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Jlekmus 1

1.JInuteparypa mo Kypcy

B.III.Kaypman A3bikyu mporpaMMupOBaHus — KOHIEIIUN U IIPUMEDDI
T.IIparr M.3enkoBuu Z3biku nporpamMvupoBanus. Pazpaborka u peanusanys
P.Cebecr OcHoBHBIE TIOHSITHS SI3BIKOB IIPOIPAMMUPOBAHUS

Ben Apu 3bIku mporpaMMupOBaHUsT

2.0OCHOBHBIE 3LIKK 3aTPArUBAEMbIE B KypPCe

C++(Crpaycrpyn d3bik nporpammuposanus C++, Crpaycrpyn Jduszaiin u sposmorus C++)
Ada (H. T:xexanu. 3bik Aja)

java

C# (C# yckopenusrit Kypc)

Monyna-2(H. Bupr IIporpaMMupoBanus Ha sS3bIKE a7a)

O6Gepon

Pascal/C

Mopyna-2 3a/lyMbIBATIACH KAK JIETKUIl A3bIK, B IPOTUBOBEC 3bIKy Ada.

Tnasa 1
Omnpenenenne M KIaCCU(PUKAINSA A3BIKOB TPOTPAMMUPOBAHNS.

$I3BIK MPOrpaMMHUPOBAHUS — TOHSITHE HE 00ST3ATENHHO CBSI3AHHOE C KOMTIbIoTepoM (Hampumep s3bik APL — s3b1k
g maremarndeckux (opmyn, PLANNER — a3bik qjis jozedi ). MoxKHO OnpeeinTh A3bIK MTPOrpaMMUAPOBAHNS
9KCTEHCUBHO, TO €CTh Yepe3 MHOXKECTBO moHaruil (Hampumep ckazarh uro AIl — sro C++,C,Ada, u Tax masee).
Hpyroe onpenenenne: ZI36IK MPOrpaMMUPOBAHNS — WHCTPYMEHT ILIAHHPOBAHUS TTOBEICHUS MCIIOTHUTE .

Buer nporpamvupoBanus

1.rpoBoe nporpammupoBanue (porpaMMupoBanus /s cebst)
2.Hayunoe nporpamvMupoBanue (st cebst UM 09eHb OTPAHUIECHHOTO KPYTa JIHII)
3.Uuunycrpuanbioe nporpaMMupoBanue (KOMMEPUYECKOe [IPOIPAMMUPOBAHKE)

Knaccudukamusa mo mapaguryme mporpaMMUIPOBAHKST

1.IIpouenypuas (umueparusuas) F(S)->S uponecc nepexoia uz cocrosinus B COCTOAHUE HEKOI'O aBTOMATA. HAJIUIUE
OTIEPATOpA MPUCBAUBAHNS CTPYKTYPUPOBAHUE MAMATH (HATMYNE TUIIOB JTAHHBIX)
2. OyHKIMOHAILHAS MTAPAIATMA,



Jlekmus2
Hcropuyeckuil 04epK pa3sBuTHs S3bIKOB IIPOIPAMMUPOBAHUSI.

B nepuozn ¢ 1960 no 1980 roxa 1osiBuioch OrPOMHOE KOJIMYECTBO sA3bIKOB HporpammupoBanus (Munumym 400). Do
OBIJIO BBI3BAHO TEM, UTO KaskIblii BY. Kayk bl cephe3HbIil MPOEKT CUNTAJ CBOUM JOJITOM UMETh CBO COOCTBEHHDIH
A3BIK TPOTrPAMMUPOBAHUS.

1. O6ocHoBaHMe BHIOOPA SI3BIKOB KypCa

Fortran
[IpoekT pa3pabOTKM 3TOr0 sA3bIKA CAUTAJICH HEAKTYAJHHBIM TaK KAK CAMBIM JOPOTHM DPECYPCOM CUHTAJIOCH KOM-
MBIOTEPHOE U MAMSATh BpEMsl, CIeI0BATEIBLHO ObIcTpoeiicTBrE U 3(hDEKTUBHOCTH TPOrPAMMBI SIBIISLTUCH TTIABHBIMU
npuopuTeraMu. IIOHATHO 9TO HUKAKON TPAHCIATOP HE CIIOCOOEH MeHEPHPOBATH KO, MO CTemeHn 3(PpHeKTUBHOCTH
paBHbBIN KOy HammcanHoMmy 4esoBekoM. Ho cozmarenu oprpana 9eTKO 3HAJIM 9TO XOTEIH W JOOUIUCH BCEX I10-
CTaBJIEHHBIX TIeseit. [IaBHbIe 3aKa39UKH HA TPOTPAMMBI - BOGHHOE BEJOMCTBO ( PACUETHI U3 00JACTH MAT (DUBHUKH).
Cuavana Maremartnk /bu3uk pa3pabaThiBaj ajJrOPUTM - Jajiee TPOrPAMMHUCT ero pean3oBbiBai. OO bsCHEHNE IO
Ha ocHOBE OJI0K-cxeM. IIporpamMmucT 3aHMMAaIICS PACIpEIeIeHNeM TAMSATH U MEPEBOIOM AJTOPUTMA, B MAITHHHBIE
KOIbI(TO ecThb hakTHyuecKu BbInoaHan dyHKImU TpaHcasTopa). OTiaaka Tak ke npejacraBisia npobsiemy. Pe-
3ysbTaToM paboThl HPOrpaMmbl Obula pacredarka uudpoBoii uadopManuu (Haupumep Jamil naMsTy). LaBHbLi
[IPUOPUTETOM OBLIO XKEJAHUE MCKJIIOYUTh U3 CXEMbl Y€J0BEKA KOTOPDIA IIEPEBO/IUTH AJTOPUTM B MAIIUHHBIA KO/I.
ViKe TOrma CyIecTBOBAIM MTPOTPAMMBI TI0 MIEPEBOY MPOrpamMM ¢ acceMbiepa (aBTO KOIOB) HA MAIIUHHBINA A3BIK.
CooTBeTCTBEHHO HEOOXOAMMO CPECTBO MO TEPEBO/LY MPOTPAMM C A3bIKA MOHATHOTO W M3BECTHOTO MATEMaTHKAM Ha,
MAaIIuHHBIA Koa. Bakueiiiine oneparopsl - oneparop NpUCBAUBAHUS,ONEPALUE BBO/IA/BHIBOJIA, YCJIOBHBIE OIIEPATO-
PBI, OIIEPATOPHI MEPEXOJIA.

Fortran - rpancasrop dopmyn. Mammnnas komanga IF - upororun oneparopa IF(e) L1 L2 L3 B doprpane. B
dopTpane CynecTBOBaI0 4 pa3sHOBUIHOCTH OMEPATOPOB nepexona. B 1964 Obu1 MpUHAT TEpBBIH CTAHIAPT A3BIKA,
dopTpaH ABJAIOMUNACT CAMBIM MOMYJISTPHBIM CETO/THS.

1977 - voBbiit crargapt. PopTpan cTas KpaiiHe MOMyJISAPHBIM B MUDE, HO TIPU 9TOM BO BCEX KHIKKAX IO IPOTPAM-
MHUPOBAHHUIO (POPTPAH - HCTOTHUK KOHTP-TIPUMEPOB. IIpoeKT pa3pabaTbiBasiCs B CIEIIKE - TOITOMY OBLIO CAETAHO
JocTarodHo MHOro omubok. Hanpumep doprpan - eMHCTBEHHBIN 43bIK B KOTOPOM XPAHEHHUE MATPUI] OPIraHU30-
BaHHO 10 cTosbmaM. OmnepaTop BBIBOAA K€ BLIBOAUT Bee mocTpouno ( 1 BBIBOZ - omHa crpouka). CremoBareanHo
HEOOXO0IMMO PACIIUPEHUs I3bIKa 71 BHIBOAA (CIUCOK BBIBOJIA) HAPUMED JJIs BHIBOJA MATPHII.

QoprpaH TpenoIaraics A padoThl ¢ MATEMATHIECKUMY MOJE/ISME, HO HA, HEM CTaJ/IM MHUCATh BCE YTO YIrOJI-
HO ( HanpuMmep BU3yaJbHBIA TekcTOBbI pemakrop)./lo 1964 dboprpan 6bu1 6a3obim s3bikom IBM. B s1o Bpems
piusnue IBM 6buio kpaiine Besuko (kak Oracle + intel + Ms ceituac). IviaBublit Hegocrarok s3bika (oprpas -
OH LIPOBOIMPOBAJI MOsiBJIEHHE OLIKOOK B 1porpaMmmax. OCHOBHON HpUMEp - B3PbIB CIlyTHUKA OTIPABJIEHHOIO B KOC-
Moc(ommbOKa, B IPOrpaMme).

Omeparop 1uKJja B IporpamMmme

DO 51=1,3

OTIEPATOPBI TEJA TUKJIA

5 CONTINUE

C touku 3penust (poOpTpPaHa 3TO KOPPEKTHAS TPOrPAMMA

Kaxxprii oneparop ¢dboprpana ObL1 Ha CBOEit cTrpouke (CTpoka nepdokapThl uiu JenThi(Kak npuunHa)). B doprpane
npobeJsibl He Urpajii HUKAKOi posin (TO eCcTh mporpaMmma Morja ObITh HamucaHa 6e3 equHOro npodesia).

Ecnu B npusenennom ¢pparmMenTe 3aMeHUTH 3angTyI0 Ha TOYKY (OIKMCKA) TO HpOrpaMMa CTaHeT TaKoi
DO5I=1.3
L7151t 5KOHOMUY TTAMSTH HET 00bsiBJIeHUs TepeMeHHbix, Ho eci mepemennas naunnaercs ¢ 6yks I-N To oma 1egounc-
JIEHHAsI, WHAYE BEIECTBEHHAsA. Bojiee TOrO JaHHBIE MPUBA3KHA MOXKHO Mepeonpeneisth. ¥ PoprpaHa CyIecTByer
ellle MHOYKECTBO HEJOCTATKOB (I MHIyCTPUAJILHOIO MpOrpaMMUpOBaHus).B naHHOl OnmMbKe BUHOBATHI T€ KTO
IPUHSJI PEIIEHUE UCIIOJIB30BaTh (POPTPaH B TaKOM IpoekTe(3amnyck ciyrauka).Ho qyst maremaruku (Hay4HBIX PO~
exroB) uneasied. CyuiecrByer orpomubiii hbonj nporpamMm Ha GopTpaHe HAKOIJIEHHbI CO BDEMEHH €r0 IIOsBJIEHHS.
[TonsiTue moanmporpaMMbl BOBHUKJIO BrepBble B Poprpane.

[Iporpammbr Ha (opTpane moaydannch odenb 3¢ dexkTuBHbIME .Jlajee HaYaIn Pa3pabaThIBATH HOBBIE S3BIKU
Temu Koro He ycrpauBai doprpan: 19— IFIP pemmin paspaborars 36K 171 00MEHA aJITOPUTMAMHU MEXKy CODOiA.
Pesynbrarom cran szwik AJIT'OJI koropsrit cran crangaprom misa AT, ocobenno ans yauepcureros EBporibr.
Hocrouncra AJITOJIA:

B dorpane Obuiu TOILKO crarudeckue mnepeMennble. B Ajrosie - 6j104Has CTpyKTypa, CreKOBoe DJIOYHOe pacipe-
JleJIeHVe aMsITH,PEKyPCHsi,(HO He ObLIO OrepaTopa BBOAA,/BHIBOJIA).

for i:=1 to N step 1 do

begin

s:=s+ali]

end



IIporpamma na AJITOJI60

KnroueBbie €I0Ba BBIIEISAIOCH TI0 TIOTOBOPEHHOCTH - HA OyMare mOIYEpPKUBAHUEM B MAIIUHE 3aBUCUT OT PEAJIU-
sanun. ITo9TOMY Kaskaasi peaju3alnis BBOIMJIA CBOI Ha0Op OMepaTopoB BBOJA,/BHIBOJA M CBOil CIOCOO BBIIETICHUS
KJTIOYEBBIX CJIOB - CJIEOBATEIHLHO MPOTPAMMbI He neperHocuMbl. Ho mpu aroM B crangapre @oprpana MHOTHE BEIn
HE OMPEJIETISINCH - COOTBETCTBEHHO MHOTOE 3aBUCEJIO OT TeX TPAHCIATOPOB KOTOPbIE yKE CYIIEeCTBOBAIU HA ITAIE
paspaborku cravgapra. IIpu srom doprpan 6bu1 upowe AJITOJIA u 6bu1 nepenocumbiv (eciu nporpamMMa Oblia
narmcana Ha crapgapre ). AJITOJI obnamaer psgoM ceoiicTs(o Hux no3aaee) nporpamMbl Ha AJITOJIE ue Gbimu
3¢ deKTUBHBI, TAK KAK OCHOBHOI IIJIbI0 OBLIA TEpeIaTh MATEMATHIECKYI0 KPACOTY aJrOpuTMa HO He 3DdeKTHB-
HOCTb.

Hedopmanbubiit KpuTepnii Ka4ecTBa KOMIIMIATOPA - CPABHATH OTHOIIEHHE 3(DPHEKTUBHOCTH OTTPAHCIAPOBAH-
HOIT IporpaMmbl U nporpammbl Ha accembiiepe (t1 t2). B kiaccuyeckom Bapuante t1/t2 6osbie 1. Ha Asnrose oo
7-10, ipu 3Tom Ha opTpane dbupmel IBM (omrumusupytomuit kommuasarop) 1.05. diaa RISC apxurexTyp orHore-
HUE MOXKeT ObITh MeHbIne 1(CI0KHOCTh apXUTEKTYphl). POPTPaH MPOJAEMOHCTPUPOBA "TIPUHIUI FKOJOTUIECKUX
HUII KAXKIbI BU 3aHUMAET CTPOTO OFHY IKOJOTWYecKyio Hullry. Takmm 0Opa30M MOXKHO CKa3aTh 9TO y KarKIOTO
SI3BIKA €CTHh CBOS KOJOTHYIECKas HHUIIA - TPOOIeMHast 00aCTh 1 HAOOP HABBIKOB, OMOIMOTEK,TI0EH,aITOPUTMOB 1
[IPOYEro, CBA3aHHOIO C YTUM A3bIKOM. JII0[sM TsKes0 3abbiBarh crapoe ( HaBbiku,6ubauoreku..). Poprpan 3ansi
HUILY - HAYYHO TEXHUYECKUE BbIYUC/ICHUs (OH 3aHsJl €e IEPBbIM U 1I0JIy4us pewaroiiee npeumyiiecrso).C rouku
3pEHUs HAyIHO TEXHUIECKUX BOMPOCOB MOSIBIJIOCH MHOXKECTBO SI3BIKOB TOCIE (hOPTPAHA BO3ZMOYKHO MPEBOCXOISIITIX
ee, HO OHM HE CMOIJIM BBITECHUTH oprpan. IIpumepoM BbITECHEHHUS sIBJISETCS BHITECHEHWE acceMOjepa W3 HUIIN
CHCTEMHOTO mporpaMMupoBanus s3bikom C.

Momyna-2 co3maBajics jisi CHCTEMHOTO IPOrPAMMUPOBAHUS HO HEe cMOT BbitecHUTh si3biK C. [Ipucnocobusmiuch
K HUIIE $3bIK yXKE [MOYTH He CIOCOOEH ee NOKUHYTh. ECiu s3bIK HETOYHO MO3UIMOHUPOBAH JJisd KAKOW-1ub0 Hu-
(Wi €ro HUIIA YIKe 3aHATA) TO OH C GOJIBIION BEPOATHOCTHIO HE MOJIYYUT TOMY/IAPHOCTH.

Ilepuoabr

1.1950 - 1960

Qoprpan

AJIT'OJI (1960)

Agron - mepBasi pazpaboTKa, CEpbE3HOr0 KOJJIEKTURA yUeHbIX. AJros60 TOBIUSI Ha TaKUe A3LIKA KAaK HAPUMED
IMTackajb, IpyU ONMCAHUU CHHTAKCUCA AJIN0JIa BIEpBbIE UCIOAb30Bamch BH® (pa3paboraHuble sl ONUCAHUS CHH-
Takcuca Iroro a3bika). Korma 6buiu BBEeJEHbI rpaMMaTuku craso scuo uro BH® coorsercrByoT rpamMarukam
kiacca 2. Co Bpemen asronaB cuHTaKCUC JI0OBIX S3bIKOB [IPOrPAMMUPOBAHMS OUCHIBAJIUCH (POPMaJIbHO (HALDU-
mep ¢ nomoupio BH®).

1967 - a3bik simula67 (uMUTAIIMOHHOE MOIENUPOBAHUE - CO3JAHME TPOrpaMMHbIH Momeneit). Tlouarue obbek-
ra/Kiacca. Kmodessle coBa class new. OGbeKTHI KJIACCOB 3aBOMINCH TOJIBKO B THHAMWYIECKO TAMSTH C TIOMOIIBIO
new. Crpaycrpyn paboras ¢ 3Tum s3bikoM. paspabarsiBas C+-+. Korma CrpaycTpyn npuexaa B AMEPUKY OH CTaJl
3aHUMATHC UMUTALMOHHBIM MojejupoBanueM ( ajis resepornbix cucrem). On pazpaborasn C ¢ Kiaaccamu -KOTOPbIi
normo 3posioruonupoBas B C++. Mrak simula crama 31akoBbiM si3bikoM B pazsuruu AIT.

Hayunas 3amada - HeOOJIBINION 00bEM JAHHBIX U BLIUUCAUTEIbHOEMKHE omepanun ( umeanen doprpan). Kom-
MEpUECKHe MPUJIOKEHHUs - DOJIBINHE 00HEMBI JAHHBIX W MPOCTHIE omeparmu. Tpedyercs 3 deKTUBHOCTE Omeparmii
BBO/Ia, BBIBO/IA.

1959 COBOL.Bbu1 co3nan crien, KOMUTETOM - 3aHsJI CBOKO SKOJOIMYEcKyIo Hullly (6u3Hec npuiioxkenus) + moj-
nepxkka npasuresnbcrsa CIITA (ogun u3 winenos komurera). Takum 06pasom GOJIBUIMHCTBO KOMMEPYECKHUX [IPUIIO-
2KeHuil ObLI0 Ha 3TOM #3blke(banKku u npodee).Bee KoMbIOTEDDI HOKY1LIAEMbIE 38 OI0/2KETHBIE JI€HbIY JI0JI2KHbL ObLi1K
UMeTh KOMIUISITOP Kobosa. Jlaxke cefitac B HEKOTOPHIX OPTaHU3ANUAX PAOOTAIOT MPOrpaMMbl HA KODOJIE.

ITpo6iema 2000 - ciencrBue ucmoab3oBanus kKoboaa (B 1959 e aymanu o 2000 roxy). Ha mary (DDMMYY)
orBoausIoch MuHuMyM taMsaTu ( 2 uudpsl Ha roa). B pesynbrare orpomuble CyMMbl ObLIM TIOTPAYEHBI U HA II€Pe-
nucbiBaHue mporpamm Ha Kobosie ¢ yaerom npobiembr 2000. Kobosr Toxe He camplii XOpommnii S3bIK HO OH 3aHSLI
CBOIO HHUIILY U JIO CUX [OP HE COBCEM OTTY/IA BHITECHEH.

LISP - "a3bIK HCKYCCTBEHHOrO HHTEJIIEKTA OH He TaK 3D DEKTUBEH 171 KOMMEPUYECKOTrO UCIOIb30BaHus ( TLI0X0
noxurca Ha Poun HelimoBckyto apxuTekTypy) Jluch ObLI mOMysIsgpeH i SKCIEepTHLIX cucreM ( ObLIM JayKe mpo-
eKThI 10 nepeBoay nporpamm Ha Hem Ha C),Ceituac unrepec K juciy( u GyHKIMOHAJIBHOMY IIPOIrPAMMUPOBAHUIO)
BO3POXKIAETCs [IOCJIe TOIO KaK K HUM ObLI 110TepsiH uHTepec( U3 -3a I0TePH MHTEPEca K SKCIEPTHBIM CHCTEMaM )

IT 1960 - 1980
Tostenerne orpomuoro uncia AI1 ( kaxaprit BIL xoren umers croit AIT)

Muorue dbupMmbl e1anu CBOM 40, JJjisi MHOTHX MPOEKTOB co3maBaauch Hosble an( IBM Boenubie mpoekTsr). s
IPOrpaMMBbl IPOTUBOPAKETHON 0GOPOHDI ObLT MPOLyMaH COOCTBEHHbIN A3bIK ( IPUIYyMaH UMEHHO Jjisi BOGHHOTO TIPHU-
MeHenust). f3bIK g nporpammbl Kocmudeckux noseros (PDP-11) - aswik HAL. [lasee nosBuiach uiesi co3aa-
HUsl YHUBEPCAJIBHOIO s3bIKa mporpavmvuposanud. Ilepsas nonsirka - dupma IBM B 1961 anoncuposasa IBM360
(nouiHblit 060POT) KAK YHUBEPCAJIbHYIO CUCTEMY Ul BCeX KJaccos 3ajad. B 1964 Obuia popenana 0S360 (OS



Juist 910d cucrembl).B KadecTBe s3bIKa IPOrpaMMUpPOBaHUsl ObLIO B3dATO IIOHEMHOIY M3 MHOIMX CYUIECTBYIOLIMX
ATl (pekypcust,6aounas crpykrypa, oueparop DO,..).IIpu 310oM B #3bIK 110LAIM MHOIME HE CTOJIb XOPOLUKME YePThl,
KaK HalpuMep CIHCOK BBOJA-BBIBOAA B (doprpane. fA3bik mosyuna Hasaume PL/I. TIpucyrcTBOBaNO ABOWYHO-
Jecarndnoe Koauposanue(4 6ura Ha KaxkIylo nudpy) 4To KpaiiHe yopoCTUJIO BBOJ-BLIBOA ducel. B pesyibrare -
oueHb 6ouibIol, oyenb unrepecHbiil AI1." d3bik PL/T 661 661 OueHb XOPOIIKMM S3bIKOM, €CJIU BHIKUHYTH U3 HErO
80% Bosmoxkuocreit"(c). HO mis IBM360 on Obl1 yHuBEpCaeH W OH CTAJl YHUBEPCAJIbHBIM A3BIKOM HPOrDAMMU-
poBanusi. B ero moxmepkky ObLIO BJIOXKEHO MOATOPa Musumapaa gosuiapos. Ho ceffdac HA 3TOM #A3bIKe HHKTO HE
marer. O GBI pa3paboTaH TOJBKO s OfHON apxuTekTyphl. CylecTBoBaM TOMBITKY meperoca s3bika PL/T Ha
Jpyrue apXuTeKTypPhl HO OHUM He ObLIu 0c000 yraunabiMu. Hampumep ero mopt mox doc.

A3bik PL/I 661 odenb cioxkubiil. Cefidac GOIBITMHCTBO KOMIMIATOPOB MOXKET I€HEPUPOBATh 2 BEPCHUH - OT-
JIAZIOUHYIO ¥ PEJIU30BYIO, IPH ITOM IIONBITKA BBINYCTUTHh 2 Buaa KoMmnuisaTopos ais PL/I nposamuiacs Tak kak
pe3ysbrarhbl U3 paboThl OTIIMYAIUCH [IA2KE HA KOPPEKTHBIX IIporpaMMax (6bLia 110 Da3HOMY Peajli30BaHa CEMAHTUKA
SI3BIKA).

Orciona npasuia - $I3bIK - COBOKYIMHOCTb B3aUMOCBI3aHHBIX KOMIPOMUCCOB(6€3 KOMIIPOMUCCOB HEJIb34).

1968 - mepecmorpennoe coobmienue o AJIIOJI60. paspaborka s3bika ajaros 60 3aKOHYWIACH U HAYAJIACh Pa-
6ora HaJ HOBBbIM #3bIKOM mporpammupoBanus - AJITOJI68 (sapo rpyums - eBponeiinpl).Ouu xorenu caeaarb
yauBepcanbabix xoporuit I, yars onbrr nponuieix paspaborok AIl. B ornmmaun or AJITOJIAG0 cunrakcuc u
CEMAHTUKA AJITOJIAG8 6buin dpopmasibabl. W-rpaMMATHKY Ui OHUCaHUs ceMaHTUKU. OQpProroHajabHOCTD B
CMBICJIE TPOTPAMMUPOBaHNS /qu3aiiHa - ux HezapucuMocThb. st fI1 3o o3HauaeT 9To ecTh ecTh KOHCTPYKuus K n
G u ecjiu OHU OPTOTOHAJIBHBI TO OHM MOTYT CYIIIECTBOBATDH B JII000#1 koMOnHamuu. Hampumep mackaib He SABISETCS
optoroHajibHbIM ATl
for i:=el to €2 do
3/1€CH [JIsl IPUCBAMBAHUS [IOCTYIIHA TOJBKO IIEJIOYUCIEHHAS EePEMEHHAs, KOI/1a KAaK B JIPYIUX CJIydas 3TO HE TaK.
Hekast He OpTOrOHAILHOCTHL 3aji0KeHa y¥ke B kKoumennuio Pou-ueiimosckux ATl B Anrone68 Oniia crepra pas-
HUILIA MEXKLy OIepaTopoM U omepaiueil ( Bce BO3BpaIlaeT 3HAa4YeHHUe, JI00OH oneparop MMeeT 3HAYEHUE) TO €CTh
OTIEPATOPHI U OMEPAIWY CTAJIN OPTOTOHAIBHBI. DTOT 3bIK TOBHsN HaA C.

IMpunuun oproronasnbuoctu Kpacus(mporpammbl Ha AJITOJIE68 Gbuin oueHb KpacuBble W KOMIAKTHBIE), OH
MHOTTEe KOHCTPYKIuH Takoro fII1 GeccMbICIeHHBI M MOTEHIHATLHO COAEPIKAT OMMOKH KOTOPBIE CTOXKHO HANWTH,
nodromy W-rpamMmaruku ceifqac modru He upuMeHdiorcd. Tpancisaropsl 3T0ro #3bika paborasiu KpaiiHe Me/[JIEHHO
- BIJIOTH JI0 HECKOJIbKUX OMEPATOPOB B MUHYTY.

Tax ke sror Il He Hame cebe SKOJIOrMIeCcKOl HulK ( HE CMOI' BLITECHUTH HU OJMH U3 CTAPBIX A3BIKOB U3 €ro
HUIN ). Aron68 - THINYHBIA MEPTBBI A3bIK.



Jlekmust 3

AJros1 66T OYEeHD CI0XKHBIM A3BIKOM - TaKOl CJI0KHBIN A3BIK TPOrPAMMUPOBAHNS HEJIb3sl TPEJIaraTh MUPOBOMY
coobiectBy (c).

IMapasuiesnbho ¢ paspaborkoit AJIT'OJla wen upoekr pazpaborku onepauuonnoii cucrembl MULTICS (mysibru-
IpOrpaMMmupoBaHue, nCIoJIib30BaHue BBIYUCJIATEIHLHON CUCTEMBI MHOTUMUA HOJ'H)3OBaTeJ'IHMI/I) — IIOIIbITKa CO3/aHUA
YHUBEPCAJIBHON, MOIITHON, Kpacusoil cucrembl. Tak ke kak u ¢ AJIT'OJIom 9Ta uaest npoBaIuIach U YaCTh YUEHBIX,
YUaCTBYIOIIUX B MPOEKTE OTKA3AJUCh OT CBOErO ydacTus B HEM (TakK K€ KaK U C MPOEKTOM 110 pa3paboTKe A3bIKa
AJITOJI).

B xagecrse nporuBoseca MULTICS Kenr Temncon mpeoxun UNIX, riaBHo# ujeeit KoTopoit ObL1a mpocToTa
(rak ke 910 neppas OC HauucanHas B OCHOBHOM (KpOMe HEDOJIbLION 4acTu siJpa) HA A3bIKE BBICOKOIO YPOBHHA —
C)

B kon1ie 60-x mpom30III0 HECKOJIBKO 3HAKOBBIX COOBITHI — nostBieHus si3bika, C, s3bika [lackans. A3bik [Tackann
Bbimesn u B 1969 romy m BoOpas B cebs jydiiee 4To ObLIO HmpuAyMaHo Torga kKacarenbHo Il Paspaboranubrit
H. Buprom a1 obydeHnnsi CBOMX CTYIEHTOB IPOTPAMMHPOBAHUIO, OH BKJIIOYAT B CeOs TaKne BO3MOXKHOCTH KakK
[IO/I/IEPXKKY CTPYKTYPHOI'O NMPOIPAMMHUPOBAHUSA M CTPYKTYD AaHHbIX. llackanp sgBiseTcs 4ucro akageMUIeCKuM
SI3BIKOM, TO €CTh €r0 CTAHIAPT COBEPINIEHHO HEe TOAWTCS JJIsi PEAIHHOTO TMPOrPAMMUPOBAHUSI, TIPU 3TOM OH OKA3aJI
OTPOMHOE BIUSHUE HA JAJIbHEIee pa3BUTHE sI3bIKOB MporpaMmMupoBanus. Ero moromku, Takue kak Object Pascal,
Turbo Pascal, Delphi nonynsipasr gazke ceitgac.

3bik C — g3bIK 3aHsBInuil HUIry accembiaepa. B 70-e roibl HaYau mosiBISThCS 6016 OCMBICTIEHHBIE TTPOEKTHI TI0
pa3paboTrKe A3bIKOB IporpaMmmupoBanus (6osee kouuenryasnbubie). A3biky C nazsanue gaiu a3eik CPL(paspabarsisasics
KaK 3amena accembuiepy) gasiee 6o BCPL, nanee B u nakonen C. 9101 s3bIK pazpabarbiBasics 10/ KOHKPETHYTO
HUIIY U He BLITECHEH W3 Hee JI0 cux nop. Jlaxke ceifgac 3TOT A3bIK OCTAETCA caMbiM TOmyaapHbiM (14% mo onenkam
B WHTEPHETE).

A3pik CLU (a3bik aberpakiuu ganubix) — [lepsbiii s3bIK ¢ abcrpakiyedi JanHbIX.

DTOT Mepuo/i FIKCTEHCUBHOIO PA3BUTHUS 3aKOHUYHUJICS CO3JAHHEM TAKOIO 3HAKOBOI'O S3bIKA MPOTPAMMUPOBAHUS
KakK Momyma — 2.

H. Buprom 6b1mu paspaboranbl OCHOBHBIE KoHIemnun co3manus All. B kauecTse mpumepa oH pa3paboTast s3bik
Momyna. Ho o He mpuKuUJICs M0 HEMOHATHBIM TpudnHaMm. Bupt momudurmposas s3bik u B 1980 momyauns Momyiia
— 2. Ha srom a3bike mostHOCTBIO Ob110 Hammcano 110 mas oxmoit rpaduaeckoit cranmuu. Ho ceitwac Moagyna — 2
TOXKE MEPTB, TaK KaK HE CMOI CMECTUTDH s3bIK C M3 HUIIK S3BIKOB CHCTEMHOIO MPOTPAMMUPOBAHUS .

B 1980 romy 3akonuuniics odepennoit ouepenuoii sran passurus 11

Yro kacaercsa [lackasns To TyT crout obparuth BHuMaHHe HAa KHUTy Kepuurana Software tools in Pascal - B
KOTOpPO# 0H chopMynupoBaJ 16 TpuvnH, MO KOTOPBIM MACKAJIb HEYIO0EH [IJIsT TPOMBINIIEHHOTO TPOTPAMMUPOBAHS.
['naBHO# TpUYNHON OBLIO OTCYTCTBUE MOIYIHHOCTH.

Tora e HAYUHACTCS TPETHIl MPOEKT 110 CO3JAHUIO YHUBEPCATBLHOIO A3bIKA TPOTPAMMUPOBAaHU — A3bIKa Aa.
B namnoMm ciydyae momxos K ero co3jgaHuio ObLil coBepiieHHO uHbiM. VcciemoBanusi, IpoBenIeHHBIE B TO BpPeMs
nokasasu, 4ro npumepHo 50% croumoctu I1O - 310 cTOMMOCTD €ro noJIEPKKKU 1 COnpoBoK AeHus. Cien0BaTe/1bHO
OCHOBHAs 33193 — YMEHbBIITUTh 3TH 3aTpaThl. B TO Bpems B cucreme [lenrarona 66110 0kos10 350 paznuanabix ATl
7 TIEJIBI0 TTPOEKTA, OBLIO YMEHBIIHUTD ITO UUCIIO 10 3.

Jlasiee mioce0Bain HECKOJIBKO JIeT pa3paboTKu TpeboBaHuil K A3bIKy,u B 1979 romy ObLIM TOTOBBI OPUTHHAIH-
Hble TPeOOBaHUs. BbIACHIIOCH YTO BO3MOXKHO co31arh yHusepcasbhbii Al na 6a3 PL/1, ALGOL, unu Pascal.
N3navanbno B KOHKypce 6bw10 12 #3bIK0B, 110T0M ocTasnoch 4 ( Bece 4 Ha ocnose nackads). B urore nobeuus s3bik
ana( eqUHCTBEHHBIH sa3bIK paspaboranubiii e B CIITA (Bo ®pannun)) I3bk Ama cTajs 0YeHb MOMYIAPHBIM B TE-
YEeHUU KOPOTKOTO BpeMmenu. Bwura co3mana mesas cucremMa Bepudukanmu u cepTuUKAINT KOMIUISTOPOB 3TOTO
sa3bika. B 1982 Obu1 IpUHAT TEPBBIH CTAHAAPT A3bIKA ATA.

Bruto npunaTo perienne 3aMeHATh CTAaHAAPT sA3bIKa Kaxkabie 10-12 jier, mpu 3TOM HUKAKWX JUAJIEKTOB W IOJI-
MHOKECTB sI3bIKa ObITh HEe O0JRKHO (910 TpeboBasiocs). Bl gaxe u3jan npukas o TOM 4TO BCE HPABUTE]HLCTBEHHOE
1O moskHO 6HITH HA a7e, HO BCKOPe ero oTMeHnsin. B A e 661710 TPUHIINTHAILHOE HOBITIECTBO — MEXaHU3M PAHIEBY
( cuEXpOHM3ANUS TAPAIETHHBIX MPOIECCOB).

B 1983 roxy ¢ ¢ kmaccamu sBosionmonnposas B C++. B 1o Bpemsi ocHoBHBIE TpeboBanus k All craBuauch ¢
TOYKY 3peHus npombiiiennoro ucrnoiab3oanus u OOII Torma ocobo He TPeGOBATIOCH.

IIpobmembr s3bIKaA aga:
1.0rcyrcrue OOII
2.Iloaxom K S3BIKOBOMY TU3ANHY
3.Ectp 2 moaxoma
4.meroz cyHayka ( BCe 4TO HyKHO)
5.MeTO/ YeMOIaHIuKa ( TOJBKO TO 6e3 4ero HeBO3MOXKHO ODOHTHCH)

6.B sa3bike ajga peanuzosan merox cyHayka ( Jyis j060f KPUTHYECKONH TEeXHOJIOMMYECKO# HOTPEOHOCTH B HEM CY-
[IECTBYET KOHCTPYKIHS ).



A3pik Moyna-2 — npuniun demonanduka. Hanpumvep B AZja MOXKHO UMETh BJIOXKEHHbBIE MOJYJIH, a B MOIYJa
— 2 UX HeT, TaK Kak 0e3 HUX MOXKHO 0OONTHCH.

K 1988 korma crano sicao, ato OOIl — ocHOBHOE HAMpPaBJIEHUsT MPOMBIIIJIEHHOTO porpaMmvupoBanus, H. Bupt
MIPEINPUHST TPETHIO TONBITKY co3manns AIl — a3bik 00epOoH, KOTOPBIH MPEACTABIAI U3 Ce0si YPE3AHHYI0 MOIYJLY
-+ HacCJeI0BaHUE.

B 1993 nosiBusica O6epon — 2. B KOTOPbIit 6bLin J06aBIeHbl BUPTYaIbHbIE (DYHKIMK (IIOJLy YUIICH B MTOTE HOJIHBIH
OO04III). Ilpu srom KomuunsTop obepona 3anuman 4,5K crpok, a jgobasieHue BUPTyaibHbIX DYHKUMI 106aBHIO
eme 500 crpok. Urak O6epon — 2 kpaiire nmpocros QOOMATIL. [dnsa mpocThIX Belnei HeIb3sT NCMOIb30BaTh CIOKHBIC
UHCTPYMeHThI. Hampumep KOMOUIATOP ¢ AJIBI ObLI OYEHB CJIOKHBIM.



Jlekmus 4
CoBpeMeHHbIH 9Tall Pa3BUTHUs A3bIKOB IIPOIPAMMUPOBAHUSA.

3HakoBbIe COObITHs 3TOro drana - nossienne C++ (1983), Ada. VImenHOo B si3bIKe aJa BIEPBBIE MOSBHUIOCH
noHsiTre MCKJoYenus. Jlasee 310 nmoHgTHe nepernio B Apyrue a3biku. OHAKO, CBOell 1esu si3bIK a/ia He T00UIICs
(3amenurn Bce apyrue I1). 1995 - HOBbI BapuanT s3bIKa a/1a ( 06eCeYeHHa MAKCUMAaJIbHAs COBMECTUMOCTD CHU3Y
BBEpX).

B 2005 roxy -mosiBujIach eIe oHa Bepcus ajga. Ana 95 - npuMep 0YeHb aKKypPaTHOTO PACIIMPEHUS TPOIELYPHO-
ro Il 06beKTHO-OPHEHTHPOBAHHON TTAPAIUTrMoii. [VIaBHOM MPUYMHON HEyIaUun SI3bIKA a1a - €ro CJI0XKHOCTH. BBLIo
3AIPEIIEHO PACIIMPATH CTAHIAPT aJa, HO KAXKJble HECKOJBKO JIET BBIMYCKAJIUCH HOBbIE TOJKOBAHUS CTAHIAPTA
(nexoropsie jgeranu crangapra)./daxe rpebosanue Boiryckarb see 11O Tosbko Ha ceprudulimPOBAHHBIX KOMIIUJLSi-
TOpPAX HE MOTJIO BBIMOJHATHCS TAK KAK JTayKe CAMbIE COBEPINEHHBIE KOMIUISITOPHI HE MOTJIA MTPONTH BCE TECTHI HA
cepruduramnuio. Jlodasaenne OO mapagurMbl eIe CUIbHEe YCJIOXKHWUIO S3bIK. VITaK TPeThs MONBITKA CO3IAHUS
yuuBepcanbuoro Al mpoBanuiach, ¥ OT maJbHEHITNX MONBITOK CO3Aanus moaodubrit All orkasaaucs.

Hamnee nagamoch pazsurue QOOAIL. Iepsorit ancroiit OOIT - smalltalk nossuncs B 1972 roay B saboparopun
Xerox PARC.B sroit ke taboparopuu 6bu1n pa3paboTanbl: Mblilib, ethernet, cranmus ¢ rpadudeckum narepdeiicom.

B 1980 odopmusack sepcus s3bika (smalltalk 5), crasmast camoii momyngapHoit Bepcueil 3Toro s3vika. Muorue
morsaTus cospemMeHHbix OOl npunun nmenno u3 smalltalk. Hanmpumep meTon - MeTom OCTyTa - IOHATHE S3BIKA
smalltalk. CnoBo super B java tak xe noustue u3 smalltalk. Ho npu sTom o Obu1 kpaitie HeddHEKTUBHBIM.

Eme onra 0coGEHHOCTH 3TOTO SA3bIKA - 7 MPOCTOTHI €r0 PeaTn3aIuu ObLIO Pa3spabOTaHO CIEeIHATHLHOE MPEeI-
crapyieHue - GaiiT-ko7. To ecTb UMesCs TOJBKO OJMH KOMIUJISTODP W HHTEPIPETATOPbl OallT KOAA Ui KaXKJI0i
1eJIEBOM MAalllMHBIL.

C TOuKHM 3peHust HHIYCTPUAILHOTO mporpamMmmupoBanus cambiM BaxkHbIM OOAIl aeaserca a3bik C++.

B 1986 nossunacs Bepcusi C++ 2.0 - mepBas MIMPOKO JOCTYITHAS BEPCUS ST3BIKA.

B 1990 - nobasmenst mabaonbl U uekodenns. Camoil riaBHOM omubOKoi npoekTupoBanus CTpaycTpyn cIuTaeT
TO, UYTO BO BpeMs MOATOTOBKK Bepcum 1986 roga oH cocpenoToumcs HA MHOXKECTBEHHOM HAC/IEJOBAHWHU a He HA
mabsionax. B smalltalk mHe 6110 MHO2KECTBEHHOIO HACIEIOBAHUS, I MHOIAE TOOOPHUKHU TOIO SI3bIKA CIUTAIOT UTO
ero u He J0KHO ObITH B OOTL.

B 1990-x 6p110 paspaborano MuOKECTBO KOMIUIATOPOB C++-. I[Ipm sTom Bess STL paspaborana Ha 1mabioHaAX.
[Ipu 3TOM BO BCEX KOMMUIATOPAX OBLIN PA3HBIE PEATU3AIUH MTAOJI0HOB, 9TO MPUBEJIO K TOMY YTO KaXK/IbIH KOMITH-
JIATOP JIOKeH ObLT mMeTh CBOM BapuanT 6ubimorekn. B 1998 6pw1 npunasaT crangapt u Obia pa3paboTana eIuHast
6ubsmorexa.

B 1990 C++ cranm camocrositesibHbiM, He 3aBucuMbiM 0T C sa3pikom. J[o 1990 Crpaycrpyn 6osijicsi BBOIUTH
HOBBIE KJIIOUEBBIE CJI0BA TaK KAK 9TO MOYKET MPUBECTH K HECOBMECTHMOCTH C Tpeabiayiumu Bepcusivmu. [locme 1990
NOSIBUJIMCH HOBBIE KJIIOUEBbIE K/I0ueBble ¢ji0Ba (mabaonbl, namespace, RTTI, STL). Ve k 1994 roxy Bce 310 ObLIO
paspaborano, o STL 3axepxkaino soinryck crangapra no 1998. Haxxe MSVC++ (Microsoft Visual C++) o cux
Op He TOJAEPKUBACT BCe TPEOOBAHUS CTAHIAPTA.

STL - 9710 He TosIbKO uHTEpdEiic, HO U peaar3anus KOTOPYIO HE COBCeM MOIHO nozgepkusaer jaxe .MSVC++.
Takum obpazom maardopma STL - 310 Habop mabaoHOB + KOMIUAATOpP. Takux mabsonoB, kKak B C++-, GoJbIme
uurze wery. Ceifuac rorosurcs HOBbIH crangapT TR1 u cTaHOBUTCS BUAHO, YTO C++ CTa/l OYEHb CJIOKHBIM ( HeE
upouie ATA). Ho C++ omun u3 nautosee moutabix A1 ((u cambiit mormmbiit A1 na cerogusimamii nenn). Ceiivac
pazBurue C+-+ uzger no nyru passurust STL. C++ - g93bIK B KOTOPOM JIaHBL OYEHb MPOCThIE HA30BBIE CPEACTBA, a
BCE OCTaJIbHOE PEaJI3yercs C HOMOIILI0 KJIaccoB, 4ro gejaer C++ naubosiee rubkum 11

B 1988 roxy mosiBusicst 1361k 00epoH, B 1993 - 06epon 2, KoTopslii sBisercsa cambiM KoMmmakTHbIM OOATLB ero
peaNu3aIiu UCIOIb3yeTCs MPWHINIT MUHUMYMA, S3bIKOBBIX KOHCTPYKITHH.

Aszpik Eiffel - mmupoko m3BecTen B y3kux Kpyrax, HO y HErO He TMOSBUJIOCH CBOEIH dKOJIOrmdeckoit uurmrm. [Ipu-
quHa - B 1980 akTusHO ucnosb3oBanuck QOOAIl, KoTopbie ABASINCH PACIIHPEHUSIMA PEATTbHO cyIecTByorux ZT1.
IIpu srom Bce megocrarku GaszoBbix Al nponukamu B 31U s3biku. Tak, C+-+ - pacmupenne C, moay4dunsi Bce ero
HEIOCTATKU.

Objective C - a3pik C B KOTOpPBIE M06aBIEHBI YacTh KoHCTpyKiueil smalltalk. Object Pascal, Turbo Pascal (OO
HauuHag C naToil Bepcun), najee - cucrema Jdenbdu. Ceiiuac C# 3amermaer Delphi.

Nrax 6onbmmuacteo OO ocuoBanbt va C++, mpu 3ToMm Takue s3biku Kak java, C#, Delphi -cunbree cxoxu
apyr ¢ apyrom 4em ¢ C++.Cucrema J++ - peasmsaunus java a VS.

A3bik Java - anoncuposan B 1995 (C# - anoncuposan B 1999).91u #3blku Obliyn pa3pabOTaHbL C HyJisd - TO €CTh
6e3 pacuera Ha, COBMECTHMOCTb.

IMpunnun java - WORA (write once - run anywhere). Konnennus si3bika 6Jin3Ka K KOHIEIIUE YHUBEPCAIHHOTO
ATL.B ero cocras Bxogutr JVM - BupTyanbHas MammHa Jjis UCHoaHeHusd 0aitT koma. B 60-e 70-e Obuin mpoekT 1o
peasm3aluu MalluHbl KOTOpble Ha Bxoa mnosydanu Il BBICOKOrO ypoBHS, TO €CTh SBJISBINUECS BENECTBEHHBIMU
peau3alusaMu BUPTYAIbHbIX MAIIKH.

Symbol — peanuzanus Algol60. B CCCP 6nura paspaborana mamuua MUP. B 70-x, atu pa3paboTKu CBEepHYJIN
¥ CTaJIM KOMUPOBATH PA3PAOOTKU WHOCTPAHHBIX KOMITAHMUIA.



3wk Lisp - a3bik uccnenoBanus MU u sKCnepTHBIX cHCTEM. BbLia KOMIIAHHS KOTOPas BBIMYCKAJIa allapart-
wble peanu3anuu Lisp mamun. Jasee Obuia ujies MHTEPHPETALMU TPOMEKYTOYHOIO [PEJACTABICHUS] [IPOIPAMMBI.
Cucrema UCSD-Pascal - TpeboBajicst equHbIII KOMITUIATOP [IJisi pabOThI HA PA3HBIX aPXUTEKTypaxX. Bbima pa3pa-
6orana cucrema P-code (uro-to Tuna ITOJIN3). To ecrb cymecrBoBas oaud komnusatop ¢ Pascal 8 P-code u 1o
WHTEPOPETaTOPy HA KAXKIYI0 apXUTEKTypy. DTO OKazaiaach npocroit u 3¢hp@dekTuBHON cucremoii paboratoreil Ha
MHOKECTBE PA3JTMIHBIX APXUTEKTYD.

Annaparunasa peasmsauus AIl - mukponponeccop Katana - mukpoupoueccop peasiu3ytonuii 6aiir-koa. fI3bik
java owr1 mpeggoxen Kak uncthiit OOHAIl ¢ currakcncom moxoxkum Ha C—++. Kpowme toro cymecrByer JVM -
unTepnperarop Gaiir kona ("a3bika accembiepa s JVM).

RTL - real time lib - mommeprkka mporpamMm BO BpeMsi PaOOThHI.

Java Runtime Environment - JVM + RTL. Bce uro Hy:)HO 9T00 peann30BaTh java JJjis HEKOH apXUTEKTYPHI -
s1o peasmzosarb JRE jys aroit wrardopmbr. CyiecrByer HECKOJIBKO BADHAHTOB java cucreM, Hanpumep java2 ME
(micro edition), SE (standard), EE (enterprise). Isst Bcex cucTeM OIUH U TOT ¥Ke KOMIUJISITOP - OHN PA3JIMIalOTCst
TOJIBKO HADOPOM OMOJIMOTEK, TIPW TOM CaM S3bIK OAWH U TOT Ke.CyIecTByer mporpaMMa mo cepTuduKaAINl java
manmH ( dupmoii Sum).

1995 - 3HakoBbIA rox, nogsuiack Win95. Ms xorenu caenars csoil uarepuer MSN. Ycranoska WIn95 ue mo-
MyCKaJla BO3MOXKHOCTb PabOThl ¢ OTKPBITBIME ceTsiMu. VI TyT HOSBUIICS MPOEKT KOTOPBIH MO3BOJIAI PabOTaTh Ha
smoboit mrargopme. Bosee Tora java - m3HAUAILHO HHTEPHET S3bIK, java applet — mpuIOKeHHe BBINOJTHATOITHECS
B mHTepHET browser. Bour npugyman s3wik LiveScript - si3pike pa3pabarbiBaembrii kak 3amena html. Torma maxe
OBV HIEU YTO CKOPO BCE OyIyT MUCATH HA java, W TOJHKO WHTEPHET MPUJIOKEHUS ,HO 9TOTO HE TTPOU3OIILIO.

[naBHBIE HEOCTATKH java - MOTEPU CKOPOCTH Ha WHTeprperanuud u HeaddekTuBHOCTL chopku mycopa. [pu
9TOM java - WJIEAJbHBIN BBIXOJ KOTJA HYXKHO OOECIeYUTb MOHO sS3bIYHYIO cpeay Ha MmMuorux miardopmax. [pu
9TOM java OcTaercst COOCTBEHHOCTHIO (PUPMBL SUn. DTO MPUBEJIO K HEKOMY HEXKEJTAHUIO MHOIMX [IEPEXOIUTD HA java,
HO HECMOTPSI HA 3TO java ceituac odenb pacnpocrpanenubiii fAI1. Tlo cpaBuenuto ¢ C+-+ java 6ojee coBpemMeHeH
(aucrerit OOMII, npomie yem C++).

