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PiBHeHCbKMH Aep:KaBHUI 'yMaHITAPDHUI YHIBEpPCUTET

EBoJironiiini npouecu y nporpamMmyBaHHi

KoM totepHe mporpamyBaHHsI BUCTYIIA€ OCOOJIMBUM BUJIOM AiSUIBHOCTI JIIOJUHU. 3
omHOrO OOKY #oro po3ymitorh sik muctenrBo ( JI. Kayr), 3 iHImOro BOHO
HiANOpsAIKOBaHE 3aKOHaM JIOTiKU. [IporpaMyBaHHS TICHO MOB’si3aHE 3 MATEMATUKOIO,
X04a 32 CBOEIO MPUPOJOI0 3HAYHO BIAPI3HAETHCA BiJ HEi. Pe3ynbpTaT nmporpaMmyBaHHs
He aOCTPaKTHUM, a NUJIKOM peagbHO ICHYIOUYUH MPOAYKT (I0AATOK), 1 e Oe3MepeyHo
HaOMIKy€e TpOrpaMyBaHHs /IO 1HXKEHepHoi misibHOCTI. I[lim wac CTBOpeHHs
MPOTPAMHOTO MPOJYKTY, KPIM OCHOBHOI METH - peaii3allii ajJropuTMy, 4acTo €
HEOOXITHOIO 1 ONTHUMI3aIlisd ePEeKTUBHOCTI Horo pobotu. Maremaruka, 1HXEHepis 1
MporpamMyBaHHs CbOTOHI HAYyTh IOPYHY.

Ha cpboronni MokHa BUIUIMTH JEKUIbKa MOB MPOTrpaMyBaHHs, sIKI BIUIMBAIOTh Ha
nporpamHy iHmyctpito: Visual Basic, C, C++, Object Pascal, Java, C#, Eiffel,
O6epoH. KokHy 3 HHX MOXHAa BHKOPHUCTOBYBAaTM B TIM 4YM IHIIIA MIpi B SIKOCTI
QITOPUTMIYHOT MOBH. AJITOPUTMIYHA MOBA, B3arajil KaKy4u, BiJpi3HIETHCA BlJ MOBU
nporpamyBaHHs. EBoroIis MOB TporpamyBaHHsS TpHUBEia J0 TOTO, IO TOHSTTS
QITOPUTMIYHOI MOBU 3aMIHWJIOCS TOHATTSAM MOBHM MpPOTpaMyBaHHs, sKe€ Jall
PO3UMHWIOCS y CEpPEAOBHINI peami3allii(cepeioBHIle TPAHCIALIl, BHKOHYIOUA
cuctemMa, Halip crtanaaptHux O10miorex)[3]. [lpu peanizamii anroputMy B Mexax
MEBHOTO CEpeOBHUINa Oarato yBaru BUMara€ BHBYCHHS CEPEIOBHINA, a HE TUTBKU
MOBU TIPOTPAMyBaHHs, Ky BOHO TMIATPUMY€E. 3a TEXHIYHUMH JACTAISAMH YacTo
BTPAYaEThCsl PO3YMIHHSA 1/1€1 anroputmy. A 6€3 I[bOTr0 NMEePEHECTH AITOPUTM HA 1HITY
MOBY Ta 1 3aCTOCyBaTH Moro OyJe JOBOJI TSKKUM 3aBAaHHsAM. Pa3zom 3 Tum
AITOPUTMIYHA MOBA HE MOBUHHA OYTH aOCTPAKTHOIO, aJKE MEPEBIPKY PIllIEeHb YacTO
NOTPIOHO BUKOHYBATH JOCIIIHUM HIISAXOM. TOOTO aaropuTMiuHa MOBa Ma€ peajabHO

ICHyBaTH, BOHA MIOBUHHA CIIMPATHCS HA HEBEJIMKY KIJTBKICTh 0a30BUX MOHATH 1 OyTH



JOCTaTHBO BHPA3HOIO JJIS MOJAHHS PI3HOTO POy anroputMmiB. MoBa MOBHHHA OyTH
JAKOHIYHOIO, JIOCTYITHOIO Ha OUIBIIOCTI IMOMIMPEHUX KOMIT FOTEpHHUX muiaTdopm[3].

binbmicte anropurmiuaux moB, Takux sik C, Ilackans, Oynu ctBopeni y 60-70 pp.
XX ct. [Ipotarom 1poro yacy 3’sBISUTHCS HOBI MOBH, IIPUHECEHI HUMH i1ei Oynu
3aKJIajJieH] y CydacHI MOBHM MPOTpaMyBaHHSA(TAK CTAJIOCA 13 KOHIICMINED 00 €KTHO -
OpPIEHTOBAHOTO MIPOTpaMyBaHHS).

