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; R IEHIREEY ENIAC (Electronic Numerical Integrator and
j ,ljm; e Computer) cuntaeTca nepBbIM YHUBEPCANbHbIM

: ' 3/1IeKTPOHHbIM KOoMnbtoTepom. Co3gaH B 1945-

1946 rr. B Bbicluem TEXHUYECKOM yynaumuie

-+ [leHcunbBaHCKO20 yHUBEpCcUMemMa rpynnomn nog,

S pyK. O. Mounu (John Mauchly) n M. 3kKepTa

.- (Presper Eckert). MpeaHa3sHauanca ana pacyera

' H6annucTnyeckux Tabauu, gna Hy>Ka apTuanepun.

O
o

ENIAC coctoan n3 17468 s3neKTPOHHbIX N1amn U
coegunHUTEeNbHbIX NPOBOAOB, CMOHTUPOBAHHbIX
Ha 40 naHenAx B KOMHaTe naowaabio 9x15 Ks.
meTpoB (macca — 30 1., sHepronoTpebaeHme —

4" 150 KBT).

BoamoxHocTtn ENIAC: TakToBaAa yactota — 100 Kly, Bpema BbINONHEHUA onepaumm
cnoxeHuna — 0.2 mc, Bpema BbINOJIHEHMA onepaunum YMHOXKeHNA — 2.8 MC, EMKOCTb
BHYTPEHHEro 3anomMmuHatowero yctpomcresa — 20 AeCATU3HAYHbIX YMcen.

x.

3
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Kaxcdoe usmeHeHue npozpammel ENIAC mpeboeano nepeKknroveHUs comeH Kabenel u
YyCMAHOBKY 8 HYXCHOE MosoxeHue npubauszumenbHo 6 meoic. nepeKkavyamernel, HO YMo
yxoous0 08a OHA Kponomaueol py4yHol pabomeoil.
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B HoBom KomnbtoTepe EDVAC (Electronic Discrete Variable Automatic Computer,
AeMoHcTpauma — 1947 r.) . Mounu um . IKKepT B Ka4eCcTBe BHYTPEHHEN NAaMATH
NpPeAasoXnam NCNoib30BaTb PTYTHbIE IMHUKM 3a4EPXKKM ANA yBEANYeHNA 0bbema NamaATH, a
TaKXXe OPMEHTMPOBATLCA HA PAabOTY C ABOUYHbIMM YNC/TAMU, YTO NO3BOAN0 YNPOCTUTb
KOHCTPYKLUMIO apndMeTUYEeCKOro yCTpOnCTBa.

UNIVAC (Universal Automatic Computer) 6bin
pa3paboTaH B nepmnog 1946-1951 rr. n nepBoHaya-
NbHO NpeaHa3Havanca ana HaumoHanbHOro 6opo
nepenucn HaceneHua CLUA. 3TOT KomnbloTep nmen
obbem 3anommHatowero yctpomctaa — 1000 72-6ut-
HbIX C/10B, BpemMaA cnoxxeHna — 120 mKc, Bpems
yMHOXeHuna — 1800 mKc.

UNIVAC 6bin ocHalLeH nporpammom-
KOMMNOHOBLUMKOM, KOTOPbIM MO 3a4aHHOMY
NAEHTUPMKATOPY OCYLLLECTB/IAN BbIOOPKY HYKHOWM
noanporpamMmmsbl U3 cneunanbHom bubnmotekmn
(aBTop I'. Xonnep (Grace Hopper) Ha3Bana ee komnuaamopom (compiler)).

Kommepueckuii ycnex UNIVAC nocayxcun moa4Ykom mexHo02u4ecKoli pesontoyuu,
Komopas 0CHOBbIBAACb HA npozpecce 8 pa3pabomke 6bicmpodelicmeayroujeli 31eKmpo-
HUKU U Herpepbie6HOM CO8epUWEeHCMB0B8AHUU A3blKA 06WeHUs Yesn08eKa ¢ MAWUHOU.
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A3bIKM NporpammmnpoBaHnA - 3TO TWATE/IbHO COCTaB/IEHHbIE NOC/1Ie40BaTENbHOCTU CNOB,
OYKB, UMCEN U MHEMOHUYECKNX COKPALLEHUIN, NCnonblyemble ana obueHus ¢
KOMMNbIOTEPOM.

Mporpammbl Ans 9BM nepsoro nokoneHua (namnosble mawwnHbl 40-50 x rr.) co3gaBanmcb
Ha A3blKax MALLUMHHbIX KOMaHA, (MawuHHbIU KOO).

A3bik accembriepa - OPUEHTUPOBAHHAA Ha YesioBeKa POPMa MALLIMHHbBIX KOMaHA,. A3bIKK
NPOrpPamMmmMmMpPOBaHUSA, UMUTUPYIOLLIME eCTECTBEHHbIE A3bIKM U CNOCOOHbIE HA OCHOBAHUM
OAHOro NpeasioxKeHUA CTPOUTb HECKO/IbKO KOMaHA, KOMMbOTEPaA, NMPUHATO CYMTATL
A3bIKAMU 8bICOKO20 YPOBHA.

MepBbiM LUMPOKO UCNOJIb3YEMbIM
A3bIKOM BbICOKOIO YPOBHS#A
asnaetcs FORTRAN (FORmula
TRANslator), KoTopbin
pa3paboTana K 1957 r. rpynna
NHXeHepos ¢mnpmbl IBM nop,
pykosoacTtsom [1XKoHa bekyca
(John Backus) ans nporpammmpo-
BaHWA Komnbtoepa IBM 704.

e <] J

FORTRAN 6b1n KOMAUAKPYEMbBIM A3bIKOM U NpeaHa3Ha4vanca ana pabotbl ¢ opmynamum,
MCNOSIb3yeMbIMW B MaTeMATUKE N APYTMX HAYHYHO-TEXHUYECKUX ANCUMNNANHAX.
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A3bik BASIC (Beginner's All-purpose Symbolic Instruction Code)
6b1n pa3paboTaH coTpyaHMKamm apmmymcKo20 Konneoxca

T. Kypuom (Thomas Kurtz) u A. Kemenu (John Kemeny) B 1964 .
OH co34aBanca Kak A3blK, NpegHa3Ha4YeHHbIM M1aBHbIM 0bpasom
ANA CTYAEHTOB, N3Y4YaBLUNX T'yMaHUTapHble Hayku. OTanyanca
NPOCTOTOMN U OPUEHTALMEN HA NHTEPAKTUBHOE B3aMMOAENCTBUE C
KOMMNbOTEPOM NOCPEACTBOM TEPMUHANA. MNonyunn wmpokoe
pacnpoctpaHeHue B 70-80-X Ir. KaK BCTPOEHHbIN A3bIK

MUKPOKOMMbIOTEPOB. h \ ‘

ALGOL (ALGOrithmic Language) 6bin co3aaH Ha coBewaHmu B Litopuxe B mae 1958 r. KaK
eIUHbIN A3bIK ANA Hay4yHOro nporpammmposaHua B CLLIA n 8 EBpone. ALGOL mHoroe
yHacnenoBan oT fi3bika FORTRAN, HO B TO e BpemMA OCHOBHbIE MOHATUA B HEM Oblnn
cobpaHbl B bonee nornyeckyto cTpyKtypy. Ana onncaHma ALGOL 60 6bina BnepBbie
MCNONb30BaHa YHMBeEPCA/ibHAA GOpMa ONUCAHNA CMHTAKCUCA A3bIKOB NPOrpaMmmMmMpPOBaHUA
— dopma beKyca-Haypa (BNF — Backus-Naur form). BonblWKHCTBO MNepaTUBHbIX A3bIKOB
NPOrpaMmmmMpPoOBaHNA NPAMO NN KOCBEHHO ABAA0TCA NnoToMKamun ALGOL 60. OH cebiwe 20
NIeT OCTaBa/ICA eANHCTBEHHbIM OPUNLMANIbHBIM CPeACTBOM NPeACcTaBAEHUA ANTOPUTMOB B
HAay4YHOW NuTepaType.
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ABTOp f13blKa Pascal Huknayc Bupt (Niklaus Wirth) Ha3Ban ero B
yecTb ppaHLy3cKkoro ¢unocodpa n matematmka XVIl Beka. cxoaHoe
onucaHue a3blka Pascal 6bin10 onybankosaHo B 1971 r. lNocne cBoero
noassieHuna Pascal ctan oyeHb NnonynsipHbIM B cdpepe obyyeHus
nporpammmpoBaHuto. CuibHaa CTPYKTYPUPOBAHHOCTL Aenana Pascal
BeCbMa NoaxoaAawmMm Ana cosgaHus bonbwmnx nporpamm. B
MCXOAHOM BEPCUM OTCYTCTBOBA/IM BaXKHble C MPAKTUYECKOM TOUYKHK
3peHnA BO3MOXKHOCTU. Pascal cunmTaeTca KnaccMyecknm A3biIKom Ans
peannsaunm NPUHLNNOB CTPYKTYPHOIo NPOorpaMmMmpoBaHms.

B pabote "3ameTKn no cTpyKTypHOMY
nporpammmpoBaHuto” (1968 r.) 3. Auiikcrpa (E.
Dijkstra) goka3sbiBan, 4TO 04HA N3 OCHOBHbIX
NPUYKnH "Kpn3unca nporpammHoro obecnevyeHms"
COCTOUT B YaCTOM MCNOJIb30BaHUM B MPOrpammax
onepaTtopa 6e3ycnoBHoro nepexoaa GOTO,
KOTOpPbIN NepeaaeT ynpaBaeHUe U3 04HOM TOYKU B
Apyryto. AMNKCTpa NpeanoXui Ncnoib3oBaTtb TPU
TMMNA YNPaBAAOWMX CTPYKTYP: CNe0BaHUE,
Pa3BETBEHUE N LUKA.
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A3biK C pa3paboTan B 1972 r. leHHUc Pnun (Dennis Ritchie),
cneymanmcT No CUCTEMHOMY NPOrPamMmMmMpPoOBaHnio U3 pupmbl Bell
Laboratories. A3blk C Hanbonee 6AM30K K A3bIKaM HU3KOIO YPOBHSA,
MOCKO/IbKY obecneuynBaeT HENOCPEACTBEHHbIM AOCTYN K
annapatype (Ha C 6b110 HanucaHo 6onee 90 % Bcero Koaa
LEeHTpasibHOM Nporpammbl (A4pa) onepaumoHHom cuctembl UNIX).

Ycnex C 6bin HepPa3pbIBHO CBA3aH C TEM, YTO B
OAHOM MecTe B OZ4HO M TO }Ke Bpems NoABU-
JINCb Cpa3y TPU rPaHANO3HbIX TBOPEHUA:

- A3bIK NporpammmnpoBaHunsa C,

- onepauunoHHaa cuctema UNIX,

- MUHUM-KoMmnbtoTep PDP-11 (B CCCP aHanorum
CM-4, CM-1420, ABK u ap.).

«C —3amo uHcmpymeHm, ocmpblill KGK bpum-
8d: C €20 NOMOWbO MOXCHO €030amb U 3/e-
20HMHYIO NPO2PAMMY, U KPpoeasoe Mecueo»
(bpanaH KepHuraH — coaBToOp KHUMU
Kernighan B.W., Ritchie D.M. “The C
Programming Language” 1978).
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B 1975 r. B *KypHane Popular Electronics 6bin onucaH
nepsbi Habop Ana cOopKM MUHM-KOMMbIOTEPA
"ALTAIR - 8800" (komnaHua npounssogutens - Micro
Instrumentation and Telemetry System, MITS, ueHa -
397 ponn.).

aoo Cof
TAlR BBE=

B KomnbtoTepe "ALTAIR" ncnonb3oBanca mmkponpoLeccop
Intel (Integrated Electronics) i8080 (n-MOS, 8-pa3paaHbin,
TaKToBaA yacTota 2 Mlu, 6-MKM TexHoONOruns, 6 TbiC. TPAH3UC-
TopoB). B nepBoHa4ya/ibHOM BapuaHTe No/ab30BaTe/lb CAaMO-
CTOATE/NIbHO CO34aBajsl ABONYHYIO NPOrpammy 1 BBOAUN e€e B
MALWMHY C NOMOLLbIO NEpPeKNtoYaTENEN Ha NepeaHen naHenn.

Cpeau nepBoro nporpammHoro obecnevenms gns "ALTAIR"
6bin1 MHTepnpeTaTop A3bika BASIC, KoTopbin co3aanm

M. Annen (Paul Allen) n B. Teintc (Bill Gates), ocHoBaBLWMe
BCKope pupmy Microsoft.
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MepBble NnpuKnaaHble NPorpammbl

* TEeKCTOBble NpoLeccopbl
- Electric Pencil (Michael Schrayer, 1976).
- WorldStar (John Barnaby, 1978).

* 3/IeKTPOHHbIE Tabanupbl
- VisiCalc (Visible Calculator) (Daniel Bricklin, 1979).

N3HavyanbHO 370 nporpamma boina co3gaHa ans
nepcoHanbHoro Komnbtotepa Apple Il (Steve
Wozniac, Steve Jobs, 1977), cbirpaB Ba*KHyto po/b B
ycnexe 3TOM MalUUHbI.

- Lotus 1-2-3 (Mitch Kapor, 1983).

Bbin HamHoro npoule B pabote, yem VisiCalc, nmen
MHTETPUPOBAHHbIE BO3MOXXHOCTU CO34aHUA Apple II
Anarpamm, cxem mn 6a3 gaHHbIx. brarogaps
Lotus 1-2-3 nepcoHanbHbIN KOMMNbOTEP ObLICTPO

obpen cTaTyC HaCTONbHOW CUCTEMbI AN O3Y — 48-64 K6;
opraHu3aummn bMUsHec-akTUBHOCTMW. anckosop 5.25" — 140 K6;

LLBETHON MOHUTOP;
KNaBuaTypa, MOAEM.

TaKToBaA 4yactota — 1 Mlu;

® cCcuctembl ynpasneHus GEEE AdHHbIX
- dBASE Il (Wayne Ratliff, 1981).
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Mepsble onepaunoHHbIe CUCTEMDI

e CP/M (Control Program for Microcomputers)

8-pa3pagHaa OC 6bina pa3pabortaHa B 1974 .
Mppu Knunponom (Gary Kildall) ana KomnbtoTepos
Ha 6a3e npoueccopa Intel 8080. 3710 6blNa NepBas
cuctema, paboTarowan Ha MalmMHaXx PasHbIX

npoussoaunTenen. =T
\ummmmn _

e MS-DOS (Microsoft Disk Operating System)

16-pa3psgHaa OC pa3paboTtaHa ¢upmon Microsoft
ana IBM PC (1981 r.). Obbem agpecyemon
namatv — 1 M6. TeKCTOBbIN PeXKMM 3KpaHa.

IBM PC XT

e Mac OS (Macintosh Operating System) npoueccop Intel i8088 (29 Thic.
Pa3paboTaHa B KomnaHuun Apple Computer Inc. TPaH3MCTOPOB, 16 pa3paaos);
ana komnbtotepa Macintosh (1984 r.). Bnepsble
npumeHseTca rpapundeckmn nHtepodenc (GUI -
Graphical User Interface), koTopbiii 3aTem 6bin
MCNO/Ib30BaH B ONepaLMOHHOM cucTeme O3Y - 64 Kb;

Microsoft Windows 1.0 (1985 r.). anckosog 5.25" — 160 K6;

TaKToBaA yYactota —4.77 MIlu;
8-pa3pAanHan WnHa;
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Komnunatop Turbo Pascal 6bin co3aan B dupme Borland International
(Philippe Kahn, 1983 r.). Pa3paboTuuK si3bika Turbo Pascal A.
Xennbcbepr (Anders Hejlsberg) ctan 3atem aBTopom npoekta Delphi, a
nocne nepexofa B kKoprnopaumto Microsoft — BeayLLMM apXUTEKTOPOM
A3blkoB .NET, a Takxe aBTopom A3bika CH. Cpepna Turbo Delphi— 2006 .

B Hauane 80-x rogos noAsuaach pa3paboTaHHasa coTpyaHmukom Bell
Laboratories b. Ctpayctpynom (Bjarne Stroustrup) HoBasa Bepcua A3blKa
C++. B Hero 6b11n BHECeHb! paa obasneHnI, MmaBHbIM N3 KOTOPbIX
6b11n cpeacTBa 06BHLEKTHO-OPUEHTUPOBAHHOIO NPOrPAMMMPOBAHUA,
NPW COXPaHEHNM OPUEHTALMM HA CUCTEMHOE NPOrPaMMMPOBaHHUE.
C-no0obHbIe A3bIKU celivac A6aAAMCA NPU3HAHHbIMU AUdepamu 8
obsacmu npogheccuoHanbHO20 NPO2PAMMUPOBAHUSA

Bonee npocton no cpaBHeHUto ¢ C++ 06 BEKTHO-OPUEHTUPOBAHHbIN
A3bIK Java 6bin paspaboTaH B Hayane 90-x rr. [. lochnHrom (James
Gosling) s komnanuu Sun Microsystems. A3bIK Java nogaep»KmMBaeT
nporpammupoBanHme ana World Wide Web B dopme nnatpopmo-
He3aBUCUMbIX Java-annaeTos.
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Mporpecc B NporpaMmMmmnpoBaHnM BO MHOTOM CBfi3aH C MPOTUBOCTOSHNUEM A3bIKOB BbICOKOIO
YPOBHSA:

* FORTRAN n ALGOL 60 (70-e roapbl);
* Pascal n C (80-e roabl);
e C++ 1 Java (90-e rogpl).

A3bIik C# (ntoHb 2000 r.) 6b1n pa3paboTaH B Microsoft Kak 4actb HoBoM TexHonorum .NET. B
PaMKax 3TOM TEXHO/IOTMK NPeayCMOTPEHA eanHan cpeaa BbINOSIHEHUA NPOrpamm
(Common Language Runtime, CLR), HanncaHHbIX Ha pa3HbiX A3blKax NPOrpPaMMmUPOBAHMS.
CLR ocHOBaHa Ha MCNO/1b30BaHUM NPOMEXKYTOYHOrO A3blKa IL (Intermediate Language),
NCMONHAIOLLLETO MOYTU TY Ke POJib, YTO U BaNT-KoA BUPTYabHOM MaLLUHbI A3blKa Java. B
coctaBe nepBou Bepcmn Microsoft.NET 66111 komnunatopsl B IL ¢ C++, C#, Visual Basic.

CkpunToBble (cueHapHble) A3bIKU LUMPOKO PacnpoCTPaHEHbI B Noc/ieaHee Bpems, B
4YaCTHOCTM A1 KOMMNbIOTEPHbIX ceTeN. Cpean CKPMNTOBbLIX A3bIKOB MOXHO BbIAENUTb A3bIKU
pasmeTku — GML, TeX, SGML, XML u ap., n yHnBepcanbHble a3bikn — Tcl, Perl, PHP, Python,
Ruby n ap.
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lnasa 2. MIPOTPAMMHOE YINPABJIEHUE
KOMMNMbIOTEPOM

NMporpamma u gaHHbIE
NMokoneHuna n knaccupukauyma 3BM

YcTponcTBso Komnblotepa n ocobeHHocTtu obmeHa
UMHPOpMaLMEN MEXAY ero y3zsiamu

ApxutekTtypa ¢oH HeitmaHa
MaLUMHHBIX KOA, BbINOJIHEHNE MALWWMHHOW KOMaHAbI
Tunbl Nnporpamm

Cuctembl cuucneHums. NepesBog umcen U3 oaHOM cUCTEMbI
CYMCNIEHMUA B APYryIO

lNpeacraBneHne yucen B NaMATU KOMNbloTepa
MawunHHaA matemaTuKa



MPOrPAMMA U OAHHBIE

MporpammmpoBaHMe — 3TO NPOLLECC CO3AAaHMSA MPOrPaMM.
Mporpamma — Habop NHCTPYKLUMIM, MOCNAHHbINA BbIMUCAUTENBHOM MaLLMNHE
(komnbloTepy).

Hocutenem nHpopmaumnmn asnaetca coobujeHue.

JaHHble — 3TO co0bLWEeHMA, 3aKoanpoBaHHblie B GOPMY, NPUTOAHYIO 419 XPaHEHUA U
06paboTKM Nx KomnbtoTepom (Ha OCHOBe ABONYHOro Habopa 3HAaKOB — M3-3a NPOCTOTbI
pPacno3HaBaHUA U XpaHEeHUA Ha PU3NYECKOM YPOBHE CUITHAI0B, MMEIOLMX TONbKO ABa
COCTOAHMA: "BKAOYEH — BbIKAOYEH").

Cenyac peanunsyetca ¢ nomouwbto CMOS-mpaH3ucmopos.

[na KoAMPOBKU coobujeHull NPUMeEHAETCA ABOUYHbIA Habop, COCTOALLNI U3 ABYX
3HakoB O n 1 (binary digit, cokpaweHHo bit).

[MopsAA0K BbINO/IHEHMA onepauuit Hag AaHHbIMM CTPOUTCA HA OCHOBE HEKOTOPOro
as20pumma.

Mporpammy MOXKHO paccMaTpMBaTb Kak as20pUMM, 3aNUCaHHbIA Ha NOHATHOM ANS
KOMMNbIOTEPA A3bIKE, U OaHHbIe, KOTopble KoMnbtoTep byaet obpabaTbiBaTh B
COOTBETCTBUM C 3TUM a/IFOPUTMOM.
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MOKOJIEHUA 3BM

* [lepBoe (anekTpoHHble namnbl — 1945-1955 rr.). bbicTpoaencTBme — OT HECK. COTeH
[0 HEeCK. Tbicay onepauuin B cek. Mpumepsbl: ENIAC, EDVAC, IBM 701; CCCP — M3CM,
6OCM.

* Brtopoe (TpaH3ucTtopbl — 1955-1965 rr.). BbicTpoaencTBmne — A0 COTEH ThIC. U
MWIZIMOHOB onepauun B cek. CuctemHoe MO, nporpammmpoBaHmne Ha A3blKax
BbICOKOro ypoBHA. [Npumepsbl: IBM 1620, PDP-1.

* Tpetbe (MHTerpanbHble cxembl (MC) —1965-1980 rr.). bbicTpoaencTeme — Ao aec.
MUNJIMOHOB onepaunmn B cek. Maccosoe npounssoactso UC. NMpumepsi: IBM cepum
System/360, PDP-8; CCCP — 3BM cepuu EC.

* YerBeproe (cBepxbonbimne NC—c 1980 r.). MNKPOINEKTPOHMKA.
Mukponpoueccop. KomnbtoTepHble ceTu. Mpumepsi: MK IBM PC, Apple Macintosh,
CynepKomnbloTepbl.

* [aToe (?). B HacToALLEE BpeMA NpOLECC NPOAOIKAETCA B paMKax napagurmol
ceepxbonbwon UC. Lenb — "nHTennektyanmnsauma" komnbrotepa.

Mepexon kK 6bonee BbICOKOMY MOKONEHUIO — 3TO MPUHLUMNNANBHOE CHUXKEHUE
pa3mepos, NoTpebaaemomn MOWHOCTU, CTOMMOCTU U YBENUYEHUNE BbICTPOAENCTBUA.
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KNACCUPUNKALNA KOMIBIOTEPOB

Knaccudpukaums
I
| | |
no npuHuMny Nno MOLWHOCTH Nno NPpMMEHEHUIo
AeNCTBuUS n rabapuram
aHanoroBble CynepKoOMbLOTEpbI Hay4Hble BblY.
— — 1 000 - 1 000 000 — LLeHTPbI
Mdronc
uucppoBble 6onbwne 3BM M3UH(penMbl
— — 100 - 10 000 —
Mdnonc
rmbpuaHbie Manblie DBM cepBepbl
| — 10- 1000 — drannosble, NHTEPHET
Mdononc a3 gaHHbIX
MUKpoIBM pabouue craHuumn
- 10-100 — 6opTtoBble O9BM u T.4.
Mdrionc

Mdnonc (MFLOPS, Million of FLoating point Operation Per Second)
MUMC (MIPS, Million Instruction Per Second)
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APXNTEKTYPA KOMIbKOTEPA

110 1010 1

" = [Mpoueccop
PIMEIMEIFEIF (CPU)
<
OcHoBHasd
NaMATb = Q = =
1 2
o8 CuctemHasi—  LlUuHa
o3y T3y % % | WmMHa | K3W-NamsaTn KaL-namsTb
-
| )
| [aBHbIN MOCT o
| - (koHTponnepbl el
— Wama na?\mm PR limwa ANS NOOKITHYEHUS
{ LI nopTa AéP, AGP BuaeokapTbl AGP
wuHbl PCI)
MocT nepedepun T
(KOHTponnepsbl = — PCI
WnHbl ISA, WwnHel USB)

Cnotbl
Pasbembl AN NOAKITYEHUS
noakmouerna HDD  apr paciumpenns PCI

llnva USB | SATA (IDE)
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APXUTEKTYPA KOMIbKOTEPA (OCHOBHbIE Y3/1bl)

Mpoueccop. XapaKTepUCTUKU — pa3pAOHOCMb, MAKmMosas Yyacmoma, Habop KOMAHO.

OcHoBHaa namaAtb (O3Y + M3Y). O6bem namatn namepaetca B balimax. baut — rpynna
N3 BOCbMM 6UT, obpabaTbiBaeman Kak eanHoe uenoe. EMKocTb a4enku namatu — 1
6anT. MpounssogHbie: Kbant (1024 (21°) 6aiTt), MbanT (1 048 576 (22°) bauT),

[6anT (1 073 741 824 (23°) 6aiiT).

Yuncer (Chipset). B cocTtaB BXoAAT 2/1a8HbIU MOCM 1 MOCM nepugepuul.

KomnbloTepHbie WuHbl — HAbOP NMHMN-NPOBOAHMKOB ANA Nepeaayn nHpopmaumnm
MeXAyY Y3namu. BelaensatoT cucmemHyro WuHy, nepugepuliHbie WUHbl. APXUTEKTYPA
Ntob0oM 13 WnH BKAKOYAET IMHUM ANA obMeHa AaHHbIMU (WUHA OGHHbIX), ANA
agpecauun aaHHbIX (WUHa adpecos), Ansa ynpasaeHna AaHHbIMW (WUHA ynpasaeHus).
MponyckHaa cnocobHocTb WKHbI (M6aiiT/c) onpeaenseTcs ee pa3pa0HOCMbIO,
YMHOMEHHOM Ha MaKmosyr yacmomy.

Kaw-namartb. MNpegHa3HavyeHa AN BPEMEHHOIO XpaHeHMA Konnii 610KOB AaHHbIX TEX
obnacten O3Y, K KOTOPbIM BbINONHANAUCH NOC/eAHME 0bpalleHns N BECbMa BEPOATHbI
obpalleHua B bamkanwme TakTbl. Umeetca Kaw-namaTtb 1-20, 2-20, 3-20 YPOBHEMN.

[pyrue y3nbl: MarHUTHble AUCKU, A3W-NAaMATb, KNaBnaTypa, Mblllb, MOHUTOP, U T.A.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM



APXUTEKTYPA ®OH HEMMAHA

MawmwuHa (apxuteKktypa) doH HelimaHa nocTpoeHa Ha cneayoLwWwmnx NpUHUMNax:

* HaZnyume Tpex OCHOBHbIX 3/1IEMEHTOB — famamu (ans
XpaHeHUs nHpopmaumun), apugppmemuKo-102U4ecKo2o
ycmpoticmea, A/1Y (BbINONHAET KOMaHAbl) U John von
ycmpolicmea yrnpasaeHus, YY (yka3biBaeT KOMaHAbl Neumann
ON1A BbINONIHEHUA);

°* OAHOPOAHOCTU MAMATU — KOMAHAbI U AaHHbIE
XPaHATCA B OA4HOW M TOM e NamATU; BUA, 3aNmcK
KOMaHA U AaHHbIX OAMHAKOB;

°* a[pecHOCTU — CTPYKTYPHO NaMATb COCTOUT U3
NMPOHYMEPOBaHHbIX AYEEeK, NPOLECccopy B
NPOU3BO/IbHbIN MOMEHT BPEMEHMU AO0CTYMNHa Ntobas
AYenKa;

° MPOrpammHOro ynpasaeHua — NPorpamma CocTouT
n3 Habopa KOMaH[, KOTopble BbIMOAHAOTCA
MNPOLEeCcCoOpPOM aBTOMaTUYECKM ApYr 32 APYrom B
onpeaeneHHo NnocneaoBaTeIbHOCTH; R W 2

* HasuuMme KaHa/ia CBA3U MeXAy NamATbIo U
NpPOLEeCccCopom.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM



MALLMHHbBIN KOA,

MallMHHanA KomaHaa COCTOUT U3 KoZa BbINOAHAEMON onepaunmn (onepatop) u
aZpecHon Yactn (onepaHabl).

KO | ADIPECHAA YACTbHb

MalUuMHHbIW Kog — 30KOOUPOBAHHOe NpeacTaBAeHMe KOMaHAbl Npoueccopa
7C90104A 00648BOD

Peructpbl — NOMMEHOBAHHbIE AYEKM NaMATK npoueccopa (cymmartop — peructp AJTY).

2dd | = oAHOappecHasa KomaHpga — cogepxmnmoe ayenku x O3Y cnoxutb ¢
COAEPHMMbIM CYMMATOPa, @ pe3ynbTaT OCTaBUTb B CYMMATOPE;
~dd| = ABYXaapecHas KOMaHAa — CIOKUTb COAEPXMMOe AYEeK X U Y, a
Y pesynbTaT MOMECTUTb B AYENKY V;
TpexagpecHasa KOMaHAa — COAEPHUMOE AYEMKM X CNOKUTb
add| x |y | z C COAEPHKUMBIM AYEMKM Y, CYMMY MOMECTUTb B AYEWKY Z);

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM



BbINONHEHWUE MALUIMHHOW KOMAHAbI

< CYETYMK KOMAH
KOMAHObI A Yy
»  PEIUCTP KOMAH[

» PETUCTPbl ONEPAHLOB

OAHHbIE ANY
< CYMMATOP

T i

1. U3 AYENKN NaMATH, afipec KOTOPOI XPaHUTCA B CYETYMKE KOMaHA, BblbupaeTcs
oyepeaHaa KOMaHAa; COAEPHUMOE CYETYMKA YBENNUYMBAETCA HA AJIMHY KOMAHAbI;

2. 3Ta KOMaHAa nepepaeTca B YY Ha perncrtp KomaHza;
3. YY pacwmndpoBbiBaeT agpecHoe nose KomaHapl;

4. no curHanam YY onepaHabl CYMTbLIBAOTCA M3 NAaMATU U 3anucbiBatoTca B AJTY Ha
perncTpbl onepaHaos;

5. YY pacwmndposbiBaeT Ko onepaumnm 1 solgaet B AJTY curHan BbINOAHUTb
COOTBETCTBYHOLLYIO Onepauymto Hag AaHHbIMKU;

6. pesynbTaT onepaumm NMb6o ocTaeTca B npoLeccope, IMH60 oTNpaBAAETCs B NamATb,
ec/In B KOMaHAe Obin yKa3aH agpec pesy/bTarta.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM



TUMbl MPOTPAMM

CUCTEMHOE Nno

OnepayMOHHbIE CUCTEMDI
— chaiinoBble cUCTEMDI
ApariBepbl YCTPOUCTB

ba3oBoe O
— BIOS,
Basic Input/Output System

CnyxebHble nporpamMmbl
[ YTUIINTDI
AHTUBMPYCHbIE CpeacTBa

CucreMbl NnporpaMMupoBaHusa
L BKMNIOYAIOT TPAHCAATOPbI, OMbnmoTeku,
OTNaAYnKN, cpeay pa3paboTku 1 T.A4.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM

NMPUKNAQHOE NO

O6paboTunkm Tekcra
TEKCTOBbLIE MPOLECCOpPbI
n3aaTtesibCKne CUCTEMbI

UHTerpupoBaHHble
ounCHbIe CUCTEMDI

cybA

Fpachnueckne cucrembl
deflaKTopbl BEKTOPOM rpaduku
penakTopbl PacTpoBOW rpaduku

NepeBoauUUKM,
MUrpbl, U ap.
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CUCTEMbIl CHUCNEHWNA

Cucrtema cuncneHms — cnocob otobpaxKeHms Yncen ¢ NoOMOLLbIO CUMBOOB.
COBOKYMHOCTb CUMBONOB — a/1$paBMT, YNCAO CUMBOOB B asidaBUTe — PasMepPHOCTb.
B NO3MUMOHHOM cnucteme cYMCieHms Bec cumsona (UmMdpbl) 3aBUCUT OT €ro NO3ULUK
V = BN, B — ocHoBaHMe cuctembl cumcaeHns, N — nopsaaKoBbIi HOMEpP NO3ULUMN.