Aszpik C# - paspaborka MS. Panbiie 91006I mporpaMMupoBaTh HYKHO ObL10 u3yunTh All u To Kak 3amycka-
ercs MporpaMMa B HEKON BBIYMCIUTENLHON cpee. Temeph e Hy»KHO ellle 3HATh I1aT(OopMy Mo/ KOTOPYIo OyaeT
nucarbed uporpamma. Ceityac camoe cioxkuoe - uzydenue coorsercrayionmux APIL. (B Unix, nanpumep, uz 6osbiie
1000).

IToaxom MS mocTaTodHo CHIIBHO OTJINYAETCs OT 3TOro. BMecro crammaprusamnun 211, oHu mpeaioXKuan cranmap-
Tu3oBaTh 6ubuoreku. B pesynbrare nogsusica crangapt CLI (common language infrostructure). B sTor crangapr
BXOUT
- CTS obmasa cucrema THIIOB
- Il upomexxyrounblii a3bIK (BapuaHT accembiiepa), HO He 3aBUCUT OT 11aT(HOPMBbL.

- Pe popmar - popmar ucromsHgeMbIX (DaiiioB - He 3aBUCHT OT TIAT(HOPMBEL.

- crangaprusanusg RTL

TO €CTh BCErJa OJWH U TOT K€ COOPIIMUK MyCOpa, OJUH U TOT Ke HAOOp Kojekiuii. Temep He BayKHO KaKOil BHIOPATH
SI3BIK - BAXKHO YTOO OH BXOJAWJI B 3Ty crermuukanuo. Ves - BUpryaibHas ucnogaurenbaas cpega. CLR - common
language runtime - peasm3samus BupTyanbHoil ucnosmauTeabuoit cucremsr B .NET.

JScript. NET

VB.NET

FoxPro.NET

C++/CLI

C+-+ B ero o6bIuHOl peau3alnuyu Heb3sd Peaju30Barb B 3T0il cucreme (Haupumep cOOPKU MyCOpa B 9TO s3bIKE
nery) nosromy CLI — "yupasnsiempiit"C++. To ecrb k cunrakcucy C++ gobasusiu HoBble cuenududeckue st

.NET kuouessre ciaoBa. Moxkmo ckasarh 4to, K C++ mobapuian a3uik CH#E.

Hanee Tpebosasica "pomuoit" AIl nns 910l cucTembl - camblii yIOOHBINH S3bIK I TONH CHCTEMBI,IPA TOM HE
TpeboBaaCh COBMECTUMOCTD, TaK KaK pa3pabarbiBaiics ¢ 0, Takum s3bikoM crain CHE.

JSharp - 310 uucrelit a3bik java, no upu 3rom ero RTL 6eperca uz CLR ((NET 6ubauoreku).To ecrb 310
ObLIO yKa3aHUe Ha BO3MOXKHOCTH II€pexoja ¢ 1o4Tu Jito0oil mnardopmel Ha miardopmy .NET. Peanuzauus C++
B .NET crpamaer 6omabumm qucjiom omubok. B orauunn ot java cucrtem, ectb ECMA — ne3aBucumas acconmanyst
MTPOM3BOIUTE N KOMITBIOTEPOB, B TOM YHCJIE OHA CTAHIAPTU3YET KOMIbIOTePHBbIE cucTeMbr, B TOM uncie u AIl.CLI u
C# cranmaprusosanbl ECMA. Onnako crangaprst ECMA He coBceM MOJIHO COOTBETCTBYIOT CrEIU(DUKAINY A3bIKA,
C+#, vo rem He menee popmainbuo Biaagenbiem C# apiserca ECMA. Tak xxe ECMA Script - cranmapTu3oBanHbie
BapuaHT java script.

Ceiituac - C# xwusoit u nunamuunsiii 411 - ceituac yxe C# 3.0. Bo Bropoii Bepcun C# nosBunch 0000mIeHus,
B TpeThbeil Bepcun - lambda dbyukmmmn.

OcHOBHOE pa3BUTHE CUCTEMBI java IILJIO IO Iy TH PA3BUTHS CTAHIAPTHOMN OMOINOTEK Y, HO BEPCUH A3bIKA MEHSINCh
He cuibHO, xors B 2005 roay mpousolia reHepasibHas peBu3usd #a3bika, Javad (Bepcus 2005 romza), B KOTOPYIO
nobapuinch 0000menns Kak B CH#.

Iloka 3a mpemeamu paccmorpenne ocranauch ckpuntoBble All -nmpuanunuampsao uaTeprnperupyembre All, Ges3



BCcAKON kommuisinnu. Passurne takux Il ces3anmo ¢ passuruem Be6 y3mos.Perl, PHP,Python. - mpumepsr Takux
SI3BIKOB, HO C KOHIENTYAJIbHON TOYKHU 3PEHUs OHU HE CUJIBLHO OTyimdatorcs or rex 11 0 KoTopbIX roBOPUIIOCH BBIILIE.



Jlekmust 5
[naBa 3 OcHoBuble nonsitust A1
IIyuxr 1. OcHoBHBIE TIO3UINN TPU paccMmarpuBanun 11

1. Texnonoruyeckasi.

C TOYKM 3pEHUs TEXHOJIOIMYECKUX [MOTPEOHOCTEN, OJHON M3 CAMbIX BaXKHbIX BO3MOXKHOCTEHN si3bIKa, 1POrpam-
MUPOBAHUSA ABJIFETCsS BO3MOXKHOCTD PA3JEIEHUs TIPOrPAMMBI HA MOLYJIH ( 9TO HEOOXOAUMO IS WHYCTPUATIHHOTO
POrPaMMHUPOBAHMS )
2.Peanuzaropckas — nosunus apropa,/ peanusaropa AI1.

CyrecrByer MHEHEe, 9TO cefidac JaHHAsS NO3UIMS HE aKTyaJbHA, TO €CTh MOXKHO OObsacHUTH Jjoboit ATl Ge3
mannoit no3uimu. Ho tem ne menee B 60- x cymecrsoBaso muenue 4ro Il — 310 TO 9TO peanusyer maHHbIH
KOMIIHJISTOP. DTO MPUBEJIO ObI K ONPEIEEHHBIM TPO0JIeMaM, TTOITOMY OBbLJIO BBEIEHO MOHATHE CTAHIAPTA.

B manHOM Kypce mOHATHE peaiu3anuu 0co00 He 3aTParnBaeTcs, TO ecth Il onmmchiBalOTCsS B OCHOBHOM abCTpa-
THPOBAHO OT PeANn3anuu, HO OyJeM KacaTbCd ITOHM MO3UIUU B TEX CAydasix KOIJA JETajIH PEATn3alny BaXKHbBI C
TOYKM 3PEHHUsI ONPABAAHHOCTH UCHOJIb30BaHus TON uiu oHoit koncrpykuuu( C++ Bupryasnbhbie QyHKIUM, JTOKAIb-
Hble 1IepeMenHbie B creke u Tak gasee). Haupumep OOLIII ne Becerna peain3yior MHOXKECTBEHHOE HACJIE0BAHUE —
MPUYWHA, 3TOMY TO UTO JUHAMUYECKOE CBS3BIBAHUE TPYIHO 3(PhHEKTUBHO PEATN30BATH.

ABropckast mo3unys.

JIioboit AIl — coBokymuOCTH KOMIpOMuCCOoB. To ecth Henb3s mobasiasath B All Bce uTo X0dercs, Tak Kak B
pesyibTaTe MOTYT HOJYyYUThCS TakKue «MOHCTPBhI» Kak AJIA. ABropckas NO3UIMsS PACCMATPUBAET MOYEMY JAHHAS
KOHCTPYKIUs ObLIIa peain30BaHa B JJAHHOM si3blKe B TOM uiu uHOM Buje. Hanpumep, B C++ He BOIILIM HEKOTOPHIE
HOHATUS U3 Asbl (XOTs KOMUTET 110 CTAHIAPTU3ALMU LIPE/JIAra] BBECTH UX), B HEM HEeTl BUPTYaJbHbIX KOHCIDYK-
TOPOB, W TaK JaJjee.

4.Cemuoreyeckas (CeMUOTHKA — HayKa O 3HAKOBBIN cucremax).PaccMoTpenue ¢ 9TOi MO3UIMU NO3BOJIET YBU-
JeThb IpoOIeMbl KOTOPbIe MOTYT BO3HUKHYTDH B fII ¢ 6omee obmero suma. Hanpumep mpobieMa HEOIHO3ZHATHOCTH
coobienuii. (CuHTAKCUC, CEMAHTUKA, IPArMaTuKa). IIpumMep CUHTAKCHMYECKONH HEOIHO3HAYHOCTH — CYObEeKT [OChI-
Jaer coobLieHue, a IPUHUMAIOLIKI 1O-ApyroMy unrepuperupyer ero crpykrypy («IIpuser ocBobomuressm Bocroka
or Penmkca Jamynosrua Jdepxkunckoros ). B ATl Takux HEOTHO3HAYHOCTEH TPAKTUIECKUX HET,HO B HEKOTOPHIE OHU
ectb. Hampumep
if B1 then if B2
then S1
else S2

31ech He SICHO K KAKOMY OJIOKY OTHOCHUTCS else.

OpHako momobHbBIE HEOMHO3HAYHOCTH PEMIAIOTCS JIN00 Ha dTare 00CyK/IeHNEe CTAHIAPTA, IU0O y2Ke MOCJIe BHIXO/IA.
Bamerum uro Bee AIl mmeror mouTw Beerja OJHO3HAYHYIO CHHTAKCUYECKYIO CTPYKTYPY.

CemanTH4ecKast HEOMHO3HAYHOCTh — TOXKE OYeHb HENPUSTHA Belllb, TP 3TOM IPOIIE BCErO HAIKCATH KOMITU-
asgrop st nupocroro Al KOTOpbIil HOJHOCTBIO YAOBIETBOPSET CTAHAAPTY. XyAIIUil BApUAHT, KOIJIA OJMHAKOBBIE
KOHCTPYKIIUH MO-PA3HOMY TPAHCIUPYIOTCS WM PEATU3YIOTCS 063 HUKAKUX COODIIEHuit 00 OmmOKax.

ITparmarudeckas omubka (OmmbKa B IOHUMAHUU «3a4eM?» ). Mbl He OyJeM paccMaTpuBaTh TAKUE ONIUOKH.

5.ConmanbHas MO3UIAL.

Bcee 11 cozmamet moapmu u GyHKIMOHHPYIOT B ob1mmecTse. To ecth mHOrue peHoMmensl cBa3anube ¢ Al meobb-
SICHUMbI C TOYKM 3peHust 1epBbiX 4 upuuun (dKoji0rudeckue nuiuy, ycuex doprpana u rak ganee). C couuaibHoi
Touku 3penus Muorue Il ABIIIOTCS XOPOIUME, TarKe €C/IU OHU TIJIOXHE C OCTAJBHBIX TOUYEK 3DEHHs, HO T€M He
MeHee OHU IMOMYJISPHBI UMEHHO B CUJIy COIMAIbHON mo3unuu. Tak cmena AIl —mporece 10BOIBHO TAKETIBIN NUMEHHO
JIJIst JIIO/Iefl, TO €CTh 3TO COIMAJIbHAS [TO3UIHUS.

Eie npumep — 2 koukypupyrtorue cucrembl o wind2 — Delphi u Visual Basic, mo nepsbim 4 mo3unmsim Delphi
upesocxoust VB, 1o 110 coupnasnbroil no3unuu o cusbHo npourpsisai VB (VB 6bu1 packpyden).

[TyukT 2. OCHOBHbBIE IOHATHSI.

Tpu OCHOBHBIX HOHATUS — JAHHbIE, OLEPALMK U CBA3bIBAHUE (CYUTAIOTCH ATOMAPHBIMU U HE OIPEIEJIIOTCs).

B sro6om HIT ectb, 09€BHIHO, JAHHBIE U ONEPANAH. UTO 2Ke KacaeTCs CBA3bIBaHUs, TO OH HEM BIIEPBBIE 3aro-
Bopuwn B 70-x. IlonaTne cBSA3BIBaHWE UTPAET POJIb HE MEHBINYIO YeM JaHHble U oneparmu. [Ipumep cBa3biBanme
— MexXaHu3M CBsa3blBaHusa (GOpMabHBIX U (HaKTUUIECKUX MapaMerpoB ( OCHOBHOE 3HAYEHUE NPUIAETCSH BPEMEHU
cBasbiBanust ). Hanpumep i—12; BaxHo B KaKOil MOMEHT IIPOUCXOJUT CBsi3biBaHue 3Hadenusg i ¢ 12. Hanpumep const
int i = 12 — ma 3tame KoMmnuasdun. const X a; BO BpeMs 3aIlyCKa KOHCTPYKTOPA. BBIIENSIOT HECKOIBKO STAIOB —
TPAHCJIAIUY, KOMIIOHOBKH, BbIIOJHEHUS... [Ipr 310M 311 3Tansbl MoryT ObITh paciiupenbl. Jaiie BCero BbIAeIsIOTCs
2 3rama — CTaTUYECKOE CBS3BIBAHUE W JUHAMUYECKOE CBs3biBaHUEe. CTATHUIECKOe — BO BPEMSI TPAHCIISIUU UJIH BO
BpeMs peTaKTUPOBAHUSA CBs3eil. lnHaMudeckoe — BO BpeMs BBITTOJTHEHUSI.

Peanmzanus cTpok (nackanaesckuii u CHIIHBIL).
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Hexkoropsie manubie mpoire n306parkaTh Kak OMepanu U Hao0OPOT , HAIIPUME]D ITOJLy9eHUe JIJIMHBI CTPOKH J1JIst
LIACKAJIEBCKON CTPOKK (JaHHBIE LIPENCTABALIOTCH Kak ouepauus). Ouepanuu IPejCTaBUMbIe KAK JIAHHbIE HA3bl-
BafoTCs cBolicTBamu. Hampumep Bu3yaJbHOE OKHO MMEET MPUBA3KY (X,y) — OOBIYHO KOODAMHATHI JIEBOH BepXHEit
TOYKHU, ¥ YCTAHOBJIEHWE HTUX MAPAMETPOB B KJIACCE — BBI30B OOJIBIIOTO YHCJIA, MPOIEAYD, XOTS BHI3BIBAETCS OHO
Kak onepaiuu ¢ ganabivu (x — <smth>). Urak — 3T0 TUnHYHOE CBOWCTBO, TO €CTh 3TO yAOOHO PacCCMATPUBATH
KaK JJAHHbIE, HO U3MEHEHNE 3TOT0 BHI3HIBAET OIEPAIUH.

Paccvorpum 6ostee mogpobuo morsarue manabix B Il ITourm Bce mamube 06/1a7a10T CAEAYIONIUME ATPUOYTa-
MH — TWI JAHHBIX, UMSs, 3HAUEHNE, BPEMs YKU3HU, 00JIaCTh BUINMOCTH. Bce MaHHble TPUHAIIEKATH OTHOMY W3
HECKOJIbKMX MHOYKECTB — THIIOB JAHHBIX. THII JAHHBIX — 9TO MHOYKECTBO 3HAYEHIT, KOTOPOE OIPEIEIAeTCS CTPYK-
TypOil JaHHBIX + HAOOP Omeparuit Ha T ITUM TUTIOM. TOBKO 10 BULY JaHHBIX HEJIb3s OMPEIEIUTD 9TO ITO 38 O0BEKT
TaK KaK Pa3Hble TUIIbI JAHHBIX MOIYT UMETh OJUHAKOBYIO CTPYKTYDPbHI ( BAXKHO 3HAHUE MHOXKECTBA OLEPAIlil U uX
CEMAHTHKA).

Her 6e3runobix A1l — ecTh S3BIKN ¢ AMHAMUYECKOH THIH3aIHel ( THIT 06beKTa ONPEIeNsieTcst Ha 3Tarme padoThI
nporpamMbl), GonbmmHCTBO Takux Al — unrepnperupyembie. Ilpu 3roM ectb ATl B KOTOPBIX TUTIBI JAHHBIX MOT'YT
B sIBHOM BH/I€ HE CyIIECTBOBATH — ITO TAK Ha3biBaeMbie nmporoTurube AIl.

Hanpumep B C# cymecTByer Takoe 00bsIBIIEHHE KAK VAT a; TO €CTh OMPeJIesieTcsl TPOCTO MePeMeHHAsT a, TUIT
KOTOPOI OmpeienisieTcs Koraa eit 6yaer nmprucBoeno 3uadenne. B mpororunabix ke ZII ects ompesenenube 06beKTHI,
Yy KOTODBIX €CTb CJIOTbI, B KOTODbIE MOXKHO IIOJIO)KUTh KAaK OOBEKT JAHHBIX, TAK W KOJ HpOIemaypbl. B srobom
npororunaoM Il ecTh omeparust KJIOHUPOBAHUsI, KOTOPAs BBIIAET TOJHYIO KOnnio o0bekTa. [Ipumepom rakux ATl
apasaoTcsa javadcript, self. [Ipm sTom B javaScript 9T0 morsaTHE HECKOJBKO 3aByasupoBanuo. Self cran w3Becren
COBCEM HEJABHO.

Urak B mpororunubix Il Toxke ecTh TUIN JAHHBIX, HO €r0 ONPE/IEJIEHUE OTJIMYAETCH OT OIMPEIesIeHUs THUIIA
mgaHabiXx B Kaaccrmaeckux fII. To ectb 0ObEeKT MOKET IEpPexXOIuTh W3 OJHOIO THUIIA JAHHBIX B Apyroi. KoHTposb
3a TOBEJEHNEM O0OHEKTA BO BPEMsI BBIMTOJTHEHUS UCXO/sI U3 €r0 CTATUYIECKUX XAPAKTEPUCTUK — KBAZUCTATHIECKUIHA
KOHTPOJTb.

ArpubyThl THTA JAHHBIX.

B HeKoTOpBIX Cilydasix MMsl SBJISETCH €JMHCTBEHHBIM M CAMbBIM BayKHbIM aTpubyToMm uueHtuduraropa (arom a
a3bika LISP). Ilpu s1om 6biBator u 6e3biMsiHHbIE O0bEKThL. (KOHCTAHTA 5 $3bIKA I1ACKAJIb, O0bEKTHI [IOJLY YEHHbBIE 110
new). Tak e Jonosnurebayio Henanexkocrb BT AI1 6e3 c6opku Mycopa B KOTOPbIX AHOHUMHbIE O0bEKTbL HE
OTINYA0TCs 0T nMeHOBaHHBIX. B C# mosiBuics crenmanbubiii cnenudukarop readonly, kotopsrit cienuduimpyer
MoMeHT cBs3biBanus (readonly — ToIbKO cTaTnueckue).

Bpemsa xuznm.

Ces3anHO ¢ noHsaTHeM Kiacca namaru. Kiacesl namsitu — crarudeckas ( Bce BpeMsi pabOThbl IPOrpaMMbl), KBa-
sucraruydeckas (crarudeckuil B upejesax 0s0ka), qunaMudeckas (cosparorcs no new malloc u rak jasee, yHudTo-
xerme — delete, free, mau cbopka Mycopa),persistent(coxpangeMbrii MexK Iy 3amyckamMu IporpaMMbl. Peamusyercs
TOJILKO GHOIMOTEIHBIMHI BBI30BAMH).
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Jlekmust 6

Ob6sactp JeiicTBus (IIOHATHE MMEET CMbICJ JJjisi MMEHOBAHHBIX OOBEKTOB JAHHBIX) — Ta YaCcTh MPOrPAMMBI, B
KOTODOI#i M3 sieficTBUTebHO. BaykHbl 1Ba [OHATHE — OIpeIesIsioniee BXOXKIeHre uMenu (orpeesenue uiu o6b-
sBJIEHUE MMEHH), OObIYHO €JIMHCTBEHHO, M UCIOJb3yiollee BXoxKaenue umenu. bonbmmucrso ATl koncrpyupyercs
TaK ITOO CYIIECTBOBAJIO €IUHCTBEHHOE OIMPE/IEISIONIEe BXOXK ICHHUE.

Ectb 2 Buga obiacreil geiicrBus — crarudeckue ( ONpeIesisioTcs MO TEKCTY MPOrPAMMBI IIe JI0 €€ 3amyCKa Ha
STane KOMIU/IAIMK) U auHaMudeckue ( BCTpedarorcsa peiko). Ilonsrue 6aoka — crarudeckas 06j1acTb JefcTBus.
var i;

proc p;
var i;
begin
P1;
end p;

proc P1;
begin
ii=1;
end P1;

begin
P;

P1;
end;

Takas crpykrypa nossuiack suepsbie B AJIIOJI — 60 u nepenwia norom Bo Bee ocrasibubie All. B a3bikax ¢
JUHAMUYECKON 00IACTHIO IEHCTBUSA TTOUCK OCYIIECTBIISIETCSA C MOMOIIBIO CTeKa ( TO €CTh B TIPU BHI30BE MPOLELYPhI
P1 u3 P Gymer n3MeHeHo 3HaveHWe JIOKaJIbHOI i(Toil 4To omnpesesneHa B P)).

B C++ ectp npumep puHaMuYecKoOi objacTy JIefiCTBUS - IOKMCK JIOBYIIEK Ipu 0OpaboTke uckitodennit. Ho B
OoCHOBHOM B coBpeMmeHHbIX Il ncmonb3yrorces crarndeckue o0aacTu aeficTBus. IlepBast mpudnHa 3TOMY — IPOCTOTA
orjaaku uporpamm, sropas — 3¢bdeKTuBHOCTh peaiu3anuu ( ajpec NepeMeHHOl onpeeseH u He rpedyercs ee
TIOWCK TIO CTEKY).

IIynaxr 3. KonnenrtyasbHas cxeMa pacCMOTDEHMUS.

I'nasrast mpobiiema — mpesk/ie BCEro CI0KHOCTh. BriepBhie JIT0iu CTONKHYINCH € TTPOOIEMaMU TIPU TTPOTPAMMHUDO-
Bauuu B HaUasne 60-x mpu nporpamMupoBarnu Ha OS360. Pazpaborka stoit OC mia Tpu rojga u KOraa OHa, BBIILIA,
COZIep2KaJia OTPOMHOE KOJUYIECTBO HEIMDHEKTUBHOCTEH, MPYU ITOM CAMBIM TJIABHBIM HEIOCTATKOM ObLIa HETOTOB-
HOCTH CAMOi CHCTeMbl. Ba3uc KOMIBIOTEPOB, /IJisi KOTOPBIX MHIITYTCs TPOrPAMMbBI OY€Hb BeUK. [Ipu 3TOM pa3pbiB
MEXKJIy KOMIIBIOTEPAMHU U PEATbHBIM MHUPOM, KOTOPbIA HYKHO OIKCATH B MpOrpaMMe KpaiiHe Besuk. /s mpeono-
JIEHWH 9TOrO MPHUAyMaH Mexanu3M abcrpakiuu. [Ipu sTroMm modrn ajid Kaxkao# mpodaeMHOit 06/IacTH TPUXOIUTCS
co3maBaTh CBOW HabOp Mmogmeseit. ITpocrefimumM cpescTBOM aOCTPAKIUK SABJISETCS MOAIPOrpaMMa (€IUHCTBEHHOE
cpeacrio aberpakiuuun B ®OPTPAHE). C touku 3penus 6asuca 11 pas3indaiorcs He CHIBHO, HO C TOYKU 3PEHUs
abcTpaknuii pa3Indre BeJIuKoO.

Cxema paccMoTpeHust:
1.Basuc (re koHCTpyKIMu u abcrpakuuu Koropbie Bcrpoenst B A1)
1.1.Cxangapubiii (Hepa310KUMbIl Ha 60JIee MPOCThIe OMepaIyuu (TUIB JaAHHBIX (6A30BbIE)) U HEKOTOPHIE OEPATOPDI )
1.2.CocraBHoil (MacCUBBI U HEKOTOPBIE OIEPATOPDI)

2.Cpencrsa abcrpakiuu ( MEXaHU3M CO3/AHUS HOBBIX THUIOB JAHHBIX, KJIACCOB U MOAIPOrPAMM ).

BT/l — mHOXKecTBO omepariuii a He MHOXKECTBO 3HATEHMIA.

B abcTpakTHBIX THIAX JAHHBLIX - MOHATHE HHTEPdeiica.

[Ipumem aberpaknuu B s3bike C — daitn stdin stdout. Ho B C Her 3ammurbl BBeJEHHBIX aOCTPAKIUil, 4TO Jesaer
ero HeHameXKHbIM AT1.

3.CpencrBa 3amuThl BBeAEHHBIX a0cTpakmuit. CpeacTBa 3amuThl XOPOIIO PA3BUTHI B A3bIke aja. HamexHoCTh
ATl — ecnm mporpamMma KOMITHIUPYETCsT, TO OHA CEMAHTHYECKH BepHa. Tperbe CBOHCTBO OYeHb WHTEPECHOE U He
ouesuanoe. 50’% pa3paboToK mporpaMu IO Ha COMPOBOXKAeHne, 25% ma TectupoBanme. To ecTh TpeTwii IPpHOPATET
— unrabesbHOCTh KoAA ( OH LMUIETCH OAMH Pa3 U YUTAETCsd MHOIO Pa3, LIPUTOM HE TOJbLKO ee apropom).C aroii
cropoubl AJIA — asistercss xopommumM Il — MHOTO AJIMHHBIX KIOYEBLIX CJIOB....

Yacts 2. CoBpemennnie AT1
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Ceituac 6ospumacTBo AI1 ocroBanbl Ha OOII mapaaurme, HO TPU YTOM UCHOJB3YIOT TOHATHS U3 TPATUIIHOHHBIX
AI1.
1.Basuc rpagunuonubx AI1. Hanpumep mua sa3sika C u C+-+ 6a3uc mouru He pasaudaercs (B asvike C++ mo-
SIBUJICSL TOJIKO CCHLIOYHBIH THI, KOTOPBIl TeM HE MeHee He uMeeT HuKakoro orHorrenus K QOOAII).
1.1.Cranspubiit 6a3uc. IIpocTbie THIBI JAHHBIX.
Knaccudpukarmus:
1. uncsioBble THIIbL JAHHBIX (OCHOBHBIE TUIIbL JAHHDIX)
1.mesTouncaeHABIE
2.BelecTBeHHbIe (C TUIABAIOIIEH TOUKOI)
-TIJIABAIOIIAS TOYKA,
-pUKCHPOBAHHAS TOYIKA
Takoe pa3zesieHue YUCIIOBBIX TUIIOB JAHHBIX ( B MareMaTHKe TaKOIo HET) — 3TO y2Ke HEeKOTOpoe ycioxkueHue. Ecrb
ckpunToBblit Il lua B KOTOpOM HET MENTBIX W BEMEeCTBEHHBIX THUTOB JaHHbIX. Ecth T Number — xoTopbrit yHu-
Bepcasied (HO 3a 9TO HYKHO ILIATUTH CKOPOCTHIO). B a3bikax Tuna Mariab ecTh TUIBI JAHHBIX JJIsl BLIYUCJIEHUI C
OPOU3BOJILHOU TOYHOCTBIO.
2.JIormuecknit Tun gansbix (bool)
3.CuMBOJIbHBIIM
4.10psAKOBBIA Tl JaHHbIX ( HA ero 6a3e BO3MOXKHBI 1I€PEYUCICHUs U JIUAIA30HbL).
5.Cchuku W yKazarenn
6. DyHKIMOHAIBHBIE THUIILI JAHHBIX (€10 €JUHUIIAMHU ABJISIOTCSA MPOIEAYPH U (DYHKIUH, KOTOPHIE YK€ SBJSIOTCS
YaCThi0 abCTPAKIIUY )

1.Iesr09uc/I€EHHBIE TUIIBI JAHHBIX.
ITpobaembr
1.1 @ukcalus NpeICTABIEHUS W CBA3AHHBIA C HUM HAOOp MPOOJIEM.
1.2.Be3 3nakoBsbie nesbie gncia. CaMmblii TPOCTON B 9TOM TLIAHE — A3bIK MACKAJIb.

Ho nmer pazuuist mexay 2-x 6aitToBbiM, 4-x 6aiiToBbiM 1 8-u HaiitoBbiMu ynciaamu. 13 coobparkennii apderTus-
HOCTH TPUXOJAUTCS BBOJUTD IEJIbI HADOP MEJOYUCIEHHBIX THIIOB MaHHbIX. [lepBas Bepcus s3bika C mosiBUIICsS J1Jist
vunu — 9BM. Ilorom 6611 nopTUpoBaH U Ha Apyrue apxuTeKTypbl. EnuHcTBeHHbIi pa3Mep Tuna KOTopbiil dpukcu-
poBaH B cTangaptTe — tum char 3armmast posuo 1 6aiit. Jasee short int, int, long int, long long. ITpu sTom npencras-
senue B s13bike C He dukcupyercs. Ecim rpebyercs hUKCHPOBAHHOE TIPE/ICTABIEHUE TO CIIeAyeT ope/1eauTh typedef
HOBBIH THI JAHHBIX. ITa cucTeMa ObLia yHacaepoBana u s3bikom C++. Hosbie 11 - C# u Java npennasznaganuch
JITst HeCKOJTbKO npyrux neneit. C# - apxurekrypa CLI B koropoit cymecrsyer CommonTypeSystem.

Hrobbl cuenarh s3blK YHUBEPCAJIbHBIM, CO3/1ATE/ PEAIn30BaJIU LOJIHYI0 MATPULY TUIIOB JaHHbIX ( BCe 8 TUIIOB
nauabix 12 4 8 3HaKoBbIe U 63 3HAKOBBIE).

1 sbyte byte
2 short ushort
4 int uint

8 long ulong

C pazButuem 64 OMTHBIX APXUTEKTYP, JIIOIU HE 3aXOTENHM MepenuchbiBaTh Bce mporpammbl Ha C Ha HOBYIO 64-
ouTHyio apxutekTypy. OcHoBHasi mpobsiema 32 OMTHBIX APXUTEKTYpP — ajpecanus mamsaTtu. llosromy ceitgac B
OCHOBHOM HCHOIB3YI0TCs 64x32 — Best ba3ucHast apudmernka 32 burHast, HO ajapecarus 64 durnas. C a3bIKoM java
HECKOJIBKO JIpyrast CATyallust — BCsl IEPEHOCUMOCTD Peain3yeTcs KOHIEeNueld Java MaluHbl — TO eCTh JJOCTATOYHO
peanuzoBarh Ha gaHHOU apxurekrype JRE mamuny. B Java ectb 4 ocHOBHBIX TuIa ¢ (DUKCUPOBAHHBIM IIPE/ICTAB-
nenuem (byte, short, int, long). 9To MO3BOIAET TOYHO JETEPMEHUPOBATH CEMAHTUKY BBIMOTHEHNS MTPOrPAMMBI Ha
Jr000# mardopme.

[Mpobiema — cpaBHeHHe 3HAKOBBIN U 6e3 3HAKOBLIH Yucen. CMemmuBaTh UX OMACHO TAK KAK MOXKET MOCTPAIATH
JIOTHKA TTPOTPAMMBI M TAKYIO OIMTHOKY TSKeI0 OTJIOBUTD. [Ipumep — sa3b1k Moayma-2. Tam ObLT BBEIEH THI JAHHBIX
INTEGER u CARDINAL. [Ipeobpa3oBanue MexK/y HUMU MOLJIO ObITbh TOJILKO fiBHbIM. B C+-+ Her orpanudeHus
Ha, TaKkue MpeoOpa3OBAHUSA.

3adyem HyKeH (€3 3HAKOBBIA THI JAHHBIX JJid 32 OUTHBIX apXUTEKTYp — pabora co casuramu (0€3 3HAKOBBIH
casur), aapecuas apudmernka.B Obepone ecrb ciepyromue tuibl JaHHbix — byte (0 255), short, integer, longint.
Ora cucreMa TMOTOM TEPEILIa B java — TYT HeT 6e3 3HAKOBBIX YHCET U COOTBETCTBEHHO HET MPOOJIEM C UX IPE/I-
crasienneM. C# nossosser somonnsaTs C kox B unsafe(). B Java Bmecro 6e3 3HAKOBBIX 4duces ecTh 6€3 3HAKOBDII
CIBUT » >.
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Jlekmus 7.
JBa 1o1x0/a K peaju3aldyd YUCAOBbIX TUIIOB JAHHbIX.

1.®ukcuposannbiii 6azuc (npumepst AII - cm nponuiyio jeknuio)
Dukcupyerca HoMeHKIATYpa 4uciaoBbix Tuios (a3biku — C,C++, C#, Delphi, java, Modula -2, Oberon). To ecrb
CKa3aHO 4YTO K LEJIOYUCJIEHHbIM TUIIAM JIaHHBIX OTHOCATCA OIIpeae/IEHHbIE TUIIbl JIJId KOTOPBIX MHOT'HE ITapaMeTpPbI
durcupoausl. B C#, M-2, Oberon, Java, Delphi — pa3meprocts Takux tunoe dbukcupoBana. Tak ke 3aduK-
cupoBaHa ceMaHTHKa Bo Bcex kKpome java 3TO OBLIO MPOCTO, TAK KAK OHU OPMEHTHUPOBAJIUCH HA, OMPEIEIEHHYIO
cucremy. st java 310 OBLIO ClIOKHEe, TaK KakK BCs paboTa 1Mo peanu3alui CeMaHTUKH JIOXKUTCS Ha WHTEPIpeTa-
Top. Pukcarus 6a3uca OPUEHTHPOBAHHA HA MAKCHMAJIbHYIO 3¢ dekTuBHOCTh. PUKcalus HOMEHK/IATyPbl, HO 0e3
bukcauuu npepcrasienus cozuaer rpyanoctu s nepenocumoctu (s3bik C).Co3uaresu java He MOLIIU 2KEPTBOBATDH
MTEPEHOCUMOCTHIO, TTOITOMY OHU TIOKEPTBOBAIH 3D DEKTUBHOCTHIO.

2.0000I1eHHbIe YUCJIOBLIE THIIBL.
Paccmorpum Ha npumepe a3bika, AJTA. TIporpaMMbl Ha 9TOM S3BIKE JOJKHBI ObLIH (DYHKITMOHUPOBATH HA PA3JIHY-
HBIX apPXUTEKTypax (Kak Ha CyHIECTBYIONIMX, KAK U HA T€X YTO €lle MOMJIU HOABUTHCH ), IOITOMY ObLJIO HEBO3MOXKHO
dukcupoBarh 6A3UC MPEICTABICHUS YUCTOBBIX THUIIOB.

ITepen mporpamMmamMu Ha sI3bIKE 3714 CTABUJINCH HECKOJIBKO TPEOOBAHUIA.
-9 PEKTUBHOCTD.
-HanexxHocTsb.
-UurabeabHOCTb.

Mg BeiosiHeHus 3tux TpeboBanuii B s3bIKe 313 ObLI BBEAEHbI OOOOIIEHHbIE HE NUMEHOBAHHDIE YHCJIOBbIE THIIBI,
a BCe OCTaJIbHBIE YUCJIOBBIE THUIIHI ObLIN €r0 MOTOMKaMU. BTOpoil KoHIenmeil s3bka a1a ObLIa 0c00as KOHIIETIINS
tumna. OObeKThI PA3HBIX TUMOB ObLIN HECOBMECTHMBI HU 10 KAKOMY MHOXKECTBY OIMEPAIWii, HO ObLIA COBMECTHUMbI
00BEKTHI IOA-TUTIOB. 10 eCTh pa3HbIe MOI-THIIBI COBMECTUMBI MEXKIy CO00i 1 co cBomM mpeakom. Hampumep, pac-
CMOTPHUM CJIEytolee 00bABIEHUE HA sI3BbIKE AJIA.
type NewlInt is new integer; - Ada
type NewInt = integer;ITackasn
typedef int NewInt// C
B a3wike C typedef me onpemesisier HOBBIN THI, & ONMpPEIE/ISeT HOBBIM CHHOHUM THUIA, KOT/a KaK B 3714 U TACKaJIe
OH Ormpejesisier HOBbII Tun. 10O ecTh B A3bIKe aja Hesib3sd npucBamBaTh 00bekThl Tua Newlnt u integer.
Hanpuwmep type Length is new integer range 0..MaxLen. Tereps 370 HOBBIl THII JaHHBIX C COOTBETCTBYIOIIUMUI
OrpaHUYCHUAMY Ha 3HadeHue. [IpudeM 3T0 HOBLIH T (new) TO €CTh OH HE COBMECTHM C IPYTMMU TUIIAMHU.
Type int16 is new integer range -32768..32767
type uint16 in new integer range 0..65535
9TO BA HOBBIX TUIA, TO €CTh UX HETb3s CMEIUBATD.
To ectb
i16 : int16;
uil6 : uint16;
i16 := uil6 ; ommoOKa
i16 := Int16(uil6) e ommbKa Tak Kak ecTh obmas 6a3a (int).
Bce mpeobpazoBanus 6€30macHbl, TO €CTh B Cy4ae OMNOKN BBIIAETCA HCKIIOUATENbHAS CUTyannsa. Ecan Tpe-
OyI0TCs HesIBHbIE Pe0OPa30BaHusl, TO HEODXOAMMO UCIOJIb30BATH KOHIIEIIIUIO [TO/I-TUIIA;
subtype POSINT is integer range 1..MAX
subtype naturale is integer range 0.MAX1;
Jlamee ucxomsi W3 apXUTEKTYPhl KOMIUJISATOD BHIOMPAET OMTHUMAJIBHOE IIPEACTABIICHUE [JIsi TAKWX d9ucesa. 10
€CTb il [IEPEHOCUMOCTH HeOOXOMMO $IBHO 3aJaTh [Uana3oH 3nadenuii (a ne npezacrasienue). To ecrb npobiema

[peCTaBIeHUs] JIOXKUATCA HA KOMIHIATOP. Ternepb BO3MOXKHA TaKasl 3AIUCh.
n: NATURAL;
p:POSINT;
JIJIs TPUCBAMBAHUS D= HEOOXOIMM KOHTDPOJIb 3HAYEHWS 1, TO €CTh KOMIUJIATOD JIMOO TMPOBEpsieT 3HAYEHUE N Ha,
JTare TPAHCIAINY, €CJTH 9TO BO3MOXKHO, THO0 BCTABIISIET KO/ IO MPOBEPKE Tepe]] MpucBanBanueM. Takoi KOHTPOITh
HA3bIBAETCA KBasucrarudeckuM. To ecTb ecsiu Best nHGOPMAIUS €CTh HA JTAe TPAHCISIUE TO OCYIIECTBIISIETCS
CTATUYECKHUH KOHTPOJIb, MHa4Ye — KBasucrarudeckuil. Takoit ke KoHTposb ecrb B sa3bike [lackanb, C# u java. B
C+# makoe orpanmdyeHne MOXKHO OOONTH C TIOMOIIIBIO TTOMETKH «HEOE30MacHOTO KOIAs.

B aze B ciryuae ommbKu BHIXOAA 38 TPAHUILY BO30YKIAETC UCKIIIOUUTEIbHAs cuTyarus (range error). Beszomac-
HBIMU BCETJIa SIBJISIOTCS OMEPAINY PACIIUPEHUS TUIIA.

B mawase Bce Tumbl JaHHBIX mMean (gpuKcupoBaHHbI Oasmc. lamee ¢ pazsurmem Il cranm mossasThea Il
¢ 0b06mentnbiMu TutiamMu arabix. Jamee — CH# u Tak jgasee — Bo3Bpar K ¢ukcupoBanHomy 6asucy. Ho ceituac
HAYMHAET PA3BUBATHLCS CHOBA MOAXOJ C OOOOIIEHHBIMY TUIAMM — TAaK KAaK HA HUX MPOIIE TPOrPAMMHUPOBATEH. DTO
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TeHJEHIIUS COBPEMEHHOCTH, KOI/IA JIa’Ke B [IPOMBIIIJICHHOM IIPOIPAMMEPOBAHUK CTAIN [IPUMEHATHCS HHTEPIPETH-
pyembre I1.
ITpescrapiieHye BEIECTBEHHBIX THIIOB.
1.IlnaBaromas ToUKa
+M.B? (3mak| manTuca | mopagok (B - ocHOBaHHe CHCTEMbI CUHCTEHH)).

B ciiygae BemecTBeHHBIX duces pa3dbpoc erre OOIbIE 9eM B CIydae MeJOIUCACHHBIX. TaK Ke KaK s MeT0Inc-
JIEHHBIX THUTIOB UCIOJIB3YeTCS 2 MOAX0AA — C (PUKCUPOBAHHBIM 6A3MCOM U ¢ OOOOIIEHHBIM MPEICTABICHUEM.

1985 IEEE cranmapru3oBaio ¢popMaT MpeaCcTaBICHNsT BEIIECTBEHHBIX THIIOB.

[Ipesacrasienue B BUe MAHTHUCHL U MOPSAIKA /ST KAXKIOT0 YUCJIA HE eIUHCTBEHHO. /st apudmeTrnaeckux ore-
paiuii UCIoJIb3yeTcs HOpMaJiu30BaHHOe npejcrasienue madTucel. To ectb 1/B <= M < 0. To ecrb B cucreme ¢
ocuoBanueM B Bce crenenu B (nmosoxuresbhble u orpunaresibbie) npeacraBuMbl To4H0. OCHOBBIBAsSCH HA MPE/-
CTaBJIEHNN, TOJYYIaeM UTO TIpH oneparmsax nopanka 108 Tourocts yixe B paitone 1. Bosee Toro mpu mo60it ManTHCe
MOKHO BBIODATH TAKOH MOPSIOK UTO MOTPEITHOCTh Oy/IeT MOpsijika HECKOJIBKUX JIECSTKOB/COTEH.

[Ipu meperoce mporpamMm € OAHONW APXUTEKTYPHI HA APYTYIO W3-3a PA3JINYNS B MPEJACTABICHUN UUCEJ TIOrPEIli-
HOCTHh MOXKeT MIPUHUMATH HEeJIOIyCTUMbIE 3HaYeHNUsA. Bojiee TOro morpentHocTh UMeeT CBOMCTBO HAKAILIUBATHC. 1O
€CThb HYKHBI JIUOO CIIel, AJITOPUTMBbI, KOTOPbIE HE HAKAILIUBAIOT TOIPEITHOCTH JUOO yIydiluTh IpecTaBieHue. B
crangapre IEEE (754) 6bL10 dukcuposano 2 upejcrasienus s wiasaomux rodek.(float u double). Iepsbiii —
s 4-6aiitoseix (1 6uT Ha 3HAK, 23 Ha MAHTHUCY, 8 HA MOPsI0K, OCHOBaHUE Beerya 2). Tak ke ObLIO 3ape3epBu-
POBAHO 3HAYEHUE [JIF MAIMHHOTO HYJIs M MAIMHHON OeckoHedHocTd (mumoc u Munyc).Bo3uuk/u rakue ducia Kaxk
Nan (not a number).

Iloaru Bce coBpeMeHHBIE APXUTEKTYPbI peaausyior 31or cranmapt. Bee AIl Tak ke 3adukcupoBaim mpeacTas-
snenne. Z3bIK aa chOpMUPOBAJICS 10 MOSIBIEHHUS 3TOrO CTAHIApTa. B HEM /T BEMIECTBEHHOrO THIA (PUKCHPYETCs
YUCJI0 TOYHBIX EIWHUIl, & TMOAOOp pPeaM3alluu JIOXKUTCSI HA KOMIUIATOp. Ilpm 3ToM B crammapre ana-83 Obuin
3aDUKCUPOBAHBI MOJIE/IbHBIE YUCIa — Cocob orobpazkenus stux uncen (B = 2) dbukcuposan, T0 €CTh CTaHzapT
bUKCHPOBAIT KAK MO/IEIbHBIE YHCJIA, IPEACTABISINCH KOMIIIATOPOM. Bce MOeIbHbIE YnC/Ie B TIPEICTABICHUN BhI-
OpPAHHOM KOMITHISITOPOM JIOJIKHBI OBITH TPEACTABICHBI TOYHO. /lambIe OT 3TOi uaee OTKA3AIUCh TaK KaK MOI00p
upe/icrapienus Obl1 HeaddekTrBeH U 4acTo Obll HeBO3MOXKeH ( 13 — 3a MOzesbHbIX yuces). To ecrb 1iaBaoriue
YUCIIA B A3bIKE aJ1a CYUTAIOTCS HOTOMKAME ODODIEHHOIO BEIECTBEHHOIO TUIIA.
type FLOAT is digit 6;

CoBpeMeHHBIIT KOMITUJISTOP JI0JI’KEeH peaan30BbiBaTh Tuma float u double.

OrMeruM 9TO TLTABAIOIIME YHCIA HY>KHBI JJIS TPEICTABICHUS MATEMAaTHIECKUX PacderoB. B npyrux cdepax
4acTo Tpebyercs HeCKOJIBKO APYroe — TO eCTh HanpuMmep Tpebyercs 2'2 3nauenuii na mpomeskyTke or -M mo M. To
€CTh KaXKJI0e YUCJIO 10 JIOTUKE SABJISETCS HEJIbIM, HO 110 BUJLy OHO BelecTBeHHoe. U eciiu ecThb TOJIBKO IIABAIOIIU
THI,TO TIPU MPEICTABICHUN TAKUX YUCEJI HEYTOOHO MCIOIB30BATH OMEPAINY C MJIABAMOIIEH TOYKOM, TO €CTh HYKHO
b0 Tpeodpa3oBbBaTh B float uTO maer morepro maMsATH W CKOPOCTH OTEpaIuii, b0 pean30BbIBATH PYKAMU BCE
oneparuu.IlosTomy B a3bIK aa ObLn mobasiensl delta — Tumbr.
type DATA is delta 1/4096 range -M..M;
type T is delta H range l..p; - obuuit ciocod 3amanus delta umcesn. Bes manbreiimas pabora 1o npeacTaBieHUIo
TIPY TOM JIOKWUTCS HA KOMIUJIATOP. 1O €CTh BHOBH BCE OCHOBHASI HATPY3KA JIOKUTCS HA TPAHCIISITOP.

B HEKOTOpPBIX A3bIKAX €CTh HEKOTOPbIE TOMOJHATEIbHBIE TUTBI TaHHbIX, Hanpumep decimal B C#, currency st
BAJIIOTHI U TaK JAJI€e, KOTOPhIE SABJSIOTC Clienua n3npoBanabivu delta Tumamu.
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Jlekmust 8
Jloruyeckue u CUMBOJIBHBIE THUIIbI JAHHBIX.

Jloruueckuii Tun ganubix (Boolean) — Tun gaHHBIX HAL KOTOPHIM [IPUMEHUMbI CJIE/LYIONIME OIEPAIMU — Or 1ot
and or. znaganbuo B a3bike C He OBLIO JIOMMYECKUX TUIIOB, HO OBbLIO Jiormueckue onepaiuu. JI1oboe BbIpakeHue
WMEJIO JIOTMYECKUH CMBICH, €CJIM OHO MOIJIO OBLIO OBITh Mpeobpa3oBano K int wim void* | KOTOpbhle TPOBEPAIUCH
Ha paBeHCTBO (. DTO MOBBIIMIAIO0 KOMIAKTHOCTh KOMA, HO MOHUKAIA HAMEKHOCTh M YNTAOEIBHOCTH KOIA. KamH-
CTBEHHBIN S3bIK C HEABHBIM TIpeodpa3oBanuem int B bool — sto C u C++. B C-99 soruveckwnii Tum nosgsuiics. Tax
2Ke OH ObLI craHzapTu3oBan (ObL1 onpejesien 6a3uc, onpezenenbl KoHcranTol true u fakse). CoBpementble s3bIKH,
rakne kak C# u Java umeror tun bool. IIpu s3ToM, B HUX ecTh TOJNBKO sBHBIE MpeoOpa3oBaHus 3Toro Tuna. Bee
peasm3aluy JIOrHIecKoro TUIa Tak uin uaade nacjaeayor sa3eik AJIFOJI — 60.

CumBobHBIN Tun gaHHbX. Pommna Gosbmmucrsa AIl — CIIA u 3amagnas Espomna, To ecThb Ay HAX s
MIPEICTABJIEHNS CHMBOJIOB OBLIO J0CTATOYHO ogHOrO Oaiita. Omgaum u3 mepBbix All ¢ CUMBONIBHBIM THUIIOM JTAHHBIX
apasiercs Al mackans. C 91oit Touknu 3perus Al B KOTOPBIX CHMBOJIBHBIN THUI JaHHBIX MpeACTaB/sercs 1 GaiTom
HE MOIYT HMCIOJIb30BaThbCs [JIsl PEIleHUsl MHOrMX 3ajad (HAlpuMep TexX, KOTOpble TPeOyIT MHOIO-f3bIYHOCTH).
[Ipobema cuMBOIBHBIX THIIOB JAHHBIX — HAOOP CHMBOJIOB — MOIITHOCTH HAOOPA M KAKOH MMEHHO HabOOP CHMBOJIOB
nogaepxuBaercsa. JJo 80x ¢ 39Toif TOUukM 3pennss ObII MOJHBI Oapmak. Habop cuMBOIOB BOOOIIE TOBOPST MMEET
HEKOTOpoe OQUIMAILHOE HA3BaHUE JJIs KaskKIOrO CUMBOJIA W Koi cuMBoja. Jdasee mossuiach Komuposka ANSII-
7. Tenepb OHa Tak WM WHAYE WCIOJB3YETCS TMOYTH Be3je Kak 6a30Bblii Habop cnMBosoB.[0-127] cumBosos: [0-31]
— HerneyarHbie cuMBosibl. Jasiee Gpuin Gosibliue u Madible anruiickue 6ykBbl (GoJibline U MajeHbKue), udpbl 1
3HAKU IYHKTYAIWH.