Sxuio mopiBHIOBAaTH Taki MOBM mporpamyBanHs, sk C, Ilackans, Java, To cmig
CKa3aTH, 10 CTBOPIOBAIMCS BOHHM B PI3HMM yac 1 3 pizHoo Meroro(Ilackanb - s
HAaBYaHHA aJropuTMmizamii 1 mnporpamyBaHHo, C - a8 mpodeciiiHoro
MporpaMyBaHHs), JOMOBHIOBAJKCS B MPOIECI CBOTO MPAKTHYHOTO BUKOPHCTAHHS
PI3HUMH KOPUCHUMH THCTPYKIIISIMU, 1 B KIHIIEBOMY PE3yJbTaTl MPUUIILIA Maike 110
MOBHOI TOTOXXHOCTI. BIM3bKI 32 3MICTOM KOHCTPYKIII PI3HUX MOB NPOTrpaMyBaHHs
BIJIPI3HSIOTECS B OCHOBHOMY CIOCOOOM 3amucy. ToOTO BOHM MarOTh MOA10HUMN
3MICT(CEMaHTHKY), ajieé Pi3HUN MOPSAOK CIIAyBaHHS KOMIIOHEHT(CHHTAKCHUC) 1 Pi3HI
KJIFOUOBI CJIOBA(JIEKCHKY). 3BIJICH MOKHA Oyin0 O 3p0OMTH BUCHOBOK, LIO Pi3HI MOBU
porpamMyBaHHS HaJalOTh MPOrPAMICTY OJHAKOBI MOMJIIMBOCTI JJIsl peatizaltii
anroputmiB. Y [1] ommcyeTbcs Ha CEMaHTUYHOMY pIBHI ‘‘yHiBepcajgbHa MOBa
nporpamyBaHHsa. Omnuc Takoi €AUHOT CEMaHTHYHOI 0a3um Hajgae MOXKIMBOCTI
CTBOPEHHsI “‘yHIBEpCAJIBLHOTO KOMIMUISITOpA”, KWW MIT OU MpaitoBaTé 3 Oyab-sSKOIO
ICHYIOYOI0 MOBOIO, SIKa MAa€ CIUIbHY 3 IHIIMMU ceMaHTH4Hy Oa3y. ChigpHa
CEMaHTHKa JI03BOJMUTH KOPUCTYBATHUCA OJHMM CHHTAaKCUYHUM aHAJi3aToOpoM 1
€IVHAM TEHEepaTOPOM BHUKOHYBAHOTO KOMYy JUIS iCHyIOuuMX MOB. Jlekcumka ik ycix
Cy4aCHHUX MOB 1JIEHTHYHA. AJle KO’)KHAa MOBa MICTUTh KOHCTPYKIIii, XapakTepH1 TUIbKU
mia Hei. Tak 3Bany “obOnmacth mepetuny” mnsi moB C, Ilackambs, Java ckiagae
omiepaTop LUKy 3 MapaMeTpoM. AJie HaBITh JJIA Il€i KOHCTPYKII XapakTepHe Te,
110 00JacTh MEPETUHY OXOIUIIOE TIIbKU IUKIM 3 mapameTpoM +1, -1. Takum unHOM
BCI 1HII [UKJIM 3 MapaMeTpoM OyayTh BiHeceHl 1o ‘“obnacti 00’eqHanHs”. Tak, B
oOnacte 00’eqHAHHS NOTPAIUIAIOTH TUN MHOXMHU y Ilackami, JuUpexTuBU
npenporiecopa C. Anami3 “o0macti nmepeTuHy”’ Cy4aCHHUX MOB MPOTPaMyBaHHS Ja€

BIJIMOBIb HA 3alIUTaHHS, K1 KOHCTPYKIl € HAOUIbIN KUTTE€3MATHUMU. 3BUYAITHO,



PS KOHCTPYKIIN 13 0051acTi 00’ €IHAHHA MOXKYTh OyTH BUKOPHUCTAaHI, aje Iie MOKaxe
TIJIBKU TIPAKTHKA.