[ BOMYHAA CMCTEMA CYMCNEHUA — NO3ULMOHHAA (OCHOBaHUe — 2).

NepeBog uncna U3 4BOUYHON CUCTEMbI B ECATUYHYIO:
(1101.1011), = 1*23 + 1*22 + 0*2' + 1*2° + 1*2°1 + 0*272 +
1*273 + 1"27% = 13 + 0.5 + 0.125 + 0.0625 = (13.6875)

MepeBop, ues1020 Yucaa N3 AeCATUYHOM CUCTEMbI B ABOMYHYIO OCYLLECTBAAETCS
nocneaoBaTeNbHbIM AefieHnemM Ha 2. B KayecTBe ocTaTKa OT AeNeHUA NoayyaeTcs
oyepeaHana undpa ABONYHOIO YNCAA, HAYNHAA C MAAALLEN:

13/2 = 6 (ocraTrok 1 - mnajgwass umdppa), 6/2 = 3 (0),
3/2 =1 (1), 1/2 = 0 (1l). PesyasTaT - (1101),

MepeBoa 0pobu U3 AECATUYHOMN CUCTEMbI B IBONYHYIO OCYLLLECTBAAETCA YMHOXEHNEM
Ha 2. Llenasa yacTb NOay4eHHOro Yncna — ovyepegHas umdpa ABOMYHOro, HauymHana ¢
nepson umMdpbl Nnocne 3anATONn:
0.6875*2 = 1.375 (nepmast uuppa - 1), 0.375*2 = 0.75 (0),
0.75*2 = 1.5 (1), 0.5*2 = 1.0 (1). Pesysnerar - (0.1011),

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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CUCTEMbIl CHUCNEHWNA

BocbmepuyHaa cUCTEMA CYMUCNEHUS — NO3ULMOHHAs (OCHOBaHME — 8, UCMONb3YIOTCA
umdpbi 0123456 7).

LLlectTHaguaTtepuyHaa cMctema cYMcneHuns — no3mumnoHHas (ocHosaHume — 16,
ncnonb3ytotca unedpbi0 1 2 3 4 5 6 7 8 9 1 nepBble OYKBbI IATUHCKOrO asfipaBUTA
ABCDEF).

MepeBoa BOCbMEPUYHbIX U LWIECTHAALATEPUYHbIX YNCEN B ABOUYHYIO cucTemy (n
0bpaTHO) ocyLecTBASETCA 3aMEHOM KaxKaAoM LUMPpbl SKBUBAJIEHTHOM €N ABONYHOM
Tpunaaon (TponKkon undp) unun Tetpagon (Yetsepkon undp).

(537.1), = 101 011 111. 001 = (101 011 111.001),
5 3 7. 1
(1A3.F),, = 0001 1010 0011. 1111 = (1 1010 00O11.1111),
1 A 3. F
"10"| 1| 2| 3| 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16

"2" | 1 (10|11 100 | 101 |( 110 | 111 (1000|1001|1010(1011|1100(f1101|1110|1111(10000

"8t | 1 2 3 4 5 6 7 10 11 12 13 14 15 16 17 20

"le"| 1 2 3 4 5 6 7 8 ) A B C D E F 10

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM 12



MPEOCTABNEHUE YACEN (LLENBIX) B NTAMATU

MpeactaBneHne (BUA) Yncna B NamMaTM ONPeaenaeTca TeM TUMOM, K KOTOPOMY OHO
NpPUHaANeXUT. B yacTHOCTU, TMN YMCNa 3a4a€T KOIMYECTBO ABOUYHbIX Pa3paaos,

oTBOAMMBIX NOA4 XpaHEHUE YNCAA.

[na XpaHeHua yncna B NamMATU OTBOAMUTCA LLE/IOE YMUC/I0 iYeeK eMKOCTbio 1 6aiT — 8
6uT (pa3psanos). Y1cno 3aHMMAET BCHO AYENKY, HE3aBUCUMMO OT TOrO, CKOIbKO

NBOWNYHbIX pa3psaaoB TpebyeTca Ana ero npeacTaBieHUA.

Llenble 6e33HaKoBble TUNbI (MpeacTaBneHue yncna 5)

BYTE (1 6ainT, 0...255) WORD (2 6awmTa, 0...65535)

0000 0101 0000 0000 0000 O101

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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MPEOCTABNEHUE YACEN (LLENBIX) B NTAMATU

[lna XpaHeHns Ymucen co 3HaKOM CTapLuMii paspaj oTBoamTcA noj 3HakK (0 — ecaum yncno
NONOXKUTeNbHOE, 1 — ecnun oTpuLaTenbHoe).

Llenble 3HaKoBble TMNbI (NpeacTaBaeHne ymcna 5)

SHORTINT (1 6awrT, -128...127) SMALLINT (2 6awmTa, -32768...32767)

0O 000 0101 0O 000 0000 0000 O1l01

OTpuuaTenbHble YMcaa NpeacTaB/ieHbl B BUAE A0NOJIHUTE/IbHOIO Koaa.
[na nonyyeHnsa AONOAHUTENbHOIO KoAa HeobxoaMmMo CHa4vasia MOMEHATb Bce
pa3pAabl YNCNA Ha 0OpaTHbIE, @ 3aTEM K NOJIYYEHHOMY pe3yabTaTy npnbasuTsb 1.

Llenble 3HaKoBble TUNbI (NpeacTaBneHne Yncna —b)

SHORTINT (1 6awurT, -128...127) SMALLINT (2 6anTa, -32768...32767)

1 111 1011 1 111 1111 1111 1011

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM



MALWWNHHAA MATEMATUKA

Bce matematnyeckmne onepaumm c Y1CA1aMU OCHOBAHbI Ha C/I0XKEHUMN.

CnoxeHue ocyLLecTBaeTcs Nnopas3paaHo ¢ cobntogeHnem npasmna: "Ecam s
pe3ynbTaTe CNOMKEHMA ABYX COOTBETCTBYIOWMX PA3PALOB YMCEN NONYYMUAOCH YNCAO
6onbluee NN paBHOe OCHOBAHWUIO CUCTEMbI cuncneHus (2), To cnenyet u3
NOY4EHHOrO YMCNa OTHATb OCHOBAHME CUCTEMbI CYUCNEHUA N 3aNUCaTb B CTPOKE
NTOra NONYYEHHbIN pe3ynbTaT. Kpome Toro, He06xX04MMO 3aNOMHUTb EAUHULY C TEM,
4yTOObI 4O6ABUTL €€ NPU CNOKEHUN CaeaytoLero pa3paaa'.

0100 1001 (73) 1,
+0010 0101 (37) 1,

0110 1110 (110) 4,

BbluMTaHMeE 3aMEHAETCA COKEHNEM YMCEN, OLHO U3 KOTOPbIN BepeTcs ¢ 06paTHbIM
3HaKOM (Mcnonb3yeTca A0NO/IHUTENbHbIN KoA).

0 000 0111 (7) 14
+1 111 1011 (-5),,
0 000 0010 (2) 1,

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM 15



MALWWNHHAA MATEMATUKA

YMHOKeHUe 3aMeHAEeTCA CNOXKEHNEM YNCEN, CABUHYTbIX Ha PAa3HOE YMNC/I0 ABOUYHbIX
pa3psaa0B NoAoH6HO TOMY, KaK 3TO AenaeTca Npu YMHOXeHuUn yncen "B ctonbuk".

10 .1 (2.5) 1,
X 1.1 (1.5) 1,
1.01
+10 .1
11.11 (3.75) 14

[leneHue BbINONHAETCA Yepes BbluMTaHUE (NyTem MHOroKpaTHoro npmubasaeHums K
NeNMMOMY AOMONHUTEIbHOTO KoAa AennTens).

111111 15 / 3 =5
- 11 101

11
- 11

0

Bo3BepeHue B cTeneHb BbINOJIHAETCA Yepe3 YMHOXeHne 1 T.4.

NmeeTca maTemaTUyecKnii conpoLeccop — cneumanbHoOe YCTPOMCTBO, yCKopAtoLlee
BbIYMCNIEHMA C NJ1aBAOLLLEN TOYKOMW.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM
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MALWWNHHAA MATEMATUKA

PaboTta KomnbtoTepPa (B TOM YnC/ie BbINONHEHME apUPMETUYECKMX onepaLnii)
OCHOBaHa Ha /IOrMYecKkux OenucTBUaAX.

Hanpumep, BO3MOXHbI TO/IbKO YeTbipe
Paspsg I Paspsg I1
KOMOMHALMKN COOTBETCTBYIOLLUX Pa3paaoB npu
cJjlaraeMoro | cjaraeMoro
ChoXeHU gsyx yncen, npeacraBieHHbIX B
NBONYHOM BUAE. 0 0
1 0
[lpaBnaa NO YCTaHOBKe COOTBETCTBYHOLLEro 0 1
pa3pAaga nToroBoro 4mcsia NOCTpoeHoOo NnNo 3aKOHamMm 1 1
NOTUNKN:

"Ecnu cknaodbisaromca pa3pAaosl ¢ pasHbIM COCMOAHUEM (HOsb € Hys1emM uau eouHuUUa ¢
eduHuyeli), mo umozossil pa3psa0 ycmaHasau8aemcs PpasHsIM HyA0. B npomusHom
c/y4ae, OH ycmaHasaueaemcsa pasHoiMm eduHuue. Ecau cknadvisaromces 08a pa3pAoa,
pasHbie eQUHUUe, mo ebipabameieaemca cu2Has nepeHoca eOUHUUbI 8 caedyrouwul

pa3psao”.

Jlornyeckas KOHCTpyKumaA "Ecam ycnosme obpallaeTtca B UICTUHY, TO BbINOJHUTb HEKYIO
nocnegoBaTebHOCTb AENCTBMI' HA3biBaeTCA MMMJIMKALMUEN.

bBonee cnoXKHy KOHCTPYKUMio: "Ecau ..., TO..., UHa4ye" peasin3yoT C MOMOLLbIO
onepatopa: if — then — else.

[n. 2. NporpammHoe ynpaBaeHUe KOMMbTEPOM 17



lnasa 3. 9TAIbl PASPABOTKHU MPOrPAMMHOIO
OBECINEYEHUA U A3bIKU NMPOTrPAMMUPOBAHUA

= [lporpammHoOe obecneueHune
= 3Jrtanbl pa3paboTku nporpammHoro obecneueHus
= MeTtoa NOWAroBou aAetanmsauum

"  fA3bIKM NPOrpaMMMUPOBAHUA HU3KOIrO YPOBHA U BbICOKOro
YPOBHA

" MmnepaTuBHbIe, 06BEKTHO-OPUEHTUPOBAHHbIE,
dYHKUMOHANbHbDbIE, NOrMYEecKue A3bIKKU
nporpaMmmupoBaHuA

=  Knaccndpukauma a3blKoB NporpammmpoBaHuUs
" Twunbl TPAHCNATOPOB

= Cxema KOMNUAAaTopa

=  A3bIKM Beb-nporpammupoBaHus



STAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

MporpammHoe obecneyeHue
(naket nporpamm) —

rpynna B3aMMOCBA3aHHbIX U
B3aMMOAENCTBYIOLLMX MPOrpamm,
npeAHa3Ha4YeHHbIX 418 peLlleHunn
Nntobomn 3a4a4n U3 KOHKPETHOM
obnactu (Hanpumep, ana
MOAENNPOBAHMA TEXHONOTNYECKUX
NPOLECcCoB, ANA BbINONHEHUS
rpadunyeckmx pabor).
[Mporpammbl Kakoro-nMbo naketa
paccYnTaHbl Ha COBMECTHOe
MCNONb30BaHME B Pa3/INYHbIX
KOMBUHaUMAX 4pyr C APYrom.

3TANbI PABPABOTKM NO
| AHanus TpeboBaHMM K cucTeMe

n onpeaeneHue cneumcpukaumm (6 %)
| MpoekTtuposBaHue (5 %)

| KoaunposaHue (7 %)

| TectupoBaHue

— ABTOHOMHOe (8 %)

— KomnnekcHoe (7 %)

| OkcnnyaTaums u
conpoBoXxxaeHue (67 %)

n. 3. 3Tanbl pa3paboTKM NporpammHOro obecnevyeHuns 1 A3bikM NPOrpamMmmMmmMPOBaHMA



STAlNbI PASPABOTKN NMPOTPAMMHOIO OBECINEYEHUA

|. AHanu3 TpeboBaHUM K cucTeme 1 onpeaeneHue cneunduKaumm

MNepBUYHbIN AOKYMEHT — MOCTAaHOBKA 3a4a4K. Pe3ynbtaT (Nocae HeCKONbKNX
nTepauun) — TexXHMYecKkoe 3agaHune, B KOTOPOM, KaK NPaBMIO0, CoaeprKaTea
Ha3BaHWE CUCTEMbI, LLleIN CO34aHUA, XapaKTEPUCTMKA 06/1aCTU NPUMEHEHMS,
TpeboBaHUA K cucteme B Lesiom (MHTepdelnc, ocobble TpeboBaHUA K OTAENbHbIM
moaynam, be3onacHocTb, U T.4.), tHpopmaumoHHana 6a3a (cTpykTypa 6a3bl AaHHbIX, C
KOTOpon byaeT B3aMMOoAeMNCTBOBATb NPOrpamMmHan cuctema), nporpaMmmHoe
obecneyeHmne (o6ocHoBaHME BbiOOpaA I3bIKa NPOrPaMMUPOBAHUA), TEXHUYECKOE
obecneyeHne, onnucaHne AaHHbIX AN TECTUPOBAHMUS.

Ha ocHOBaHMM TEXHUYECKOTO 3a4aHUA GopMUpytoTca cneuudmrKaumm — onmcaHue
KO/IMYeCTBa N peXXnmoB paboTbl moaynen, ux B3aMmoaemncTeumA.
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ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
ll. [poeKkTnpoBaHue

Ha naHHOM 3Tane pa3pabaTtbiBaloTCA a/ArOPUTMbI, 3aZaBaemMble cneundmnKaunamu, u
dbopmmpyeTca obLLLas CTPYKTYpa byayLier nporpammbl NyTem AeTasibHOW NPopaboTKm
nocneaoBaTe/IbHOCTU ee AeNCTBUIA. 3anucb — C NoOMoLLbIo 610K-CXEM MM NCeBAOKoAA.

MpUMeHATCA Pa3NNYHbIe TEXHONOMMKU — CTPYKTYPHOE NPOorpamMmMUPOBaHUE,
0ObEKTHO-OPUEHTUPOBAHHOE NPOrpaMmMuUpoBaHme U Ap. B pamKax CTPYKTYpPHOro
NpPOrpaMmmMmMpoOBaHMs UCMO/Ib3yeTCss MeTo ] NOLIAroBou getanmsaumm, Npu KOTOPom
npouecc npeobpasoBaHUA UCXOAHbIX AAHHbIX B pe3yabTaT BHa4ya/ie npeacTaBaaeTcs B
BMAE NOC/1eA0BaTeIbHOCTM HEOONbLLIOro YMcaa NPOCTbIX 3TanoB (3aga4). Ha
cneayowem Wware 3a4a4uM pasbumBatoTcs Ha Noc/ea0BaTeNbHOCTb NOA3343a4 HOBOIO
YPOBHA U T.A. leTannsauma 3akaHYMBaAETCA, KOTAa KaxKAbl OTAE/bHbIN 3Tan MOXKET
ObITb NPOCTbIM cNOCOOOM 3anncaH Ha BbIOpPaHHOM A3biKe, UK NpeacTaBaseT cobomn
N3BECTHYIO 3a4a4y, 415 KOTOPOWM yXKe MMeeTCcA roToBasa nporpamma.

ll1l. KoanpoBaHue

KoamnpoBaHue npeactasnseTt coboi peannsaumio paspaboTaHHbIX a/IrOPUTMOB,
COCTaBJIEHME MO HUM TEKCTOB NPOrpPamMmmbl C UCMOJIb30BaHUEM KOHKPETHOrO A3blKa
NpPorpaMmMmmnpoBaHuaA. BkatovaeT npouecc TpaHCAsAUMKU — nepeBoa Nporpammsl B
nocneoBaTe/IbHOCTb MaLMHHbIX KOMaHA, (MalWMHHbIN KoA,).
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ITAlbl PASPABOTKU MPOITPAMMHOIO OBECIEYEHWUA
V. TectTupoBaHue

Mpn aBTOHOMHOM TECTUPOBAHUM KaXKAblA MOAY/1b NPOBEPSETCA OTAENbHO. [pn 3TOM
nporpammHas cpesia MoAayia MMUTUPYETCA C NMOMOLLbIO MPOrpPamMmMbl YpaB/ieHUs
TECTUPOBAHMEM, coaeprKalen GUKTUBHbBIE MPOrPaMMbl BMECTO PeasibHbIX
noAnNporpamm, K KoTopbiMm nmeeTcsa obpalleHmne U3 JaHHOro Moayns.

Mpn KOMMNAEKCHOM TECTUPOBAHUM NPON3BOAUTCS COBMECTHAA NPOBepKa rpynmn
NPOrpamMmMHbIX KOMNOHEHTOB.

B npouecce TeCTUPOBaHUA NPOUCXOAUT ONTUMMU3ALLIMA CUCTEMBI (pa3rpy3Ka y4acTKOB
NOBTOPAEMOCTUN — LMKIO0B, 3aMeEHa CNOXHbIX onepauuin Ha bosiee NPocTble, SKOHOMMSA
namsaTn u 1.4.).

V. DKcnayaTtauunsa v ConpoBoXKaeHune

Ha gaHHbIM 3Tan NpMXoAnTCA OCHOBHAA YacCTb PAaCXOA40B, 3aTPa4YMBaEMbIX B TEYEHUE

KM3HEHHOIO LIMKAA CUCTEMBI.

[Mpn4YKMHbI BbiNyCKa HOBbIX Bepcui (moandukaumm) MNO:

°* Heobxo4AMMOCTb UCMPaAB/IEHMA OWNOOK, BbIABNEHHbIX B NPOLLeCcCce IKCNAyaTaLuum;

°* HeobxoAMMOCTb COBEPLUEHCTBOBAHWUA, HAaNPUMep, Y/y4lleHns nHTepderca nnm
PacLlMpPEHMA COCTaBa, BbINOIHAEMbIX QYHKLMUN;

* M3MeHeHMe cpeabl (NoABNEHNE HOBbIX TEXHUYECKUX CPEACTB U/UAn nporpamm).
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A3bIKN MPOTPAMMINPOBAHUA

A3bIKM NporpammupoBaHmMA — 3TO TWATE/IbHO COCTaB/IEHHble NOC/1e40BaTe/IbHOCTH
CNoBs, 6YKB, ymncea M1 MHEMOHUYECKUX COKpEiLLI,GHMVI, ncnosibdyemole anA O6LLI,€HMFI C
KOMMNbOTEPOM.

A3bIKM HN3KOrO YPOBHA

MallMHHasA KomaHAa COCTOUT M3 Koda onepauumn 1
aapecHoi Yactn. Koa onepaumm yKkasbiBaeT BUA,

KOI [AOPECHASA YACTH

BbINO/IHAEMOTrO AeNCTBUA (CNOXUTb, MEPEMECTUTb U T.A.). AAPecHas YacTb COAEPHKUT
aapeca (Homepa) sueeK NamsATU, B KOTOPbIX PACNONOXKEHbl onepaHabl, U agpec
AYelrKu, Kyaa cneayet NoMecTUTb pesybrarT.

A3bIKKM accembnepa OT/IMYALOTCA OT MALLMHHOMO KOAa TeM, YTO KOAbl onepaumi
3aMeHeHbl byKBeHHbIMK 0603HaYeHuamM (Hanpumep, ADD — cnoxutb, MOV —
nepecnaTb AaHHbIe) M BMECTO HOMEPOB AYEEK UCMNO/Ib3YHOTCA CUMBOIMYECKUE afapeca.

Accembnep — nporpamma, npeobpasytoLan MHEMOHMKY A3blka accembnepa
HenocpeaCcTBEHHO B IBOMYHbIE NPeACcTaB/NeHUA MALIMHHbIX KOMaHA,

A3bIKK acceN\6nepa — MalLMHHO-3aBNCUMbIE A3bIKN HU3KOTO YPOBHA, B KOTOPbIX O4Ha
KOMaHAa COOTBETCTBYET O,£I,HOI7I MaLLUUHHOWN KOMaHAe (BO3MO)KHbI MaKPOKOMaHAbI —
Bbl30OBbl MAaKpPOCOB, O6'be,£I,VIHFI}OLLI,VIX HECKOJ/IbKO MaLUNHHDbIX KOMaH,EI,).
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A3bIKM BbICOROTIO YPOBHHA

A3bIKM NPOrpPamMmmMMPOBAHUA, UMUTUPYIOLLINE ECTECTBEHHbIE A3bIKM N CNOCOOHbIE Ha
OCHOBAHMW O4HOTO NPEAJIONKEHMA CTPOUTb HECKONIbKO KOMaH/, KOMMbIOTEPa, NPUHATO
CYUTATb A3bIKAMU BbICOKOro YPOBHA.

Bapl/laHTbl A3blKOB — NOAMHOXKEeCTBa, paAClUNPEHNA, ANAJIEKTDI.

Kputepumn oueHku (Bbibopa) A3bika NporpamMmMmnpoOBaHmUA:

® JIErKoCTb YTeHMA nporpamm (0cobeHHO BaXKHA C TOUKM 3pPEHUA SKCNyaTaumn 1
COMPOBOXAEHMS NPOrpamm);

* JIerkocTb CO34aHuA Nporpamm B BbiIbpaHHOM obnacty;

®* HAAEe’KHOCTb (T.e. HACKONbKO NpOrpamma COOTBETCTBYET CBOEMY NpeAHa3HAYEHUIO
B 1t0ObIX YCNOBUAX).

OCHOBHbIe XapaKTEPUCTUKMN A3bIKA:

* MNpPOCTOTa;

® CTPYKTYPUPOBAHHOCTb;

® NOCTYMHbIE TUMbI U CTPYKTYPbI AaHHbIX;
* "ecTecTBEHHOCTb" CMHTaKCUCa;

° noaaeprKka abcTpakumu;

* BbIPa3nNTE/IbHOCTb;

°* nNpoBepKa COBMECTMMOCTU TUNOB;

* 06paboTKa MCKNOUYUTENbHbIX CUTYaLUN.
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NMTITEPATUBHbIE A3bIKU

OCHOBHbIMW 31€MEHTaMMN MMMEPaATUBHBIX A3bIKOB NPOrpaMMUpPOBaHUA ABAAIOTCA
nepemeHHble (MogenupyloT AYenKn NnamaTH), onepaTopbl NpUcBanBaHuA (onpeaenatoTt
N U3MEHSAIOT COAEPKMMOE AYENKN NaMATU), UTepaTuBHaa Gopma NOBTOPEHUM
(umKnbl). Ha ncnonb3oBaHMe 3TUX A3bIKOB OPUEHTUPOBAHA TEXHOIOMUA CTPYKTYPHOrO
NPOorpaMMmnpoBaHus, 6a3mMpyoLLAncA Ha NpoueasypPHOU AEKOMMO3ULUMN.

FORTRAN (FORmula TRANslator). Cuntaetca nepBbiM KOMAUANPYEMbIM A3bIKOM
BbICOKOro ypoBHA. OpneHTUPOBAH Ha CO3a4aHUE NPOrpamm, BbiNOAHAOLLLMNX
eCTeCTBEeHHO-Hay4YHble U MaTemaTU4YeCcKme pacyeTsl.

COBOL (COmmon Business Oriented Language). CTpyKkTypa 1 cfioBapb 6/1M3KM K
0bObIYHOMY aHTIMNCKOMY A3bIKY. ABNAETCA OCHOBHbIM A3bikom B CLLUA ansa obpaboTkm
AAHHbIX B TAaKUX yYpeXaeHUAX Kak BaHKM 1 CTpaxoBble KoMMNaHuW. Pasgen aaHHbIX —
CUbHaA cTopoHa A3bika COBOL, Torga Kak pasaen npoueayp — OTHOCUTeNbHO cnabas.

BASIC (Beginner’s All-purpose Symbolic Instruction Code). UcxogHbi BASIC 6bin nerok
ANA N3YYEeHMA HAYMHAOWMMKN U He TpeboBaTeNeH K pecypcam KOMMbloTepa.
[MonynsapHbIN A3bIK MMKPOKOMMNbIOTEPOB B KOHUeE 70-x 1 Hayane 80-x roaos.
Ba)kHenwmm acneKktom 6bls1a ero opMeHTauma Ha UCNONb30BaHME yaAaIEHHOTO
AO0CTyNa K KOMMNbOTEPY NOCpeacTBOM TepMmnHana. BospoxkaeHue asbika BASIC
npou3sowno B Havyane 90-x roaos ¢ BbIxoaom A3bika Visual BASIC (Microsoft, 1991),
KOTOPbIN ABNAETCA OAHMM M3 OCHOBHbIX A3bIKOB B nsiatpopme Microsoft.NET.

n. 3. 3Tanbl pa3paboTKM NporpammHOro obecnevyeHuns 1 A3bikM NPOrpamMmmMmmMPOBaHMA



ALGOL

ALGOL (ALGOrithmic Language). A3bik ALGOL — pe3ynbtaT NOMNbITKN CO34aHUSA
YHUBEPCA/IbHOTO A3blKa. B 3ToM A3bike bbl1a popmanm3oBaHa KOHUENUMA TUMOB
JaHHbIX, peann3oBaHa naea coctaBHbIXx onepaTtopos. B ananekte ALGOL 60 6bina
BBeAEeHa KoHuenumsa 6104YHOM CTPYKTYPbI, YTO MNO3BOIAN0 NPOrPaMMMUCTaM
JIOKaNM30BaTb YaCTM NPOrpamMmmbl, BBOAS pa3Hble 0b61actu sBnammoctu. Umenacb
BO3MOXHOCTb NnepeaasaTb NapameTpbl NognporpamMmmam rno 3Ha4eHMIo 1 rno MUMeHu, a
TaK)Ke COo34aHMA PeKYyPCUBHbIX npoueayp. bbiin 4OCTYyNHbI AMHAMMUYECKMEe MACCUBDI
(ALGOL 68), T.e. maccuBbl, AWANa3oH MHAEKCOB KOTOPbIX 33/1aBasicA NEPEMEHHOM,
KOTOpaA MOr/1a MEHATb CBOE 3Ha4YeHue BO Bpemsa paboTbl nporpammsl. Cebiwe 20 net
ALGOL ocTtaBancs eaUHCTBEHHbIM OdULMANBHBIM CPEACTBOM NPeacTaBieHuns
aZIrOPMUTMOB B HAY4YHOW nnTepaType.
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NWMMNEPATUBHbIE A3bIKN — NOTOMKW A3bIKA ALGOL

Pascal. ObecneynBaeT BO3MOKHOCTb CO34aHNA HONbLUNX NPOrpamm, NoaaepKnBan mUx
CTPOTYIO IOTUYECKYIO CTPYKTYPY. /19 KOPOTKUX NPOrpaMmm MOMKET OKa3aTbCA CAULLIKOM
rPoMo3aKMUM. CYUTaAETCS BaXKHEMLLNUM MHCTPYMEHTOM A1 0bydyeHMAa meTogam
CTPYKTYPHOro NporpamMmmmnpoBaHums.

C. OTAanM4yHaA 3ameHa accembnepy AnA HN3KOYPOBHEBOTO NPOrPaMMUPOBaHUS, C
OZlHOWM CTOPOHDbI, U MPUMEHEHUA MPUHLMMNOB CTPYKTYPHOIO NPOrpaMmmMmUpoOBaHna — C
Apyron. MonynapeH 6naarogapa MHOrMM pelleHnAM, CAenasLnm 3anmcb NPorpammebl
Ha C BeCbMa KOMNaKTHOW. B uesnom C — 0o4eHb MOLWHbBIN U B TO *Ke BPEMSA U3SALLHbIN
A3bIK. OgHOM U3 0cobeHHOCTEN ABNAETCA OTCYTCTBME NOJIHOM NPOBEPKU TUMOB, YTO
NOPOXKAaeT TMOKOCTb A3bIKa B COYETAHUM C HEHAAEKHOCTbIO.

Ada. Mpoucxoaut ot Pascal, Ho 3ameTHO choxHee ero. CoaepXnT cpeacTaa
BblAE/IEHNA B OTAE/IbHbIe MOAYAM OObEKTOB AaHHbIX, 0becneymBaeT NOAAEPHKKY
NCNONb30BaHMA abCTpaKUUM AaHHbIX B CTPYKTYpe nporpammbl. CoaepKUT cpeacTsa
06paboTKN UCKNOUUTENBHBIX CUTYaUUn. [IporpammHblie 610KK MoryT BbiTb
HacTpamBaembiMu. ObecneynBaeT nNapannesibHoe BbINOJIHEHME NPOrPamMHbIX 6/10KOB
EELER)]

Modula-2. Mo cpaBHeHuto ¢ Pascal pobasneHa nogaepxka moaynen. Mmerorcs
abcTpaKTHbIE TUMbI AaHHbIX, BO3MOMHOCTb MCNO/b30BaHMsA Npoueayp Kak TMMNOB,
HM3KOYPOBHEBbIE CPEeACTBA CUCTEMHOIO NPOrPaMMMUPOBAHMNA U CONMPOrPaMMbl.
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OBbEKTHO-OPUEHTUPOBAHHbBIE A3bIKW

06'bEKTHO-OpMEHTVIpOBaHHble A3bIKU NporpaMmmmnpoBaHNA B HanbonbLeN cTeneHun
CMOCOOHbI peann3oBatb TEXHONOIMUKO 0OBbEKTHO-OPUEHTUPOBAHHOIO
nporpaMmmmnpPoBaHnA, KOTOpPad OCHOBAHA HA ob6veKTHOU ACKOMNO3UUnUMI.

Smalltalk. OcHoBHble naeun npouncxogAat ot nepsoro OOA SIMULA 67. MporpammHbIMm

moaynamm asbika Smalltalk sBnatoTcs o6beKTbl — CTPYKTYpPbI, 06beanHAoLLne
JIOKaNbHble AaHHble M Habop onepaumit (MeToabl), KOTOPbIE AOCTYMHbI APYTMM
obbekTam. MeToa onpeaensiet peakymio obbekTa Ha onpegeneHHoe coobuieHue,
COOTBETCTBYOLLEE AaHHOMY meToAy. ABCTpakumaAMmmM o6 beKTOB ABNAKOTCA KNacChl.
IK3eMNIAPbl KNAcCOB — 06BEKTbI Nporpammbl. UmeeTca nepapxma K1accos.
MoaKknaccbl HacheayoT GYHKLUMOHANbHbIE BO3MOXHOCTU U NEPEMEHHbIe
POAUTENbCKOrO KNnacca, MMea BO3MOXKHOCTb A06aBNATb HOBble PYHKLIMOHA/IbHbIE
BO3MOXHOCTU, 3 TaKXKe N3MEHATb UM CKPbIBATb YHAacNeA0BaHHbIeE.

C++. NpeacTtaBnset cobon HAACTPOMKY Hag, A3bIkom C, NnoaaePKUBALOLLYIO
60/1bLUMHCTBO BO3MOXHOCTEMN, OTKPbITbIX A3bIkom Smalltalk (T.e. C++ — 310
obbegnHeHMEe MMNEPATUBHOTO N OO BEKTHO-OPUEHTUPOBAHHOIO A3bIKOB).
MoaaepXnBaeTca Hacego0BaHUE N MHOXKECTBEHHOE HacneaoBaHue. JMHammn4yeckoe
cBA3blBaHWe obecneumBaeTca GyHKUUAMM BUPTYaA/IbHOIO Knacca. HepgoctaTku:
06bEMHOCTb U CNOXKHOCTb.
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OBbEKTHO-OPUEHTUPOBAHHbBIE A3bIKW

CmellaHHble A3blKK, CO34aHHble NyTeM BBEAEHUA B COOTBETCTBYIOLWLUIM MMNEPATUBHbIN
A3blK 00 bEKTHO-OPUEHTUPOBAHHbIN NoaaepKKu: Oberon, Delphi, Ada 95.

