SI3BIKU
® PO PAMMHPOBAHUS




BBEJIEHHWE

HecMoTps Ha OrpOMHOE KOJIMUECTBO MPOIPAMMHEIX
IIPOIYKTOB KOTOPBIMHM MBI ITOJIb3YEMCS MOXKET
BO3HUKHYTHh HEOOXOJUMOCTh COCTaBICHUS
(HarmcaHus) COOCTBEHHOM IMPOrpaMMBEL.

OCBOEHME MPaBWJI HAITMCAHUS IIPOTPAMMBI ITO3BOJIAET
Jy4Ille OPUEHTUPOBATLCA B KAXKIOU KOHKPETHOU
nporpamme. [loHUMaTh 4TO MOXET CJIEIATh
[porpamMma, a 4ero He MOXKeT.



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOI'PAMMMWPOBAHNWA

S3BIK IporpaMMupoOBaAHUSA
AJITOPUTMHYECKHUN A3BIK
Programming language; Algorithmic language
S3BIK MPOrpaMMHUPOBAHMSA - HCKYCCTBEHHBIU

(hbopmabHBIi) S3BIK, IPeTHA3ZHAYEHHBIH IS 3aIIHCH
AJITOPUTMOB.

A3BIK NPOrpaMMHUPOBAHUSA 3212€TCH CBOMM ONMUCAHUEM U
peaju3yercsd B BU/e CICUATBHON NMPOrpamMMbl:
KOMIIWJIATOPA WM MHTEpPIpeTaropa.



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOI'PAMMMWPOBAHNWA

JleKJIapaTUBHBIH SI3bIK NPOrpaMMupoBanus Ot
gdar.Declaratio - o0bsiBJIEHME

JleKJIapaTUBHBIA A3BIK MPOrPAMMHUPOBAHUA - A3bIK
MPOrpaMMHUPOBAHUA BbICOKOI0 YPOBHSH, NOCTPOCHHbINM:
- HA OMMUCAHUM JAHHBbIX; U
- HA OMMUCAHNM UCKOMOI'0 pe3yJibTara.

JlexyiapaTuBHbIC A3BIKH MOAPA3ACIAITCH HA
(PYHKIUOHAJIbHBIC U JIOTHYECKHE A3BIKU.

Hanpumep: ITPOJIOT



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOIPAMMMWPOBAHNWA

HNcxoaHniv KO

U CX0aHBIA KO - TEKCT NPOrpaMMbl HA AJTOPUTMHUYECKOM
si3bIke. B KoMIIbrOTEpEe MCXOAHBIH TEKCT JIU0O0
HEMOCPEACTBEHHO BBINOJHACTCH HHTEPNPETATOPOM, JTU0O
NpeaBapUTEIbHO MEePEeBOAUTCH KOMIIMJIATOPOM B
CTAHJAAPTHBIN 3arPy304HbIN KOI, ClIOCOOHBIA MHOTOKPATHO
HUCIOJHATHCHA B ONPeENeICHHOU BBIYUCIUTEIBLHOU Cpeje.



OCHOBHDIE TIOHATHWA A3bIKOB
ITPOI' PAMMHKMPOBAHNWA

ManMHHBIA A3BIK

MalMHHBIA A3BIK - A3BIK POrPAMMHMPOBAHMSA, JJIEMEHTAMHA
KOTOPOI0 SIBJAIOTCH KOMAaH/Abl KOMIIbIOTEpA,
XapaKTepu3yloIuecs:

- KOJIMYECTBOM OIIEPAHI0B B KOMAaH/I€;

- Ha3HaYeHueM MH(opMalK, 3aaBaeMoOil B ONlepaHaax;
- HA0OpPOM omepanuid, KOTOpPbie MOKeT BbINOJIHUTD
KOMIIBIOTEP U JAP.

KoHCTPYKIIMH MAIIMHHOTO A3LIKA HHTEPIPETHPYIOTCS
HEeMoCPeACTBEHHO annaparypoii.



OCHOBHBIE ITOHATHUA A3bIKOB
[TPOIPAMMMWPOBAHNWA

Ilepemennasi Variable

IlepeMeHHas - B A3bIKAX NPOrPAMMHUPOBAHUS -
HUMEHOBAHHAA YaCTh MAMATH, B KOTOPYIO MOI'YT
MOMEIIATHLCHA Pa3sHble 3HAYeHUus nepeMeHHou. Ilpuyem B
Ka:;KIbIH MOMEHT BPEMEHHU MePEeMEHHAsA UMeeT
¢IUHCTBEHHOE 3HAaYeHHe. B nmponecce BHINOJIHEHUA
IPOrpaMMbI 3HAYCHHUE MEPEMEHHOU MOKET U3MEHAThCS.

Tvn nepeMeHHBIX OnpeaeSIAeTCs TUIIOM JaHHbBIX, KOTOPbIE
OHU NPEACTABJIAIOT.



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOI'PAMMMWPOBAHNWA

IIpoueaypHO-OpHUEHTUPOBAHHBIN A3BIK IPOrPAMMUPOBAHUSL.
OneparopHbiil A3bIK NporpammupoBanus; UMneparuBHbIii
SI3bIK NIPOrPAMMMPOBAHUS

Ot aar.Imperativus - noBeauTeILHBIH

IIpoueaypHO-OpUEHTUPOBAHHBIN A3BIK MPOrPAMMUPOBAHMA -
SI3BIK MPOrPAaMMHUPOBAHUA BbICOKOI0 YPOBHS, B OCHOBY
KOTOPOI0 IOJIOKEH MPUHIAI onucanus (Imoc/1e10BaTeIbHOCTH)
JNEUCTBHUM, MO3BOJIAOINECH PelIUTh MOCTABJICHHYIO 3a/1a4y.

OObIYHO NMPOUETYPHO-OPUEHTHPOBAHHBIE SA3BIKHM 32aK0T
NMpPOrpaMmbl KaK COBOKYIIHOCTH NMPOUEAYP MM MOANPOrpaMM.

IIpumepsni: BASIC, PASCAL, FORTRAN, Cnu



OCHOBHBIE ITOHATHUA A3bIKOB
[TPOIPAMMMWPOBAHNWA

CemanTuka Semantics

CeMaHTHKA - B MIPOrPAaMMHUPOBAHUM - CUCTEMA NPABUJI
HCTOJIKOBAHUSA OTAEJIbHBIX SI3BIKOBbBIX KOHCTPYKIIMH.
CeMaHTHKA ompeaessieT CMbICJI0BOE 3HAUCHHUE
MpeaJIoKeHUH aJITOPUTMHYECKOT0 SA3bIKA.

Cunrtakcuc OT rpeu.Syntaxis - nopsiiox

CuHrakcuc - Ha0op npaBuJ nocrpoeHus ¢pas
AJITOPUTMHYECKOI0 SA3bIKA, IMMO3BOJIAIOIIUHA ONPEAEeJIUTD,
OCMBICJICHHBIE NPEJ0KEHUA B ITOM SI3bIKE.



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOI'PAMMMWPOBAHNWA

CucremMa nporpaMMHpOBaHUSA

CucremMa nporpaMMHMpOBaHHUS - IPOrpaMMHAasi CHCTEMA,
NnpeaHa3ZHAYEHHAA 1JIsl pa3padoTKHU NMPOrpaMMm Ha
KOHKPETHOM fI3bIKe NMporpamMmupoBanusi. Cucrema
NPOrpaMMHUPOBAHMS NMPEIOCTABJACT MOJb30BATEII0
crenMaJbHbIe CPeACTBA Pa3padoTKH NMPOrpaMm:
TPAHCJAATOP, (CenuaJbHbIH) PEIAKTOP TEKCTOB
nporpaMm, OMOJHOTEKN CTAHAAPTHBIX MOANMPOTrPaMM,
IMPOrPAMMHYI0 JOKYMEHTAIMIO, OTJIAAYUK M JP.



OCHOBHBIE ITOHATHA A3bIKOB
[TPOI' PAMMHUWPOBAHIMA

Tun panneix Data type

Tvn faHHBIX - XapaKTepPUCTHKA HA00pa JAHHbIX, KOTOpasi
omnpeaessier:
- AMAMAa30H BO3MOKHBIX 3HAYEHHMH TaHHBIX U3 HA0Opa;
- IOIYCTUMBbIE ONepPalMi, KOTOPbIe MOKHO BbINOJHATH HA/JI
ITUMHM 3HAYCHUSIMH;
- CIOCO0 XpaHeHUsl ITUX 3HAYECHUH B MAMSATH.