Ao cemaHTHKa MOBU OyJe BH3HAUYEHA YITKO, TO 3 SBISETHCS MOKJIUBICTD
BIIMOBUTHCS Bil TEKCTy B SKOCTI 1HCTpYMEHTa BBEJCHHS MPOTpaMH, Ha 3MiHY
TEKCTOBOMY PEIaKTOpy MpUiJIe CTPYKTYPHUHM, KU JT03BOJUTH 30€piraTtd roToBi
CTPYKTYpH(TUIH JTaHUX, oniepatopu). [lepexia 10 CTpYKTYpHOTO pellakTopa Ha/lacTb
MOXJIMBOCTI  on-line KOMMIJIAIIi mPOrpaMu(KOI OmepaTopa CTBOPIOETHCS MMM Yac
oro BBOJYy), CTBOPEHHS K BHKOHYBaHOro ¢aina cTaHe KOMIIOHYBaHHSIM
BIIKOMITUJIbOBAHUX YaCTUH mporpamu. llepexin Ha CTPyKTYpHUM peaakTop 1 BiIMOBa
Bl TEKCTy fAK HOCIS MporpamMu J03BOJUTh 3POOUTH HACTYIHUN KpOK MICIIs
CTBOPEHHSI BI3yaJIbHUX CHCTEM IporpamyBaHHA. BizyanbHi cuctemu (Delphi, Visual
C++), BXKe ChOroAHI JO3BOJIAIOTH CTBOPIOBATH I1HTEepdelic mporpamu B
IHTEPAKTUBHOMY PEXHUMI. AJie TpH HEOOX1THOCTI 3apOTrpaMyBaTH SIKUHCh aITOPUTM
3HOBY MOTPIOHO MPAIIOBATU 3 TEKCTOM IPOTPaMH.

[Iupokuii pPO3BUTOK KOMIT FOTEPHOI 1HAYCTpIi, BIPOBAIKEHHS OOYMCIIOBAIBHOI
TEXHIKH B Pi3HI cepy MIsUTBHOCTI JIOJUHA HE MOXE HE TPUBOIUTH JI0 TTOSBH HOBUX
3aBJaHb Mepea po3poOHUKaMu mporpaMHoro 3adesnedeHHsa. CyTh Oyab—IKO1 KpHU3u
y TOporpaMyBaHHI — MPOTUPIYYST MK MOTpedaMu B 1HPOpPMAIIMHUX CUCTEMax 1
MOKJIMBOCTSIMM TEXHOJIOTIM IX CTBOpeHHsA 1 cymnpoBoay. Hacrae mMomeHT, konu
MOJIMBOCTI TEXHOJIOT1i PO3POOKH 1 CYNpOBOAY NPHUKIAAHUX CHUCTEM CTalOTh
HEJIOCTaTHIMH JUIsI TOTO, II00 PO3B’A3yBaTH 3a/iaul TAKOTO PiBHS CKIAIHOCTI, SIKUN
JOIMYCKAIOTh amaparHi 3aco0M, TaKOX 3pOCTalOTh BHUMOTH JI0 SIKOCTI MPOTPaMHOTO
3a0€3IMeUeHHs], OCKUIBKU 3POCTAa€ CKJIAIHICTh 1 BIIMOBIAAIBHICTh BUKOHYBAaHUX HUMH
GyHKITIH.

[lepmri oGuuCIIOBaIbHI MAallMHU MPOrPAMYBAJIMCA HA armapaTHOMY PIBHI ILISXOM
KOMyTaIlii TpurepiB 3’eqHyBadbHUMU Kabemsmu. [li3Hilme mnporpamy BBOIWIH
NMepeMUKaHHsIM TyMOnepiB Ha mynbTi. llepmia kpusa iHboOpMaIitHUX CcHUCTEM
noB’si3aHa OyJa 3 BiACTaBaHHSM MPOJYKTUBHOCTI Mpalll IporpaMmyBaHHs Ha MyJbTax
Bi moTped y obumciennsx. Tak 3’sIBUIOCS MPOTpaMyBaHHS Ha aceMmOiepi. 3 yacom

OpOoro CTajJo HCEAOCTAaTHBLO, 1 3’SBUJIUCS MOBH I[MporpaMmyBaHHs BHUCOKOI'O piBHH.