Java. fiBnAaetca HenocpeacCTBeHHbIM HacnegHUKom C++. OTamnyaeTca oT Hero
OTCYTCTBMEM HEeKOTOPbIX NOTEHLUMANbHO HEHAAEXKHbIX MEXaHU3MOB, a TaKXe Tem, YTo
yCTpaHeHbl Ntobble, He oTHocALWMECA K 0O bEKTHO-OPMEHTUPOBAHHOMY
NPOrpaMmmmMpPOBaHUIO, CPeacTBa. Bce 06BbEKTLI B 3TOM A3bIKE — AMHAMMYECKME.
OcobeHHOCTb A3bIKa Java COCTOUT TaKXe B UCNOAb30BaHNM 0cob0ro Bnaa TpaHCAALNM
— AMHAMMYecKon KogoreHepauun. OCHoBHble AeBM3bl Java — NpoCToTa, 06BbEKTHAA
OPUNEHTUPOBAHHOCTb, CeTEBbIE BO3MOXHOCTU, HaAEXHOCTb, HE3aBUCMMOCTb OT
APXUTEKTYpPbl, UHTEPNPETUPYEMOCTb.

C#. Pa3paboTaH B Microsoft Kak yactb HoBoM TexHonoruu .NET. YcTpaHeHbl HEKOTOpbIe
HeAO0CTaTKU A3blKa Java: NPUCYTCTBYIOT NepevyncsieHnsa, CTaTuyeckme CTPYKTypbl,
MHOromepHble MaccuBbl, Nepeaada NnapameTpPoB NO cCblsiKe. [MpegycmoTpeHa egmHas
cpeaa BbinonHeHus nporpamm (Common Language Runtime, CLR), HanucaHHbIX Ha
Pa3HbIX A3blKax. TpaHCNAUMA OCHOBAHA Ha MCMNO/Ib30BAHMM NPOMEKYTOYHOIO KoAaa
(Intermediate Language, IL). Komnunauua ysenmumsaeT bbiCTpoaencTBMe.
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GYHKUMOHAJIbHbIE N NOTUYECKUE A3bIKK

LISP (LISt Processing). Pa3pabaTbiBasica B cBSi3u ¢ paboTamm B ob6nactm
MCKYCCTBEHHOTO MHTEeNNEeKTa. B unctom sasbike LISP (1958 r.) cywecTBoBano ToNbKO ABa
TUNA CTPYKTYP AQHHbIX: aTOMbl M CNUCKU. CNUCKK NpeacTaBaanm cobon COBOKYMHOCTb
Y3/10B, KaXXAbl U3 KOTOPbIX NpeacTaBnaeT cobon aBa ykasatena. [lepBbin yKa3biBaeT
Ha NpeacTaBAeHMe aTOMa, T.€. Ha ero CMMBOJIbHOE UM YUNCI0BOE 3HAYEHME, @ BTOPOM
— Ha C/1IeayoWnnN 3IEMEHT CMUCKA.

Bce BbluMCNeHUA B 3TOM A3bIKE, KOTOPbIN pa3pabaTbiBanca Kak A3blK
GYHKLUMOHANIBHOrO NPOrpaMmmmMpoBaHuUA, NPOU3BOAATCA NYTEM MPUMEHEHMS
OYHKUMIM K aprymeHTam. TepaTuBHbIe NPOLECcChl ONpPeaensatoTca C MOMOLLbIO
PEKYPCUBHbBIX PYHKLMA.

Prolog (PROgramming LOGig) — A3bIK A0rMyeckoro nporpaMmmmpoBaHnaA, OCHOBHaA
naea KOTOPoro COCTOUT B UCNOb30BaHMM GOPMaANbHOMN IOTMYECKOWN 3aNnUcK ANs
coobLEHNA KOMNbIOTEPY BbIYUC/IUTENBHbIX NPOLEccoB. [IporpammnpoBaHME B HEM
ABsAeTCcA HenpoueaypHbIM. [porpammbl He YCTaHaBAMBAKOT TOYHO, KaK A0JIKeH
BbIYUCNATLCA PE3y/bTaT, A TO/IbKO ONUCLIBAIOT ero popmy. TpaHCAMPYOLLAAa CUCTEMA
cama [0/1’KHa BblOpaTb HYXHbIM NOPAAOK BbIMONHEHMS KOMaHA, KOTOPbIM NPUBEAET K
Kenaemomy pesynbrtaty. Jlormyeckoe nporpammupoBaHmne 6b110 UCNONb30BaAHO,
rNaBHbIM 06pa3om, B CUCTEMAX YNPABAEHUA PENALMOHHbIMM Ba3zamMn AaHHDIX,
3KCMePTHbIX CMCTEMAX M 0OPaAbOTKE TEKCTOB Ha €CTECTBEHHbIX A3blKax.
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KNACCUDPUKALMA A3bIKOB NMPOTPAMMUNPOBAHINA

Mo napagurmam (cuctema naem n NOHATUN, onpeaenaAloWmMX CTUAb NPOrPaMmbl) —
nMmnepaTmBHble, PYHKLIMOHANbHbIE, NOTMYeCcKmne, 06 beKTHO-OPUEHTUPOBAHHbIE.

Mo dakTy co3pgaHma npouecca — A3blKK, co3aatowme npouecc (nocne 3anycka
NpOrpammbl CO34aeTCA OTAENbHbIN NPOLECC BbINONHEHUA 3TON Nporpammsl, C, C++,
Pascal, Delphi n gp.), cueHapHble A3bIKKU (CLuEeHapW, AKX CKPUNT — NPOrPamma,
KOTOpPYIO BbINOAHAET Apyraa nporpamma, PHP, Python, Ruby n ap.)

No nokoneHuam (Generation Language, GL) —

1 GL (Bpems noasneHua — 40-50 rr.). A3blKM MaLUMHHbIX KOMaHA,. [epBbii
accembnep (Ha3BaHMA KOMaHA B CUMBOJIMMECKOM BUAE, AECATUYHbBIN U
LecTHaAUaTeEPUYHbIM popmaT uuncen).

2GL (koHeu, 50-x — Hayano 60-x rr.). CumBoanYecknin accembnep (BkaoYan noHaTHE
nepemeHHon, TpeboBanca KOMNUAATOP).

3GL (60-e roapl). YHMBepcaabHble A3blkM BbicoKkoro yposHa (FORTRAN, COBOL,
ALGOL, Pascal, Cn ap.) CoBpemeHHble cucTtembl nporpammuposaHua (Delphi, Visual
BASIC, Java Development Kit n ap.) Bkato4atoT noaaepKy o6beKkTHo-
OPMEHTUPOBAHHOM TEXHONOTNN U APYTNE NHCTPYMEHTDI.

4 GL (Ha4yano 70-x r.). HenpoueaypHbie 3bIKWM, OPUEHTUPOBAHHbIE HA KOHKPETHYIO
obnacTb NpUMeEHeHUA, B YaCTHOCTK, Ha paboTy ¢ 6azamu gaHHbIx (SQL, Structured
Query Language 1 ap.). KomaHabl A3bikoB 4GL 64M3KMN K 0ObIMHOMY A3bIKY.

5 GL (HacT. Bpems). Mo ogHOM U3 TOYEK 3pEHUSA, AEKNaPaATUBHbIE A3bIKN.

n. 3. 3Tanbl pa3paboTKM NporpammHOro obecnevyeHuns 1 A3bikM NPOrpamMmmMmmMPOBaHMA



TPAHCNATOPDI

TpaHcaauMA — nepeBod, NPOrpammbl, HAMMCAHHOM Ha A3bIKE NPOrPaMMMPOBAHUA, B
nocnea0BaTeNIbHOCTb MALLUMHHbIX KOMaHA.

( TPAHC/IATOPLI W
l L J l

4 Komnunaropbl A & UHTepnpeTaTopbl
[lepeBOAAT Nporpammy TpaHCANPYIOT U BbINOAHAKT
LLe/IMKOM C CO34aHunem nocnegoBartesibHO
ncnosnHaemoro ¢pamna y konepaTopbl OAMH 33 ,u,pyrwv\/

\ 4

/ CmeluaHHble CUCTEeMbI peanusaumm \

(AMHamunyeckas KogoreHepauua)
TpaHCAMpPYIOT NPOrpammy € A3blKa BbICOKOTO
YPOBHS Ha MPOMEKYTOUHbIN A3bIK. MNepeBos,
NPOMENKYTOUYHbIX KOMAHA, B MalLMHHbIE KoAbl

OCYLLLEeCTBASIETCA Ha KOMMblOTEPE KNEHTA.
"Write Once — Run Anywhere"

\(Java, 6anT-KO0A, annneT, Java Virtual Machine)/
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CXEMA KOMMNUNTATOPA

Tabaunubl KomnunaTopa

. flepeso
orpamma o o
porp NTepbI ﬂexcuqecmww NeKCeMbl | CyHTaKcM4ecKuin | Pasbopa
Ha UCXO4HOM
aHanusaTopJ aHanu3artop J
A3blKe
AHanusatop ownboK }4—
coobLeHus
06 owmnbKax
A
= MalLMHHbIE
UcnonHumbiin > | O6bbeKTHbIKN | KOMaHAbl | [eHepaToOp
JINHKOBLUMUK
Kop, = Kop, L Kopaa
\O
2

coobuieHuns
06 owmnbKax

Jlekcema — MMHUMaNbHAA 3HAaYMMan eanHULA TEKCTA Nporpammsbl (MaeHTUdUKaTOp,
cneunanbHbI CUMBOJ, KOHCTaHTa, 3ape3epBMPOBAHHOE C/10BO U Ap.).
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A3bIKN BEB-NMPOITPAMMWPOBAHUA

A3blKn Beb-nporpammupoBaH1A B OCHOBHOM MNpeAHa3HavYeHbl And paboTbl ¢
NHTEPHET-TEXHONOTMAMMU. [lensatca Ha ABe rpynnbl: KIMEHTCKME (nporpammsbl Ha
KIMEHTCKMX A3blkax 06pabaTbIBaOTCA HAa CTOPOHE NONb30BaTENA, KaK NPaBUIO UX
BbinonHAeT 6pay3ep — JavaScript, VBScript, Java n ap.) n cepBepHble (BbI3BaHHaA U3
bpay3epa cTpaHunLLa 0bpabaTbiBaeTCA Ha cepBepe, TO eCTb BbIMONHAIOTCA BCE
Nporpammbl, CBA3aHHbIE CO CTPAHULEN, U MOTOM BO3BPaALLAETCA K KIMEHTY MO CETU B
Buae damna — PHP, Perl, Python, Ruby, nto6oin .NET a3biK, Java 1 gp.).

/CepBepWeb\ /Bpaysep Web\

MUcxoaHbIN / \ / Java \
Kop, Java CrpaHuua a Bepudukatop I
G GERIE Web 6aiiT-Kopa
Java-annneTa BupTyanbHas
MalunHa Java
Komnwm'rop Baut-Kop, > (JVM)
Java Java Bubnnorteka

\k // \kk Knaccos Java ///

Java-annnert — npuknagHaa nporpamma, Yyalle Bcero HanmcaHHasa Ha fA3blKe
nporpammmpoBaHmsa Java B dopme banT-Koaa.

n. 3. 3Tanbl pa3paboTKM NporpammHOro obecnevyeHuns 1 A3bikM NPOrpamMmmMmmMPOBaHMA 18



A3bIKN BEB-NMPOITPAMMWPOBAHUA

UcnonHeHue UcnonHeHue y

Ha cepsepe KaueHma
[porpamma pasmewiaetca | AKTUBHble CepBepHble Ckpuntbl: JavaScript,
BHyTpu HTML-Kkoaa ctpaHuubl: PHP, ASP, JSP, ... | VB Script, ...
Mporpamma pasmeuwiaerca | CGl n cepsnertsi: Perl, C, AnnneTol: Java,
OTAENIbHO Pascal, Java, ... Oberon-2, ...

Npea WWW (World Wide Web — BcemupHana naytnHa) 6asumpyetca Ha A3blKe
onucaHma rmnepTtekcta HTML (Hypertext Markup Language) n npotokone nepeaauu
runepteKkcta (HTTP). HTML cheayeT cunmTtaTb A3bIKOM BHELWLIHero npeactasneHns Web-
CTPaHUL, (A3bIKOM pa3MeTKM), @ He A3bIKOM NPOrpamMmMUPOBaAHMS.
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Fnasa 4. AJITOPUTMbI U CTPYKTYPHOE
NMPOrPAMMUPOBAHMUE

MoHATME U cBOCTBA a/ITOPUTMa

A3bIK 610K-Ccxem

CTpyKTYypHOE nporpammunpoBaHue

OCHOBHbIE CTPYKTYpbl a/AITOPUTMOB

A3bIK NpoeKTUpoBaHuA nporpamm (ncesaoKoa)
PeKypcuBHbIN anroputm

ANroputmbl NOUCKA

ANroputmbl COPTUPOBKU

O6beKTHO-OpUEHTUPOBAHHOE NPOrpaMmmMmMpoBaHUue
(npuHUKNbI, BHYTPEHHOCTb 06bEKTA, Mepapxma Knaccos)



MOHATUE 1 CBONCTBA A/TTOPUTMA

Anroputm - dopmasibHOE onMcaHMe NocieaoBaTeNbHOCTU AeNCTBUIN, KOTOpPOe
HeobXoAMMO BbINONHUTL AN PeLleHns 3a4auu.

OCHOBHbIe CBONCTBA a/ITOPUTMA

1. AnckpeTtHoCTb. AITOPUTM NpeacTaBaAeT NpoLuecc peleHna 3a4a4mM Kak
nocaen0BaTe/IbHOCTb BbIMNOMIHEHMA LWATrOB-3TanoB. [1A BbINONHEHUA KaXKa0ro
3Tana TpebyeTtca onpeaeneHHoe Bpems, T.e. Npeobpa3oBaHMe UCXOAHbIX AaHHbIX B
pe3y/ibTaT NPOUCXOAUT ANCKPETHO BO BPEMEHMN.

2. OnpepeneHHOCTb (AeTepMMHUPOBAHHOCTL). Kaxkaoe npaBmMao aaropmMtma A0aKHO
ObITb YETKUM U 0AHO3HAYHbIM. OTCIOAa BbINOJIHEHUE aNTOPUTMA HOCUT
MEXaHUYECKMM XapaKTep.

3. Pe3ynbratMBHOCTb (PMHUTHOCTb, KOHEYHOCTb). ANTOPUTM A0/IKEH NPUBOANTL K
PELLUEHMIO 334341 32 KOHEYHOE YNCAO LLAroB..

4. MaccoBoCTb. AI'IFOpMTM peweHnA 3a4a4un pa3pa6aTb|BaeTCF| B 06LLI,€M Bnage, 1.€. oH
A0/1KeEH ObITb NMPUMEHUM ONA HEKOTOPOTro KaacCCa 3a44a4, Ppa3/1In4atoWwnxcA
MCXOAHbIMU AaHHbIMHA (O6J’IaCTb NPUMEHUMOCTHU anropvmv\a).

I'IporpaM:\/\a — OKOHYaTEe/IbHbIN BAPUAHT aJ/ITOPUTMaQ, OpMGHTMpOBaHHbIVI Ha
UCNONMHUTENA (BbILIMCJ'IVITeIIbHyI-O MaUJVIHy).

[n. 4. AMTOpUTMbI U CTPYKTYPHOE NpOorpaMmmmnupoBaHmne



A3bIK B/TOK-CXEM
| |

Npouecc — 0bpaboTKa
Z=X+5 [aHHbIX (BblUMCNEHME, Uma
| nepecblnka u 1.n.) |

MpeponpeneneHHbIN
npouecc — noAanporpamma

Aa HeT peyenne - CoeaAnHUTENbHbIE IMHUU U
NPOBepKa ycnosus Mx obbeanHeHue
aHHble — BBOJ- CoeauHUTEND —
MNMevaTtb Z A A A
BbIBOA, AaHHbIX TOYKa CBA3M
|
TepmuHaTop — Havyano un
Hauano KOHel BbluMCAUTeNbHOO KommeHTapwii

npouecca
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CTPYKTYPHOE NMPOIrPAMMUWPOBAHNE

OcHoBHble (6a3oBbie) CTPYKTYpPbl a/ITOPUTMOB — 3TO OFPaHUYEHHbIN Habop
CTaHAAPTHbIX CNOCObO0B coeanHEHMA OTAENbHbIX 6IOKOB UM CTPYKTYP 610KOB ANS
BbINO/IHEHMNA TUMMYHbIX NOC/IEA0BATENBHOCTEN AENCTBUMN.

[JOKa3aHo, YTo Nporpammy Ana Ntobor NPOCTON NOrMYECKON 3a4a4M MOXKHO COCTAaBUTb
N3 CTPYKTYpP cefioBaHNE, pa3BeTBAEeHNE 1 NnoBTopeHue (LmKAa).

TexHONornaA CTPYKTYPHOro nporpammupoBaHmnAa — NOAXOA, K MPOrpaMmMMpPOBaHULO, B
KOTOPOM ANA nepeaayun ynpaBaeHusa B NporpaMmme Mcrnonb3yetca Tpu 6a3oBbix
CTPYKTYPbI (KOHCTPYKUMK): cnefoBaHWe, pa3BeTBAEHUE, LMK, DTa TEXHONOTUA
Pa3paboTKM CNOXKHbIX NPOrPaMM peKoMeHAYEeT pa3bmsaTb (AeKOMNO3MPOBaTh)
nporpammy Ha noAnporpammsl (Mpoueaypbl), peLlatoline otTaenbHble Noa3anayn, T.e.
H6asupyeTca Ha npoueaypHOU A€KOMMNO3ULUM.

MpocTtaa nporpamma — aIropuTMm, 4151 KOTOPOro:
* CyLecTByeT eANHCTBEHHbIN BXOA U €AUHCTBEHHbIN BbiX0A,;

° [O/1A KaxKA0ro 3/IeMeHTa a/idPUTMa CYLLLECTBYET NYTb OT BXOAa K BbIXoAy Yepes 3ToT
3NeMeHT (T.e. aIfOPUTM He CoAePKUT BECKOHEYHbIX LLUKNOB U HE COAEPHKNT
H6ecnonesHbIX (HeAOCTUHKMMbIX) pparmeHToB).

[n. 4. AMTOpUTMbI U CTPYKTYPHOE NpOorpaMmmmnupoBaHmne



NPUMEPbLI MPOCTOW M HENPOCTbIX MPOTPAMM

\4

BecKoHeYHbIN UUKA

[lpocTaa nporpamma

[
»

Hepoctmxmnmbin dparmeHT
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OCHOBHbIE CTPYKTYPbl AITOPUTMOB U NX TTPOU3BOAHbIE

CnepoBaHue —
nocnegosBaTesibHoOe
BbIMNO/IHEHUE
aencremm (6n1okos).

LUukn "Oo" (c Limkn «Moka» (c
NOCTYyCNOBUEM) — npeaycnosmem) —
Teno umkna (bnok 2) NOKa He byaeT Hapy-
BbIMO/IHAETCA A0 TeX lweHo ycnosue (610K
nop, NOKa ycnosue 3), ocyuwecTBaseTcs
(6noK 3) He cTaHeT Her noBTOpPEeHUe Tena
NCTUHHbIM. - umkna (6nok 2).
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OCHOBHbIE CTPYKTYPbl AITOPUTMOB U NX TTPOU3BOAHbIE

I

e

Pa3BeTBaeHue — Ob6xop, — IMHOeCcTBEeHHbIN
NPMMeEHAETCA, KOraa B YaCTHbIN Cy4van Bbl6bOp —

3aBUCMMOCTM OT YCNOBUA pa3BeTBAEHUA, KOrga obobuieHne passeTBe-
TpebyeTca BbINOAHUTL NNBO O4Ha BETBb He HWA, KOrga B 3aBUCK-
O4HO gencrtene, nnbo COAEPHKUT HU KaKMX MOCTM OT 3HAYEHMUSA
apyroe. OENCTBUM. nepemeHHown I Bbinon-

HAETCA OAHO U3
HECKO/IbKMX AENCTBUN.
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NCEBOOOKOL

NceBpokog, (A3bIKk NpoekTUpoBaHuA nporpamm PDL, Process Design Language) —
cnocob onmMcaHMa NPorpaMmmbl Ha 3Tane NPoekTUpPoBaHma. COCTOUT U3 BHELLHETO
CMHTAKCUCA U BHYTPEHHEero CMHTaKcuca.

BHeELWHMIA cMHTaKcUC — 3a4aHHbIN Habop onepaTopoB, MOCTPOEHHbIX N0 0bpa3Ly
A3bIKOB NPOrPaMMMPOBAHUSA N ONUCHIBAOLWMIA NOTUKY NPOrPaMMbl. BHelHK
CMHTAKCUC COOTBETCTBYET OCHOBHbIM CTPYKTYpam anropntmos. K BHelHemy
CMHTAKCUCY TaKKe OTHOCATCA npoueaypbl U moaynu. NMpouegypa — 3T0 XpPaHMMan B
NamATXU MaLIWHbI NOANPOrpamMmma, KOTOPas MOKET BbI3blBaTbCS A5 BbINOJIHEHUS U3
Pa3/INYHbIX MEeCT OCHOBHOM Nporpammsl, 1nbo n3 apyrux npoueayp. OHa Bbi3bIBaETCH
1 BbINONHAETCA A0 3aBepleHnsa 6e3 coxpaHeHUA BHYTPEHHMX AaHHbIX. Mogynb — 3TO
HECKO/IbKO npoueayp, OpraHM3oBaHHbIX B cUcTeMy ANa yaobctea paboThbl
nonb3osatens. Moay/ib UMeeT A40CTYN K O6LWMM AaHHbIM, KOTOPblE COXPaHAOTCA

MeXK Ay Noc/iieaoBaTeIbHbIMU BbI30OBAaMW MOAYAS.

BHYTpPEeHHUU CUHTaKcUC — obwmin, 06bIMHO CNeumManbHO He onpeaesiieMbin CUHTAaKCUC,
NPUTroAHbIN ANA ONUCAHUA 3a4a4 B AaHHOM obnacTu. MNpaKkTuueckn noboe
npeanoXeHue, HanMcaHHOe Ha eCTECTBEHHOM A3blKke, B0 Ha cneunann3npPoBaHHOM
A3blKe (Hanpumep, matemaTndyeckme Gopmysbl) MOKeT BbITb UCNO/Ib30BAHO.
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ONEPATOPbI BHELUHETO CUHTARCHUCA NMCEBOAOKOOA

CnepoBaHue. 3anNMCbIBAOTCA NOCAea0BaTe/IbHO
onepauun oaHa nog, apyron. na otaeneHun
4acTu NOocnenoBaTe/IbHOCTU ONepaTopos
ncnonb3ytoTtca onepatopsbl do...end-do.

UHaeKcHaa nocnenoBaTeNibHOCTb (LMKA MO
cYeT4YMnKy). LnKn c 3apaHee onpeaeneHHbIM
4Yncaom waros (cpeaHee mexay obbl4YHbIMMU

nocnenoBaTeIbHOCTbIO U KZTACCUYHECKNM LI,VII-(.I'IOM).

LUunkn-Ao. Onepaynmn CTPYKTYpbl, BKAKOYaAA
moamduKauymio until-tecta, BbiInoaHAOTCA OANH
nnn 6onee pas 4o Tex nop, Noka until-rect He
npuMeT 3Ha4YeHne UCTUHaA.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

nepeasi onepaumusi
BTOpasi onepauusi
do

TPpeTbs olnepaums
end-do

for

MHIOEKCHBM CIIMCOK
do

do-uvacTe
end-do

do
do-uacThe
until
until-TecT
end-do



OMNEPATOPbI BHELUHETO CUHTARCHUCA NMCEBOAOKOAA

Limkn-lNoka. Do-yacTb BbINonHAETCA, NOKa while-
TEeCT UMeeT 3HayeHne UcTnHa. Do-yacTb
mognobuuympyet ycnosue while-tecta ana toro,
4TOObl OKOHYUTb BbIYUC/IEHMS.

if
if-recrT
then
then-uacTe
else
else-uacTp
end-if

Pa3BeTBNeHUe.
Ecnun...To...nHauve.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

while
while-TecT
do
do-uvacTs
end-do

case

coucok 1
case-uacTs 1

CIIMCOK 2
case-yacTe 2

CIIMCOK n
case-yacTk n
else
else-uacTp
end-case

IMHOXKecTBEeHHbI BbI6OP.
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MPUMEP AJITOPUTMA

BbiuncneHune CYMMbl KBA4pPaTOB rNnepBbiX \ LesibixX ymcen

C ucnonbloBaHmem ncesaokoda U A3blka 610K-CcXxem

N
i?=1%+2%+--4+ N?

=1

S =

l

BeecTrn UMciio cjiaraeMsix

Cymma = 0
HomMep =1
do

CymMMa = Cymma + HomMep?

YeenmununTe HoMep Ha emmMHUILLY
until

HomMep > Umcio crnaraemsix
end-do
HaneuarTarTe CymMMmy

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

<: Hayano :>

\ 4

Beoa N

HeTt

[la

Meuyatb S

v

(" oren )
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TUMNbl AAHHbIX

[MOMMMO COBOKYMHOCTM YNPABAAKOLLMX CTPYKTYP, Ba*KHbIM aCNEKTOM CTPYKTYPHOTO
NPOrpaMmMmMpPOBaHMA ABISETCA OpPraHM3auma AaHHbIX, Y4aCTBYHOLMX B peLleHnm
npob6nembl. CTPYKTYpa NporpamMmmbl U CTPOEHUE AaHHbIX HEPA3PbIBHO CBSA3AHbI.
"[Mpoepamma — 3mo KOHKpeMHOE, OCHOBAHHOE HA HEKOMOPOM PeasibHOM Mpeocmas-
/IeHUU U CMPOeHUU OaHHbIX, sonaouweHue abcmpakmnyozo anzopumma” (H. Bupm).

Tun AaHHbIX — 3TO XadPaKTEPUCTUKA AaHHbIX, onpegenarwad MHOXeCTBO 3HAYEHUN U
onepau,mﬁ, KOTOpPblEe MOTYT ObITb NPUMEHEHDbI K 3TUM AadHHbIM, a TaKXe MpaBujia Ux
BbINO/THEHUA.

{ TUNbl AAHHbIX }

NMPOCTDIE CTPYKTYPUPOBAHHDIE
(ckanapHbie) (cTpyKTYypHbI)
CraTnyecKkune CTpPyKTypbl AnHamuyeckue
(maccuBbl, 3anucy, CTPYKTYpbI
MHOXecTBa) (cnucku, ouepean,

-

CTEKU, AepeBbA, rpacbbl)j

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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PEKYPCUA

3a/1a4a UMeeT PEKYPCMBHOE peLleHne, eciv ero BO3MOXHO ChOpPMYIMPOBaTb Kak
N3BEeCTHOe npeobpasoBaHmMe Apyroro, 60s1ee NPOCTOro peLleHns ToM XKe 3a4a4n, XoTs
camo pelleHue (bonee npoctoe) MoXKeT 6bITb Hen3BecTHO. MHOroKpaTHoe
NMOBTOPEHMUE TaKoro NpeobpasoBaHUA AOJIKHO CXOAMTCA K 6Aa3UCHOMY YTBERIKAEHMUIO.

dyHKumA F apnseTca pekypcMBHOMK, ecnm
1. F(N) = G(N,F(N-1)), roe G — nssectHaa GyHKUUSA;
2. F(1) — nu3BecTHO (6a3uncHoe yTBEPKAEHME).

( Hayano >

< Fact(I) >
BbluncneHune Bsoa N
daxtopmana N ¢ Aa Her
NCMONb30BaHNEM '
o F = Fact(N)
PEKYPCUBHOWM v v
bYHKUNM , Fact = Fact =1
MNeuvaTb F I*Fact(I-1)

I
A ¢
( Ko;eu > ( Bo3spaTt >

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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MONCK

MounckK - obHapyXKEHME HYKHOIO 3/IeMeHTa B HEKOTOPOM Habope (CTpyKType) AaHHbIX.
ANeMEHT AaHHbIX — 3TO 3aMUCb, COCTOALWAA U3 KAtoYa (Lenoe NonoKUTENbHOE YNCI0) U
Tena, CoAeprKallero HeKoTopyo MHPopmaumio. 3aaa4a NOUCKA COCTOUT B TOM, YTODObI
O0DOHapPYKUTb 3aMUCL C HYXKHbIM KIHOYOM.

JInHeHbIN NOUCK.

dNeMeHTbl NPOoBepPATCA Nocne0BaTe/IbHO, MO OAHOMY, A0 TEX NOP, NOKA HYXKHbIN
3NeMeHT He byaeTt HanaeH. Ana maccma n3 N afiemeHTOB TpebyeTcs, B cpegHeMm,
(N+1)/2 cpaBHeHuI (BblY. cnosxkHocTb O(N)). Jlerko nporpammunpyeTca, NnoaxoanT ANA
KOPOTKMX MacCCUBOB.

ABOnNYHbIN (6BUHAPHDbIN) NOUCK.

MpMeHnMm, ecn MaccmB 3apaHee OTCOPTUPOBAH (Mo Bo3pacTaHUIo Katouen). Kntoy
MOMCKA CPaBHUBAETCA C KAKOYOM CpeaHero anemeHTa B maccmse. Ecnamn 3HaueHue
KNto4Ya NOMCKa H6o/blie, TO Ta e caman onepauma NoBTOpPAETCA A5 BTOPON NONOBUHbI
MaccMBa, eC/IN MeHblle — To ANns nepsoi. Onepaumna NOBTOPAETCA A0 HAXOXKAEHUS
HY*KHOrO anemeHTa. Ha Kaxaom Lware ArMana3oH 3/IEMEHTOB B MOUCKE YMEHbLLIAeTCs
BaBoe. Tpebyetca, B cpegHem, (log,N+1)/2 cpaBHeHwui (Bbiy. cnoxHocTb O(log,N)).
MpumeHaeTca ANs NoucKa B 60NbLUMX MacCUBaXx.

dyHKuMA G(X) — pyHKUMA-oueHKa ana pyHKumm F(x), F(x) = O(G(x)), ecamn
)}i_r)rgo(F(x)/G(x)) = const(x) # 0

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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COPTUPOBKA

CopTupoBKa (ynopagoueHue) — nepepasmelleHne 31eMeHTOB JaHHbIX B
BO3pacTalolem nnu yboisatouem nopaake. Mpu Bbibope metoaa COPTUPOBKU

HeobxoAMMO yYMTbIBATb YNC/IO cOpTUPYEMBbIX anemeHToB (N) U A0 KaKoW cTeneHun
3N1E€MEHTbI YXKe OTCOPTUPOBAHDbI.

Kputepuu oueHKM metToaa COPTUPOBKMN:

® KO/IMYEeCTBO HeobxoaMMbIX onepauui CpaBHEHMS B 3aBUCUMOCTM OT YMC/Ia
anemeHToB N, BblUMC/INTE/IbHAA C/IOXKHOCTb aITOPUTMA XapaKTepuU3yeTca C
nomoLbto O-GYyHKLKUK, aPryYMEHTOM KOTOPOIM MOXKET ObITb Apyraa ¢pyHKUMA oT N;

* 3¢pPEeKTUBHOCTb MCMO/Ib30BAHMNA NAMATHU
f S(N)
S(N) + AS(N)’
rae S(N) — o6bem namaATH, 3aHMMAEMbIN 31IeMEeHTaMKN AaHHbIX A0 copTUpoBKK, AS(N) —
obbem AONONHUTENBHOW NAaMATHU, Tpebyemon B NnpoLLecce COPTUPOBKMU.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



MNpuHuKMn: M3 maccusa 8bibupaemca Hau-

MeHbWUul 31emMeHm U MeHAemca mecmamu ¢

COPTUPOBKA BbIEOPKOM

rnepebim asieMeHmMom maccuea, samem

6bI6UpG€mCFI HaumeHbWul 31emeHm u3
ocmaswuxca u meHAemca mecmamu co

emopbiM ssieMeHmMom maccuea u m.o.