Ceituac Bce HADOPBL TOJIBKO PACIIAPSTIOT HTOT THUIL, IIPKU ITOM Iepsbie 128 cumBosioB Beerja copragaior ¢ ANSII.

Oxmoro GaiiTa XBaTajo TOJIBKO Ha KOAUPOBKY 256 cumBosios (SBCS). Iackann,C, C++ - oaH0-6aiiTOBbIH crM-
BosibHbIe Tun. Cymecrsyer Habop cumpojos ISO-Latinl. (ANSIT u 128-255 GbLiu OCTaB/IEHbBI /s HAIMOHAILHBIX
andaBUTOB, HO JIa’Ke MX XBATAJIO TOJILKO Il crpaH 3anaiuoil Espomnbr). Muorue andgaBuTbl He IOKPBHIBAJIUCH
ISO-Latinl, nosromMy HOSIBJISUIMCH HOBbIE KOAMPOBKY (KUPUJUIULA, TYPEUKuil, rpedeckuil u Tak jasee). B nacro-
sIIee BPEMsl CYIIECTBYET HECKOJIbKO KOJIMPOBOK jgaxke kupusumibl. Hanpumep koi8-r konumpoBKa jisi mHTEpHE-
Ta/3JeKTPOHHON mouThl. Bee mouroBwie ceprepa B To Bpemsi Haxoaminch B CIITA w wmcnosn30Bain KOIWPOBKY
ASCII — 7. Haxe we nogmepxusaiacb ANSI u ISO-Latin. Koi&-r npu ynasenuun crapiinero Oura TpaHCIUTHPOBA-
J1a coODIIEeHNEe HA PYCCKOM Ha Jjiaruhuily. Kpome 9Tux CylecTByeT erne MHOXKECTBO JPYruX KOAupoBoK (cpl251 —
codePage 1251(MS)).

[Ipobsiema crajia cepbesnee Korja ona gocruria fnonmm m Kuras. ITossunocs MBCS DBCS. fnonipr uc-
nonb3osaan MBCS, mpunnmm ee 6b1 mpocT — ecau GaiT umen 3uadenne 0-127 to 3to Gait komuposkn ANSII,
eciu 6oJibIiie — TO ITO OAT, HAUMHAIOIIMI KOAMPOBKY ofHOro u3 Anonckux cumposios (2-3 Gaiita). To ecTb Bece
MIPOTPAMMBI KOTOPBIE PA0OTAIN C YUCTO AHTJIMHCKUM TEKCTOM MOTJIA paborarh Oe3 m3menenwnii. [Ipu sTom, Hampu-
mep, nepexon #a DBCS Tpe6osan nomubiii epegen [1O. 1991 rog — noasnenue cramgapra Unicode. Ilpumepno
coorsercrByomuit ISO UCS — universal Char set. Ou crangapru3oBas HEKOTOPbI HAOODP CHUMBOJIOB, HA3BAHUS
asiaBUTOB, 1IPU ITOM ucnoJb3oBascs npuniun DBCS.

Bce cumBonbr mosyunan kox, 0-65535. Ou cran naswisarhes UCS-2. Tepsoie 128 cumsosos — ASCIT 128-255 —
Latinl. To ecTh mpeobpa3oBaHue OT IOHUKOAA K STUM CTaHAAPTaM TpeOOBAJIOCh TOJBKO 00PYOUTH CTapImuii OaifT.
Ipu paspaborke WinNT Ha ypoBHe sigpa Bce TEKCTBI HIYT y¥Ke B Koguposke unicode. To ects MS caenana 60abIm10#
TPYZ 1O HWHTepHAIMOHaMu3amuu cucreMmbl. CymiecrByor crern cucremibie Bbr3oBbl — MultyByteToWideChar u
HA000POT.

Pa3paboTka mHTEPHAIMOHAIBHBIX MPUIOKEHUH JTOCTATOYHO CJIOKHA — ITO HE TO YK€ CAMOE UTO W JIOKAJTUBAIMS
npujioxenus. JIJis KaxKa0il JOKAIU3aIUU €CTh CBOS BEPCHs NMPUJIOKEHUs ( HAIPUMep TEKCTOBBIA DEIAKTOp W TaK
nagee). Ecrb eme rinobanu3oBaHHble IPUJIOKEHNU — OHHU pabOTAIOT OJMHAKOBO B JIH000# cpeje (coBpemennbiii MS
Word).

Bo Bcex cospemennbix I npunsita cienymomas curyanus — cyiecrsyer run gannbix char (= char C) on
3annMaer 2 GaiiTa m MUCHONB3yeT KOaAUpOBKY unicode. IIpu 3TOM 3TO OTHENBHBIN TUN JAHHBIX W HUKAK HE COBME-
CTUM C MEJOYNCIEHHBIM TUIOM JAHHBIX, TO €CTh HEOOXOJMMO SBHOE Mpeobpa30BaHWe OT char K Ie0YrCIEHHBIM
THITAM JAHHBIX. ABTOMATHYECKH aBTOMATHYECKH TaKOe MPeo0pa30BAHUE HE MPOXOJUT, a SIBHOE KOHTPOJUPYETCS.
Co crapeivu A1, Koropbie nosiBuKch 10 unicode Bce HECKOILKO ciaoxkuee. Hanpumep B C+-+ mogBuiics THII JaH-
ubix wchar (==unsigned short). Paubiue sror tun onpenessics yepes typedef. B aspike C/C++ char — 3ro ne
CUMBOJIbHBIH, a apudmerundeckuit Tun Janabix. B C++ wchar umeer nesBaoe npeobpaszoBanue wchar B insigned
short. Onpenenenue HoBoro kiacca (Bmecro typedef) mossossano neperpyxkarb dyuknuun (oTaeabuo ajist unsigned
short, ornenbHo wehar).

Ieperpyska dyuxiumii ecrb B Becex coBpemenubix AIl kpome O6epona u mMomynbl-2 ( U3 — 3a INPUHIUIE MU-
HUMAJIbHOCTH #3BIKOBbIl KOHCTPYKuuit). To ecrb Bo3amMokHO Hanmcanue cren, GyHKIMA 11 06paboTKU UMEHHO
unicode cumpouios. IIpobiiema Takoro nepeHoca Berasa Takxke u 1epel cosparensmu sa3bika AIA (pasubie Kouu-
POBKM Ha PA3HBIX CUCTEMAX JAXKe JJIsi aHTJIHACKOTO s3bIKa). IIpm 9TOoM TpeboBanach pabora Ha Jr000H cucTeMe.
Cosmarenu si3pika AJla PEIMIN He TPUBA3BIBATHLCS K KOHKPETHOM KOJWUPOBKHU, TO €CTh CUMBOJILHBIA THUIT JAHHBIX
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paccMaTpuBasICad KaK JaCTHBIN CAydail MepeducauMOro THUIA, i 9TOTO TPebOBaIOoCh PACIIMPUTH TEPEIUCTUMbIH
THIL. SﬂeMeHT nepeducjieHud - TaK Ha3bIBAEMbIH JiaTepaJsa — HEeKHui CUMBOJI, 3allMCAHHbIA B KaBbIIKaX.
type enum is (one,two,three);

type CHARS is ("A’)B’,’C’);

Curaercs uro miobas nporpamma morpyxkena B naker STANSART, rie Gbuiu onucanbl BCe CIEUATbHBIE THITBI
JAHHBIX, KOTOPBIE MOKPBIBAJIN AHIINHCKHI A3bIK. Ecian He TpeboBamch mpeobpa3oBaHus B int, TO HAM BOODIE
HE BAXKHO B KaKOW KOIWPOBKe paboraer mporpamma. Ilozke B 95 romy mosteusics WIDECHARACTER, koropsrit
komuposasi B Unicode, To ecTh MOXKHO ObLIO CBOOOIHO pacmupsaTh Asa — nporpammbr. Ecth eme ucs—4 (4 Gaiita).
On Tak 2Ke MOT JIerKO KOJIMPOBATHCS B UCS-2 myTeMm 00pybanmsi 2 crapinux 0DaiiToB. BBemenwme ucs-2 permmio mpo-
6siemy nonuu, no He Kuras, s36ik Koroporo sriouaer 10 40K cumposios (nocsie pedopmbl UX KOJIUYECTBO CTAJIO
MEHbIIIe, HO BO MHOI'MX CTPAaHAX OCTAETCs CTapas CHUCTEMA IIUCbMEHHOCTH, TPeOYIOIIas MHOXKECTBO CUMBOJIOB).

3a ucnoab3oBanne unicode MPUXOIUTCS TUIATHTH TPATOH MAMATH (XOTS Cefiuac SKOHOMUSI TTAMSTH HE TaK aKTy-
aJbHa, HO BCE TaK YK€ aKTyaJIbHbI Pa3Mephl KaHaja nepenadn Jannbix ). Cozmareseil java 4acTo pyrajiu 3a mepexos
Ha unicode Tak Kak B Hadaje OOJBIMMHCTBO TEKCTOB OBLIO HA, AHIVIMICKOM $I3bIKE W IOJIOBWHA, TIEPEIAHHON WH-
dopmanuu saBisucs nyasmu (crapume 6aiiTer). Jdng pemenus 31oit npobaembr 611 pazpaboran utf — dopmar
upeobpasoBanus yHuBepcaibHoro Habopa. Oauum u3 nepsbix Takux (opmaros 6w hopmar uft-7 (npeobpazopanue
B 7 OUTHBLI KOJ).

Utf-8 — cmocob npeacrasienus 000ro ucs B 8-6utHbix 3nauennsx. Cmocod paboTsr TakoB. Bee HOMepa pa3om-
BAIOTCs HA TPU JUAMTA30HA.

0-127

128-2047

2047-65535

CuMBOJIBI W3 TIEPBOTO AUAMA30HA KOMUPYIOTCS camu B cebsi. To ecTh T000i aHTIUNHCKUI TEKCT SBJISETCS TEKCTOM
B utf-8.

CumBouibl u3 Broporo auanas3ona (Tpedyor 11 6uros). U npeacrasisiorcs B Buze (110<5 6uros>,10<ocrajbHble
6>) B sr0oT quanazon monagaioT nodTu Bee OAHO-0AfTOBbIE A3bIKU.

B rperuii quana3oH nonasaioT OCTajlbHbIE A3bIKU. KOTOPbIE HE MOI'YT HUKAK yMeCTUTbCH B 1 GaiiT ( AOHCKMiIi,
kuraiickuil u Tak jgasnee). Popmar — (1110<4> 10<6> 10<6>).

OKOHOMUST UMEET MECTO TAK KAK BCE YIIPABJISIIOIINE CUMBOJIBI U IPOUee KOAUPYIOTCS OnHUM Dafitom. AmoHckue
K€ TEKCTBI YK€ IO THUIy S3bIKa 00JIaJAI0T KOMIAKTHOCTHIO, TO €CTh MM HE TaK CTPAIIMHO PA3PACTAHUE S3BIKA.
Hanpuwmep, crangapraas koguposka 111 XML — UTF-8. Bcee coBpemennnie A1l nmero npencrasienne CMMBOIOB B
Bugg unicode, naxe Heabdu ( Hauunas ¢ 5 Bepcun). CUMBOJIBHBII TUII JAHHBIX UMEETCS BO BCEX [EPEYUCJIEHHBIX
A3bIKax, upuyeMm TobK0 B AByX u3 Hux (C/C++) umeercs HesBHOE 1PeOOPABOBAHKUE K YMCJIOBBIM THULIAM..

I15.TTopsaKoBbLil THII(AMAIIA30HbL U [IEPEYHCICHAS).

Juamna3on — nepBblil IpUMep TUIllA, He SABJIMIONMMCA TUIOM B cebe, TO €CTb OH OCHOBAH HA HEKOM JIPYTOM THIIE.
To ects ecnu ecth 6a30BbIil Tunm T U ABE KOHCTAHTHI 3TOrO THMa A B — TO AnMama3soHOM 3TOrO THIA HA3BIBAETCS
MHOXKECTBO 3HaueHnii tuna T or A 10 B.

Ha 6a30BbIit T HAKJIAIBIBAETCS OTDAHWYEHWE — OHU JOJIKHBI ObITh TOAEP:KUBATH Oomepanun suck u prev
(Pascal). K tunam c¢ miaBaoieii TOYKON Hesib3si IPUMEHUTD OLEPAIMIO SUCC XOTsl OHU U YIIOPSI0YEHHbBI, TaK KaK
[IP€/ICTABJIEHIE STOr0 THIIA 3aBUCUAT OT peasm3aruu. 10 ecTb 6a30BbIMYU TUIAMHY JIJIS IUATA30HOB MOTYT OBITH THIIBI,
OCHOBAHHBIE HA TEJIBIX YNCIaX (YNCiIa, CHMBOMIBI M Tak jaajee). /Inana3onsl ObIIN ykKe B A3bIKe Tmackaab. Cucrema
onupaercs Ha paboTsl deiikcpol 1 Bupra. Tax ke aIuamna3oHbl €CTh B s3bIKe Ajia.
type NEWINT is new INTEGER range 1..N

B nacsiennuke nackansg — MoJyJie-2 quana3oHbl BKIOYaOT B cebs [|. Juanazon yaoben rem, 9TO OH OrpaHu-
YUBAET MOBEJEHNE COOTBETCTBYIOIIErO THIIA, YTO ITO3BOJISET OCYIIECTBIATH KBA3UCTATUIECKUN KOHTPOIb. 1o ecThb
[IPOBEPKA HA BBIXO/[ 33 3HAYEHHE JUAITA30HA IIPOUCXOINT JUOO BO BPEMs KOMIIMJIAINAN MO0 HA ITAIE BbIIIOIHEHUS.

B asbike OGepoH(NPUHINT MUHUMAILHOCTH A3BIKOBBIX KOHCTPYKIHMI) — auana3oHoB Her. B momuduxanum
sroro a3bika — Ob6epon-2 mx Tak ke Her. Tak ke wx mer B java u C#.B uwem mpuumna sT0oro 00bscuma Bupr,
KOrJa pacckaspBan o ausaitie O6epon-2. OH cka3aj, 9TO OCHOBHOE MOHSITHE s3bIKa 00EpOH-2 — 3TO HACTEm0-
panue(pacummpenue). C TOYKM 3pEHUsI OCHOBHON KOHIIEIIUYM DACIHIMPEHUS TUIA, JUANA30Hbl HUYErO HE JAI0T U
6oJiee TOro IPOTUBOPEYAT HJee PACIIMPEeHus Tria. 10 eCTb JUAla30H ABJISETCH He PACIIUPSEMbIM THIIOM JTAHHBIX.
Jmana3oHbl UCMOIB30BAIUCH B OCHOBHOM st pabOThl ¢ MaccuBamu ( Kak WHAEKCHI).[IoHATHE KBA3UCTATHYIECKOTO
KOHTPOJIST TAK YKe CBA3AHHO C TOHATHEM IHAMA30HA.

B muOrmx kommuisropax Turbo Pascal MoxkHO OTKIII09aTh KBA3UCTATHIECKH KOHTPOJIb. BBIIO cre1ano nabiro-
JIeHUe, 9TO BCE CPEJCTBA KOHTPOJIs OTKJIIOYAIOTCs IIpOorpaMMucTamu (B PeJiu30BOil Bepcuu). A pa3 Her Juana3oHoB,
cJIe0BaTeIbHO BCe MaccuBbl yaobuee Bcero madmuarh ¢ 0. 11 Bo Bcex coBpemennnix Il Bce maccuBbl moxoxku Ha
maccuBbl B sg3bike C,; 1O ecTb 00bsiBIeHue Tpedyer TonbKO Jiuny maccusa. To ectb Jduanazon ucues u3 Al norom
y 4To oH He coorBercTBOBaJ KOoHIenuu OOII.
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IMepeuucnenus 6buiu npumymanbl Buprom (Hackasb) MOTOM OH K€ MX U BbIBEJI U3 UCHOJIb30BaHUs, HO cefiuac
OHU BHOBb BO3BPAalAIOTCH.
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Jlekmust 9

ITepeuuciumblie TUIBI JAHHBIX TOABUIUCH Brepsbie B A1l mackans (1969). ITocsie 5T0ro OHU BXOAUJIM MOYTH BO
BCe A3BIKH [IPOTPAMMUPOBAHUSA.
type T= (C1,C2,..,CN)Pascal style

ToBopsit, 4T0 nEPEUNCAMMBIN THIT yIPOIIAET YTEHNE MPOrPAMMBI, TIOBLIINAET HAJIEKHOCTH nporpammbl ( aberpa-
PEPYEMCsl OT YMCJIOBOTO 3HAUEHUE TIEPEMEHHOiT), MOKET yaydmarh 3(pOeKTUBHOCTD MPOrpaMMbl (IIyTE€M YMEHbIIe-
HUsd MeCTa [IjId XPAHeHWs TakuxX nepeMenHbix). IIpu srom B 1988 roxay, B a3bike Obepon, Bupt orkasascs or me-
peunciaumoro tuna JaHabix B AT O6epon (IpuHIUI MEUHUMAJIBLHOCTU S3bIKOBBIX KOHCTPYKUuii). Bropas npuanna
— [epPEevYnCIuMbIe THIIhI B TOM BH/I€ KAK OHU IMOSIBUJINCH B IAacKase u coorBercrBeHHOo Apyrux Il nporuBopeunsin
kontenuuu OOIL. Ilepeunciumble Tuibl ganHbix (B BUe B KOTOPOM OHU LOsABUiUCH B Ilackasie) e moryT Obirh
DPACITUPEHHBI.

1995 — Java. (PaspabarbiBajics ¢ HyjId, 4aCTUYHAsA CAHTaKCHYecKasa copMectumocts ¢ C). B Java nepeunciumbix
THUIIOB HET.

1999 — C#. B Hem Takue THUIBI €CTh, HO B OIUCAHUU $3bIKA aBTOPHI YK€ B CAMOM HAYAJE «OMPABILIBAIOTCS>
B TOM II0YeMY OHM BKJIIOYHJIA ITOT THIl JAHHBIX. OCHOBHOIW apryMeHT — MEPEYUCTUMbIE THIIbI JAHHBIX XOPO-
10 UHTETPUPYIOTCSA CO CPEACTBAMU Bu3yaabHoro nporpammuposanus (VS). To ecTb MHOTHE CBOWCTBA, KOMIIOHEHT
YIOOHO TIPEJICTABIIATh B BHUIE MEPEUnCIeHus. TeKCT C MCIOJIB30BAHUEM TAKWX THUIIOB WHOTIA HA3BIBAIOT <«CAMO-
JOKYMEHTHPOBAHHBIM>. TpEeThe HEMpUATHOE CBOMCTBO MEPEYMCIMMOrO THUIMA JAHHBIX — BMECTE€ C MMEHEM THIIa,
HESIBHO UMIIOPTUPYIOTCH UMEHA KOHCTAHT.

2005 rox — java 5.0 — mepeducauMble THIBL TAHHBIX ObLTH BO3BpaineHbl. CHHTAKCHYECKHU [EPEYUCTUMbIE THITHI
JAHHBIX B java II0XOXKW HA [E€pPeduc/mMble TUlbl JaHubix B [lackase, HO npu 3TOM OHU NPEJICTABIAIOTCH KAK OT-
JeJTbHBIN KJ1acc.

Peanu3sarus mepeuncanMbIii TUTIOB TaHHBIX.

1.Knaccuueckas cxema.(Ilackann, Azna)
type T=(..); [lackanb, momyna-2
type T is (C1,...,CN); Ana

[Ipu 3TOM HET HESIBHBIX TPEOOPA3OBAHMIL M3 TIEPEUNCTUMOrO THUIIA K IEJIOYUCIEHHOMY U HAa0bopoT. B cranmapr-
woMm [lackasie O6pu1a dyHKIMsS ord — mMepeBo/I MEPEINCIANMOTO THTIA K meouncaenaomy. B Moayna-2 ects dynxmnus
val KoTOpasi IpUHUMAET MEePEeYNCAUMYI0 KOHCTAHTY — WM THIIA, W IIeJI0€ 3HAYEHWE U BO3BPAIIAET 3HAYEHWE COOT-
BETCTBYIOIIErO MEPEYrCINMOrO TUIA WJIA BBIIAET OIMMOKY BPEMEHU BBIMOTHEHUS.

Peasuzanus nepedncaumMoro tuma B s3bike Ajia HeMHOro oryindaercs. Tak Kak CUMBOJIbHBIN THUIL JJAHHBIX B S3bI-
ke Ala peaqn30BaH KakK MEPEYNCICHNE, TO €CTh KPOMe OOBITHOTO TIEPEUNCIICHUST €CTh eIIIe JTUTEPAJIhl IePEUNCICHUS.
B A 1e BO3MOKHO TIepeceveHre UMEH B TIEPEYUCICHUSAX, TO €CTh JIUTEPAJIbI IEPEUNCICHUsT MOTYT MEPECEKATHCS MeK-
J1y cO0Oii.
type RGBColor in (.. Red...);
type TrafficColor in (Reg,Green,Yellow);

Tak Kax 110 npaBu/ly HePerpyzKarbCs MOI'YT TOJIbBKO uMeHa (DyHKIHi, TO TPEOOBAINCH HEKOTOPbIE yXUIIPEHUs 4T00
BIHCATH 370 B 36k Aja. Paccmorpum mpumep d-un Ha sa3bike A na.

function Func return T

//OBBbEKTHI JIOKAJIBHBIX [IEPEMEHHBIX

begin

//oueparopbl

end Func;

x:=T;

x:=Func:

Takum 00pa30M TaKue JINTEPAJIbI IEPEIUCIEHUs PACCMATPUBAIOTC Kak uMeHa dbyHKIwmit 6e3 mapamerpos. Orcioma
BO3HWKAET CJIeIyIONas mpobaema.

procedure P(X:RGBColor);

procedure P(Y:TrafficColor);

u torga P(Red) — neonunosnagnocts. [losromy mis aTux ciaydaeB B Aze cymiecTByer clenuasbHas KOHCTPYKIIUS
yKazanug tuna ( He sBigercd npeodpazoBanueM). OHa UCIOIB3YeTCs KOIA HY?KHO UMEHHO YKAa3aTh KOMIIUJIATODY
470 JanHoe 3nadenue umeer coorsercrsyiomuii tuin. P(RGBColor'Red);

Bce 3t mipobsieMbl BO3HUKJIIN M3-32 TOTO YTO MMEHA MEPEUNCIMMBIX KOHCTAHT HAXOAATCS B TOW »Ke 00IacTh
BUIUMOCTH 9TO U uMs Tuna. Hampumep B si3bike C# nMeHa KOHCTAHT JIOKAJIM30BAHbI BHYTPHU THIA. 10 €CTh Ternepb
RGBColor.Red. TO ectb Teneph ojiHa U Ta Ke KOHCTAHTA MOXKET MPUHAIEKATH PA3HBIM MEPEUUCTeHUAM. 3bIK
C+# upomomxkaer Tpaauiuio rpaaunuoHabx Il To ecTh KOHCTAHTBI IepeducauMoro tuma B C# - 9T0 KOHCTAHTBI
nesoro ruta. [1o yMOT9aHuio KOHCTAHThI [EJIOTH TUIIA JTAHHBIX IPEICTABISAIOTCS 3HAYEHUEM [EJIOr0 TUIA JAHHBIX,
mpu 3710 3Havenus Oyay (0 .. N-1) mpm 3TOM mpeicTaBieHns MOXKHO BHIOMpATh sBHO (Mo ymomdanwio 0 int). U
TIPU TOM HE CyIIEeCTBYeT HESIBHOTO MPeoOpa30BaHMs, KpOMe KOHCTAHTHI (), KOTOpasi MOYKET MPeoOpPa3OBLIBATHCS B
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JII00YT0 MTEPEeYUCIUMYI0 KOHCTAaHTY HesBHO. [Ipy sBHOM mpeobpasoBaHum BCEra OCYIIECTBISETCS KOHTPOJIb.

Ocobusikom crosr si3piku C u C++. B HEKOTOPOM CMBICI B 3THX S3bIKAX HEPEYUCUMbII TUII HE SABJISETCS THIIOM
B MTOJTHOM CMBICJIE CJIOBA THII.
emun(C1,C2,C3);

Teneps C1=0,02=1,C3=2.

IIpu sTom

enum c x;

x=-25; - CemaHTH4IeCKN AOMYyCTUMO. 10O €CTh MEPEYNUCTUMBIH TUI BCErO JIWIIL CIIOCOD 3aJaHNE HEKOero Habopa
xouctauT. To ecth const int C1=0 unu #define C1 0 5kBUBaAIEHTHBI OMPEIEIEHNUIO TTepedrcanMoro Tuma. [Toaromy
9TOT THUI HEe 0c000 nomysisiper nporpammuctamu s3bika C. [Ipu pazpaborke sa3pika C++ M0 MOBOLY MEPEIUCIUMOTO
THUIA BO3HUKJIO HECKOJIBKO MPODIIEM.

1-IIpobGaema Teros. B sa3bike C Bo3MOxKHO 3aanue 6e3biManHoro enum. B C+ Takoit enum MOXKHO HaOJIF04aTh TAKOM
enum B STL. To ecth enum <ios modes> u mpu 3ToM open(..,int); To ecTh enum MOTHOCTHIO COBMECTUM C TIETOUNC-
JIEHHBIM TUTIOM JaHHBIX. To ecth CTpaycTpyn BCTAJ TIEpe, CIeayoImeii TpobaeMoit — ¢ OHON CTOPOHBI TPEOOBAIOCH
TO/I/IEP?KUBATDH TOJTHYIO COBMECTUMOCTD ¢ C; ¢ IPYTOil CTOPOHBI [T IEPerpy3Ku (PyHKI ObLI0 ObI yI00HO C1e/iaTh
ero orJejibHbIM THIOM. TakuM 06pa3oM cyllecTByer siBHOe npeobpa3oBanue u3 int -> enum(0TCyTCTBUE KOHTPOJIS)
a mpeobpaszoBanue U3 emun ->int ocymiecrsisiercsa HesiBHO. B C++ Tak Kak mepevdncsenusi HESBHO COBMECTUMBI C
[EJIOYUCIIEHHBIMYA KOHCTAHTAMU, TO IPOIPAMMHUCTY JaHA BO3MOXKHOCTD YIIPABJIATH 3HAYEHUAMA COOTBETCTBYIOIIIX
koucTaHT. To ecTh

enum Mode

reed = 0x1,

write = 0x2,

RW = reed|write;

B GonbmuHCTBE CIydaeB HaJ MEIOYNCIEHHBIMU KOHCTAHTAMY TPEOYETCS BBIMOJIHATHL HEKOTOPBIH HAOOP OUTO-
BuIX onepanuii. ITogxon s3bika C# mo3BoJisieT W30ABUTHCA OT HEAOCTATKOB MEPEUUCIANMOro Thuma s3bika C — or
HEHAJIEXKHOCTU W HEsTBHOTO mMmnoprta nMmen. B C# mosBuiiach BO3MOXKHOCTH BhIOOpa 0A3UCA TPEICTABICHNUS.

ArpubyrupoBanre — gacTHbIil ciaydait 6onee obmeit koncrpykiuuu C# - pedikekcun. To ecth 310 oTpakenue
CTPYKTYPBI KOJIa IPOrPAMMBbI B PE3yJILTHPYIOIeM buHapHoM Koje — pediiekcusi. ATpubyTupoBanue — MpPUIUCHI-
BaHUE KOHCTAHTAM I1€PEYUCAUMOrO THUIA JAHHBIX HEKOTOPbIX arpudbyros. Paccmorpum oqun u3 rakux arpubyros
— flags. Hammpumep enum B arpubyTom [flags| mo3Bosisier BBIMOMHATE HAJ KOHCTAHTAMH TEPEYNCINMOTO THIIA, JIO-
ruvYecKue OMTOBBIE OTEPAIUH.

YmakoBka/pacrnakoBKa.

B uncro obbexkTHO opuentupoBanHbIx Il Bee siBasiercst o6bekToM. To ecth 3+5 — 310 omepariusi ¢ AByMsi 00beKTa-
mu. CrpyKTypbl, Lepeducienus u pocrble Tuiibl Janubix B C# HasbiBatorcs value types (tunbt 3uadenwuii). To ecrb
9TH SJIEMEHTHI TMPEICTABISIOTCS UMEHHO KaK COOCTBEHHBIE 3HAYUEHWS & He KAK CChLIKW HA 00bekT. ljist KarxKmoro
TAKOr0 THIA CyIIECTBYeT €ro Kopobka (box) — wmacc. Utak g KaxKJ0ro TakKoro KJacca CyIecTBYeT CBO KJacc
— obeptka. To ecthb ecstm peus umaer 00 omeparusx HAJ TPUMUTHUBHBIMHU KJIACCAMHU TO OMEPAIIMs TPOBOINATCI HAT,
00BEKTOM, eCJTH Ke Olepalnsa KjaaccoBas — TO Ham obeprke. Hampumep a1 enum cyimecTByer obepTKa — KJace
Enum xoropslit siBasgercs o0epTKO#t /s JTI000ro MePedncIuMOrO THTIA JAHHBIX.

B sa3bike java mepednciuMblii THI JAHHBIX BOOOINE HUKAK HE CBSA3aH C IEJOYMCIEHHBIM THUIIOM JIAHHBIX. enum
colorred,green,blue; mmeHa KOHCTAHT TaK Ke JIOKAJIM30BAHLI BHYTPHU WMEHU MEpEeduC/IeHns. java.lang — maker java
KOTODBIl OMMChIBaET crernuduieckne Kaaccol java. Hampumep B java.lang comepxkurcsa xknacc Enum KoTopbiit sB-
Jisiercss DA30BBIM JIJIsT BCEX MEPEUUCIUMBIX THUIIOB.
enum RGBColor
public RGBColor(byte r,byte g,byte b);
private int color();

Red(255,0,0),
Green(0,255,0),
Blue(0,0,255);

IIyakr 6 — cchliku U yKa3aTesu.

Vkazareab — aOCTpaKIlns MAIMHHOTO aapeca. Bornpoc — mamexkuocTh ykazareneii. All gensarcs na 2 GosbImmx
KJIacca — CTPOrHe C TOYKU 3peHns yKasareseil u Hecrporue. B CrangapTHOM nackajie yKa3aTeu HOSBUIUCH TOJILKO
JI7IsI MAHUIYJTAIAA C O0BbEKTAMH B JUHAMUIECKO# maMaTh. To eCTh B CTaHAPTE MACKAIb HEJIbsI3 OMUCATh YKA3ATE b
ua integer. To ecTb TOJIBKO CCHUIKM HA OOBEKTHI CTPYKTYP.

Urax crporue s3biku — [Mackans, Amna — 83, Mozaymna-2, ObepH. YKa3arenu TOILKO IJIsl CCHUIOK HA OOBEKTHI B
JUHAMUYECKOU TTaMATH.
type PT is access T
TYPE PT = pointer to T;

ITpu srom T ne obsi3an ObiTh onpeenen 1O onpenenenns: ykazaress. B s3bike ajia Bce HECKOIBKO CIOXKHEE.
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Type PT is access;

type T is word;

type PT is access T;

To ecTh B TakmX s3bIKAX BCE OYEHBb TOXOXKee. B s3bike aja pabora ¢ yKa3aTeeMm.

X:PT;

X := new T;//cemanTuka anajorudsa new (x) B mackase.

Her nukakoro muoro crnocoba 3aBectu juHamudeckuit o0bekt. Onepanuu Haj yKa3aTeasMu — [PUCBAUBAHHUE U
paspiMenoBanmne. Jasmee B a3nike Obepon

X:PT;

Xenext // Mozmymna-2

X.next //O6epon

To ecrb B OGepoHe ncyeszaer pasHUIA MEXKIY yKa3arejieM Ha 0ObekT u camuM obbekToMm.B sa3bike Ajia omeparius
TOYKA TaK Ke TPUMEHNMa, K yKa3aTesIo Ha 00beKT. [Iag moctyna Ko Bcemy obbekTy — X.all.
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Jlekunsa 10.

Vkazarejan U CChbLUIKUA. DTO PA3HBIE TUIHI JAHHBIX HO TPHU 3TOM 00a SBJISIOTCS abCTpakiueil aapeca B MaMsTH.
Kak y»ke 6bL10 CKa3aHO A3BIKK JENATCS Ha 2 Kareropuu — crporue u He crporue. CTporue — CChUIKH TOTHKO Ha
00bEKTHI B mHAMIIeCKOi amstu. [Ipumepnt Takux s3bikoB — O6epon, Mosyina-2, crangapr Ilackans, Ana — 83.

Hecrporue si3bikn — ykazareanm pabOTalOT KakK W B CTPOIMX, IUIIOC MOXKHO MOJIYyHYUTh aJpec JIIoboro oobekTa.
910 & B C++, @ B Delphi. Takoit moaxom ypeBarT HEKOTOPLIME Tpobiemavu. Hampumep
char * f(){

char buff[1024];

return buff;

}

char * p = {();

*p = 0;

Takue ommOKN KOMITHISTOP HE OTJIABIHABAET.
Anasioruyso.

static int i;

int *p;

p=&i;

free (p);

st m36exkaHue mogo0HbIX OIMIHOOK CYIECTBYIOT CIIEAAIbHBIE TPOrPAMMbI — BEPU(PUKATOPHI, HO /IaKe OHU He
BCera MOryT Halitu Takue omubku. HeKoropbie nHTErpUPOBAHHBIE CPE/IbI HOAJIEPKUBAIOT 2 PEKUMA, KOMIUJISIAN
— OTJIQJOYHBIA ¥ pean30BbIit. OTIaJ0UHBI pabOTaeT MeIJIeHHee 38 CUeT MCIOJH30BAHNE OTIAIOYHBIX OMOINOTEK
paboThl ¢ maMaATh0. Tak Ke mMpobIeMa HEKOHTPOJIUPYEMOTO Tpeobpas3oBanus. To ecTh Ji000i aapec MOXKHO Ipe-
obpasoBarhb B aapec void* m ero B CBOIO OYepensh MOXKHO SBHO IPeobpas3oBaTh B JII000H Apyroil Tum. void* - ato
HEKOTOPBIit abcTpakTHBI aapec. B takux Il menb3sa oboiTuch 6e3 Takoro abCTPaKTHOIO THUIA YKA3aTe .

O/HO w3 perrenue TPodIEMbl — CO3AHUE CTPOIUX A3bIKOB, HO JIaZKe CTPOrOCTHIO S3bIKA HE PEHIAloTCst BCE MPO-
61embl. Hampumep ecyiu CyIecTByeT onepals ssBHOrO OCBOOOXK IEHNS TAMSITH, TO BOSHUKAET MPOhJIeMa OOpaIeHnst
K HecymecTyonemy oobekry. Takast oneparust mpucyrcryer B [lackase, Ama — 83, Momyna -2. fIBHOE 0CBOOOXK-
JIeHVe TIPUBOJUT K JBYM IIPOOJIEMaM.

1- mycop B nmaMsTH.

T * x = new T();

t * x1 = new T();

x=x1; //Teneppb mepBHIil OOGBEKT SBJISAETCH MYCOPOM.

Omubka B mporpaMme — TPYAHO AaTh el TouHoe onpeaenenue. Hu oama u3 mporpaMm He COOTBETCTBYET CBOEH
cnenudukanuu (cuenuduranuu ycrapesaior). C npodeccuoHaabHONl TOUYKY 3PEHUs, MyCOp B HAMATU — OrPOMHAs
mpobsieMa, TaK KaK OHA IMPOSBJISETCS CUIbHEE BCEIO B PEAJIBHBIX YCAOBUAX. TaK 2Ke TaKue OMINOKU KPalHe TIKes0
OTJIOBUTH HA JTAIE TECTUPOBAHWS MPOTPAMMBI.

Bropas npobsiema — Bucsune cchuiku. VCmomp30Banme aapeca HECYIECTBYIOMIEr0 00bEKTA.

T * x = new T();

T *x1 = x;

delete x;

Teneps x u x1 CCBITAIOTCS HA OJWH U TOT K€ O0OBEKT, MIPUUIEM ero yxe He cymectsyer. To ecth delete x1; mpuBoguT
Tenepb K ormubke. OIHAKO MHOTHE MEHEIKEpPhI MAMATH CIOKOWHO OTPA0ATHIBAIOT HA, TAKWX OMMubOKax. B ciyuae
MHOTO - MOTOYHOCTH K€ BCE eIle CJOXKHEEe TaK KAaK, HAPUMED, OJWH TMOTOK MOYKET OCBOOOIWUTH MaMATh, KOTOPYIO
HUCIOJb3YyeT APYroil MOTOK.

Cucrembl ¢ aBTOMaTH4YeCKOi cOOpKoii Mmycopa. Co3naren a3bIKa IOHUMAJIU 9YT0 HAJIMYHME JUHAMUIECKON IaMATH
MOXKET TPUBECTH K MHOYKECTBY MpOOJIEM, MpU 3TOM OHW HE MOTJIM BBECTH B CBOI S3BIK aBTOMATHUYECKYIO COOPKY
mycopa. Cambrii mpocToit 1 3¢ dEKTUBHBIN aJTOPUTM ABTOMATHUYECKON COOPKYM MycOpa — TOACYET KOJUYECTBA
CCBLJIOK Ha JAHHYIO 00sacTb mamstu. HO Takoil aJropuTM MOXKHO HCIOIH30BATH TOJIBKO JJIS TOCTATOYHO BBICOKO-
ypoBueBbix AII, Tax ke mpobmeMa KOMbIEBBIX CCHLIOK.

Bropoit cmocob ocHOBaH Ha PEryasipHOM IIPOCMOTPE BCEH MaMsTH, Ha KOTOPYIO yKAa3bIBAIOT BCE yKa3aTesH,
BUJMMbIE B JIAHHBIAH MOMEHT. TO €cTb BO BpeMsi COOPKH MyCOpa CHUCTEMa 3aHHMAETCd TOJBKO COOPKOl Mycopa.
Ecnu mamsaTu xBaraer, T0 COOPKa MOXKET W HE TOTPEOOBATHCSA, HO B CAYyYAe €CJIN MaMATH MaJjoO, TO MbI HE MOMKEM
rapaHTHPOBATH CKOPOCTH OTKJINKA CHCTEMBI HA JII000E JeHCTBHE, TaK KAK B JI000H CAMBIf BaXKHBI MOMEHT MOYKET
BKJTIOYUTHCA COOPKA.

Cozparenu sa3bika Aza He BRJtoumin B crangapT Il cranmapTHBIX CpencTB O0CBODOXKIEHUS HaMATH. 1O ecTb
MIPUCYTCTBOBAJIO KJIIOYEBOE CJIOBO NEW /i BblaejeHusa naMmsaTu. Ho mpu 3ToM Bce 0CBOOOXKIEHNE B CTAHIAPTE HE
OTOBapHUBAETCS., TO €CTh JIOMYCTUMbBI PEAJIM3AINH CO COOPKOIT Mycopa.
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Bosee Toro, pns 6onbineit nepenocumoctu cyiecrsyer craggapTabiii naker UNCHECKED DEALLOCATION
U COOTBETCTBYIONIAst (DYHKIUS
DEALLOCATE npumennmast K JI000My THITY yKasaress. Ecan KOMIUISTOp HE MOJIePKUBAET ABTOMATHIECKYIO
cOOpKy Mycopa TpebOBaJjIOCh UCIOJIb30BATh ITY (DYHKITHIO.

B a3wike momayna-2 umeercsa 2 mporeaypbl — ALLOCATE u DEALLOCATE. /Ina peamu3anuu 3tux QyHKIui
6bu1 BBeeH ocobbiii Tun Jqanabix ADDRESS (ananor void*). 9ror tun obaazan HabopoMm CBOMCTB, KAK HAPUMED
[PUBEJIEHUE K HEMY HEsIBHO JIIODOTO yKa3aTeJis.

B s3pike C mpumepom mcnonn3osanne void* - mammcanwe KOHTEHHEPOB, B KOTOPHIX XPAHATCA YKA3ATEIW Ha,
HEKOTOpbIe 00bekThl. EnmacTBennbrit A1l KOTOPBI COXpaHUI YUCTOTY C TOYKW 3peHus ykKasareseit — a3k Obe-
por. OH uCMOIB3yeT MpPOCTOi aJIrOPUTM COOPKY MYCOpa, 9TO JEIaeT €ro JOCTATOYHO HAIEKHBIM TPU COXPAHEHUN
HOPMAaJIbHON MPOU3BOJIUTETLHOCTH.

B java u C# mosiHOCTBIO OTCYTCTBYET MOHATHE yKa3aress. Eciau 3aipeTuTb IpOrpaMMUCTy SBHO OCBODOXKIATH
MaMsTh TO MOHSATHE yKa3aTessi TpaHChOpMUPyeTcs B MOHATHE CCBIIKA. TO eCTh BCe KJIACCHI java KPOMe MPOCTHIX
KJIACCOB — CCBHLJIKU HA COOTBETCTBYIOIIME OOBEKTHI B JUHAMUYECKON maMATH. 1O eCTh BCe OOBEKTHI SIBJISIOTCS
AHOHUMHBIMU U PACIOJATAIOTC B AUHAMHUYECKOH nmamsaTtu. [Ipw 3ToM st pasmerenns 00bEeKTOB UCIOJIb3YEeTCs
OTIEpaTOp New.

X a = new X();
a = new B();
a = b — konupoBanue cchIOK. B java peanm3oBana aBromMaTHUIecKas cOOpKa Mycopa.

d3pik Ana-83 sBisiercst ctporum s3bIKOM. To ecTh 3akpbiTa OOJIBINAs IbIPa B MOTEHIMAIBHBIX OIMMUOKAX B
nporpamMMax. B a3pike Ama — 83 He ObLIO HUKAKUX AJPECHBIX OMEPAIUil, ¥ Pearnu3alis ee ¢ aBTOMATHYECKON
cbopkoit Mmycopa Gbuta He MeHee HajgaxkHa dem OOepoH.

Ana — 95 — TaMm nmosiBWJIaCh B HEKOTOPOM BHUJIE aJipecHas omepanus — a’access. 3Menenusi ObL BHECEHDI
IO HECKOJIbKUM TIPUIUHAM — B ONpEIEJIeHNe s3bIKa BCE TAKU OBLIN JOMYINEHbl HeKOTOpbie ormmoku. Jasee B 90-x
crajo nomyaspua kouneniusa OOTL. Tanee Ana panee He JomycKas ucnojb3oBanue Ha apyrux AI1) vo xk 95 romy
MPUOPUTETHI M3MEHUJIUCh W €r0 CO3JATeIN yKe HE MOMJIM PACYUTHIBATHL HA MOHOMOJBHOE WCIOJb30BAaHUE A IbI.
BoabmuncrBo cucremubix Bbr30BoB B Beex OC mpussasanbr K 36Ky C. To ecth TpeGoBaioch nepegaBarh apeca
nepeMeHHbIx, dero He 6610 npu Aga — 83. Coznaresnun Ajna — 9 cymenn pacummpurhb GyHKIIHOHUPOBaHue Aia, npu
9TOM COXPAHMB HAJIE?KHOCTH HPOIPAMM HA HEM.

Brina paspernena oneparus B3ATHs aIpeca, HO HEIb3s ObLIa TPUMEHSTH 3Ty OMEPAIINI0 K JTIOOBIM TEPEMEHHBIM.
Ecnu mepemennast onncana kak i: alias integer — 1o k Heit mpuMennMa oneparys B3aTus aapeca. C TOUYKM 3peHus
ykazaresneit TYPE PT is access all integer moxkeT ncCrmosb30BaThCsA TOJIBKO TSI TOCTYTA KAK K O0bEeKTaM U3 -
HAMWYECKOM NaMsTH, KaK U HA 00beKThl 13 00brdHOi. To ecTh ObLTa COXpaHEHA HAJEXKHOCTH MIPU BBEJIEHUU HOBBIX
BO3MOZKHOCTEH.

Bo3zBpaimasch K MOHATHIO CCHIIKH, €CJINA S3BIK SIBJISETCSI CTPOTUM TO BCE OOBEKTHI HAXOAATCS B JUHAMUYECKON
MaMSTH, & €CJIA CYIIECTBYET eIe U aBTOMATHIEeCKas COOpKa MycOpa, TO MOHATHE yKA3aTess BOODIE He TpeOyeTcs.
B java mosBusoch nonsitre JNI (Java native interface) — BO3MOXKHOCTH 3amycKa POJHBIX CHCTEMHBIM BBI30BaM
JIAHHOM CHUCTeMbI. JTO yCKOpsieT paboTy MpOrpaMMbl, HO npu 3TMO nporuBopedunt npuniuny WORA.

B C# cuernuaibHO ocTaBiieHa «IplpKay - crenudukarop unsafe, KOTOPbIii MO3BOJIET 3AMyCKATH KO, HA JII0OOM
S3BIKE, TO €CTh MOYKHO HCIOJIb30BATD JIIOOBIE BHI30BBI CUCTEMBI WU CTaHAapTHOH Oubanoreku (malloc, free). Tamee
cymectByer cruenudukarop fixed. Hanpumep ero MoxXHO WMCIIONIB30BATH I MEPEBOIA MaccuBa OANTOB B yKa3a-
Tenb Ha Hero. JlaHHbIi KO eCTeCTBEHHO HeHaexkeH. PaccMorpuMm cOOpKy mycopa mo anroputmbl Mark and scan.
JlaHHBIH aITOPUTM [IPU TPOBEIEHUN COOPKY MTPOU3BOIUT CABUT OOJACTU MAMSTH, TO €CTh 3HAYEHUE CCHLIKH MOYKET
uzmennthesi. Koncrpyknus fixed dpukcupyer agpec naMsité ¥ He MO3BOJISET MEHATH aJPEC CCHLIKH.

Bcee obbexrnr B java,C#,delphi aBisiorces ceblikamu, npu 9ToM B java ectb cbopka mycopa, B delphi — mer. X

a;
a = new X(); - eqMHCTBEHHBI CIIOCOD MOPOXK/IEHNs HOBOrO 00bekTa B java / C# / Delphi.
B Delphi Bce o6bekTnl Hacaemytor kaace Tobject npu srom aror obbekT obiagaer koncrpykropom create();. To
ecTb Jis KaxkI0ro obbekra cyiiecrsyer meros create();
B C#, java, delphi — orpanndennblii BApHAHT yKa3arTeJis.
B C++ mpm 9TOM CCBHIIKA — 3TO UMEHHO MM HeKoero oobekTa. K cehikn s3bika C++ mpuMeHnMa, € IMHCTBeHHAS
oTepaIus — ee WHUITHATMIATIIH.
T &a;
Mozker ObITH ONMCaHa Kak
1- nepemMeHHasi COOTBETCTBYIOIIEro THIIA, AOJ2KHA ObITh HHUIUAJIM3UPOBAHA Yepe3 UMsI COOTBETCTBY IOLIErO O0bEKTA.
2 -cbopmasibHBIE TAPAMETPHI TPOIEAYP U (DYHKITHIA.
void swap (T& a, T& b);
3 — Bo3Bparaemoe 3HadeHne HYHKIWUA.
X& £();
4 — KaK wieH Kaacca. VHuIpaau3upyercs B KOHCTPYKTOPE.
CCbLIOYHDBIHA THII JIAHHBIX OKA3aJ/ICs OY€Hb yI0OHbIM.
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Wrak paccMorpeHmne NPUMHUTUBHBIX TUIOB JIAHHBIX 3aKOHYEHO. EIMHCTBEHHDIN THUII JAHHBIX, 10DABJIEHHBIN B
C++ usHa4ajbHO — CCbLIOYHBIN Tull. B coBpemennbix Oubiuorekax C-++ mpucyrcrsyer Cier, TUI JaHHbIX —
smart pointer. OH MOXKET HATPUMEP MPOBEPATH BAJUIHOCTH OOBEKTA JTOCTYTA, ABTOMATHIECKOE YIAJIEHNE OOBEKTA,
Ha KOTODBIA OH yKa3bIBaeT U TaK JaJjee.

24



Jlekmusll.
I'nasa 2. CocraBHbIe THIIBI JAHHBIX.

Tunbl JAHHBIX, BCTPOEHHDBIE B S3bIK IPOrPAMMUPOBAHUS, HO IPU ITOM UMEIOT BHYTPEHHIOI CTPYKTYDY.

MaccuBnbr.

Bammcu / cTpyKTyphl / 06beIMHEHNS.

MHuozkecra. (Crangaprabrii [Tackains)

Daitnbr (cranpaprabiii [Tackasb)

Crpoku (e coscem tun (B s3bike Ilackans) packed array of char).

Kuacent sizbika C++ He BJISIOTCH COCTABHBIMM TUIAMU JAHHBIX. QTIEIbHO MOXKHO JI00ABUTH ACCOLUATHBHBIE
MaccuBbl 1 Hash Tabinis.