Crouatky BCl 3ycWuisi po3poOHUKIB Oyilu  30CepekKeHi Ha  po3poOril
CHeIiaTi30BaHuX YW MPOOJIEMHO-OPIEHTOBAaHWX MOB TporpamyBaHHs (KoGom,
Cimyna, Acnin ta iH.). Lli MoBu Oyiu po3paxoBaHi Ha pO3B’sI3yBaHHS 3a7a4 IIEBHOTO
TUMy, W0 CIPOCTHJIO MPOLIEC PO3POOKH MPOrpaMHUX MPOAYKTIB y KOHKPETHIH
npeaMeTHIN o0yacTi. AJle Il CIeIliajgi3oBaHUX MOB XapaKTepHOI € IpobiiemMa
oOMmexxeHOCTI o0jacTi 3acTocyBaHHsA. IlocTymoBe yckiagHEHHsS 3aaad, KoOJIiB,
3017bIIEHHS O00’€MIB  TpOrpaMHUX 3aco0iB, IO PO3POOISIIHMCA, CIPUUUMHUIIO
BUHUKHEHHS HOBOT'O CTHJIIO 1 TEXHIKU mporpamyBanHs. [lounnHatoum 13 70-x pp. XX
CT. (pOpMYIOTECS OCHOBH MeTO0JI0Ti1 1 Teopii mporpamyBaHHsA(H.Biprt, E. Jlekctpa,
H. TIpic). ToOro Tperss kpuza Oyna po3B’si3aHa TOSIBOIO CTPYKTYPHOTO
porpamMyBaHHs, SIK HAWOUIBII MPOJYKTUBHOTO CTUJIIO TMporpamyBaHHsS. Po3BUTOK
KOHLEMIII CTPYKTypH3alii MPUBIB 10 HEOOXIAHOCTI CTPYKTypH3alii AaHUX, IO 1
BU3HAYWJIO y MOBaxX MPOTpaMyBaHHsS TOSBY MEXaHi3MiB aOCTparyBaHHSI THIIIB
nanux(Mopyna). AOcTparyBaHHsI THUIIIB JaHUX JIAIJIO B OCHOBY TEXHOJOTII
MOAYJBHOTO TpOTpamMyBaHHSA. Y MOIYJIBHOMY IMPOTpaMyBaHHI BHKOPHUCTOBYETHCS
MPUHITUIT OOMEXEHHS JOCTYMy JO0 JAaHUX: Mporpama po30MBaEThCA HA MOJYJI Tak,
1100 J1aHi, 110 ONMPAIlbOBYIOTHCS MOAYJIEM, OyJIM CXOBaH1 Y HbOMY.

UeTBepTa kpu3za Oyrna BUKIMKAaHA HEOOXIJIHICTIO MAacOBOTO CTBOPEHHS CHUCTEM 3
rpadiuanM 1HTEepdelicom kopuctyBada. L1 kpusza Oyna po3B’sizaHa MOSBOIO
00’ €KTHO-OPIEHTOBAHOTO CTHJIIO MporpamyBaHHs. O0’€KTHO - OpIEHTOBAHUNA METO]]
mporpamMyBaHHsI HaWOUIbII TOBHO peaii3ye TEXHOJOTII0 CTPYKTYpHOTO Ta
MOJYJIBHOTO TPOTPaMyBaHHS, € 3pYYHHM CIOCOOOM JJisi CTBOPEHHS CKIIQTHHUX
1€EpApXIYHUX CHUCTEM, SIKI JOMYCKalOTh po3mupeHHs. OO0’€KTHO - Opi€EHTOBAaHA
napajurMa MmporoHy€e HOBUM MiJIX1J] 10 PO3POOKH TPOrpaMHOTo 3a0e3MedeHHS.
OcHoBHa 1aes OOII monsrae y mepenadi moBiioMjieHb o0’ekTtam. [[ns 1poro
noTpiOHO, MO0 00’€KTH BU3HAYAIKMCS Pa30M 13 TOBIIOMJIEHHSMH, Ha SKI BOHU
OynyTh pearyBaTH. Takuii cmoci0 MHUCICHHS HE NPUTAMAaHHUM MPOICTYPHOMY
NPOrpaMyBaHHIO, ISl SKOTO XapaKTEpHE BU3HAYEHHSI CTPYKTYp HaHUX, IO MOTIM
nepefalTbes y miamporpamMud sk napamerpu. CHHCOK CydacHUX O0’€KTHO —