Pa3ziaunuaror:
- IPOCTHIE TUNbI JAHHBIX: LeJble, JeHCTBUTEIbHbIC YUCIIA

uap.;
- COCTaBHbI€ THIBI JAHHBIX: MACCUBBI, (PAUJIBI U JIP.



OCHOBHBIE ITOHATHWA A3bIKOB
[TPOIPAMMMWPOBAHNWA

A3bIk accemOiiepa Accemouiep
Assembly language; Assembler

A3bik accemoiepa - corutacao 'OCT 19781-90 - sa3bIik
IPOrpaMMHMPOBAHMSA; CUMBOJIbHAsE opMa MAIIMHHOTO
SI3bIKA C PAAOM BO3MOYKHOCTEH, XapAKTEePHbIX JJI A3bIKA
BbICOKOI0 YPOBHSA. OOBIYHO A3BIK acceMOiiepa BKJAKYAET
MaKpOCpeaCTBA.



OCHOBHBIE ITOHATHA A3bIKOB
[TPOI' PAMMHUWPOBAHIMA

S3BIK BBICOKOT0 YPOBHSA 3BIK BHICOKOI'O YPOBHHA -
cortacHo 'OCT 19781-90 - si3pIk mporpaMMupoBaHusl,

IMOHSATHUS M CTPYKTYpPa KOTOPOro yA00HBI /I BOCHIPUSITUSA
YeJI0BEKOM.
A3BIKM BBICOKOI0 YPOBHSI OTPAKAIOT MOTPEOHOCTH

IPOrpaMMMCTa, HO He BO3MOKHOCTH CHCTEMbI 00padOTKH
JAHHBIX.



OCHOBHBIE ITOHATHUA A3BIKOB
[TPOIPAMMMWPOBAHNA

ZAKM3HEHHBIM HUKJ IPOrPAMMHOI0 00ecreyeHus -
MepUuo pa3padoTKM U IKCILUIyaTAIlMHM IIPOrPAMMHOI0
o0ecrnedyeHusi, B KOTOPOM OObIYHO BBLAEJSIOT 3TAIbI:
-1- BO3BHUKHOBEHHE U HCCJIeI0OBaHNE H/IEH;

-2- aHaJIM3 TPeOOBAHMM U NPOEKTHPOBAHME;

-3- mporpaMMupoBaHue;

-4- TeCTUPOBAHME U OTJIAJAKA;

-5- BBOJ NPOrpaMMBbI B JI€CTBHE;

-6- 3KcILIyaTalMs M CONPOBOXK/IEHHE;

-7- 3aBepuIeHNE IKCILIYyaTAIlMH.



OCHOBHBIE ITOHATHA A3bIKOB
[TPOI' PAMMHWPOBAHNMA

JAucTpudyruBHas cucrema
Ot anrn.Distribute - pacnpeneaste

JucTpuOyTuBHAa"A cucremMa - Hadop GanjioB, MO3BOJIAOIIAN
HHCTAJUIMPOBATH PA00YHUHA BAPUAHT MPOrPAMMHOM
CHUCTEMBI.

Nucranagauusga
YcTaHOBKA
Installation

NHCcTamgauus - npouecc yCTaHOBKH NPOrPaMMHOI0
MPOAYKTA HA KOHKPETHYI0 MAIIIUHY, I/ KOHKPETHOI'O
M0JIL30BaTeJIsl.

NHCcTaauusa mpoBOAUTCH ¢ MOMOIILIO CHICIMAJTBHON
IPOrpaMMbI NOCTABJASIEMOU PA3pPadOTUNKOM.



Ob30P A3bIKOB ITPOI' PAMMUWPOBAHI A

AccemOiep

K s13pIKaM HU3KOTO YPOBHS OTHOCATCS s13bIkn Accembiepa. CBoe Ha3BaHWE OHM IOJYUYUIIA OT UMEHU
CHUCTEMHOM IporpaMMbl AcceMOiep, KoTopasi IpeoOpa3yeT UCXOIHbBIC ITPOrpaMMBbl, HaITMCAHHBIC Ha TaKHX
sSI3bIKaX, HEMOCPEICTBEHHO B KOJIBI MAallTMHHBIX KOMaH/I. YacTsIMU 3/1€Ch CIy)KaT OIePaTophl, a pe3yIbTaToM
COOPKH TMOCJIEI0OBATEIbHOCTh MAIIMHHBIX KoMaH 361k AccemObiepa oObeTUHSIET B ce0e IOCTOMHCTBA SI3bIKa
MAaITMHHBIX KOMaHJ 1 HEKOTOPHIC YEPTHI S3BIKOB BHICOKOTO YPOBHS. AcceMOiep oOecrednBaeT BO3MOKHOCTh
PUMEHEHNS CUMBOJIMYCCKAX UMEH B MCXOJIHOU MPOrpaMMe U M30aBISICT IPOrpaMMHUCTa OT YTOMHTEIIHHOTO
Tpyzaa (Heu30eKHOTO MPH IPOrPaMMUPOBAHKMH Ha SI3bIKE MAITMHHBIX KOMAH) 10 PacHpeacICHUIO aMsATH
KOMIThIOTEpa JUIsl KOMaH/I, IICPEMEHHBIX U KOHCTAHT.

AccemOiep O3BOJISET TakKe THOKO U MOJIHO UCIIOIB30BaTh TEXHUYECKUE BO3MOKHOCTH KOMITBIOTEPA, KaK M
SI3BIK MAIIMHHBIX KOMaH/1. TpaHCIATOp UCXOMHBIX MporpamMM B AcceMOiepe mpole TPaHCIsATopa,
TpeOyFoIIerocs AJis si3bIKa IPOrpaMMHUPOBAHMS BEICOKOTO YpoBHs. Ha AcceMOiepe MOXKHO Hamucarh CTOJb
*e 23QPEKTUBHYIO 110 pa3Mepy U BPEMEHH BBITIOIHEHUS ITPOTrPaMMy, KaK U MPOrpamMMy Ha SI3bIKE MAITHHHBIX
KOMaHJI. ITO JOCTOMHCTBO OTCYTCTBYET Y S3BIKOB BHICOKOTO YPOBHS. DTOT SI3bIK YACTO MPUMEHSIOT IS
IPOTPaMMHUPOBAHKS CUCTEM PEAIILHOTO BPEMEHH, TEXHOJIOTHUESCKUMH MTPOIIECCaMH ¥ 000pYJOBaHHUEM,
obecnieueHue padboThl HHYOPMAIIMOHHO-U3MEPUTEIBHBIX KOMIUIEKCOB. K TakuMm cructemMam OOBIYHO
IIPEIBSBISIOTCS BBICOKHE TPEOOBaHUS 110 00bEMY 3aHUMAEMOU MAIIMHHOMN MaMsATh. YacTo s3bIK
Accembiiepa JJOTIONIHSCTCs CpeAcTBaMy (HOPMUPOBAHNUST MAKPOKOMAH, KaX/(asi U3 KOTOPBIX SKBHBAJICHTHA
HGJIOI/I IpyIIe MalIMHHBIX KOMAHL. Taxolt s3Ik Ha3BIBAIOT SI3BIKOM Makpoaccemonepa. [Ipumenenne mak
"cTpouTenbHBIX" OJOKOB U MPHUOJMIKAET A3BIK AccemMOiiepa K SI3bIKY BRICOKOTO YpOBHS. AcceMOnep
MAaIIMHHO-3aBUCUMBIH SI3BIK, T. €. OH OTPAKaeT 0COOCHHOCTH apXHUTEKTYPhl KOHKPETHOTO THIIA KOMITHIOTEPA