5

N
N
78 | 63 | 58 | 1.2 | 84 | 45
t ¢ N-1
N
63 | 78 | 58 | 1.2 | 84 | 45
T f
N-2
) A
63 | 1.2 | 58 | 78 | 84 | 45
f f
N-3
\
63 | 1.2 | 45 | 78 | 84 | 58
T f
N-4
A
63 | 1.2 | 45 | 58 | 84 | 7.8
t 1

BeecTnn MaccuB A(l. .N)
for 3 =1,N-1,1

do
Muu.3xn. = A(J)
Unpexkc Muur.3xn. = J
for I = J+1,N,1
do
if A(I) < Mmu.9J.
then
Muua.3n. = A(I)
Uupgexc Muu.9n. = 1
end-if
end-do
A (Mupexc Mumu.2xn.) = A(J)
A(J) = Munu.9Jm.
end-do

BriBecTt A(1l..N)

TpebyeTca, B cpeaHem, N(N+1)/2 cpas-
HeHUM (BblY. cnoxHocTb O(N?), He 3aBUCUT
OT HayaNbHOM YyNOPAAOYEHHOCTH).
[JononHuUTeNbHAA NAaMATb HE HYXKHa.
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[puHUKMN: Ss1emeHmeol 8bI6UPaOMCA o oyepeou u

COPTUPOBKA BRJTKOMEHNEM

MoOMeWw,aromca 8 Hy#Hoe Mecmo
0mcopmuposaHHol Yacmu maccuad.

1=2 Temp
i | 7.8_1,-6.3 5.8 1.2 8.4 4.5 -6.3
1 |
A(1
(1) 1=3 Temp
2 | -6.3 7.8_1,5.8 1.2 8.4 4.5 5.8
1 |
A(2)
I=4 Temp
3 -6.3 58_1,78_1,1.2 8.4 4.5 1.2
1 |
A(2)
[=5 Temp
4 | -6.3 1.2 5.8 7.8 8.4 4.5 8.4
1 |
A(5)
[=6 Temp
5 -6.3 1.2 58_1,78_1,84_1,45 4.5
1 |
A(3)

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

BeecTnn MaccuB A(l. .N)
for I = 2,N,1

do

A(I)

Temp

Temp =
A(0) =
J = I-1
while A(J) > Temp
do
A(J+1l) =
J = J-1
end-do
A(J+1l) =
end-do
BriBecTt A(1l..N)

A(J)

Temp

TpebyeTca, B cpegHem,

(N-1)(N/2+1)/2 cpaBHeHu4 (BbIu.

cnoskHocTb O(N?)). CKkopocTb
AAHHOroO MeToAda 3aBUCUT OT
Ha4Ya/IbHOW YyNnopAA0YEHHOCTH
maccuBa. He Tpebyet
[OMOJIHUTEIbHOW NaMATK.

17



COPTUPOBKA OBMEHAMMW (IMY3bIPbKOBAA)

MpuHumn: Beibuparomcsa 08a anemeHma, u
ecs1u Opy2 No OMHOWEHUIO K Opy2y OHU He
HAX00AMCA HYH#CHOM ropsaoKe, mo MeHSH-
romca mecmamu. lpouyecc npodonraemcs
MOKA HUKAaKue 084 3/1eMeHmMa He HYyHHO
MEHAMb Mmecmamul.

78 | -6.3 | 538 1.2 8.4 4.5

" S US A
N-1 K

2| 63| 12 ] 58] 45| 78 | 84

N N

N2 .
3|-63] 12| 45| 58 | 78 | 84

"
N-3

4 | -6.3 1.2 4.5 5.8 7.8 8.4

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

BeecTn MaccuB A(l..N)
K=1, I =1
while K <> 0

do
K=0
for 3 =1,N-I,1
do
if A(J) > A(J+1)
then
T = A(J),
A(J) = A(J+1),
A(J+1) = T, K = K+1
end-if
end-do
I =1+1
end-do

BriBecTt A(1l..N)

BbluMcanTenbHasa CIOXKHOCTb METOAa CUbHO 3aBU-
CUT OT UCXOAHOIO PacnooXeHNA aneMeHToB. Mu-
HMMaNbHOE YNCNO cpaBHeHMM — N-1 B NOIHOCTbIO
OTCOPTUPOBAH-HOM MACCMBE, MaKCMMabHOE —
(N2-N)/2 npu HayanbHOM cOpTUPOBKE B 06paTHOM
nopaake. CpeaHsa BblMMCINTENIbHAA CIOKHOCTb
O(N2). Jon. namaATtb He TpebyeTca. 18



COPTUPOBKA PACMPEAENEHMEM (METO/A KOP3UMH)

[lpnHUUN: Is1emeHmMbl Maccusa paccmampusaromca KaK CO80KYNHOCMb qud)p

(cumeonos), nepsvili waz - copmuposKa Mo 3Ha4YeHUo cmapwel yugppsl, 3amem
rnosy4eHHole MOOMHOXecmaa (2pyrnrsl) COpmMupyromca o 3HayeHuro caedyroujel
uugpsl u m.o.
Kaxabi anemeHT macecmsa A (1..N) — cosokynHoctb umép C,C,C,...C_, rae m —
KONMYECTBO LMbP MAaKCMMaNbHOTO 3N1eMEHTa (€C/IN KaKOM-TO 3/1eMEHT COAEPXKUT
MeHbLUe LMdp, TO OH C1IeBa JOMNONHAETCA HYAAMM).

|O
o
|
N

|

2356

2347

0420 A(2)
AG3)

1347

6521

2421

0420 —

AG)
A®)
AQ)

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

CpeaHAA BblMNCAUTENBbHAA
cnoxHoctb O(N log,N) u
nydwe, ecam m (ymcno
umMdp) mano. TpebyeTcs
[OMNONHUTENbHbIM MaccuB
pasmepom N, 1 elle maccus
pasmepom 10, B KOTOpPOM
NOACYUTbIBAETCA YNCNO
3/1EMEHTOB C Bblae/fieMon
unedpon 0,1,...9.

19



EbICTPAA COPTUPOBKA

[MpuHumn: OnpedeneHHbIM 06pa3om
8bl0es1I5emcs nopo2o8sili 3nemeHm.
Ha nepsom amarie anemeHmMol
obmeHusaromcsa makK, Ymo Hoebll
MaCCu8 0Ka3b18aemcs pa3oesneHHbIM
10P0208bIM 3/1eEMEHMOM Ha 08€
yacmu: 8 s1e80li 8ce 3nemMeHMmMol
MeHblUWe Nnopo2osoeo, a 8 npasoli —
6osbwWe uau pasHsl MOPO208OMY.
3amem nooobHewili cnocob
ucrnoss3yemcs 0715 pa3oeneHus
Kax0020 U3 HOBbIX MACCUBOB HA 08€e
yacmu u m.0.

Anroputm npoueaypbl pa3dbmneHns
maccuBa A(1..N) noporosbim
3N1eMEHTOM, HaxodALWMMCA BHaYane
Ha mecTe A(1).

V=2A(l), K=2, J=N
while K < J
do
if A(K) < V
then
K=K+ 1
else
if A(J) < V
then
Temp
A (J)
end-if
J=J -1
end-if
end-do
if A(K) >=V
then
K=K-1
end-if
Temp=A (1) ,A(1)=A(K) ,A(K)=Temp

A(K), A(K) = A(J)
Temp

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



EbICTPAA COPTUPOBKA

CpeaHsA BbIYMCUTENBHAA CIOXKHOCTb —
O(N log,N). Ba>kHoe 3HauyeHne numeet
BbIOOP 3HaYEHMA NOPOroBOro
anemeHTa. B yacTHOCTH, ecnn UCXOaHbIN
MaccmB 61U30K K OTCOPTUPOBAHHOMY,
TO NP BbIBOpE NOPOroBbIM 3/IEMEHTOM
nepBoro afiemeHTa (Kak B npumepe)
BbIYUCANTENBHAA C/IOXKHOCTb
anroputma byget O(N?2). HenatenbHo,
4TOObI MOPOrOBbIN 3N1EMEHT B
KOHEYHOM uUTOore pasaenna Mmaccms
NPUBIN3NTENBHO Ha AiBE PaBHble YacTu.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

/8 | -6.3 | 5.8 1.2 8.4 4.5
K=2 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=3 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=4 J=6
/8 | -6.3 | 5.8 1.2 8.4 4.5
K=5 J=6
/8 | 6.3 | 538 1.2 8.4 4.5
N

J=5

K=5
/8 | 6.3 | 538 1.2 4.5 8.4
45 | -6.3 | 5.8 1.2 7.8 8.4




COPTUPOBKA CTUAHUNEM
BeecTnn Maccuer B(l..M),C(1l..L)
I =1, =1
for K = 1,M+L,1

do
[NpuHuun: Jlea omcopmupo8aHHbIX e Lo I
then
maccusa coeoOuHAMCA 8 00UH
A(K) =C(J), dg=Jd + 1
maccus makum obpazom, ymobebi u else
OH CMas oMcopMuUPOBAHHBIM. if > L
then
ANTOPUTM CUAHUA OTCOPTUPO- A(K) = B(I), I =1 +
BaHHbIX maccmsoB B(1..M) n C(1..L) B else
maccus A(1..M+L) 3akntouaeTca B if B(I) < C(J)
cnepytoulem. B kavectse A(1) then
BbibMpaem HameHbLn 13 B(1) n A(K) =B(I),I =1I
C(1). Echm 310 B(1), TO B KayecTBe else
A(2) — HaumeHblwnm n3 B(2) n C(1) n A(K) =C(J),J =0
T.4. end-if
end-if
end-if
end-do

BriBecTnt A(l. .K)

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme



COPTUPOBKA CJTUAHUEM

Ecnn umeeTca oAnMH HEOTCOPTUPOBAHHDIN
maccms A(1..N), To ero Mo»KHO
paccMmaTpuBaTb Kak COBOKYNHOCTb N
OTCOPTMPOBAHHbIX MaCCUBOB, Ka*Kabln U3
KOTOPbIX COCTOUT U3 OAHOFO 31E€MEHTA.
MepBbi War — CIMAHME MACCMBOB NOMAPHO,
3aTem obbegnHeEHME Nap B YETBEPKU U T.A4,.

CpeaHAA BbIYUCINTENBbHAA CIOXKHOCTb
anroputma — O(N log,N). TpebyeTcs
AONONIHUTENbHbIA MaccuB, coaepKawmm N
3/1eMEHTOB.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

p

7.8 -6.3 5.8 1.2 8.4 4.5
1 2 3 4 5 §)
A A A A A A
7.8 -6.3 5.8 1.2 8.4 4.5
Ny Nt/ Nt/
1 2 3
A p Al A N
-6.3 7.8 1.2 5.8 4.5 8.4
+
1 2
A A \
-6.3 1.2 5.8 7.8 4.5 8.4
;\+
1
AN —
-6.3 1.2 4.5 5.8 7.8 8.4
23



OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

CTpYyKTypHOE nporpaMmmmnpoBaHmne npmcnocobaeHo Ana onmcaHmna AencTBui, a
0ObEKTHO-OPUEHTUPOBAHHOE — ANA ONUCAHUA MOAENEN.

ABCTpaKuma — 3TO CNOCOOBHOCTb A3blKa NPOrpaMmMmnpPoBaHMA oTobparkaTb 0O BEKTDI
BHELLUHero mmpa B popme abCTPaKTHbIX CTPYKTYP B COOTBETCTBUM C peLlaeMomn
3a/a4ein. ABCTpPaKTHbIE CTPYKTYPbI, MPU NMOMOLLM KOTOPbIX peasin3yeTcs 3TOT NPUHLMN
Ha3blBalOTCA Knaccamu. Knacc — aTo CTpyKTypa obbeanHsowaa nepemeHHole (nons),
OMUCbIBAOLLIME COCTOAHME 00BEKTA, M Npoueaypbl U GYHKUUK (MeToAabl),
onucbiBaloLLMe ero noseaeHme. Knaccbl NnpeacTaBnatoT cobor abcTpakTHbIe ONMcaHuA
CTPYKTYP AaHHbIX, HO CaMM AaHHbIE OHU He coaepKaT. [laHHble NoABNAKTCA TOrAa,
Koraa no onMcaHMAM KN1accoB B NaMsATU BblaenaeTca Heobxoanmmoe npocTPaHCTBO U B
HeM CO34alTCA 3K3eMNIAPbI Knacca (06beKTbl).

MHKancynauma — CBOMCTBO A3blKa NPOrpaMmMmnpoBaHmMA, No3Bonatowee 06beguHUTD
AaHHble N AENCTBUA B €4UHbIN 0OBEKT N CKPbITb peannsaumnto obbekTa ot
nonb3oBaTtena. laes MHKancynauum, B YacTHOCTU, peann3oBaHa B MoAyne Npu ero
Pa3aeneHnn Ha Cekummn nHTepdemnca n peanmsauun.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

3HauYUTENIbHO YNPOCTUTb MOHMMaHME CIOXKHbIX 33424 YAAETCA 3a CYET BBEAEHMUA
nepapxmm Knaccos. CBA3b MeX Ay KlacCaMm PasHbIX YPOBHEN AOCTUIaeTca 3a cyeT
HacnepoBaHuA. HacnepoBaHue — 3TO pacliMpeHme CBOMCTB HAaceAHMKa 3a CYET
NPUHATUA BCEX CBOMCTB NpejKa.

nOﬂMMOp¢M3M COCTOUT B BO3IMOXHOCTU Nepeonpenenatb MeToabl K/1aCCa-poanUTENA.

OH 03HayvaeT 0bLWKnn poa AENCTBUIN, KOTOPbIE MOTYT ObITb BbIMO/IHEHbI PA3HbIMU
cneunPryeckMmm NyTAMU B 3aBUCUMOCTM OT TOFO, KaKne 0H6bEeKTbI BbINOJIHAKOT 3TH
Aenctema. HepaspbIBHO € NOAMMOPPU3MOM CBA3AHO NOHATUE AUHAMUYECKOTO
CBA3bIBAHUA, COCTOSILLLEE B BO3MOXHOCTM OT/I0KUTb NOACTAHOBKY PeasibHOro agpeca
HEKOTOPOM NoANporpaMmbl-meToda C 3Tana KoMmnunaunm (paHHee cBA3biBaHWE) A0
MOMEHTA BbINONHEHMA NPorpammbl (Mo3gHee cBA3bIBaHUE).

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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OBbEKTHO-OPUEHTUPOBAHHOE NMPOrPAMMWPOBAHUE

OB6BEKTHbIN CTUb NPOrPaMMMPOBaAHMSA CBSAI3AH C BO3AENCTBMEM Ha 0O6beKTbl (MHaue, ¢
nepeaayen ob6beKkTy coobuleHuin). NpoeKkTnpoBaHue 6asnpyeTca Ha TOM YC/IOBUU, YTO
HWKaKaA NoAcucTema AaHHOro YPOBHS He A0/1KHa 3aBUCETb OT yCTpoMncTBa Ntobom
APYro NoACcUCTEMbI 3TOFO YPOBHA (B3aMMOAENCTBYIOT, HO He 3aBUCAT).

CoobLeHne, NnocaHHOE 0OBEKTY, aKTUBU3UPYET COBOKYMNHOCTb Oonepaumin Hag,
0b6beKTOM — MeTo/,. 3aAaBan CTPYKTYPY obmeHa CoOobLLEHUAMN MexKaY 06beKTaMMU,

npPorpaMmMmnCT Noay4aeT COBOKYIMHOCTb onepau,mﬁ, KOTOPblE U COCTAaBAAKOT NPOrpammy.

OcCHOBHbIe TUMbl oNnepauni Hag obbekTamm

Ha3sBaHue CopeprkaHue

KoHcTpyKTOp Co3paeT v MHMLMANU3npyeT 00BbEKT.

[ecTpyKTop OcBoboXKAaeT 06BEKT, T.e. pa3pyLUaET ero.

Moaudukarop N3meHAEeT coCcToAHME 0O6BbeKTa.

Cenekrtop CunTblBaeT COCTOAHME 0OBbEKTA Bbe3 N3MeHEHUA 3TOro
COCTOAHMUA.

Utepatop OpraHu3yeT AOCTYN KO BCEM YacTaAM 0H6BbEKTA B CTPOro
onpeaesieHHOW Noc/ef0BaTENIbHOCTMU.

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme
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BHYTPEHHOCTb OBbEKTA

OKpYXHOCTbA

MNons
e MNMo3unuyua 15,20
e Pazmep 5
MeTtoabl
e dopma
- Mapkep llepoBsepx
- Mapkep CaswurK : No3nyusa
- Mapkep CasurHa : Pasmep
- Mapkep lepoBHuK3
- Mapkep HepTtutoyry : Pazmep,360
e BbicBeTUTb
- Mapkep YepHbin
- Cebe ®dopma
e CrepeTb
- Mapkep benbin
- Cebe dopma

[n. 4. AnropnTmbl U CTPYKTYPHOE NporpamMmmupoBaHme

MapkKep

MeToabl
e [lepoBBepx
e [lepoBHu3

e YepHbiH

e benbiu

e CasurK : XY
e CaBurHa : Z

* YeptutbAyry : R,@

CoobuweHuns (onepaumn)
06beKTy OKpPY*KHOCTbA:

OKpPYyXHOCTBA . BEICEETUTH

OkxpyXHOCTBA . CTepeTs

27



Knacc:

N

O6beKT \

NEPAPXNA K/TACCOB

/Knacc: AucnnenHbIN
CynepKnacc: ObbeKkT

Mona: ...
MeToapl: ...

OG'bEKT\

MHoroyronbHuMKA

AN

MHoroyronbHuKB

MHoroyronbHunkC

AN

[n. 4. AMTOpUTMbI U CTPYKTYPHOE NpOorpaMmmmnupoBaHmne

Mona:

o

\ macc: MHoroyronbHuK

Cynepknacc: AucnnenHblii 06beKT

Mo3nuua
CTOpOHDI
Yrnbl

MeTtoabl: Popma

BbicBeTUTb
CrepeTb

/Knacc: MpamoyronbHUK
Cynepknacc: MHoOroyrosnibHuk

Mona: /[AAWHHAA CTOPOHA
KopoTKasa ctopoHa

Metoabl: Popma

YBenunyeHue: l[poueHT

~

v
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l'nasa 5. BA3OBbIE 9/IEMEHTbI A3bIKA
NMPOrPAMMWUMPOBAHMUA (Object Pascal, Turbo Delphi)

"  CMHTAKCUC U CEMAHTUKA A3blKa NPOrpaMmmMmupoBaHuUA

= MeToAabl ONUCAHUA CUHTAKCUCA

" WUpeHTUPUKaTOpPBLI

=  KOHCTaHTbI

= Ajpecaumsa B onepatuBHOM NamATU

= [lepemeHHble

= Twunbl

= BbipakeHUA U onepayumu

= CKanAapHble TUNbl AaHHbIX (N1OrMyeckum, uesbie, CUMBOJIbHbIN,
nepeyncasemboi, TMN-AManasoH, Belw,ecTBeHHble)

= Apudmetnyeckue U orm4yeckue onepauum, onepauuu
OTHOLUEHMUA

= [lpunopurter onepauunm

= CTpyKTypa nporpammbl



CUHTAKCNC N CEMAHTUKA

CuHTaKCUC A3blKa NPOrpaMmmMmMpoBaHmnA — 3To Gpopma, a CEMaHTUKa — CMbIC/ €ro
Bblpa*KEeHMM, ONepaTopoB U NPOrPaMMHbIX eaAnHUL,

dopmanbHOe onncaHne CMHTAKCMCA A3blKa CTPOUTCA C UCNOJIb30BaHMEM TEPMUHANOB
N HETEPMMHANOB. KOHCTPYKLMK A3bIKA, AN KOTOPbIX TPEDYOTCA onpeaeneHums,
Ha3bIBAOTCSA HETEPMUHANbHBIMU CUMBONAMU UM NPOCTO HETEPMMUHAZIAMM
(Hanpumep, <onepatop>, <YNCN0>, <YCNOBHbLIN onepaTop> U T. 4.). Yucno
HETEPMMHANOB PABHO YMCAY NPaBua A3blka. COGCTBEHHbIE CMMBO/IbI (CMMBObI
andaBuMTa) U KOHCTPYKLMK A3blKa, ANA KOTOPbIX He TpebyeTca cneunanbHoe onnucaHue,
Ha3bIBAOTCA TEPMMUHANIbHBIMW CUMBOJIAMU UAN TEPMUHANTAMM.

AndaBuT A3bika Delphi Pascal Bkntoyaer:

- NPOMNMCHbIE U CTPOYHbIE NAaTUHCKUE BYKBbI OT @ 10 Z M OT A A0 Z, a TaKXKe 3HaK
noaYepKMBaHUA

- apabckue undpbl ot 0 10 9

-cneumanvHble cumsonbl+ - * [ =, ‘<> []1(){} A @ S # & v npoben
- COCTaBHble CMMBO/IbI = <> .. <= >= (¥ *) (. .) [/

TepMUHaNamu TaKKe ABNAOTCA 3ape3epBMpoBaHHble cioBa (begin end array const
if then else 1 T.4.), B cocTaB KOTOpbIX BXOAAT CTaHAAPTHblEe AMpeKTuBbI (absolute
assembler external far forward near private virtual n ap.).

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA



METOAbl POPMAJ/TIbHOIO ONMNCAHNA CUHTAKCUCA A3bIKA
dopma bakyca-Haypa (BHP):

<umppa> —> 0 | 1 | 2|3 |4 |5|6|7|8]9

<ycnoBHmM omnepaTop> — if <nmormueckoe =Brpaxenme> then
<omepaTop>

| if <normueckoe BrHpaxeHume> then
<omnepaTop>

else <omepaTop>

CMHTaKCMYecKasa Anarpamma (ycnoBHbIM onepaTtop):

: JlorndyeckKoe
if then —onepaTop
BRIPaXeHME

else —onepaTop

[n. 5. bazoBble 31eMeHTbI A3blKa NPOrpaMmmMmmMpPoBaHUA
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NWOEHTU®UKATOPDI

TeKcT nporpammbl cocTouT U3 iekcem. Jlekcembl A3bika Delphi Pascal npeacrtaBneHbl
TaKMMM KaTEropuUAMM KaK crieymnasibHble CUMBO/Ibl, U AEHTUDUKATOPSI,
3ape3epBMPOBAHHbIE C/I0BA, METKU, YNCNOBbIE KOHCTAHTbl M CTPOKOBbIE KOHCTAHTbI.
[1Be coceaHmne neKkcembl AOMKHbI OTAENATbCA APYr OT ApYyra pa3aenTensamm.

NpeHTudukaTop (Mmsa) — 3To CTPOKa CMMBOJIOB, UCNONb3yeMan ANsA NaeHTUPUKaLmnm
HEKOTOPOM CYLLLHOCTM B Nporpamme (nepemeHHoOn, MeTKM, NoAnporpammbl,
napameTpa u 1.4.). UaeHTndmnKaTopbl MOryT 6bITb CTaHAAPTHbIE U MOIb30BATE/IbCKUE.
CTaHaapTHble NAeHTUUKATOPBI CAYXKAT ANA 0603HAYEHUA 3apaHee onpeaeneHHbIX
pa3paboTymMKamm si3biKa TUMOB AaHHbIX, KOHCTAHT, Npoueayp n ap.

[lpaBuia NOCTPOEHMA NAEHTUPUKATOPOB:
- NAEHTUPUKATOPbI MOTYT UMETb MPOU3BOJIbHYIO A/IMHY, HO 3HAYALLMMM BYAYT TONBKO
nepsble 255 cnmBONOB;

- BCerga HauymHaeTca byKBOM, 32 KOTOPOW MOTYT caefoBaTh OyKBbl U LMdpbI (cMmBON
noAYepKMBaAHUA cHUTaETCA byKBOW, Npobenbl 1 cneunasnbHbie CUMBO/IbI
HeaonyCTUMbI);

- AMEHa MEeTOK MOTYT HauMHaTbCA KaK OYKBOM, TaK 1 LUPpPON.

A

6ykBa

CuHTaKcn4yeckasa agnarpamma

— \ 4
KOHCTPYKUUUN <NAEHTUDUKATOP> OyxBa —¥

A

umbopa

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA
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KOHCTAHTDbI

A3bIKM NPOrpamMMUPOBAHNSA UHTEPNPETUPYIOT AaHHbIe KaK KOHCTaHTbl UK
NnepemMeHHbIe.

KoHCTaHTa — aIeMeHT AaHHbIX, 3Ha4YEHME KOTOPOro He U3MEHSAETCA B Npouecce
BbIMO/IHEHUA NPOrPaMMbl.

Jlutepan npeactaBnaeT cobor 3Ha4YeHMe KOHCTaHTbl, 3aNMCaHHOEe HenocpeacTBEHHO B
nporpamme (Hanpumep, B BbipaxKeHnn 2 + 5.1*x ncnonb3oBaHbl ABa nntepana "2" n
"5.1").

MovmeHOBaHHaA KOHCTAaHTA 0OBABASAETCA B UHCTPYKLUUU CEKLUM ONMUCAHUA KOHCTAHT
Const.

A 4

auTepan

nOgeHTNdOMKaTO
Const Y P —>
KOHCTAHTEHI

~ BBHPAXeHHE —

Const
Lnl0 = 2.3026;
LnlOR = 1 / LnlO;
X = MaxInt div SizeOf (Real) ;

[n. 5. ba3zoBble anemeHTbl A3blKa nporpaMmmmnpoBaHUNA



KOHCTAHTDI

3HaYeHUAMM KOHCTAHT B A3bike Delphi Pascal moryT 6biTb:

e Llenble uncna (ot -9 223 372 036 854 775 808 (-2°3) o 9 223 372 036 854 775 807
(2%3-1)).

* BewecTtBeHHble yncna. Moxet ncnonb3oBaTbcs dopmaT ¢ PUKCUPOBAHHOMN TOYKOWN
nnn dopmar ¢ naasatowen Todkon (a =61.2; b =3.14e5; c =-72E-3).

e lllecTHaauaTepuyHble yncna (8 AnanasoHe ot SO000 0000 0000 0000
no SFFFF FFFF FFFF FFFF).

* Jlorndyeckune KoHcTaHTbl (True, False).

* CuMBOAbI. 3anmMcbIBatOTCA B anocTpodax, Kpome TOro A0omnycKaeTcs UCNOo/ib30BaHMe
3anMcu CMMBOA NYTEM YKa3aHUA ero BHYTPEHHEero Koaa, KoTopomy npeaLlecTsyeT
cumBon # (Znakl ='d"; Znak2 ="'¢'; Znak3 = #90).

e CTpOKK cmmBonoB. /ltobasa nocneaoBaTe/IbHOCTb CUMBO/IOB, 3aK/IIOYEHHAA B
anoctpodbl. MOXHO COCTaBUTb U3 KOAOB HYXHbIX CUMBONOB C NPEALECTBYOLWMMMU
KaxKAoMy Koay 3Hakom H.

* KOHCTpYKTOPbl MHOXKecTB. CMMCOK 3/1eMEHTOB MHOXKeCcTBa, 06pam/ieHHbIN
KBaJpaTHbIMM cKobkamu (a =[1,2,4..7,12]; b = [red,blue,green]; c = [True]).

* [lpu3HaK HeonpeaeneHHoro ykasartena - NIL.
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ALPECALLMA

OnepaTtnBHasa NamATb NpeacTaBaseT cobon NnocaeaoBaTeNbHOCTb AYEEK eMKOCTbo 1
6anT (8 6UT). JocTyn K NtoboM AYerKe ocyLecTBASETCA NyTeM YKa3aHUA ee ajpeca.

MS-DOS. NamaTtb pa3buTta Ha cermeHTbl — HeNMpPepPbIBHblIE 06/1aCTU NAMATU Pa3MEPOM
64 K (65536 6ainT). Hauano ntoboro cermeHTa OTCTOUT OT Ha4yasa NpeablayLiero Ha 16
6anT. CmeuieHmne — Homep AYEeNKM NaMATU, OTCYHUTAHHbBIN OTHOCUTE/IbHO TOM SYEUNKMU, C
KOTOPOW HAaYMHAETCA CErMEHT.

JlorMyeckum agpec KOHKPETHOM AYENKUN: CET'MeHT : CMelleHue
busuueckun agpec = cermeHT*10h + cMemenHmue

Hanpumep, adyenka c pmusmndyeckmum agpecom 00012h morKeT UMeTb NOTUYECKUN
agpec 0001h : 0002h nmb6bo 0000h : 0012h.

Windows. MpunoxeHuna Windows numeroT AOCTYN KO BCEN NAaMATU KOMMNblOTEpPA.
Ncnonb3yetca "cTpaHnyHas" mogenb namaTu. Mo agpecom byaem NoHMMATL Lenoe
4yucno pasmepom 32 6uta (4 6amnta). Hanpumep, 1111FFFFh

[n. 5. ba3zoBble anemeHTbl A3blKa nporpaMmmmnpoBaHUNA



NMEPEMEHHbIE

HEPEMEHHOﬁ Ha3bIBaeTCcsA NOMMEHOBaHHaA 06/1acTb B NaMATH KOMMNbKOTEPAa,
BblaenAaeman aNnAa XxpaHeHnA KOHKPETHbIX AdHHbIX, 3Ha4YeHune KOTOpOVI MOXKET
M3IMEHATBLCA B XO4€ BbINMO/IHEHNA NMPOrpamMmmol. nepEN\EHHbIe UHTEPNPETUNPYHOTCA
OA4HO3HA4YHbIM cnocobom — ¢ noOMouwbO ABHOIO YKAa3aHWA €€ Tula B CNeLunasibHOM
pasaene onncaHun. Tun coOoTBETCTBYET KO/INYeCcTBY 6a171T, KOTOpble AO0/1KHbI ObITb
BblAENEHDLI MNoA4 3Ty NnepemeHHYHO B COOTBETCTBUN C TEMU 3HAYEHUAMU, KOTOPbLIE
CMOXET NMPUHNUMATb NepemeHHan.

UoeHTNOMKaTO

var |5 > d ‘,p < T ; —
[IepeMeHHOMN

[z:}

Bo3morKHa UHUUWMNaTN3aUNA NepeMEHHbIX B UX o0b6bABNEHUAX:

A

Var
S : string = 'Start';

TMHM3MpOBaHHaﬂ KOHCTAHTa — nepemeHHaA C 3apaHee onpegeneHHbiMm 3Ha4eHUnem.

Const
A : Real = 5.6;
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TUMbI

Tnnbl C YHUKANbHbIMU MMEHAaMM ONUCbIBAOTCA B CNELMaNbHOW CEKUMKM pa3aena
ONUCaHuM.

e
Type Ll ™R HTHOMKATOP B_. I . R
( ) THnIa
Type

LightType = (red, yellow, green)
vVar
A, B, StreetlLight : LightType;

Y

h

Ecnu 3HavyeHue He CTPYKTYPHOE, TO €CTb HE pacCrnagaeTCA Ha KOMIMNOHEHTbI, TO OHO
Ha3bIBaAE€TCA CKaJIAPOM, a CaM TUN, OI'IMCbIBaPOU.I,VIﬁ TakKne 3Ha4yeHnAa — CKaﬂﬂprlﬁ T™™Mn.

MapameTpbi-aTpnbyTbl NEPEMEHHON: UMA, aZiPeC, 3HAYEHME, TUM, BPEMA KU3HU,
obnacTb BUANMOCTM.
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BbIPAXKEHNA, ONEPALNN

BbiparkeHue 3a4aeT NOPAAOK BbINOJAHEHUA AEMNCTBMIN HaA, dSNeMeHTaMM AaHHbIX U
COCTOMUT U3 ONepaHa0B (KOHCTaHTbI, NepemMeHHble, obpalleHna K GYHKUUAM), 3HAKOB
onepaumm 1 Kpyribix CKOboK. Onepauuu onpeaenaroT AeNCTBUA, KOTOpble Haa0
BbIMOJIHUTb HaA onepaHaamun. Onepauuna — aTpmbyT TMNa.

(X + sin(Y) - 10)*4
X,sin(Y) ,10,4 —onepaHabl, "+","=","*" —onepaunn.
YHapHble onepauum OTHOCATCA K OAHOMY OnepaHay 1 Bceraa 3anucbiBaloTca nepea
HUM (not, @, +, -).

BuHapHble onepawum BbiparkaloT OTHOLIEHUE MeX Ay ABYMSA onepaHaamu m
3anucbiBatoTca mexay Humm (X +Y).

[n. 5. ba3zoBble anemeHTbl A3blKa nporpaMmmmnpoBaHUNA
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NNOTUYECKUIN TUM

3HaYeHNAMN NepeMeHHbIX Iorn4eckux (byneBckmnx) TMNOB MoOryT BbITb IOrMYecKkue
KOHCTaHTbl True, False.

Var
X

Boolean;

Nornyeckme tunol: Boolean (1 6aiT), ByteBool (1 6ainT), WordBool (2 6ainTa),

LongBool (4 6anTa).

Jlornyeckue nepemeHHble MOTyT BbICTYyMaTb onepaHaamMmun B JIOTMYECKUX OoNnepaunax.