opieHTOBaHUX MOB ckjanarTh Object Pascal, C++, C#, Java[5] ta iH. Po3srinsnemo,



SK peali3oBaHl OCHOBHI KOMIIOHEHTH 00 ’€KTHO — OPIEHTOBAHOTO MPOrpaMyBaHHS Y
X MOBax. be3yMOBHO, TOJOBHUM KOMIIOHEHTOM BHUCTYNAE 00 ’€km, SIKAA €
AKTUBHOIO OJIMHUIICIO JaHUX, CTPYKTYPOIO, 110 00’ €HY€E €IEMEHTH JIaHUX 1 onepariii
Hag HuUMHU. KoxkeH 00’€KT € eKk3eMIUIIpoM MeBHOro kiacy. OO’€KTH € He TUIbKH
NOpLIsIMU JaHuX, a ¥ jpkepenom Aii. Kiac € He 4MM 1HIIMM K OMMCOM TMOBEAIHKU
NpelcTaBHUKA Kiacy, TUIOM JaHuX. Kiac Bu3Hadae crnocid B3aeMoaii #oro
EK3eMIUIIPIB 13 30BHIMHIM cBiTOM. fKmio Taki MoBH sk Object Pascal, C++, Java,
Basic y mouaTkoBoMy iX BapiaHTi HmpoueaypHi, To0To HanOyaosa 3aco6iB OOII Oyna
BHKOHaHa mi3Hime, To C# € MOBOIO 00’€KTHO - OPIEHTOBAHOI'O MpOrpaMyBaHHS. Y
nepuIii rpyni MOB OCHOBHI TUITH BITOKpEMJICHI BiJl 00’ €kTHUX. Y MoB1 C# BCI TUIH,
1 BOy10BaHi, 1 BU3HAYEH1 KOPUCTYBa4YeM, MOPOJIKEH1 Bijl 6a30BOro Kiacy object[4].

Kiacu mMoxyTh OyTH MOB’si3aHI OJIUH 3 OJHUM CITiBBIJIHOILICHHSIMHU CIaJKyBaHHS,
KOHTelHepa. MexaHi3M CHaJKyBaHHS JO03BOJISIE PO3MIMPIOBATH  OIMKC ICHYIOYHUX
00'extiB. CnaJKyBaHHsA € OJHUM 3 MEXaHi3MiB, 3a JOMOMOTOIO0 SIKOTO OJHMH KJlac
00'eKTIB MO€ BKJIIOYATUCSA B poOOTYy 1HIIOrO Kiacy o0'ektiB. CnajKyBaHHSI Halae
MOTYTHI MEXaHi3M MOJICIIOBAHHS BIJHOIICHB, IO ICHYIOTh y PEaJbHOMY CBITI.
BigHomienHst cnagkyBaHHS MK KjacaMH O3HAdae, M0 MOXIJHUM Kiac yCHaJKOBYeE
BCl BIIACTMBOCTI Ta TMOBEMIHKY 0a30BOro KJacy 1 Mae€ JOJAaTKOBi, crenudiuHi
BJIACTMBOCTI Ta METOAHW. BiTHOINEHHAM CHagKyBaHHS KOPHUCTYIOTBCS, SKIIO CITOCIO
3B’SI3KY MDK KJacaMM Ma€ BUTIISAA “kiac 2 € kjacoMm 1”(Hampukian, “nsibka €
Irpamko0” 4u  “JsyIbKa  HAJIEKUTh N0 00°ekTiB  THmy irpamka”). ToOto
poaoBuii(06a30BHil) KJlac BUCTYIAE€ Yy3araJlbHEHHSM TOXIJHUX BiJI HHOTO KJIACIB.
KoHIenTyanbHO KOXEH €K3eMIUIAp MOXiJHOTO KJIaCy BHCTYIIA€ IPEACTABHUKOM i
ponioBoro kiacy Tex. [Ipo KoHTelHepHEe BIIHOIIEHHS MK KJIaCaMU TOBOPSITh, SIKIIO
00'exT kiacy classl mictuth 00'ekT Kitacy class2 , ToOTO neske moje kiacy classl
Mae Tun class2(Hanmpukiam, “JIiTak mMae ABUTYH”).