B coBpemenubrx AIl mHOTME Takme CTPYKTYPBI JAHHBIX BMECTO J00ABJIEHUS WX B KOMIHJISATOP, J00ABISETCS B
CTAHIAPTHYIO OMOIHOTEKY s3bIKa. L1 MHOXKECTBA U3 HUX HE CYIIECTBYET YHUBEPCATHLHOIO, OTHOBPEMEHHO 3 deK-
TUBHOIO CPEJICTBA MPEJCTABICHNS JAHHBIX. BMECTO 3TOro BhIOMpAETCsi HEKOTOPasi peau3alnysi KOTopas BXOIUT B
crapgapTHyo oubmmoreky. Ilpu 3TOM coxpaHseTcs BO3MOXKHOCTh BBIOOPA ONTHMAJIBHON pean3aliiu Mo, KOHKPEeT-
HYI0 3a1a49y. st mpuMepa pacCMOTPUM COPTUPOBKY. JlJist GOIBIMHCTBA 33,29 UCTIOIb3yeTcst quick Sort, HO BO Bce
oubmuorexku All BKIIOUAIOT KAK MUHHMYM €Ille OIWH aJIropuT™, Hanpumep heap Sort. To ecTs BcTpanBas og00HbIE
BEIllA B KOMIIUJIATOD, Mbl CTAHOBUMCS 3aBACUMBIMU OT METO/I3, PEATN3AINN, KOTOPBIN MOXKET ObITh W HE ONTHMAJICH.
C TouKM 3peHus NPOCTHIX TUIIOB AaHHbIX, 6aszuc Il nocrosuno pacmupsercs (Hadunas ¢ Havasa passurus A1),
[IPU 9TO € TOYKYU 3PEHHsI COCTABHBIX THUIIOB, HO MOCTEIIEHHO CyKAeTCs.

[IysxT 2.

B C# ecrb kuaccnr string u dictionary. IIpu 310M KOMIMIATOD 3HAaET PO KJacce string (BbirisgauT Kak 6ubJiuo-
TEYHBIH KJIACC, HO BCTPOEH B KOMIMJIATOP), a upo kiaacc dictionary on He 3uaer Hudero (1pocro 6ubsiuoredHblii
KJIacc).

Paccmorpum cocTaBHBIE THIBI TAHHBIX.
1.MaccuBbl.

A6crpakius mocsie0BaTeNbHOCTH OJHOTHITHBIX JIEMEHTOB.

DxDxDxD — maccus.

D™ — MaccuB Kak J€KapTOBO MPOU3BEIEHNE OHOMEPHBIX THUIIOB JAHHBIX.

[Ipu 3TOM 3Ta MOCIEIOBATEIBHOCTD AOJIXKHA, MIPEJACTABIATHCS B TIAMSTH B BUJIE HEITPEPBIBHOM TOCIEI0BATETHHOCTH
3/1eMeHTOB. Takasi HeMPEPBIBHOCTD PACIOJIOKEHUsT B maMaTu Tpebdyercs mis ontumusainuu goctyna. Camas pac-
MPOCTPAHEHHAs OMEPAIUs JIJisi MACCUBOB — omepanus uaaekcupoanus. CyrmectByer 2 criocoba w300pazkenus 3Toi
OlIepaIny.

1.AJi]

2.A (i)

WNHunexcarnust BO3BPAIAET CCHIIKY HA COOTBETCTBYIONIUN OOBHEKT.

B C# u java obs3arenpbHa WHUIUATU3AIMSA MaccuBa. K omepanuu WHIEKCUPOBAHUS 3a9aCTYIO T00ABIISIETCS
HAOOP aTpuOyTOB.

AT1pubyTbl MacCCUBOB:
1.ATpubyTHI Bcex 00HEKTOB JaHHBIX (6a30BbIe aTPUOYTHI JHOOOTO THIA JTAHHBIX).
2.BazoBbrit TH.
3.Tun unnexca. JloykeH OBITh HEKOTOPOI HENMPEPHIBHON MOCJIEI0BATEIFHOCTHIO 3HaYeHui. [Ipu sToM onTumasniexn
JIMCKPeTHBINH TUl. JIMCKPeTHBIH THIT — TAKON THIT JAHHBIX, 9TO JJis HErO OIIPEe/IeHbI OMEPAIluH Suce u pred, npuaeM
ux pabora Ha BCEX apXUTEKTYPaX OIpPeIesIeHA OJHO3HAYHO.
4.Tpannnpt / JIanHa MaccuBa.

Korma mbr 3naem 6a30BbIii THI MacCHBA W OH HEMPEPHIBHO PACIOJIOXKEH B MAMSTH, TO KOMITUJISTOD MOYKET
3¢ dHEKTUBHO ONMpEIeINTh OMEPAINI0 WHIEKCUPOBAHUs. B psife f3bIKOB TN WHIAEKCA (DUKCUPYETCH CTATUIECKH BO
BpeMs TpaHciaauuu. [Ipumep — a3bik ITackans array [Index| of T. Tak ke npoucxomur B si3bike Ana. B a3bike
C mampumep, Tak e KaK U BO MHOIHUX MOJOOHBIX $S3bIKAX, TUI WHJEKCAa — Beerga integer. Mrtak Tun weHIekca
dukcupyercs camoe 1o3/iHee Ha dTale TpaHcssanuu. MaccuB — 3T0 Beerja KOMIPOMUCC MEXKJY TPEMsl BelaMu —
HAIEKHOCTh, 3(PPEKTUBHOCTH, THOKOCTh. C TOUKM 3pEHust 3TUX TPeOOBAHMI ONMTUMAJLHBI BAPHAHT — MAaCCHUBBI
u3 s3bika Aa. [Iee kpaitnoctu — maccubl B C u B [Tackane. Mexay auvu — Momyita -2 u O6epon a tak ke C#
" java.

B {3bike mackanb Bce arpuOyTHI CTATHYECKHE, CIEIOBATEILHO OH HaerkeH. 1O ecTh NMPHU HHIEKCAITUH IIPO-
U3BOJUTCS CTATUYECKUil/KBa3UCTATUIeCKuil KOHTPoUb. Bosiee Toro Bce arpubyTbl HE TOJNBKO CTATUYECKUE, HO U
SIBJIAIOTCS aTpuOyTamMu Tuma. Takas peajusalus JAeT HAJEKHOCTb U 3(P(MEKTUBHOCTh, HO CHJIBHO BPEIUT THOKO-
cru. IIpu sTom Ilackasb He THAJCS 33 THOKOCTHIO, TO €CTh JJIsd CBOUX HYKJ OH OBbLI 0CTAaTovHO ruboK. [lpu srom
TEepsIeTCS TOJbKO YHUBEPCAIHHOCTH, B YTOLY MPOCTOTE.

dzpik C. OpuenTupoBaH He Ha TWMOKOCTH WM HAJEXKHOCTH, HO Ha 3ddekrtuBnocrb. C 310l TOYKM 3penus,
nackaiab u C 0oba opueHTHpOBaHHBI HA Y(PPEKTUBHOCTH, HO €CTh U pasinyusa.B kadecrBe Tuna wHIeKca HGepercs
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Bcerna integer. @ukcupyercs sieBad rpanuna — 0. Tun s1emMenTa u UinHA ABISIOTCH CTATHYECKUME aTPUOyTaMU
rura. Taum 06pa3oM Mbl HEMHOro ymenbinuiu rubkocrs. B C ajgpec madana mMaccuBa u ero pasmep OJHO3HAYHO
ompesnensier maccus. [Ipu 3ToM ytnHA TPEOYETCsS TOIBKO IS PACIPEIEIEHUs MaMaThH. 10 eCTh Jalle BCero MacCuB
3a/1aeTCs aPecoM CBOEro Hadasa. 3a/janne nHjaekca ot 0 Mo3BoJIsSeT Tak yKe MaKCHMAaIbHO 3(PPEKTHBHO BBIUUCIATH
aJIpec 3JIeMEeHTa TP UHIEKCUPOBAHUM.

To ecTb Bce 4TO HY2KHO 4T00 OLEPUPOBATH C MACCUBOM — 3TO aJPEC ero Hadaja == aJpec ero IepBOro 3J1eMeHTa,
uro asigerca D*. CienoaresbHo 11060l Maccus conocrasuMm ¢ D*.To ectb:
int a[20];
a[l] = *(a+1);

[Ipu 3TOM HMKAKOrO KBAa3WCTATUIECKOTO KOHTPOJIS BBIMOIHEHO He Oyaer. Takum obpa3om obecriedena MaKCHMAaJIb-
Has 3P HEKTUBHOCTD M HEKOTOPasd 'MOKOCTH CTOYKHU 3PEHHUsT YHUBEPCATHHOCTH.

Yro ke Kacaercsa sa3bika Mojyna-2, TO TaM Tak K€ KaK W B A3bIKe MACKa b (PUKCHpyeTcs 6A30BBIN THII W THII

uHaekca. [lpu 3ToM mporeaypsbl U GYHKIMA MOTYT UMETh OCOOBIM THI JaHHBIX — OTKPBLITHINA MaccuB. Hampumep:
procedure P(var A:T) rge T — OTKpBITBI MAcCUB.
ARRAY OF TO. To ectb ™Mbl He (DUKCHPYEM THIT HHIEKCA.
Iponeaypa, BeLIAONAS CyMMY 3JIEMEHTOB MaCCHBA.
PROCEDURE SUM (VAR A:ARRAY OF T):T;

var R:T;

Begin

T:=A[0];

for I:=1 to HIGH(A) DO

R:=R+A[i];

return R; end SUM;

C touku 3penust 3pdexruBHOCTH HOocTyna, Momayna-2 — onTuMaabHBIA KOMITPOMUCC.

B s3b1ike OGepoH 0CTaI0Ch MOHATHE OTKPLITOrO MaccuBa. U dukcupyercs TOIbKO OA30BBIM THII MACCUBA U €TI0
JIJTVHA.

Type T = array N of D;
Awnasoruuno D T[N];

MaxrcumabHBII KOMIIPOMUCC JOCTUTHYT B 3bIKe A a. PasHbie THITHI JAHHBIX AOCOTIOTHO HECOBMECTUMBI MEXKTY
co6oit. IIpr 9TOM 3JI€MEHTHI TOATHUIIOB NPUBOANMBI K 6asoBoMy Tuiy. Type TNew is new T [orpanuuenue]. Tyt
MOXKET OBITh OrpaHWYEHUE JUANAa30HA. B MaccuBax eCThb MOHATHS HEOIPDAHWYEHHOTO MACCHBA W OTPAHUYEHHOTO
MaccuBa. B HeorpanmdenHOM (DUKCUPYETCH TOJIBKO THII JAHHBIX U TUI WHJIEKCA.

Type arr is array (Index range<>) of D;
Type limarr is array (Index range 1..N) of D;

B kagectBe mHIeKCHOrO Oepercst 000 AUCKPETHBIM THI JAHHBIX. HeorpaHwdeHHbIE MACCHUBBI MOTYT OBIThH
dbopMaNbHBIMU TApaMETPaAMU MPOIEAYP U (DYHKIIHIA.
X:limarr; HopmaabHO.

X: arr; HeTb34.

IIpu sTom

Z:arr range 0..10 — HOpMAJIBHO.
7~ TIOATUI TUIIQ aIT.

W:arr range 1..11;

U:arr range 0..11;

Bce st nepemennbie npuHajiekKar PadHbIM IOJTHIIAM OJHOIO M TOro ke tuna. HesBuas coBMecTMMOCTH B
CJIyvae ecu KOMIHJIATOP MTPOBEPHUT nnarna3on 3uadenuii. TpeboBanne — JIHHBI MACCHBOB JTOJIXKHBI COBMAAATh. 10
€CcTb
7:=W;

W:=7Z; moxHoO.
Ho Z:=U — napyuienue BO BpeMsi IPOBEPKH HA TAIlle KBA3BUCTATHIECKOIO KOHTPOJIS.
function SUM(A:arr) return D is

R:D;
begin

for i in A’/RANGE loop

R:=R+A(i);

end loop;

return R;

end SUM,;

A’LENGTH
A’RANGE
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Jlekmu 12.

Kax y»ke roBOpmIOCh, HAMJIYIIero KOMIPOMHUCCA MeXK/Iy Hale’KHOCTHIO U F'HOKOCTBIO yJIAJIOCh JIOCTHYD B SI3bIKE
Ana. TloBrophoe onucanue MaccuBoB si3bika Aja (6buio B jekiuu 11). Tlepenumiem npumMep ¢ npomwioi Jgekiuu.

Ecin B 00bsaBienun QyHKIUU $IBHO YKa3aThb ILIOJIHOCTHIO OLPEJE/IEHHBIN TUII MACCUBA, TO TepseTcs CBOMCTBO
rubkocru. Ilosromy numem rax.

function SUM (A:ARRUNL) return real;
R:real:=0.0;
begin
for i in A’/RANGE loop
R:=R+A(i);
end loop;
return R;
end SUM;

A’LENGTH

A’FIRST

A'LAST

A’'RANGE <=> A’FIRST..A’LAST

X:ARRUNL range 0..9;Kk0ppeKkTHO
Y:ARRUNL range -10..10;KOppeKTHO
i:=SUM (X);K0ppeKTHO

j:=SUM (Y);koppekTHO

JiiHBbI MacCUBOB MOTYT OBITH JTI00bIMU. HO Tpebyercs 9100 TUIT HH/IEKCA U THI 9JIEMEHTOB MACCUBOB COBIIATAJIH.
JlJist TOro 4To0BI U36ABUTHCS OT STUX OTPAHUYEHUI HEOOXOAMMO UCIOIb30BATH HEKHA aHaIor MAabI0HOB (HAIpUMED
UX aHAJIOr B A3bIKE Aza).

Paccmorpum coBpemennbie s3biku nporpammupoBanus — C#, Java, Delphi. B Delphi ects BCce uT0 OBLTO B
craggapraom Pascal mioc, 106aBUINCh HeOrpaHWIeHHbIe MaccuBbl. COBPEMEHHBINH TMOAXOM, K WHIEKCAIIUH — THUII
uHJeKca Beerga int u waumnaercs ¢ 0. Jyimna siByisiercsi CBOWCTBOM He THIIA, HO 3K3eMIuisipa. MaccuBbl — 00bek-
THI 0COBOTO THUMA, KOTOPHIE BHIBOIASATCS W3 HEKOTOPOTO KJIACCA MW TIOJIEPKUBAIOT HEKOTODKIH Kiacc/maTepdeiic.
WNrak crupaercs pasjumdue MexKIy MACCHBOM W 00bekTOM. HO mpwm 3TOM COXpaHsieTCsi CBOHCTBO HEMPEPBIBHOCTH
PACIIOJIOKEHNS B MAMSITH.

O0bsBienue:

T[] x;reneps x — ccpuika Ha MaccuB. JlyiMHa 1IpU 9TOM He YKa3bIBAeTCs.

x = new T[len|; Juuna ykasbisaercs Kak CBOWCTBO KOHKPETHOI'O OObeKTa.

len we obst3aHa OBITH KOHCTAHTOH. MeCcTO MO MACCHB OTBOAUTCS B JWHAMHUYECKON maMsaTu. [Ipwm 3TOM MacCHUBBI
BeayT cebs KaK KJIACChl — OHU MMEIOT He CBONCTBA, a METO/bI U MOIIEPKUBAIOT HEKOTOPHIE CTAHIAPTHBIE METO/IbI
Bcex kiaccoB. Ilocie BbIeneHus TaMsTH TOJ MACCHB, Mbl HE MOYKEM H3MEHUTh €ro JJINHY, Mbl TOJHKO MOXKEM
MIPOUBBECTH TEPEPACIIPE/IETEHNE TTAMSITH, TO €CTh BBIIEIUTD TAMATH O, HOBbIH MaccuB. Takoit OAX0/T peasTn30BaH
B C# u Java.

JI7ist 9K3eMILIsApa, JJINHA — KBA3WCTATUUECKU aTrpubyT, TO €CTh 33a€TCS BO BPEMsI BBITIOJHEHHUs, HO HET BO3-
MOKHOCTHU MEHSITh €€ BO BpeMsl BhIMOJIHEHNs. AHajiornuaHas curyanus co crpokamu. B C# u Java ectsb cnenuaiibubie
KJTacChI 171 co3manue cTpok — StringBuilder. Bo Bpems paboTst co cTpokamu, HAIpUMED BO BPEMsi CO3aHUS HOBOM
CTPOKH, TpeDyeTcsi 4acToe M3MEHEHHe Pa3Mepa BbIJEJEHHON MaMsaTH, 9TO MPUBOJAUT K OTPOMHOM (parMeHTaIlnun
[TAMSITH.

StringBuilder — Gosee onTuMaNbHBIM 00pPA30M pACIPENEISIET TMAMSIThH MO, CTPOKH, TOJB3YSICh TEM, UTO BO
BpeMs ero pabOThl KOJUYIECTBO TPEOYEMOil TaMSITH MOXKET TOJBKO YBEJIUINBATHCA. TO €CTh TaKNe MACCHUBBI PEATHHO
SABJIAIOTCSA KBA3UCTATHIECKUMU.

B Age ectb OHATHE TUHAMUYECKOrO MACCHBA, (DAKTUIECKU HE TIOX0XKero Ha cBoit anasnor B C# unu Java.

procedure P(N:integer) is
A:array (1..N) of real,
begin
end;
B nmaHHOM TIpEMepe TPOMCXOIUT HEKOTOPOE OTCTYIIJIEHWE OT TIPABWJI si3blka AJa, Tak Kak IPAHWIBI MAcCHBa
He 33/J]aHbl CTaTHYECKN. IIpH 9TOM TPAHUIGI MACCHBA SBISIOTCS aTpHOyTaMH MMEHHO KOHKDETHOTO O0beKTa, a He
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BCEro THIIA.
Teneps HEMHOIO LIPO MHOIOMEPHbIE MACCUBbL U Ollepaluio Bbipe3ku (slice).
Cpe3 mMaccnBa — HEKOTODBI JmanasoH ero saeMmenToB. Takas onepannst ectb B PL/I, Fortran — 90, Ada.
A:Array (1..10) of T;
A(2..5); Boipesku oHO# [JIUHBI MOTYT ObITH COBMECTUMbBI MeKJy cOO0i. B cOBpeMEeHHBIX sI3bIKAX MTPOrpaMMUPO-
BaHus — ouepanus copy(i,j) — aHAJIOr BHIPE3KU.
A(2..5,1..3) — Takum 00pa30M BBIPE3KH YK€ HE BCErJa MOLIYT PACIIOJAraThbCs B AMSATU HEIPEPBIBHO.

JIj1st peasm3anny MHOTOMEDPHBIX MACCHBOB YaIlle BCErO MPUMEHSIETCs CJIeayonuii crocod. MHoroMepHbIit MaccuB
— 3TO MPOCTO HEMPEPHIBHAS TOCIEI0BATEIHLHOCTh MACCUBOB MEHBITIEH PAa3MEPHOCTH.

Type T2 = array [1..N] of T1;
T1 = array [1..M] of T;

X[ X[l;

Ananoruuno

Type T2 = array [1..N,1..M] of T;
A3pik C/CH+;
int i[3][3];//i = int**

EnuncrBenHoe uckioveHne — s3blK (DOPTPAH — TaM MACCHB PACIOJIATAETCS HE MO CTPOKAM, & MO CTOJIOIAM.
[Tpu 5TOM BO BCEX OCTAJIBHBIX S3BIKAX — MO CTPOKAM.

Crymenuarbie MaccuBbl — ecTh B Java, Moryt momenupoBarhes B C (ccbuikamn).

JByMepHBIii MacCHB f3bIKa Java TPAKTyeTcs KaK MacCHB MacCHBOB MJIM KaK MACCHB yKa3aTeseil/CChLIOK.

B C# ectb 2 BapuanTa 00bsaBICHUS.

int [,] = new int [3,5];

U kaccuueckoe o0bsaBienne (MaccuB MaccuBoB). Toraa mojgydaeM CTyIEeHYATHIA MaCCUB.
B Java:

int [|[]X = new int[][3];

[asiee MHAIMATIN3AINS KAZKIOTO U3 3-X 9JIEMEHTOB MACCHBA.
for (int i=0;1 < 3; i++)
x[i] = new int [i+1];

int [N]x = {{1,2,3}, new int [5],{0}};

dBHas MHUITMATU3AINA.

IMyukT 2. 3anucu.

CoBpeMeHHOe TIOHATHE 3AMUCH — MPAKTUYIECKH He M3MEHEHHAsl 3aluch a3bika Pascal.
type R = record
x,y:T;
i,j: real;
end;
To ects eciim maccuB — DxDxDx..xD; To 3anuch — 3TO JIeKapTOBO NMPOU3BE/IEHNUE PA3BHOTHUIIHBIX J1E€MEHTOB.
OcHoBHasi oneparnysi — JAOCTYII IO UMEHHU TIOJIs.
Aspix C: struct tags{
int i,j;
b

Ana:
record

//uouis 3anucu.
end record;
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B coBpemenHbIX s3bIKaX IIPOrPAMMUPOBAHAS HOHATHE 3AMKACU IPEBPATUIIOCH B MOHATHE KJIACCA.

Oberon:
RECORD
IIOCI€I0BATEIHLHOCTD IIOJIEH

END;

Bammchk ¢ Bapuantamu <=> union //C. = obbwennuenne C/C++ = napamerpusoBanuble 3amuch (Aga).
O0beuHEHNe TUIOB.
Tpamunmonnsie AIl — kKak10My O00BEKTY JAHHBIX COOTBETCTBYET emwHCTBeHHBbIN Tl manabix. OOAIl — Bce
00BEKTHI OTHOCATCS K HEKOTOPOMY KJIACCy O0OBEKTOB.
int i = 0;
object o = i;//koppexTro B C#

Auyc — npobiema — pa3indHble 00BEKTHI MOTYT BBICTYIIATh B PA3HBIX POJISAX, TO €CTh KAXK/IBIH 00BHEKT MOYKET
UMeTh HEeCKOJIBbKO posieil / Tunos. Jpue Bcero sra npobsema nposBusia cebs OPU IPOEKTUPOBAHUHU [10Ib30BATE b
ckux naTepdeiicos. Hampumep oKHO MOXKET comepKaTh B cebe HEKOTOPBII HAOOP 3JEeMEHTOB, 3aBUCSIIHA OT KOH-
KPETHOI'0 OKHA.
record
MTOCTOSTHHAS YACTh.

BAPUAHTHAS 9aCTh.
end;
[MOCTOSIHHASL 9aCTh — IOCJIEI0BATEILHOCTD O0'bIBICHNS [IEPEMEHHbBIX.
BApUAHTHAS YACTh
-pa3MevueHHOe pacrpeseeHue.
1oJie, T/e €CTh AUCKPUMUHAHT, ONPEIE IO B MOJIs.
-He pa3MedeHHOe paclpe/iesieHue.

type event = record
T:time;
case Evtype:ETEvent
KBEvent: (scancode : integer,up:Boolean);
MouseEvent :(....); end:

BapmwanTHas gacTh — Bce TTepeMeHHBbIE PACTOJIaraloTcs C OJHOTO W TOTO Ke ajpeca. He pa3zmeuenHnoe pacmpe-
JeJeHne — OTCYTCTBYET TOJIsT JUCKPUMHUHAHTA..

type BitCell = record

case Boolean of

true:(i:integer)

false:(bits:packed array [1..48] of Boolean)
end;

X:BitCell;
X.i= 249;

X.bits [48] := 1;
union — He HHKPUMHHUPOBAHHOE OObeIuHeHHe 0e3 IIOCTOAHHOM 9acTH.
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Jlekuna 13.

Urak, oObeauHeHNe THUIIA — CHHTAKCUYECKHW ODOODINEHWE TOHSTHE 3AMUCH WM CTPYKTypbl. Hammawme oObemm-
HEHUH TOBOPUT YTO TPAJUIMOHHAS CHCTEMa THUIIOB MMEeT HEKOTOPYIo «ymepbHocTb». CyliecrByer MHKPUMUHU-
poBaHHbIE OObEJIMHEHNT — B HUX Yy KaKJIOI'O II0JI €CTh OLPEIEIeHHOe 3HAYeHUe — JIMCKPUMMHAHT, 110 KOTOPOMY
onpezae/dercd TUIL 11OJIA. O6"be/II/IHeHI/Ie TUIIOB PEaJIM30BAHO TaK, YTO BCE 3JIEMEHTHI HAYUHAIOTCA C OAHOIO U TOT'O
K€ aJpeca B TAMSITH.

ITackanb, Modula-2 uMeroT moyrn SKBUBaJIEHTHBIE 00beanHenus TunoB. AJIA — Bce 00beIUHEHUS PA3IUYIHEIL.
C — TOJIBKO YMCTBIE HE pa3MedYeHHbIe O0bEINHEHNU .

Onucanve o0beIUHEHUHA — HPEAbIAYINAs JIEKIHUS.

Paznuuaus B 00baBaenne manbl. [Ipu aToM pasindns B 00bABIEHIN BbI3BAHBI PA3IHIUSIMA B OIIEPATOPE BHIOOPA
(switch) B coorsercrByromux II.

JIMCKPUMUHAHT MOYXKET OBITH 2-X BHUIOB:

1.mma: Tum.

2.THm.

[Ipu sT0M HEpPBBI cHOCOO B pa3MeYeHHbBIX U BTOPOH B He pa3MedeHHbIX. B sa3bike C pazmep o0beuHeHuss — pa3mep
MaKCHMaJIbLHOTO 3jieMenTa. B Ilackase cymecTByeT u Apyroit CHHTAKCHUC.

NEW (P, t1, t2, t3 ...);

Pacnpenenenne naMsaTh mMox 3aMuCh C BAPUAHTAMMU, IPUYEM BBIIEICHUE MAMSTH UIET [0 TUIYy JAHHOTO BApWAHTA
t1. IIpu sTOM mocienoBaTenbHOCTD t, HAET KOLJa €CTh N BJIOXKEHHBLIX noi-3anuceil. [Ipu sTom obbenuHeHnue Tu-
1I0B HeceT B cebe mpobJieMbl CBA3aHHbIE C HEHAJEXKHOCTBIO. Ky 3anuch He pa3MedeHHas, TO HadeXKHOCTh KpaiiHe
Majia, eC/id 2Ke 3alUCb pa3MedeHa, TO M3MEHUB JMCKPUMUHAHT Mbl MOXKEM CIE/IATb Ja/IbHEAIIMI KO, IOJHOCTHIO
HEepabOUINM.

A3ex Ana.

type varrec (D:DT) is record
MOCTOSIHHASL 9ACTh.
case D:DT of
when vl => BapwmanT 1;
when v2|v3 => Bapuant 2;
when others => Bapuant6;
end record;

type stack (N:integer) is

record

top : Integer range 1.N = 1;

body : array (Integer range 1..N) of real;
end record;

X:stack (50);

type PVARREC is
access VARREC;

p:PVARREC;
p= new VARREC (v1); //obs3aTespHO SBHO yKa3aTh NapaMeTp.

B OOII u uncrbix OOMII nyzxaa B 3anucu ¢ BapuandTamu orinagaer. OHU 0CTaIOTCS TOJIBKO [1Jisi COBMECTHMOCTHU
co crapbiM KogoM. To ecTh mocTosiHHAST YacTh — base kKjacc. BapuanTHas 9acth — Kjaacchl — MoToMKH. CyImecTByer
BApUAHT — HACIEJOBAHUE C TIOJIEM THUMA, HO TPUBOJUT K BCEM MpPOOIEMaM C HEHAIEKHOCTHIO, KOTOPBIE €CTh MpU
WCIOJIb30BAHUY O0HEINHEHHIA.

Baxna munamudeckas obpaboTKa MeTomnoB. B mmease misa MOIugUKAINA HEKOTOPOro KIACCA MPU UCIOIb30Ba-
HUU JUHAMWYECKOTO CB3bIBAHUS TPEOYETCS TOJIHKO MCXOJHUKH CAMOIO KJIACCA.

Nrak 3anuch ¢ Bapuanramu ceiivac (u3 - 3a OOII) moxkuo cunrars ycrapesweii. [lonsirue 3aiucu 0606waercs
MOHSATHEM KJIacca. 10 ecTh M00aBasAOTCA (DYHKIIUU YJIEHBI, KOTOPBIM HESBHO Tiepemaercsa aapec 3amucu. B C++
CTPYKTypa crtaja kjaaccom. Oramane MexK Iy CTPYKTYPO# U KJIACCOM — B JIOCTyTe 10 ymosrdannio. COBMECTHUMOCTH
C++ u C — obpaserr Xopoireii COBMECTUMOCTH C MPOILILIMEA BepCcusMu. [Ipu 3TOM OBLIO PEIeHO MHOXKECTBO
upobisiem (Hanpumep npobiema ¢ umenosanueMm crpykryp B C). Ilpu srom C++ cuiibHO ycsaoxkHuics. Y Teros
crpykryp B C mmeercs ocoboe mpocTpancrBo uMeH, upu 31oM C+-+ He MOr 3TOro J0myCTUTh.

OcHoBHast mpobema co cTpykrypamu — 3arojoounbie (aitnsr UNIX mamucanubie Ha C, B KOTOPHIX AKTUBHO
HCIIOIB3YIOTCSA CTPYKTYPHI.
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IIpumep
struct C{
struct B{

}b;
}

struct B b;
C::b == b;

Crpaycrpyn yrBepaua 4To cTPYKTypbl B C++ HOYTH IOJTHOCTHIO aHAJOIHMYEH KJIACcCaM, IPU ITOM €CJIH eCThb
KOH(IUKT C CYIIECTBYOIMAMHA UMEHAME, TO OH JIOIYCTUM, IIPU ITOM JOCTYI K CTPYKTYPE /Jajiee BO3MOXKEH TOJIBKO
qepe3 MoauduKaTop struct.

B Delphi Bompoc 6b17T perrien mpoiie — ecTh

record

end;

KOTOpI)Ie SABJISIIOTCA aHAJIOTAMH 3aluceil A3bIKa NACKAJb. I/I €CTb
object

end;

Amnastorn Kraccos.

s java. B mem Her 3amuceit B X OOBIYHOM CMBICJIE, HO €CTh KJIACCHI.

Ornenbro pacemorpum 361k C#. Struct 8 C#£ 910 HE coBceM TO, 4TO ecTh B Java. VIm TpeboBasack CTpyKTypa,
KaK TPOCTO MOCJIEI0BATEILHOCT 00BEKTOB MOCIE0BATEILHO PA3MEIIEHHbIX B amsaTi. Hanpumep:
class Point{

public int x;

public int y;

b
void DrawLine (Point[] points);

To ectb mepenaercsa MaccuB yKazaTeseit Ha 00beKThI Kaacca. Jist mepeqatn Tpedyercs co31aTh MACCUB, IIOTOM
YHHYTOXKHUTH MACCUB, 9TO TPeOyeT OrpOMHBIX 3arpaT naMsaTu. [Ipu 3roMm 10T MaccuB TpeGyercs TOIBKO i XpaHe-
HUs TOYEK, TO €CTh HE ONTUMAJIBHO MCIOJIb30BATH KJIACCHI IIPOCTO KAK KOHTEeHHEPHI i 00bekToB. [loaromy ObL10
BBEJICHO TOHSATHE CTPYKTYPhI, CHHTAKCUC OOBSABICHUS CTPYKTYPHI W KJIACCA AHAJOTHYEH, TIPU 3TOM HET HUKAKUX
OTJIMYUK OT KJjlacc (B TOM YHUCJIE W IPABa J0CTYIA), KPOME TOrO YTO CTPYKTYPa He uMeeT pedepeHIuajbHOCTH, TO
€CTh OTHOCHUTCsI K TUIAM 3HAYEHWH W PAa3MEIIaeTcs He B AUHAMUYecKol namstu. To ecThb
point[] points = new point[1000]; To B ciyuae cTpyKTypbl 310 OyHeT UMEHHO MACCHB OOBEKTOB HO HE yKa3areJeil.
IIpu 3rom pacnpejiesieHue HaMsiTé UAET OJTHUM KYCKOM.

B C# wme cymecrByer riao0aabHON MEPEMEHHBIX, 33, WCK/IIOYEHWEM WX HEKOTODPBIX AHAJIOTOB — CTATHYECKUX
4reHoB Kiacca. Tak ke HET TI00aJbHBIX QYHKIWA. st TAKUX CTPYKTYD OMpEIesIeHbl ONePAIiN Pa3BepTKU | 3a-
BEDPTHIBAHUS B KJIACCHI, YTO MO3BOJISET PAOOTATH C HUMHU KaK ¢ OOBIYHBIMU KJIACCAMHU.

Point pl = o[1];//uenb3s
Point pl = point(o[1]);// HopMmasbHO

IIpu 3ToM A1 CTPYKTYP HEIb3S Meperpy:kaTh KOHCTPYKTOp ymomdanud. [Ipm co3mammm maccwBa Bceria 3a-
MTyCKAeTCss KOHCTPYKTOP IO YMOJYAHUIO I CTPYKTYP. s 00beKTOB Kitacca Takoi mpoOIeMbl HET, TaK KAK TaM
MOZKHO fBHO BBI3BaTh KOHCTPYKTOD.

Jpyrue Tunbl JAHHBIX.

Ilo unee ux ver. Enquncreennsiit A1l koTopslit umeer gomn tunbl — Ilackanb, B KOTOPOM €CTh BCTPOEHHBIE THTIHI
¥ OIePaIi BBOJA — BbIBOIA. B octanbHbIX Il 3TO sABIsieTCs 9aCThIO CTAHIAPTHON OHOIMOTEKH.

MuoxkKecTBa, TAOIATIBL.
B Tlackasie ObLIO TIOHSITHE MHOXKECTBA, B MOJIyJE OBLIO TaK Ke MOHSATHE MHOXKECTBA & TaK YKe MOHATHE bitset.
Bitset Obw1 ymobeH 1y MaHUIYISIUN OUTAMU BHYTPH CJIOBA, mpu 3ToM B OOEepOHE OCTAICH TOJIBKO THUIT JTAHHBIX
set (abCTpaKIs MOHATHS MHOMKECTBA).

31



Jlekmus 14.

Omnucanve BBOIA BBIBOMA TPEOyeT HaNW4Yne (DYHKIINN C IEPEMEHHBIM YHCJIOM mapamerpoB. Kpurepuit momntaocTH
SI3BIKA — BO3MOXKHOCTD HAITUCATH HA HEM OUOJIMOTEKY BBOJA BBIBOJA JJIS HETO CAMOTO.

MuoxkecTBa, TAOJHITLI K IPOYEe PEATU3YIOTCA KMEHHO CTaHIAPTHON OMOIMOTEKO#, TAK KAK HET YHUBEPCATIHHOIO
MPEICTABJIEHNST TAKUX O0BEKTOB /IS BCEX apXUTEKTYP. Ta Ke cuTyanust u ¢ aJlfTOPUTMAMU, HAITPUMED aJITOPATMAMU
COPTUPOBKH.

Heckonbko mpyras cuTyamnust co cTpokamu. B mackase cTpoka — ynmakOBaHHBINA MacCuB cMMBOJIOB, B C — char * |
TO €CTh MACCUB CUMBOJIOB, 3aKAHIUBAIONMIUACI cuMBOJIOM ¢ KozoM 0. JIjist HUX Ompe/ieIeHbl OMepaliui CpaBHEHUs Ha
paBeHcTBO U Ha Gouiblie /Menbiie. B paHHux g3blkax IpOrpaMMUpPOBaHus PaboTa CO CTPOKaMu ObLiIa B CTAHIAP THO
oubnmoreke, nasnee ¢ pazpurueM Il crpokm cranmu mepexoautsb B 6a3uc Il

B a3wike Ana ects Tun ganubrx STRING — HeorpanudeHHbBIH MACCUB, TO €CTh 94TO0 OOBABUTEH CTPOKY TPeOyeTcst
YKa3aTh JUATA30H.

st cTpOK ecTh HAOOp YaCTO BCTPEUAIOIIMXCS OIEpAaInii, KOTOPhIE JIEKO PeaM3yIOTCs Ha dA3biKe afa. Hampu-
Mep YaCTh Olepalyii peaju3yercs Ha BbIpe3Ke MACCHBOB. Tak Ke eCThb HEeMPUATHAs ONMepallus — KOHKATEHAIUS,
(operator+). B s3bike Ana ectb Bo3MozxkHOCTD nepeonpesesenus ouepauuii, 1o ecrb Tun STRING peasnuzosBan kak
KJIACC CTAHIAPTHON OMOINOTEKN, KaK YaCTHBIN caydail maccua. Oranune 6asuca AIl ot cranmaprHoilt 6ubaHOTEK™
B TOM, 9TO 0a3uC A3bIKA BCTPOEH B KOMITHJISATOD, & CTAHAAPTHAS OMOIMOTEKa — TTPOCTO HAOOP JTOKYMEHTOB.

C++ - ogun u3 memuorux All B KOTOpOM CTPOKHU HE BKJIIOUYEHBI B 0A3WC SA3bIKA, 8 €CTh CTAHIAPTHBIN OuOIMO-
reunblit Kiaace std::string. B C+4 ecTb BO3BMOXKHOCTH NEPEKPBHITUS BCEX OMEPAIUil, 9TO SBJSIOCH HEOOXOIUMbBIM
TpeOOBAHUEM K PeaH3alliyd CTAHIAPTHOIO KJIACCa.

Ha camowm jsiesie, crpoka — O9eHb 9aCTHBIR CJydail JUHAMUYECKOIO MACCUBA, HO U3-33 PA3JIUYKs B TPEOOBAHUSX
K CTPOKAM M K MACCHBaM, CTPOKA He peajm30oBaHa Kak std::vector<char>. B ocHOBHOM K CTpOKaM MpPUMEHUMBI
olepanuy KOMMPOBaHUS W KOHKaTeHarnu/Bbipeskn. B C++ ectb Tpu Buga maccuBoB — std::vector, std::valarray,
std::string. B C++ Bce 310 MOrIO ObITH W OBLIO PeEaTH30BAHO MCKJIIOYUTENHLHO Ha MexaHudMme kiaaccoB. TO xe
camoe HeJlb3s Tak ke ¢jenarh Ha Java mwim Delphi. Tak kak ram Bce 370 peanu3yercs KOMIIISTOPOM. AHATIOIHYIHO
B a3bike C#, OIpU 9TOM IPUMEPA CTAHJAPTHOIO KJIACCA Java — BCTPOEHHbIH B Java 6Gub/moTeKy apXxuBaTop.

Takum 06pa3oM ceifgac CTaparoTCs YIpOIIaTh DA3UC, BHIHOCS BCE B CTAHIAPTHYIO OMOJIMOTEKY, UCKIIOUEHIE —
CTPOKY, TaK KaK [IJIsi HUX BayKHA CKOPOCTH PAOOTHI.

IMyukT 5. O eguncree CT/I.

MaccuBbr — onepanus || (nHIekcarms)
Mozxer 6biTh nepeonpenesena B C++, Delphi (nerpusuanbho), C# (uepe3 unmexcarop).
Bamnucu — onepanus . (Jocryn 1o umenu 1oJis)

Hesib3st nepeonpenessite 8 C++. Kak onpesesinrs apryMmenT u Bo3spainaemoe 3nadernue 31oii onepauuu? Ilo
XOPOIIIEMY aApTyMEHTOM JIOJI’KHO ObITh CMEIEeHHEe OT HAJaja 3aIluch. B HEKOTOPBHIX sA3BIKAX IJIS BCEX O0BEKTOB
onpenenena oneparus [|. Touka Torja Tpakryercs Kak [«names|. To ecth TakuM 06pa3oM OBLIH OTOXK/IECTBIICHBI
sanucu u MaccuBbl. Takum obpasom B Java-script obj [0] — o6paiuenue caMoMy IEPBOMY YJI€HY 3ALUCH.

B 4mcro mHTEpIpPETUPYEMBIX SA3BIKAX MOYKHO MO3BOJIATH MACCHBAM OBITH IIOJHOCTHIO JUHAMUYECKUMU. TakKuMm
00pa30oM MOXKHO JTI00aBUTH HEKOTOPBIE CBOMCTBA 3AIMCAM, UTO YBEJHIUT TMOKOCTDH S3bIKA, HO 33 CIeT THOKOCTU U
HAJIEXKHOCTH.

I'mama 3.
Vupasiienusi OCIeI0BATEIbHOCTHIO AeicTeuit. Oneparopubiit 6asuc All.

DyngaMenTabHble 0a3UCHBIE TIOHATUA — JaHHBIE (COCTOSHNUSA) U yIPABICHUE MAHHBIMU ( IIEPEXOIOM U3 COCTO-
auus B cocrosuue). Tpaguimontbie A1 OpueHTUPOBAHHBI HA TIOTOK YIIPABJICHUS.

DBOJIONKS NOHATHS TOTOKA yIpaBieHus. TPpaguiiMOHHO PA3IUYAIOT TPU YPOBHS MOTOKA YIPABIEHUST
1.BuyTpu BbIpaKeHusI.
2.Mexy omepaTopammu.
3.Mexny Momymamn.

Han xazsxkapiv T/ ects Habop omeparuii. IToTOK yrnpaBieHus — MOPSI0K BBIYUCTCHNS OMEPAITHil, OMPeIeIsIeTCs
npuopuTeTOM orepanuii. Bosee nnTepecHbrit Borpoc, Korga npuopureroB HeT. To ecrh Hampumep B a-+b B KakoM
nopsiKe Oy/LyT BIYUCIATHCS OHepaHibl Bbipaxkenuit. Bosbmuncrso Al roBopar 4To ecsin nporpaMma, 3aBUCUT OT
TTOPSIIKA BBIYHCIEHUST OMEPAHIOB, TO TaKas MPOrpaMMa He CUNTAeTCs CTAHAAPTU30BAHHON. DTO HE PACTIPOCTPAHsI-
eTCs Ha, JIOTUYECKNe Bbipaxkenusi. Hanmpumep:

While (A[i] <> X) and (I < N) do Inc(I) end,;

31ech ommbKa — BBIXOJ, 3arpaHully WHIEKCA.
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Ecin koMnuisitop uMeer mpaBo BbIYUCIATH BHIPAXKEHUE B ITPOU3BOJIBLHOM HOPSJIKE, TO MPOrPAMMA, CTAHOBUTCS
MeHee KpacuBoit. UHorma umeer cMbic 3apUKCUPOBATH «JIEHUBOCTD Bhlauciaenuiiy. B Onucanun s3bika Aja mpe/i-
JTaraJjioch BBECJIU JIEHUBbIE jorndeckue oneparun — andthen orelse. Ho B pe3synbrare npocto Obi1a 3adukcupoBaHa
JIEHUBOCTD BBIYMCJIEHUST BCEX JIOTUIECKUX BBIPAYKEHUIA.

IIporpamMupoBanue 6e3 moOOIHBIX 3PGPEKTOB MO3BOIUAT MOTHOCTHIO YCTPAHUTD 3Ty HTPOOTIEMbI A7t apudMeTH-
qeckux Berauciaenuii. [Ipu arom B dpyukmmonanbubix AIl mobodnsx 3¢ deKkToB ObITH HE MOXKET IO ONPEIETEHHIO.

DBoJoIMg — B HAaYaja 10/, HOTOKOM YIPABJIEHUsS HOAPA3YMEBAJIMA MPOU3BOJLHYIO MMEPEIAdy yIPABJICHUS B
JPYTYI0 TOYKY MPOTPAMMBI TIO orneparopy goto. Curyanusi crajga MEHAThCS KOTIA CTAJIM MUCATH 00JIee CIIOKHBIE
nporpammbr — Hanpumep OC. B 1967 roxy leiikcrpa onybamkoBas cBoiO crtarhio - «O Bpese omeparopa gotos. o
ObL1a PEBOJTIOIMOHHAsS cTaThs. /1o aToro paspadorunku Il crapaanch garh TpOrpaMMUCTaM KaK MOKHO OOJIbIIE
BO3MOXKHOCTEH,[TPU 3TOM OCHOBHASI MBICTH JIefKCTPBI - MPOrpaMMUPOBAHUS C TOMOIIBI0 MEHBIIIEr0 KOJUYECTBA
CPEJICTB MOXKET CTATh 00JIee OCMBICIEHHBIM ¥ NPOCThiM. OH BBEJ MOHITHE CTPYKTYPHOrO MPOrPAMMUPOBAHUS, TO
€CTh TPOTPAMMWPOBAHUS Ha OCHOBe OJIOKOB. Vmest mporpaMMHUpPOBAHUS HE MPOCTO M300PETEHUST AJITOPUTMa, WJIN
€ro 3amucu, HO COOCTBEHHO B «M300peTeHNMy. DTa CTAThS MOJOKIIA HAYAJIO0 AUCIUILINHE, HA3BAHHON TexHoIornei
MTPOTPAMMHUPOBAHUS.

B 1968 nosiBmiack cTaThbsi «3aMeTKH O CTPYKTYPHOM MPOrPAMMUPOBAHUN Y, CTAThs O MOAMPOrPAMMAX, KOTOPBIi
MIPOU3BES PEBOJIONMIO B IPOrPAMMUPOBAHUE. JITOOYIO OMEPATOPHYIO0 CXeMy MOYXKHO Pearn30BATh C UCIOTH30BAHUE
oreparopa
asb
while B do S

Ocranbable MOTYT OBITH peasn30BaHbl HA Oaze aTux abcrpakiuii. Jlajiee Bce si3bIKM BOCIPUHSIITA TU TPUHITAIIBI
— npuHIiuibl CTPYKTYPHOrO MPOrPAMMHUPOBAHUS.
AnpTepHATHBBI GOtO — IIUKJIBI, BETBIICHW.
JBycroponnee Berrienue — if(<smth>) S1 else S2;
[Ipobsema — if B then if B2 then S1 else S2;
To ectb

if(B)
{

}
else S2

if (B2) S1

nJjn

if (B)

{
if (B2) S1
else S2

ITo cranpapry BepHa Bropas crpykrypa. s nepsoii HyxHo BBoguTh fon ckobku. C/C++ C#Java upunsiu
TaKyIo uaeosioruio. AsibrepHaruBa — sa3biK Aja, moayia-2, VB, O6epon. Tam orkazaiuch 0T MOHATHSI COCTABHOIO
01epaTopa, TO eCcTb TPedyercs sSIBHbIE TEPMUHATOP KAXKOr0 oreparopa. <oper>...end<oper>.
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Jlekuna 15.
Omneparopubiit 6azuc AIl.

OcuoBHast mpo6JieMa OrepaTopoB BeTBJeHUs - NpobeMa BIOKeHHOCTH. [IpaBuia BIOXKEHHOCTH - CM IPOIILITYTO
JIEKIHIO. DTa MPobIeMa ABIIeTCS YaCTHBIM CJIy4aeM Mpo0IeMbl, KOTOpas BOSHUKAE KOTJA 110 CHHTAKCHCY TPedyeTcst
OJIMH OIEPATOP, a M0 CMBICIY - HECKOJIBKO. [liisi 31010 6hII0 BBEJIEHO MMOHSATHE COCTABHOTO OMEPATOPA.

AsnbrepHaTuBHOE pereHne - 3aMbIKaHue oreparopa. To ecTh Joboi onepaTop, KOTOPHIA MOMKET COIEPYKATh
Jpyrue Oneparopbl, TpedyeT siBHOTO 00bsABJIEHNS KOHIIA OTEPATOPA.

U rorna mpobaema BIOXKEHHOCTH JIETKO PEIIAeTCs MyTeM sIBHOTO yKa3aHWs KOHIIA OMEPATOPA.

Hampumep

if B1 then
S11;512;513;
endif

[Morom muorme ATl nepensiim 31y crpykrypy, paspaborannyio s Anrosna - 60. Ilpu stom, B a3bike Ana et
caoBa end, Tam 06s13aTEIHHO TPEOYETCsT IBHOE YKA3aHMWE TOTO, YTO MMEHHO 3akaHudnBaercs. Hampumep, endif.

MHOI‘OBapI/IaHTHOB BeTBJIEHUE

Bo muoOrux sspikam MHOT'OBapHaHTHOE BETBJICHUE BBIIIOJIHACTCA 3a CYET BJIO2KEHHOCTH. To ectb MmoOxKeT MOJEeJIn-
POBATHCA C IIOMOIIBIO ITOCIEIOBATETIBHOCTH BOIIPOCOB.

if B1 then
S1
else
if B2 then
S2
else
[Tpu 3TOM BJIOXKEHHBIE CTPYKTYPBI KpaiiHe MJI0X0 BOCIPUHUMAIOTCS 9€JI0BEKOM. EMy MpoIie BOCIPUHUMAT CTPYK-
TYpBI THIA
if B1 then S1;
if B2 then S2;
if B3 then S3;
[To3TOMY OOBIYHO UCIIOIL3YETCST TaKast 3AIMUCH
if (B1)
S1;
else if (B2)
S2;
else if (B3)
S3;
else

IIpu 3TOM 4YTOD 3aKOHYKUTHL IOAOOHYIO CTPYKTYpPYy Ha s3bike Ana, Tpebyercs HaluCarb OIPOMHOE KOJUYECTBO
endif, 9TO yCIOXKHSET HAMMCAHU W YNTAOETIHLHOCTH MPOrpaMMbl. Takum obpa3om, Tpebyercs omeparop Bbibopa. B
s3bIke AJla ecTh crernuababie oneparop elsif, B sa3bike mogymna - 2 — ELIF

if Bi then
seq

elsif By then
seqy

elsif B, then
Sedn

PaccMOTpPUM OTIEIBHO OJMH YaCTHBIN CIIydail - omepaTop AMCKPETHOrO BBIGOpa (OTMepaTop - MepeKIIIYaTesh).
case Expr of
//CIIUCOK BapUaHTOB
end
IIpu sToM noBesenue nporpamMmsl, Korga Expr He yaoBiarBopsger Hu onHOMY BapuaHTy He oupeseerer. Ho Bo Bcex
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peasinzaius 00bIYHO cHeluUIUPYIOT, YTO POCTO HUYErO HE BBIIOJIHAETCH (IKBUBEJIEHTHO IyCTOMY OLEPATOpY,
ecsu Expr ne umeer 10604nbix 3¢ dekTos).
B momyna - 2 cuHTaKCHC HECKOJIBKO JIPYTOii

CASE EXPR OF
CIIUCOK BapUAHTOB 4Yepes|
{ELSE

orneparops }

end

B aspike Ana
case Expr of
when ycioBust => omnepaTopbl
{when other => oneparopsi}
end case;

B asbike C
switch (Expr) S

IIpu sTtom case O:case 1l:case 2: - MeTKHU ¢ KOHCTaHTamu. EcC/in OThICKATIACHh METKA C COOTBECTBYIOIIUM 3HEUE-
HU€M KOHCTAHTBI, IEPEXOIUT MEPEXO K ITOH MeTKe, HO He BBhIOOD COOTBecTBYyMOImero ¢gpparmenTta Koma. 1o ecTb,
OCHOBHAas ITPOOJIEMa TAKOIO OIEPATOPa, 3a0BIThIE OIEpATOPLI break, n3 - 3a wero MpoOuCXoAAT HHTEPECHBIE OMMUOKN
B MPOrPaMMax.