Ob30P A3bIKOB ITPOI' PAMMUWPOBAHI A

IHackauab

SI3bik mporpammupoBanus [lackans ObuT paspadboTan npodeccopoM kadeapsl BHIYUCIUTEIbHON TexHuKH [1IBeiiapckoro
denepanbHOro MHCTUTYTA TexHoMoruu Hukonacom Buprom B 1968 roy kak ajnbTepHAaTHBA CYIIECTBYIOUIMM H BCE
YCIOXKHSIOIIUMCS SI3bIKaM IporpammupoBanus, TakuM, kak PL/1, Algol, Fortran. UutencuBroe passurue ITackans
IPUBEJIO K MOSIBJICHUIO Yke B 1973 rojy ero cranaapra B BUC MEPECMOTPEHHOTO COOOIICHHUS, a YKCIIO
TPAHCISATOPOB C ATOTO s3biKa B 1979 romy nepesamuiio 3a 80. B nauane 80-x rogor [lackans eme Oonee ynpodut
cBOM mo3uIuu ¢ nossiaeHueM tpanciastopos MS-Pascal u Turbo-Pascal mis ITIDBM. C storo Bpemenu ITackais
CTaHOBHUTCSI OJIHUM U3 HanOOJIee BAXKHBIX U IIUPOKO UCIOIB3YEMbIX SI3BIKOB MporpaMMupoBanus. CyIIecTBEHHO TO,
YTO SI3bIK JIABHO BBIIIEI 32 PAMKH aKaJIEMHUUECKOTO U Y3KO MPO(PECCHOHATILHOTO HHTEPECa U MCIIONIb3yeTCs B
OOJIBIIIMHCTBE YHUBEPCUTETOB BHICOKOPA3BUTHIX CTPAH HE TOJBKO KaK pabO4YMii HHCTPYMEHT IOJIb30BATEIIS.
Baxueiimieir ocooeHHOCThIO [Tackaiis sBIsSCTCS BOIUIOIICHHAS MJIesl CTPYKTYPHOTO MpOorpaMMupoBanus. [pyroi
CYIIECTBEHHOW OCOOCHHOCTBIO SIBJISIETCSI KOHIEMIIHS CTPYKTYPbI JaHHBIX KaK OJHOTO U3 (DyHIaMCHTAIbHBIX MTOHITHH.

OcHOBHBIC IMPUYHHBI ITOITYJIAPHOCTH ITackans 3akmro4arOTCs B CICAYIOIICM:

IMPOCTOTA A3bIKA ITO3BOJIACT 6I>ICTpO €TI0 OCBOUTDH U CO30aBaTh AJITOPUTMHYCCKH CIIOKHBIC IIPOTIPaMMBbI

pa3BUTHIC CPEACTBA MPEACTABICHUS CTPYKTYP JaHHBIX 00€CIIEUMBAIOT YI0OCTBO pabOTHI Kak C YUCIOBOM, TaK H C
CUMBOJILHOW ¥ OMTOBOM MH(MOpMaIIUe

HAJIMYKE CTEIHAIBbHBIX METOJUK CO3/IaHUs TPAHCIATOPOB ¢ [lackans ynmpocTuio ux pa3paboTKy U ClIOCOOCTBOBAJIO
MIMPOKOMY PacClpOCTPAHEHUIO S3bIKa

ONTUMU3UPYIOIIHNE CBOMCTBA TPAHCIATOPOB ¢ [lackans mo3Bosisior co3naBarh A3HEKTUBHBIE TPOrPaMMbl. ITO
MOCIYKWJIO OTHOM W3 MPUYMH UCTIONBb30BaHus [lackans B KauecTBe si3bIKa CUCTEMHOTO IMPOTrPaMMHUPOBAHUS

B s3bIke [lackanb peanusylorcs ujieu CTpyKTYpHOTO IPOrpaMMHUPOBAHUS, YTO JEJIaeT MPOrpaMMy HAIVISITHOM U JTaeT
XOPOIIUE BOBMOXKHOCTH JIJIsl pa3paOdO0TKH U OTIAJAKU



Ob30P A3bIKOB IIPOI' PAMMNWPOBAHNMA
Cu

Cotpynuuk ¢upmer Bell Labs Jlenuc Putun co3nan s3eik Cu B 1972 rogy Bo Bpemsi COBMECTHOW paboOTHI ¢
Kenom ToMITCOHOM, KaK HHCTPYMEHTAJILHOE CPEICTBO JIJIS Pealiu3alliy oneparronHon cuctembl Unix,
OJTHAKO MOMYJISIPHOCTb ATOTO sI3bIKa OBICTPO Mepepocia paMKU KOHKPETHOW ONEepallMOHHON CUCTEMBI U
KOHKPETHBIX 33/1a4 CUCTEMHOI'0 IIporpaMMHupoBaHusi. B HacTosiee Bpems J1t00ast MHCTpyMEHTaJIbHAS U
ONEPAlMOHHAsl CUCTEMA HE MOYKET CUATATHCS IOJHOM €CIIM B €€ COCTAB HE BXOAUT KOMITWIIATOP sA3biKa CH.
Putun He BeimyMbIBai Cu IpOCTO M3 TOJIOBBI — IPOOOPA30OM CIIYKHII sI3bIK by paspabotanusiii TomrcoHoM.
S3p1k nporpammupoBanus Cu ObLT pa3padOTaH KaK MUHCTPYMEHT JJI MPOrPaMMHUCTOB-IPAKTUKOB. B
COOTBETCTBUU C 3TUM IJIaBHOM I1I€JIbIO €r0 aBTOpa ObLIO CO3[jaHhe YI0OHOTO U MOJIE3HOTO BO BCEX
OTHOILLICHUSX A3bIKA.

Cu sBnseTcs OpyiueM CUCTEMHOTO IIPOrpaMMHUCTa U MO3BOJISET IIIyOOKO BJI€3aTh B CaMbl€ TOHKHE
MexaHu3Mbl 00paboTku nHGopmanuu Ha IBM. XoTs s13bIK TpeOyeT OT MPOrpaMMHUCTa BBICOKON JUCHUILIINHBI,
OH HE CTPOT B (hOpMaJIbHBIX MPETEH3UAX U JAOMYCKAET KpaTkue (OpMyTupPOBKH.

Cu — coBpeMeHHbIN sA3bIK. OH BKJIIOYAET B c€0s1 T€ YNPABISAIONINE KOHCTPYKIIMH, KOTOPbIE PEKOMEH I0BaHbI
TEOpUEH M MPAKTUKOMN MporpaMMupoBanus. Ero cTpykrypa moOyxaeT nmporpaMMKCTa UCIIOJIb30BaTh B CBOCH
paboTe HUCXOJIIEe MPOCKTUPOBAHUE, CTPYKTYPHOE MPOTPAMMHUPOBAHUE U MOIIATOBYIO Pa3padOTKy
MOZYJIEH.

Cu — MOIIHBIA 1 THOKUH A3bIK. Bosbias yacTs oneparonHoi cucteMbl Unix, KOMITHISTOPBI U
uHTepupeTaropsl A3b1k0B Doprpan, [lackans, JIucm, n belicuk HanmMCaHbl UMEHHO C €0 TOMOUIBO.

Cu — ynoOHbI# a3bIK. OH JOCTAaTOYHO CTPYKTYPUPOBAH, YTOOBI MOAJIEPKUBATH XOPOLINUNA CTHIIb
IPOrpaMMHUPOBAHUS U BMECTE C TEM HE CBSI3aH JKECTKUMH OrpaHUYECHUSAMU. B HEKOTOpOM cMbIcie s3Ik CH —
CaMbIil yHUBEpCAJbHBIN, T.K. KpOME Hab0Opa CPEJICTB, MPUCYLIUX COBPEMEHHBIM SI3bIKaM MPOrpaMMUPOBAHUS
BBICOKOTO YPOBHSI (CTPYKTYPHOCTh, MOIYJIbHOCTb, OTIPE/ICIICHHBIC THITHI JIAHHBIX), B HETO BKJIFOYCHBI CPEIICTBA
JUTSL TPOrpaMMHUPOBaHUs MPAKTUUECKU HAa YPOBHE accemonepa. bonpiioit Habop oneparopoB U cpenciB
TpeOyIOT OT MPOrPaAMMHKCTA OCTOPOXKHOCTH, AKKYPAaTHOCTH M XOPOILIETO 3HAHUS S3bIKa CO BCEMU €T0
IPEUMYLIECTBAMU U HEJOCTATKAMU.



Ob30P A3bIKOB ITPOI' PAMMMWPOBAHKWA

Cun++

S3pik C++ nosiBuiics B Hagane 80-x romoB. Co3ganusiii breprom CtpaycTpymom ¢
NEPBOHAYAIILHOM 11€JIbI0 N30aBUTH CE€0s1 U CBOUX JIPY3€il OT MpOrpaMMHUPOBAHUS Ha acceMoepe,
CH WM pa3IMYHbIX JIPYTUX S3bIKaX BHICOKOIO YPOBHS.