OnepaHp | OnepaHg, and or xor not
1 p (KoHbloHKUMA) | (An3bloHKUMA) | (McKkntovatowee UN) | (oTpuuaHme)
False False False False False -
True False False True True -
False True False True True -
True True True True False -
True - - - - False
False - - - - True

[n. 5. bazoBble 31eMeHTbI A3blKa NPOrpaMmmMmmMpPoBaHUA
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LETOYNCNEHHBIE TUMbI

Ha3BaHue NnvHa, 6ant [nana3oH 3Ha4YeHun
Byte 1 0..255

Shortint 1 -128 .. +127
Word 2 0..65535

Smallint 2 -32768 .. +32767

Cardinal (LongWord) 4 0..4 294967 295
Integer (Longint) 4 -2 147 483 648 .. +2 147 483 647

Int64 8 1263 42631

K onepaHaam LENbIX TUMNOB MOTYT ObITb NPMMEHEHDI apndmeTnyeckme onepaumn.

Pe3ynbTat onepauunin cnoxkenums "+", Bbluntanmsa "-", ymHoxKeHua "*",
LenoYncieHHoro geneHuna div, BO3BpaLLEHMA OCTATKA OT LLe/IOYUCNEHHOTO Ae/eHUA
mod aByx nepemeHHbIX X U Y oTHOCUTCA K Lenomy Tmny Integer (nmbo Kk Int64, ecnm X
nnn 'Y umeet tmn Int64). PesynbTtat onepaummn geneHunsa /" oTHocutca K Hanbonee
MOLLLHOMY BellecTBeHHoMmy TMny Extended.

Var X : Byte; Y : ShortInt;
Z =X+ Y;

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA
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LETOYNCNEHHBIE TUMbI

Apudmetnyeckune onepauymm casura Kshl N n K shr N onepupytot ¢ 4BOUYHbIM
(butoBbIM) NpeacTaBneHUem uenbix Yyncen. OHM BOCCTaHABAMBAIOT B KayecTBe
pe3ynbTaTa 3HaYeHMe, NoNy4YeHHOe nyTem casura Ha N no3uuuimn BAEBO UM BNPaABO
yncna K, npeacraBneHHoOro B A4BoOMYHOM BuAe. Tun pesynbraTta — Integer.

2shl7=256; (2),,=(10), (100000000), = (256),,.
161 shr 2 = 40; (161),,=(10100001),; (101000), = (40),,.

ﬂpM UCNos1b30BaHUUN N0rn4yec- OnepaHp, 1 OnepaHpg, 2 and or Xor not

KMX onepauni npumeHuTe N b-

HO K LE/NIbIM YNCNaM OCYyLLLeCT- 0 0

BNAETCA NobuTtHoe (nopaspaa-

HOe) cpaBHeHMe onepaHaos.

Tvn pe3ynbraTta — HAUMEHbLLUMN
Lebli, BKAOYAOLWMNA TUNbI

| OO | O

=)

olr|r|oO
1

0
1
1

onepaHaoB. 1BonYHble UNPpPbI - - - - 0

olr|r|oO]|r

pe3ynbTaTa obpasyoTca no i i i i 1

cneayowmm npaBuiam:
12 or 22 =30; (12),,=(01100),; (22),,=(10110),; (11110), =(30)y,.

X:Byte=5; (X),=00000101; X :=notX =(11111010), = (250),,.
X : Shortint=5; (X),= 00000101; X :=notX = (11111010), = (-6),,.

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA
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CUMBOJIbHbIE TUTbI

3HaYEeHMAMM NEPEMEHHbIX CUMBOJIbHOTO TUNA AABAAETCA MHOXKECTBO BCEX CUMBO/10B
KomnbloTepa. Kaxkaomy cMMBOAY NpUNUCbIBaeTcs Lenoe Yyncno (Koa).

B ocHOBe KoaupoBKK nexXunt 7-6utHbin Kog ASCII (American Standard Code of
Information Interchange). Cumsonbl ¢ Kogamun 128..255 otBoaaTca nog,
HaUWOHaNbHbIM andasuT — 1-6amToBble Koamnposkn CP866 (DOS), KOI8-R, ANSI
CP1251 (Win)). Unicode — 2 6anTa.

Var
X : Char;
x — 'Q';
X := #244; {CP1251}

CumsonbHble Tunbl — Char, ANSIChar (1 6ainT); WideChar (2 6aitTa).
[MpMmeHnMbl BCTPOEHHbIE GYHKLUN:
CHR(X) — npeobpasyeT BblparkeHue X : Byte B cumBO/ 1 BO3BpaALLLAET 3TOT CMMBOJI;

UPCASE(X) — Bo3BpallaeT NponucHyto 6yKBy, ecam X — cTpoyHas naTMHcKasa bykea, B

NPOTUBHOM c/yyae (Hanpumep, ecnmn X — pycckas byksa) Bo3spallaet cam cumson X.

[n. 5. bazoBble 31eMeHTbI A3blKa NPOrpaMmmMmmMpPoBaHUA
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NEPEYUCNAEMBbIN TU

Mepeyncnaemolii TUN 3a43ETCA NEPEeUYNUC/IEHUEM TeX 3HAUYEHUN, KOTOPbIE OH MOXKET
NoayyaTb. 3HAYEHUA NEePEUYNCNAEMOro TUMNA AO0NXKHbI UMETb CUHTAKCHKC
NAEHTUDUKATOPOB. Bo BHYTPEHHEM NpeAcTaBNEHUM 3HAYEHUA NepedYncnaemoro Tmna
KOANPYHOTCA LLeNIbIMU YUCNAMU, HAYMHAA OT HyAA.

Type

Colors = (red, white, blue);
Var

Colorl, Color2 : Colors;
Var

Color3 : (red, white, blue)

N

Color3 := red;
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TNMN-AUANA30H

Tun-guanasoH — 3To NogMHOXKecTBO 6a30BOro TMnNa, B KAYeCTBE KOTOPOro MOXKeT
BbICTYNaTb OO0 Uesnbl, NOTUYECKUN, CUMBOJIbHBIN UM NepedYncnaemolt Tmun. Tun-
AMana3oH 3a4aeTca rpaHnuLaMmM CBOUX 3HAYeHUM BHYTpU 6a3oBoro tmna.

Type
Digitl = '1'..'9';, {6asoBrM THUI — CHMBOJILHBIN}
Digit2 = 1..9; {6asoBmm THUN - LEJBN}

Var
LatCht : 'A'..'Z'; {6aB0BmM THUI - CHMBOJILHEI}

CTaHaapTHble PYHKUUM:
HIGH(X) — Bo3BpallaeT MakCMMasibHOE 3Ha4YeHUe TUNa-amnanasoHa.

LOW(X) — Bo3BpalLaeT MMHMMA/IbHOE 3HAYeHne TMNa-amnanasoHa.

[n. 5. ba3zoBble anemeHTbl A3blKa nporpaMmmmnpoBaHnA
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MOPAOKROBbLIE TUMNbI

PaCCMOTDEHHbIe CKanAapHbIE TUMDbI (LI,EJ'IbIe, CMMBOJIbHbIE, OTN4eCcKue,
I'IEpE‘-IVICIIFIGMbIVI, TVII'I-,EI,I/IaI'Ia3OH) OTHOCATCA K KNACCy NOpPAAKOBbIX TUNOB. Bce
3HAa4YE€HUNA NOPAOAKOBOIO TUMNA MOXHO yNnopaaoydnTb, C KaxXabimM U3 HUX MOXKHO
COMNoCTaBuUTb Uenoe Yncno — NopPAAKOBbIN HOMEP 3HAYEHMS.

K ntobomy 13 nopsaKkoBbixX TUMOB NpumeHnma ¢yHKuma ORD(X), KoTopaa Bo3BpalwlaeT
NOPAAKOBbIN HOMeEP 3HayeHus X.

Llenbie Tunbl: ORD(X) = X (Kpome Int64).

Jlornyeckumn tmn Boolean: ORD(False) = 0, ORD(True) = 1.

CumonbHble Tinbl: ORD(X) = Koa cumsona X.

Nepeuncnaembint Tun: ORD(X) = uenoe yncno 0..65535 B cOOTBETCTBMU C NOSIOKEHNEM
X B CNUCKe.

Tun-ananasoH: ORD(X) onpeaensetcs ceonctBamu 6a3oBoro Tmna.

CTaHAapTHbIE PYHKUMUMK:
PRED(X) — Bo3BpalLaeT npeablayliee 3HayeHUe NnopsaKoBOro Tuna;
ORD(PRED(X)) = ORD(X) - 1.
SUCC(X) — Bo3BpallaeT cneayollee 3Ha4eHMe NopAaAKOBOro TMna;
ORD(SUCC(X)) = ORD(X) + 1;

Var C,D : Char;

begin C := '"£f'; D := PRED(C); end.

[n. 5. ba3oBble aieMeHTbI A3blKa NPOrpaMmmMmmMpPoBaHUA
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BELWECTBEHHbIE TUMbI

O6paboTKa BEWECTBEHHOIO YACNA BbINOHAETCA C HEKOTOPOM KOHEYHOWM TOYHOCTbIO,
3aBuCALLEN OT ero BHyTpeHHero ¢opmarta (Tuna).

HassaHue | AnunHa, 6anT | Koanyectso 3Havawwmx unop [Inana3oH 3Ha4YeHumn
Real 8 15...16 +5.0-10324 ., +1.7-10308

Real48 6 11..12 +2.9:1039... £1.7-1038
Single 4 7...8 +1.5-10% ... £3.4-1038
Double 8 15...16 +5.0-10324 ... £1.7-10308

Extended 10 19...20 +3.6-:104932 |, £1.1-1043%2
Comp 8 19...20 —263 ... 282

Currency g 19..20 —922 337 203 685 477.5808 ...

922 337 203 685 477.5807
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MPEACTABEHWE BELLLECTBEHHbBIX YACE/1 B MTAMATU

CTPYKTypa BELLECTBEHHbIX YNCE/T B MAMATU KOMMbIOTEPA COOTBETCTBYET
npeacTaB/ieHUto B GopmaTe € NaaBatowen TOYKOW:

S e

sHakK (1 6ur) nopsinok (d 6mT) MaHTHCcca (r 6ur)

m

1+d+r=8N, rae N—yucno 6anT, oTBOAMMBIX NOA, NEPEMEHHYIO AAHHOTO TUMA

(Single —d = 8 6uT, r = 23 6uTa; Extended —d = 15 6uT; r = 64 6uTa).

s=0, ecnn 3HaKumncna '+;s=1, ecnn 3HaK -
e —33/1aeT UCTUHHbIN NOPAAOK Yncnat=-e — (20I 1-1);
m — 3agaeT maHTtuccy (gpobHyto yactb) m; =m-27(0<m,; < 1).

3anmMcaHHOE YNCNO MOKET ObITb onpegeneHo no cl)oplv\yne:

(-1)*(1+m,)-2' < HopmanusoBaHHaA 3anuUcb

Npumep: (-0.15625),, kak Tmn Single =N =2 6anta (s=1,d =8, r = 23).
(-0.15625),, = (-0.00101), = (-1.01),-23, T.e. t = (-3),5, M, = (0.01), => s=1,
e=-3+(27-1) = (124),, = (0111 1100),, m = m,-223 = (10 0000 0000 0000 0000 0000),

o[ [l pEEEERRPpeEERpEEs] -

24|23 15

[n. 5. bazoBble 31eMeHTbI A3blKa NPOrpaMmmMmmMpPoBaHUA
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BELWECTBEHHbIE TUMbI

BelwecTBeHHbIe TUMbI BBEAEHbI B pacyeTe Ha apubmeTUYecKmii conpoLeccop —
YCTPOMCTBO, KOTOPOE NOAKAYaeTCA HENOCPEACTBEHHO K LEHTPAa/IbHOMY NMPOoLEeCccopy
(nnn nHterpmnposaHo B LIM) n npeaHasHavyeHO A5 BbINOAHEHWA onepaumii Haa,
ynucnamm B GopmaTe C NaaBaroWEN TOYKON U AIMHHBIMU LEeNbIMU YUCAMN.
Conpoueccop Bceraa obpabatbiBaeT yncna B popmate Tuna Extended (octanbHbie
BELLLECTBEHHbIE TUMbl NOAYYAOTCHA YCEYEHMEM PE3YNbTATOB A0 HYXHbIX Pa3mMepoB).

Var
El,E2 : Extended; E3 : Double; Result : Single;
Result := E1*E2/E3;
Tun Currency ncnonb3yeTtca ANAa npeacTaBieHusa AeHeXHbIX eauHul,. B namatn oH
XPaHUTCA KaK macwtabmupoBaHHoe B 10 000 pa3 8-6anTtoBoe Lenoe (MMHUMU3NPYIOTCA
OWNOKM oKkpyrneHua). CoBMecTUm € ApYrmMMmn BeLeCTBEHHbIMU TUNAMMW.

3HayeHunsa Tuna Comp — BewWwecTBeHHble NpeacTaBaeHna "bonbwnx" uenbix yncen.
OcTtaBneH ans o6paTHOM COBMECTUMOCTU C PaHHUMM BEPCUAMM A3bIKA.

Bo3moXHble cUTyaumu, Korga pesynstaTt apudmeTnyeckmnx onepaumm He
YI0BNETBOPSIET OrPaHUYEHUAM Ha AMana3oH (nnm popmy) npeactaBaseMbiX YUCEN:

— nepenonHeHune (Var X,Y¥:SmallInt;...X:=20000; Y:=15000; X:=X+Y;)

— "McyesHoBeHMe nopagKka'.

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA
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ONEPALUNN OTHOLLEHNA

Onepaunn OTHOLWEHMA BbINOAHAKT CPaBHEHUE ABYX COBMECTUMbIX OMepaHa0B u
onpeaenAtT, UCTUHHO 3HAYeHMe BbliparkeHUAa Uau noxHo. OnpeaeneHbl ANA
CKaNApPHbIX TUNOB, CTPOK, MHOXecTB U Ap. Pe3ynbtat — True uau False.

OnepauuAa Ha3ssaHue BbiparkeHue Pe3ynbtar
= PaBHO A=B True, ecnn A paBHO B
<> He paBHO A<>B True, ecnn A He paBHO B
> BonbLue A>B True, ecnu A 6onblue B
< MeHbLe A<B True, ecnn A meHblle B
>= bonblwe nnm pasHo A>=B True, ecnn A 6onblue naun pasHo B
<= MeHbLe nnun pasHo A<=B True, echn A meHblLle naun pasHo B
in [MpHaANEXHOCTb Ain M True, ecnn A NnpuHagNEXuUT
MHOXecTtey M
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NPUOPUTET OMEPALLUI

Onepaumnmn Mpuoputer

@, not 1 (BblCLINIA)
* [, div, mod, and, shr, shl 2
+, -, Of, Xor 3

>, <, <>, 5, <5,>5,10n 4 (HU3LWKiA)

MpaBuna gna onpeaeneHnsa cTaplMHCTBA onepauui:

° onepaH, HaXoAALWMNNCA MeXAY ABYMA onepaumnamm C Pas3INyHbIMU NPUOPUTETAMM,
CBA3bIBAETCA C onepaumnen, umetowemn 6onee BbICOKUM NPUOPUTET;

¢ onepaHa, HaXO,EI,FILLI,Mf;ICFI mexay Asyma onepaumnammn ¢ paBHbiMU MPUOPUTETAMMU,
CBA3bIBAETCA C onepau,mef/i, KOTOPaA HaxoAunTCA C/1€Ba,

° BblpaXKeHWe, 3aKNOUYEHHOM B CKOOKM, Nnepes, BbINOJIHEHUEM BbIYMCAAETCA, KaK
OTAENbHbIN ONepaHA.

Pe3synbtaTt onepaunn @ — agpec onepaHaa.
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CTPYKTYPA NMPOTPAMMBI

Program Example;
{SAPPTYPE CONSOLE} {mupexTMBa KOHCOJIBHOI'O IIPUIIOKEHNS }

Uses SysUtils; //nopknoueHne Mompyisent (6mubamorTex)
Label
1,ml,Stop;
Const
MaxN: Word = 100;
Kod = $20; ({llecTHaguaTepmuyHasi KOHCTAaHTAa}
Type
Matrix = array [1l..Kod] of Real;
Var

A,B : Integer; C : Integer = 5;
Result : Matrix;
Procedure <mummsi>;
begin <Teno npouexnyps> end;
Function <ums> : <TH>;
begin <Teno ¢yHKUIMM> end;
BEGIN
<omnepaTopsr>;
END.
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CTPYKTYPA NMPOTPAMMBI

[Mporpamma coOCTOUT M3 3aro/I0BKa, pa3aena onnucaHuim n pasaena onepaTtopos. B
CTPOKE MOXKET bbITb HECKONbKO onepaTopoB (06baBnenuin). Paspenntens — cumson ';".

JTitobon nogpasgen pasaena onMcaHUmM MOXKET OTCYTCTBOBATb, EC/IN B HEM HET
HeobxoanmocTtu. Mogpasgensl Label, Type, Const, Var moryTt cnegosatb Apyr 3a
Apyrom B Ntobom nopagKe u BCTpeyaTbCA B pa3aene onnMcaHU CKONbKO YrogHO pas.
Mpn 3TOM 06A3aTeNbHO cobAtOAEHME NPaBUAA: BCE, YTO B NPOrpamMme UCnoab3yeTcs,
O0/I)KHO ObITb Nepea 3TMM OMUCaHO.

KommeHTapum — 3TO NPOU3BOJ/IbHbIN MOACHAIOLWMK TEKCT B NI0OOM MecTe Nporpammel,
3aKNOYEHHbIN B pUrypHble ckobkn { }, nan mexay ABOMHbIMM cumBOnamm (* %),
WAN nocne cumsona //.

ANpeKTUBbI KOMMNUAATOPA UCNO/b3YHOTCA NPOrPaMMUCTOM A8 YNpaBAeHUA
peXMMaMm KOMIUAALMK (BKAOYATb UKW BbIKAKOYATb KOHTPOb OWMOOK, U3MEHATb
pacnpegeneHue namatm u 1.4.). OHM 3aKkNto4atoTCA B PUTYPHbIE CKOOKM N MMEIOT
OTINYUTENbHBIN NPU3HAK S. MpU MCNONb30BaHUN ANPEKTMUB-MEPEKIoYaTeNEN
yKa3bIiBaeTcA OyKBa-K/A0Y € nocieayowmm 3Hakom "+" (BKAounTb pexxkum) nam "-"
(BbIKMOUMTL). Hanpumep, {SR-} — OTKAHOUNTL NPOBEPKY MNPUHAANEIKHOCTM 334aHHOMY
Anana3oHy. AnpeKkTuBbl-napamMeTpPbl YCTaHaB/IMBAIOT PEXUMbI U MapaMeTpbl
komnunaumn. Hanpumep, {SAPPTYPE CONSOLE} — anpeKkTnBa KOHCONbHOIO
NPUAOXKEHUA.

[n. 5. bazoBble anemeHTbl A3blKa NPOrPaMMmUpPOBaAHUA



nasa 6. YIIPABJIAIOWHUE CTPYKTYPbI

Onepatop npucsanBaHuA

MpocToi n coctaBHOM onepaTopbl

YCNnoBHbIW onepartop

OnepaTtop MHOXeCcTBEHHOTrO Bbibopa

OnepaTtop yukAaa c npeaycnoBuem

Onepartop UuKAaa ¢ NOCTYC/I0BUEM

Onepartop UMKNa c NapameTpom

Onepatop 1 npoueaypbl 6e3ycnoBHOro nepexoaa



ONEPATOP NPUCBANBAHWNA

OnepaTopom Ha3blBAETCA KOHCTPYKLMA A3bIKa NPOrpaMMUPOBaHUS, CAyKallasa ans
334aHUA KaKoro-1Mbo AenCcTBMS MK NOCAeN0BaTeIbHOCTU AENCTBUIMA Ha, AaHHbIMM B
nporpamme. COBOKYMHOCTb ONepaTopoB NPorpamMmmbl peasin3yeT 3a/10KeHHbIN B Hel
a/IfOPUTM.

MpoLecc «3acblIKM» 3HaYEHUA B MepeMeHHYI0 Ha3blBaeTca npucBamBaHmMem (nepsoe
npucBanBaHWe HasbiBaeTcA MHULMaAK3auMein). NprcBamMBaHMe OCYLLLECTBASETCS C
MOMOLLbIO CNeumasbHON KOHCTPYKLMK — onepaTtopa NPpUCBanBaHmA:

npeHTHuOMKaTOP
—> . BRIpaxeHue —
[IepeMeHHON

Var W,H : Integer;

Begin
W := 23;
H :=17;
W :=W*H
End.

[n. 6. Ynpasnatowme CTPYKTYpbl



MPOCTOM M COCTABHOW OMNEPATOPbDI

OnepaTtop B Nnporpamme — 3To eANHOE HeAeNMMOE NpeasioxKeHne, BbINoAHAOWEee
Kakoe-nnbo pgencreue. NpocTtour onepaTop He coaepXuT B cebe apyrnx onepatopos
(onepaTop npucBamBaHmsa, onepatop 6e3ycnoBHOro nepexoaa,...).

[1Ba nocnegoBaTeNbHbIX ONepaTopa A0/KHbI Pa3aenAaTbca TOYKON € 3anaTon (MmeeT
CMbIC/1 KOHLL@ onepaTopa):

a :=11; b :=a * a; Write(a,b);

CoctaBHOM onepaTop — 3TO NOC/IeA0BATE/IbHOCTb ONEPaTOPOB, PACCMaTPUBAEMbIX KakK
eanHbin. OpopmnaeTca c MOMOLLbIO 3ape3epBUPOBaHHbIX €10B begin n end
(onepaTtopHble CKOOKM).

begin
a := 11;
b :=a * a;
Write(a,b)
end;
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YC/TOBHbI ONEPATOP

YC/I0BHbIA ONepaTop UCNOb3yeTca ANA NPOorpaMMUPOBaHMA BETBAEHUN, T.€.
CUTYaUWUI, Korga BO3HUKaeT HeobXxoaMMOCTb NPU onpeaeneHHbIX YCA0BUAX
BbIMO/IHATL Pa3/IMYHble AENCTBUA. YCNOBHbIN ONepaTop MMeeT CTPYKTYpY:

: JIOTMYEeCKoe
if then —onepaTop
BHpaXxeHne

onepaTop

B KaH(,D,OVI BETBN O0OMNYCKAETCA 3aNNCb TOJ/IbKO OAHOIO ONnepartopad.

if K > 5 then
begin

[n. 6. Ynpasnatowme CTPYKTYpbl
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B/IOKEHHbIE YC/IOBHbIE OMNEPATOPBDI

AnbTepHaTmBa else cuntaetcs NnpuHagsexkallen bamxKanwemy ycaoBHOMY onepaTopy
if, He umetowemy csoen BeTBM else.

if <ycmnoBme 1> then
if <ycnoBme 2> then
<omnepaTop A>
else
<onepaTop B>;

if <ycmnoBme 1> then
begin
if <ycrnoBme 2> then
<omepaTop A>
end
else
<onepaTop B>;

[n. 6. Ynpasnatowme CTPYKTYpbl



OMNEPATOP MHOMXECTBEHHOIO BbIBOPA

OnepaTop BbibOpPa NCNONb3YETCA ANA Pean3aLmm HECKONbKUX aNbTEPHATUBHbIX

BAapUaHTOB AENCTBUI, KaXKAbl U3 KOTOPbIX COOTBETCTBYET CBOMM 3HAaYEHUAM

HEKOTOPOro napameTpa.

A 4

[

KOoHcTaHTa/
orneparTop
nMarasoH

ad

" J
lse

orepaTopsl

4

kr

3HayeHune <Bblpa*XeHnA>, a TaKxe <I-(OHCTaHTa/,£I,I/IaI'Ia3OH> AO0/1KHbl OTHOCUTBCA K

OoAHOMY N3 NMNOPAAKOBbLIX TUMOB.

B 3aBMCUMMOCTM OT 3HaUYEHMSA <BblpaxKeHNA> BblIbUpaeTcsa TOT onepaTop, KOTOPOMY
npeaLecTByeT KOHCTaHTa Bbi6opa, paBHasA BbIYMC/IEHHOMY 3HAYEHMUIO (aNbTEePHATUBA

— onepaTtopsbl nocne else).

3HAYeHNA KOHCTAHT AOIXKHbI 6bITb YHUKANbHbIMU B KaXKJO0M Ha6ope, T.€. OHN MOTYT

NOABUTBLCA TO/IbKO B OAHOM BapUaHTE.
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OMNEPATOP MHOMXECTBEHHOIO BbIBOPA

case I of {I : Word}
1 : X =X +1;
2,3 : X =X +2;
4..9 : Dbegin
Write (X) ;
X =X+ 3 {m.6. ";"}
end {Mm.6. ";"}
else
X =X * X;
Writeln (X) {m.6. ";"}
end;

[n. 6. Ynpasnawouwme CTPYKTypbl



OMEPATOP LIMKJ/IA "NMOKA" (C NPEAYC/IOBUEM)

: YCJIOBHOE
while onepaTop—
BEIpaxXxeHne

<OnepaTop> (Teno uukna), croawmm nocne cnyxebHoro cnosa do, byaer
BbIMOJIHATLCA LMKAMYECKU A0 TeX NOP, NOKa BbINOJIHAETCA IOTMYEeCcKoe YC/I0BUE, T.e.
MOKa 3Ha4YeHMe <YC/I0BHOIO BbIPaXKeHMs> paBHoO True.

Y106b! UMKA MMEN WaHC Koraa-nmbo 3aBepLlnTbCs, COAEPHKMMOE ero Tesa A0NKHO

B/INATb Ha YCNI0BUE LMKAA. YCNOBUE A0MKHO COCTOATb M3 KOPPEKTHbIX BbIPAXKEHUN U
3HaYeHWI, onpeaeneHHbIX eLle A0 NepPBOro BbINONHEHUS Tena LUKAA.

Var F,N : Int64;
Begin
F :=1; N :=1;
while N <= 10 do
begin
F :=F * N;
end;
Writeln (F)
End.

[n. 6. Ynpasnatowme CTPYKTYpbl

{BRIUMCNieHMne 10!}

Inc (N) {N := N + 1}



OMEPATOP LUMKNIA "A00" (C NOCTYC/TOBUEM)

A . VCJIOBHOE
repea 7> orepaTop » until —
) BHpaXeHue

OnepaTtopbl mexay cnoBamu repeat 1 until o6pasyoT Teno umkna.

Ecnun <ycnoBHoOe BblpaykeHne> MmeeT 3HayeHue True, To UMK 3aBepLuaeTcs.

Liwkn "Moka" — "lNMoKa ycnoBme NCTUHHO, BbIMONHATbL onepaTopbl Tena'.

Lukn "Oo" — "BbInONHATb TENO LMKAQ A0 TEX NOP, NOKA HE CTAHET UCTUHHbIM
ycnosue';

[n. 6. Ynpasnatowme CTPYKTYpbl



OMEPATOP UMKNA C MAPAMETPOM (UMKJT MO CHETYHUNKY)

Ncnonb3yeTtca ana opraHusaumm "ctpornx' LMKAOB, KOTOpble A0NXHbI ObITb

npoaesiaHbl 3a4aHHOE YNCNIO pPas.

for |L/RaPaMeTp ( )
LMKJIa

A 4

Brpaxenme 1l to ‘, | BRIpaxeHne 2

(o)

Y

onepaTop

<MapameTp umMKNa> — nepemeHHasa NopaAaAKOBOro TUMNa, K STOMY *Ke TUNY AO0JIKHbI
OTHOCUTbCA 3HAYEHMUA <BbIPAXKEHUA 1> 1 <BblpaXKeHua 2>,

3HavyeHMe <napameTpa LUKNa> MeHAeTcA B Bo3pacTatouwem (npu Mcnosib3oBaHUm
3ape3epBMpoBaHHOro ciosa to) uam ybbisatouwem (downto) nopsake oT 3HaYEHUS
<BblparkeHuna 1> 10 3HaYEeHMA <BblParKeHMA 2> C NOCTOAHHbIM LLIArom, PaBHbIM
NHTEPBANY MeXay ABYMA BANKANLWIMMKM 3HAYEHUAMM B TUME, K KOTOPOMY OTHOCMKTCA
<napameTp uukna> (Ana LenoYncineHHbIX TMNoB — 3To 1, A8 CUMBOJIBHOTO — OT
OZlHOro CUMBO/A K APYyromy nNpu yBennyeHnn koga Ha 1, n 1.4a.).

Linknbl for AonyckatoT BAOKEHHOCTb, EC/IM HUKAKOW U3 BJIOXKEHHbIW LIMKIOB HE
NCNONb3YET U HE MOAUPULIMPYET NEPEMEHHbIE — NAaPaMETPbI BHELUHUX LUKNOB.

[n. 6. Ynpasnatowme CTPYKTYpbl
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OMEPATOP LMKNA C MAPAMETPOM (LMK NO CHETHUKY)

Var

W QH

=1

Begin
for
for
for
for

End.

Integer;

Char;

Boolean;
(E1,E2 ,E3,E4) ;

I := -10 to 10 do Write(I);
C := 'a' to '"z' do Write(C);
B := False to True do Write(B)
E := E1 to E4 do
begi {cocTraBHOM omepaTop}
I := ORD(E);
Write (I)
end

[n. 6. Ynpasnawouwme CTPYKTypbl
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OTEPATOP BE3YCJ/IOBHOI'O MEPEXOAA

Onepartop 6e3ycnoBHOro nepexoga nepegaeT ynpaB/ieHMe BbINOJIHEHUEM B
YKa3aHHOE C NOMOLLbIO METKM MECTO Nporpammsbl (sBasetcs "AnMwHUM" ¢ TOUKM

3PeHNA TEOPUN CTPYKTYPHOIO HpOFpaMMMpOBaHMﬂ).

[\

CuHTaKcnyeckune Anarpammesl

F

<06bABIEHMNA METOK> U ,( Label ) !
<onepatopa 6e3ycnoBHOro

nepexoaa>

I ng
goto MeTKa |[—

Y

meJjyoe

6esn BHakKa

noeHTHUOMKATOP [

MeTKa MOXKEeT CTOSITb B Nporpamme B tobom mecTe
MeXKIy onepaTtopamm u OTAENSEeTCA OT BTOPOro

onepartopa ABoeTounem .

O6nactb AeNCTBMUA ONepaTopoB 6e3ycnoBHOro
nepexoaa CTPOro /I0Ka/In30BaHa. 3anpeLleHbl
nepexoabl MO onepaTopy goto mexkay npoueaypamu,
a TaKk¥e meXay OCHOBHbIM 6/JTOKOM M nNpoueaypon.

[n. 6. Ynpasnatowme CTPYKTYpbl

Label L1, L2;

Begin
.goto Ll;
.Ll goto L2;
.L2 End.
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MPOLUEAYPbLI BESYC/IOBHOIO NEPEXOAOA

Mpoueaypso! Exit n Halt cneunanbHo NpeaHasHaveHbl AN1A BbIXoAa U3 NPOrpaMMHbIX
6nokoB (npoueayp, GyHKLUMIM, OCHOBHOIO NPOrpammHoOro 6,10Ka).

Halt (<kop, 3aBeplueHmsa>) ocylecTBnAeT BbIXo4 U3 NPOrpamMmmbl, BO3BpaLlas
onepaunoOHHOW CUCTEME 3a4aHHbIN KO, 3aBepPLUEHMS.

Exit ocyuiecTBnaeT 6e3ycnoBHbIN BbIXOA, U3 nognporpammsl. Ecam npoueanypa
MCNO/1Ib30BaHa B OCHOBHOM 6/10Ke, TO OHa BbINOJIHAETCA aHanormyHo Halt.

Mpoueaypbl HECTPYKTYPHOM Nepeaayn ynpaBaeHus npu paboTte ¢ UMKANYECKMMHU
CTPYKTYpamu:

Break — peanun3syert Bbixog, 3 unkaa ntoboro Tmna;

Continue — ocyulecTBaseT Nepexoq Ha CNeAyoLLyo UTePaLUIO LUKAA, UTHOPUPYA
OCTaBLUIMECA A0 KOHLA Tena UMKIa onepaTopsbl.