WNurepecnoe perrenne 66110 puHATO B si3bike C#, Tam B cirygait oTcyTcTBus break, KOMIAISATOP BBIIAET OIMTHO-
Ky, TO €CTh CeMaHTHKa ollepaTropa switch skBuBeseTHa cBoemy anasory B [lackadse.

Eciu B crincok KOHCTaHT He BXOAMT 3Havenue Expr To peinonuserca merka default, u eciin ee Her, TO mosydaem
IyCTOI oneparop.

Ocrasnuch emie omneapropol ukJa. CTpyKTypa OmepaTopoB KA cTabuin3upoBajiach. Ilpu 91oM npuHiun
CTPYKTYPHOTO MPOrPAMMWPOBAHUS - MPOrPAMMHUPOBAHUS B MPUHIUIAX YIPABJISIONNX CTPYKTYp. PaccMoTrpmu
CTaHJAPTHBIA HAOOD HUKJIOB (HAIPUMED A3bIKA ITACKAJIb).

while B do S;
repeat S1;..SN; until B;
for

IIpu sTom B 1974 roay - "CTpyKTypHOE TPOrPpAMMHUPOBAHUS C OMEpaToOpoM goto"
Wnest crarbu - ICTPYKTypPa MPOrPAMMBI JTOJZKHA COOTBECTBOBATL CTPYKType aaropurma. 1o ecTb MOXKHO CTPYK-
TYPHO IIPOrpaMMupoBaTh Jaxe na Poprpane, UCIOJb3YIO Jullb TOJBKO goto. To ects muOrme 3aa4n maxe 6osee
VIOOHBI C MCTTOIL30BAHUEM EOtO.

Awnamornuno 8 Momyma - 2
WHILE B DO ... END;
REPEAT ... UNTIL B;
LOOP ... END;

Tperuii omepaTop uMeeT CMbIC JUO0 B MapasIIeIbHOM TPOrpaMMupOBannn, b0 Bmecte ¢ omeparopom EXIT -
anajior break Tospko s oneparopa LOOP (npuniuM MuauMasmu3Ma). dTa ke curyanus coxpanuiach B Obepore
u O6epome - 2.

B apyrux si3pikax mporpaMMHUpPOBAHUs MOXOXKas curyaius. J3bik Ana
while B loop

end loop;

for

loop .... end loop;

Tak ke TaM MPUCYTCTBYET OMEpaTOp €Xit, TPU TOM TaMm JOIMyCTHMa BTOpas (popma
when ycjaoBue => exit;

1 sTo yciaoBue MOXKHO IIOCTaBHTHb B KOHIIE ITHUKJIA.

Paccmorpus s3bik C. Tam npakrudecku Tor 2Ke HaDOP OLEPATOPOB.
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while (B) S

do S while (B);

for

ITpucyrrBytoT Tak x)e oneparopsbl break u continue (ocobble ciyuau omneparopa goto).

PaccMmorpMu Tak ke omnepaTop return - 4acTHBIN ciydail omeparopa nepejadu yupasjienus. Jlajiee B a3bIKe java
€CTh BO3MOXKHOCTH BbIX0O7a 10 break mo merke. To ecth Bbixon mo break <label> BbIXIUT m3 TOrO MHUKJIA, KOTOPDIH
nomedeH MeTkoil. [Ipyroii BapuaHT - UCLOJIb30BAHUE UCKJIIOUYEHUI (OYEHD IJIOXO - HeJlb3sd TaK [UCATH).

Be3 goto MOXKHO MPOrpaMMUpPOBATH, TaK KaK 3a 13 JIeT OH Tak W He TOSBUJICS B java.

Paccorpum nuka for, on 6611 m300peTen cozaarensamu s3bika Asron. Huki for nossumcs B ITackane B Bume for
v:= el to e2 do S;IIpuvem el u €2 Bbrauc/sIUCH OaUH pa3. UHTEpECHO, YTO B A3bIKe MOMAYyJa - 2 nukJ for Gosbime
coorBecTBOBaJ BapuauTy Asrosa, yem Ilackass, To ecTb TaM IO3BOJISIOCH 33/1aBaTh 1Al UKJIA.

1988 - OGepon - yopasm muk for.
1993 - HoBas Bepcus sizbika, O6epon - 2. I B HEM MOSIBUJINCH MHOTOMEDHBIE OTKPBITHIE MACCUBBI, AHAJIOTH BHPTY-
QJIbHBIX METOJOB U BEPHY/IU B 00epOH muKJI for.

Paccmorpum ornensuo nuki for. B Axe on nmeer Bup,

for v in auanason loop

for i in A’'RANGE loop S:= S + A (i); end loop;

[Ipu sTOM MepemMenHas i JJOKAJN30BAHHA BHYTPHY IWKJIA, U OMKUCHIBATH ee He Tpedyercs. [loxoxke caemanno u B C++
for (int i — 0;...)

B a3bike C cemanTuka 1mukiaa for HECKOJIBKO Jpyroe, TaM 3TO CAMBIH MOIIHBIA [IUKJ, KOTOPBIA MOXKET HCIOJIb-
30BaThCS JIJISA JIIOOBIX TIEJIe.
for (el;e2;e3)

B a3bikax C# wu java Bcerga OCyIIeCTBIISIETCs KBA3UCTATUYIECKUNH KOHTPOJIb JIaXKe, eCJIU MbI uaeM B rukie for
110 3JIEMEHTaM MAaCCHBA, YTO MOXKET ObITh He 3(PhdEeKTUBHBIM, 109TOMY B sA3bike C# nmosBuiiach ocobast ¢popma 31oro
UK
foreach (T oin C) S;
int [Ja ;
foreach (int x in a) S+=x;

Tue C - upoussosibHas kosuekius (noxaepxusaer unrepdeiic IEnumerable), npu 910M KoJIeKIMs HEJIb3s MO-
JUDUIIPOBATH C MTOMOIIBIO TAKOTO mepebopa. B s3bike Java Takoii UK/ mosgBuiIcs Toabk0 B 2005 romy
for (T o:c)

TimerTask cansel();

collection<TimerTask> c;
for (TimerTask t:c) t.cansel();
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Jlekunusa 16.
T'raBa 4.
IIpomnenypubie abcrpakmuu ATl

IIponemypabie abCTpaAKIUN C TOYKA 3PEHUS:
- IMoroka ynpasenwnst
- IloToka maHHBIX

[IporeaypHbie TUTIBI JAHHBIX.
IIyukr 1. Ilepenaua ynpasnenus B ITA. TloanporpaMMbl 1 COIPOrpaMMbl.
Bcerna ecrb onun Bxoz, (oneparop Call) u onun Boixon (Return). Oneparp Bosspara ue Bo Beex I1 ycrb u moxer
ObITh B CAMbBIX Pa3HbIX dacTax mporpammu. Oueparop return - obobienne oneparopa break. Takum obpasom, Bce
OTepaTOPHI return WAyT B KOHEH TPOIEIyPHI.

B C++ omeparop return - oneparop mepexoaa Ha MeTKy. Toabk0 B C++ eCTh aBTOMATUYECKHA BBI30B TECTPYK-
TOPOB JIOKAJIHHBIX O0HEKTOB.

Ilepsbie 6ubMHOTEKN OBLTH CO3MAHHDI HA 3bIKe (popTpaH. B Hekoropbix Il ObL1a BO3MOKHOCTH BBI3BIBATD MO/I-
MIPOIPAMMBI M3 HECKOJIBKUX BXOJIOB, TO €CTh CYIIECTBOBAJIO HECKOJIBKO BXOJIOB B Iporeaypy. Tak ke y nponeaypbl
MOTJIO CYINECTBOBATH HECKOJIBKO BBIXOJIOB, TPUYEM BO3BPAT OTTIEPEJISJICS TP BHI3OBE.

SUBROUTINE P (N, *)
call P (N, 25)

Kak yke TOBOPHJIOCH, ObLIN MOMBITKA OMPEIEIENTD JOMOJHUTEIbHBIE TOYKH BXOJA W BBIXOIA B MPOIEIYPY, TO
ecThb ObLIa BO3MOXKHOCTH BXOJAUTH B MPOIEIYPY HE C HAYAJIA, W BO3BPAINATH YIIPABIEHHE HE B TOYKY BBI30BA. T
KOHIIETIIIHsT COBEPIIEHHO He MPUBUIACH, TO €CTh BO Beex coBpeMeHHbIX Il y moamporpaMMbl UMeeTcst OJHA TOYKA
BXOJ[a ¥ OJTHA TOYKA BBIXOJA.

C TOYKM 3peHue 1epeadn yIpaBIeHus, CyIIeCTBYEeT YeTKAsl HECUMMETPUsl MEXKJIY BbI3bIBAIOIIEH [IPOIPAMMOB 1
BBI3BAHHOM. BhIMoIHEHMT MOATPOrpaMMBI BCETIa HAYNHAETCS C TOYKH BXOJA W 3aKAHUYMBAETCS BO3BPATOM B TOUKY
BouI3oBa. Takaa cucrema 6bu1a eme B AJIT'OJT - 60.

AnbrepHaTUBHBIN BapHaHT - CIeJIaTh MPOrPpaMMy CHUMMETPUYHON IyTeM Mepexoja OT NOoHsTHs subroutine k
coroutine, TO eCTh €CTh HECKOJIBKO KakK ObI MapasiesbHo paboramonux moamporpamm. To ecTh mpu OBTOPHOM BXO/IE
B IPOIEAYPY BXOX OyZer B Ty TOYKY, U3 KOTOPOU ObLI BBIXOZ IPH IPOILIOM OOPAIIEHUH K ITON MOAIPOrPAMME.
OTO HEKOTOPBIM AHAJIOT MEXAHUXMA, TAPAJLIEHHBIX TTPOIECCOB.

Taxum 06pa3oM OTCYTCTBYET TOHITHE BO3BpaTa (€CTh TOJBKO MepeJada YIPABJIEHUs) U MOHATUS TJIABHON MTPO-
rPaMMBI.

B aBHOM Buger Takoe noHsgTHe ecTh TOJBKO B a3bike MOJIVJIA - 2. Tam GbLT peamTn30BaH MeXaHU3M KBa3WUIIA-
pasTenbHbIX mporeccoB. [lonarne moamporpammbr B 3rom AL
ADDRESS
PROCEDURE TRANSFER (var corl,cor2: ADRESS);

TaxnM 06pa3oM I8 KasKJIO0TO BLI30Ba HEOOXOIMMO 3aIlIOMIHATH He TOTLKO aJpec BO3BPaTa, HO 1 BCe JTOKATbHDIE
HepeMeHHbIe, TO eCTh IIPH OIIepaTope Iepexoa HeoOX0IUMO BOCCTABHOBHATDL BECh JTOKAMBHBIH KOHTEKCT /71T BBI3HI-
BaeMoii IPOIEIyPHI I COXPAHHUTDL €ro /s BhIsbiBatomeil. Tak ke Tpebyercsa HeKOTOpas IPOoIelypa HHAHAIA3 AN
KOHTEKCTa, [T IEPBOTO BLI30BA COMPOTPAMMBI. 71T 9TOTO MCMOIB3yeTCa
procedure NEWPROCESS (p: PROC, VAR cor: ADDRESS; N : INTEGER);

[Cne Tperwit mapamerp - pa3Mep HMaMsITH sl COXpaHEHUH KOHTeKCTa. To ecTh 3TO JOBOJBHO HE3KOYPOBHEHbIH
BbI30B. Takum 006pa30M, HE yJAJIOCh CO3JATH JOCTATOYHO MPOCTOM BBICOKOYDPOBHEBBII MEXAHU3M CO3JAHUS COMPO-
TpaMM.

Tax ke ObuTa mpoIeaypa iotransfer, oMHUM U3 aPryMEHTOB KOTOPO# OBLI HOMEpP HEKOTOPOTO MPEPHIBAHUS, C
KOTOPBIM OBLIT CBS3aH BBI30B MIPOIEPYPHI.

Onnako, B coppemennbix 4TI orcyrcrByer takas kourentus. OHa Gblia 3aMeHeHa KOHIIEMIHEH MapasieJbHOrO
nporecca. [Ipu 3ToM ocTaeTcst BOIpOC 0 BKIIOYEHUH 3TOTO Mexann3ma umeero B 6asuc 1. Torma Bo3HuKaer MHOKe-
CTBO IPOOJIEM CBS3aHHBIX C IPOU3BOUTEILHOCTHIO, P PabOTE CO CPEJICTBAMU HAPAPJIIETN3MA, Y2KEe UMEIOIUMUICS
B CHCTEME.

B Takoii mpob/ieMoii CTOMKHYJINCh W CO3IATENN S3bIKa Java, HO OHM BBEJIU MOHSTHE MapaJIIEIbHBIX TPOrPDAMM
ua yposae JVM. Bonee Toro Bodmoxken Bb130B poaubix Bbr3oBos OC ¢ momomisio JNT.

Mexann3m nepefadn JaHHBIX B TOIMPOTrPAMMBI.

Ba,pI/Ia,HT nepeaavu JaHHBIX B COIPOrPaMMBI - ry100aJIbHbIE ImepeMeHHbIE.
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Ecrb 1pu Tuna niepesadu JaHHBIX.

1. Bozspar u3 ¢pyukinm.

2. Ilepemaga mapaMeTpoB.

3. ['mobasbHbI TEpeMEeHHBIE.

Mpsr 6ymemM paccMaTrpuBaTh BTOPOM MyHKT.
CywecrBye ape Belu

— in-out cemMaHTHKA IEpeJadn MapaMerpoB

— CIIOCOOBI UM MEXAHW3MBI TIEPEIATH TapaMeTpPOB.

CALLER CALLE
In >
OUT <-

In_Out <-> nam HYKHO W BXOJIHOE 3HAYEHWE, 1 OHO OYIeT MEHSATHCS.

Mexanu3sm nepenadn mapaMerpso - peanusarys (Hu3koyposHesas). CeMaHTHKa - IepeJada apaMeTpoB ¢ TOYKA
3penus 1, e BHUKas B ciocoObr peanu3anuu. Takum 0bpazom, B 11 BRICOKOro ypOoBHS TPUHATO FOBOPUTH UMEHHO
O CeMaHTHUKe, HO He O Peanu3aIlii.

Criocob si3bika Aja - KaxKIplil mapaMeTp UMOr UMeTh OJIMH U3 TPeX crenuduKkaropos - in, out, inout.

function ABS(D : In REAL) return REAL;
procedure (A :in ARR; MAX : out REAL; IND: out integer);
procedure swap (x,y :inout T);

ITpn sToM B coBpemennbix AIl (pukcHpyeTcs MMEHHO MEXaHW3M TIEPEIAdH TTapaMeTpPOB.
- M0 3HAYEHUEN.
- [0 pe3yJIbTarTy.
- [0 3HAYEHUIO / Pe3yJIbTaTy.
- 10 UMEHH.
- 110 CCBLIIKE.

[Ipn nepeatin mapaMeTpoB BO3HUKAET 2 CyIIbHOCTH - (hopMasibHblil 1 (hakTraeHcKnit napamerp. Ilpu nepenayun
MmapamMeTpoB BO MOMEHT BbI30Ba (DYHKIIMU MPOUCXOJUT CBI3BIBAHUE (DOPMANTBHBIX MAPAMETPOB ¢ (DAKTUIECKUMHU.
Ecrb 2 MOMeHTA CBA3bIBaHMS - MOMEHT BBI30BA ¥ MOMEHT BO3BpaTa.

CBs3bIBaHME 110 CCBUIKE - B MOMEHT BbI30BA, U CBA3b HE PA3PBIBAETCs 0 MOMeHTa Bbixoza. [loj dopmasibubl-
MH TTapamMeTpaMHu BCerja MOHNMAIOTCsS HEKOTOPhIe TepeMeHHbIe, KOTOpbhIe MOYTH 3KBUBAJIEHTHI JOKAJIHHBIM TIepe-
MeHHBbIM. CaMbIil TPOCTOI CIIOCOO WX PACIONIOXKEHWs - PACIOJIOKEHNe Ha Perncrpax mpoieccopa win creke. Ilpu
Iepesiadn MapaMeTpoB Yepe3 CTeK CTAHOBUTCS BO3MOXKHBIM MEXaHW3M DEKyDPCHUBHBIX BbI3BOB. To ecth B @oprpane
mapaMerpbl PACIOJIATATUCH B CEIMEHTE JAHHBIX, YTO UCKJI0YATI0 BO3MOXKHOCTH BbI30Ba PEKYPCUBHBIX (DyHKIIHI.

ITepenava 1o 3Havenuio - konupoBanus GHakTUIECKOro napaMerpa B (popMalibHble UPU Bbi3oBe (HAPUMED 3a-
MUCH TAPaAMeTPOB B CTeK). B Takux s3bikax kak C u Java Bce mepenaeTcs Mo 3HAYEHUIO.

Caa3bIBanme 1O pe3ysabTaTy - B PaKTHIECKHUil mapaMeTp KOonmupyercs 3uadeHne hpopMajbHOTO MMapaMeTpa mpu
Bo3Bpare. Takoit cnocob peanm3osan B Beex Il mpu Bo3Bpare u3 dbyHkmmm.

Ces3bIBaHuE 10 PE3YIBTATY - KOMUPOBaHUE (PaKTHIECKOTO B (GOPMATBHBIN IPU BHI30BE U OOPATHOE KOMMPOBAHNE
[IpU BO3BpArTe.

Camblit poCTOil C1ocO6 peau3anuu - nepejada 10 3HAYeHUuI0, OCOOEHHO €CJIM B alllaparype Peajn30BaH all-
MapaTHRIH CTeK. JTUX TPEX OMEPAINil JOCTATOYHO JIJIsi PEATN3al[i BCEX CEMAHTHK TMepeiadn MapaMeTpoB, HO C
TOYKHU 3pennsi I(PGIEKTUBHOCTU UX HE JTOCTATOTHO.

[Mepenada 1o ccpliKe - Tepegada aapeca mo 3HAYEHUTO.

Paccmorpmu mocmeannit crmocod mepemadn mapaMerpoB - IO HMeHH. Takoili crmoco® SKBHUBATEHTEH TOMY UTO
coorBecTBYONUi (pakTraecKuii mapamMmerp MmOACTABIAETCS Ha MECTO COOTBECTBYIOIIEIO (hOPMAIBLHOIO MMapamMerpa.
To ecTh 9TO HEKOTOPLIH aHAIOr MAaKpOHOACTaHOBOK. Takum obpasoM B AJITOJI-60 npu Bbrzose P(A[i]) 3nadenne
A[i] MOXKeT U3MEHUTLCS €CIIU MEHSeTCs 3HAMeHNe 1.

Paccmorpmu mporeaypy swap Ha aJrodie.
procedure swap (a,b);
integer a,b;
begin

integer tmp;

tmp — a;

a=b;

b = tmp;
end;
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Takas peanmsanus He padoraer. Hampumep
array 1..N o ff integer;

i=1;

swap (

swap (

Al[i], i); 6yaer paboraTs.
i,A [i]); ne 3apaboraer.

Nmenno u3 - 3a Takoro mexanmsma mepegaun napamerpos AJITOJI - 60 He cmor crarh mpoMbIiieHHbM 11
To ecTb /711 KayKJ0rO BHI30BA TPEOOBAJIOCH TTO NMEHH MTEPEMEHHOMN OIPEIETUTh ee aIpec.
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Jlekmus 17
28.10.2008

In/Out cemanTuka u CrocoObI NEpeIady MAPAMETPOB C IIPOILION JIEKIUY.

[Mouru Bo Beex AIl peanusoBan crocob nepeadun Janubix 1o 3aadenuio. B C rosbko 1o 3uadenuio, B C+-+ mosiBu-
JIaCh BO3MOXKHOCTb 1E€PEJABATH 110 CChLIKE.

Pascal, Modula - 2, Oberon - 110 3Hauenuio u 1o CChLIKE (MapaMeTphl epeMeHHbie). In rapaHTupyer 4To 06bLEKT
HE U3MEHUTCS, TIPY STOM TIPH TIEPeIade O CChIJIKE 00bEKT MOXKET W3MEHUThCs. BUpT mocuunras 3ammry ot moa00H0ro
uznuinHeit, Xorsa B a3bike C+-+ Takas 3aIiura ecTh - KOHCTAHTHAS CChLIKA.

Ecaun obbekT ommcam ¢ MoamdpHUKATOPOM CONst, TO OH MOJyYWB 3HAUYEHHE HE MOXKET W3MEHHTH ero. 10 ecThb
OH IIOCTOSIHEH B Ipejiesiax HeKoToporo 6soka. To ecrb ecsin He KOHCTAHTHOMY OObEKY COMOCTABJIEHHA KOHCTAHT-
Has CCHIJIKA, TO 9TO 3HAYUT UTO B MPEIEIaX OJIOKA, B KOTOPOM OIPEIE/IEHA CChIIKA JAHHBIH OOBEKT HE MEHSETCS
(nepemada B PYHKIUIO KOHCTAHTHOW CCHLIKH).

B C++ T& - nepegada 06bekToB out/inout, 1ys in ciaeayer ncrnosnb3oBarh const T&. ITpu srom T - mepenada
o 3uadenuio. B C++ mo6bie BpeMeHHbIe 00EKThI CIUTAIOTCS KOHCTAHTHBIMU.

Ana-83 u Ana BeoGme. Tam Ha camMOM ziejie HE YKa3bIBAEGTCS CHOCOD MEperadu IapaMerpoB, a YKa3bIBAETCs
CEeMAHTHKA, TO €CTh TPHU TepeIade MapaMeTpPOB YKA3BIBAETCS OIHO M3 KJIIOUYEBBIX CJIOB -in, out wam inout

procedure P(X: in T;y: out TT; z : inout TTT);

[Tpu 3roMm KOMIMIATOP caMm BeIOHpaeT crocod nepegand mapamerpos. [Ipu arom B crangapre Aza - 95 BepHyJuch
K CI10co0y, KOoTopbIil Ob11 peasu3oBan modtu Bo Beex II. Bee Il peamusyror nepegady nbo Mo CCbLIKe, JudO 10
3HAYEHUIO.

OHaKO, B HEKOTOPBIX CJIydYasx MPOrpaMMbl Ha si3bike Aja paboTaju Mo pa3sHOMY Ha Pa3HBIX KOMITHUJISTO-
pax.Hanpumep paccMoTpuM Takyio mporpaMmy.

procedure P(x,y : out T) is
begin
X:=...;raise ERROR;
Y:=.;
end P;

P(AA);

Eciin mapaMeTpbl mepeIaioTes o0 CChLIKE, TO 3HaYeHHe A MEHSAeTCs, a eCJIU TI0 Pe3yJIbTATy - TO MeHsercs. Takum
obpaszoM, HOpMATbHAS POrpaMMa BeJeT cebs O PA3HOMY B 3aBHCUMOCTH OT KOMITHJISTOPA.

Java - mepenada mo 3HavYeHuio, HO u3-3a pedepeHnnaabHOl CeMaHTUKU 00bEKTOB - (paKTUUIeCKas Iepeiada 1o
BHAYEHUIO TOJILKO LIPOCTBIX TUIIOB JAHHHbIX. Bee ocrasibhbie 00beKThl (B TOM YUC/e U MACCUBbI) - 110 cebuike. Takum
00pa30oM 111 BCEX MPOCTHIX OOBEKTOB - in-CEMAHTHUKA, JJIS BCEX OCTAJbHBIX - iNOut CEMAaHTHUKA.

B Java ectb kirodeBoe ¢j0Bo final - aHajor B JaHHOM KOHTEKCTE MoaudukaTopa const. A [jisi IPOCTHIX THIIOB
JAHHBIX OCTAETCS TOJBKO in cemanTtuka. PacmMorpum momnsgrue mobodnoro s¢gpdexra dynkmun. IToboumit adpderr
03Ha4aer, YT0 (PYHKIMSA MOXKET MEHHATH JUOO KaKue - TO 1J06aibHble OObEKThl U/ Ui MeHseT cBou (haKTUIeCKUe
mapamerpbl. Takum 006pa30oM, OCHOBHASA 33/1a9a MPOIEIYPHI - HMEEHHO H00OIHBIE 3PHEKThI, KOrIa KaK (PyHKIHs
IO XOPOIIIOME He JOJIKHA, UMETh OHBIX.

[nobanbHast mepeMenHas - MPU3HAK JIyPHOTO JMU3AiHA MPOrPAMMbBI B COBPEMEHHOM TTOHUMAHUH.

function F(x: T) return T; { in }
procedure FF(x: inout T): return T; { inout } He BOILIO B OKOHYATEILHBIO BEPCHIO AJa
procedure P(x: out T; r: inout T);
B Java st KaK0r0 mMpoCcTOro THIIA JAHHBIX CYIIECTBYET KJIacC - 00epTka B makere java.lang.
int a;
Integer v = a;
f(v); //inout
Bce uro maxonurcs B nakere java.lang - BCTpOeHO B KOMIHIISTOD.
Paccmorpmu sizbik C#£. duist Hero Obuin Kpaiine akTyasibHbl BOIPOCHL 3¢ dekruBHocT. Bee mapamerpbl Tam me-

PEIAIOTCS IO 3HAYEHUIO MO YMOJIYAHUIO, TO €CTh MEPEeIava MOJHOCTHIO aHajsornvHa Java. Ho ecth nBa oTaebHbIX
Mok audukaropa - ref u out, KOTOpble peaJIn3yoT mepegady mnapaMerpoB mo cchuike.To ecThb
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void f(ref int a) {a = -1};// nepenaya no ccopuike
int a = 0;
f(ref a);{a == -1}

O Hako 3mech TpedyeTcs nepeada HHUIHATU3UPOBAHHOMN mepeMenHoi. [Ins nepeiadu He HHUIMATU3HPOBAHHON
TIepEeMEeHHOM MCIOIb3yeTCss MOIu(pUKATOP out.

B sa3bike Delphi
procedure P ([var] a: X);

Crmcok aprymMeHTOB MEPEMEHHOM IJTHHBI

printf (const char *, ...);
va_ list

va_ start

va_ next

va_end

HenocraTok - HeHaIe:KHOCTh. TO €CTh HET BO3MOXKHOCTH KOHTPOJMPOBATH KOJINYECTBO TEPEIAHHBIX (BYyHKINHA
apryMeHTOB.
CString.format (const char *, ...);
Hecmorps ma 10 uro B C++ cymiecTByer CBOH MEXaHU3M BBOJIA - BBIBOJA, MHOIUE [0 CUX [IOP UCHOIb3YIOT C-IIHbIHi
printf u3-3a ero ymobcraa.

B si3bike 006€pOH WM MOJYJIa-2 HET CIHUCKOB MEPEMEHHO JUIMHBI, TO €CTh ONepAIyi BBIBOJA HAMHOTO MEHee
ymobubr, gem B C.

printf ("Count = %d1i); // C
InOut.WriteString ("Count = ");
InOut.WriteInt (i); momyma - 2

B C++ ocramuch cHITHBIE MAKPOCHL JJIsT CIIUCKOB apT'yMEHTOB [MePEeMEHHON JITHHBI.

B Java u C# npobiema obecriedeHus HAAEKHOCTH ObLIA pellieHa. B 3Tux s3plKax peajm3ainus OMUpaiach Ha
TO, 9TO BCe 00bEKTHI uMesn 00Iero npejka - kiaace Object. Takum 06pa3oM, CHUCOK MEPEMEHHOM JIJIMHDBI - MACCUB
00beKkTOB THTA object.
void f(params int[] integer);

Takum obpasom, write (String format, params Object[] objs);

Hapnexxuocth obecrieanBaeTcsi Ha YPOBHE BBIMOJTHEHHUs, IyTeM KOHTPOJIS TapaMeTpPOB.

Cuieryer pazimudarb 00bsIBIEHMS
void f(params int [] elements);
void f(int [] integers);

Awnanornunas mpobiema Obla B s3BIKE java, MPUYEM CO3ATEIN sI3bIKA HE XOTENIW PACIIHPATH S3BIK, BBOJS
HOBBIE KJIFOYEBbIE CJI0Ba. BMECTO 9TOr0 OHM MPOCTO CUHTAKCHYECKU PACIIUPUIN A3bIK. To ecTh
void f(int ... integers)

{ for (int i:integers) {..} }
Ha sTOM 3aKOHYNM C Iepeadeil mapaMeTpoB.

IIyukT 3. IloamporpaMuble THIHI TAHHBIX

TYPE PROCINT = PROCEDURE (INTEGER);
VAR P: PROCINT;

TYPE F = PROCEDURE (REAL):REAL;

PROC PP = PROCEDURE (VAR T);
V:= const {KoHCTaHTbI - UMEHA IPOLEAYD }

P(5);
B C/C++ umeerca mexanusm ykasareseil Ha dyskiuoo. B Ana - 95 nogBuics Kak IOAIPOrPAMHBINA THII, TakK

U noauporpamubie nepemennbie. Korna kak B Azxa 85 ux He 6bw10. 3a BpeMs ¢ Aga 83 10 Azxa 95 M3MEHM/IMCh Kak
B3IJIAIM HA IPOrPAMMHUPOBAHHUE, TAK M yCJIOBHSA, B KOTOPBIX JOJ2KHBI ObLIN paboTaTh IPOrPaMMbI Ha 3TOM A3BIKE.
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-pedepentust
~-KOMTTO3UIIW S
-HaCJIe/TOBAHUE
-JeJTErUPOBAHUE
JesnerupoBanue mocJyzKuiio MPUYUHOl BBEIeHUes TOANPOrpaMHbIX TUIIOB. B s3bike O6epon obpaborurk (handler)
- aHaJor nojamporpaMuoro tuna. HeBodamoxkuo noiaoctsio peasm3osarb OO noseienue 6€3 MpoIeaypHOro TUIIA.
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Jlekuna 18.
30.10.2008

PaccMoTpMu peanmmsanmio moanporpaMHbIX THIOB JTAHHBIX.
1. TToguporpammsr - ykazareau (CALL P). Ilpumepst a3bikos - C, C++, Obepon, Mouyana-2, I[Tackans (Delphi),
Ada-95.
M-2, Oberon, Delphi: type PRCI = procedure (integer).

Hanm o6bekTamMu TAKOTO THIIA €CTh TOJBKO JBE ONMEpPAaNyu - MPUCBAMBAHME W BBI30B. B Ana - 83 me GbL1O Mos-
MIPOrPAMHOTO THIIA, OH TOSBUIICS JUIIb B Aja - 95.

B Ana - 95 6Lt BBEIEH MOAIIPOrPAMHBIA THIT JAHHBIX, KOTOPBIH ONUCHIBAJICS AHAJOTMIHO YKA3aTE0.
type PRCI is access procedure PRCi (i : in integer);

procedure FCALL (p: PRCi) is
begin

P(0);
end FCALL;

[TosirnsteTcst ceruasnbHas pa3HOBUIHOCTH (DOPMATIHHBIX TAPAMETPOBA, KOTOPHIE SIBHO MEPEIABAINCH TIO CCHIIKE.
Takum 00pa3oM TMOMBITKA WCHOJIB30BATH 33/aHNE CEMAHTHUKH, a HE CIOC00a MmepeIadn MPOBAINIIACh.

Ornenbro paccmorpum C++ u Delphi. B stux s3pikax ecrb moHSATHE KJIACCA, 9TO JADABIAET K MOHATHIO TIPO-
neypbl Win (DYyHKIUU MOHITHE METOJA KJIACCA, TO €CTh MPOIEeAypPhbl WK (DYHKIUU, KOTOPOH HESBHO MEPEIAeTCst
obbexr kiaacca (this B C++, self 8 Delphi).

void foo (int);

typedef void (*footype)(int)
footype f;

f = foo;

(*1)(0);

f(0);

class Bar{
void foo (int);
int i;

b
Taxum 00pa30M, MOABJLAETCS MOHATHE YKAZATEIA HA UIEH KJIacca.
int Bar::*pb;
pb = Bar::i;//omubka
Bar b;

pb = &b.i;//ykazarenpb Ha wien Kiacca ruua int

typedef void (Bar::*)foom(int);
foom f;
f = Bar::foo;

Omnepamuu .* uan ->*
type MEMPRC = procedure (integer) of Bar;

Oraenbuo pacemorpmu C# u java. B sa3bike java nonsitue (pyHKIIMOHAJIBHOIO THIIA OTCYTCTBYET, TO €CTh Hepe-
JaBaTh (DYHKIMN KaK TMapaMeTpbl HeIb3st. [Ipu 3TOM B java MOKHO peajn30BaTh MOAOOHBIMH MEXaHW3M Ha OCHOBE
HaCJIeT0BaHUA.

Paccmorpum npuMep - nponeaypy MHTErPUPOBaHUs, TO €CTh BbIYUCJIEHUS OIPEIeIeHHOro uarerpana f(x)

typedef doube (*FI)(double);
double Integer (double a, double b, double eps, IF f);

B sa3bIKe java BCe HECKOTIBKO MHAYE, TOA0OHAST PEATu3aIHst BO3MOKHA TOJBKO C TTOMOMIBIO KIACCOB.
class integral{

public double IF (double) ..

public double integrate (double a, double b, double eps);

}
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Tenepp 4T00bI 1IEPEATH B KJIACC HY2KHYIO (DYHKIIMIO, HY?KHO YHACJI€I0BaTh KJjacc integral u nepeonpeennrs
B HOBOM KJjiacce (yukimio IF. Takoe perrerne ObIIO BEI3BAHO TEM, 9TO U3 - 34 COOOpaXKeHUil 6E30MaCHOCTH pa3pa-
OOTYMKY java MOJHOCTh OTKA3AJINCh OT BCEX yKa3aTejeil, B TOM YhCjIe W yKa3arejeid Ha QyHKIUN.

Yro xe kacaercs s3bika C#, 1o TaMm ecth noHsaTHe delegate - cnenuamn3upoBaHHOTO (DUYHKIIMOHATHHOTO THIIA
JIAHHBIX, KOTOPBIN CBOJAMTCA K YKA3aTes 0 Ha (DYHKIUH.

public delegate void Operation(int);
,I[e.HeFaTy MOZKHO IIPpHUCBAaNBATh HOBBIEC 3aHYCHUEA.
public Operation dlgt;

class Bar{
public Foo (int x) {..}
public static void Foo2 (int i) {...}

&

Bar b;

dlgt = new Operation (b.Foo);

Teneps dlgt (0) == b.Foo (0);

ITpu 3TOM MOXKHO HAIUCATH W TaK:

dlgt — new Operation (Bar.Foo2);// Tenepb yka3biBaer Ha CTaTU9YecKyto (DYHKIIUIO.

Bonee Toro nnia meneratos ompejesieHAA ONEPAnns += U -=, CO3/IAOIINE [ENOYKU OEPAIHii.
dlgt += new Operation (b.Foo);
dlgt += new Operation (Bar.Foo2);
dlgt += new Operation (new X().b);
To ecTh MBI IPUBSA3BIBEM K Jejerary (yHKIUIO OT HOBOTO KJIACCA, OMPEIEJEHHOTO MPH BHI30BE.
ITpu seizose dlgt (0), OyayT HpUMEHEHbI BCE ITH OLEPALMU B TOM MOPsJKe, B KOTOPOM OHM ObLiu 3azianbl. Bee
kutacesl delegate npoucxonsar or Kiaacca
System.Delegate {
static Delegate Combine (Delegate first, Delegate second);
static Delegate Remove (Delegate first, Delegate second);
static Delegate GetInvocationList (Delegation smth); }
Ilousarue cobbrrusi.

subcribe - »kejaHue NoOIyYaTh YBEJIOMJIEHHE O TOM YTO MPOU3OIIIIO COOBITHE.

distribute - remepamnus cobbITHS.

IIpumep obpaTHOrO - TaliMep WiIu MOYTOBAsS CHCTEMA.

EventSource - eMy npuHa/sIe:KuT epeMeHHas Juaararckoro tuna, a EventConsumer - moanucymK, OH UCIOIb3YeT
+=mu -=.

CobpiTHs - 9acTHBIE CIyYau JeJIeraroB, TO ecTh Event - 9acTHBIN Cydail 9K3aMILIIpa JeJIerara.

public event Operation;
IIpu sTOM y COOBITHS OrpaHUYIEHHBI OTIEPATIHH.

s bonbmmacTBa All equHuIEll MHKATICYIAIMY SBISIETCS THUII, OJTHAKO 9TO HE TAaK B CJIydae COOMTHIl, TaK KaK
B 3aBUCHMOCTH OT 00'bEKTa pa3judaercs Habop oneparmii (+= u -= ujm co3panue coObITHs (BbI30B)).

Operation op;

public delegate int Operation2(int x, int y);
Operation2 op;

op = delegate (int x, int y){return x+y}

int i;
op = delegate (int x, int y){return x + y + i};

Oper0 o;
public Delegate[] Create(){
Oper0 [] ops = new Oper0 [3];
int i = 0;
for (int k = 0; k < 3; k ++) ops [k] = delegate ()return i ++;
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return ops;

AnoOHMMHBIIT JejieraT MO2KET 3aXBaTbIBAaThb HE TOJBKO JIOKAJIbHBIE II€pEeMEHHbIE, HO U HalIpDUMeEp CBOIT KOHTEKCT
- kiytacce. To ecTn CymeCTBYET BO3MOXKHOCTD DEaIU3alluil CBA3bIBAHUA.

class Binder{
private Operation2 d;
private int arg;
public Buiner (Operation? a, int x)del = a, arg = x
public Operationl Get_Bind (){return delegate(int a){return d (a, arg)}}

Bce 3to sBasiercs anamorom 3ambikanus u Lambda dynkimii.
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Jlekmus 19
6.11.2008

Inasa 5. Jloruvaeckne momynu TpaaunuoHHbIx 11
Omnpeienierrie HOBBIX TUIIOB JAHHBIN C MOMOIIBIO JIOTHIECKUX MOJLYJIei.
Nukancynsayuust u ATII.
ITynkr 1. Ilonarne JIM.
Jloruueckuit MOIYIb - A3BIKOBAas KOHCTPYKIHS, 00beIMHSAIONIAsS B3ANMOCBI3aHHbBIE DECYPChI B UMEHOBAHHBIH HAOOD,
KOTOPBII ITO3BOJIAET COTJIACOBAHHO
- WCIIOJIb30BATH
- PacIoCTPaHATh
- U3MEHATH
- TPAHCIUPOBATH
9T PECYPCHI

IlonsaTHe JOrM9IECKOro MOMY/sT TECHO CBSA3AHHO C MOHSATHEM (PU3MIECKOro Moay isa. Ho B obmeM ciaydae OHH He
PABHO3HAYHBI.

[napHast 3a7a4a JIOTUYECKOTO MOIYJIsT B OOBITUHCTBE TPASUITMOHHBIX ATl - cBsI3aTh BO €IMHO CTPYKTYpa JaH-
HBIX W COOTBECTBYIOIIIE MHOXKECTBO OMEPAIINii, TO €CTh CO3/IaHNUE HOBOTO THUIA JAHHBIX.

IMousgrue knacca (B C++)- Markas 3BOJIONUS MOHATHE CTPYKTYPBI. Tenepsb Kiiacc AB/ISETCs B3aUMOCBA3aHHBIM
HabopoMm pecypcoB. Takum 00pa30M, KIACC SIBJISIETCS KAK TUIOM JAHHBIX, TAK U JOTHIECKHUM MOJLYJIEM.

ITpu 3ToM OCHOBHO# 3a/ade Kjiacca BCe JKe OCTAeTCs 33/a9a CO3/IaHMsT HOBOTO THUIIA.

B sa3bike @oprpan -BCe HOANIPOrPAMMBI - (DU3UIECKHE MO/LYJIH.

Jlormyeckne momynm B caydasx M-2, O6epown, Delphi

B Moayia - 2:

- I'maBubIit MOTYTTH

- Bubanoreunsrit Moy
- JlokanbHbIE MOIYIH.

MODULE uwmsi;
O6baBaenus
BEGIN

Omneparopst
END wnwms.

Bubanoreunsie Mmomymnu:
DEFINITION MODULE M;
OObsaBnenns;

END M;

- Moayns onpenenenuest

- 0O'bEKTbI JJAHHBIX

- THUIBI JAHHBIX

- 3ar0JIOBKH MPOIEAYp U DyHKITHiT

- Moaynb peanusarun:
IMPLEMENTATION MODULE M;
OObsiBIeHUs U pean3aIun

END M.

- Onpenenenns

DEFINITION MODULE STACK;
CONST N = 256;

TYPE Stack —

RECORD
TOP:INTEGER
BODY:ARRAY [0..N] of REAL
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END;

PROCEDURE INIT (VAR S:Stack);
PROCEDURE POP (VAR S: Stack) : REAL;

VAR Done : Boolean;

B Momyme peanuzanun 10KHBI OBITH peATH3ANNE O0bABICHHBIX (PyHKINH. Bee CTPYKTYphI JAHHBIX, O0bABIEHHBIE
B MO/JLyJIe PEATIU3aliK He JOCTYIIHbI U3BHE.

.DEF => .SYM

.MOD => .0BJ

DM
—> unit => DFV
IM

DM
=> unit (unit stack)
interface

implemenation

end (stack);

BzanmozmeiicrBue Mmomymeit Mexx Iy coboii.

Kazxaprit 6ubuoTednbiit MOLY b IKCIIOPTHPYE BCE UMEHA, KOTOPbIE OObIBICHUBI B MOJLYJI€ OIPE/Ie/IeHHUSI.
Momysib BUAUMOCTY - UMST JIUOO BUIUMO, JIUOO HE BYIIMO.

Buaumocts (BuamMble UMeHA) JEIATCA Ha JIBa KIacca

- HOTeHIMA/IbHASA BUAUMOCTDb (TpebyeT yTOUYHEeHus)

- HEIOCPEJICTBEHHAs BUAUMOCTb (MOXKET ObITh UCIIOJL30BAHHO 0€3 BCAKUX YTOYHEHMIA)

Nmeercs cuenpanbuas koucrpykuus IMPORT, koropas umeer 2 suga. 1LIMPORT <cuucok umen BM> (senaer
MOTEHIUAIBHO BUIUMBIBCE BCE MMEHA, KOTOPBIE O0bIBICHHDI )

VAR S:Stacks, Stack;

FROM Stacks IMPORT Stack, Pop

IIyctu umeercs ums X - Torga 31o audo:

- CTAaHJAPTHBIN UIEHTH(OUKATOD

- JIOKQJIbHBINA O0BEKT

- UM U3 UMIOPTUPYEMOTO MOYJIs, TOraa uMeeT Bua M.x

- UM UMIIOPTUPOBAHHOE C MOMOIIBI0 UMIIOPTa BO BTOPOil hopme

B yciaoBusax ncmoib30BaHus PA3HOPOIHBIX MOIYJIEH BO3MOYKEH KOH(MINKT nMeH. Bo3aMoxkeH 1ub0 KOHMINKT MEXK Ty
WMEHEM U3 UMIIOPTUPYEMOTO MOJYJIS U UMEHEM ONMUCAHHBIM, B HAIIEM MOIYJIE.
B Moaya - 2 Her meperpy3ku WMeH, TO €CTh B IIPee/iaX OJHOTO MOYJ/Is BCE NMEHA YHUKAJIbHBI.
Ecnu ectb kKOHMIUKT JTIOKATHHOTO UMEHU C IMEHEM, TIOJTyYEHHBIM TIO USeS, TO MPUOPUTET UMEeT JIOKATHHOE UMS.
Hpyroit BapuanT KOHPIUKTA - KOHPIUKT 2 UMIOPTAPYEMBIX UMEH, TO €CTh
uses M1, M2;
[Mpuuem B 060UMX MOIYJISAX €CTh MMs X, TOTIa OOpaIlleHne MOYKeT OBITh TOJIBKO mo M1.x man M2.x

CaMmprit HENMPUATHBINT MOMEHT - KOH(MDIMKT ABYX MOIyJell ¢ ONMHAKOBBIMU Ha3BaHusMu. OIWH M3 BAPUAHTOB
pellleHns - UCTOIb30BAHNE YHUKAIHHBIX KOMOMHAINI UMEH B UMEHAX B MOJYJIAX.
GL_ .. ana openGL
glu.. ams glu

Momynu nefsTcs Ha CETMEHTBI KCIOPTUPYEMBIX U HEBEIUMBIX MMEH.

B a3bike O6epon Bupt oTkazasics oT OHATHS MIIABHOTO U JIOKATBHOTO Moy s. [Ipeanonaraercs, 970 mporpam-
Ma Ha g3bike OOepOoH NOrpyKeHa B KOHCOJIbHBLY cucTeMy. ECTh crenuaibHas KOMMAHIA Ui 3arpy3Ku Moy M
B MMaMSTh, MMOCJIE YETO TOJB30BATEIh MOKET BBITIONATH JIIOOYIO TPOIEIYPY U3 ITOTO MOIYJIS.
Load M;
M.p
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B 1988 roay nosiBuiicss O6epon - 2. B camom niepsom 06epone 66110 Beero 2 moaysis - DEFINITION (anasoruuno
mouyiro B moayaa -2) u MODULE (upocro mozyub).

B mepecmoTpennoit Bepcun si3bika 00epoH, Hukiaayc Bupt perus, 910 mporpaMmbl Ha, s3bIKe 00€POH HE MOTYT
OBITH HAMMCAHHBI B OTPHIBE OT CHCTEMBI TTPOrPAMMHUPOBAHUST UJIH OMEPAIMOHHON crcTeMbl. UTO MPUBEIO K TOMY, 9TO
MO/TyJTh OTIPEJEIEHUsT MOYXKET OBbITh CPEHEPUPOBAH ABTOMATHYECKH, HA OCHOBE MO/ ¢ onucanusMu. B momyne Bee,
4910 Tpebyercs TMOMECTUTh B 9KCIOPTUPYEMOE, MTOMEUYAETCs 3BE3I0YKOi, TO ecTh ecin TPeDyeTcsi IKCIOPTHPOBATh
HMsl, TO €r0 OIpPeJIeJIeHIe TIOMEYACTCs 3BE30UKOM.

A momynh ompesiesienusi MOYKeT GbITH CTeHEPUPOBAH ABTOMATHYECKH HA OCHOBE MCXOIHOTO MOIYJISI C TIOMOIIBIO
CTENUATBHBIX YTUJTUT.

B manHOM Ciyd4ae, BOBHHKaeT mpobieMa ¢ JOCTYIIOM Ha YTeHHe / 3alHch K cTpyKTypam. s cnenudukarnmm
TOTO, YTO MEPEMEHHAS IKCIIOPTHPYETCS TOMLKO HA dTeHue CaykuT cumboa *-. Tlpm srtom inline mponemyp mer
BIIPUHITAIIE.

Jasee B s9bIKe 06€POH OCTATIOCH TOJBKO eIUHCTBEHHAST (DOPMaA UMTIOPTA
IMPORT <crucok uMeH MomyJeit >
To ecTb
IMPORT InOut;

InOut.writeln;

To ecTb mer HeHOCpe,ILCTBeHHOfI BUIUMOCTHU I00AJILHBIX UMTIIOPTUPYEMBIX UMEH.

[TyukT 3. Jlormaeckue Moyse B ciydae si3bika Aza.
package nms is
O0bSABIICHUST;
end nwms;
package body ums is
OTIpe/IesIeH U s
end nms;

IlepBas 4acTb Ha3bIBAETCH [IAKETOM, & BTOPAs - TEJIOM IAKETA.