[To MHEeHMIO aBTOpa sA3bIKA, pazandre Mexy uaeonoruet Cu u C++ 3aKimrouaeTcss IPUMEPHO B
cieayromieM: nporpamma Ha Cu oTpaxkaeT “croco0 MbliuieHus mpoueccopa, a C++ - cnocod
MBIIUICHHS TporpaMmmucTta. OTBedast TpeOOBaHUSAM COBPEMEHHOIO IporpammupoBanus, C++
JieNIaeT aKIICeHT Ha pa3pa00TKe HOBBIX THUIIOB JaHHBIX HAHOOJIEE MOJTHO COOTBETCTBYIOIIMX
KOHIICIIIIMSAM BBIOPAHHOM 00J1aCTH 3HAHUH U 3aJ1auaM NpuiokeHus. Kiace sSBIseTCs KIIOYeBbIM
noustueM C++. Onucanue Kiacca COACPKUT ONMMCAHKUE TaHHBIX, TPEOYIOITUXCS JIs
peACTaBIeHUs OOBEKTOB ATOTO TUIA U HAOOP ornepanuil 1js padboThl ¢ TOJTO0OHBIMU OObEKTAMM.

B omnnuune ot TpagunuoHHbIX cTpykTyp Cu u Ilackans, yieHaMu Kiiacca siBISIOTCS HE TOJIBKO
JTaHHbICe, HO U QYHKIUMU. OYHKIIMU — YJIEHBI KJacca UMEIOT NPUBWICTUPOBAHHBIN JIOCTYII K
JAHHBIM BHYTPHM OOBEKTOB 3TOT0 Kjiacca U 00€CIeUnBAOT HHTEpPEc MEXTYy STUMU 00bEKTaMU
U ocTajabHOU mporpammoii. [Tpu nanbHele padbote COBEPIICHHO HE 00s3aTeIbHO IOMHUTD O
BHYTPEHHEW CTPYKTYpE KJIacCa U MEXaHU3ME PadOThl BCTPOCHHBIX (QYyHKIUMNA. B 3TOM cMbIciie
KJIacC MOAO0OCH AIIEKTPUUECKOMY MIPHUOOPY — MaJIo KTO 3HAET O €ro YCTPOMCTBE, HO BCE 3HAIOT,
KaK UM IOJb30BaThHCS.

A3bik C++ sBIsIETCS CPEICTBOM OOBEKTHOTO MPOrPAMMUPOBAHUS, HOBEHIIIEH METOIUKU
IIPOCKTUPOBAHUS U PEATU3ALIMU IIPOrPAMM, KOTOPAsl B TEKYIIEM JAECATUIICTUU, CKOPEE BCETO,
3aMEHUT TPAAULIMOHHOE MPOLIEAYPHOE MPOrPaMMUPOBAHUE. [JIABHON LIEJIBIO CO3ATENs SI3bIKa
nokropa beepna Crpayctparia 0bU10 OcHaleHue s3bika C++ KOHCTPYKIUSIMU, MO3BOJISIOIUMHU
YBEIIUYUTH MPOU3BOAUTEILHOCTh TPYy/la IPOTPAMMUCTOB U OOJIETYUTH MPOLIECC OBJIA/ICHUS
OOJIBIIMMU MPOrPAMMHBIMU HPOTYKTAMHU.



Ob30P A3bIKOB ITPOI' PAMMMWPOBAHKWA

KobGoa

Ko0o011 - 3TO CpaBHUTENBHO CTaphIil A3bIK, Pa3pabOTAHHBIN MPEKIE BCETO IS
UCCIICIOBAHUN B SKOHOMUYECKOH cepe. A3bIk mo3BoJsieT 3PPEeKTUBHO padoTarh ¢
OOJIBIIIMM KOJIMYECTBOM JIAHHBIX, OH HACBHIIIEH Pa3HOOOPAa3HBIMU BO3MOKHOCTSIMU
MOMCKa, COPTUPOBKHU U pactpeneneuus. O nporpammax Ha KoOose, 0OCHOBaHHBIX Ha
HIMPOKOM HCTIOJb30BAHUM AHIJIMHCKOTO SI3bIKA, TOBOPST, YTO OHU MOHSITHHI JJaKe TEM,
KTO He BiajieeT Ko0ooM, MOCKOIBKY TEKCTBI HA 3TOM A3bIKE TPOTPAMMHUPOBAHUS HE
HYKJAI0TCSl B KAKUX-JIUOO CHENUAIBHBIX KOMMEHTapusaX. [logqoOHbIe TporpamMMBbl
MPUHSTO HA3bIBaTh caMOAOKyMeHTHpyrommuMucs. K uncny apyrux mmocoB Kobona
OOBIYHO OTHOCST €r0 CTPYKTYPUPOBAHHOCTD. JIOBOJIbHO MOIIHBIE KOMIIUJIATOPHI C 3TOTO
A3bIKa pa3pad0TaHbl 1J11 NEPCOHAIBHBIX KOMIBIOTEPOB. HEKOTOphIE U3 HUX CTOIb

3 PEKTUBHBI, YTO TPOrpaMmy, OTIIAKEHHYIO Ha IEPCOHATILHOM KOMIBIOTEPE, HETPYIHO
nepeHecTy Ha Oonpinre DBM.

[lepeunciisass MUHYCHI HEJIb3 HE BCIIOMHUTH O TOM, 4TO Ha KoOosie MOXKHO
3anporpaMMUpPOBaTh JIMIIb MPOCTEHIINE anreOpandyeckue BeuuciaeHus. s
WH)XEHEPHBIX PacUu€TOB ATOT SA3bIK HE roautcs. Eiie ofgHa npuunHa, KOTopasi B Kakoi-To
Mepe CAEP>KUBAET Pa3BUTHE SA3bIKA, - 3TO Hamnune B CIIIA crienuaibHO CO3JaHHOTO
OTPACJIEBOIO0 KOMUTETA, BbIPA0ATHIBAIOIIETO CTAHAAPTHI, 32 COOIOICHUEM KOTOPBIX
CJIEAUT MPaBUTEIbCTBEHHAs1 KoMuccHus. Kak 3To Bcerga ObIBaeT B MOIOOHBIX CIyYasiX,
(UpMBI, 3aHUMAIOIIMECS] Pa3pa0OTKON MPOTPAMMHOTO 00ECIIEUEHHSI, HE TOPOMSATCS
MOATOHATH CBOM 3arOTOBKH K KECTKUM TPEOOBAHUSAM KOMHUCCHUU, OTCYTCTBYET
KOHKYPEHIIUSI BEPCUIA, & B UTOTE MPOUTPHIBAECT PACIIPOCTPAHEHUE SI3bIKA
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benicuk

beiicuk (Basic - Beginner’s All-Purpose Symbolic Instruction Code — “ynuBepcanbhbiii
CHMBOJIMYECKHUN KO MHCTPYKIIHIA [ HaunHarommx ). [Tpsmoit moromok dopTpaHa u 70 CUX IOP
CaMblIil TIOMYJISIPHBIH S3bIK IPOTPAMMHUPOBAHMS JIJISl IEPCOHALHBIX KOMITBIOTEpOB. [TosiBriics beiicnk
B 1963 roay (Ha3Barh aBTOpa OBLIO OBI TPYIHO, HO OCHOBHAS 3acCjIyra B €ro MOSBICHHH HECOMHEHHO
npuHaiexuT ameprkaninam J[xony Kemenu u Tomacy Kypiry). Kak u mo0bie mpenmMyIiecTsa,
npoctoTa belicuka o0opaunBaiach, 0COOCHHO B PAHHUX BEPCHUSAX TPYIHOCTSIMH CTPYKTYPHUPOBAHUS;
KpoMe Toro, belicuk He A0IyCcKal peKypCHI0 — HHTEPECHBIN TIPUeM, TIO3BOJISIONINN COCTABIATh

3 PEKTUBHBIC U B TO K€ BPEMsI KOPOTKHE TIPOTPaMMBI.

Pa3zpaboTanbl MoIHbIE KOMIUISATOPHI belicuka, KoTopble 00eceurnBaOT HE TOJIBKO 0OraTyro
JIEKCUKY U BBICOKOE OBICTPOAEICTBHE, HO U BOBMOXXHOCTh CTPYKTYpPHOTO IIporpammupoBanus. 1o
MHEHHUIO HEKOTOPBIX IPOTPaMMHUCTOB, Harbosee nHTepecHbIMU Bepcusimu siBisiiorest GWBASIC,

Turbo-Basic u Quick Basic.