Mosu Object Pascal, Java, C# nmiaTpuMyroTh MOJIE€Tb OJMHOYHOTO CHAJAKyBaHHsI(B
AKOCT1 0a30BOro Kjacy MOK€ BHUCTYNATH TUIbKM OAuH kjac). Y CH++ pearnizoBaHa
MOJIeNIb MHOXKMHHOTO crajakyBaHHs. MoBa Basic(cepenoBuiie peamizarii Visual

Basic) Bomojiie HEMOBHOKW MIATPUMKOI MEXaHI3MIB 00’ €KTHO-OPIEHTOBAHOIO



MporpamMyBaHHs, JOMYCKAEThCS KOHTCWHEPHE BIAHOIIEHHS MK KJacaMu, ajie He
BimHOMEeHHsT crnaakyBaHHsA. Y Visual Basic.NET meit Hemomik yCyHYTHHA
3aMpoBaKEHHSIM MEXaHI3My CHaJKyBaHHS peai3alli Kiacy, cajakyBaHHs (OpMH.
Peakuito 00’€¢kTa Ha 30BHIIIHI MOBIIOMJICHHS, MOBEIIHKY 00’ €KTa BHU3HAYAIOThH
MeToau(TiamporpaMu, OMUCaHl SK YacTWHA Kiacy). [Ipu mopiBHSHHI  PI3HOBUJIIB
METO/IB y PI3HUX MOBaxX MpOrpaMyBaHHs, MPOCTEKYETHCS CHIIbHICTH(TOTOXKHICTD) Y
TUTIOBUX MeToAax. Tak meroau-mporeaypu, metonu - ¢yskiii y Object Pascal €
HiAIpOorpaMaMu, SIKI BUKJIUKAIOTBCS JIJIs TIEBHOTO €K3eMIUIPY Kiacy. Biamosimaai il
y C++ BuxkonyioTh ¢QyHKIii-wieHn kiacy. KmacoBi mpouenypu ta ¢yHkii Object
Pascal mo npusHaueHHIO BIANMOBIAAIOTH CTaTUYHUM (QyHKUisM C++. Taki meronu
OTOJIONTYIOTHCSl SIK YaCTHHA KJacy, ajie MOXYTh OYyTH BUKOPUCTaHHI1 O€3BIIHOCHO JI0
€K3eMIUIIPIB Kiacy. SKIo 3BUYAMHI METOAM OTPUMYIOTh MOKaXYHMK HAa TEBHUUN
EK3EMIUISIP KJIacy, TO KJIacOBI METOJM BUKIIMKAIOTHCS 3a IOMOMOTOI0 MOCUJIaHHS Ha
kinac. Kpim Toro kiacu MOXyTh MaTH CIELIaIbHI METOJIU - KOHCTPYKTOPH, SKi
cebe moMIOHO KIACOBMM MeTojaM. T00TO BOHM BHUKJIMKAIOTHCS 3a JOIMOMOTOIO
MOCWJIAHHS Ha KJIaC 1 TOBEPTAIOTh 3HAYEHHS, SKE € TOCHWJIAHHSIM Ha CTBOPEHOTO
npeacTaBHuKa kiacy. CrieniaibHi METOH THIIIOTO BUY — I€CTPYKTOPH, CIYXKATh IS
3HUINECHHS TpEACTaBHUKA Kiacy. SIKmo mosist 00’e€kTa poO3MIIIEH] Y BIIKPUTIN
YaCTHHI KJIacy, TO MOXJIMBUN NPSAMHUI TOCTYI A0 HUX. AJle, B3arajil Kaxyuu, TaKun
crocid MOCTyIy He € HalKkpamuM. AKe y TaKOMY BUITQJIKy JIeTalll peasizailii Kiacy
CTalOTh BIJIOMUMH, TOOTO BTpayaroThCsl IMepeBaru 1HKancyssmii. Meroa - akcecop,
SIKUH BHKOPHUCTOBYETHCS IS JOCTYIY JO IMOJSA(MOKINBO, KOPEKTHOI HOTO 3MiHH)
Ma€ TaKl IepeBaru SK HaAIHHICTh JaHUX, IUTICHICTH MOCHIIaHb, epeadadeHi mo0iuHi
edextu. Tak, HamIiHUN cTaH 00’€KTa MOXXe OyTH 3a0e3nmedeHuil 3a JI0MOMOTOIO
MEePEBIPKU 3HAYCHHS MMOJIS HA JOMyCcTUME 3Ha4YeHHs. [Ipu HeoOXiTHOCTI BUKOHAHHS
NEBHUX A1 IpU 3BEPTaHHI /10 MOJIA JOCTaTHbO BIAMOBIAHI A1l peanizyBaTu y METOI,
Oynemo Matu mnepeabadyBaHui moOIUHMN edekT. MAkmo goctym 10 00’€kTa
3MIMCHIOETHCS TUTHKK 3a JOTIOMOTOI0 METOJIB, TO MPH 3MIHAaX y peajizarii Kiacy