B s3bike A 1a makeThl MOTYT OBIThH BJIOXKEHHBI IpYT B ipyra. Cunraercs 4To ecth cnenuaibubii maker STANDARD.
packade STANDARD is

obobsBienus u3z STANDARD

0ObABIIEHUS TTOJIb30BATEIHCKIIT TAKETOB

end STANDARD;

B momyma - 2 3arpy3ka MOIyJist - 3arpy3Ka COOTBECTBYIOIeil Tabauiu nMeH, B Aa BC CI0okKHee.
STANDARD

package P is
package P1 is
end P1;

end P;

package PP is
package P2 is

end P2;
package P3;
end P3;
end PP;
BuguMocTh TeJI MakKeToB TOYHO TaKas YKe UTO Wy BJIOXKEHHOCTEH Tes1 o0bsapienuii. Beerna BUIuMbl nMeHa U3

nakera STANDARD. MMena cTaHOBATCS BHAMMBI IOCIE O0bABJIEHHS M IEPECTAIOT ObITH BHIMMbI 10 OKOHYAHUN
crenuuKAIA TaKeTa. Bce MMeHa CTAHOBATCS BHAMNMBIMHY ITOTEHIMAIBHO, aHAJOTHIHO SI3bIKYy Momya.
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Jlekmus 20
11.11.2008

OcHOBHast BO3MOYKHOCTb JIOTHYECKOTO MOJLYJIsl - BO3MOYKHOCTD OIpe/ie/IeHre HOBOTO THITA JAHHBIX.
Bubmmoreunsrit momyns - Moayna - 2

Moy - Obepon

Unit - Delphi

ITpu arom B a3biKe A1a BOZMOXKHBI BJIOXKEHHBIE MOJIYTH U BO3MOXKHA CJIOXKHAS CTPYKTPA BIOKEHHOCTH CIIEIH-
dukarmu nakeros. [Ipuyem BIOKEHHOCTH TEJT TAKETOB UMEET TAKYIO ¥Ke BJIOXKEHHOCTH, 9TO U CIelu(UKAII.

Mogynb He o0s3aM mMETh TeJ0, HO Beerma obsi3an mMerb mHTepdeiic. Hampumep, eciim MOIyIb ©MEET TOTBKO
ompeiesieHnsi 00bEKTOB JAHHBIX WJIM KOHCTAHT, TO implementation gacts He Tpebyercs.

package P is
package P1 is
package P12 is
end P12

end P1

Tor;[a TeJla BJIOXKEHHBI aHAJIOT'HYHO.

package body P is
package body P1 is
package body P12 is
package AUX is

end AUX
package body AUX is

end AUX

end P12

end P1
end P

Nmeercs 2 moaxoma K MPOEKTUPOBAHUIO TTPOTPAMM.

ITepsbiii - cBepxy BHH3, TO €CTh HAYUHATH C [VIABHOIO MOAyJs (camoro abcrpakrhoro) u uaru Bau3. Hemocrarok -
JI0 IIPOrPAMMMPOBAHUs MOJLyJisl CAMOIO HUXKHErO yPOBHs He moJiydaercs 3amnycturb cucremy. (Top - bottom).

Bropoit - cuusy seepx (Bottom-up).

s ynuporrnenne paboThl Obla BBEJEHA KOHIIEMINS BJIOXKEHHBIX MOJYJIeil, TO ecTh He JJIs KayKIOro MOIYJIs
Ha JAHHOHN CTYIEHU MepapXuu TPYOEIOTCS HEe BCE MOMIYJIM W3 HUMKHErO YPOBHS MEPAPXUU. ITO CHUIBHO yIIPOIIAET
MTPOEKTUPOBAHUS TTPOIPAMMBI, HO CHJIBHO YCJIOKHSIET SI3bIK.

Ilepery3ka wnn mosmmopdu3M - OTHOMY HMEHH COOTBETCTBYET HECKOJbKO OObsBJeHHUsi. Bce TpamauumoHHbIE
ATl npuaepKUBAIOTCA WIEH YTO B OJHON 00JIACTH BUJIUMOCTU OJHOMY UMEHH COOTBECTBYET TOJIBKO €UHCTBEHHbBIE
00bexT. B coBpemennnix All mosmmmopdusM pacmocTpaHsercs: TONHKO Ha UMEHA TPOoNeayp u (byHKIIHIA.

He nmeror neperpysku Toabko "Buprosckue" 11 - O6epon u Momyna. B a3bike Ana ecth neperpyska mporesyp
v GyHKIHUH, TPUIEM YIUTHIBAIOTCS W BO3BpAIaeMble 3HAUEHUs. 10 €CTh NOMyCTHMA TaKas MEPErpy3Ka:
function P:boolean;
function P:integer;

B java, C++ u amamarmunsx Il Takas neperpy3ka HemomuctuMa. /lajiee BOZHHKAET BOMPOC W TEPErPYy3Ke
cTaHmapPTHBIX omeparuit. TyT cymecTByer 2 TedeHus.

B nepsoe Bxomur Ana, C#, C++ — mosBossiomnue neperpyarth CTaHIAPOTHBIE onepanuu. TpeboBanue mepe-
IPY3KH CTaHJAPTHBIX onepauuil ObLao B crangapre Aja, npuyeM meperpyska He H0J2KHA ObLia BJIMATH Ha CHHTAK-
CUYECKUN aHaJIu3.

To ecThb ecyiu meperpys3ka He JI0JIKHA ObLIA BIUSTH HA MECTHOCTH OMEPAIHil.

Knaccuaecknii mpumep meperpy3Ku OmepaTopoB - MaTpudHas apudmernka. 1o ecth
package Matrices is

type Matrix is ...;

function"+"(M1,M2: Matrix):return Matrix;

end Matrices;
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x,y,z:Matrix;
Z:=X +Y;
7= 1 (x.y)

O 1HAKO BCe MMEHA SBJIAIOTCS JIUIND MOTEHIIUATBLHO BUAMMBIME, TO €CTh TaKOH KoJ He Bepen. Tpebyercs creru-
dunupoBaTh MaKeT, TO €CTh IUCAThb TAK: X,y,z:Matrices.Matrix;
z:=Matrices."+"(x,y)

Takum 00pa3oM, MbI TPUXOAUM K TPEOOBAHUIO KOHCTPYKITMH, KOTOPAs CHUMAET MTOTEHIUAIBHYIO BUIMMOCTD.
Takoit KOHCTPYKIHEH ABIAeTCS UMEHOBAHHBIM UMIIOPT, KOTOPBIH CHUMAET MOTEHIMATHHYI0 BUIUMOCTD, €CTH HET
KOH(MDIMKTA WMEH.
use <CIMUCOK MMEH - 00HEKTOB >
To ecTh BOBMOXKHO HANMCATh TaK.

use Matrices;

x,y,z:Matrix;
Z:=X +Y;

Bce npobreMbl HAUMHAIOTCS, KOTIA MOABISIETCsT KOHMIUKT nMeH. VI B obieM ciiydae TiaBHbIE TpoOeMbl CBsI-
3aHHBI CO CJIOXKHOM CTPYKTYPOIl MPOCTPAHCTBA UMEH, M C BO3MOKHOCTHIO MCIOTH30BAHNUS MIPOIELY Pl HEKOHTPOJIH-
pyeMoro umuopra (use - jesiaer BCK Crenu@UKauo 1aKeTa HelOCPeJACTBEHHO BUJUMMON).

Tabsuna nMmen s3bika Mogaysna - 2 HAMHOTO mpolre YeM Tabauia uMen s3bika Ama. B Monayna - 2 Tpebyercs
TOJIBKO CTEK TAOJIUIl, B A3bIKE Ala CTEK OCTAETCs,HO KayKJas W3 TAOJIMIL B CTEKE MOXKET COIEp¥KarTh B cebe mpyrue
TTOATAOJIAIIBI.

IIyukT 4. Nukancyasnus 1 abCTpaKTHBIE TUTHI JAHHBIX.

[TonsiTue abCcTpakKTHOrO THIIA JAHHBIX BOLLIO B OOMXOJ BMECTE C IOHATHEM HHKAICYJIsuud. AOCTPAKTHBLIA THII
JIAHHBIX - THUII JIAHHBIX, Y KOTOPOI'O BCA CTPYKTYPa MHKAIICYJIMPOBAHHA.

ToBopsAT 9TO OOBEKTHO—OPUEHTUPOBAHHBIN S3BIK - SI3BIK B KOTOPOM UMEETCS 3 TMOHATHUS - WHKAIMCYJISINs, Ha-
ce0BaHue U JUHAMUYECKuil mosmMmopdu3m. VHKaICysus - HeKOTOpoe cKpbitue aerasieii. OCHOBHAS 3a1a4a 1pu
[IPOEKTUPOBAHUN CTPYKTYPhI IPOrPAMMBI - IIPOEKTUPOBaHUus MHTepdeiica, 1 4ero Tpedyercs UMEHHO MEeXaHHX
MHKAIICYJIALINAN.

ITongarue enqununpt 3ammrel nouru Bo Beex AIl - tun. To ecrb Bce 0ObeKTbI OAHOIrO THULIA JAHHBIX 00/1a1310T
OJIMHAKOBBIMU CBOMCTBAMM C TOUKH 3DEHUS 3AIIUTHI JAaHHLIX. ATOMOM JKe 3allUThl ABJIAETCS JU00 TUI IIEJIUKOM,
JubO YaCTh THIA - TIEPEMEHHAasi, MeTO/ ¥ Tak jajee. B s3bikax Momymna - 2 uian Aa aTOMOM 3alllUThI SIBJISIETCST
THII, TO €CTh JuO0 BCE 3aKPbIBAETCS JINOO BCE OTKPBIBaETCHA. 10 ecTh TpebyeTcs 3aKpPhIBATH BCE UJIEHBI TAHHBIX.

B a3bikax O6epoH U A3bIKax C KJIaCCaMH aTOMOM 3aIlUThI SBJISETCS YJIEH KJIacCa.

Paccmorpum mpumep Ha mMomyna - 2.

DEFINITION MODULE M;
END M; EMPLEMENTATION MODULE M;
END M;

B Aga tak e ecth crnenudUKaLNs W TEJIO0 TakeTa. Bce 4To 00bABIGHHO B MOJIYJIE ONPEIEICHUs] BUIHO U3BHE,
BCE YTO OOBSBJIEHO B MOJIYJIE PEATU3ANNNA 3AKPbITO.

O6epoH.

TYPE T* = RECORD
v1:T1;
v2:T2;
end;

C sroit TouKm 3peHus 06EPOH MOXOJ HA A3bIKU € KJIACCOBOM CTPYKTYPOil, TO €CTh UMIIOPTUPYETCS UMl TUIA, HO
TTOJIST TAHHBIX SIBJISTIOTCS 3aKPBITHIMHE.
WNrak abCcTpakTHBIN THI JAHHBIX B OOIIEM CJIydae - 9TO MPOCTO MHOXKECTBO omeparuii. PaccmorpuM peajm3ariun

ATII.
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B aszbike Momyna - 2 AT/ onpenesnsercs Kak CKPbITbIi Tl AaHHBIX.OH OObSIBIECH B MOJyJIE OIPEIETeHMsT
npocro kak TYPE T;.To ecrb manpmuep
DEFINITION MODULE stacks;

TYPE STACK;

PROCUDERE Init (var s:stack);

PROCUDURE Push (var s:stack, x:integer);

END stacks;

Ha,,ZL TaKUM TUIIOM JJaHHX MPUMEHUMbI OTI€palyuu, OIPEaCJCHHbIC B MOAYJIE, a TaK € onepaliny NTPpuCBaHUBAHUA
U CPaBHEHWs Ha PABEHCTBO / HepaBeHCTBO. IIpuueMm ceMaHTHUKA THX ONEPAUil MCKIYUTEJIbHO HOBEPXHOCTHA,
TO €CTh MPOU3BOIUTCA MCKIIOYUTEIHHO moBepxHocTHoe KomupoBanus. Ctpykrypsl AT/ noikHa ObITH OMUCAHHA
BHYTPU MOAYJIA peajnu3aliu, TpuvdeM Ha OUpeaesieHne HAKJIQAbIBAIOTCA HEKOTOPHIE OTPDAHUYICHUA.

Takum obpaszom, mjist Beex o0bekToB AT/ ucnosb3yercs pedepeHnaibaas Moaeab ocTya. Hanumem ompese-
JIEHHE CTeKa.

TYPE PLINK = POINTER TO LINK;
TYPE LINK = RECORD
NEXT:PLINK;
INF:INTEGER:
END: Stack = plink;
Takum obpasom, B jr060M ciydae Bce 0bbekTbl AT/ - ykasarenn Ha 9TO - bO.
Takum obpaszom Moayiia - 2 3acrasiser uporpammupoarsb B TepMmunax ATJI u Gosiee Toro B repMmunax pede-
PEHIINAIBLHON MOJIESIN JTAHHBIX.
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Jlekmus 21.
13.11.2008

Ccpulounass MoAe b PabOThL ObLIA CBA3AHHA C MEXAHM3MOM pa3le/bHON KoMnuasmuu u nupunnunom POPU.

Mpunun POPU - pa3nesnienue onpejiesieHust, peajn3ainuu 1 ucnob3osanus. B crpykrype rakux 11, kak momy-
Jja - 2, Ana, Delphi, yerko BuIHO, 4TO OlpeIe/IeHre, Peajn3alys U UCII0JIb30BaHus 4eTKO pasiaeedbl. B MoayJia -
2 - DEFINITION, IMPLEMENTATION. B Aza - cnenudukaius nakera u OnpejeeHne IaKeTa, IpuIeM OHI MO-
TyT TPAHCIUPOBATHCA OTAebHO. B Momyia - 2 Tak »Ke MOIy/u OMpeIeIeHrs U OMUCAHUS MOTYT TPAHCIUPOBATHCS
OTIETHHO.

C TOuYKM 3peHusi pa3ie/bHON TPaHC/IANMH, KOMIUIITOPY HEOOXOAMMO 3HATh TOJILKO TY 4acCTh, KOTOPas OTHO-
CUTCS K ONPEIETEHUIO, II09TOMY 9T YaCTh BBIHECEHA B OTIEIbHYIO S3BIKOBYIO KOHCTPYKIIHIO.

st TOro 9TOOBI OTKOMIUINPOBATH KJIMEHTCKUH MOILY/Ib, KoMImiaTopy Heobxomum Togbko DEFINITION wmo-
JIyJIb CEPBUCA, KOTOPBIA HCIOJIb3yeT KJAUEHT. 10 eCTh €C/iu MOMEHSJICS MOIYJb OIMpeesenns, TO Tpedyercs mepe-
KOMIIMJINPOBATH BCE MOJIYJIN, KOTOPBIE €r0 UCIOJIb3YIOT.

Ananoruuno caesano B u AIT Aga u Delphi.
uses Service;

B C/C++ poab Momyneii ompesiesieHnst UIPAIOT 3arooBoYHble (hailyibl, HO MTPU HE3HAYUTEIHLHOM W3MEHEHUH
OJIHOT'O 3aroJIoBOYHOrO (daitia Tpedyercs neperpaHcanpoBaTh Bce (aiyibl, KOTOPbIE UCHIOJb3YIOT JAHHBIH 3aroJio-
BOYHBIH hait.

IIpu stom B Delphi urparor posib TOIBKO cepbe3nble m3MeHeHusi B uarepdeiicaoit gacts moayms.To ects ecimm
U3MEHUTH MOJYJIb TO OH Dy/eT IIepeTPAHCANPOBAH, & OCTAJIbHBIE TOJILKO B TOM CJiydae ecyu Obu1 u3menen unrepdeiic
MOJTYJIS.

Bepuemcst k peagusanuu AT/ ¢ TOMOIIBIO CKPBITOrO THMA. JLOMyCTUM KOMITHISTOP BCTPEYAET
import service
¥ TOArPYy2KaeT TabJIMIy UMEH, ¥ TYT BBISCHSETCH 9TO eCThb
TYPE HANDLER;

OCJIe YET0 KOMIHUJISTOD BUIUT

VAR H:HANDLER;

Jpyroit macdopmariuu y HEro HET, TO €CTh OH HE MOYKET MMPOU3BECTHU pPacipeaesenns namMaTu. [losromy ObLI0 BBE1eHO
OrpaHUYEHNE, YTO ITO MOXKET ObITh JIMDO Iesblil TUl, JubdO yKa3aTeab, TO €CTbh MMEET MECTO WCKJIIOYUTEIHHO
pedepennuanbHasg CTPYKTYypa.

Cosnmarenu si3bika A ma monumasu 3ty mpobdsemy. B Ame abcTpakTHBIM TUTT JAHHBIX - JEHCTBUTEIHHO a0CTPaKT-
wbiii Tumn. CyIecTByeT 2 KOHIENIUHT - TPUBATHBIE TUII JAHHBIX W OIPAHUYEHHBIE TPUBATHBIA TUT JAHHBIX.

OCHOBHOIT HEIOCTATOK C TOYKHU 3PEHUS WHKAICYJISAIUN - TPEOOBAHUE yIOTPEOIATh UCKIIOIUTETHHO pedepeH -
AJIBbHYIO MOJE/b JTAHHBIX.

Paccmorpum npumep Ha sa3bike Ajia

public Stacks is
type Stack is private;
-- oIepaluu Haj, CTEKOM
procedure push (S:inout stack, X:integer);
procedure pop (S:inout stack, X:out integer);
private:
type stack is record
top:integer := 0;
body: array (0..N) of integer;
end record;
end Stacks

B d3bike A na moGounbiit adderT or dyHKImit 3amperien, To ectb Heb3sa odopmuth POP kak dyukmuo. Eciu
XOTs ObI OJMH W3 THUIIOB JAHHBIX O0bsIBIIEH KAK IIPUBATHBIN, TO B CHEMU(DUKAIIY TAKETA MOSIBJISIETCS TOMOJTHUTE b=
Hasl IPUBATHAS YACTh, D€ JI0JKHA ObITh PACIHUCAHA CTPYKTYDPA THIIA.

Teneps BO3MOXKHO HCIOIB30BATH METOILI MPUBATHOTO THIIA, HO JOCTYII K €10 3aKPBITHIM CTPYKTYPaM 3aIpPeieH.
Push (S,1);

Pop (5,X);
S.top := 1; Omubka

type PLINK is access;
type link is record
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next: PLINK;
X: integer;
end record;
type PLINK is access link;

B npuBaTHON YaCcTU OMUCHIBAIOTCS BCE CTPYKTYPBI, HYXKHbBIE JTAHHOMY OOBEKTHI. Fe MOJHOCTHIO BUIUT KOMIIH-
JISTOp, HO OHA He JOCTYMHA TPOrpaMMucTy. To ecTh, 4T00bI 3aMEHUTD PEATU3AINIO CTEKa, C MACCHBA HA CIIMCOK, TO
crenyer 100aBUTh B TEKCT
type Stack is access PLINK;

Teneps HEOOXOIMMO TEPETPAHCINPOBATH BCE MOJYJIN, KOTOPBIE UCIOJIB3YIOT STOT TUI JAHHBIX. TaKON THM JaH-
HBIX HE SBJISETCS MOJHOCTHIO abcTpakTHbIM. o cpaBuenuio ¢ Moayna - 2 K JAaHHOMY THUITY TIPUMEHUMBI OMEPAIIAN
[IPUCBANBAHUA U CDABHEHUA.

Kak Buzno, B ciiyyae 11epBoii peanu3anuu CTeka CTaHJapTHOE [IPUCBAMBAHUE U CDABHEHUE HA PABEHCTBO (110BEPX-
HOCTHbIE ollepaiuu) paboTaloT KOPPEKTHO, KOIJA KAK B BLTOPOM CJydae 9TU OLEPALUU MOI'y ObITbh HEKOPPEKTHbLIMU.

st pertenus 310 MPoOIeMbl OBLIN BBEIEHBI OrPDAHWYEHHDBIE IPUBATHBIE THUIIHI JAHHBIX.

type T is limited private

Tenepb K STOMy TUIY OPUMEHUMBI TOJILKO T€ Ollepannu, KOTOPHhIE OIMNCAaHbl B CaAaMOM ITaKETe.
O6epon

Record

top:Integer;

body:ARRAY N OF INTEGER;
END;

TYPE Stack=
RECORD
END;

Peanuzanusa 8 Obepore He ycTymaer B TOUKH 3peHusi CKOpocTu peaim3anuu Mogyra - 2, HO yaydiinaer rubKOCTb
sa3bika. Ho Bupt orouien or npunnuna POPU, 1o ecrs coBmernennt onpeesenus u peanusanus. [Ipuaunoit sroro
CTaJIa, YBEPEHHOCTh BUPTA, B TOM, 9TO mporpammupoBanus #Ha O0epomHe Bcerga OymeT MPOMCXOAUTH B HEKOTOPOW
cpeie TPOrPaMMUPOBAHMUS.

To ecTb TPUHIUTT pa3IeIeHUsT OMPEIETEHNs] U PEATU3AINN ObLIT MEPETIOKEH HA JOKYMEHTUPYIONINEe CHCTeMbl. B
C# u Java ra ke cxema.

Wrax pazjen npo MHKAICYISIHAIO0 3aKOHYEH.

T'nasa 6
Kanacc. Ompenesnenne HOBOTO THIA, JAHHBIX C TTOMOIIBIO KJIACCOB.

Knacc - 370 Bcerma HOBBIHM T ganHbX. Kitace MoKeT ObITH peaJin30BaH B CTAHAAPTHON OHOIMOTEKE MJIN BCTPOEH
B kommmyiaTop. Hampumep B .NET kmaccet Object u String BCTpOeHBI B KOMIHUIATOD.

Mogaynb siBiisiercs 0ojiee yHUBEPCAJBHBIM MOHATHEM 4YeM Kjacc. Hampumep B C++ BCe 9TO NMpPUHAITIEHKUT
KJaccy, comepxkurcs B this. B C# M0XKHO BBOAUTH OmepaTopbl Mpeodpa30BaHust [IJisi COOTBETCTBYIOIIEro Kiacca. B
C++ 910 pemasioch ¢ TOMOIIBIO ONEPAIud IPeodPaA30BaHusl, KOTOPAas ABJsIach 4ieHoMm kiacca T1 u npuBommia
K kiaccy T2.

B C# 310 peanmu3oBaHo ¢ OMOINBIO cTarndeckux MyHKIuil wienos aubo T1 audo T2.

B C# u Java orcyrcTByroT riobajbube ¢GyHKIun. X 3aMEHSIOT CTaTHIeCKUX (DYHKITUN 3aKPBITHIX KJIACCOB.
Ero menp3s HacmenoBarh U OOBEKT TAKOrO KJIACCA HETb3s MOPOAUTH. 1O €CTh 3TO ABIAETCS HE KJIACCOM, & CKOpee
mogynem. B C# ecTb NMOHATHE CTATHYECKOTO KJIACCA - TOJHBIM AHAJIOT MOIy/s. Takum ob6paszoMm, MOIyab Gosee
YHUBEPCAJIEH, HO MeHee YI00€eH.

[TynkT 1. Yensl Kiacca.
class name: naciaenosamme{
CIIMCOK YJIEHOB

b

Taxkoit cuarakcuc npucyrcrsyer B Java, C#, C++. B C#, Java, Delphi eciiv ponurenn He ykasaH, TO POIUTE-
sem cumraercs kiacc Object.

B Delphi:
type name = class (HacsienoBanue)
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CIIMCOK YJICHOB-TAHHUX
end;

C++ u Delphi mogaepxusator npuamun POPU. B C++ Mbr MOXKeT OmmchiBaTh TEJI0 (PYHKIUNA BHYTPH TEJIa,
KJIacca, 9TO MO3BOJSET KOMIMIATOPY caeraTh (GYHKIHUO BecTpamBaeMoii. B Delphi zampermero ommchiBaTh Teso
GYHKIINN B OMUCAHWHA W WHTepQeiica Kracca.

class X{

int i;

void f(int);
1

void X::f(int){..}

Delphi:

type T = class
procedure P;

end;

procedure T.P;

begin

end;

IIyakr 1. Ynens! K1accos.
-4JIeHbI-TAHHbIE
-TeHBI-DYHKITAN
~UJIeHBI-THUTTBI

Bce unens kitacca MOXKHO Pa3aeInTh Ha CTATHYIECKHE U HE CTAaTHYICCKHUEC.

He crarudeckue 4jeHbl - JaHHbIE — 000DIIEHKE MOHATHE YieHa 3amucy. OOpalleHne K HUM HaeT <HuMs 00beK-
Ta>.<umg wiena>. B C++ Tak ke ecrb onepanuysi ->.

Crarndeckue YjIeHbI - TaHHBIE C TOYKW 3PEHUS DPACIPENE/EeHUs MaMsITh - riaodaibabie nepemenabie. B C4+
Hocryn x aum mo umenu kiaacca C:i. B C# u Java, C.i. B C++4 M0XXHO 00paIarbCsd K CTATHYECKUM UJIEHAM ¥
qepe3 00bEeKT KITacca.

54



Jlekmus 22
18.11.2008

Jlsg cTaTuYecKuX 9Y/IEHOB KJIACCA MMsl KJIACCA BBICTYNMAaerT Kak uMsi Momysa. Obpalienne K 9aeHy MpOCTPaH-
CTBa UMEH 4Yepex MMd HPOCTPAHCTBA UMEH M K CTATUYECKOMY 4eHy KJlacca 4depe3 UM KJlacCa CUHTAKCUYeCKH
9KBUBAJICHTHBI.

Paccmorpum pacnipenenenne mamMmaTu. g HECTATHIECKUX YJIEHOB TOMATH OTBOJUTCA TaM XKe, T/Ie U U TaMATh
ais obbekTa kKjacca. Co craTmyecKmMHU djieHaMU COBCeM jpyras curyarus. B C# u Java mamMsars OTBOAUTCS
cucremoit B cermenre janabix. B C4+ caM mporpaMMucCT JOMKEH yKa3aTh B KaKoi (aiine Oymer pazMmerieH dieH
JAHHBIX.

/*X.h*/
class X{
static int a;

};

/*X.cpp*/
int X::a;

B *.h siyuiie He BKiIOYATH, TAK KAK BO3MOXKHO [IEPEOIPE/ICJICHUE UMEHH.

IToroBopmM 0 cTaTMYIECKUX U HEe — CTaTHUecKne 4jeHsl - ¢pyaknnn. He — crarndeckas hyHkmms - ocobas HyHK-
IIns, KOTOpas OTJINIAETCS CIeAYIOMUMA BeIaMu:
1. Kuacc - obnacrb meiicTBus.(To ecTh (byHKINK YIeHBI TPAHCIUPYIOTCS B KOHTEKCTE CBOErO KJIACCa)
2. HesiBubiii nmapamerp (agpec obbekra). B C++ - 370 this (ykazarens).B C# u Java - this (ccoinka). B D u
Smalltalk - self.

To ecrb

class X{
int i;
void £(){
this -> i = 0;
i=2;

V kaxmoit HyHKIMN ecTh HECKOJILKO obsacteil meiictBusi. To ecTh Te0 (DYHKIMHU SBJISETCS BJIOYKEHHBIM TIO
OTHOIIEHUIO K TeJly Kjacca. Hajemosanue Tak ke JaeT BIOXKEHHOCTDb (MMOTOMKY BJIOYKEHHBI B TIPEJIKOB).

Ornenbro paccmorpum dbopmasibhbie apamerpbl. B Delphi napamerpbr umeror obiacth feiicrBus kiaacca (To
€CTb X UMEHA He MOr'yT COBIaJAATh ¢ uMenamu kiacca). B C/C++ onu npunamyiexar reiny dbyHKIMU.

st jocryna K 3aKpbIThIM [IOJISM KJIACCa CJIeIyeT HCIOJIb30BaTh yKas3areib this->. Bapuanr paspenienust KoH-
GUIMKTa UMEH - HAKJIA/IblBATh OIPAHUYEHUs] HA MMEHA.

B craruueckux dbyHKINS - IIEHAX HEJIB35 00PAIIATHCS K HECTATHIECKAM UIeHaM Kjiacca depes this. Obparmenne
BO3MOXKHO TOJIBKO Yepe3 sIBHOE YKa3aHWe WMEHU O0bEKTa.

Bce dpyHKIMM-4I€HB UMEIOT MAaKCHMAJbHBIE IIPaBa JOCTYIA K 4IeHaM KJIacca.

st craTUYecKuX 4JI€HOB JAHHBIX HET HUKAKOW Pa3HUIbI MEXK/y yKa3aTeseM Ha IJ00ajibHbIe JaHHbIE U yKa3a-
TeJIEH HA CTATHYECKHI 4JIeH KJIacca.

int * pi;

int a;

pi = &a;

int X::stat = -1;
pi = &X::stat;

Anamornyno ¢ umenamu pyHKIHA

void (*pf) (void);
pf = X::f;

Eciu peus uzer o ykasaTengx Ha 4ieHBI JaHHBIE, TO Bee He Tak. int X::* p; - ykazarenp Ha 4meH kiacca X.
class X{

int 1i;

int y;

void £();
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void gQ;

s
p = &X::1; Torma 3mech XpaHHTCHA CMelleHWe IIojd 1 B knacce X.
p = &X::y; Torma 3mech XpaHWTCHA CMelleHHe IIoJd y B Kiacce X.

void (X::*)(void) PFX;
PFX & X::f;
PFX = & X::g;

X anx;

anx.*p;
anx.*PFX();

px -> p;

px -> * PFX O;

Bo Bcex si3pIkax IOMycKeaTcs pa3Merniarh KOHCTAHTHBIE U He KOHCTAHTHBIE OObEKTHI.
const int i;

OTOr WieH SBJIAETCH KOHTAHTON M MOXKeT OblThb MHUIMAIM3MPOBAH LPAMO B OLpejeseHun (Tak Kak OObekT
nesioro tuna). Ho Takue wieHbl MOryT ObITh TOJNBKO Static. MHaue mpunuioch Obl XpaHUTh HA KAXKIbIH OOLEKT
KJIACCa MHOTO JIUITHUX JAHHBIX.

B C# ecnm peub ummer 0 KOHCTAHTE, TO CJIOBO CONst TOBOPUT O TOM, YTO BBIPAYKEHWNE MOXKET OBITH BBIYUCJIEHHO
CTATUYECKH U 9TO OOBEKT siByisiercs: craruaeckuM. Tak ke B C# ectb momgudurarop readonly. On crerudunmpyer
TO, YTO MOCJI€ HHUIMATH3ANUNA OOBEKTA OH HE MOXKET HOTEPSATh CBOE 3HAYEHUE, HO OH HE 00si3aH ObITH CTATUIECKUM
¥ MOXKET OBITh WHUIMAIU3UPOBAH JTIOOBIM BBIDAYKEHUEM BO BPEMSI BBITIOJTHEHHS.

Ilepeiimem K TpeTbeMmy BapHAHTY JAHHBIX - THUTAM.

class X{
class Y{
};

b

Hampumep:

STL

vector{
iterator{
};

};

B Java BHyTpeHHWIT KJIacC - HECTATUYIECKUI BJIOYKEeHHBIN Kjaacc. CTaTudecKkuil BIOKEHHBIN KJIACC - OOBIIHBIN
BJIOXKEHHBIN Kjlacc. BHyTpeHHmiT Ki1acc o4deHb ri1yboOKo CBsI3aH ¢ obbeMitonuM Kiaaccom. Hampumep s11060it 00beKT
BJIOYKEHHOT'O KJIACCA MMEET CCHUIKY Ha OOBbEKT 00BEMJIIEIEro KJiacca.

class BankAccount{
int Account;
class Actionf{
int k;
void £(){k,account}
}
}

BankAccount X;
BankAccount.Action a = X.new Action();

BryTpu kmacca BankAccount MoxuO mrcaTh Kopode

class BankAccount{
int Account;

class Action{
int k;
void f(){k,account}
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}
void dept ()
{
Action depth = new Action ();
}
}

B C# toxe ectb monsitue crarudeckoro Kiacca. [pu arom Hecrarmaeckuit kimace C# - 370 aHATIOD CTATHYIECKOTO
Kjacca a3bika Java 11 ob6braaoro BiokeHHOro kKiacca s3bika C++. Ecan ke kmace fBisercs CTaTndecKuM, TO OH
MOYKET COIEPYKATH TOJBKO CTATHYECKUE UJIeHbIE JAHHBIX W CTATHYECKNE (DYHKIIUN.

Hampuwmep knacc math, comepzkaruii onpegeiennss MaTEMATHIECKUX (DYHKIUH ¥ MaTEMATHIECKIUX KOHCTAHT.

Crarnyecknil KjiacCc HeJIb3s HACIEI0BATh.

B a3bike Delphi Her monsTrs BIOKEHHBIX KJIACCOB U CTATHICCKUX (PYHKITHH U IPOIELY].

unit M;
interface
function GLB (a : integer):integer;
type X = char;
var
i: integer;
constructor ();
procedure t;
implementation
end;

Wakamcynamus

Coenyer pasimgaTh ympapleHHE JOCTYIOM W yNpaBjenne BuamMmocThio.B C-++ ecTh Bcero 3 ypoBHsS IOCTyTIa -
public (smobas dynkuus umeer gocryi), protected (ToabKO 0GbEKTHI TOTOMKHU) M private (TojbKO dyHKIMU -
YJIEHBDI).

T operator+(const T&, const T&);
T T::operator+(const T&);
T& T::operator+=(const T&);

T operator+(const T& tl, const T& t2)
{

T temp = t1;

return temp += t2;

}

friend void f();
friend void V::g (T&);
friend class Z;

Hpy:x0a He HACTELYETCs, OHA HE TPAH3UTUBHA U HE MOXKET OBITH IOJIy9IeHA.
B Java ecth werBeprasi Kareropusi obmacreit moctymna - maker. To ecth (GyHKINN U3 KJIACCOB, HAXOISIIUXCS B
T™o0 ke nakere. B C# Bmecro makera - assembly.
CooTBeTCTBEHHO €CTh U 4 MEeTO/Ia [TOCTYIIA.
public ++++
protected ++-+-
internal +4+4-
private +—
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B C++ crpykrypbl o ymomdaHuio uMeiorT npasa goctyna public. B C++ Bce orwams cTpyKTyp OT KJIacCOB
3aKJII0YAIOTCS TOJBKO B MPaBax JOCTYIA 1Mo ymoadanuio. Kirace ke mo yMO9aHuio mMeeT mpasa JI0CTyTa private.

ITpaBusa C+-+ Gbuiu He yuoOHBI JJist paboThl ¢ OHATHEM MOy (Habopa pecypcoB). f3bIKU B KOTOPBIX €CTh
nonsrus moayis (Delphi, Java, C#) umetor ocobbie cuenudurayuu 10cTyna s 00beKTOB U3 TOIO 2Ke MOJYJI.

B Java ects mousitie makera (He myTtarh ¢ makerom Ana). Package - ennHuIa ypaBieHnsi KOHTEKCTOM U €THHATIA
JUCTPUOYITUN.

B C# namespace - equHuIa yrnpasieHus KOHTEKCTOM, COOPKa - €IMHUIIA, yIIpaBienue auctpudytwmeii. Ilpu sTom
cOOpKa - 3TO HE TOHATHE YPOBHS sA3bIKa. TO eCTh HET KJIF0UEBOro Ca0Ba assembly, HO KOrga IPOUCXOIUT cOOpKa, TO
OHA MTOMEITAETCS UMEHHO B assembly.

B Java nosiBiisiercs nakerubiit jocryu (MoaudukaTropa Hetr, sBiIsercs J0CTyloM 10 ymoadanuio). B C# nounsrue
internal (mocTym mis BCeX KACCOB U3 TOM 3Ke COOPKH).

ITo ymonuanuio B C# - private.

CBO¥ IOTOMOK Ipom3BOLHHN Mup (Tyxoii)

public + + + +
protected + + +x -
internal + +%k + -
private + - - -

*B Java protected sBnsierca m makernsie goctyn. B C# ecam protected, TO JOCTYT TOIBKO M3 MPOM3BOIHBIX. B
C# ectb mBoitHOit MommdukaTop, To ecth protected internal - moCTYm u [1jisi TOTOMKOB U [Ijisi OOBEKTOB TOU K€
COOpKH.

**B Java eciu kiiacc onucan B ToM ke nakere (1oitl ke cbopke C#), TO OH UMeeT I0CTYI, UHAYE - HET.

Kak BummHOo, mpaBuia yCI0KHUIUCH, HO MOHATHUS APYyTa OO/bIe HEe TPEeOyeTcs.

B Delphi ecrb 3 kutouesbix ciosa (paboraror Kak uepeksodarenu) - public, private, protected. B cuyuae
OTMCAHUS KJIACCA MCMOIB3YeTCsT O0bSIBIEHUS TIO YMOTIAHWIO.

JlocTym o yMOJT9aHUIO COBIAIAET C makeTHbiM moctynom C# u Java.

type MyClass = class
06BABIEHNS IO YMOIYAHUIO

Tak Kak HET KJIYEBOrO CJIOBA - TO JOJXKHBI pa3Mernarbcs B Hadame. llakerwbiit gocrym - public mis cBoero
MOy/isI, private ams apyrux. Ecth Tak ke KaodeBoe cioBo published - amasior private, HO BUIHBI B BU3yaJIbHOM
PEJAKTOPE PECYPCOB.

AGcTpakTHBIN TUTT JAHHBIX - THIT JAHHBIX, C KOTOPHIM MOXKHO paboTaTh TOJHLKO Yepe3 ONpeaesIeHHbIH nHTepdeiic.
C TouKH; 3peHus KIacca, aDCTPAKTHBIM THI TaHHBIX - KJIACC, Y KOTOPOTO HET MyOJMYHBIX YIEHOB JAHHBIX.

Ectb nmousTue pedakTopuHra - m3MEeHEHHE KOa MPOrpaMMbl 6€3 m3MeHeHns ero padoTel. 3a1a49a pedakToOpuHTa
- yJIydilleHre Kad9ecTBa KOZa.

Y06 caemaTh KJ1acc MO HACTOSAIIEMY abCTPAKTHBIM, TpeOyeTcs M03abOTHTHCS O CMBIC/IE OMEPAIlni WHHUITHAIU-
3allu, KONUPOBAHKS, [IPUCBANBAHUS.

OyunamentaiababiM nousgTHEeM OOIl gBasercs nmoHsTre abCTPAKTHOIO THUNA JAHHBIX W aOCTPAKTHOTO KJIACCA.
Knacc siByisiercss TUTIOM JTAHHBIX, HO AOCTPAKTHBIM KJIACC HE SBJISETCS a0CTPAKTHBIM THUIIOM JAHHBIX.

PazmnoBuaHOCTHIO aOCTPAKTHOTO THUITA JAHHBIX ABISETCS MOHsTHEe mHTepdeiica. aTrepdeiic - mpocTo mepednc-
JIEHHE OIEepAIuii, KOTOPbIE MOXKHO BBITIOTHATS.

Paccmorpum cemanTuky protected."HaupHasi ceMaHTHKA €Cjid 4JIeH IIOMe4YeH Kak protected, To K HEMY BO3MO-
JKEH JIOCTYT U3 JII0OBIX (DYHKITHI 9IEHOB.

class X{
private:

int 1i;

void £ {i = 0;}
s
class Y:public X{

public:

void £(){i = 0;}//0Oumbra

void g(X& x) {x.i = 0}//0Oummbra
s
//
class X{
protected:
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int 1i;
void £() {i = 0;}

3
class Y:public X{
public:
void £(){i = 0;}//Correct
void g(X& x) {x.i = 0}//ERROR
3

Wrak, ecan umen oObsBieH kKak protected B base, To byHKINY - YeHe TPOU3BOIHOTO KJIACCA BO3MOMXKEH JOCTYII
Jepes3 CCHIIKY Ha, 3TOT YK€ KJIACC,WJIM TTPOU3BOIHBIN OT HEro.

class Z:private X{

s

Yy;

Z z;

y.f (z);//f0ocTyn oTKpHT.

Kaxprit kitacc, npu OObsABIEHAN IIPAB JI0CTYyIIa, 0O0bsBIsgeT KOHTPAKT. Private - Bce 9T0O Kjtacc ocraBisger 3a
coboit.Public - Bce orkpriBaer. Protected - mpon3BOgHBIM WjIeHAM MOYKHO MEHSTH KOHTPAKT.

JloTIOTHUTETHHBIN CBONCTBA KJTACCOB.
Crenuanbubiii GhyHKINN.

Criernasibabie QYHKIN - 0 HUX KOMITHJISITOP 3HAET 9TO - TO JIOTIOJTHUTEIHHOE 1 CITOCOOEH CaM BCTABJISATDH BHI3OBBI
TakuX (PYHKIUN HESBHO.
ITyukr 3. Co3nanue n yHHYTOXKEHHE OOBEKTOB (KJIACCOB).

IIpu co3manmm o6bEKTa BCEra BBI3BIBAETCS 0cODasi (PYHKINS - KOHCTPYKTOP. KOHCTPYKTOp MOXKET OBITH IIy-
CTBIM, TOIJIA €r0 BBI30B MOXKET ObITH OIYIIEH KOMIIHJISITOPOM.

B Delphi, Java, C# — uckmounrenpHo pedepeHunaibaas Moaeab 00bekTa. B C4+ 00beKThI JeIITCs MO KITacCy
MaMATH Ha 3 THUIA - CTaTHYeCKHe, KBA3UCTATUYIECKNE U JHHAMUIECKUEe

C++
class X{

X O
1

C#, Java
class X{

X O{}
}

B Delphi Bce HeCKOBKO nHAYE, TaM KOHCTPYKTOP - IIPOIIEAypa ¢ MPOU3BOJIHHBIM HMEHEM, IOMeYeHHas Kak constructor.

type X = class
constructor Load;

B Delphi koncTpyKTOpBI HacI€AyIOTCs, KazK/Iblii OObEKT UMeer B KadecTBe npejka oobekT Kiaacca Object, ko-
TOPBIIT IMeeT KOHCTPYKTOp create.
X a; BBI30B KOHCTPYKTOPA 110 YMOTIAHUIO.
X a();upororun dbyHKIMU.
BosmoxuO n Tak
X px = new X;

B C++ ob6bexT MoxkeT OBITH 00bSIBIIEH KaK MOI-00beKT. i cTaTndecKuX 00beKTOB - TapaMeTPhl MepeIatoTCs
B B BBI30BE€ KOHCTPYKTOPA, JJIs INHAMUYECKHX - Y€PE3 OMepaTop New.
X px = new X;

B C+# u Java eauHCTBEHHbINH MeTOJ, CO3JaHie O0bEKTa - New
px = new X;

Bormpoc - wannmaaun3anust moa-00bekToB 00bekTa. B C++ OHN WHHUIIMAIM3UPYIOTCS B KOHCTPYKTOPE, TPUYEM
€CJI SBHO He YKA3aHHBI KOHCTPYKTOPHI MOI-00bEKTOB, TO BHI3BIBAETCS KOHCTPYKTOP MO YMOJIaHUIO.

class Y;
class X{

Yy
};

99



Takum obpazom, HeOOXOAIMO 0O6ECIIEINTD BbI30B KOHCTPYKTOPA 0a30BOI0 KJIacCa M KOHCTPYKTOPOB I01-00bEKTOB.
D10 HEJIAeTC B KOHCTPYKTOPE 6A30BOI0 KJracca.

class VY;

class X:public Base{
Yy
X O{}

s

IIpu BBI3OBE KOHCTPYKTOpA Kjacca X Oyaer Mpou3BeeH BbI30B KOHCTPYKTOpa Kiracca Base m Y.
Pacemorpum sizbik CH#

class X: Base{
Y a;
X O{}

};

B C++ cmauasia BBI3BIBAETCS KOHCTPYKTOP 0A30BOr0 KJIACCA, TIOTOM KOHCTPYKTOPBI MOA-OOBEKTOB, W TOJIHKO
HOTOM T€JI0 KOHCTPYKTOpa. B C# KOHCTPYKTOPBI 10-00bEKTOB HE BbI3bIBAIOTCA (110 yMoruaanuto Oyaer nil). Ho mis
TUIOB 3HaYeHUil OyJeT BbI3BaH KOHCTPYKTOD [0 yMOJIYaHWIO (KOTODbIH /Ui CTPYKTYD HEJIb3sl IE€PEOPeIesuTh).
st Base Oymer BbI3BaH KOHCTPYKTOP IO YMOJTIAHHUIO.

U B Java u B C# ecrb MeXaHU3M WHUIUAIU3ATOPOB, TO €CTb BO3MOXKHO HAIIUCATD.

class X: Base{
Y a = new Y();
X O{}

1

B C++ B cuyuae Hexxesianus (HEBO3MOXKHOCTH) BbI30Ba KOHCTPYKTOPA [0 YMOIYAHUIO TPeOyeTCsi UCII0JIb30BAThH
CIIMCOK MHULUAIUBALUHA.

<KOHCTPYKTOpP>: :=
ums_xnacca ([aprymentn]) [:cnucor wmuHunmammsaunuu] {<temo>}

X ():Y(0), Base (1){}

Crucok MHUMUATU3ANUN OTPAbATHIBAET PAHbBIIE TEIa KOHCTPYKTOpa. IIpudeM, eciid B CIIECKE HET KOHCTPYKTO-
POB HEKOTOPBIX IOA-00bEKTOB, TO OY/IyT BbI3BAHBI KOHCTPYKTOPbI [0 yMOJIYAHUIO.

B C# u Java BBI30B KOHCTPYKTOpA MO YMOJYAHMIO OBLT CBEJEH /10 BHI30BA KOHCTPYKTOPA TOJIHLKO 6A30BOTO
KJIacca.

C#
X():this (0), base (-1)

Base (-1) - BbI30B KOHCTPYKTOpa 6a30BOro Kjacca (OTIMIHOIO OT KOHCTpyKTOpa 110 ymosrdanuto). This (0) - s
MoI-00'beKTa.

B Java:

class X extends Base{

X0OA4
super (0)// BH30OB KOHCTpyKTOpa 6a30BOIrO
this (-1)

3

OTO MOIKHBI OBITH 00sI3aTEIFHO TEPBBIMHU OITEPATOPAMHU KOHCTPYKTODPA.

Bce KOHCTPYKTOPBI BBI3BIBAIOTCS HAYWHAS ¢ caMoro 0azoBoro. B C++ cHadaia BI3BIBAETCS KOHCTPYKTOD Ga-
30BOI'0O KJIACC, MOTOM KOHCTPYKTOPBI TOJ/I-KJIACCOB M TOJBKO MOTOM TEJIO KOHCTPYKTOP OCHOBHOIO OOBEKTA.

Takum 06pa30M, HeJib3si BbI3bIBATD BUPTYAJIbHbIE METO/bl B KOHCTPYKTOpe B C++, HO 9T0 BO3MOXKHO B Java u

C#

C#

class X:Base {
Z z =new Y(O);
XO;
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Z ->Y -> Base -> X

C++

class Base {
Yy;
Base ();

};

class X:Base {

Z z;

XO;

}

Y -> Base -> Z -> X

B C++ [ONOIHATEIBHO TOSABISIOTCS KOHCTPYKTOPHI KOITHPOBAHMUS.
X (const X&) {...}
Kaxoit criucok uHunmamnsanuu Oyier creHepupoBal. By/ier BbI3BaH KOHCTPYKTOP YMOJTYAHUSA. DTO HAPATOKCATb-
HO, TAK KaK KOHCTPYKTOD KOIMPOBAHMS 110 yMOJIYAHUIO HPOU3BOJAUT IIOUIEHHOE KOIUPOBAHUE 1O/I-1JIEHOB.

X (const X&):base (x) {...} — SBHBIH BBI30B.
B C# u Java mer koHcrpykTopa KonupoBanus (160 pedepeHnmanbHas MOJENb JAHHBIX). Tak je B HUX HET

KOHCTPYKTOpa Mpeobdpa30BaHusi, TaK KaK B Java 3alpelienbl HesBHbIe npeobpa3oBanus, a B C# OHM ONUCHIBAIOTCS
C TIOMOIIIBI0 CTATHYECKUX METOMIOB.
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Paccmorpum sa3pik Delphi - Tam mHaunbosee mpocrasi curyarusi. Tam HACIELYIOTCS KOHCTPYKTOPHI U JT€CTPYKTOPHI.
BoJtee Toro, onn BCerma BBI3BIBAIOTCH SBHO, TO €CTh TaM HET OCOOBIX (hOPM KOHCTPYKTOPOB.

type X = class
constructor load;
destructor Destroy;
end;

Ecam KOHCTPYKTOPOB M/IM TECTPYKTOPOB HET, TO OHW He CO3JAI0TCd. Tak KaK KOHCTPYKTOPBI HACIETYIOTCS, TO
BCe O0BEKTHI UMEIOT KOHCTPYKTOpP create u gectpykTop destroy. Korma BbI3bIBAETCsI KOHCTPYKTOP, MBI YBEDEHbI
4TO TabJIUIIA BUPTYAJIbHBIX METOJ0B uMeeT KOppekTHbiil Buj (B C++ 910 He Tak).

Wrak KOHCTPYKTOPBI U AECTPYKTOPBI HACIEIYIOTCS HO HE reHepupPyoTcs. HUKaKuX KOHCTPYKTOPOB YMOTYAHUST
HETY ¥ IS BbI30BA KOHCTPYKTOPa 06a30BOro KJacca Tpedyercs: BbI3bIBATH €ro ABHO. Jljig 3TOro ciiykut crenuaib-
HOE KJIIOYEBOE CJI0BO
inherited - Delphi
super - java

base - C#

B Delphi gns BbI130Ba KOHCTPYKTOpa 0A30BOrO KJlacca TPEOYETCs TMEPBBIM OMEPATOPOM B OOBEKTE HANUCATH
inherited Create. IIpu 3TOM 3T0 H0JI7KEH OBITH UMEHHO TTEPBBIM OMEPATOPOM B KOHCTPYKTOPE, TAK KaK KOHCTPYKTOP
create 3abuBaer 00beKkT HyasaMmu. [Lad moryueHus: pa3mepa 00beKTa, create MCIOIb3YeT BUPTYAJBHYIO (DYHKITHUIO
MOy IeHnsT pa3mepa obobekTa.