B cBoe Bpems nosiiienre Quick Basic o3HaMeHOBaIO poXIEHHE BTOPOTO TOKOJICHUS CHCTEM
porpaMMHUpOBaHMs Ha si3bike bericuk. OH MpeaocTaBisul BO3MOXKHOCTh MOIYJIBHOTO U
IPOIIETyPHOTO MMPOTPAMMHUPOBAHUS, CO3/IaHUsT OMOIMOTEK, KOMITWIISIIUN TOTOBBIX MTPOrpaMM U
npouee, YTO BHIBEJIO €T0 Ha YPOBCHb TAKUX KJIACCUYECKHX SI3BIKOB MPOTrpaMMHUpPOBaHus, kak Cu,
[Mackanb, @oprpan u 1ap. bonee Toro, B CBA3M ¢ OTCYTCTBHEM O(DHUIIMATBHOTO CTaHIAPTa SI3bIKa
Beiicuk, ero peanusarus B Buae Quick Basic crana ¢aktuueckum crangaptom. besycioBHbIMU
JIMIEpaMHu cpeau pa3nnuHbXx Bepeuil beticuka 6pumr Quick Basic 4.5 u PDS 7.1 dupmer
Microsoft, nossusmuecs B kouie 80-x rogos.
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JInen

SAzbik Jlucn 6b11 mipeioxen Jx. Makkaptu B padote B 1960 romy u opueHTHPOBaH HA pa3pabOTKy MPOrpamMm s
pelieHUs 3a1a4 He YMCICHHOTO XapakTepa. AHIINHCKOe Ha3BaHue 3Toro s3bika — LISP sBisercst abopeBuarypoit
Beipakerns LISt Processing (00paboTka CHUCKOB) M XOPOIIO MOTYEPKUBACT OCHOBHYIO 00JIACTh €r0 MPUMCHEHUSI.
[MousTHe “criMcOK’ O0Ka3aja0Ch OYCHb EMKUM. B BHjIe CIIMCKOB YI00HO MPEACTABIATH AIreOpandeckue BhIpaKeHHS,
rpadbl, AIEeMEHTH KOHEUHBIX TPy, MHOXKECTBA, MPaBUjla BHIBOJA U MHOTHE JIPYTHe CIOKHbIE 00beKThI. CIUCKH
SBIISIIOTCSI Hanbosee ruOKor popmoii npeacTaBieHrs HHPOPMAIMHU B MaMATH KOMIIbIOTepoB. HeynuBurensHo
MO3TOMY, UTO YIOOHBIN SA3BIK, CHIEIUATBHO MPEAHA3HAYECHHBIN 1711 00paOOTKH CIHUCKOB, OBICTPO 3aBOEBAI
MOMYJISIPHOCT.

[MTocne mosiBineHust JIncna pa3IuYHBIME aBTOpaMU ObLT MPEAI0KEH LEIbIHA PSII APYTHX alTOPUTMUYECKUX S3BIKOB
OpPUCHTHPOBAHHBIX Ha PELICHHE 3a1a4 B 00JACTH HCKYCCTBEHHOIO MHTEJIEKTa, CPEIU KOTOPBIX MOXKHO OTMETHUTh
[Tmeuep, Cuoboa, Pedan, Ipomor. OmgHako 310 He moMemano JIucmy octaTbCst HanboIee MOMYISIPHBIM SI3BIKOM IS
peleHus TakuX 3a1ad. Ha mpoTskeHHd MOYTH COpOKaIETHEH HCTOPUHU €ro CYIIECTBOBAHUS TOSBHIICS DS
nuanektoB 31oro s3eika: Common LISP, Mac LISP, Inter LISP, Standard LISP u np. Pasnuuus mexny HuMu
HE HOCST IMPUHIMITHAIBHOIO XapaKTepa U B OCHOBHOM CBOASTCS K HECKOJIBKO OTIIMYAIOIIEMYCSI HA0OpYy BCTPOEHHBIX
GyHKIMHE 1 HEKOTOPOU pasHuIle B (hopMe 3amucH mporpaMm. [103ToMy porpaMMUCT, HAydUBIIHICS paboTaTh Ha
OJHOM U3 HHX 0€3 Tpyaa CMOXKET OCBOUTH M JIt000M apyroi. boabimmM qocTtonHCcTBOM JINca sSBiIseTCs ero
(byHKIMOHAIbHAS HAPABIEHHOCTb, T. €. IPOrPAaMMHPOBAHUE BEAECTCS C MOMOIIBI0 (GyHKImiA. [IprudeM QyHKIHS
IIOHUMAETCS KaK MPaBHIIO, COMOCTABIIAIONICE 3JIEMEHTaM HEKOTOPOTO KJIacca COOTBETCTBYIONIUE DJICMEHTHI APYTOro
kiaacca. CaM IpoIeCcC COMOCTABICHHUS HE OKa3hIBACT HMKAKOTO BIMSHUS HA PabOTy MPOrpaMMbl, BaK€H TOJIBKO €T0
pe3ynbTaT — 3HaYCHHE (PYHKIUH. DTO IMO3BOJISIET OTHOCHTEILHO JIETKO IMHCATh U OTIAXKHBATh OOJIBIINE
IPOrpaMMHBIEC KOMIUIEKCHI. SICHOCTh MMPOrpaMM, YETKOE pa3rpaHHyYCHHE MX (DYHKIIMMA, OTCYTCTBHE KaBEP3HBIX
10004HBIX 3((PEKTOB IIPH MX BBIMOIHEHUH SBIISIETCS 00s3aTEIBHBIME TPEOOBAHUSAMH K IIPOIPAMMHUPOBAHHIO TaKUX
JIOTHYECKH CIIOXKHBIX 3a/1a4, KAKOBBIMH SIBIIIIOTCS 3a[]a4d UCKYCCTBEHHOIO MHTEIUIEKTA. J[UCIHUILINHA B
IPOrPaMMHPOBAHHH CTAHOBHTCS 0COOEHHO Ba)KHOM, KOTIa HaJ MPOrpaMMOii paboTaeT He OIMH YEIIOBEK, a Ieas
IpyIIa IPOrpaMMHUCTOB.

SI3bIK IporpamMmupoBanus JIMCH npeaHa3HauYeH B EPBYIO OUepeas s 00pabOTKH CMMBOJIBHON HH(POPMALINN.
[TooTOMy €CTECTBEHHO, YTO B MUpe JIMCIIa YuClia UrparoT JajeKO HE IIaBHYIO pojib. OCHOBHBIE THITBI JaHHBIX B
JIucrie Ha3pIBAIOTCS “aToM’ U “TodyedHas mapa’ .



Ob30P A3bIKOB ITPOI' PAMMMWPOBAHKWA

IIpoJior

S13BIK JIOTHYECKOTO MPOTPAMMUPOBAHMS ITPEAHAZHAYEH IS
MPEACTABICHUS U UCNIOJIb30BAHUA 3HAHUN O HEKOTOPOU
peaMeTHOM 001acTH. IIporpaMMbl Ha 3TOM SI3BIKE COCTOST M3
HEKOTOPOTO MHOKECTBA OTHOIIIEHUM, A €€ BHIIIOJHEHUE
CBOJUTCA K BBIBOJY HOBOI'O OTHOILIEHUS HA OCHOBE 33aJIaHHBIX.
B IIposore peannzoBaH AEKJIapaTUBHbBIN MMOAXO0M, IIPHU KOTOPOM
IOCTATOYHO OIUCATh 3a/1a4y C MOMOIIBIO TIPABUI U
YTBEPXKJICHUM OTHOCUTEIIBHO 3aJaHHBIX 00BEKTOB. Eciin 3T0
OIIMCAHUE SIBJIISIETCA JIOCTAaTOYHO TOYHBIM, TO DBM MoOXeT
CaMOCTOSITEIIbHO HalTH TpeOyemMoe pellIeHuUE.
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Object PAL