[n. 6. Ynpasnatowme CTPYKTYpbl
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fnasa 7. CTPYKTYPUPOBAHHDbIE TUMbI AAHHbIX

=  OpraHu3auua TMNOB AAHHbIX
= Maccusbl

3anucu, onepaTtop npucoeanHeHUA

MHoKecTBa, onepaunmn Haa MHOXeCcTBamMu

CTpOKM, cTaHZApTHbIE npoueAaypbl U PYHKUUN,
paboTalowme co CTPOKaMMm

CoBMeCcTMMOCTb TUMNOB
= flBHOe n HeABHOe npeobpasoBaHue TMNOB



TNMbl AAHHbBIX A3bIKA DELPHI PASCAL

TUMNbl ——  CkanapHble —7— [lopagKkoBble —— Lenble
— BeuwecTBeHHble —  Jlornyeckue
CTpyktypupo-  — Maccusbl —  CumBOANbHbIE
BaHHble
— 3anucu
— YKa3zatenu nepequcnﬂ-
emMbii
| CTPOKM —  MHoXKecTBa
— Twun-puana3oH
— [poueaypHble —] dainbl
— variant Knaccbl,
—  MeTaKnacchl,
nHTepdenchbl

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



MACCHUBbI

Maccus — ynopagovyeHHaA COBOKYNHOCTb OAHOTUNMHBIX AadHHbIX.

T T
array [ 5+ - ] of —
MHIOEeKCa BJIeMeHTa
‘II'

<TUN MHAEKCA> — Nt0OOMN NOPAAKOBbIN TUM, Pa3Mep KOTOPOro He npeBblwaeT 2 [6anT.

Type
Vector = array [1l..3] of Real;
{Tun mMHgexca — THUI-OMAaIlas30H}
vVar
R,V : Vector;

Var
R,V : array [1l..3] of Real;
T : array [1l..5] of Byte = (0,1,2,3,4);

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



MACCWBbI

<TUN 3fiemeHTa> maccmsa — ntobon gonyctumobit B Delphi Pascal Tun kpome danna (8
TOM YucC/e U APYron maccus).

MHoromepHble MacCcuBbl:
Type
Matrix = array [0..5] of array [-2..2] of
array [Char] of Real;

Type
Matrix = array [0..5,-2..2,Char] of Real;

JocTyn K 3/iIemeHTam MaccuBa:

Var

m : Matrix;

N : Byte;
Begin

m[l,0,'d'] := 5.2;

N := 2;

m[N-1]1[0]['n'] := 6.3;
End.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



MACCWBbI

[lpcBanBaHME MACCUBOB:

var

a,b : array [1..5] of Real;
Begin

a := b;
End.

Mpn 601bWIOM YMCNE INEMEHTOB MAacCMBa BO3MOXHO OrpaHUYeHMe, CBA3AaHHOE C
MaKCUMaNbHbIM 06 bEMOM NAaMATU, KOTOPbLIA OTBOAUTCA NoA robanbHyo
nepemeHHyto — 2 [6aunT.

var
Mas3D = array [1..1000,1..1000,1..1000] of Integer;
{4 000 000 000 6amr}

Mpn KOMNUAALMN B pexkume, 3agaBaemom Katouom {SR+}, byaet nposepaTtbea
NPUHAANEKHOCTb 3HAYEHUA NHAEKCA 0OBABNEHHOMY AMANA30HY, U B CayYae
HapyLweHna rpaHunL, byaeT BblaaHO coobuieHne 06 owmnbKe.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



ONHAMWYECKUE MACCHUBbI

Var
a : array of Real;
N,i : Byte;

Begin
N :=5; {a > 0}
SetLength(a,N) ; {a > (0,0,0,0,0)}
for i := 0 to N-1 do
af[i] := i*2; {a > (0,2,4,6,8)}
SetLength(a,N-2) ; {a > (0,2,4)}
SetLength (a,N+1) ; {a > (0,2,4,0,0,0)}
End.

[MepemeHHan TMNa AMHaMUYECKOro MaccmBa — 3TO YKasaTe b (3HayeHue — agpec).

[n. 7. CTpyKTypMpOBaHHbIE TUMNbl AAHHbIX



3ANNCH

3anucb — CTPYKTYypa AaHHbIX, COCTOALLAA U3 PUKCMPOBAHHOIO YMC/1a PAa3HOTUMHbIX
KOMMOHEHT, Ha3bIBaEMbIX MOJIAMM 3aMUCK.

noeHTOMKaTO THII
record\\; A P > » end |—
) nons nons

()
)

L
A

ad
-

.

()
"

Type
Data = record
X, Y : Integer;

Z : Char
end;
Var D1,D2 : Data;
Begin
D1.X := 10;
D2.Z := 'n';
e D2 := D1; {npuceanBaune Bsanmucemn}
End.
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3ANNCH

Monem 3anmncm moxKeT bbITb Apyran 3anuch (BNOKEHHbIE CTPYKTYPbI):

var
D : record
X : Integer;
R : record
RX : Integer;

RZ : Char
end
end;
Begin
D.R.RX := 2;
End.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



OTEPATOP NPUCOEOUNHEHUA

A

_ nneHTndMKaTOo
with | 1A ¢ P {EEJ—»onepaTop
( > sanucu/nonst

[\
'

with D do
begin
R.RX := 2; {D.R.RX}
with R do
RZ := 'f'; {D.R.RZ}
end;

[n. 7. CTpyKTypMpOBaHHbIE TUMNbl AAHHbIX



MHOMECTBA

MHOKeCcTBO — 3TO CTPYKTYPUPOBAHHbIN TUMN AaHHbIX, NPeAcTaBASAoWMMN cobon
HEeynopaA04YEHHYIO COBOKYMHOCTb HEMOBTOPAIOLWMXCA 31eMeHTOB. Konnyectso
3/1EMEHTOB, BXOAALLMX BO MHOXECTBO, MOXeT MeHATbCA B npeaenax ot 0 o 256
(MHO»KecTBO MOXKET ObITb NYCTbIM).

6as0BM
set of —
TUII

<6a30BbIi TUN> — N1OOOMN NOPAAKOBbLIN TUM C YNC/IOM SNEMEHTOB, HE NMPEBbLILWAOLWNM
256 (c kogamu B ananasoHe 0..255).

Type
TypeSetl = set of Char;
TypeSet2 = set of 0..9;

VideoType = (Hercules,CGA,EGA,VGA,SVGA) ;
TypeSet3 = set of VideoType;

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX
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MHOMECTBA

3HaYeHnem nepemMeHHON MHOKECTBEHHOrO TUMNA ABAAETCA MHOMECTBO, KOTopoe
onpeaensaeTca c NOMOLLbIO KOHCTPYKTOPa MHOXKECTBa, NpeAcTaBasowero cobom
nepevyncieHne snemeHToB 6a3oBOro TMnNa B KBaZpaTHbIX CKOOKax.

Var
Setl, Set2 : set of Byte;
Set3 : set of 'a'..'f"';
X : Integer;

Begin
Setl := [3..10,12];
Set3 = ['a','d'];
X :=5;
Setl := [X+2,4,9];
Set3 := [];
Set2 := [9,7,9,4];
End.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX
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OMNEPALULNN HAA MHOXECTBAMMU
Setl =[0..3,6] Set2 =[3..9]
* — nepeceyeHme MHOKECTB, pe3yNbTaT COAEPHKUT INEMEHTbI, 0bmne ana obounx
MHo»KecTB (Setl * Set2 = [3,6]);

+ — 06beguHeHUEe MHOECTB, Pe3y/bTaT COAEPHKUT 3N1EeMEHTbI MEPBOr0 MHOXKECTBA,
AOMNONHEHHble HeJoCTaloWMMM anemeHTamm BToporo (Setl + Set2 = [0..9]);

- — Pa3HOCTb MHOMECTB, Pe3yNbTaT COAEPKMUT 31€MEHTbI MEPBOrO MHOMKECTBA,
KOTOopble He npuHaanexat stopomy (Setl - Set2 = [0,1,2]);

= —nNpoBepkKa 3KBUBa/IEHTHOCTH, BO3BpaLLlaeT True, ecnu oba MHOKecTBa
9KBUBA/IEHTHDbI,

<> —npoBepKa HeaIKBUBAJIEHTHOCTU, BO3BpPalLLaEeT True, ecnm mHOXKecCTBa
HESKBUBAJ/IEHTHDbI,

<= — NpPOBEpKa BXOXAeHUA, BO3BpaLlaeT True, ec/in NepBoe MHOXECTBO BK/IHOYEHO BO
BTOPOE;

>= — MpOBEepPKa BXOXAeHUA, BO3BpallaeT True, ec/iv BTOPOEe MHOMKECTBO BK/IHOYEHO B
nepsoe;

in — npoBepka npuHagnexHoctu (E in S), Bo3Bpaltaet True, ecnm 3Ha4yeHue E BxoguT B
MHOXeCTBO S 1 NnpuHaanexxmt 6asosBomy TNy sToro mHoxkectBa (3 in Setl = True,
2*2 in Set1 = False).
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MHOMECTBA
[Mpoueaypbl, NapameTPOM KOTOPbIX ABNAETCA MHOMKECTBO:

INCLUDE (S,!) — BKAtoYaeT HOBbIM 3/1IeMeHT | B MHOXKeCTBO S (BKAOYaeMbI 3/IeMEHT
NONXKEH NpuHagiexkaTb 6a30BOMy TMNY MHOXECTBA S).
EXCLUDE (S,I) — nuckntoyaet anemeHT | U3 MHOKecTBa S.

var
Setl : set of 1..10;
I : Byte;

Begin
Setl := [2,3,4];

Include (Setl,2*3) ;
for I :=1 to 10 do
if I in Setl then Writeln(I);
Writeln (SizeOf (Setl)) ;
Setl := Setl + [12];

End.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX
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CTPOKH

Tun String ncnonb3ytoTca AnAa 06paboTKM TEKCTOB U TPAKTYETCA KaK LLenoyKa
cMmBo10B. CTpOKa — AMHAMUYECKUIN (NepeMeHHOM AINHbI) MACCUB, COCTOALLIUI U3
CMMBO10B. MaKCMMaibHO BO3MOHaA AJ/IMHA CTPOKU 255 cmmBonoB. Tun
obbasnaetca Kak String[N], rae N - makcMmanbHOE YNCNO CUMBOIOB B CTPOKE.

——<:string:>

Var
S32 : String[32];
S255 : String[255]; {String}

\ 4

1Iejioe 6es
BHakKa

Begin
S32 := 'DTo cTpoka';
{ORD(S32[0]) — 10} MakcuMarsbHas ﬂTHa CTpPOKKn S32
0(1234567891011121314...32\
N AN J
S32[3] = 'a'; TeKyLlas ;:"IMHa CTPOKM He3aHs|T;| 4yacTb

S32 := S32 + "1,
End.
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MPOUEAYPLI N dYHKUWUWN ONA PABOTbl CO CTPOKAMUA

LENGTH (S : String) : Integer — Bo3BpaLlaeT A/MHY CTPOKK (PyHKLMA);

CONCAT (S1, S2,...,Sn : String) : String — Bo3BpalLL@aeT KOHKaTeHaUUIO (CansHMe) CTPOK
S1,...,Sn (byHKUMA);

COPY (S : String; Start, Len : Integer) : String — Bo3BpawaeT NnoACTPOKY AJIMHOM Len,
HaYMHaoLYyCcA ¢ no3mumnm Start ctpoku S (dyHKLMA);

DELETE (Var S : String; Start, Len : Integer) — ynanset n3 S noacTpoky AAnHOM Len,
HauyMHatowytoca ¢ no3uumm Start ctpokn S (npouenypa);

INSERT (SubS : String; Var S : String; Start : Integer) — BctaBasaeT B S noacTpoKy Subs,
Ha4ynHas ¢ no3nuunm Start (npoueaypa);

POS (SubsS, S : String) : Integer — uwieT BXoxKaeHue NnoacTpoku SubS B cTpoke S u
BO3BpaLL,AeT Homep nepBoro cmmsona SubS B S unm 0, echm SubS HeT B S (PyHKUMA);

[n. 7. CTpyKTypMpOBaHHbIE TUMNbl AAHHbIX
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MPOLUEAYPbLI MPEOBPA3SOBAHNA

STR (X; Var S : String) — npeobpa3yeT uncnoBoe 3Ha4yeHue X B CTPOKOBOE S, BO3MOXKHO
3agaHne dopmata ana X ( Str(X:F:n,S), roe F — obwana wurpmrHa nons, n — KOAMYECTBO
CMMBOJIOB B APOOHOM YacTh AN1A Bel,eCTBEHHbIX YNCEN);

VAL (S : String; Var X; Var Code : Integer) — npeobpa3yeT cTpOKOBOEe 3Ha4yeHune S
(cTpoKy uMdp) B 3HaYEHNE YNC/IOBOM NepeMeHHOM (X — LLenioe Uan BewecTBEHHOE,
napameTp Code cogepxmUT HOMb, ecn NpeobpasoBaHKE NPOLUNO YCMELLHO, B
NPOTUBHOM CJly4ae OH COAEPKUT HOMEP NO3MLNK B CTPOKe, rae obHapyKeH
OWMBOYHBIN CMMBO/I, NPW 3TOM X HE MeHAeTCA).

Onepaunmn oTHOWeEHUA (=, <>, >, <, >=, <=):

Pe3ynbTaT - Nornyeckas KoHcTaHTa (True, False). CpaBHEeHWEe CTPOK BbINOAHAETCA
nocnenoBaTe/ibHO C/1eBa HANPaBO C Y4ETOM BHYTPEHHEN KOANPOBKM CUMBOIOB A0
NepBoOro HecosnagatoLLero CMmsona.

'‘aBcd' = 'ab' (pe3synbtat False);
'‘aBcd' > 'ab' (pe3ynbraT False);
'aBcd' < 'ab' (pesynbtat True).

CtpokoBble Tunbl Delphi Pascal: ShortString, ANSIString, String, WideString, PChar.

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX
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COBMECTUMOCTb TUMNOB

Delphi Pascal TpebyeTt cobntogeHns npaBui COBMECTUMOCTM TUMOB B pAAE C/Iy4aeB:
NPM WCNONb30BaHWUM oONepaTopa MNPUCBaMBAHWUA, MPU BbINOJAHEHUM onepauui
OTHOWEHUA, NPU NOACTAHOBKE MEPEMEHHbIX MM 3HAYEHUI B BbI3OBbI NPOLEAYP U

GYHKUMIN U T.A.

[1Ba TMNa COBMECTMMbI, €C/IM OHWU TOXKAECTBEHHbl (MAEHTMYHbI). Tunbl cYMUTalOTCS
TOXAECTBEHHbIMU, eCNu:

1. OHKM onncaHbl BMecTe, 60 OAHUM U TEM }Ke MAEHTUPMKATOPOM TMNa:

Type
Tl = Boolean;
T2 = Boolean;
T3,T4 = array [1l..2] of Real;

2. Tunbl ONMUCaHbl KaK 9KBUBA/NIEHTHbIE

Type
Tl = array [1..2] of Real;
T2 = T1;
T3 = T2;

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX
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COBMECTUMOCTb TUMNOB

Tunbl coBMecTUMbI (rapaHTUpyeT paboTy onepauuii OTHOLLIEHMUS, NOACTaHOBKY
3HaYeHUM NN NepeMeEHHbIX B NapameTpbl GYHKLKUIA U npoLeayp), ecnu:

* 06a TMNa ABNAIOTCA TOXKAECTBEHHbIMU;

* 06a TMNa ABNAOTCA BELEeCTBEHHbIMMU;

* 06a TMNa ABNAOTCA Ue/bIMU;

* OAMH TUN ABASIETCA NOAANAN30HOM APYroro;

* 0ba TMna ABNAOTCA NoAAMana3oHaMmM O4HOro U TOro e 6a3oBoro TMNa;

* o6a TMNa ABAAIOTCA MHOXeCTBaMM, COCTaBAEHHbIMU U3 OAHOMO U TOro e 6a30BOro
T™MNa;

* OAVH TUMN ABNSIETCA CTPOKOBbIM, @ APYroM CUMBOJIbHbIM UIU CTPOKOBbLIM;
* OAMH TUN ABASIETCS YKa3aTesiem, a APYroi ykasaTesiemM UN CCbIJTIKOM;

° 0ba TMNA ABAAKOTCA KAacCcamMu, CCbIIKAMM HA KAacc UAnM MHTepdencamu, npuyem
OAMH TUMN YHacneaoBaH OT APYroro;

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



COBMECTUMOCTb No NPNCBANBAHUIO

MepemeHHoM X (Tvn T1) moxeT ObITb NPUCBOEHO 3HaveHue Y (tun 72) (t.e., X :=Y)
ecnu:

e 71 n T2 — TOXKAECTBEHHbIE TUMbI, N HE OAMUH He ABAseTcA ¢anaoBbIM TUNOM (MK
CTPYKTYPHbIM TUMOM, COAEPKALLMM KOMNOHEHT C $alN0BbIM TUNOM);

* 71 n T2 — coBMecTMMble Tunbl (B CMbIC/1e, PACCMOTPEHHOM paHee), oTHocAwMeca K
NOPAAKOBbLIM, U 3HAaYE€HMA TUMNa 72 nonagatoT B AMaNa30H BO3MOXHbIX 3Ha4YeHUmn T1;

71 n T2 — BeleCTBEHHble TUMbl M 3HA4YeHUA Tuna 772 nonagatT B AMana3oH
BO3MOHbIX 3HaYeHun 71;

e 71 — BewWwecTBeHHbIN TUN, T2 — LeNOYUC/IEHHbIN TUM;
® [1wn [2—CTpOKOBbIe TUTMblI;
® 71— CTPOKOBbIN TUN, T2 — CUMBOJIbHbIN TUM;

e /1 n 12 coBMeCTUMble MHOMXeCTBa W BCe 4/ieHbl 3HAaYeHMA MHOXecTBa Tuna /2
nonagatoT B AMana3oH BO3MOXKHbIX 3HAYeHUN T1;

e [1n 2 coBmecTUMble agpecHble TUMblI;

e 71 n T2 oba ABNAIOTCA K/AaccaMu, CCbIJIKAMM Ha Kaaccbl UAN nHTepdencamu, npu
3TOM [2 yHacnepnosaH ot [1;

[n. 7. CTPyKTYpUpOBaHHbIE TUMNbl AAHHbIX



ABHOE MNMPEOBPA3SOBAHWME TUMNOB

1. MoxeT 6bITb peasiM30BaHO NOCPEeACTBOM MCMNO/Ib30BaHUA CneunasibHbiX QYHKLUNN:
TRUNC(x) — npeobpasyeT 3HayeHMe BeLLeCTBEHHOrO TMNAa B 3HAYEHME LLeN1oro TUna,
oTOpacbiBas APOOHYIO 4aCTb;

ROUND(x) — npeobpa3syeT 3HayeHmne BELLECTBEHHOIO TMMNA B 3HAYEHME LLeIoro TMna,
OKpYyrnaa ero Ao 6amxKanwero Uuenoro;

ORD(x) — npeobpa3yeT 3Ha4YeHMe NOPAAKOBOro TMNA B €r0 HOMep;

CHR(x) — npeobpasyeT Koa cMmBOaa B CaM CUMBOA U Ap.

2. Npu npusBefeHNM TMNA NEPEMEHHOM MCcnosb3yeTca GYHKLMA, KOTOpasa coBnaaaeT ¢
MMEHEM TUMNa, K KOTOPOMY J0/13KHa bbITb NpuBeaeHa nepemeHHasn. Heobxoanumo
PAaBEHCTBO AJ/IMH BHYTPEHHEro npeactaBaeHnsa B namsaTv oboux TMMnos.

Type M2Word = array [1l..2] of Word;
M4Byte = array [1l..4] of Byte;

Var V1l : M2Word; V2 : M4Byte;
V3 : LonglInt; V4 : SmallInt;

Begin e ~
V3 := 256:; 90000000 00000000V00000001 OOOOOOOQ
V1 := M2Word (V3) ; . ng 2>6 )
V2 := M4Byte (V3); V1[2] = V1[1] 256

V4 := SmalllInt (Vl [1] ) ’ nd. \ V2[4] 0 V2[3] 0 V2[2] 1 V2[1] 0/
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HEABHOE NMPEOBPA3SOBAHWNE TUTTOB

1. Mpwn HecoBNageHUM TUNOB NPaBOM U JIEBOW YacTEN onepaTopa NPMUCBanBaHUA ANA
COBMECTMMbIX TUNMOB aBTOMATM4YECKM BbINOJHAETCA HeABHOe npeobpa3oBaHme
pe3y/ibTaTa BblparKeHua K TUNy NnepemMeHHOM, yKa3aHHOM B NpaBoM YacTu (Hanpumep,
aeneHne uenbix Yyncen — Extended).

2. Mpouncxoaunt, ecam ogHa M Ta e 061acTb NAaMATU NONEPEMEHHO TPAKTYeTCA KakK
coaeprkallaa gaHHble TO OAHOro, TO APYroro Tuna (coBmelleHmne B NaMATU AaHHbIX
pPa3Horo TMna).

CoBMeLlLEHME AAHHbIX B MAaMATU, B YaCTHOCTU, BO3SMOKHO NMPU pasmeLleHnn JaHHbIX
PA3HOro TMna no ogHoOMy U ToMy *Ke abcontoTHOMy agpecy. na pasmeLLeHmns
nepemMeHHOM Mo Hy>XHOMY abCcoNtoTHOMY aZpecy OHa ONUCbIBAETCA C NOC/eayowen
CTaHAapTHOM anpeKkTuson Absolute, 3a KOTOpoOM NomeLaeTca MMA paHee
onpeaesieHHON NepemMeHHOMN.

Var
Real;
array [1l..2] of Integer absolute x;

<X

[n. 7. CTpyKTYpUpOBaHHbIE TUMbI AAHHbIX
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Fnasa 8. NOANPOIPAMMbI U MOAYNA
Mpoueaypbl n pyHKUUN
O6nacTb BUAUMOCTU NepemMeHHbIX
dopmanbHbie n pakTUYECKUe napameTpbl
MapameTpbl-3Ha4YeHUA U NapameTpbl-NepemMmeHHble
OcobeHHOCTN PYHKUUMA
MapameTpbl CTPYKTYPUPOBAHHDbIX TUNOB
Pekypcua
MpoueaypHbIK TUN
MapameTtpbl-PyHKUMM U NapameTpbi-npoueaypbl
CTtaHAaapTHble maTemaTuyeckne GyHKLUU 1 npoueaypbl
Moaynb, CTPYKTYpa moayns

CraHpapTHble moaynum




NMPOUEAYPLI N DYHKUWUW
Mognporpammsl (Npoueaypbl AU PYHKUMKN) NpeacTaBastoT coboih OTHOCUTENBHO
CaMOCTOATENbHbIE dparMeHTbl NPOrpammbl, 0GOpPM/IEHHbIE 0COObIM cCrocobom u
CHab)XeHHble UMeHeM. YNIOMMHAHME 3TOr0 MMEHM B TEKCTE NPOrpaMmbl Ha3bIBaEeTCA
BbI30BOM npoueaypbl (pyHKUMK).

Mognporpammbl NpeacTaBNAOT cOOOM MHCTPYMEHT, C NMOMOLLLbIO KOTOpOro stobas
NporpaMmma MOKET ObITb pa3buTa Ha pAd, OTHOCUTE/IbHO HE3aBUCUMBbIX YacTeH, YTo
MMEET CMbIC/N MO ABYM NPUYNHAM.
Bo-nepBbix, 3TO cpeACTBO SKOHOMUU NAMATU N APYTUX PECYPCOB: KaXKaas
noanporpamma CyLLeCcTBYeT B Nporpamme B eAMHCTBEHHOM 3K3eMnaape, B TO Bpems
KaK 06palLaTbCa K HEM MOXHO MHOTOKPATHO M3 Pa3HbIX TOYEK NPOrpammbl.
Bo-BTOpPbIX, MPM TAKOM Pa3bUEHUN MAKCMMANbHO peann3yeTca NPUHLKUM
HMCXOAALLErO NPOEKTMPOBAHUA. B 3TOM c/iyyae anroputm npeactaBnaeTca B Buae
NocNea0BaTe/IbHOCTU OTHOCUTENIbHO KPYMHbIX NOANPOrpamMmm, peanusytowmx bonee
WM MEHEee CAaMOCTOATE/IbHbIE CMbIC/IOBbIE YACTM aIropPUTMa.
Program Calculator;
Begin
Initialize;
DrawScreen;
Calculation;
RestScreen;
End.
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CTPYKTYPA MNMOAMNPOITPAMMBbI, 3ATOJTOBKU MPOUEAYPbLI N ®YHKLIUU

| paspen | pasgmen
onMcaHum ornnepaTopoB

— Bar'OJIOBOK

|
’

CIIMCOK
rnapamMeTpoB

-—{:procedure:>—>MneHTMQMKaTop L} J {:Z}—+

CIIMCOK
rIapaMeTpoOR

i NIOeHTU— TUII
function S ;
bnxaTop -J pesynbTaTa

A 4
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Bbl30OB MNOAMNPOIrPAMM

MallnHHbIE KOMaHAbI, U3
KOTOpPbIX cOCTOUT Ntobas
nporpamma, xpaHatca 8 O3Y.
BbinonHeHMe nporpammoil
npoucxoamT nyTem nocaeno-
BaTE/NIbHOrO YTEHNA KOMaHA,
HaYMHaA C NepBON; cneayto-
LLLEeN BbINOJIHAETCA KOMaH-
A3, pacnonoxeHHana "sbiwe"
TONbKO YTO BbINOJIHEHHOM
("ecTecTBeHHbIN" NopAaOK
BbINO/IHEHUA KOMaHA"). Aapec
6anTa, roe HaxoauTCs
TEeKyLW,aA KOMaHAa, Ha3blBa-
eTCA aKTUBHOM TOUKOM
nporpammbl.

EcTecTBeHHbIN NOpPAAOK
BbIMO/HEHMA KOMaHA,
HapyLwlaeTcs Nnpu obpaweHnn
K noagnporpammam.

[n. 8. [Mognporpammbl 1 moayU

KoHeu, nporpammbl

KoHeu, RestScreen

Hauano RestScreen

KoHey Calculation

Hauano Calculation

KoHeu DrawScreen

Hayano DrawScreen

KoHey Initialize

Hayvano Initialize

Bbi3oB RestScreen

Bbi3os Calculation

2\ A/

Bbizos DrawScreen

Bbi3os Initialize

Ha4yano nporpammbl

Crapwmue agpeca

/N

L]

Mnapgwume agpeca



CTEK B TTAMATHU

Aapec TOYKKM BO3BpaTa (agpec malwMHHOM KOMaHAbl B MOMEHT BbI30Ba
noANpPOrpaMmbl) XPaHUTCA B AMEMKaAX cneymanbHom obnactm O3Y, koTopas
Ha3blBaETCA cTeKom. Kpome TOro, CTeK B MaMATU UCNOJIb3yeTCA ANA XPaHEeHUA
3HAaYE€HMWN NOKA/IbHbIX MePEMEHHbIX NOANPOrPaMmbl BO BPEMA BbINOJIHEHUA
onepaTopoB, BXOAALWMX B ee Teno. [MpuHumn ero paboTbl cOBNagaeT C OpraHM3aumen
ANHAMUYECKOM CTPYKTYPbI AaHHbIX, MMEIOLLLEN TaKoe Xe nma — ctek. Ctek —3T1o LIFO-
yctponctso (Last In First Out). Ctek B namATK 3aN0NHAETCSA CBEPXY BHUS3.

[Mocne BbINONHEHMA BCEX ONEPATOPOB NoANpPorpamMmbl CTEK 0OCcBODOXKaaeTca Ans
XpaHeHUA AaHHbIX C/ieaytoLLen BbI3BaHHOW NoAnporpammel. B nocnegHwoo odepeab
CYNTbIBAETCA aApec KOMaHAbl, KOTOPas CTOMT NOC/ie Bbi30Ba BbIMO/AHEHHOM
noAanporpammbl B OCHOBHOM 6/10Ke (aapec TOYKM BO3BPATa).
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OBJIACTb BUOANMOCTUN NMEPEMEHHDbIX

InobanbHble KOHCTaHTbI, TUMbl, MePEeMEHHbIe — 3TO Te, KOTopble 06bABNEHbI B
nporpamme BHe npoueayp nnm pyHKumn. OHM A0CTYNHbI U3 Ntoboro mecra
NPOrpammbl.

JIoKanbHble — 3TO KOHCTaHTbI, TUMbl, NEPEMEHHbIE, CYLLLECTBYIOLME TONbKO BHYTPU
npoueayp nnm pyHKUKUMN, N 06bABIEHHbIE MO0 B COOTBETCTBYHOLWMX pa3aenax Const,
Type, Var BHYTpW gaHHOM npoueaypbl A GyHKUMKM, NMbO B cnncke popmanbHbIX
napameTpoB (Kak napameTpbl-3Ha4YeHUsA).

[nobanbHble NnepemeHHble XpaHATCA B 06/1aCTU AaHHbIX, TOKa/IbHble — B CTEKE.

O6nactb BUAMMOCTM NepemMeHHOM (KOHCTaHTbl, TMMNA) — 3TO pAA, ONepaTopos, B
KOTOpbIX NepemeHHasn "BnaHa". Bce meHa, onncaHHble BHYTPU NOANPOrpaMmmbl
(noKanbHble AaHHbIE), TOKAaNAU3YIOTCA B HEW, T.e. OHU KaK bbl "HeBUAMMBbI" CHapyXun
noanporpammsl. Mpu HanMYMM BAOKEHHbIX NOANPOrPamm NepemeHHble JaHHOTo
YPOBHSA ABAAIOTCA "BUAMMbBIMK", T.€. AOCTYMNHLIMM ANA BCEX HUKHUX YPOBHEMN
onucaHua npoueayp. MNMoanporpammel, HapAAYy CO CBOMMMU NOKA/IbHbIMU AAHHbIMMU,
MOTYT UCNOb30BaTb N MOANPULMPOBATL U robasibHble. 1A 3TOro AnLb HYXKHO,
4yTobbl ONMcaHmne npoueaypbl (PYHKLMM) CTOANO B TEKCTE NPOrPaMMbl HUMKE, YEM
ONnUcaHMe COOTBETCTBYIOLLMNX rN0DOaNbHbIX TUMOB, KOHCTAHT U NEPEMEHHbIX.

Bpems »M3HMU nepemeHHOU — 3TO Bpems, B TeYEeHMEe KOTOPOro nepemeHHan cBA3aHa C
onpeaeneHHOU A4EMKOMN NamaATK.
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[MNOBAJIbHbIE N JIOKA/IbHBIE NEPEMEHHbIE

Program Main;

Var
Xmain, Ymain : Real; {rnobaneHpe nepeMeHH:e }
Procedure P1l; {onmucaume npouenyps}
Var
Res : Real; {nokanpHas nepeMeHHasi}
begin
Res := 0.5;
Ymain := Res + Xmain*Ymain;
Xmain := Xmain + 1
end;
Var {rno6anbHIIE NepeMeHHBle, HeOOCTynHse B Pl)

Zmain : Extended;
Begin
P1l; {BRIBOB npouenyps}

End.
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NMAPAMETPbI

MapameTtpbl obecneymBatoT 0OMeH 3HaYEHUAMU MeXKAY Bbi3bIBAIOLLEN YACTbIO
NPOrpPamMmbl 1 Bbi3biBaeMOW noAanporpammon. Moryt 6biTb NapameTpbi-3HAYEHUS,
napameTpbl-NePeMEHHbIE UM NaPaMeTPbI-KOHCTAHTbI.

var

@Ak A A
const | , e
< > '
;|
"

OnucbiBaemble B 3aro/I0BKe NoAnNporpammbl NapameTpbl Ha3blBAOTCA
dopmManbHbIMMK:

A 4

npeHTudmuraTop

\ 4
;]
\ 4

napaMeTpa

Procedure Pl (A : Integer; Var B : Real);

a Te, KOoTopble NOACTABAAIOTCA HA UX MECTO NPU Bbi3oBe — PaKTUYECKUMMU, T. K. OHU
NPW BbINOJIHEHUWN NPOrPaMMbl 3aMELLLAIOT BCE BXOXKAEHUA B NOANPOrpamMmmy CBOMUX
dopMasnibHbIX "ABOMHMKOB'":

Pl (A fact,B fact);
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NMAPAMETPbI

Ecav napameTp ONMcaH Kak napameTtp-3HavyeHue, To B NoAnporpaMmmy nepeaaeTcs
KONuMA 3Ha4YeHUA 3TOro GaKTUYECKOro napameTpa, U HUKaKME U3SMEHEHMA 3TON KoMK
He BO3BPaLLLAlOTCA B BbI3blBatOWMM 610K. MapameTp-3HaYeHNe — 3TO N0Ka/IbHas
nepemeHHas noAnporpammbl, CTapTOBOE 3HAaYEHUE KOTOPbIX 3a4a€eTCA Npu Bbi30BE
noAnporpammbl U3 BHELWHUX 6/10KOB.