BazkHO 4TO nMsi 00bEKTa HE UCIOJIb3YeTCs, TO eCTh IIPU CMEeHe HMEHU He TpebyeTcs IepelrchiBaTh HAaCaeLyeMblil
KJI1acc.

B Delphi #er aBTOMaTuueckoii cOOpku Mycopa B OOIIEM BUE, HO MpU PabOTe Yepe3 CTAHIAPTHBIE HHTEePdEHCh
OHA MOXKET OBITh. DTO MPUBOIUT K TOMY, 94TO mporpaMmbl Ha Delphi IlpoBonupyior 60JbIIoe 9ucly yTeYeK TaMsITH.
var a: X;

a := X.create;
a := X.Create (1);

a.Free; - He mecTpyKTOp, HO YHUYHOXKEHNE 00bEKTA, KOTOPDI MOYKET BBI3BIBATH JECTPYKTOP.

JlecTpyKTOp HE TpEOyeTCs sIBHO BBI3BIBATH SIBHO, TaK KakK dyHKIMs Free He TOJBKO BBI3BIBAET JECTPYKTOD, HO
¥ BBI3BIBAET MEHE/PKED MaMsTh JJist O9ncTKr. Tak Kak (DYHKIUs He MOXKeT MeHsTh 3Hadenwue self, To Bbi3os Free
HE MOYXKET MHUIIMAJIU3UPOBATH a = nhil.

Crarnueckue OObEKThI

B C++ Bce crarmyeckne 0ObEKTBI CO34AI0TCA 10 BbI30Ba (PYHKIMM IMain. 9TO €IMHCTBEHHOE YTO M3BECTHO IIPO
HEro.

X a(0);

X b(1);

Bce gro m3BecTHO, 3TO TO 9TO a W b OyayT cO3MaHBI [0 BHI30BA Main M ymajeHbl IMocjae BhIxoma u3 Hee. Ho
[IOP#AJIOK UX BbI30Ba He oupeieser. B obmewm ciydae C++ He gaer ciiocoboB ylpas/ieHus [IPOLECCOB MHUIUMATU3ALIAN
CTATUYECKUX JAHHBIX, U TpeOyeTcs n300peTarh AypPrue CroCoObI.

B C+# u Java Bce meckopko uHade. B Java nyis o0bekTa MOTYyT CTOSATH WHUIIMAIN3ATOPHI.

class X{
static Ya =new Y (;

//Java
class X{
static int [Ja;
static {
a = new int [N];
for (int i = 0; i < N; i ++) al[i] = i;
}
}
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B C+# ectb BO3MOXKHOCTBH MPOCTOM CTATUYECKON WHUIMATM3AMNNN, & TAK YK€ €CTh CTATHYECKUIl KOHCTPYKTOP -
[IOJIHBIHA aHaJIOr crarudeckoro 06s0ka B Java. IIpu 31oMm 310 n0skeH ObITh KOHCTPYKTOPOM II0 yMOJI9AHUIO.

B Delphi crarndecknit o6bekToB BoobIe HeT. Ho B interface MOXXHO omucarh He TOJIBKO METOIHI.

Tak xe y KaxKI0ro MOIyJsi MPUCYTCTBYET WHUINAJIUIANNOHHAS 1 (DUHATUBUPYIOIIIIAsS 9aCTh, KOTOPHIE BBITIO-
JISTHIOTCSI COOTBECTBEHHO TIPY BXOJE W BBIXOJS M3 MOLYJIS.

B C++ me cbopku mycopa, B ero peanusainuu B cucreme .NET ona mpucyTcTByeT, HO B CTAHJIAPTE €ro HeT.
Bb130B KOHCTPYTKpa 00513aT€/IbHO IPUBIA3bIBACTC K MHUIMAJIU3AINN W BbI30B JAECTPYKTOPA - K Y/IAJIEHUIO.

Bazkuas uepra C++ - cBepTKa CTEKA, YTO TAPAHTUPYET BBI3OB JIECTPYKTOPOB JJIsT JIOKAJIHHBIX O0bEKTOB.
RAII - TIpuobperenue pecypca is initialisation

Ecnu kimace 3axBaThIBAET PECYPCHI - TO KOHCTPYKTOP - 3TO 3aXBaT, JeCTPYKTOP - ocBoboxk aenue. B C++ enun-
CTBEHHAs] BO3MOXKHOCTDH YTEYKHU MAMATH - PA0OTA C JUHAMUYIECKON TaMSTH.

B C+# u Java ectsh cOopka Mycopa, HO [JIsT Hee HeT YHUBEDCAIHHOTO 3(P(MEKTUBHOTO ajaroputMa. IlepBorit Bapu-
AQHT AJITOPUTMA - CYETUNK CChLIOK. Takas METOMMKA, OYEHb MPOCTA, HO OHA HEKOPPEKTHO PA0OTAET HA KOJbIEBBHIX
CChLITKAX.

Hpyras meromuka - Mark And Sweep. Ero megocTarok - BO3MOMXKHA BHE3AMHOE HEYIIPABISIEMOE 3aMeJJTIeHUe
uporpaMMbl (B 11060 MOMEHT MOXKET BKJIIOUUTHCH COOPKA Mycopa).

B C++ npobiema npu pabore ¢ namsrbio - (pparmenrupoBanue namsaru. M&S nozBosisier nuzbexarb pparmen-
TaIllMKl, HO OH MeHsIeT aJpec oobekTa.Ho 3T1o He enmmucTapennas mpobiaeMa storo aaroputma. B C# u Java BbI30B
JIeCTPYKTOpa BOOOIIE HE TAPAHTUPOBAH, TAK KAK OH BBI3BIBAETCSH TOJBKO MIPU YHUUTOKEHNN 00HEKTA, TO €CTh KOT/Ia
HE XBATAET JIUHAMUYECKON TAMSITH.

Cb6opka Mycopa He TIO3BOJISIET sIBHO KOHTPOJIUPOBATH OYUCTKY pecypcoB. B kiacce object ecrs protected meros,
protected void finalise ();

Ceiiuac cOOpka Mycopa - TapaJlIeIbHbII TOTOK ¢ HU3KUM MPUOPUTETOM.

if (!'close) closed ();

Taxk mosken BBITIIAAETH MeTon finalise.

B C# Bce emie xyxe. B C# mo3BoJisieTcs MucaTh JECTPYKTOP, MPUIEM CHHTAKCHUC €r0 TOYHO TAKOil Ke KaK U B
C++, Ho paboraer ou He Tak. B necrpykrope Bo3biBaercs meron metos finalise kimacca object. To ects gecTpykTOpst
[0 CYTH SBJISIETCS TeM Ke (PUHATIU3aTOPOM.

B Java meroz ouncrku pecypcos Jin0O0 BBI3BIBAETCs SIBHO, JIuO0 B (DUHAIMABATODE.

c = new X();// 3axBaT pecypca
try {
return;
}
finally {
c.close ();//ouucTra pecypcos

3

IIpu srom finally - 310 He JiOByIIKA.
B C# Beesn Bunenmanbubiii uarepdeiic - IDisposible, koropsrit cocrour u3 eaunoro merona void Dispose (),
KOTOPBIl TOBOPHUT, YTO OOBEKT HE 00s3aTeIbHO (DUHAIUBUPOBATE, 3aMelas cob0il (buHaAIU3AINIO.

using ( Image im = Imaj.FromFile ())
{

/]
}

Teneps nocsie using 6;10ka BbI30ByTCs MeToabl dispose s Bcex 00bekToB u3 using 6aoka (koropwiii (Image im =
Imaj.FromFile ()))
B Java ecrtb aBa Buja ccbuiok. CuiibHas CCbLIKA - OObIYHAsA CCbLIKA, C1a0as CChLIKA:
WeakReference
Object getReference ();

Citabble CCBLIKY - CCBLIKH Ha yKe OCBODOXKIEHHYIO TIAMSTH C TOYKH 3DEHUsS MPOrPAMMUCTA, HO TAMSTD eIle He
ocoboxkaena. getReference st coraboit cepuiku "peanumupyer " 00beKT.

IIpumep - kemr 6poy3epa, MpU MEPEXO/E HA CIe] CTPAHUILy Tpedyercs ocBOOOIuTH Kerl Opoy3epa. CchLikam
Ha HUX [PUCBAUBAIOTCS HYJIW U OHU MEPEXOIAT B pPa3ps CJaObIX CChLIOK. ECjM BepHYThCS Ha3al, TO BMECTO
3ampaliuBansi peCypcoB MOBTOPHO MOXKHO PACCMOTPETh 0Yepe b CIabbIX CChLIOK U MOMPOOOBATH I0CTaTh OObEKTHI.
Ecan obbekT HemocTymeH, To mpocto BepHeTcs null.

Wrak, Mbl [IOJIy4aeM MEXaHH3M KeIIHPOBAHUS PECYPCOB.
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IIyukr 4. JlomosauTENbHBIE TPOOIEMbI, CBI3aHHBIE C TUIIAMH.

- KOMMPOBAaHUE, CPABHEHUE
- HesIBHBIE TTPeOOPA3OBAHMS

IIpobiema kKommpoBanws W CPABHEHUS OOBEKTA - MOTYT OTJIUYATHCS OT CTAHIAPTHBIX OTEPAIWI KOTTMPOBAHWS
WM cpaBHeHWs. Kak CpaBHUBATH W MOXKHO JIM OTPAHHYMTHCS TPOCTHIM MOUYJIEHHBIM KomupoBaumeMm. OTcrooma 2
MOHSATHUS - TJIyDOKOe KOMMPOBAHUE U TIOBEPXHOCTHOE Kommposanue. Deep copy u shallow copy.

Ha Bompoc o Tom, Kak HUMEHHO KOIHMPOBATH MOXKET OTBETHUTH TOJILKO mporpammuct. B C++ crammapraoe -
MMOBEPXHOCTHOE KOMMPOBaHUe. B Ipyrux s3bIKax CTaHIAPTHOE IPUCBAUBAHEE - TIOBEpXHOCTHOE KonupoBanue. B C#
u Java ectb meronst clone (). B oboux s3bikax ecrdb cuenuasbubiii uarepdeiic Icloneable.

C C# B xnacce Object ects meron MemberwiseClone (), peanusyonmii TOBEpXHOCTHOE TIOYIEHHOE KOMUPOBA-
HEe, 9100 m30exKaTh ITOr0 0OHLEKT TOJIKeH peasn3oBbiBaTh naTepdeiic ICloneable, B koTopom moskeH ObITH METO,
clone ().
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Jlekmus 24
25.11.2008

Paccmorpum sa3pik Delphi - Tam mHaunbosee mpocrasi curyarusi. Tam HACIELYIOTCS KOHCTPYKTOPHI U JT€CTPYKTOPHI.
BoJtee Toro, onn BCerma BBI3BIBAIOTCH SBHO, TO €CTh TaM HET OCOOBIX (hOPM KOHCTPYKTOPOB.

type X = class
constructor load;
destructor Destroy;
end;

Ecam KOHCTPYKTOPOB M/IM TECTPYKTOPOB HET, TO OHW He CO3JAI0TCd. Tak KaK KOHCTPYKTOPBI HACIETYIOTCS, TO
BCe O0BEKTHI UMEIOT KOHCTPYKTOpP create u gectpykTop destroy. Korma BbI3bIBAETCsI KOHCTPYKTOP, MBI YBEDEHbI
4TO TabJIUIIA BUPTYAJIbHBIX METOJ0B uMeeT KOppekTHbiil Buj (B C++ 910 He Tak).

Wrak KOHCTPYKTOPBI U AECTPYKTOPBI HACIEIYIOTCS HO HE reHepupPyoTcs. HUKaKuX KOHCTPYKTOPOB YMOTYAHUST
HETY ¥ IS BbI30BA KOHCTPYKTOPa 06a30BOro KJacca Tpedyercs: BbI3bIBATH €ro ABHO. Jljig 3TOro ciiykut crenuaib-
HOE KJIIOYEBOE CJI0BO
inherited - Delphi
super - java

base - C#

B Delphi gns BbI130Ba KOHCTPYKTOpa 0A30BOrO KJlacca TPEOYETCs TMEPBBIM OMEPATOPOM B OOBEKTE HANUCATH
inherited Create. IIpu 3TOM 3T0 H0JI7KEH OBITH UMEHHO TTEPBBIM OMEPATOPOM B KOHCTPYKTOPE, TAK KaK KOHCTPYKTOP
create 3abuBaer 00beKkT HyasaMmu. [Lad moryueHus: pa3mepa 00beKTa, create MCIOIb3YeT BUPTYAJBHYIO (DYHKITHUIO
MOy IeHnsT pa3mepa obobekTa.

BazkHO 4TO nMsi 00bEKTa HE UCIOJIb3YeTCs, TO eCTh IIPU CMEeHe HMEHU He TpebyeTcs IepelrchiBaTh HAaCaeLyeMblil
KJI1acc.

B Delphi #er aBTOMaTuueckoii cOOpku Mycopa B OOIIEM BUE, HO MpU PabOTe Yepe3 CTAHIAPTHBIE HHTEePdEHCh
OHA MOXKET OBITh. DTO MPUBOIUT K TOMY, 94TO mporpaMmbl Ha Delphi IlpoBonupyior 60JbIIoe 9ucly yTeYeK TaMsITH.
var a: X;

a := X.create;
a := X.Create (1);

a.Free; - He mecTpyKTOp, HO YHUYHOXKEHNE 00bEKTA, KOTOPDI MOYKET BBI3BIBATH JECTPYKTOP.

JlecTpyKTOp HE TpEOyeTCs sIBHO BBI3BIBATH SIBHO, TaK KakK dyHKIMs Free He TOJBKO BBI3BIBAET JECTPYKTOD, HO
¥ BBI3BIBAET MEHE/PKED MaMsTh JJist O9ncTKr. Tak Kak (DYHKIUs He MOXKeT MeHsTh 3Hadenwue self, To Bbi3os Free
HE MOYXKET MHUIIMAJIU3UPOBATH a = nhil.

Crarnueckue OObEKThI

B C++ Bce crarmyeckne 0ObEKTBI CO34AI0TCA 10 BbI30Ba (PYHKIMM IMain. 9TO €IMHCTBEHHOE YTO M3BECTHO IIPO
HEro.

X a(0);

X b(1);

Bce gro m3BecTHO, 3TO TO 9TO a W b OyayT cO3MaHBI [0 BHI30BA Main M ymajeHbl IMocjae BhIxoma u3 Hee. Ho
[IOP#AJIOK UX BbI30Ba He oupeieser. B obmewm ciydae C++ He gaer ciiocoboB ylpas/ieHus [IPOLECCOB MHUIUMATU3ALIAN
CTATUYECKUX JAHHBIX, U TpeOyeTcs n300peTarh AypPrue CroCoObI.

B C+# u Java Bce meckopko uHade. B Java nyis o0bekTa MOTYyT CTOSATH WHUIIMAIN3ATOPHI.

class X{
static Ya =new Y (;

//Java
class X{
static int [Ja;
static {
a = new int [N];
for (int i = 0; i < N; i ++) al[i] = i;
}
}
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B C+# ectb BO3MOXKHOCTBH MPOCTOM CTATUYECKON WHUIMATM3AMNNN, & TAK YK€ €CTh CTATHYECKUIl KOHCTPYKTOP -
[IOJIHBIHA aHaJIOr crarudeckoro 06s0ka B Java. IIpu 31oMm 310 n0skeH ObITh KOHCTPYKTOPOM II0 yMOJI9AHUIO.

B Delphi crarndecknit o6bekToB BoobIe HeT. Ho B interface MOXXHO omucarh He TOJIBKO METOIHI.

Tak xe y KaxKI0ro MOIyJsi MPUCYTCTBYET WHUINAJIUIANNOHHAS 1 (DUHATUBUPYIOIIIIAsS 9aCTh, KOTOPHIE BBITIO-
JISTHIOTCSI COOTBECTBEHHO TIPY BXOJE W BBIXOJS M3 MOLYJIS.

B C++ me cbopku mycopa, B ero peanusainuu B cucreme .NET ona mpucyTcTByeT, HO B CTAHJIAPTE €ro HeT.
Bb130B KOHCTPYTKpa 00513aT€/IbHO IPUBIA3bIBACTC K MHUIMAJIU3AINN W BbI30B JAECTPYKTOPA - K Y/IAJIEHUIO.

Bazkuas uepra C++ - cBepTKa CTEKA, YTO TAPAHTUPYET BBI3OB JIECTPYKTOPOB JJIsT JIOKAJIHHBIX O0bEKTOB.
RAII - TIpuobperenue pecypca is initialisation

Ecnu kimace 3axBaThIBAET PECYPCHI - TO KOHCTPYKTOP - 3TO 3aXBaT, JeCTPYKTOP - ocBoboxk aenue. B C++ enun-
CTBEHHAs] BO3MOXKHOCTDH YTEYKHU MAMATH - PA0OTA C JUHAMUYIECKON TaMSTH.

B C+# u Java ectsh cOopka Mycopa, HO [JIsT Hee HeT YHUBEDCAIHHOTO 3(P(MEKTUBHOTO ajaroputMa. IlepBorit Bapu-
AQHT AJITOPUTMA - CYETUNK CChLIOK. Takas METOMMKA, OYEHb MPOCTA, HO OHA HEKOPPEKTHO PA0OTAET HA KOJbIEBBHIX
CChLITKAX.

Hpyras meromuka - Mark And Sweep. Ero megocTarok - BO3MOMXKHA BHE3AMHOE HEYIIPABISIEMOE 3aMeJJTIeHUe
uporpaMMbl (B 11060 MOMEHT MOXKET BKJIIOUUTHCH COOPKA Mycopa).

B C++ npobiema npu pabore ¢ namsrbio - (pparmenrupoBanue namsaru. M&S nozBosisier nuzbexarb pparmen-
TaIllMKl, HO OH MeHsIeT aJpec oobekTa.Ho 3T1o He enmmucTapennas mpobiaeMa storo aaroputma. B C# u Java BbI30B
JIeCTPYKTOpa BOOOIIE HE TAPAHTUPOBAH, TAK KAK OH BBI3BIBAETCSH TOJBKO MIPU YHUUTOKEHNN 00HEKTA, TO €CTh KOT/Ia
HE XBATAET JIUHAMUYECKON TAMSITH.

Cb6opka Mycopa He TIO3BOJISIET sIBHO KOHTPOJIUPOBATH OYUCTKY pecypcoB. B kiacce object ecrs protected meros,
protected void finalise ();

Ceiiuac cOOpka Mycopa - TapaJlIeIbHbII TOTOK ¢ HU3KUM MPUOPUTETOM.

if (!'close) closed ();

Taxk mosken BBITIIAAETH MeTon finalise.

B C# Bce emie xyxe. B C# mo3BoJisieTcs MucaTh JECTPYKTOP, MPUIEM CHHTAKCHUC €r0 TOYHO TAKOil Ke KaK U B
C++, Ho paboraer ou He Tak. B necrpykrope Bo3biBaercs meron metos finalise kimacca object. To ects gecTpykTOpst
[0 CYTH SBJISIETCS TeM Ke (PUHATIU3aTOPOM.

B Java meroz ouncrku pecypcos Jin0O0 BBI3BIBAETCs SIBHO, JIuO0 B (DUHAIMABATODE.

c = new X();// 3axBaT pecypca
try {
return;
}
finally {
c.close ();//ouucTra pecypcos

3

IIpu srom finally - 310 He JiOByIIKA.
B C# Beesn Bunenmanbubiii uarepdeiic - IDisposible, koropsrit cocrour u3 eaunoro merona void Dispose (),
KOTOPBIl TOBOPHUT, YTO OOBEKT HE 00s3aTeIbHO (DUHAIUBUPOBATE, 3aMelas cob0il (buHaAIU3AINIO.

using ( Image im = Imaj.FromFile ())
{

/]
}

Teneps nocsie using 6;10ka BbI30ByTCs MeToabl dispose s Bcex 00bekToB u3 using 6aoka (koropwiii (Image im =
Imaj.FromFile ()))
B Java ecrtb aBa Buja ccbuiok. CuiibHas CCbLIKA - OObIYHAsA CCbLIKA, C1a0as CChLIKA:
WeakReference
Object getReference ();

Citabble CCBLIKY - CCBLIKH Ha yKe OCBODOXKIEHHYIO TIAMSTH C TOYKH 3DEHUsS MPOrPAMMUCTA, HO TAMSTD eIle He
ocoboxkaena. getReference st coraboit cepuiku "peanumupyer " 00beKT.

IIpumep - kemr 6poy3epa, MpU MEPEXO/E HA CIe] CTPAHUILy Tpedyercs ocBOOOIuTH Kerl Opoy3epa. CchLikam
Ha HUX [PUCBAUBAIOTCS HYJIW U OHU MEPEXOIAT B pPa3ps CJaObIX CChLIOK. ECjM BepHYThCS Ha3al, TO BMECTO
3ampaliuBansi peCypcoB MOBTOPHO MOXKHO PACCMOTPETh 0Yepe b CIabbIX CChLIOK U MOMPOOOBATH I0CTaTh OObEKTHI.
Ecan obbekT HemocTymeH, To mpocto BepHeTcs null.

Wrak, Mbl [IOJIy4aeM MEXaHH3M KeIIHPOBAHUS PECYPCOB.
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IIyukr 4. JlomosauTENbHBIE TPOOIEMbI, CBI3aHHBIE C TUIIAMH.

- KOMMPOBAaHUE, CPABHEHUE
- HesIBHBIE TTPeOOPA3OBAHMS

IIpobiema kKommpoBanws W CPABHEHUS OOBEKTA - MOTYT OTJIUYATHCS OT CTAHIAPTHBIX OTEPAIWI KOTTMPOBAHWS
WM cpaBHeHWs. Kak CpaBHUBATH W MOXKHO JIM OTPAHHYMTHCS TPOCTHIM MOUYJIEHHBIM KomupoBaumeMm. OTcrooma 2
MOHSATHUS - TJIyDOKOe KOMMPOBAHUE U TIOBEPXHOCTHOE Kommposanue. Deep copy u shallow copy.

Ha Bompoc o Tom, Kak HUMEHHO KOIHMPOBATH MOXKET OTBETHUTH TOJILKO mporpammuct. B C++ crammapraoe -
MMOBEPXHOCTHOE KOMMPOBaHUe. B Ipyrux s3bIKax CTaHIAPTHOE IPUCBAUBAHEE - TIOBEpXHOCTHOE KonupoBanue. B C#
u Java ectb meronst clone (). B oboux s3bikax ecrdb cuenuasbubiii uarepdeiic Icloneable.

C C# B xnacce Object ects meron MemberwiseClone (), peanusyonmii TOBEpXHOCTHOE TIOYIEHHOE KOMUPOBA-
HEe, 9100 m30exKaTh ITOr0 0OHLEKT TOJIKeH peasn3oBbiBaTh naTepdeiic ICloneable, B koTopom moskeH ObITH METO,
clone ().
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27.11.2008

OcHoBHas mpobjieMa MOBEPXHOCTHOTO KOMUPOBAHUS - BO3MOKHOCTH TOOOYHOTO 3 deKTa mIpu N3MEHEHUN KO
obbekTa. Takoit mpobeMbl B MIPUHITAIIE HET I TeX OObEKTOB, KOTOPBIE SBISAIOTCS KOHCTAHTHBIMH.

Cospemennble 11 mossossoT mporpaMMmucTy pemarb 3ty npobsemy. B C+4 1m0 yMOITYaHHIO HCIOJIB3YeTCS
[MOBEPXHOCTHOE KOIMPOBAHMUSI, HO IIPOIPAMMUCT MOXKET [IEPEOIPE/IEUTh KOHCTPYKTOD Konuposanus. Bee Bonmpocsl
KOMMPOBAHUS PEINTAIOTCS TOJHKO Ha YPOBHE KJIACCA, TAK KAK KOHCTPYKTOD KOMMPOBAHUS W ONMEPATOP MTPUCBANBAHUS
HE HaCJeIyIOTCs.

Hampuwmep mycts ecth kitace X, B KOTOPOM IIEPEOIPEIE/IeHbI OMEPATOD MPUCBANBAHUS M KOHCTPYKTOD KOIMUPO-
BaHUS.

class X{
X& operator= (const X&);
X (const X&);

s

class Y:public X{
int i;
Z z;

};

Teneps B knacce Y BBI3BIBAIOTCS KOHCTPYKTOPBI TI0 YMOJTYAHUIO, €CTH He OyJer sSBHO YKA3AaHHO BbI3BAH KOH-
CTPYKTOPA, I 3TOM Jjisd Kjacca X, TAK KaK TaM HeT KOHCTPYKTOPA M0 yMOJYAHUIO, TO BOZHHUKHET OMIHOKA.

B C# u Java Bce necko/ibko unade. JIrobasi onepaiusi NIPUCBAMBAHUS TaM - IPUCBAMBAaHUE CChbLIKU. [Ipu 3rom
TaM MPUCYTCTBYET Olepalys MOOUTOBOE KOMUPOBAHNE, KOTOpas BCErIa ABJIsAeTcs protected.

B Java npucyrcreyer onepanus clone(), Koropas BO3BpaIllaeT KOIMIO 00beKTa.
protected Object clone ();

B C# ecrb unrepdeiic unrepdeiic Icloneable. To ecrb mjisi Toro, 4rod paspenmrb KJIOHUPOBAHHE 00BHEKTA,
Tpebyercs yHACIeI0BATh 10T uHTEpdeiic u onpenenuts publick Object clone ();

TyT BO3HHKAET HECKOJIHKO MPODOJIEM, HATPUMED €CJIN KOJIIEKITUS SBIS€TCS KJIOHUPYEMOii, TO 100aBJIeHre K Heil
JII000T0 HE KJIOHUPYEMOrO O0bEKTA JIEIAeT €€ He KJIOHUDPYEMON.

Bonee npenmodrurenbHbiM siBisieTcst TOaXo, s3bika Java. OH ocHOBaH Ha noHsTHU wHTEpdehica - Mapkepa.
B Java sto unrepdeiic, y koroporo Boobine nHer HHKaKuX Mero/oB. B Java ectp nomsrtume peduieknuu, TO €cTb
BO3MOXKHOCTHU MOJIyUeHusi WHMOpMAIun 0 0ObeKTe HA OCHOBE €ro Kojaa. Tam mpucyTcTByerT mHTEpdEHc - MapKep
Icloneable. To ecTh Kjacc, KOTOpbIe peanausyer Takoi wHTEpdeEiic, 00s3yercs: peann3oBaTh WHTEPdEHC rIyOOKOro
KJIOHUPOBAHWUS.

B C++ ecrb 3 cTparernn KJIOHUPOBAHUS
- TiIyOOKOe
- OBEPXHOCTHOE
- MIPUBATHOE

B Java ectb 4 BapuanTa.
1.xmacc peanusyer unrepdeiic Icloneable, To ecTh Kacc J0KeH peasTn30BaTh
Public Object clone ();

Ecan kmacc e mommep:KuBaeT 3TOT HHTepdeiic, TO eCTh €CJIN BbI3HIBAETCS HEIOMYCTUMAasi KOHCTPYKITHS KOIH-
POBaHUSI, TO BHIOPACHIBAETCS NCKJIIIOUEHUE.

2. Kimacc 3amperiaer KJIOHHPOBaHKE, TO eCTh OH peann3yer public Meron clone, KOTOPBIiT BHIOPACHIBAET HCKITIO-
qgenue cloneNotSupported.
3. YcaoeHast momaeps:kka KjaonupoBanus. Kiace ssHo peanusyer muarepdeiic Icloneable, Ho meron clone mompaep-
JKUBAET TIyOOKOEe KOMHPOBAHUS OOBEKTOB KJIACC, HO HE MOI OOBEKTOB, TO €CTh MPU TOMBITKE TJIYOOKOH KOmuu
KONMMPOBAHUS MO/ 00BbEKTA, KOTOPbI He momaepxkuBaetr uarepdeiic Icloneable BribpachiBaeTcs ucka0IeHue.
4.Heasuag nomuepxka. Kiace ve peasnusyer unrepdeiic, no peanusyer protected Object clone (), koropas Bo3spa-
@AeT MOOUTOBYIO KOIKIO, TO €CTh IOJIEPKKA JACTCA TOJBKO TPOU3BOIHBIM KJIACCAM.

Tak »xe Ha Java MOXKHO BbIPA3UTDH 3alPET KJIOHUPOBAHUS KAK HACJe0Banue onepaiuu clone or kiracca Object.

Omneparust cpaBHeHWsT

B C++ mo ymom9aHuio cpaBHHUBATH OOBEKTHI HEJIb3s, IJIS CPABHEHUs HEOOXOIMMO IEPEONPEIE/ISATh OMEPAIIUIO
CpaBHEHWSI.
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B Java u C#, ecrb Merompl
C#: bool Equals (Object);
Java: bool equals (Object);

IIycts ecth 2 oObekTa, a u b
a, b;
a.Equals (b)
Ecan b == null, To nmoayunwm false, #o ects a - null, To 6ymer ommbka. IlosToMy TpHCyTCTByeT cTaTH<IecKas
yHKINS CpABHEHWS OT JIBYX MMapaMeTPOB.

s cTpok mpobjiema cpaBHEHHUs erne Dojiee C/IOXKHA, TaK Kak TpeOyercs COPTUPOBKA CTPOK B alaBUTHOM
MOPSIJIKE.
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Jlekmus 26
2.12.2008
ITeperpyska oneparopos. HesiBHbie mpeobpa3oBaHus.

int i;
double d;
d=1
i=d;
Bropas crpouka sksusasenTna i = (int)d;

ITouru BO Bcex sa3bIKAX €CTh paciiupsionue HesBHbe npeodbpaszoBanus. Cyxartomue Tosabko B C. Ilpu arom
eauHcreernbix I B KoropoM 3aipelneHbl HesiBHbIE IIPpeoOpa3oBaHus - 3bIK AJia.

Cospemennbie AI1 kak TPaBUIO IOMYCKAIOT HESBHBIE MTPEOOPA30BAHUS MeXK Iy O0a30BbIMu TuHaMu. Ho Bompoc o
TOJTb30BATEILCKIX HESBHBIX MPEOOPA30BAHUSAX HE CTOJIb OUYEBUJICH.

B "C c kmaccamu'"ne ObLIO MOJIB30BATEIHCKUX HEABHBIX MPEOOPA30BaHU, HO MOTOM OHU MOABUINCH B C4+.
B Delphi u Java 3amnpelnens! mo/b30Bare/ibckue HespHble mpeobpasopanus. B C++4 u C# MoKHO meperpyzkarb
cranmaprable onepanuu, B Delphi u Java - ner.

Hesasubre npeobpa3zoBanus

JI1060e HesgBHOE TPeobpa3oBaHue - 3TO moTeps MHGOPMAIUY U HEHA/IE2KHOCTh. Bojiee TOro, ceMaHTUKa HesiB-
HOTO TTPeo0pa3oBaHMsT KOMITHIATOPA MOXKET OTINYATHCS OT TOH, KOTOPYIO TPE/IMOIaral MoIh30BaTeNb.

A= B xexp(—k x1i)/D

Ha Fortran rtakoe BbIparkeHHe 3aIMCHIBATHLCS MPOCTO, Korga Kak Ha C, TpebyeTcs ONpesiesinTh BCE Olepannu
JiTst pabOThl ¢ KOMILIEKCHBIMU YHCTIAMU.

A = mult (B, Div (cexp ( mult (-k, 1)), D));

[Ipuuem nwa a3bike C sr1a opmysia HE OTKOMIMIUPYETCs, TaK Kak Tpedyercs mpeobpasoBaHue OT integer k
complex. Ha C++ tpebyercs b0 HATHCATH MOJIH30BATEIbCKIE TPEOOPA30BAHNS B TUT complex, mudo meperpy3uThb
OTIEPAITHIO JJIs BCEX JHCJIOBBIX THUIIOB.

TakuM 06pa3oM, ACHO ITO 6e3 HeABHBLIX mpeobpasoBanmit Tpebyercsa 162 omeparmuil 171s BeeX BO3MOYXKHLIH BapH-
aunToB BboBa Div. asa pemrenns mamnoit mpobiaeMsr B C++ ObLT BBEIEH MEXaHW3M HESBHBIX MPeoOPA3OBaHU U
MOHSITHE KOHCTPYKTOPA HPeoOPA30BaAHUS.

complex(double)

Torpa onpeenenne OMepaTopa MOLJIO BBILJISIIETh TaK.
const complex operator+(const complex&, const complex &);

Anasnornuno mus crpok string (const char *);

Hanee B C++ nosiBusica oneparop npeobpasosanus. operator(T)() - onpenenenne HesBHOrO npeobpa30OBaHUs
n3 kimacca X B Tun T. Hampumep
operator(const char*)() const

Ho tyT BO3HMKaeT mpobiema

class Vector{
int * body;
int size;
public:
vector (int sz){body = new int [size = sz];}
“vector() {...}

};

/],

Vector v(20);
v = 3;

v = Vector (3);

[Mocnenuwe maBe CTPOYKU MOTYT OBITH SKBUBAJEHTHHI. HO Takas CeMaHTHKA peAJn3yercss 33 CYeT HESIBHOTO
BBI30BA KOHCTPYKTOPA, UTO MOTLJIO HE OXKHUAAThCA. Jljis perienus: 310l mpo0aeMbl ObLIO BBEIEHO KJIIOYEBOE CJIOBO
explisit.

B C# ecrb u karodeBoe cyioBo implisit u explisit, KOTOpbIE MOTYT CTOSATH HEPE/T OMPEIETEHUEM KazK0r0 Ollepa-
Topa npeobpazoBanud, npudeM B oramauu 0T C++ 00 yMOTIaHHUIO TPEOOPA30BAHUE SBHOE.
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fBHOE peobpazoBaHue JOJKHO BBI3BIBATHCS MPOrPAMMUCTOM $SIBHO.
Tt; X x;

t = x;

Torma komnuisaTop apromarudecku serasut t — x.operator(T)(), eciu Takas onepanus onpejesneHa mporpam-
MHCTOM.

Cosmarenu Delphi u Java orkazanuch or HesiBHBIX peobpaszoBanumii BooOIe, a B C# Bce oneparuu mpeodpaso-
BAHUS - CTATUYECKNE (DYHKIIUU KJIACCA

class X{
public implisit operator(Y) (X x){...}
// X ->Y

IIpu srom B C# X u Y - TOJBKO HOJIB30BATEIHCKHE KJIACCHI, (DYHKIUS JOJIKHA ObITH CTATUYECKONW U OBITh
weHoM KJacca X min Y.

Amnaymornynas mpobIeMa ¢ TEPEKPLITHEM CTAHIAPTHLIX ornepanwmii. [loaToMy Kiacc string Becrpoennsiit B Delphi.
Amnayornyno B Java, TO €CTh TaM BO3MOYKHA TaKasi 3alKCh.
String s;
s + 1i;

[Ipuuem ecsm i - HE CTPOKA, TO OyIET BHI3BAHO HESIBHOE TTPEOOpPA30BaHue i K cTpoke. To eCcTh HEKOTOPHIE KJIACCHI
JIOJIKHBI OBITH BCTPOEHHBIMH, TO €CTh MOAAEP:KUBAThHCA KoMmmuasTopoMm. B C++ ke sToro me tpedyercsa. B C#
HeJIb3sl TIEPEKPBIBATH onepanun () # [|, HO B3aMeH TaM HIPUCYTCTBYET 0cobas KOHCTPYKIWS - HHJEKCATOP.

class X{

int this[string x]{}
1
Temeph BO3MOXKHO TIHCATH
X x;
x ["sss"];

Caoiicrsa (property)

CBOICTBO - 3TO CHENUAIbHBINA UIEH KJIACCA, KOTOPBIM MPU UCIOJH30BAHUY BBITJISIIAT KAK 9JIEH JAHHBIX, a TPHU
peanm3armu - Kak napa QyHkimi - get u set.

CeroiicrBamu obnagator C# u Delphi. B C++, Java u tak ngajee, SBHbIX CBOICTB HET, HO TaM MOXKHO ONPEIESTUTh
dyHKIUM HOCTyNA [T AOCTYIA K IOJISIM JAHHBIX.

Delphi:
type X = class
property p: integer read accessor write accessor;

type X = class
private
Flenghth : integer;
property length:integer
read Flength write Flength;

a.Length = 1; urermme 6ymer u3 FLength.

type figure = class
private a, b : integer;
Farea:integer;
property Area: integer read Farea; {mocTym ma 3ammch orpaHumvexn}

Bouee Toro

type figure = class
private a, b : integer;
property Area: integer read GetArea;
property width: integet read b write SetWidth;
private procedure SetWidth (X:integer);
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ABTorenepupyemMble CBOKWCTBA.

class Point{
public int x;
public int y;
public Point (int x, int y){this.x = x; this.y = y;}

S10 MoxHO 3amenutsb (B C# 3.0) Ha

class Point{
public int x {get, set};
public int y {get, set};

1 reneph MOXKHO HAIKCATH
Point p = new Point (x = 0; y = 0);

Msuorue u3 Toro, 4ro 66110 gobasiaeno B C# 3.0 umeer cmbicst TOJIBKO s paborbl ¢ SQL 3ampocamu.

st aBTOpeasm3yemMblii CBOMCTB MOYKHO THCATh Tak, public int y privete get, set, To ecTh moCTym Ha YTEHHE
3aKPBIBACTCA.

[lnapa 7. Paznenbuas Tpancsims.
Paznenenve mporpamMMbl Ha MOJTYJIH.

Buapl Tpanciaganumn

1. Henbuas rpancasmus (Pascal)

Bo mepBbIX OTCyTCTBYeT BO3MOKHOCTH pa3bmenust Ha Momayau. /lajee, Bce OMOIMOTEKH MTOJIKHBI TTOIABATHCS HA,
BXOJ, BMECTe C camoii mporpammoii. CoBepIleHHo# He MOIXOMUT JJIsT MTPOMBIIIJIEHHOTO TPOrPAMMUPOBAHMSA.

2. TTowarosas rpauncisuus.(Basic)

3. PazgenbHas TpaHCISAIWSA - pa3febHas He3aBUCUMAs U pasieibHas 3apucuMasi. [IporpaMma TpaHCInpyeTcs 1mo
YACTIM, TOSBJISETCS TIOHATHE €IUHUIILI TPAHCIISIIUE. PA3IeIbHAS HE3ABUCUMAST - TPAHCIISIIUS UCXOIHOTO KOIA, €11~
HUIBI TPAHCAINNA B OObEeKTHBIN aiii

paszzenbHas 3aBUCUMAsT - TPAHCISIUSA UCXOMHOTO KOJA €IMHUIBI TPAHCISIIE C UCIOJb30BAHUEM HAOOPaA OTTPAHC-
JIMPOBAHHBIX paHee OMOINOTEK.

IMosiBnisiercs monsATHE KOHTEKCTA TpaHcaamuu.OH cylecTByeT Beerya (HanmpuMep CTaHIapTHbIE UMeHa). B ciry-
Jae HE3ABUCHMON TPAHC/ISIWYM KOHTEKCT OEpeTcs W3 eIWHWIILI TpaHCadrnuu. [Ipuvepsr Takux s3bikoB - Fortran,

Assembler, C / C++.
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ITpu pa3aenbHON TPAHCISIUY BOSHUKAET MOHATHE MOMLYJIsA KOMIUIAU ((DU3HIECKOrO MOILYJIs).

TpancasaTopy Ha BXOJ MOJAETCH €IUMHUIA KOMIUJISIUN W HA BBIXOJE TOJyIaeM OOBbEKTHbBIH MOaysib. OTCioma
BO3HHUKAEM MOHSITHE KOHTEKCTa TPAHCJIUU. B s3bIKaxX € pa3ejbHON TpaHCHANneidl BeCh KOHTEKCT Oepercs w3
€JIMHUIIBl TPAHCJISIIAN, TO eCTh HEODXOAUM MEXaHU3M YKa3aHUsl KOHTEKCTA TPAaHCasnuu. JIjis 3T0ro He JoCTaTOqHO
aupekTuBbl extern. To ecTh HEOOXOIUMO ITyOJIMPOBATH KOHTEKCT.

CoBepIrieHHON Apyras CATyalus TPHU pPa3/ebHON 3aBUCHMOIl TpaHCAAnuu. B 3TOM ciydae KOMIHJISATOD HE
TOJIBKO BBIIAET OOBEKTHBINA KO, HO W KJIA/IeT HEKOTOPbIE JTaHHbIE B TPAHCIAIMOHHYIO ONOINOTEKY.

Takum 06pa3zoM, TO ITO COCTABIAET OOBEKTHBI MOIY/b - 9TO MPOrpaMMHAas OMOTHOTEKA, & TPAHCISIIIHOHHAST
OUOMMOTEKA - 9TO HEKOTOPBI AHAJIOr TaOJIHUIHI KMEH.

To ectb maxke ecju IPUCYTCTBYET €anHAsI OMOINOTEKA, TO OHA BCE PABHO OOBITHO JEIUTCH HA 2 IaCTH - TPAHC-
JISIITIOHHYIO M TTPOTPAMMHYIO OMOIHOTEKY

B nouru Bcex cospemennbix AIl (C#, Delphi, Java) ucmosb3yercss UMEHHO TakKOil BAPUAHT, TO €CTh MMEETCs
TEHJIEHINS K O0beIMHEHUIO TPAHCIAINOHHON U TPOrpaMMHON OubnoTeru. [11st STHX S3bIKOB XapAKTEPHO MOHATHE
pediekcun - mosrydenue nHGOPMAIME O TUIE HA ITAlle BLINOIHeHUs. HampuMep, morydeHus: TUIIA IEPEMEHHOM TI0
€e UMEHH, TO €CTb IOYTU BECh UCXOMHBIH KO/l HAXOJIUT OTPAXKEHHE B PE3YJIbTUPYIONEeM 00beKTHOM daiiie.

[Tpu He3aBUCUMOI PA3AETHLHON TPAHCIAINE BO3MOXKHO OOJIBITOE YUCIO OMMUOOK, MOPOKIAEMBIX MEKMOILYIIb-
HbiMu cBsizsimu. B C/C++ Tpebyercs aybimpoBaHue KoJa, 9TO MOXKeT MOPOXKAATEH OMMOKU. JIjisi yIpOIeHNst elne
CO3IATEIIMU A3bIKA ObLIA MPUIyMaHA TEXHUKA HA OCHOBE 3ar0JIOBOYHBIX (DAiljIOB, T/I€ ONMCHIBAIOTCI eXtern nMeHa,
mpOTOTUIBI (DYHKIHI, THIIBL.

Takum ob6pazom, Ha C/C++ He peKOMeH/yeTcs OLKMCHIBATD BHELIHUE UMEHA KaK extern, BMecTo 3Toro rpebyercs
BKJITOYATH 3aroJI0BOYHbIN (ailil, rjie OnucaH JaHHbIX TPOTOTHIL.

IIpu 3TOM, €ciam MOAYNIO TPEOYIOTCH WMEHA W3 HECKOJBKUX MOIYJIEeH, TO OH [OJKEH BKJIIOUYUTH HECKOJHKO
3arosi0BOYHBIX (paityioB. OTCIOMa BO3ZHUKAET MPOO/EMa MOBTOPHOTO BKJIIOYEHHUSI, YTO MOXKET BBI3BATH MPOOJIEMBI C
00bSIBJIEHUEM THIIOB.

Takum 06pa3om, HEOOXOAMMO HCIIOAb30BATh "CTpazk BKJOYeHus":

# ifndef M H
# define M H

# endif

Yro rapanTupyer, 9ro naHdoOpMaIma U3 JaHHOro ¢aiira 6ymaer BKIoveHa ToMbKO 1 pa3. Takum obpazom obbem
KOJIa, KOTOPBII MOTaeTCs TPaHCIITOpy Bo3pactaer B 10 - 20 pa3 3a CYeT BKJIIOUYEHHUs 3ar0JIOBOYHBIX (DANIIOB.
Takas Texuosiorus haKTUIECKH 3aUMCTBYET TO, YTO UCIOJIb3YIOT MPOrPAMMHUCTHI B O0j1ee pa3sutbix Al1.

O tHOCTOPOHHEE W JBYCTOPOHHEE CBSA3LIBAHUE.

EK - kjment (MCHosib3yer ¢ mOMOMLIbI0 npeaioxkenus umnopra) — EK - cepsuc.

Delphi, Modula - 2 - Mmoaynb onpeneneHus U MOIY/Tb ONMACAHUS.
DEFINITION MODULE,IMPLEMENTATION MODULE.

Oberon - 2 enuHbIi MO/LYJIb.

B 31ux g3bIKaxX JOrUUECKUil MOIY/Ib COBIAIAET C eIWHUIEH KOMITAIAIIAN.

Uses mouTu 3KBUBaJIEHTHO mpesoxkennio # include B C.

Tak Kak 370 UCKIIOUYUTETHHO JIBYCTOPOHHSS CBSA3b, TO CEPBEP HUYIETO HE 3HAET O KIUEHTe, O0JIee TOro, KOTbIEBbIe
CCBLIIKHU 3aIPEIEHbI.

unit M1
interface
uses M2;

unit M2
interface
uses Mi;

IIpu sToM Takas Berb abCOTIOTHO KOPPEKTHA.

unit M1
interface
uses M2;
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unit M2
interface
implementation
uses Mi;

Tak kak uses TpeOyeT TPAHCAAIUU TOJbKO mHTepQeiica. To ecT ABHO BUIHO 9TO y KaXKJIOIO MOJYJIST UMEETCS
2 elMHUIBI TPAHCIAIIN - UHTEPGENC U OIpPE/IeeHre, IPUIEM OHU MOIYT JAXKe TPAHCIUPOBATHCS PA3JIEIBLHO JAPYT
OT zpyra.

Taxum 00pa30B OCHOBHOI COCTaB ODMOIMOTEKM - HE3ABUCUMbIe OUOIMOTEKH 00IIero HaszHadeHus. [lpu 3Tom BO3-
HUKAeT OIPOMHBIH CIMCOK uses (70 2 - 3 CTPOYEK).

Paccmorpum s3bik Ana
- OJIHOCTOPOHHE CBS3U
- IBYCTOPOHHUE CBSI3H

Ana moniepKUBAET IBA BUA TPAHCISIUAN, TO €CTh MOYKHO TPAHCJUDPOBATH BCE MEJIUKOM, & MOYKHO 110 YaCTSIM.
Ecrb 2 Busa Momysieii - mepBUYHbIE, KOTOPBII TPEOYIOTCS I TPAHCIAINT IPYTUX MOJLYJIEH U BTOPUYHBIE, KOTOPBIE
HY2KHBI camu 1m0 cebe. Takum oOpa3oM, mepBUYIHbBIE €IUHUIBI KAK ObI COOOIAIOT KOHTEKCT. B KadecTBe mepBUIHON
€JIMHUIIbl MOXKET, HAIPUMED BBICTYIIATH IIPOIE/LyPa.

Bce uro onucamno B Momysie crermdukanuy nepBUYHOTO MOIYJIS SABJISETCS SKCIIOPTOM.

YKa3aHHu€ KOHTEKCTa

WITH cuucok nepsuunbix  EK
use CIHCOK; {He obs3aTeseH }
TEKCT eJINHUIBI KOMIIUISIIH.

Takum 06pa30M, OIHOCTOPOHHEE CBS3bIBAHUE B SI3bIKE a/1a HPAKTHUYECKH HE OTJIMIAETCH OT OJHOCTOPOHHEIO
ces3piBanue B apyrux All. Ilpu sTom cremumdukanmst makera MOKET OBITH MEPBUYHBIM JIOTHIECKUM MOJIYJIEM, & €r0
OTACAHNE - BTOPUIHBIM.

package outer is

package Iner is

end Inner;

procedure P(X: T1; Y:T2);
end Outer;

IlepBuunOil eauHAINEH KOMIUIANWN ABJISeTCs onpenenenne makera Outer. Teno makera ABISI€TCS BTOPWIHOMN
eIUHUTICH KOMITUJISIINN.

package body Outer is
package bodu Inner isd separate;
procedure P(X:T1;Y:T2) is separate;
end Outer;

Takum obpazom, mporeaypa P u BHyTpeHHIIT makeT ompeaeseHbl BHE 3TOr0 MOAY/sd. PacCMOTPUM OCTABIIIHECS
2 moayaist (¢ upouenypoit P u ¢ BHyTpEHHUM LIAKETOM).

WITH QOuter;
use (QOuter;
package body Inner is
end Inner;
{Error.Bad definition}

Teneps HANUINIEM MPABUIHHBIN BAPUAHT.

separate Outer.Inner;
package body Inner is

end Inner;

{Correct.Correct definition}
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separate Outer
procedure 0(X:T1;Y:T2) is

end P;
YrupaBjeHne MpOCTPAHCTBAMU WMEH.

B sa3bike Aja Her noHsTus 6ubJIMOTEKH, TO €CTh HeJlb3s YKA3aTh 4TO 9TOT HADOP MOJYyJel sBJjidercs eIuHunei
gucTpubyimu. Bee 310 1e1aeTcs BHENTHUMA CPeICTBAMMU.