Object PAL sBisiercs morubIM si3bikoM niporpammupoBanus. Object PAL npencrasnser
c000i 0OBEKTHO-OPUEHTUPOBAHHBIN, YIIPABISICMBIN 110 COOBITHSAM, BU3YaIbHBIN S3BIK
nporpammupoBanus. Ha HadansHOM ypoBHe ¢dyHkuunoHansHocTr Object PAL moxHO
OCYIICCTBIISITh OIEpaIliy C JAaHHBIMH, CO3/1aBaTh CIICIIHMALHBIC MEHIO, a TAK)KE YIIPABIIAThH
cearcoM BBoja gaHHbIX. CoObiTust B Object PAL nopoxnaroT koMaHabl, KOTOPbIE HMUTHPYIOT
a¢dekr ucrionb3opanns Paradox B uaTepakTHBHOM pekrMe. CyIecTByeT BO3MOXHOCTb
aBTOMATH3MPOBATh YaCTO BBIMOJHICMBIC 3aJIaHUs, a TAKXKE OCYIICCTBIIATH HaJl TAOJIUIIaMHU,
dbopmMamu U oTYETAMU JCHCTBUS, KOTOPBIE OBLIM HE JOCTYIHBI IPH UHTEPAKTHBHOU padoTe.
Taxke Object PAL npenocrasiser Bce cpeacTBa NOTHODYHKIIMOHAIBHOTO SI3bIKA
nporpammupoBanus B cpeae Windows. Moxuo ucnons3oBars Object PAL nns cozganus
3aKOHYCHHBIX CHCTEM, B KOTOPBIX peaM30BaHbl CIICIIUaIbHAs CUCTEMa MEHIO, CIIpaBOYHAs
crcTeMa, a Tak)Ke BCCBO3MOXKHBIC MpoBepku naHHbIX. B Object PAL MoxHO coxpaHuTh cBOM
HapaOOTKH B JMHAMHYECKH KOMIIOHYeMOM OHMOIMOTEKe, JOCTYI K KOTOPOU OYyIyT UMETh
HEeCKoIbKO GopM. Kpome TOro, MO>kHO YyCTaHOBUTH CBSI3b C JIPYTMMH JHHAMHYECKIMHU
OnOIMOTEKaMH, COACpIKAIIKE TPrpaMMbl HAITMCAHHbIE HAa TaKKuX s3bikax Kak Cu, C++ nim
ITackaisb.

Object PAL moxet ObITh HCITOJIb30BaH B KaU€CTBE MHCTPYMEHTA JUIS CO3/[aHKs aBTOHOMHBIX
nporpaMM. MokHO Hanucarh 3akoHdYeHHOe Windows—TpuiIoKeHHe U 3aITyCTUTD €T0 MO/
Paradox.

Object PAL noagep:xuBaeT MEXaHU3M JUHAMUYECKOrO OOMEHA TaHHBIMH B KAY€CTBE Kak
KJIMeHTa, Tak u cepBepa. Kpome toro, Object PAL moanepxuBaer B KadyeCTBEe KIMEHTA
MEXaHU3M pabOThI C COCTAaBHBIMU JIOKYMEHTaMH. B JOMONTHEHNE K CKa3aHHOMY CYIIICCTBYET
BO3MOYKHOCTh BKJIFOYATh B CBOC MPUJIOKCHUE MYJITBTUMEANIHBIC CPEICTBA, CHAOINB
BBITTOTHSCMOE MPUJIOKCHHUE 3BYKOBBIMU U aHUMAITMOHHBIMU 3 (hEeKTaMH.
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Java

S3bik Java 3apoansics Kak 4acTh MPOEKTa CO3AaHus MepenoBoro nporpammuaoro odecneuenus (I10) s
pa3IUYHBIX OBITOBBIX MPHOOPOB. Peanu3arus npoekra ObUTa Hayara Ha si3bike C++, HO BCKOpE BO3HHUK Pl
po0IeM, HAMIYYIIUM CPEICTBOM OOPHOBI C KOTOPHIMHU OBLTO M3MEHEHHE CaMOTr0 HHCTPYMEHTA - sI3bIKa
nporpaMmupoBanusi. CTao OYEBHIAHBIM, YTO HEOOXOAMM ILIATPOPMO-HE3aBUCHMBIH SI3bIK TPOrPAMMHUPOBAHH,
MO3BOJISIONIMI CO3/IaBaTh MPOTPAMMBI, KOTOPbIE HE MPUXOIUIOCH ObI KOMITHIINPOBATH OTACIBHO IS KaXKIOH
APXUTEKTYPbl B MOYKHO OBLTO ObI HCIIOJIB30BaTh HA PAa3IMUYHBIX MPOIECCOPAX MO PA3TUYHBIMU ONEPAITHOHHBIMH
cucteMaMu. SI3bIK Java nmotpeboBaics i CO3MaHus HHTEPAKTUBHBIX MPOAYKTOB is ceTH Internet. ®akTuueckw,
OOJIBIIIMHCTBO apXUTEKTYPHBIX PEIICHUH, MPHUHATHIX TPU CO37aHNU Java, ObLI0 MPOIUKTOBAHO XKEJTaHHEM
NpPEeI0CTaBUTh CUHTAKCHUC, cxoaHbiil ¢ Cu u Cut++. B Java ncnonb3yrorcs mpakTH4ecky WACHTUYHBIE COTIAICHHUS
JU1s1 OOBSIBJICHUS TIEPEMECHHBIX, TIEpeIady MapaMeTpOB, ONEPATOPOB U JIJIsl YIPABJICHUS TTOTOKOM BBIIIOJTHEHHUEM
kona. B Java no6asnensl Bce xoporinue ueptsl C++.

TpI/I KIIFOYCBBIX 3JICMCHTA O6T>CILI/IHI/IJII/ICL B TEXHOJIOT'HU sI3bIKa Java

- Java npemocTaBiseT I IIKPOKOTO UCIIONIb30BAHUS CBOU amiuieThl (applets) — HeOomnbInne, HaICKHBIE,
JMHAMHUYHBIC, HE 3aBUCSIIHE OT IIaTOPMbI aKTUBHBIEC CETEBBIC MPHIIOKEHHUS, BCTpanBaeMbie B cTpaHuibl Web.
AmnmuieTsl Java MOTyT HacTpauBaThCsl M paCIPOCTPAHATHCS MOTPEOUTESIM C TAKOH JKE JIETKOCTBIO, KaK JFOObIC
nokymertsl HTML.

- Java BBICBOOOXKaeT MOIIIb OOBEKTHO-OPUESHTHPOBAHHOM pa3pabOTKU NMPUIIOKECHUH, CoYeTast POCTON M 3HAKOMBIN
CHUHTaKCHUC C HAJI)KHON U y00HO# B paboTe cpenoit pa3paboTku. DTO MO3BOJISET IIUPOKOMY KPYTy MPOrPaMMHCTOB
OBICTPO CO371aBaTh HOBBIE MTPOTPAMMBI U HOBBIE alIUICTHI.

- Java MpCaOCTABJLACT IIPOTPAMMHUCTY oorarbIi Ha6op KJIaCCOB OOBEKTOB JJIA ACHOTI'O a6CTpaI‘I/Ip0BaHI/IH MHOI'UX
CHUCTCMHBIX (bYHKHHfI, HCIIOJIBb3YCMBIX IIPU pa60Te C OKHaMH, CCTBIO M JJIs1 BBOJAa-BbIBOJA. KroueBas qcpTa 3TUuX
KJIaCCOB 3aKJIIOYAaCTCA B TOM, YTO OHU 00€eCIeunBarOT CO3JaHUC HC3aBMCHUMBIX OT HCHOHBBYCMOfI HJ'IaT(bOpMI)I
a6CTpaKHI/Iﬁ AJIA ITUPOKOIo CIICKTPAa CHCTCMHBIX HHTGp(bCfICOB.
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SA3bIKM MPOrpaMMHUPOBAHNS IJISI KOMIILIOTEPHBIX ceTeil

SA3BIKKM TPOrpaMMUPOBAaHUS 1JIs1 KOMIIBFOTEPHBIX CETEU SIBIISIFOTCS MHTEPIPETUPYEMBIMHU.
WNHTepripeTaTophl JUisl HUX PacpOCTPaHSAIOTCS OECIIaTHO, & CaMU MPOTPaMMbl — B UCXOJIHBIX TEKCTaX.
Takue sI3bIKM HA3BIBAKOTCSI CKPUIIT — SI3BIKAMM.