Ecnn napameTp onucaH Kak napameTtp-nepemeHHas (chyxebHoe cnoso Var B
3aro/IOBKe) UM Kak napameTtp-koHcTaHTa (cnoso Const), To B nognporpammy
nepepatotca agpeca GakTMYECKUX NapameTpoB. Bce nasmeHeHua napameTpa-
NepeMeHHON B noanporpamMmme npoucxoaaT ¢ nepemMeHHOW, nepeiaHHOM B KavecTBe
dbaKkTMYeckoro napametpa. lNapameTp-KOHCTAaHTa HE MOXKET USMEHSATLCA B
noAnporpamme.

Ha mecTto paKTnyeckoro napameTpa-3Ha4YeHMa MOXKHO NOACTaBAATb AUTEpan,
BblpaXkeHue, nAeHTUGUKATOP (MepemMeHHY0 NN KOHCTAHTY), @ HA MecTo NapameTpa-
nepemMeHHON M NapaMeTPa-KOHCTAaHTbl — TO/IbKO NAeHTUdUKaTop.
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NMAPAMETPbI

{$J+}

Const

A : Integer = 5; {THNuUBMPOBAHHEE KOHCTAHTHI}

B : Integer = 7;

Procedure Plus (Var C : Integer; B

Anpec

nepemMeHHon A 13
CErMeHTa AaHHbIX

begin
C :=C+ C;
B := B + B;
Writeln (C,B)
end;
Begin

3HauyeHne B

Writeln (A,B) ;
Plus (A,B) ;

AZpec TOYKHK
BO3BpaTa

Writeln (A, B) [:j>
End.

[n. 8. NMNognporpammbl 1 moaynm
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CTEK
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OYHKUNU
Kpome obmeHa 3HauyeHUAMM Yepes napameTpbl PyHKLMA BO3BPALLAET B Bbi3biBaEMbIiA

6/10K CBOE 3HaYEeHME B BMUAE CKanApa, CTPOKMU UK yKasaTena. Ana npucsoeHuns GyHKuum

3HAaYeHMA ee NMA A0NKHO NOABUTBLCA XOTA Obl OAHAXKAbl B IEBOM YaCTU onepaTopa
npuUcBanBaHUA B Tenie camon PyHKUUK (anbTepHaTuea — Result). PyHKUMS nmeet
nob6o4HbIM 3O PEKT, ecn OHa NPOU3BOAUT APYyrue AENCTBUA, HE CBA3AHHbIE C
BbIYUCJEHUAMM CBOETO 3HAYEHMUS.

Var {byHKILIMSI BRIYMCIIEHUST XY}
X, Y : Real;
Function Power (Arg, P : Real) : Real;
begin
if Arg <> 0 then
Power := exp(P * 1ln(abs(Arg))) {Result :=...}
else
if P = 0 then
Power := 1 {Result :=...}
else Power := 0 {Result :=...}
end;
Begin
Readln (X,Y) ; Writeln (Power (X,Y))
End.

[n. 8. NMNognporpammbl 1 moaynm
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MAPAMETPbI CTPYKTYPUPOBAHHbIX TUTTOB

Y106bI NEpenaTbh B MOANPOrPaMmMy Maccms (CTPOKY, 3aMKUChb,...), HYXKHO CHa4aia onmcaTb
ero Tun. Cneacreme — BO3MOXKHbIE 3aTpaTbl MaMATH.
Type
vector = array [1l..100] of Real;
Procedure Sum (A : vector; Var B : vector);
begin. . .end;

OTKpbITble MACCUBDI:

Procedure Sum (A : array of Real; Var B : array of Real);
Var 1 : Word;

begin
for 1 := 0 to High(A) do B[i] := A[i]+B[1i]
end;
Var Al,A2 : array [1..100] of Real;
Begin
{vEMIManmusaumuss MaccuBoB Al m A2}
Sum (Al ,A2) ;
{BriBOOD A2}
End.
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PEKYPCUA

[MPpUMEHUTENBHO K NPAKTUYECKOMY MPOrpamMmMmUpPOBaHUIO NOA peKypcrMeit NoHMMaeTcA
BbI30B GYHKLUMK (Npoueaypbl) N3 Tena 3aTon e camon yHKumm (npoueaypbl).
Heobxoammbim ycnoBmem pabotocnocoOHOCTU PEKYPCUBHbBIX NOANPOrPaMm ABAETCA
Ha/Inyne yCcaI0BUA OKOHYAHUA PEKYPCUBHbBIX BbI3OBOB.

Var {BRiuMcnenne n!}
N : Word;
Function Fact (m : Word) : Inté64;
begin
if m = 0 then
Fact =1
else
Fact := m*Fact(m-1)
end;
Begin

Readln (N) ;
Writeln('n!
End.

' , Fact (N))

[n. 8. NMNognporpammbl 1 moaynm
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PEKYPCUA

Peanunsayma peKypcmBHbIX aArOPUTMOB NMpu 6onbLIOM YNCae UTepalmii orpaHNYeHa

AOCTYMHbIM 06BbEMOM NAMATU; KaXKAblN OTNOXKEHHbIM BbI30B NpoUeaypbl NN
bGYHKUMM — 3TO CBOM Habop 3HAYEHUN BCEX NOKA/IbHbIX MEPEMEHHbIX 3TOM
noanporpammbl (pperm akTMBaLMK), pa3MeLLEHHbIX B CTEKE.

{BRIUMCNIeHMe n! UTepaUMOHHLIM MEeTOIOM}
Function Fact (m : Word) : Int64;
vVar
I : Word; P : Inté64;
begin
P :=1;
if m 0O then
Fact =1
else
begin
for I :=1 to m do P:=P*I;
Fact = P
end

end;

[n. 8. NMNognporpammbl 1 moaynm
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MpoueaypHbIA TUN NO3BOISET MHTEPNPETUPOBATL NpoLeaypbl U GYHKLUMN KaK
AaHHble-00bEeKTbI, KOTOPblE MOXKHO MCMNO/Ib30BaTb, B YaCTHOCTK, NpPX Nepeaaye

MPOLEAYPHbIN TUM

napameTpoB. 3HaYEHMEM NEPEMEHHOM NPOLLEeAYPHOro TUNA ABNAETCA KOHKPEeTHas

npoueaypa niun QYHKHVIH.

NOeHTNOMNKAaTO
THnIIa

i

function
< J

[n. 8. NMNognporpammbl 1 moaynm
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napaMeTpoB
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MAPAMETPbI-®OYHKUWNN N MAPAMETPbI-NMPOLEAYPbI

{ BRluMCIIeHMe MHTerpana ¢oyHKIMM}

Type
FuncType = Function (X : Real) : Real;

Procedure Integral (LowerLimit, UpperLimit : Real;

Var Result : Real;
Funct : FuncType) ;
begin ... end;
Function SinExp (Arg : Real) : Real;
begin
SinExp := Sin(Arg) + Exp (Argqg)
end;
Var
Res : Real;

Begin
Integral (0, 1, Res, SinExp);
End.

[n. 8. NMNognporpammbl 1 moaynm
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MPOLUEAYPA —TOJIE SAMUCH

Type
ProcType = Procedure;

RecType = record
X, Y : Integer;
P : ProcType;
end;
Var
Recl,Rec2 : RecType;
Procedure P1l;
begin
end;
Begin
with Recl do P := P1l;
End.

MpoueaypHble NepeMmeHHble COBMECTUMbI C epeMeHHbiMK Tuna Pointer (ux
3HauyeHusa — agpeca). Mpoueaypbl U PYHKLUM — 3TO aJpeca.

[n. 8. NMNognporpammbl 1 moaynm



CTAHOAPTHbIE MATEMATUYECKUE ®YHKUNN N NMPOLLEAYPHI

ABS(X) — Bo3BpallaeT abcontoTHOe 3HaveHUe aprymeHTa X (X — uenoe/BsellecTBeHHoe,
pe3ynbTaT — KaK y aprymeHTa);

SQR(X) — Bo3BpawaeT kBagpaT X (X — uenoe/seliectseHHOE, pe3ynbTaT — Kak Y
aprymeHTa);

SIN(X), COS(X), ArcTan(X) — Bo3BpaLlaloT 3HaYEHUA CUHYCA, KOCMHYCA M aPKTAHIeHca
(X — uenoe/seulecTseHHoe, pesynbraT — Extended);

SQRT(X) — Bo3BpalLaeT KBaapaTHbI KopeHb 13 X (X > 0 — uenoe/BelecTBeHHOE,
pe3synbTat — Extended);

EXP(X), LN(X) — Bo3BpalL,aeT 3KCNOHEHTY UAK HaTypaabHbIN norapuem X (X —
uenoe/sellecTseHHoe, pe3ynbraT — Extended);

FRAC(X) — ppobHana yacTb umcna X (X — uenoe/BellectseHHoe, pe3ynbtaT — Extended);

INT(X) — uenas yactb uncna X (X — uenoe/sewecrtseHHoe, pesynbTat — Extended);
TRUNC(X) — uenas yactb umcna X (X — uenoe/BellectseHHoe, pe3ynbtat — Int64);
ROUND(X) — okpyrneHue X go 6aumkanwero uenoro (X — uenoe/selecTseHHoe,
pe3ynbrat — Int64);

[n. 8. NMNognporpammbl 1 moaynm
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CTAHOAPTHbIE MATEMATUYECKUE ®YHKUNN N NMPOLLEAYPHI

RANDOM(X) — Bo3BpawaeT cay4yanHoe uenoe 4Yncao u3 gmanasoHa ot 0 go X
(X n pesynbtaT — Integer);

RANDOM — Bo3BpaluaeT caydyamHoe yncno ot 0 o 1 (pesynbraT — Extended);
RANDOMIZE — npoueaypa rapaHTUPYET HecoBnageHme nocienoBaTelbHOCTEN
CNYYaUnHbIX Ynucen, BbigaBaembix pyHKUmMen Random;

ODD(X) — Bo3BpaLluaet True, ecnm X — HeYeTHoe Yucno, u False, ecnn X — yeTHoe
(X — uenoe, pesynbstat — Boolean);

INC(Var X : <uenoe>), DEC(Var X : <uenoe>) — yBenMuMBaeT AN YMEHbLUAET
3HayeHue X Ha 1 (npoueaypsbl);

INC(Var X : <uenoe>; N : <uenoe>), DEC(Var X : <uenoe>; N : <uenoe>) — ysenmumsaet
WAN YyMeHbllaeT 3HayeHme X Ha N (npoueaypbl);

Var

X : Integer;
Begin

X := 2;

INC (X, 4) {X > 6}
End.

[n. 8. [Mognporpammbl 1 moayU
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MOAY/IU

Mopaynb — 3TO aBTOHOMHO KOMNUAMPYEMAA NPOrpaMmMHan eaAnHMLA, BKAOYaoLWAA B
cebs pasnnMYHble KOMNOHEHTbI Pa3aena onnUcaHu (TUNbl, KOHCTaHTbI, NEPEMEHHbIE,
npoueaypbl, PYHKLUM) N, BO3MOXKHO, HEKOTOPbIE UCMONHAEMbIE ONepaTopbl, KoTopasn
npeaHa3sHavyeHa ANA MCNOb30BaHUA APYTMMU MOAYAAMU N MPOrpaMmamMmu.
Unit <uMst MORYyJsa>;
Interface
<cekuusi mHTepdpemca>
Implementation
<CekKlusi peanmsaumumn>
Initialization
<CeKLMsi MHULUMalmsaumnm>
Finalization
<CekKlMsi BaBepleHusI>
End.

Nma moayna (Hanpumep, Unit_1) gonrKHO coBnaaatbh ¢ MUMEHEM AUCKOBOTO
dunsnyeckoro paina, B KOTOPbIA NOMELLAETCA UCXOAHbIN TeKCT moayna (unit_1.pas).
[Nna noaKNOYEHUA PECYPCOB MOAY/A K APYTMM NPOrPaMmMHbIM eAUHNLLAM
(nporpamma, moaynb) HeobxoANMMO yKasaTb ero UMs B cneundumrkaumnm Uses pasaena
onucaHun aTon nporpammuon egmuuubl (Uses Unit_1;).

[n. 8. NMNognporpammbl 1 moaynm
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Unit Unit 1;

Interface
Type
Complex = record
Re, Im
end;
Var
Zmain Complex;

Procedure P 1 (X,Y

Implementation
Procedure P 1;
begin
Z.Re :=
Z.Im :=
end;

X.Re
X.Im

Initialization
Zmain.Re := 1;
End.

Zmai

[n. 8. [Mognporpammbl 1 moayU

MOAY/IU

Real

Complex; Var Z

+ Y.Re;
+ Y.Im

n.Im := -1

Complex) ;



CEKUMM MOAYNA

B uHTepdencHom cekumm cogepkatca o6bABAEeHNA BCeX IN0DOANIbHbIX 3/1EMEHTOB
MmoAaynaA (TMNOB, KOHCTAHT, NepeMeHHbIX, GYHKUUI, Npoueayp), KOTopble A0NKHbI

CTaTb AOCTYNHbIMU OCHOBHOWM nporpamme n ApyrumMm moaynam, K KoOtTopbim nogKn04eH

AAHHbIN moay/b. Mpn 06bABNEHMM TN06AIbHBIX NOANPOrPaMM YKa3blBAeTCA TO/IbKO
NX 3arosIoBoK. Ecnm npun 06bABNEHUM TUMOB, AAHHbIX U NOANPOrPamm UCMNOb3YHOTCA
31eMeHTbl, BBeAEHHbIe B APYIMX MOAYNAX, TO OHM AO/IKHbI ObITb YKa3aHbl B pasaene
Uses cpa3y nocne cnosa Interface.

CeKuuna peanusaumm coaepXUT onmcaHue nognporpamm, o6 bsaBAEHHbIX B
NHTepdENCHOM YacTu, N ONUCaHME BHYTPEHHUX PecypcoB Moayna (N1oKanbHbIX
nepemMeHHbIX, TUNos, nognporpamm). ObpallueHne K sTUm pecypcam BO3MOXKHO
TONbKO M3 NOANPOrpaMm, ONMMUCAHHbIX B 3TOM e moayne.

CeKumAa MHMLMaNM3aLUKN (MOXKET OTCYTCTBOBATb) BK/IHOYAET NporpamMmHble AeicTBuS,
KoTopble byayT nponsseaeHbl nepes BbiNoJIHEHMEM OCHOBHOM NPOrpammbl, K
KOTOPOW NOAK/OYEH AaHHbI moayib. OB6bIYHO B pasaene MHULMaNM3aumm
NPOUCXOANT 3aMONHEHNE CTAPTOBbIMU 3HAYEHUAMU BUBNINOTEUHDBIX NEepPeMeHHbIX, a
TaKXe 0|HOPa30Bble AENCTBMA, KOTOPbIE AO/XKHbI BbINOAHUTLCA B Havyane
nporpammsbl (Hanpumep, OTKPbIBATLCA HYXKHble dalnbl U T.4.).

CeKuuna 3aBepLieHUA (MOXKET OTCYTCTBOBATb) COAEPKUT onepaTopbl, KoTopble byayT
BbIMOJIHATLCA NPU 3aBepLIeHUN PaboTbl NPUNONKEHMA (OCHOBHOM NPOrpammbl).

[n. 8. NMNognporpammbl 1 moaynm
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CTAHOAPTHbBIE MOAY/TU DELPHI PASCAL

CucrtemHble moaynu:

- SYSTEM — BKAtOYaeT BCe CTaHAAPTHbIE MaTeMATUYECKME NpoLeaypbl U PYHKLMH,
obecneumBaet paboty c pannamm, c AMHAMUYECKOM NAMATbLIO, C APYrMMMU
MOAYNAMMN U T.A4.; NOAKNAOYAETCA aBTOMATUUYECKM K KaXKAOM Nporpamme.

- SYSUTILS — coaep1T 4ONOAHUTENbHbIE Npoueaypbl U GyHKUMK AnAa paboTbl C
dannamm, AUCKamMu, CTPOKaMK, No 06paboTKe UCKNOUYUTENbHBIX CUTYaLUN U Ap.

- MATH — coaepuUT MHOXKeCTBO AOMNONHUTENbHbIX MAaTEMATUYECKUX GYHKLNI U
npoueayp.

* Mopaynu BusyanbHbix KomnoHeHToB (VCL — Visual Component Library)
NCMONb3YIOTCA ANA BU3YaNbHOM Pa3paboTKM NONHOPYHKLUMOHANbHbIX GUI-
NPUNOMKEHNMN - NPUNOKEHNMN C TPAPUYECKMM NOb30BATE/IbCKUM MHTEPPENCOM
(Graphical User Interface).

[n. 8. NMNognporpammbl 1 moaynm
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Fnasa 9. BBOA-BbIBOA, AAHHbIX U ®AUNOBAA
CTPYKTYPA

Nornueckunin u pusmnuecknin pamnbi
Tunbl pannoson nepemeHHOM

O6bwue npoueaypbl paboTtbl ¢ paninamm
TeKcToBble pannbl

O6bmeH AaHHbIMU C KOHCOJbIO
TunusnpoBaHHble pannbl

HetunnsmnposaHHble pannbi




JTOTMYECKUN N dDUSUYECKNIN PANN

dannosaa cuctema, peanmsyemas B Delphi Pascal, coctont ns asyx yposHem:
NIOrn4ecknx ¢pamnos n pnsnveckux ¢pamnos.

Jlornueckuin panin —3to nepemeHHas oaHOro n3 pannoBbIX TUNOB, ONpPeaeIeHHbIX B
Delphi Pascal. BeeaeHHasa ¢pannoBan nepemeHHas MOXKeT bbITb MCMONb30BaHa KakK
cpeacTBo obuweHmna c ntobbim pusnyecknm gpamnom. CneymanbHOM npoueaypomn
AssignFile yctaHaBnnBaeTcs, YTO 0ObAB/IEHHbIN IOTUYECKUIA pann byaeT CayKuTb
CpeacTBOM A0OCTyNa K KOHKpPeTHOMY dusndeckomy danny.

Var
F : TextFile; {bamnomass nepemMenHass — Jjor. odamn}
Begin
AssignFile (F, 'A: \text.txt');
.. {cBsisriIBaeTCcst dusmueckum odpamin text. txt
Ha gucke A: c JjsoruueckmumMm odamsiom F}
End.

dusunuyecknin pann — sTo:

°* MMeHOBaHHaA 0b6,1acTb Ha YCTPOMCTBAX BHELWHe NnamaATK (agpecHasn YacTb B BUAe
CTPOKOBOW KOHCTaHTbl opopmaneTca B cooTseTcTBuM ¢ npasnnammn Windows —
'C:\PASCAL\program.pas');

* JlIOrMYecKoe yCTPOMCTBO.
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NNOTMYECKWME YCTPOWCTBA, BY®EPU3ALMA

Jlormyeckme yCTpomcTBa MCNOAb3yTCA Ana obmeHa MHGOPMALMEN C OCHOBHbIMM
YCTPOWCTBAMM BBOAA-BbIBOAA, TAKMMU KaK guUcnaeun, Knasmnatypa, u 1.n. OHn nmetot
CTaHAAPTHbIE MMeHa (TaKKe 3anncbiBalOTCA B BUAE CTPOKOBOM KOHCTAHTbI):

'CON' — KOHCcONb (KnaBmaTypa 1 3KpaH);

‘LPT1', 'LPT2'... — napannenbHbie noptbl (Tna Centronix);

'PRN' — npuHTEp (CMHOHUM UMeHM LPT1);

'‘COM1', 'COM2'... — nocnepoBaTe/ibHble NMOPTbI;

‘'NUL' — puKTMBHOE yCTPOMCTBO (NycToi ¢paiin), ncnonbayercs ANa OTAAAKMN.
®dunsmyeckn onepaumm BBoAa-BbiBoAa C paniamm BbINOJHAKTCA C UCMNONb30BaHNEM
cneunanbHoro bydepa. CtaHOapTHbIN 06bem bydepa 128 6ant. Pusmnyeckana 3anucb
Ha YCTPOWMCTBO NPOMCXOAUT TONbKO Toraa, Koraa MHpopmaumen byaert 3aHAT

nocneaHun 6anT bydepa. dTMM AOCTUTAETCA KOMAPOMMUCC MENKAY KOIMYECTBOM U

NNTENbHOCTbIO 0bpalleHni K Aucky. bydepusauma — HaKonaeHue AaHHbIX C Uenblto
obMeHa MMM MeXKay NPOrpammoit U BHELHUMM YCTPOMCTBAMMU.

4 BHelwWHAA NnamAaTb, A
) -
o3y YCTPOUCTBO
| p »[ 26 60 L »{ |
Mporpamma 128 63T daunn
Y, \ )
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®AMNNOBLIE TUNDI

Turbo Pascal noggepxunsaet Tpu ¢pannoBbIx TMNA:
* TekctoBble pannbli— Var Fl1l : TextFile;
°* TunmuamposaHHble dpannbl— Var F2 : file of Real;

°* HeTMNM3upoBaHHble pannbl— Var F3 : file;

THUII
of
KOMIIOHEeHTa

I |

— file |

—»(TextFi le)
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OBLLUME NPOLEAYPbI PAEOTbI C ®ANTOBbIMW MEPEMEHHbLIMM

® AssignFile (Var F : <dannosbii Tun>, St : String). Munupanusmnpyet dannosyto
nepemeHHyto F, cBA3bIBas ee ¢ pM3nYecknm dpanaiom, onpeneneHHbIM CTPOKOM St.

®* Reset (Var F: <daunnosbiii Tun>). OTKpbIBaeT ¢ain, onpeaeneHHbin ¢annoBomn
nepemeHHon F, ona yteHua. [lnAa KOPPEKTHOro BbINOJIHEHUA NpoLEeAypb!
Heobxoanmo nmeTtb pann ¢ COOTBETCTBYHOLWMM MMEHEM Ha AUCKE.

° Rewrite (Var F : <dairnoBbi Tun>). OTKpbIBaeT ¢pann, onpeaeneHHblin Gannoso
nepemeHHon F, ana 3anucu. Mpu oTKPbITUK ANA 3anNMcK cylecTBytowero ¢panna
CTapbi¥ pann yHUYTOXKaeTcA.

°* AppEnd (Var F : TextFile). OTKpbIBaeT TEKCTOBbLIN dhain, onpeaeneHHblin dannosomn
nepemeHHoun F, ana nobaBneHUs CTPOK.

®* Read (F,...), ReadIn(F,...), Write(F,...), Writeln(F,...). BoinonHaoT onepauumn
yTeHuna/3anncu (Kpome HeTUNU3NPOBaAHHbIX ¢paiiios).

® CloseFile (Var F : <dairnosbi Tun>). 3akpbiBaeT paiia, OTKPLITbIA ANA 3aNUCU NN
yteHusa. CBa3b panna c GannoBon NepemMeHHOM coxpaHsaeTcA.
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TEKCTOBbIE ®ANbI

dusnyeckni Tekctosbin damn Tpaktyetca B Delphi Pascal Kak COBOKYNMHOCTb CTPOK
NepeMeHHON ANNHbI, COCTOALLUX U3 CUMBOJIOB KOA0BOW Tabaunubl. B KOHLUE KaxKaon
CTPOKM CTaBUTCA MapKep KoHUa cTpokn EOLN (End Of Line — nocnepoBaTenbHOCTb
kKopos ASCII #13 n #10), a B KOHUe Bcero ¢paiina — mapkep KoHua ¢amna EOF (End Of
File — kop, ASCII #26).

MapKkep KoHUa daunna

Ctpoka 1 ! Ctpoka 2 Crpoka 3 Ctpoka N

MapKep KOHLa CTPOKM

dPusmnyeckme Tekctosble panabl CBA3bIBAIOTCA C panOBbIMU NEPEMEHHbBIMMN,
npuHagnexawmmm tmny TextFile.

[1nAa BBOAa 1 BbIBOAA MHPOPMALIMKM B TEKCTOBbIE halnnbl LCNONL3YIOT Npoueaypbl Read
(ReadLn) n Write (WriteLn), nepBbiMm napameTpom KOTOpPbIX ABAAETCA UMA
nornyeckoro garna, nocne yero cneyeT CNMCOK NepemMeHHbIX, OTHOCALLMXCA K
cumBonibHomy (Char) nnm ctpokosomy (String) Tmny, a Tak»ke K Atobomy Luenomy nnm
BELLLECTBEHHOMY.

WriteLn(Var F : TextFile; X1, X2,.., Xn);
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YTEHWE MHOOPMALIMN N3 TEKCTOBOIO ®AMNA (READ M READLN)

® Ecnm nepemeHHble BBOAA OTHOCATCA K cMMBOAbHOMY TRy Char, To cMmBObI
CYMTbIBALOTCA NOOYEepPeaHO B COOTBETCTBYIOLLME NepemMmeHHble (6e3 pa3genntenein).

° [na ctpokoBoro tuna String[N] KonnyectBo "3aHocMMbIX" CUMBONOB B CTPOKOBYIO
NepemMeHHYI 3aBUCKT OT ee 06bABNEHHOM ANNHbBI. HO ecan nonanca cumson
KOHLA CTPOKK #13, TO UTEeHMEe CTPOKM NpeKpallaeTca.

° [lpu BBEAEHUM YNCNOBbLIX 3HAYEHMIN ABa YNCNA CYUTALOTCA PA3AE/IEHHbIMU, eCU
MeXAy HUMUK ecTb Npoben, cumon Tabynaumm (#9) am cMMBON KOHLLA CTPOKMU
(#13). Echmn HapyweH dopmaT, To dukcmpyeTca olwmnbKa BBOAA-BbIBOAA.

Mpoueaypa ReadlLn cunTbiBaeT 3HAYEHUSA B TEKYLLLEN CTPOKE, U 3aTEM NepeBoauT
MO3ULMIO B HAYaN0 cneayoLer CTPOKK, AaKe ecn B TeKYLLEN CTPOKe OCTaNuCh
HenpPoYnTaHHbIE AaHHbIE.

Var

X1, X2 : Real;

F : TextFile; {F > 12.3 13.4 14.4 15.6}
Begin

Readln (F, X1 ,X2) ; {(X1 »> 12.3; X2 > 13.4}
End.
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3AMNUCb MHO®OPMALLMW B TEKCTOBbIN ®ANN (WRITE U WRITELN)

Mpwn 3anucu nHbopmaLummM B TEKCTOBbIN Ppana CMUCOK BbIBOAA MOXKET BK/IHOUYATb
BbipaxeHua Tuna Char, String, Boolean, a Tak»Ke uenoro nam sewecTBeHHOro TMNoB.
[Mpouenypa Write BbIBOAUT AaHHbIE B TEKYLLYIO CTPOKY U He 3aKpblBaeT ee, T.e.
cheayrowme gaHHble 3anNUWYTCA B TY Xe CTPOoKy. [Npoueaypa WriteLn BbiBOAUT CTPOKY
AaHHbIX U 3aKpbIBaeT ee, npunucoiBaa cumaonbl #13 n #10 B ee KoHel,. NmeeTcA
BO3MOHOCTb YNpPaBaAaTb popmaTtom BbiBoaa Yncen. CNMCoK BbIBOAA MOXKET COAEPHKATb
HE TO/IbKO MePEMEHHDbIE, HO N KOHCTAHTbI, Bblpa*eHUA, BbI30Bbl GYHKLUUN.

Write (F,RealVar, 'HomMep' ,RealVar + Cos (5*5));

ObMeH AaHHbIMUM C KOHCO/bIO

B moayne System onpegeneHol ABe nepemeHHble Input u Output Tmna TextFile,
KOTOpble 3apaHee cBA3aHbl C pusnyeckmum pamnom-ycrpomctsom 'CON' — KOHCObIO,
KOTopoe ob6beaAuHAEeT KnaBuaTypy 1 AUcnnen.

Ecav B npoueaypax Beoaa Read (ReadlLn) onyuwieHo nmsa ¢panna, To c4MTaeTCs, YTO BBOS,
naet n3 cuctemHoro ¢amna Input, 4to pmsanyeckn o3HavyaeT Habop Ha KnaBmaTtype.
AHanorn4yHo, ecau B npoueaypax Bbieoaa aaHHbix Write (WriteLn) onyuweHo nms
danna, To oHU BbIBOAATCA Yepe3 dannosyto nepemeHHyto Output Ha aKpaH.

Write (Output, 23) = Write(23)
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TUMU3UPOBAHHbBIE GANbI

TunusuposaHHbIi Gpann — 310 Ppann, BCeE KOMMOHEHTbI KOTOPOro O4HOro TMNa,
33/1aHHOrO Npu o6BABNEHUN HaNIOBOMN NepeMeHHON. TN AaHHbIX MOXET ObITb
Nnobbim, Kpome pannoB, 06 BEKTOB U CTPYKTYPMPOBAHHbBIX KOMNOHEHTOB (MacCUBOB,

3anucen, U T.4.), coaepralimnx pannbl UM 06bekTbl. KOMNOHEHTbI panna XpaHATCA Ha
AVCKe BO BHYTPEHHEM (ABOMYHOM) dopmaTe.

Mapkep KoHua daina

KoMnoHeHT 0 KoMnoHeHT 1 KOMMOHEHT 2 KoMnoHeHT N

TaK KaK Ka*Kabl KOMNOHEHT 3aHMMAET B paiine oaMHAKOBbIN 06bem (paBHbIN

pasmepy ero TMna), UMeeTca BO3MOXHOCTb OPraHM30BaTb NPAMON AOCTYN K Ka*KAoMy
13 Hux. Mpoueaypa NO3NLNOHNUPOBAHUA

Seek (Var F : <bpamnoBsm Tun>; <HOMEP KOMIIOHEHTAa>)

CMelLaeT yKasaTtesb panna K Tpebyemomy KOMMNOHEHTY.
BBoA-BbIBOA AaHHbIX OCYLLECTBASAETCA CTaHAAPTHbIMK Npoueaypamm Read, Write,

napameTpamm KOTOpbIX Kpome $asIoBOM NEepPEeMEHHOM ABNSAIOTCA NePeMEHHbIE
TAKOro Xe TuMna, Kak u tun panna.

[n. 9. BBoA-BbIBOA, AaHHbIX U PpannoBas CTPYKTYpa



HETUMNU3UPOBAHHbIE ®ANSbI

HetunusmnposaHHble dansibl TaKKe COCTOAT U3 MALLUNHHbIX NPEeACTaBNEHUN AAHHbIX,
KOTOpble 06bABNEHbI 6€3 yKa3aHUA TUMa ero KOMNOHEHTOB. HETUNN3MPOBAHHDbIN
dann — 3TO BbICOKOCKOPOCTHOM HU3KOYPOBHEBDLIM KaHan BBOAA-BbiBOAA ANA AOCTYNa K
ntobbim pamnam c ntobbiMm TMNOM. C ero NOMOLLLbIO MOXHO 3anNMCbiBaTb Ha AUCK
NPOW3BO/IbHbIE YYACTKM paboyen NamaTU KOMNbOTEPA M CYMTbIBATb UX B NAMATb.

Onepaunm YTEHUSA 1 3aNUCK OCYLLECTBAAETCA BIOKaMM C NOMOLLbIO Npoueayp
BlockRead v BlockWrite.

[n. 9. BBoA-BbIBOA, AaHHbIX U PpannoBas CTPYKTYpa
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lnasa 10. YKASATE/IU U AUHAMMUYECKAA NAMATDb

= InHamuyecKaa namaTtb

" TMHMBMpOBaHHbIe M HeTUNN3npoBsaHHbIE YKa3aTenu

Mpoueaypobl paboTbl ¢ yKasaTenamm

" Wcnonb3oBaHMe AMHAMMUYECKON NAaMATU ANA pa3MeLLeHUn
AaHHbIX 60ablIOro obbema

AnHamMmunuyecKkue CTpyKTypbl

= Co3paHue n pabota co cnuckom



ONHAMWYECKAA NMAMATDL, YKASATE/IN

B Delphi Pascal ectb cpeactBa, KOTOpble NO3BOAAKT UCMO/Ib30BaTb AUHAMUYECKYIO
namaTtb (heap-obnacTb, Kyya) noa pasmelleHne gaHHbIX 60NbLLIOK Pa3MepHOCTH, Npn
OpraHM3aumMn AMHAMUYECKUX CTPYKTYP U Ana apyrux uenen. NMpu stom nponcxogmt
ANHAMUYECKOe pasMmell,eHMne JaHHbIX, YTO O3Ha4YaeT Ucnosb3oBaHme obnactu
AVHAMUYECKOM NamMATU HENOCPeACTBEHHO BO Bpems paboTbl (Npy AMHaMUYECKOM
pasmMmelleHnn 3apaHee He N3BECTEH HU TUM, HU KOZIMYECTBO pPa3mMellaeMbliX AaHHbIX).
CpeacTBo ynpaBneHUa AMHAMUYECKOM NaMATbIO — YKasaTeu.