OTa mpobdyema ObLIa perieHa B a3bike Java. B C++ eannanieil KOMIHIAIAEN ABJSeTC (Paija, B KOTOPOM MOYKET
6bITH BCe 9TO yroguo. B Java eamuureit kommmisinum Toxe sBasgerca daitn, Ho B ormann ot C/C++ Kaxaprii
daitn nomkeH comepkarh B ceOe MePBbIM JIEJIOM MPeJIoKeHne package, yka3pIBaoIee K KAKOMY MMaKeTy MPUHAJ-
JIEXKUT JAHHBIN (aii.

package mine;
public class Outer{
public static int main (String [] args)
{
YV
}

Takum 0Opa3oM, TAKET CIIYKUT I YKA3aHUEe KOHTEKCTA TPAHCIANNNA W €INHUIIBI JUCTPUOYINH OTHOBPEMEHHO.
Import <wmsa makera>> gejaeT BCe UMEHA U3 MAKETa BUIANMBIMH. Bojlee TOrO, MOXKHO U HE UMIIOPTUPOBATH MAKET,
€CJIu JIJI TOCTYTIa, K UMEHU HTOrO MaKeTa, iBHO 33aTh MOJHOE UMs TAKETA.

Boutee moraOE cpesicTBO g3bIKa Java - mPOCTPAHCTBA UMEH.
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IIpocTpancTBa nmen

B C++ ectb 2 cruist - crapblil cruib ([jisi COBMECTMMOCTH CO CTapbIMU [IPOrpAMMaMu) U HOBBIA CTujb (Ha
OCHOBE IIPOCTPAHCTBA UMEH).

To ecTb BO3MOXKHO MCIIOJL30BATh KAaK CTapblil CTU/Ib HporpamMupoBanusa <stdio.h™>, Tak um HOBbI CcTuib
std::iostream.

N C++ u C# mommepKWBAIOT BJIOXKEHHOCTH TMpOCTpaHcTB umeH. [Ipu srom B C# cienyiomme OO0bsIBICHUST
9KBUBAJICHTHDI

namespace N{

namespace Ninner{

3
X

namespace N{
}

namespace N.Ninner{

}

B C/C++/C# enunuueii komnuisinuu siisercd Gpaili,no exununeil kourekcra B C# aBisieTcs UMEHHO IPO-
crpanctBo umed. B C++ Bce ociiokusiercss reM, 910 Tpebyercs BKJIOYEHHE 3ar0J0BOYHbIX (haiilyios.

IMocsie BRITIOUEHWST 3arOMOBOYHOTO (haiiia K 00beKTaM W3 MPOCTPAHCTBA MMEH MOXKHO OOpAINaThCs Yepe3 KBa-
mudukarop (yrounenue), 7o ecthb std::cout « i; B C# He Tpebyercs MOAKIIOYEHNs 3ar0J0BOYHBIX (hailIoB, TO €CTh
obpairrenue K 00beKTaM HEKOTOPOrO MPOCTPAHCTBA UMEH HIET MPOCTO 110 UMEHU MPOCTPAHCTBA, MMEH.
System.Windows.Forms.

Orciona Bo3HUKAET HOHATHE equuulibl gucTpubyuuu (coopku). IToxoxkas curyauus B Java (equHuna KoMiuiis-
uuu - ai, eqununa querpuby Uy 1 KOHTEKCTA - Haker). Bosiee Toro, 1pocTpancrBa UMEH PEAIbHO BJIOXKEHDL Py
B JIpyra, TOTMA KaK TMaKeThl HeT. TO eCTh MepapXuuecKuil MOUCK WMEHHW TTPOU3BOIUTCS TOJBKO B CJIyYae MPOCTPaH-
CTBa, UMEH.

Ecnu mbl umnoprupyem naker B Java (import P1.* unu import P1.x). B java nogBusics crarudeckuil ummnopr
(static import Math.*) yro no3Bosiser obpalarbcs K 4ieHaM JAaHHOrO HakeTa 6e3 sBHOIO yKa3aHus ero umenu. To
€CcThb

x = exp (i);

Bce nmpocrpancTBa MMEH OTKDBITHI CHU3Y, TO €CTh K HHM MOYKHO J100aBJisiTh KOHTEKCT. B C# Tak »Ke MOKHO
clleaTh UMEHA U3 TPOCTPAHCTBA MMEH BHINMBIMA 0€3 yTOUHEHHSI.
using Sistem.Windows.Forms

[Tpnuem nMena U3 TEKYIEro MPOCTPAHCTBA UMEH TIEPEKPHIBAIOT UMeHa W3 WMITOPTHPYEMBIX TTPOCTPAHCTB NMEH.
Ecan ke 2 uMnopTupyeMbIx UMeHH KOH(MIUKTYIOT, TO UM CTAHOBUTCS HEBUIMMBIM.

Takke nosIBIsIeTCS KBAIM(MHUKATOP JTOCTYIIA JJIsI KJIACCa B IPOCTPAHCTBE MMEH.

namespace N1{
class X;

};

namespace N2{
class V;

};

Ni1::X a;
N2::Y b;
f (a, b);

Jaxke ecau HET IUPEKTHBHI using (OHA HE PEKOMEHIYeTCs), TO BOIPOC B TOM, Tie uckarh ¢gynkmmio f - N1
win N2.Ecyu f ve Halinena B TeKyIeM mpOCTPAHCTBE UMEH, TO MOWCK Oy/IeT MpPOJOJIKEH U B TPOCTPAHCTBAX WMEH
apryMeHTOB, ecym OyzeT HaiiaeH He oauH BapuaHT GyHKIuu f, TO Oymer BbIgaHA OMUOKA.

Takoe mpaBumo a1 uMeH (QYHKIHE TpebyeTcs Iy TOro, 9ToObI CTAT0 BO3MOMKHBIM MEPEKPBITHE UMEH HMEH
CTaHJAPTHBIX OIlEPALUA.
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OOBEKTHO - OPUEHTUPOBAHHBIE S3BIKK ITPOI'PAMMUPOBAHUSI.

Boigensor OOSII u npocro obbexkTrble. OOAIl 10MKHLI TOAIEPKUBATD 3 CBOICTBA - MHKAIICYJISIMIO, HACIe-
MOBAHUA U OUHAMHYECKHUHA TOJIUMOPQDU3M.

HacnemoBanne

Bazossriit kiacc — mpousBomublit Kiaace. [Ipou3BoaHbIi KIace HACTeAyeT Bce JaHHble GazoBoro knacca. C#, Java,
Delphi
C++, Oberon, Aga 95

C Toukm 3peHus HACIEIOBAHUs, Y A3BIKOB MMEPBOil IPYIIbI BCS MEPAPXWs HACIEIOBAHUS HAYMHAETCS C KJIACcCa,
Object, To ecth Bce 0O6bEKTHI Tak win wHade nMmeior Kiaace Object B kagecTBe 6a30BOTO.
B sa3bikax BTOpO# rpymibl J060H KJIACC MOXKET CTaTh KOPHEM JepeBa HACIEIOBAHMUS.

C++:
class Derived: public Base{
06beKTH HOBHX UJIEHOB.

};

Ipu srom C++ emmncrBennbiit AI1, koTopseiit nomepKuBaeT MoArMUKAIIUIO Npas Joctyna. [IpuBarHoe nacieno-
BaHue HauboJIee 9acTO UCHOJIb3YeTCs IPU pean3anuu uHrepdeiicos.

C#:
class Derived: Base{
06beKTH HOBHX UIIEHOB.

};

Momndwukarop mocryna samnperen. B C# 3anpermeno MHOKECTBEHHOE HACAEIOBAHNE, HO MOYKHO HACIEIOBATH MHO-
skecTBO mHTEpdelico. HacTosmee MHOKECTBEHHOE HACTEIOBAHAE peanu30Bano Toabko B C++ (u3 tex AII, koro-
PbI€ PACCMATPHUBAIOTCS B KypCe)

Java:
class Derived extends Base implements il, i2{
06beKTH HOBHX UJIEHOB.

3
ITpu arom, ecnu He ykasaH 6a30BbIit kKiaace, To B C# u Java kiacc cranoBurcs motoMkoMm kiacca Object.

Delphi:
class Derived class (Base);

Oberon:
TYPE BASE = RECORD
END;
TYPE DERIVED = RECORD (BASE)
END;
A3pik Ana.

type base is tagged record

end;

type Derived is new Base with record
end;

type Derived is new Base with null record;

Bropas 3amuchk - eciin He Tpebyercst 7OOABIATH HOBBIE UJIEHBI JAHHBIX.

Bce s13b1Kku TO3BOIAIOT JINHEHHO PACIPENEIATh MaMaTh, uckIodenne - smalltalk. Tam 00bexT moakIacca MoKeT
OBITH OTIEJIEH OT YACTU CymepKiaacca. Takmm 06pa3oM, MOSBJISETCS BO3SMOXKHOCTh BAPHUPOBATH HAOOD METOI0B BbI-
[TOJTHEHUS BO BPEMsI BBIIOJHEHUSA. ITO JAET sI3bIKY OrPOMHYIO M’HOKOCTD, HO CHJIBHO 3aMe lisieT paboTy MporpaMMbl,
TaK KaK [IPU KaXKJIOM OOPAIEHUH K METO/IY Kjacca Tpebyercs MOUCK [0 BCEeHl MENoYKe HACJIETOBAHUS.
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Takum obpa3om, Bce sI3bIKH IPOMBINIIEHHOTO MPOrPAMMUPOBAHKS PEATU3yIOT JHHEHHOE pacipeaeeHne maMsi-
TH.

Bce dbyuknmm kiracca CyIecTBYIOT B €IMHCTBEHHOM dK3eMIispe. [Ipu HacaeqOBaHUU KayKIbIH KJIACC - CBOSI
obJ1acTh AefiCTBUS, TO €CTh

class X{
void £(Q);
};

class Y:public X{
int f;
s

To ectsp B k1accax X u Y umena MoryTt coBnagarh. C TOYKHU 3peHus si 00JACTH AEHCTBUST MMEET MEeCTO 2 TIPUH-
numna
- IIeperpy3kKa
- CKpblTHUE

ITournm BO BCex CiIydasX pedb HWIET WMEHHO M CKPBITHH. 1O €CTh MBI JOJKHBI pa3audaTh UMeHa (yHKIWi
(momyckaror nieperpysky) U MMEeHa OCTAJIbHBIX OObLEKTOB.

Yy;
y.£0

Takoe obpaienue - obpamnienue K int f. Tak kak void f() ckpbiro. To ecrb Takoe o6painenue NpuBeIET K OIubOKe.
Paccmorpum mapyroit BapuasT

class X{
void £();
}s

class Y:public X{
void f(int);
s

B sannoM citydae pedb uper tak ke o ckpbirun, To ecrb () Oyuer uepekpoira f(int). To ecrb kiace y obiagaer
TosbKO byukuumeit y.f(int).

[Teperpy3ka BO3MOXKHA TOJHKO B OAHOU obsracTu aeiicTBus. [liist uMen (DyHKIUI MOSIBJISETCS U TPETUil BAPUAHT
- mepeorpe/esienne. DTo TONbKO At GyHKIM, KOTOpble 00/IaIal0T JUHAMUYECKUM CBI3bIBAHUEM.

class X{
virtual void f();

};

class Y:public X{
void £();
I

DyHKIMIO U3 KJIACCA - MIPEJKA MOXKHO BbI3BATH IyTEM sIBHOIO yKasaHus umenu Kiaacca. y.X::f().
Bostee xurpas curyanus B a3bike Java.
Paccmorpum reneps momysibabie AI1 - Ana - 95 u O6epon.

<= Oberon =>

MODULE M;

TYPE BASEx* =RECORD
I:INTEGER;
J*:REAL;

END;

END M;

MODULE M1;
IMPORT M;
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TYPE DERIVED *= RECORD (M.BASE)
K: INTEGER;
END;

PROCUDURE P (VAR X:DERIVED);

BEGIN
X.K := 0;
X.J :=1;
X.I := 1; Oumbxra;
END:

To ecrb, ecrb b0 mybiMuHbe YiieHbl JaHHbIX (*), 16O IaKeTHbIE Y/leHbl JAHHBIX, KOTOPbIE BUIHbLI TOJLKO B
mpeesax maKeTa.
Paccmorpum s3b1k A nia.

package M is

Type Base is tagged private;
priate

type Base is tagged record

end record;
end M;

package M1 is
use M;
type Derived is new Base
with record
K:integer;
end record;
procudere B(VAR X:inout Derived) is

Hasee,B A j1a OABIISETCS OHATHE TOYEPHUX TAKETOB.

package M.M1 is
type Derived is new Base with
record
K:Integer;
end record;
procedure P(X: inout Derived);

Bce umena, koropsie onucanbl B M nocrynubl B M1(naxe npusarHbie).
MruorkecTBeHHOE HACICIOBAHIE

[IpoGaembr

1. Koudaukr nmen

2. Peanuszanuga

3. IlpucBanBanre 0OHEKTOB PA3HBIX KJIACCOB

4.

Base * pb = new Base;
Derived * pd = new Derived;
pb = pd;

pb > £0;

3meck BCe HOpPMAaJbHO.

class X:public Y, public Z{
s

X * px = new X;
Y * py = new Y;
Z * pz = new Z;
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px = pz; Error

Py = PX;
Pz = px;
pz -> £ O;

B ClIyda€e BUPTYaJbHBIX METOIOB BOIIDOC €lie CUJIbHEE YCJIIOZKHAETCA, TaK KaK KOMIIWJIATOD Ha 3Talle KOMIIAJIAIINA
He 3HaeT KaKOW MMEHHO METO/I BbI3bIBATb.
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Jlekmus 29
11.12.2008

Nrax 66110 OTMEYEHO TPU TPOOIEMBI CBI3AHHBIE ¢ MHOYKECTBEHHBIM HACIEI0BAHUEM
1. Koudaukr nmeH.

C++ gomyckaer nosinoe muoxkecrserntoe HacaegoBanue.C++ OnQuH U3 HEMHOIMX SI3BIKOB, JIONYCKAMOLIUX 110J1-
HOE MHOYKECTBEHHOE HacjeqoBaHue. IIpu 9TOM OrpaHuyYeHHOe MHOXKECTBEHHOE HacjIefoBanue (MHTepdeiich) ecTh
mouTu BO Beex cospemenubix AlL. IIpu naciemoBannn naTepdeiicoB KOHMINKTOBATH MOT'YT TOJIHKO HMEHA METOIOB.

2. CozKHOCTH Pean3aluu.
TpeboBanue KOppeKLUM yKazareel B CJy4dae JIMHEHHOrO pa3MelleHus HaMaTu ([IIPUCYTCTBYET HOYTH BO BCEX
SA3BIKAX TIPOMBIILIEHHOTO MTPOrPAMMUPOBAHHUS ).

3.Mneomoruueckue coobpazkeHns (He pacCMaTPHBAEM )

IIpumep mepapxun
X->W<-Y
L-—>X->W<-Y<-L
L— > W < —L Takoe HeI0IyCTHMO

HOI/ICK HUMEH IIPOHUCXOAUT CHa4YaJIa B CBOEM IIPDOCTPAHCTBE HMEH, a IIOTOM IIapaJIJIEJIbHO B BBICIOIUX ITOPAIKAX
(MexaHu3M, CXOKUIl C MEXAHU3MOM [IOMCKA B IPOCTPAHCTBAX UMEH).

Jutst monydeHust JOCTyna K 4/IeHaM JaHHBIX KJIACCOB - MPEJIKOB MOXKET ITOTPEOOBATLCS SBHAS CIEU(PUKAIASA.

B rakux s3bikax, kak C#, Java, Delphi, B koTopbix Bce 00bekTh HacaeayOT kiaacc Object, numetorcs 06o0IIeH-
Hble (a0CTPAKTHBIE) KOHTEHHEPDI, B KOTOPBIX MOTYT XPAHUTHCA OOBLEKTHI JIH000r0 THIIA.

Ecau tpebyercsa XpaHuTb OIWH M TOT K€ OOBEKT B KAaUeCTBE JABYX CYIIHOCTHOI, TO 3TO MOXKHO Pean30BaTh C
TTIOMOIIBI0 MHOYKECTBEHHOTO HACTIEIOBaHMsA. Takne nepapXudecKue CTPYKTYPhI H3ydaeTcss B 0COOOM pa3iese MaTe-
MATHUKH - TEOPUU PEIIETOK WJIU TEOPUU KATEropuii.

BpunmnanToBoe (poMOOBUIHOE) HACIEIOBAHIE

IIpumepom Takoro HACIEIOBAHUS MOXKET CIyKHTh IPOEKTHUPOBAHUE MOIyJisA <iostream>>. YupolinenHas uepap-
XU BBINIAAUT TAK.

ios(int fd)

/ \
/ \
istream ostream
\ /
\ /
iostream
class A{

};

class X:public virtual A{
s

class Y:public virtual B{
s

class W:public X, public Y{
s

Ecmm onyctuts x0Tst 661 OHO CJ10BO virtual, To "pomboBuanoro"nacienoBanus ne Oymaer. Hemocrarkom Takoit
CXEMBI CJIYKHT TO, 9YTO PELIeHUE O THUIIE HACAEIOBAHUS JOJIXKHO IPUHUMATLCS Ha 3Talle eIUMHUYHOIO HAC/ICIOBAHNSA.

910 He apnsgercd HemocrarkoM C—++, HO CBOMCTBOM HAaC/eJI0BaHHsl, TAK KaK BCA HMEPaApXHUU JOJIXKHA paspada-
TBHIBATHCS HA dTalle IIPOEKTHUPOBAHUSI.
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B C++ Her HUKaKUX OrpaHUYEHUN C TOYKHU 3PEHUs HACIEIOBAHUS, TO €CTh HET HUKAKHUX S3bIKOBBIX METOIOB
3AlPETUTD HACJIEIOBAHUS JAHHOIO Kiyacca. KOHeYHO, MOXKHO ¢/esiaTh KOHCTPYKTOP WUJIU JIECTPYKTOD 3aKPbITHIMHU,
HO 9TO YK€ HE U3BOPOTHI.

B Java moxkHO 3amperuTh HACIE€IOBaHWE, C MOMOIIBIO0 KJ04deBoro cjaosa final. Ecim 310 cioBo crout mepen
WMEHEM MEeTOJIa, TO ITOT METOJ, He MOXKET TePeOpeIesiThCs B MPOU3BOIHBIX KIACCOB. KC/in e OHO CTOUT mepe/t
OTIpEJIeIEHUEM KJIACCA, TO KJIacC Hesib3st HacaeaoBaTb. B C# makyto ke poJib urpaer ciaoBo sealed.

ITouaru Bce 6ubaunorexka .NET aBisercs 3amedaraHHoii, TO €CTh U3 HEMb3s HACAEI0BATD, a T€ KJIACCHI, 13 KOTOPBHIX
MOXKHO HACJIeIOBATH OOBIYHO SIBJISTIOTCS aOCTPAKTHBIMH.

3ameyarbIBAHNE MOXKET TOBBICUTH IMMEKTUBHOCTH TTPOrPAMMBI.

,Z[I/IHH,MI/I‘-IQCKOG CBA3bIBaHHUE METO/I0B.

Bes3 nunamudeckoro cBsi3bIBAHUS METOIOB OHSATHE HACIEOBAHNS TPAKTHIECKN TePseT cBOit cMbici. Hacrosimee
HAaCJ/IeIOBAHNE MPOSBIIAETCH TOJHKO IPU UCIOJb30BAHUY JUHAMUYECKON Tuiu3anuu. B g3bpIKax WHIyCTPUAIHHOIO
uporpaMMupoBanus (Co CTporoil Tunmsanueii) 3aMena 06beKTa Cylep-KJaacca Ha OObeKT LPOU3BOJHOIO KJIACCa HU-
9ero He MEeHSeT C TOYKU 3PEeHus HaJIeKHOCTH.

base=derived
void foo (base b);
f(base)

f(derived)

Ipyroe neso, Korja BMECTO OObEKTa MepeIaeTcs CChljIka HA 00beKT. B s3bIKax rie ecTb Hac/eJOBaHHE, €CTh
MMOHSATHE CTATUIECKOrO TUIIA, TO €CTh THUIIA, IPUCBOEHHOTO O0BEKTY MPHU CO3IAHUMU.

var X = new System.Window.Forms.Form

IIpu 3ToM TuN 00beKkTa X CTATHYECKU OMPEIEIUM.
B O6bekrubix AIl ans mekoropbix 06bekToB TII mospiasercs nMHAMUYECKUA THII - THII O0bEKTA JAHHBIX, HA,
KOTOPBIi CCBLIAETCH YKa3aTe/lb WU CChLIKA.

Base * pd;

Crarnyeckoit Tun - Base, a iuHaMUYecKUM THIIOM MOXKET ObITH /000 n3 MOTOMKOB Base, Tak Kak pb Moxker
yKa3bIBATh Ha JTI000r0 obbekTa-nmoromka Base.

Craruyeckuil Tuir 0ObEKTA JJAHHBIX U3MEHUTD HeJib3si. KarKipiil 00beKT 00/1a1aeT KyCKOM IIaMsTH, JIJIst KOTOPOIro
OBLT BHI3BAH KOHCTPYKTOD.

B C#, Java u Delphi, 00bexT pa3meraercss B [MHAMAYIECKON MaMATH, U KaK TOJIBKO OH OBLT TaM Pa3MEIeH ero
TUl 3a)UKCUPOBAH.

He-crarugeckuit MmeTos Kiacca - METO/I, BLI3BIBAEMbIN Yepe3 CChLIKY Ha 00beKT. Mero Ha3bIBaeTCs CTAaTHIECKU
[IPUBSI3AHHBIM, €CJH €0 BbI30B ONPEIEIIeTcs U3 CTATHYECKOrO THUIA CChLIKU, U JUHAMUYECKU €CJIH €ro BbI30B
OTIPENIeNIeTCS TUHAMUYECKUM TUIIOM CCHIIKH.

To ecTh onpenensieTcs TMHAMAYIECKUI THI CCHIJIKU, W IJIsT 3TOTO THUIA, BHI3BIBAETCS METO/I.

B C++ 3710 peanusyercst Ha OCHOBe BUPTyaabHbIX dynknmit. Ha Takwe dpyHKInN HaJI0KEHBI HEKOTOPHIE TPEOO-
BaHUS.

Omnpenenenre, ecau Ul X sIBJISIETCS TPOU3BOAHBIM WM COBIAAaeT ¢ Y, TO THI X KOBapHaHTEH C Y.

YV QuHaAMUYECKU CBA3AHHBIX METO/OB JOJ2KEH OBbITH OMH U TOT 2K€ Npoduiib 1apamMerpoB, HO KOBAPUAHTHBIE

BO3BpaIaemMbie 3Ha4UeHus. 10 ecTh

class Y{
public Y £O{}
}

class X extends Y{
public X £(){}//0k
public int £(O){}//Err

}

B Java Bce merobl qunamudecku cBa3anubie, B C++, C#, Delphi miist 37010 cyiecrByer crenuanbHOe KII0YeBoe
cioso virtual. To ecTtb BUPTYaJIbHOCTD - CBOHCTBO METOMA.
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Ecau meron oObsaBIEeH ¢ KIIOYEBBIM CIOBOM virtual, TO OH CTAHOBHUTCS AWHAMHUYIECKU CBA3aHHBIM. JluHaMmde-
CKO€ CBSI3bIBAHME - TO CBOMCTBO BBI30BA, HO B s3BIKAX OHO IPUBA3AHO K METOJLY.

A—-B—-C—D—
B* pb;
pb -> {();
IIycrs f - craruyeckuit meromn,
CHauaJia TIOMCK WIET B Kjacce B, ecim OH ero He HAXOIUT, TO OH WAET B OOHEMIIIOIIYI0 00JaCTh BUAWMOCTH,
MOKa He HANIeT MeTOJ, UM HEe BBIJACT OITHOKY.

void B::g(){
8()

910 HesiBHBIE BBI3OB 4epe3 cchulky this. Cuauamna f orbickuBaercss B kiacce B, morom B Kiacce A, morom B
MPOCTPAHCTBAX MMEH, BILIOTH IO CAMOTO BHEITHErO MPOCTPAHCTBA, MMEH.
ITouck HyKHOTrO METOJa OCJIOXKHSETCS elle U IePerpy3Koi (pyHKIUN.

Hauiee, nycrb f - BupTyanbubiii MeTO/I.

DTO 03HAYAET, YTO OTHICKMBAETCS IUHAMUYIECKUI THUT, TO €CTh TpebyeTcs: 3HATh Ha, 9TO yKa3biBaeT bp. Hampu-
Mep
bp = new D

To ecTb MBI CMOTPHM HA JUHAMUYECKHH THII, a ITIOTOM HAYWHAsS C HETO HMINEM COOTBETCTBYIOIIEE MEepPeompee-
Jlenne MeTona. 1o ecTh eciau MeTol OObSBIEH KaK BUPTYAJIbHBIN, TO KAXKIBIH TPOU3BOMHBIN KJIACC MOMKET JHOO
YHACJIEIOBATH METOI, JTUOO MEPEONPEIETUTh €ro.

Amnayornunas curyanust u ajist s3bika, C#. To ecTh JjIs BUPTYaJIbHOIO METOIA OTHICKUBAECTCS JTUHAMUIECKUN
THUII, ¥ JIJIsi HET'O BbI3BIBAETCSH METO/I.

A—-B—-C—D

Hewmnuoro gapyras curyarus B SI3bIKe java.
pb -> £()

CHauajia KOMIIHIATOD uJeT B onpezesenue B u orbickusaer onpezenenue f(), ram on y3naer ciiocob cBsi3blBaHHE
U THUII TAPAMETPOB. DTa CUTYAIHs OCJIOKHAETCS HEABHBIME 11peobpasoBanusmu. Tak ke BoiBoguTces gocryi. B Java
Jpyrasi MOJENb - TaM UIET YIPABJICHHE BUINMOCTHIO, TO €CTh Ha 3aKPHITOI0 (PYHKIMIO HUKTO HE CMOTPUT.

To ecTb KOMIUJIATOP JIaYKe HE BUIUT MPUBATHBIE METOJBI IPU BBHI30BE M3BHE.

Bormpoc - 9T0 ecTh ompenesiena TpuBaTHas BUpTyaJdbHas (yHKIHA. e MOXKHO MepeonpeesiaTh, HO 9TO C J10-
crynom?

class A{
private:

virtual void £(){..}
};

class B{
private
virtual void £(){..}
3
[Ipuuem B mepeonpenenennn GbyHKIUSA 00S3aHBI TaK Ke ObITH private. I[lepeonpenesnss npuBaTHyO (DYHKIHIO,
MBI JaeM 06a30BOMY KJIACCy BBI3BIBATH IMPUBATHYIO (DYHKIHIO HAIIErO KJIacca.
Ilepeonpenenss GyHKIINIO, MBI OTKa3bIBAEMCs OT HACTEIOBAHUS peanu3arnun. [Ipuvep

Figure
/1N
/o \

Point Circle Rect

virtual void Draw ();

Hacienosars me oba3arenbHo,HO momyctuM, uTo Circle — Ellipse u ects crimcok u3 dburyp. Torga mapucoBars Bce
GUryphbl MOKHO TaK
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while (L != NULL)
{
L-> £ —>Draw ();
L = L -> next;

YT06 co31aTh HOBBINA THII TAHHBIX, HY?KHO MIPOCTO OMPEIEINTh HOBBIA KJIACC, U TaM MEPEONPEIEUTh COOTBET-
cTBytomue meroabl. Hanmpumep

void PatternRect: :Draw()

{
Full (pattern);
Rect::Draw ();
}

To ecTh BBI3BIBACTCS YHACIEIOBAHHBIN, & HE MEPEONPEIETeHHBIH MeTOA. Takas KOHCTPYKITUS - CHATHE CBOHCTBA
BUPTYAJIbHOCTU METOA.
Rect *f = new PatternRect;
f -> Rect::Draw (); Bbi3oB MeToma Draw jist Rect;

JIjisi IpUBATHBIX BUPTYAJIbHBIX (DYHKIUI BO3MOKHO JTHOO TOJHOE 3aMeIleHne b0 MOJTHOE HACIEI0BAHUE, HO
HE€ HCIIOJIb30BaHUE B 3aMEIICHUN.
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Jlekmus 30
16.12.2008

B C++ meron siBisieTcss BUPTyaJbHBIM, €CJIM OH TOMEYeH KJUeBbiM cjoBoM virtual. I[Ipm sTom 3amermenne
METO/Ia MOYKET WIATHU TOJILKO TIPHU HacjenoBanuu. g 3amerniennst HeOOXOMMMO, YTOO COBIAIANA UM U CUTHATYPA
napamMerpoB (Ipoduiib NapaMeTpoB JIOJIKEH COBIAJIATD), TUI BO3BPAILAEMOr0 3HAYEHUS JOJKEH ObITh KOBAPUAH-
TEH.

Takum 06pasom, eciu dyHKIMs Bo3Bpalaer ouud u3 6a30Bbix TUIOB #3blKa (int, double) To Tun Bozspainaemoro
3HAYEHUsT JIOJI’KEH COBMaaTh. B ciaydae, ecan oHa BO3BpaIIaeT 0ObEKT KIacca, TO MPH Mepeonpeaeenun QyHKIns
MOXKET BO3BPAIIATH TPOW3BOIHBIN OT HETO THII.

class Base{

public:

virtual base * clone ();
}s
class Derived: public Base{
public:

Derived * clone ();
};

Bce 3amectuTesn BUPTyaIbHON (DYHKIUH TT0 ONPEIEIEHUI0 OYIyT BUPTYATbHBIMHA.
IIpu sTOM OCTaeTcs BOMpOC C mpaBamu J0CTyma. 1o ecTh ecjiin OTKpbITas (DYHKIWS MEPEONPEIeIeHa KAaK MpU-
BaTHasA, TO OHA MOKET ObITh BbI3BaHA M3 MHTEpeiica 0A30BOro KJracca.

class Base{

public:

virtual base * clone ();
s
class Derived: public Base{
private:

Derived * clone ();
3

Base * pb = new Base;

pb -> clone ();

Derived * pd = new Derived;
pd -> clone ();//Hennbza

pb = pd;
pb -> clone ();//0k

Teneps paccmorpum Java, Tam uzeT ynpaBiieHuE BUAUMOCTHIO, & HE JIOCTYIIOM.

X:
public void £(O) {}

class Y extends X{
private void f(){}
}

B namnom ciydae mpuBarHasi GyHKIIHsS BOOOIIE HE BUIHA, TO €CTh €€ BHI3BATH MOXKHO TOJIHKO BHYTPH KJIACCA
Y. N3BHe Oyaer BBI3BIBATHCA PYHKITHS Kaacca X.

B Java Bce dbyHKIMY 10 yMOTYAHUIO JTUHAMUIECKUE, €IMHCTBEHHBIN CIIOCO0 3APETUTh UHAMUIECKOE 3aMele-
Hue - Karo4deBoe cyioBo final. Eciu B java He coBriasaer ums - TO 310 IPOCTO HOBas (DYHKIUsI, €CJIU COBIIAIAET UM,
HO He COBIAIAET MPOMUIIb, TO 3TO CKPBITHE. EC/IN Ke COBMAIAeT UM U MPOMUIIb, HO TUIT BO3BPAIAEMbIX 3HAYEHUH
HE KOBAPWAHTEH, TO 9TO OIMIHOKA.

class Y extends X{
public final void f(){}
};
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Y y = new Y_Derived;
y > £0;

[Tpu sTOM OymeT BCerma BHI3BAH MMEHHO METOM M3 KJIacca Y, TaK KaK OHA 00bsBjIeHA Kak final.

Paccmorpum reneps C# u Delphi. Kak u 8 C++ TaMm ecTh Kak BUpPTyaJbHBIE, TAK U HE BUPTYAJbHBIE METOJIbBI.
Ecnu B C# Meron oObsBIIeH KaK BUPTYATbHbBIN, TO B KJIACCE HACJIETHUKE BO3MOXKHA CJIEIYIONAs CATyanust - (pyHK-
Lys, Yy KOTOPOii CcoBlasaer Npoguib, UM, 1 KOBAPUAHTEH THUII BO3BPAILAEMOro 3HaYeHUsl He 00s3aHa 3aMellaTb.

Takum obpazom Tpedyercs eme moaudukarop override,

class Y::X{

public override void £(){..}
s

Ecau ciaosa override Her, TO CBOMCTBO JUHAMWYECKOTO CBA3BIBAHUA TepsAeTcsa. 10 eCTh.
class Y:X{

public void £O{..}
s

B mamrOM mpumepe ayis dpyHkinu f HET TMHAMUYECKOTO CBSI3bIBAHMUSA.
B Delphi

type X = class
procedure P; virtual;
end;

type Y = class (X)
procedure P;override;
end;

To ects curyanus ananornanas C#.
B C# B ciaygae orcyrcTBue override wim new B ompeesieHun PYyHKIIUN BBIIAETCS MIPEIYIPEKICHUE.

class Z: Y{

public virtual void f();
s
Yy =new ZO;

y-£ O3

Tenepr 6yZeT BH3BaHa QYHKIMSA M3 Z, TaK KakK B Kiacce Z OIATh yKas3aHHO cloBo virtual.

Tax ke BO3MOXKHA, CUTYaIwst, KOraa byHKIIHs He ObLIa BUPTYAJIbHON B 0A30BBIX KJIACCAX, HO CTAJIA, BUPTYAJIbHON
B KJlacce IOTOMKe.

Paccmorpum sizpik O6epon - 2. B onHoit u3 Bepcus MOsIBUINCH TPOIELYPhI, JMHAMUYIECKH IPUBS3AHHbIE K THILY.

Paccmorpum cnadasia BapuaHT C 1IOJIEM THUIIA.

TYPE FIGURE* = RECORD
END;
TYPE LINE* = RECORD (FIGURE)
END;
TYPE CIRCLE* = RECORD (FIGURE)
END;

PROCEDURE DRAW (VAR F: FIGURE); (VAR X: LINE);
IF F IS LINE THEN
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DRAWLINE (LINE.F);
ELSEIF F IS CIRCLE THEN
DRAWCIRCLE (CURCLE.F);

Teneps paccMOTpUM BapUaHT C JUHAMUYECKON TPUBA3KON THIIA.

PROCEDURE (VAR F: FIGURE) DRAWQ);

PROCEDURE (VAR C: CIRCLE) DRAW();
DTO eMHCTBEHHBIN cirydait, Korga B O0epoH - 2 paspeineHa meperpys3ka umes. Bonpoc - Kak 310 BbI3bIBATH?

PROCEDURE DRAWALL (VAR F.FUGURE);
F.DRAW ();
B nceBmo momyne ompemenennst OyaeT CreHepUPOBAH CAEAYIONTH KOI.

TYPE FIGURE =
RECORD
O6'bSIBJ'IeHI/Ie BUIOUMBIX YJI€HOB.
PROCEDURE DRAW() ;
END;

DRAW " () - BBI30B yHACTIEZOBAHHON peanu3alnny (CHATHE BUPTYATbHOCTH).
FIGURE INTERSECT (F1, F2: figure);

s kaxkaoit napel TunoB Tpebyercsa nanucars coio nporneaypy INTERSECT. Bonpoc onsTh ke Kak ee Bbl-
3BaTh?

Opwuu u3 BapuanTos - f1Q@Qf2.intersect. Ho Te s3b1K1, KOTOpBIE MBI C€fiUaC PACCMATPUBAEM HE UMEIOT MYJIbTUME-
TOJOB.

Teneps pacemorpum Aza - 95. Tam HeTy BUPTYATbHBIX METOJOB B SBHOM BHJIE.

type Base is tagged record ... end record;
type Derived is new Base with record <zHoBhe umeHH u ob6baBieHUa> end record;

procedure P( x: Base);
procedure P( y: Derived);

Iloka peun 0 3amerneHny UiaIu TMHAMAYECKON IPUBA3KYU K THUILY HETy. 10 ecTb

b: Base;

d: Derived;

P(b) ;{P(Base)}
P(d) ;{P(Derived)}

P(Y’Base) ;{P(Base)}

B Apna - 95 6pun BBesienbl CW - nepemennbie (class wide) m CW - Turnsr. CW - Tumsl (KJ1acCOBBIE THITHI).
T’class - oobequaenne T u Bcex 0OBEKTOB, MPOU3BOIHBIX OT HETO.
X: Base’class - mostHBIMN aHAJOT HEOTPDAHWYEHHBIX MEPEMEHHBIX. Takol mepeMeHHON MOXKHO MPHUCBAUBATH JIFOOOM
00bekT Kiracca Base wim mpom3BOAHBIX OT HErO.
P(X) - aunamuyeckuil BbI30B.

P(b); static
P(d); static
P(X); dynamic

FIGURE — LINE
FIGUGE — CIRCLE

procedure DrawAll (p: Figure’class)
Jliobas mporeaypa, KOTOpas MMeeT XOTsS Obl OJHUM MapaMeTpoM OODBEKT TErHPOBAHHOTO THIIA, MOXKET OBITH

BBI3BAHA JWHAMUYECKHM 00Pa30M, MIPUYeM TernpOBAHHbBIA O0BEKT /TO/2KEH ObITh 3aMEeHeH HA OObEKT KOHKPETHOrO
THUIIA.
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function Intersect (X, Y: Figure) return Figure;

function Intersect (A, B: Figure’class) return Figure;{Bad}

Ho MBI He MOKeM BBI3BATH MPOIEIYPY, ¥ KOTOPOit Hojiee 0IHOTO MapaMeTpa ABJISETCS KJIacCOBbIMU THIamMu. To
€CTb TOJIbKO OJIUH MapamMeTp MOxKeT ObITh KjaccoBoro tuna. Ho Bo3amoxkuo nanucars Intersect (X, L) unu Intersect
(C, X), TO ecTb ykasbiBas OJIUH KJIACCOBBI ITapaMerp.

class Figure {
public:
virtual void Draw ();

class circle: public Figure {
public:
void Draw ();

Takas peanusaiusa BbioBer omubky (He omucarb Figure:Draw()), 4ro He mo3Bosiser HHUIMAIU3UPOBATL Tab-
sy BupryasbHbix Meronos. Kirace Figure - abecrpakTablii Kiacc.

Bo Bcex OO4II ectb nonsitme aberpakraoro kiacca. B C++ ecrb moHsitue 9ucjio BUPTYaJbHON (DyHKIIUU.
Kinace, koTopbrit nmeer XoTst 6bI OHY YUHCTO BUPTYATHHYIO (DYHKIINIO HA3BIBAETCS abCTpakTHBIM. Hemb3st co3marh
00beKThl Takoro Kiacca. CuHTaKCHUecKu 3T0 peanusyercs Kak virtual void Draw() = 0;

9TO 03HAYAET YTO COOTBETCTBYIOMAs (DYHKIMSI MOKET MMETh PEATU3ANNIO, & MOKET U HE NMETh.

Figure f;//Err
Figure * p;//0k

p = new Figure;//Err
p=0; //0k

p = new Line;//0k

B C+# u Java ectb kimiodeBoe c0BO abstract, 9To 03HAYAET YTO METOJ ABISETCS BUPTYATHHBIM U IIPUTOM YUCTO
BUPTyasabHbIM. Ecan y Kjacca ecrb XOTh OJWH aOCTPAKTHBIA METOJI, TO KJIACC SABJSAeTCH aDCTPAKTHBIM, TO IEpPes
€ro OIpPEeIEe/IEHIEM JIOJIZKHO CTOATH KJII0UEBOE CJI0BO abstract.
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Jlekmus 31
18.12;2008

[nasa 3. ntepdeiicot

MNurepdeiic - ocobas s3bIKOBasg KOHCTPYKIIHSA, KOTOPas COAEPKHUT 0ObAB/IeHHEe HAOOpa MyOJMIHBIX METOIOB.
I/IHTepeC HE COAEP2KUT YJICHOB JIAHHBIX, OH MO2KET COAEPKATh TOJIBKO CTATUY€CKUE YJIeHbI.

Nurepdeiic MoxkeT HACTEIOBATHCS (MDY HACIEIOBAHUU PACCMATPUBAIOTCS KaK abCTPAKTHDIE KJIACCHI).

B C++ umaTEpdeiichl MOAETMPYIOTCS C TOMOIIBI0 aOCTPAKTHBIX KJIACCOB.
B C# u Java npucyrcrsyior ssuo (interface).

Paccmorpum 2 Bommpoca
1. Peanuzanuio MeronoB unTepdeiica (sSBHAS UM HEABHAS )
2. Nnrepdeiichl n BUPTyalbHBIE METOIbI.

Nurepdeiicer B C++

class Interfacef{
public:
virtual void f() = 0;
virtual int g() = 0;
virtual void “Interface (){}

};

B Unrepdeiice He m0mKHO OBITH HE BUPTYAJIHHBIX METOIOB, WIEHOB JAHHBIX WJIA MPUBATHBIX WIEHOB. Takum
obpazom mHTEp(EC COCTONT TOTHLKO M3 yKa3aTesei Ha TaOJINuIly BEPTYAJIbHBIX METOIOB.

EauncrBennbiit MeTo, KOTOPBI MOXKET UMETh peann3aiuio B nHTepdeiice - 1eCTpyKTOp.

Bosmoxkna cuTyanus, KOraa B Kaacce naTepdeiica OTCyTCTBYeT IeCTPYKTOpP (IecTpyKTop 1o ymonyanue). Ecim
JIECTPYKTOP HE BUPTYAJbHBIN, TO MBI HE MOXKEM TOJIb30BAThCA UM Kak mHTepdeiicom. B Takom ciydae Tpedyercs,
9100 HACJIEIYIONUI KJIaCC COAepKaJj B cebe yaasienne 00bekTa - narepdeiica.

Jpyroit BapuaHT UCIOIB30BAHNE TAKOTO - 3aIpeT Ha yIAJeHHe 00bEeKTOB - HHTEPQEHCcoB.

B rexnosmorun COM unTepdeiicn - Bcerna 94ucto abCTpakTHBIN KIACC. DTa TEXHOIOIHS MOAPA3YMEBAET UCIOJIb-
30BAHME CAMBIX PA3HbIX KOHTEKCTOB BbluosiHeHust (B oraudun or .NET), 1o ecrb 3HaTh KaK YHUITOKUTH OOBLEKT
MOXKET 3HATH TOJHKO CaM O0OBEKT.

class IUnknownf{
public:
virtual int QueryInterface (IID id, IUnknown ** punk) = O;
virtual int AddRef () = 0;
virtaul int Release () = 0;

};

B sTom kacce Her mectpykropa. ToT 1ecTpyKTOp, KOTOPBIi Oy/1eT CreHeEPpUPOBAH M0 yMOJIIaHUIO DECITIONe3€eH, U
HHUKOTAa He Oy/IeT BbI3BAH. YIajeHne 0OObEeKTa PeaTn30BAHO Ha OCHOBE ITO/CYETa CCHLIOK Ha OOBEKT depe3 MeTO/Ib
Release u AddRef.

IIpu sToM /11060 KOHKPETHBIN KJIACC, KOTOPBIH peasu3yer 31oT uHTePQENC MO/IKEH PeaTn30BaTh STH METO/IbI.

Bropoit BapuanT ucrnosb3oBanus uarepdeiicoB B C++ - 310 00e/ieHne KOHTPAKTA.

class Isetq
public:
virtual void Include (T&)
virtual void Exclude (T&)

I n
(el e]

};

class BitScale {};
class SList {};

class SetList:
public Iset,
private SLIst{

};
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ITpu srom mbr Beerga moxker 3amenuTb SList ma BitScale, mpudem morpebyercs TOIBKO MEPETPAHCIUPOBATH
MO/LYJIb.
Nurepdeiicul B a3bike Java

Interface IDrawableq
void Draw ();
static int final SomeConst = 1

we

}

B unrepdeiice MoryT comepKarbCs TOIBKO OObsIBIEHUS METOIOB, a TaK K€ CTATHIECKHUX UJIEHOB M KOHCTAHT. [1o
YMOJTIaHUIO BCe HHTEP@EHChI UMEIOT MPABUIO BHAUMOCTH public.

Ecnu knacc naciemyer HEKOTOPBIH nHTEPdENc, TO OH HOKeH MO0 PeaTn30BaTh BCE METOIbI JAHHOTO WHTEP-
deiica, 16O OBITH AOCTPAKTHBIM.

abstract class Receiver implements IMsg{
public void Receive (Message M){}
X

B C++ npu MHOXKECTBEHHOM HAC/IE€JI0OBAaHHH MOYKET CyIECTBOBATH HECKOJILKO TabJIUIl BUPTYaIbHBIX METOIOB
B ga3pIkax ¢ e IMHUIHBIM HACTETOBAHUEM BCE BUPTYATbHBIE METOIbI OObEINHSIIOTCSI B OMHY OOJBIIYIO TAOJIUILY.

Peanuzamnus unrepdeiica

B Java umeercs nesBHas peanu3aius wHTEpdeiica, TO ecTh Kiacc peanm3yer wHTEP(dEic, KOrma KaxKIoMy
MeTo/ly uHTepdeiica cOOTBETCTBYET O/IMH MyOJIUIHBIH METO/| KJIACCA.

Interface IDrawableq
void Draw ();
static int final SomeConst = 1

we

interface Card{
void Draw ();

};

class CartGame implements IDrawable, Card{

3
B ciydae mesaBHo# peanm3anun wHTEp@eiica MbI HE MOXKEM peann30Barh Draw mjs oboux mHTepdeiicoB.

interface I{void £();}

interface A implements I{}
interface B implements I{}
class X implements A, B {}

Bormpoc - kakoe 31ech nacnenosanue (C# u Java) poMGoBuIHOE Ml OObIYHOE?

[Mocnenusist ocobennocTs Java - maTEpdeiich - Mapkepbl. Kaxkaprit narepdeiic onpenensier "KOHTPAKT IPA TOM
uaTEepdEACH - MAPKEPhI ONPEIETAIOT CAMBIH YUCTBI KOHTPAKT, TO €CTh He UMEIOT METOIOB BOOOIIIE.

Takue uaTepdeiicpl ciyRar s neseil KOMIIIATOPA, TO éCTh TPOrPAMMUCT HE MOXKET CaM ONPEIENsTh TAKHEe
unrepdeiicot. IIpumep - uarepdeiic mapkep Cloneable.

Takwue nuaTepdeiicsl TpedyeT MOAIEPKKY HEKOTOPHIX OMPEISJIeHHBIX METOIOB B KJIACCE.

B C++ saBuoe mousarue maTEpdeiica He TPEOYETCs, TaK KaK OH TOJIEPKUBACT MHOKECTBEHHOE HAC/IEI0BAHUE.
B C++ gBuas unu Hee siBHasi peanu3anus uarepdeiico?

Paccmorpum tenieps a3bik C#. Tam ectb sBHOe moHsiTue uHTEpdEiica, TaM MOLYT COAEPKATHCS O0bIBICHUST
METO/IOB, CBOWCTB, HHIEKCATOPOB.

interfase Intf{
void Insert (T x);
int Counter {get ;}
T this [int];
event MyDelegate Ev;
3
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MNurepdeiic He paspernaer yKa3bpBaTh B cebe Omepamuu Mpeodpa30BAHUs THIA, TOTOMY UTO OH SIBJISIETCS CTa-
tuaeckuM. Eciu ke Mbl nporpammupyem Ha C++, TO Mbl MOXKeM pasperuTb uHTepdeiicaM CoaepKaThb YIeHbl
JAHHBIX, Korna Kak B C# Kaxkablil Takoi caydail Tpebyercsi SBHO OrOBAPUBATH.

C# momyckaeT OJHOBPEMEHHO W SIBHYIO U HE sIBHYIO PEAIM3alui0 WHTEpdEcoB.

SBHag - npocro peanusanusa mybaudHOoro Meroza (mia Kaxkaoro unrepdeiica). Hedpuas - omna peanusanus Ha
BCEX.

I1:IDrawable;
I2:IDrawable;

class X:I1, I2{

public void Draw(){}
};

X x = new X(O);

X.Draw ();
((I1)X) .Draw Q);
((I2)X) .Draw Q);

classX:I1, I2{
void I1.Draw () {...}
void I2.Draw () {...}
}

X x = new X(O);

x.Draw ();//Error

I1 i1 = (I1)x;

il.Draw ();//0k I1.Draw ();

I2 i2 = (I2)x;
i2.Draw ();//0k I2.Draw ();

3aMeTuM 9TO B SIBHOM PEATU3aIUl OTCYTCTBYET MOMM(DUKATOP, TO €CTh TAKYI0 PeaTn3alui0 MOKHO BBI3bIBATH
TOJIBKO MPU TpUBEIeHUE HHTEPdECOB.

JInbo BO3MOKEH TAKON BapUAHT
public void Draw()((I1)this).Draw ()

Nurepdeiic u BupryanpaocTs. OaHa 3 3a7a4 uarepdeiica - onuHakoBas paboTa KOMIIOHEHT, WX PeATn3yro-
muit. Ecsin B Kitacce peanm3oBaH HEKOTOPbIH Meron uHTepdeiica, T0 HACIEAYIONHE ITOT KIACC KJIACCHI HE MOU'YT
TepPeoNpeieIuTh 3TOT MeTon. Takum obpasom, nuarepdeiicst B C# oTanyarorcss OT abCTpakTHBIX KjaaccoB B C++
(c TOUKM 3peHus HACJIEIOBAHNS).
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