Perl

Perl sBnsieTcss MHTEPIIPETHPYEMBIM S3BIKOM, CO3JaHHBIM IIporpamMmmucToM Jlapu Yosutom s 00paboTKu
OOJIBITX TEKCTOB M (haiiioB u pacimdporsiBaeTes, kak Practical Extraction and Report
Language (s3bIK 111 TPaKTUYIESCKOTO M3BJICUCHUS JAHHBIX M COCTaBICHUS 0TYeTOB). C IMOMOIIBIO
Perl BBI, HanipuMep, MOXKeTe cO37aTh CKPHUIIT, KOTOPBIH OTKPBHIBACT OJMH MM HECKOJIBKO (DalyIoB,
oOpabaTbiBacT HH(POPMAIIUIO U 3aITUCHIBAET PE3YJIbTATHI.

Perl - s3p1x, mpucnocoOmeHHbIN 1s1 00pabOTKH MPOU3BOJIBHBIX TEKCTOBBIX (haHIOB, H3BICUCHHS M3 HUX
HEOOX0MMOM WH(GOpPMAITUHU U BbIaun cooOIieHuid. Perl Taxke ynoOeH sl HaMCaHUS Pa3IuIHBIX
CHUCTEMHBIX MPOTpaMM. DTOT S3BIK MPOCT B UCIOJIB30BaHUU, IP(HEKTUBEH, HO TIPO HETO TPYAHO
CKa3aTh, YTO OH 3JIeraHTeH M KommakTeH. CuHTakcuc Beipakenuii Perl Gim3ok k cuaTakcucy Cu.
Pexypcus MoxkeT OBITh TPOU3BOIBLHON ITyOHHBI. XoTs1 Perl mpucnocobien i ckaHUpOBaHHS
TEKCTOBBIX (DailJIOB, OH MOKET 00padaThiBaTh TaK ke JIBOMUHBIC JaHHbIe. Perl mo3soiser
UCIIOJIB30BaTh PETYIISIPHBIC BBIPAKEHUSI, CO3/IaBaTh OOBEKTHI, BCTABIATH B TporpamMmy Ha Cu win
Cu++ kycku kojma Ha Perl, a Taxke m03BOJISET OCYIIECTBIATH JOCTYI K 0a3aM JIAHHBIX, B TOM YHCIIC
Oracle.

C mzooperennem World Wide Web, Perl okazasncs nmpekpacHbIM CpeJCTBOM JUIS B3aUMOJICHCTBHS C
web-cepepamu yepe3 Common Gateway Interface (CGI) - obmuit uarepdeiic B3anMoneiiCTBHSI.
Komanzpr Perl moryt nerko noiayuuts gannbie u3 Gopmbl HTML nnu npyroro ncroynvka u
BBIITOJIHATH C HUIMHU KaKoe-HHOYIb JICHCTBHE.

S3eik PHP (1995-1997rr) obnamaer cpenctamu goctyna K b/l v MCIonb3yeTcst Co3aaTesIMu
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Y4eOHbIH A3bIK NPOrPAMMUPOBAHUSA — A3BIK
NPOrpaMMHPOBaHMs, PEAHA3HAYCHHBIN 11 00OyUYeHUS
CIIEIIMAJIMCTOB IIPOrpaMMHUPOBaHMIO. Takol S3bIK JOJKEH
OTBEYaTh IJTABHOMY TPEeOOBaHMIO: MPOCTOTa. UeM Ipoliie oH
OyzeT, TeM OBICTpEE €ro OCBOMT HOBHYOK. BO3MOXXHOCTH
TaKHUX SI3bIKOB MOT'YT OBITh HU)KE YEM BO3MOKHOCTH
MOJTHOIIEHHBIX, HO OHU HE MPEAHA3HAYCHBI I CEPhEIHOU
paboThl. OJIHAKO, TaKKE SA3bIKK TOXKE CIIOCOOHBI K pa3BUTHIO:
MHOTHE YU€OHBIC SI3bIKHU IIPOrpaMMUPOBAHUS BIIOCICACTBUM
IPEBPATUIINCH B MOHOIICHHEIC S3BIKM BHICOKOTO YPOBHS,
Hanpumep Ilackans, BASIC, Ilpoor.
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CTpyKTypHOE MPOrpaMMHpPOBaHNE — METOJ0JIOTHS Pa3pabOTKH
IIPOrPaMMHOTO OOCCIICUCHHS, B OCHOBE KOTOPOM JICIKHT
IIPEACTaBICHHUE IIPOTPAMMEI B BHJIC HEPAPXHICCKON CTPYKTYPHI
onoxoB. IIpemmoxkena B 70-x romax XX Beka J. JlefikcTpoid,
pazpaboraHa u gomnoiaHeHa H. Buprowm.

B cootBeTcTBUU C TaHHOU METOIOJOTrUEU

JIr00as mporpamMMa OpeacTaBiIsIeT cCOO0M CTPYKTYPY. MOCTPOCHHYIO
U3 TPEX TUMNOB 0a30BBIX KOHCTPYKIIMM:

MoCJacaA0BaTCJIbHOC NCIMIOJTHCHUEC — OAHOKPATHOC BLIITIOJIHCHHC onepaum”l
B TOM ITOPAIKE, B KOTOPOM OHH 3aIllMCAaHbI B TCKCTC IIPOIrPaMMBI;

BeTBJIEHHE — OJIHOKPATHOE BBHITIOJIHEHUE OJTHOM U3 ABYX WJU OoJjiee
ornepaluii, B 3aBUCHMOCTH OT BBITIOJTHEHHUS HEKOTOPOTO 3aJJaHHOTO
yCJIOBUS;

HUKJI — MHOTOKPATHOE MCHOJIHEHUE OJHOW U TOU K€ OMEpPALUU A0 TEX
0P, TOKa BBIMOJIHACTCS HEKOTOPOE 3aJaHHOE YCIIOBHE (YCIIOBHE
IPOJOJIKCHUS ITUKJIIA).
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B nporpamMmme 6a30Bbi€ KOHCTPYKIIUA MOTYT OBITh BJIOXKEHBI JIPYT B ApYra MpOU3BOJILHBIM
00pa3oM, HO HUKAKUX JAPYTUX CPEACTB YIPABICHUS MMOCIEI0BATEIbHOCTHIO BBITTOJTHEHUS
omepaluy He IPEeayCMaTpPUBAETCS.

HOBTO[!HIOQI/ICCH gl)[!&FMCHTBI IIPOTPAMMBI (JII/I6O HC IMOBTOPAOIIUCCA, HO

NPEICTABIISIONINE COOON JTOTUYECKH IICIOCTHBIC BEIYUCIUTEIBHBIC OJIOKH) MOTYT
oopMIIATECS B BWJIE T. H. IOANPOrpaMm (mporeayp wim GyHKIui). B aTom cirydae B
TEKCT€ OCHOBHOM MPOrpaMMbl, BMECTO TTOMEIIEHHOTO B MOANpPOrpaMMy (parMeHTa,
BCTABJISICTCS MHCTPYKIMSA BbI30BA MOANPOrpaMmbl. [Ipy BBINIOIIHEHUN TaKOU
WHCTPYKIIMH BBITIOJIHAETCS BBI3BAHHAS MOJANPOTPaMMa, IMOCIE YETO UCIIOJTHEHUE
IIPOrPaMMBbl MPOJIOIKAETCA ¢ HHCTPYKIHH, CIEAYIOIIENA 34 KOMAHIOM BBI30Ba
MTOAITPOTPAMMBI.

P&3[236OTK3 IIPpOTPAMMBI BCQéTCfI IomaroBo, METOJI0M «CBEPXY BHU3N.

ChHauana numeTcs TEKCT OCHOBHOM IIPOTPaMMBbI, B KOTOPOM, BMECTO KaKJOTO CBA3HOTO
Joruyeckoro (hparMeHTa TEKCTa, BCTABIACTCS BBI30B MOJANPOTPaMMBbI, KOTOpas OyaeT
BBITIOJIHATH 3TOT PparMeHT. BMecTo HacTosIIMX, padoTarOMKUX MOAIPOrpaMM, B
MPOTPpaMMYy BCTABJISIFOTCA «3aMTYIIKKA», KOTOPbIE HUYEro He nenatoT. [lomydeHHas
IIporpaMma MpOBEPSIETCA U OTIAKUBACTCH.