YKasaTesib — 3TO NepeMeHHas, KoTopaa B Ka4YecTBe CBOEro 3HaYeHUA COAEPHKUT agpec
6ainTa namAaTU. Pasamep yKasaTtena paBeH 4 bantam.

TMI'IM3MpOBaHHbIﬁ YKa3aTte/b (CCbI!'IKa) CBA3blBAE€TCA C HEKOTOPbIM TUMOM AadHHDbIX.
Ana obbvsaBneHun TUNMN3NPOBAHHOTIO YKa3aTeNNA UCMNOJ1b3yeTCA 3HAYOK A, KOTOprf;I
nomewaeTcAa nepen CoorBeTCTByrolLUM TUMOM!

Var PInt : “Integer; PReal : “Real;

HeTunusmposaHHble yKasaTtenu (ykasaTenin) XxpaHAT NPOCTO afpeca, KoTopble He
cBA3aHbl C AaHHbIMMN KOHKPETHbIX TUMNOB:

Var P : Pointer;
Nil - «HyneBown» agpec.

[n. 10. YKazatenm n AuHammyeckasa namaTb



PAEOTA C AMHAMWYECKOW NAMATHIO

[InHammnyecKoe pacnpeneneHme namsaT NPOUCXoauT caeayowmm obpasom:

NPUKNAAHAsA Nporpamma 3anpalmBaeT y cUucTeMbl GpparmeHT NnamaTu
onpeaeneHHoOro pa3amepa;

€C/I1 B BbIYMC/INTE/IbHOM MallMHe ecTb cBOHOAHAA NamaTb Tpebyemoro o6bema,
TO CUCTEMaA BblAENSIET 3TOT GParmeHT;

cucTema nepeaaeT NPUKAaAHON NPOorpamMmme yKkasaTeslb Ha 3TY HEeNpPepbIBHYHO
ob6s1acTb B namaTu;

NPUKNagHaa Nporpamma nosiyyaeT yKasaTenb;

NPUKAagHaA nporpamMmma pasmellaeT aHHblIE B BbI,EI,EHEHHOVI o6nacm, Ha4nNHaA C
YKa3aHHOIo agpeca,

MO OKOHYaHMM PabOTbl C STUMKM AAHHbIMWU NMPUKAAAHAA Nporpamma obA3aHa
COOOLWUTb CUCTEME O TOM, YTO BblaeneHHasa 06/1acTb NamMATU MOXKET ObITb CHOBA
Nony4YeHa CUCTEMOM, MHaye roBops, ocBo6oAUTb BblAeNEHHbIN PppParmeHT.

[n. 10. YKazatenm n AuHammyeckasa namaTb



PAEOTA C AMHAMWYECKOW NAMATHIO

[MamATb No4 AMHAMUYECKM pa3MeLLaeMyto NepeMeHHY0 BO BpemMsa paboTbl
nporpammbl Bbligenaetca npoueaypon NEW. Mpoueaypa

New (Var <TuUnmMsmMpOBaHHBM yKasaTeJyb>) ;

BO3BPALLAET aApec BblANEHHOr0 y4acTKa NaMATU Yepe3 NnapameTp-nepemMeHHylto.
Pa3smep y4yacTka namaTtu onpeaenaetca 6a3oBbIM TUNOM yKa3aTens.

Var

PInt : “Integer;

PReal : “Real; {New - dyHKUMS}

Begin Type TyPInt : “Integer;
New (PInt) ; Var PInt : TyPInt;..
New (PReal) ; PInt := New (TyPInt) ;..
PInt® := 2;

PReal” := 2%pi; AMHam. namaATb
PReal” := Sgr (PReal”) + PInt” - 1;
End.

Mocne npoueaypbl New B Kyde moxHO  CTaTny. namaATb

N ymncno Real — 8 6ant
pPa3MeCTUTb 3Ha4YeHNE COOTBETCTBYHO- ew

— 6 A
wero Tmna. Mcnonb3lyetca 3Ha4YOK A — | PReal (4 Gaiita) — aﬂ.pec./v%"mo Integer — 4 6aiita
pa3bimeHOBaHUe yKa3aTtens. PInt (4 6aiita) — agpec A //////M

[n. 10. YKazatenm n AuHammyeckasa namaTb



PAEOTA C AMHAMWYECKOW NAMATHIO

MepenaBaTb 3HAYEHUS MEXKAY YKA3aTE/IAMMN MOXKHO B TOM C/1y4ae, €C/I OHU CBA3AHbI
C OAHUM U TEM }KE TUNOM AaHHbIX (MMH60 0AMNH U3 HUX — HETUMN3UPOBAHHbIN
yKasatenb nnu "Hynesomn agpec” Nil ).

Type
TType = (red, green, blue);
PType = “TType;
Var
Pl1l,P2 : PType;
PInt : “Integer; P : Pointer;
Begin
New (P1l) ; New (P2) ;
Pl := red; P2* := green;
Pl := P2;
PInt := P; P := Pl; P2 := Nil;
Writeln (Cardinal (P1l));
End.

[Mpu BbINONHEHMKU ONepaLumn NPUCBaUBaHUA TEPSAETCA YYAaCTOK NaMATH, Ha KOTOPbIM
CCblNanca yKasaTtesib, CTOSLWMM C/IeBa OT onepaTopa NpMcBamBaHMUA. ITO TUNUYHbIN
cny4vam cos3panuma "'mycopa” (garbage) B AMHammnyeckom namaTu.
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PAEOTA C AMHAMWYECKOW NAMATHIO

Mpoueaypa
Dispose (<TMIMSMPOBAHHEM yKasBaTelb>) ;

0CcBOOOXAaET NAaMATb NO agpecy, XpaHALWEeMYyCcA B yKazaTene. [1pn aTom He
N3MEHSETCA 3HaYEHMeE YKa3aTeNss — TEKYLLEN TPaHULbl HE3AaHATOM ANHAMUNYECKON
namaTun. NMoatomy yepegoBaHmne obpaueHnii K npoueaypam New um Dispose 06bI4HO
NpPUBOAUT K bparmeHTaumMm NamaTn — NnamaTb padbmsBaeTca Ha HebonbLine
dbparmeHTbl C YepeaoBaHNUEM CBOOOAHbBIX U 3aHATbIX YYACTKOB.

Mpu paboTe ¢ HETUNN3MPOBAHHbIMWN YKAa3aTeNAMMU, B OCHOBHOM, MCMONb3YHOTCA
Apyrue npoueaypbi:

GetMem (Var P : Pointer, Size : Word)
{pesepBUMpPOBaHMEe NaMsTH}

FreeMem (P : Pointer, Size : Word)
{ocBOobOXTOEeHMe naMsiTu}

roe P — HETMNN3MPOBAHHbIN yKa3aTe b, Size — paamep B banTax Tpebyemoi nnu
0CBOOOXKAAEMOM YaCTH Ky4u.

Mcnonb3oBaHue npoueayp GetMem/FreeMem (KaK 1 BoobLe Bcs paboTa C
NMHAMUNYECKOM NamATbio) TpebyeT ocobon OCTOPOKHOCTM U cobtoAEeHNA NpaBuna:
0CcB0OOKAATb HYXHO POBHO CTO/1IbKO MaMsATU, CKOIbKO e€e bbl/10 3ape3epBMpPOBaHO, U
MMEHHO C TOro aapeca, C KOTOporo oHa 6bia1a 3ape3epBMpPOBaAHA.
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PASMELLIEHVE AAHHbIX 6O/1bLLIOIO OEbEMA B AMHAMWYECKON NAMATU

Type Diml00x200 = array [1..100,1..200] of Real;

Lilenecoobpa3Ho «bonblune» MmaccuBbl pa3melwaTtb B AMHAMUYECKON NaMATU.

Type
Diml00 = array [1..100] of Real;
{crpoka-mMaccue pasmepom 800 6anT}
Diml00Ptr = ~Diml00;
{yxasaTens Ha CTpPOKy pasmMepom 4 6Gawura}
Diml00x200 = array [1l..200] of DimlO0OPtr
{Maccue ykaszaTenem pasmepom 800 6anT}

Var

D : Diml00x200; I,J : Byte;
Begin

for I :=1 to 200 do New(D[i]) ;

D[I]*[J] := 0.5; {I =1..200, J =1..100}
End.
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OANHAMUNYECKUE CTPYKTYPbI

CnucokK — ynopaaoyeHHbIin Habop
3NeMeHTOB oAHOro Tuna. Pasmep
CMUCKA MOMKET U3MEHATbCA. INEMEHT
cnucka (ntobon AMHaMUYecKom
CTPYKTYpPbl) COCTOUT U3 ABYX YacCTen:
MHOOPMALIMOHHON, coaepHKalLlen
[aHHble, U APECHOMN, rae XpPaHATCA
YKa3aTe/In Ha COCeAHUE 3/IEMEHTbI.

Ouepegb — CNKUCOK, B OJMH KOHel,
KOTOPOro aniemeHTbl gobasBnstoTcs, a
n3 apyroro nsbimatorca. Oyepeab — 310
yctponcteo FIFO (First In, First Out).

CTeK — CNUCOK, B OAMH KOHEL, KOTOPOro
anemeHTbl 40OABAAIOTCA, U U3 HETO }Ke
n3bimatorcsi. CTek — 3T0 YCTPOMCTBO
LIFO (Last In, First Out).

[n. 10. YKazatenm n AuHammyeckasa namaTb
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AOANHAMUNYECKUE CTPYKTYPbI

Ypanutb
y3en

e [pad — cTpyKTypa, cocToALLaA U3 y3/10B
N Ayr, Kaxgas ayra HanpasaeHa oT
OAHOTO0 Y313 K Apyromy.

[06aBuTb

3en
Ypanutb y

?
ayry ? [Tonck

e [lepeBO — HanpaBAEHHbIN rpad, y
KOTOPOro MMeeTcA KOPHEBOM y3en, He
MMEIOLLUIN Ay, BXOAALLMX B HETO; B
KaXAbl y3en BXOAUT OAgHa Ayra; B
KaX4blN y3e/ MOXKHO nNonacTb U3
KOPHEBOTrO 33 HECKO/IbKO LUAroB.
KopHeBown

y3en
[n. 10. YKazatenm n AuHammyeckasa namaTb



CO34AHWE IMHEMHOIO OAHOCBA3HOMO CNMCKA

Type
PMemberType = “MemberType;
MemberType = record
Name : String;
Phone : Word;
Next : PMemberType
end;

Var
First, Member : PMemberType;

YKa3sartenb Ha Tun MemberType onucaH o Toro, Kak onucaH cam tTun MemberType. B
Delphi Pascal Takoe npegsaputenbHoe MCnonb3oBaHUe naeHTuduKaTopa Tmna
pa3peLleHo TO/IbKO Mpu CO34aHNM YKa3aTena Ha 3TOT TUn.

B 3anucb MemberType BkatoueHo none Next, Kotopoe npeactasnset cobomn
yKa3aTenb Ha 3annucb MemberType. 3To ecTb CCbI/IKa Ha COCEAHMM S3NEMEHT CNUCKA.

[n. 10. YKazatenm n AuHammyeckasa namaTb
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CO34AHWE IMHEMHOIO OAHOCBA3HOMO CNMCKA

Begin
Member := Nil;
[IokasmBaer,
for I :=1 to 4 do
begin

New (First) ;

First”.Next := Member;

First”.Name := '...

First”.Phone :=

Member := First;
end;
End.
4
Next 4
(Anpec3) |
Phone 4

Name 4

Member |:>

[n. 10. YKazatenm n AuHammyeckasa namaTb

I .
4

.
LA 4

3

{HeonpeneneHHNM ykak3aTenb -—

2

4yTO NaMsaATE OJsT Member He BmOesneHal

1

Next 1 (Nil)

Next 3
(Agpec 2)

Phone 3

Name 3

[\ [2) (P
(Agpec 1)

Phone 2

Phone 1

Name 1l

Name 2




YHUYTOXKEHUE CINTUCKA

while Member <> Nil do
begin
Element := Member”.Next;
Dispose (Member) ;
Member := Element
end;

Mepen yaaneHmem HeobxoaMMO 3aNOMHUTL CCbIIKY Ha Cneayowmn 3n1emeHT (B
bydep Element), T.K. B npoTMBHOM cayyae BcA MHGOpMaLMA 06 OCTaBLUEMCSA KYCKe
crnucka byaer ytepsiHa. Chegyet ncnonb3oBaTth UMK while...do, T.K. 3apaHee He
N3BECTHO YMCNO MOBTOPEHWUMN, U KPOME TOFO CMTMCOK MOMKET ObITb NMYCTbIM.

[n. 10. YKazatenm n AuHammyeckasa namaTb 12



JOBABJ/TIEHUE HOBOIO 3/TEMEHTA B CMTUCOK
nocne anemeHTa Element, npeasaputenbHO HaligeHHOTO NO HEKOTOPOMY NMPU3HAKY:

NewElement” .Next := Element”.Next;
NewElement”.Name := '...';
NewElement”.Phone := ...;

Element” .Next := NewElement;

Mpeanonaraetca, yto NewElement nmeet Tun PMemberType, un 6bin 3apaHee co3aaH
npoueaypon New. i

Next [:>

Element Phone
Next '
NewElement
Phone
Next
[§ Name
Phone
Name

Ans ynobcTtBa NOMCKa HYXKHOTO 3nemMeHTa uenecoobpasHo dopmupoBaTh CMUCOK B
OTCOPTUPOBAHHOM (NO HEKOTOPOMY MOJIO) BUAE.

[n. 10. YKazatenm n AuHammyeckasa namaTb 13



fnasa 11. OBbEKTDI

OnuncaHue Knaccos, co3gaHne o6beKTos
OrpaHunyeHue AoCTyna K NOAAM U MeToaam
Co3paHue 6Mb6AMOTEK KNaccoB

Peanusauua npmHumna Hacnep0BaHUA
NMonnmopdpusm

PaHHee cBA3biBaHUe

No3aHee cBA3bIBaHUE, BUPTYaJsibHble meToAbl




OMUCAHUE RTACCA

Knacc — 310 CTPYKTYPHbIM TUN AaHHbIX, KOTOPbIX BK/IKOYAET ONMCaHUE NMONEN AQHHbIX,
a TaKxke npoueayp u eyHKkumi (metoabl), paboTatowmx ¢ STUMM NOASIMM.

Type

PMouse = “TMouse;

TMouse = object {class}
Visible : Boolean; {npmumsHak BKI0OUYEH/BHKIOYEH}
Keys : Byte; { komMuecTBO KHOIOK}
constructor Init; { koHCTPYKTOP}
destructor Done; {mecTpykTOop}
procedure On; {BxIIOUMTE yKaBaTeJb MsuM}
procedure Off; { BEIKJIIOUMTE yKasBaTeJk MBI}

end; ;

MeTog, Init co3gaeT u MHMUMaNU3nNpyeT 06 BEKT — KOHCTPYKTOP (onncaHmne HauynmHaeTca
co cnoBa constructor). JTloboi Knacc Ao/KeH UMETb Kak MUHUMYM OAMH KOHCTPYKTOP
(ecnun y Knacca ecTb BUPTYasibHble MeTOAbI).

Ob6paTHbIM KOHCTPYKTOPY AABASIETCA MEeTo, YHUYTOXKeHUA obbeKTa Done — AecTpyKTop
(onucbiBaeTca cnoBom destructor). Knacc He moXeT meTb bosiee 0AHOro AeCTPyKTopa.

Echun O6'b€KT ﬂ,MHaMquCKMVI, TO KOHCTPYKTOP BblAENAET NaMATb AN1A HEITO B KYYE, a
AOECTPYKTOP — OCBO60)-K,£I,3€T MNaMATDb.
. 11. O6beKTbl




CO30AHNE OBBbEKTA

O6beKT — 3T0 3K3eMnAsap Knacca (nepemeHHas Tmna object nnm class). Mogo6HO
3anucKn, 06BEKT UCnonb3yeTca ¢ NPedUKCHOW YacTbio B BUAE MMEHW 3TOrO 0ObeKTa.

CTaTnyecKum obbekKrT:

Var
Mouse : TMouse;
Begin
Mouse.Init; {mEMuMannsauus obwexTa}l
Mouse .On; {BrIIIOUNTE yKaBaTeJlb MbIuy}
End.

ANnHaMUYeCKUN OO BbEeKT:

Var
Mouse : PMouse; {Tun - yxasarenr Ha TMouse}
Begin
New (Mouse, Init) ; {maMumannsaumuss ob6rexTa}l
Mouse” .On; {BKIIOUMTE yKal3aTeNnrs Msuum}

Dispose (Mouse,Done) ; {yHUYTOXUTE OOBEKT }

End.
. 11. O6beKTbl



OrPAHUYEHNE OOCTYNA K NONAM U METOOAM

if Mouse”.Keys > 0 then
begin
Mouse” .On;

Mouse” .0ff;
end;

®dparmeHT owMbOYEH € TOYKM 3peHMA 06 bEKTHOIo NoAxoaa, MOCKONbKY HapyLleH

NPUHLXN MHKancyaauuu. Monydatb nHPpopmaumio o6 obvekTe cnesyeT TobKO NMpu
MOMOLLM ONepaLnmn CeNekTopa, T.e. cneumnanbHbIM METOAOM.

. 11. O6beKTbl



OrPAHUYEHUE AOCTYNA K NMONAM U METOAAM
Type
PMouse = “TMouse;
TMouse = object
constructor Init;
destructor Done;
procedure On;
procedure Off;
function GetKeys : Byte; {umucno xmomox y memm}
function IsVisible : Boolean; {suana meme mam HeT}
private
Visible : Boolean;
Keys : Byte;
end;

BBeneHbl ABa meToga-ceneKktopa GetKeys, IsVisible ana onpeaeneHus coctoaHms
obbekTa.

Camu nonsa Visible n Keys ybpaHbl B cneymanbHy0 YaCTHYHO CEKUMIO private. 9Ta
CeKUuMA aenaet HegOCTYNHbIMM ANA HeENOCpeaCTBEHHOIO UCNOIb30BaHMA B
nporpamme noaa u MeToAbl, PaCnONOXKEHHbIE B HEN.

. 11. O6beKTbl



BUBIMOTEKU KJTACCOB

Mpwn co3aaHnm 6UBAMOTEK KNACCOB OHM OMUCHIBALOTCA B OTAE/bHbIX MOAYANAX,
KOTOpble MOTryT NOAKAKUYATLCA K OCHOBHOM NpOorpamme A8 UCNoib30BaHUA 3TUX
Knaccos. [lna cobntogeHmna npuHUMna MHKaNCynaLUmMm, Knacc onucbiBatoT B pasgene
Interface, a ero metoabl — B pa3gene Implementation, yto no3BonaeT "ckpbITh"
BHYTPEHHee coaepaHne MeToa0B.

Unit UMouse;
Interface {cexuuss muTepdenca}l
Type
PMouse = “TMouse;
TMouse = object
constructor Init;
destructor Done;
procedure On;
procedure Off;
function GetKeys : Byte;
function IsVisible : Boolean;
private
Visible : Boolean;
Keys : Byte;
end;
[n.11. O6beKTbl



BUBIMOTEKU KJTACCOB

Implementation {cexiunuss peanmsamum}
constructor TMouse.Init;
begin
end;

function TMouse.IsVisible : Boolean;
begin

Yele

End.

Program Example;

Uses UMouse; {nopxJnroueHMe MOmOyJisT C KJjlaccoMm}
Var Mouse : PMouse;

Begin

End.
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HACNEOOBAHUE

Mpwn HacnhegoBaHUM 0H6BEKTBI KNAacCa-NOTOMKA NOJIy4atoT BO3MOXHOCTb
ncrnonb3oBaHua ('HacneayoT") NoNen U MeToaoB Kiacca-poauTens, YTo No3BoAseT

NMOBTOPHO HE onpeaenAaTb 3T KOMMNOHEHTbI K/1aCCa.

Program NewMouseDemo;
Uses UMouse; {nmopkiouaeM COBLaHHHN pPaHee MOAYJL}

Type
PNewMouse = “TNewMouse;
TNewMouse = object (TMouse) {npenox - TMouse}
function GetClick (Var X,Y : Word) : Byte;
end;
Var

Mouse : PNewMouse;
A,B : Word;
Button : Byte;
Function TNewMouse.GetClick (Var X,Y : Word): Byte;
begin { byHxuMs1 BOBBpamaeT HOMEpP HaxXaTou
KHOIIKM B CBOE€M BHAUYEeHMM M TeKyluue
KOOPAOMHATE MBI B IapaMeTpax-

end; [IepeMeHHEIX } ;
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HACNEOOBAHUE
Begin
New (Mouse, Init) ;
if Mouse”.GetKeys > 0 then
begin {npoBepka, nNoAKJoOYeHa JM MBI }
Mouse” .On;

repeat
Button := Mouse”.GetClick (A,B);

if Button > 0 then
Writeln (Button,A,B) ;
until Button = 3;
Mouse” .Off;
end;
Dispose (Mouse,Done) ;
End.

HoBbi knacc TMouseNew yHacneaoBan Bce CBOUCTBA Kiacca TMouse, T.K. AB/SeTCS
ero notomkom. CootBeTcTBeHHO, Knacc TMouse ana kKnacca TMouseNew aBnseTca
npeakom, nnm poamtenem. B HOBOm Kaacce onmncaH TONbKO OAUH HOBbIM METOL,

GetClick pns nonyyenuns nHbopmaumm o HaxkaTom KHonKe. Npun 3ToOm BCe MeToAbl
Knacca TMouse CTaHOBATCA AOCTYMNHbIMU ANA 3K3emnaAapos Knacca TMouseNew.

Var M1 : PMouse; M2 : PNewMouse; ... Ml := M2 {monycTwumo}
. 11. O6bekKTbl



NONTMMOPPU3IM

B 06beKTHO-OPUEHTUPOBAHHOM NPOrPAaMMMUPOBAHUN NOANUMOPPU3M NPOABAAETCA B
BO3MOXXHOCTM NnepeonpeaenaTb MeToabl Knacca-npeaka, T.e. pacliMpATb CBOMCTBA
obbeKTa nytem "nepectpamBaHmA’ ero meToa0s.

Type
PPoint = ~TPoint; {oBpexkT — TOuUKa Ha BKpaHe}
TPoint = object
X, Y : Word;
Color : Byte;
constructor Init (InitX, InitY : Word;
InitColor : Byte);

destructor Done;
procedure Draw;
end;
PCircle = ~TCircle; {ob6meKkT - OKPYXHOCTL Ha B3KpaHe}
TCircle = object (TPoint) {npomseommuswi or TPoint}
Radius : Word;
constructor Init (InitX,InitY,InitRadius:Word;
InitColor : Byte);
procedure Draw;
end;
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Constructor TPoint.Init; {npu cospaHum ob6wekTa
begin BamanTCsA KOOPAMHATH TOYKU U
X := InitX; ee LBeT uepes3 IapaMeTpPH
Y := InitY; KOHCTpPYyKTOpa}
Color := InitColor;
end;
Destructor TPoint.Done; {HeT onepaToOpoOB, O6TBEKT
begin end; YHUYTOXAETCsIT C IoMomel Dispose}
Procedure TPoint.Draw;
begin
Writeln ('Pucyem Touky x,y=',Xx,y,'lUBer=',Color);
end;
Constructor TCircle.Init;
begin
Radius := InitRadius;
TPoint.Init(InitX,InitY¥,InitColor) ;
end;
Procedure TCircle.Draw;
begin

Writeln ('PucyeMm okpyxHOCTBL X,Y,R=',6x,y,Radius,
'IBeTr="',Color) ;
end;
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B nporpamme onucaHbl aoBa Knacca: TCircle u ero notomok TPoint. lectpyKtop Done
Hacneayetca, a metoabl Init n Draw Ha ocHoBe NnosMMopPM3Ma NepPEKPbIBAKOTCA.

B KOHcTpyKTOpe Knacca TCircle He TonbKo MHMUMaNu3npyeTca Hosoe none Radius, HO
1 Bbl3bIBAETCA B ABHOM BUAE KOHCTPYKTOP "poamtena’. 910 aenaetca s Toro, Ytobol
NPOUHNLMANN3UPOBATL TE€ NOJIA, KOTOPbIE "NepeLwin No HACeaACTBY'" 3TOMY Kaaccy.

MeTtoa Draw knacca TCircle onnucaH 3aHOBO — pUCOBaHUE OKPYKHOCTU OTAIMYAETCA OT
PUCOBAHMA TOYKMN.

MpuBeAeHHbIN NPUMEP OTHOCUTCS K Caydato npoctoro nonmmopdusma, Koraa npum
Bbl30Be NepeonpeaeneHHoro metoaa Tmn obbeKTta (Knacc), Ana KOToporo Bbi3blBaeTcA
NaHHbIN MeTo/, TOYHO n3secTeH. [pu aTom agpeca meTogoB-npoLeayp, KoTopble
accouunmnpytoTca ¢ umeHem Draw, U rge pasmeLLatoTca KOMaHabl 3TUX MeToA0B,
NOACTaBAAKOTCA B BbI30BbI AaHHbIX METOA0B Ha 3Tane KoMmnuaauun. Takon npouecc
Ha3blBaeTCA PaHHUM CBA3bIBAHUEM — T.€. BK/IIOYEHNEM B MALLUUHHbIA KO, TOYHbIX
apecoB Ha Te TOYKU MPOrpammbl, C KOTOPbIX HAYMHAETCA pPasMeLleHne Koga MeToa
(Tako meToA, Ha3bIBAETCA CTaTUUECKUM).

vVar

Point : PPoint; Circle : PCircle;
Begin
... Point”.Draw; Circle”.Draw; ...
End.
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[encteua kKomnunatopa npu obpaboTke Knacc C1
CTaTUYECKUX METOA0B OOBEKTOB, Knacc C

(notomok C)

CBA3AHHbIX MEPAPXNYECKN:
( ) Hacnepyetcsa f :
1. [pn BbI3OBE MeTO4a KOMMNUIATOP MeTog A y > MeTon A

YCTaHaB/IUBAET TUI O6bel-(Ta, G teeeoe- ,]7

2. YCTaHOBMB TUM, Komnunatop uwet | (ETOA B ) " M€TOA

MeTo/, B npeaenax Tuna obvekTa.

Hanpa ero, Komnunatop Ha3Ha4vaeT

BbI30B 3TOr0 METoAa. —> O3/JHee CBSA3bIBAHUE
3. Ecnan meToa, He HallaeH, TO KOMAUAATOP HAaYMHAET PacCMaTPUBaTb TUN
HenocpeacTBEHHOIO NPAPOAMTENA U ULLLET METOA, UMA KOTOPOro Bbi3BaHO, B
npeaenax poauTenbcKoro Tuna. Ecnm oH HaMaeH, To BbI30OB 3aMEHSETCA Ha BbI30B
meToaa poautensa. Ecam HeT, To KOoMmnunaTop "nogHMmaeTca" elle Ha OAMH YPOBEHb U
T.4. [Ipn 3TOM, ecnm meTod, poanUTENA Bbi3biBAET APYTMe MeToAbl, TO NOCAeAHMNE TaKXKe
byayT meTogamn poaUTENA, AaXKe ecNn NOTOMKU MMEKOT CBOM COOCTBEHHbIE METOAbI.

[Ona cTaHaapTU3aumMmn paboTtbl C 06BEKTAMM, UMEOLWMMM NOAMMOPOHbBbIE METOADI,
BBEAEHO NMOHATME NO3AHEro CBA3bIBaHMUA, KOr4a KOMNUAATOP GOPMUPYET KOCBEHHOE
obpauweHune K agpecy TBM. PeanbHbiN aipec HYXHOro MeToAa He U3BecTeH A0
MOMEHTA BbINOJNHEHMA NMPOrpaMmmbl. ITOT MEeTO, NOAK/HOYaeTCA B npoLecce
BbIMO/IHEHUMA MPOrpPaMMbl, KOraa 0AHO3HAYHO onpeaeneH Tmun obvekTa (Knacc).
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3ameltaemble (nonMmopdHbie) meToabl 06BEKTOB, ANA KOTOPbIX HEOHXOAMMO
peasnin3oBaTb MEXaHM3M NO3AHEro CBSA3bIBaHWUA, HA3bIBAOT BUPTYas/IbHbIMU U
OTMEeYatoT B ONMcaHUM 0b6beKTa CTaHAapPTHOM AnpekTuBon virtual. OgHu u Te xe
BUPTYa/ibHble MeToAbl AO0KHblI UMETb OANHAKOBbIE 3aro/IOBKU Y BCEX 0ObEKTOB
NaHHOM nepapxun. Metopn, o6baBAEHHbIN BUPTYabHbIM B HEKOTOPOM KNacce,
0653aH ObITb BUPTYaIbHbIM W BO BCEX €r0 HacneaHWKax. Micnonb3oBaHWe MexaHU3MOB
NO34HEro cBA3bIBaHMA BO3MOXKHO KaK A1A CTAaTUYECKUX, TaK U ANHAMUNYECKUX
06beKToB (pa3melleHHbIX B AMHAMMUYECKON NamMATH).

TBM Kon
. . y Knacca nporpamMmbil
Kaskabl Knacc, coaepsKallmin nan HacneayoLmi
BUPTYa/ibHble MeTOAbl, UMEEeT CBA3aHHYIO C HUM anpec 3
Tabnuuy BnpTyanbHbiX metogos (TBM), Kotopas anpec 2
Pa3MeLLAeTCA B CTaTUMECKOM NaMATH. agpec 1
B aTOM Tabanue Coaep»KUTCA, B HaCTHOCTMH,
nHpopmauma ob ABHbIX agpecax Bcex appeca
BUPTYaNbHbIX METOA0B AAaHHOIO Kaacca. B"ﬂgi’;'::"x
MNpu co3paHnmn obbekTa (nocne
BbINOJIHEHMA MEeTOAa-KOHCTPYKTOPa)
B Hero fobasnseTca cneymanbHoe none 2 | AMHaMuueckwii
none — ykasaTenb Ha TBM aaHHOro Knacca. none 1 obwekT
agpec TBM
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BUPTYA/IbHbIE METO/bI

Type
PPoint ATPoint;
TPoint = object
X, Y : Word;
Color : Byte;
constructor Init (InitX, InitY : Word;
InitColor : Byte);

destructor Done;
procedure Draw; virtual;
end;
PCircle = “~TCircle;
TCircle = object (TPoint)
Radius : Word;
constructor Init (InitX,InitY,InitRadius:Word;
InitColor : Byte);
procedure Draw; virtual;
end;

{onncaumMss MeTOOOB - IMpPEeXHMue}
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Var
Point : PPoint;
Circle : PCircle;
P : array[l..2] of PPoint;
i : Byte;
Begin
New (Point,Init(..));
New (Circle,Init(..));
P[1l] := Point;
P[2] := Circle;

for 1 :=1 to 2 do P[I]”.Draw;

End.

Point/

X

Y

Color

Anpec
TBM

TBM
KJ1acca
TPoint

Draw

Circlen

X

Y

Color

Radius

Anpec
TBM

TBM
KJl1acca
TCircle

Draw

Tun obenx nepemeHHbix Point u Circle — yKa3saTtenb, Nn0O3STOMYy MOKHO BBECTU MaCCUB
yKa3aTtenel. lNMpucesamBaHue P[2] := Circle KOppPEKTHO C TOYKM 3pEHNA COBMECTUMOCTH
TUMNOB — BCE 0OBEKTbI-MOTOMKM COBMECTMMbI CO CBOMMU NpeaKamun (obpaTHoe He BEPHO).

Ecnn 6b1 meToa Draw Obin CTaTUYECKUM, TO ANA PUCOBAHUS OKPYXKHOCTM NoTpeboBasica

6b1, Hanpumep, Bbi3oB: PCircle(P[2])A.Draw

y,EI,O6CTBO MCNos1b30BaHUA BUNPTYa/IbHbIX MeTOA40B CTAHOBUTCA bonee 3ameTHO npwu

YBEMYEHUN YNCNA U YC/IONKHEHUN UEepPapXUN OOBEKTOB.
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