CTPYKTYPHOE IIPOI' PAMMUNPOBAHUNE

[Tocne Toro, KaKk mMporpaMMHUCT YOEIUTCS, YTO NOANPOTPAMMEBI
BBI3BIBAIOTCS B MPABUIILHOM MTOCIEA0BATENHLHOCTH (TO €CTh 001Ias
CTPYKTypa IpOrpaMMbl BEPHA), IOAIPOrpaMMBbI-3ary K
MOCJIEA0BATEIbHO 3aMEHSIOTCS Ha peajibHO padoTaronye, IpuiaéM
pa3paboTKa KaxkJa0i HOAIPOrpaMMbl BEAETCS TEM K€ METOJIOM, UTO U
OCHOBHOM IIporpamMmal. PazpaboTka 3akaHYMBaeTCs TOrAa, Koraa He
OCTaHETCS HHU OJHOM «3aThIYKW», KOTOpas HE OblIa OBl yaaieHa. Takas
MOCJIEA0BATEIILHOCTh TapaHTUPYET, YTO HA KaXKJOM JTare pa3padoTKu
IPOrpaMMHUCT OJHOBPEMEHHO UMEET AEJI0 C 0003PUMBIM U ITIOHATHBIM €MY
MHOXECTBOM ()parMEeHTOB, U MOXET ObITh YBEPEH, UTO OOIIAsi CTPYKTypa
BCEX 0o0siee BBICOKMX YPOBHEW IporpaMMmbl BepHa. [Ipu conpoBokaeHUN U
BHECECHUM U3MEHEHUM B NIPOTrPaMMYy BBISICHSIETCS, B KAKME UMEHHO
IpoLeAYpbl HY’KHO BHECTH U3MEHEHHUS, U OHU BHOCSITCS, HE 3aTparuBas
4acTU IPOrpaMMbl, HEIOCPEACTBEHHO HE CBSI3aHHBIE ¢ HUMHU. JTO
II03BOJISICT TapaHTUPOBATh, YTO MMPU BHECEHUH U3MEHECHUM U UCIIPABICHUU
OIIMOOK HE BBIMJET U3 CTPOS KaKas-TO YacTh MPOrpaMMBbl, HAXOAAIIAsICS B
JAHHBIM MOMEHT BHE 30Hbl BHUMAHUS MPOTPaMMHUCTA.



MO/ YJIbHOE ITPOI PAMMHWPOBAHMUE

MoayJb B IIporpaMMHUPOBaHUM MPEACTABISET COOOM
(O)YHKIIMOHAIBLHO 3aKOHYEHHBIN ()parMeHT IPOrpaMMbl,
O0()OPMIICHHBIN B BHJIE€ OTAECIBHOTO (pailjia ¢ UCXOJHBIM KOAOM HJIU
OMMEHOBAaHHOW HEIPEPHIBHOM €ro yacTu (Hampumep, Active
Oberon), npeaHa3HaueHHBINA JJIS UCIIOJIB30BAHUS B IPYTHX
nporpaMmmax. Moiynu mo3BOJISIIOT Pa30MBaTh CIOXKHBIC 3aJ]a4M Ha
0oJiee MEJIKUE, B COOTBETCTBUH C IIPUHIIUIIOM MOJYJILHOCTH.
OOBIYHO MIPOEKTUPYIOTCI TAKUM 00pa3oM, YTOOBI MPEAOCTABIIATh
IporpaMMHUCTaM yIO0OHBIN JJIs1 MHOTOKPATHOTO MCITOJIb30BaHUs
¢yHkronan (naTepdeiic) B Buae Habopa (hyHKIIHM, KIacCOB,
KOHCTaHT. Moaynu MOTyT OOBEIMHATHCA B MTAKETHI U, TAJIEE, B
ONOJIMOTEKHMU.

Monynu MOTYT OBITh 0ObIYUHBIMU, T.€. HATUCAHHBIMUA HA TOM XK€
A3bIKE, YTO U IIPOrpamMMa, B KOTOPOW OHM HUCIIOJIb3YIOTCS, JIMOO
MOOYIAMU pacuiuperys, KOTOpbIE€ ITUITYTCS Ha OTJIWYHOM OT SI3bIKa
OCHOBHOM MPOTpaMMBI sI3bIke. MOIyJIM paciiipeHusi 0ObIYHO
MUAIITYTCS Ha 00J1e€€ HU3KOYPOBHEBOM SI3BIKE, UTO ITO3BOJISIET
MOJIYYUTh BBIUTPHIII B CKOPOCTHU BBIIIOJTHEHUSA
(TpOU3BOAUTEILHOCTH) IIPOIPAMMEBI.



OTJIAJIKA TTPOI'PAMMBbI

OTaaaka — 3Tan pa3padOTKU KOMIOBIOTEPHOUW MPOrpaMMBbl, Ha
KOTOPOM OOHApYKHBAIOT, JIOKAJTU3YIOT U YCTPAHSIOT OIINOKH. YTOOBI
MOHATH, TJI€ BOZHUKJIA OIIMOKA, MPUXOIUTCH :

Y3HaBaTh TCKYIIUC 3HAYCHUA IICPCMCHHDBIX
U BbIICHATD, 110 KAKOMY IIYTH BBIIIOJHAJIACH IIPOI'paMMa.
CYH_ICCTBYIOT ABC B3daUMOIOIIOJHAOIINC TCXHOJIOI'NN OTJIaAKH.

Hcnonp30BaHue OTIaJUMKOB — IIPOrpaMM, KOTOPBIE BKIIIOUAIOT B ce0s
M10JIb30BaTEIILCKUN HHTEpQEC s MOLIaroBOro BHIIOIHECHUS
IpOrpaMMBbl: OIlepaTop 3a OoneparopoM, (PyHKIUS 3a (YHKIUEH, C
OCTAaHOBKAaMM Ha HEKOTOPBIX CTPOKAX HCXOJHOr0 KOJAa WX IPH
TOCTHIKECHHUHU ONPEICIEHHOIO YCIOBHUS.

BBIBOJI TEKYIIETO COCTOSIHUS ITPOTPAMMBI C TTOMOIIBIO
PACIOJIOKEHHBIX B KPUTUUYECKUX TOYKAX MPOrpaMMbl OIIEPATOPOB
BBIBOJIa — Ha DKpaH, IIPUHTEP, TPOMKOTOBOPHUTEND WU B (haill.
BbIBOJ OTI1aI0UHBIX CBEACHUN B (Daiiyl Ha3bIBACTCS
KYPHAJIMPOBAHUEM.



TECTHUPOBAHUWE I1POI'PAMM

I1o 00beKTY TECTUPOBAHUA:
dyukimonaasHoe TectupoBanue (functional testing)

Harpy3ounoe tectupoBaHue
TectupoBanne npousBoautenbHocTH (perfomance/stress testing)
TectupoBanue crabunsHoctH (stability/load testing)

TecTupoBanue ymoOcTBa ucnoab3oBanus (usability testing)
Tectuposanue natTepdeiica noap3onareis (Ul testing)
TectupoBanue Oe3onacHocTH (security testing)
Tectuposanue nokanu3anuu (localization testing)
TectupoBanue copmectumoctu (compatibility testing)



TECTHUPOBAHUWE I1POI'PAMM

110 3HAHHIO CHUCTEMBbI:

Tectuposanue uépnoro smuka (black box)

Tectuposanue 6esoro smuka (white box)

TecTupoBanue ceporo suka (gray box)

Ilo cTeneHn aBTOMATH3HPOBAHHOCTH:

Pyunoe tectupoBanue (manual testing)
ABTOMaTH3MpoBaHHOE TecTHpoBaHue (automated testing)

[TonyaBTOMaTH3upoBaHHOE TeCTHpOoBaHue (semiautomated
testing)



TECTHUPOBAHUWE I1POI'PAMM

Ilo cTenenun N30 IMPOBAHHOCTH KOMIIOHCHTOB.

KommnoneHTHOE (MOAYJIBHOE) TeCTUPOBaHKHE (component/unit
testing)

Wurerpanuonnoe TectupoBanue (integration testing)
CucteMHOe TecTupoBanne (system/end-to-end testing)
Ilo BpeMeHH NpoBeeHNsI TECTHPOBAHMS:

Anbda tectupoBanue (alpha testing)
TectupoBanue npu npuéMke (smoke testing)
TectupoBaHnre HOBBIX (yHKIIMOHAILHOCTEH (new feature testing)
PerpeccronHoe TectupoBanue (regression testing)
TectupoBanue npu caaue (acceptance testing)

bera tectupoBanue (beta testing)