JIOCTaTHBO OYJ1e 3MIHUTH JIMILIE Peaizallito METOIIB 3BEPTaHHS J0 IMOJIiB.



Bunumicts nomiB 1 metoaiB y Object Pascal, C++, Java BU3Ha4a€eThCsl HANEKHICTIO
A0 TOi uYM 1HIIOI YacTHMHM Kiacy. HalBumuil piBeHb OOMEXKEHHS BHIUMOCTI
€JIEMEHTIB 3a0e3MeuyeThCs 3aKPUTOI0 YacTHUHOIO Kiacy(private). Bonu Buaumi
TIJIBKY Y BU3HAUEHHI Kiacy. 3axuieHi(protected) e1eMeHTH MOXKYTh OyTH BUAMMI Yy
JAHOMY KJIaci Ta y MOXIJHUX KJIacax, ajie 30BHI BUBHAUCHHSI KJ1acy BOHU HE JOCTYIIHI.
Binkpura(public) yacTuHa Ki1acy CIy»KuTh iHTep(dEcoM 13 30BHIIITHIM CBITOM, TOOTO
€JIEMEHTH JIaHUX YM MiANpOrpaMu, OMUcaHl TyT, JOCTYMHI K y Tl KJacy, Tak 1 3a
HOTr0 MeXaMH.

BaxnmBol0 KOMIOHEHTOIO 00’€KTHO - OPIEHTOBAHOI TEXHOJIOTI] MPOrpaMyBaHHS €
noaiMopd13M(”MHOKUHHICTE ¢Gopm™). Tlommopdism -  37aTHICTH MOBITOMIICHHS
BUKJIMKATH Pi3HI Jii(peakiii metoiB). KoHkpeTrHa ¢popMma peaxiiii Ha MOBIIOMIICHHS
MOKE€ BHM3HAYaTHCS 1€ Ha €Tall TPAHCILLIl MporpamMu(CTaTHYHUNA TOJIIMOPQI3M).
SIko 00’€KT MOB’SA3YETHCA 13 MOBIIOMJICHHSIM 1] YaC BUKOHAHHS MpOrpaMu(Ii3He
3B'SI3yBaHHs), TO KaXyThb Npo JauHaMiyHuM moniMopdizm. B C++ momimopdizm
MPOSIBIIIETHCS y MIATPUMII MEXaHI3MIB TepeBaHTaXeHHs QYHKIIH(METO1B KJlacy y
TOMY 4HCIHi), oOmepalii, BipTyalnbHUX GQYyHKIIH. MexaHi3Mu TepeBaHTAKCHHS
GyHKLIM, BIpTyaJlbHUX (YHKUIA OpUTaMaHHI W 1HIIUM OO’€KTHO - OpPIEHTOBAHUM
MOBaM. BUKIHMK BIPTyaJbHOTO METOMy JOTMOMAarae peagi3yBaTH pi3HI BapiaHTU
MOBEJIHKYA TPU BUKOPUCTAHHI y PI3HUX KJAcaX METOAY 3 OJIHUM 1 TUM K€ IMEHEM.
BipTyanbauii MeTOT 103BOJISIE MOXITHOMY KJ1acy MOJU(]IKyBaTH MOBEAIHKY METOY,
3aJIaHOTO y KJaci - momepeaHuky. ToO6To mommopdizM € aOCTpakili€ro MOBEIIHKH.
Mo>kHa COPUYMHIOBATH MEBHY MOBEAIHKY IO 1IMEH1 SKOTOCh €K3eMIUIApa Kiacy, He
3HAIOYM TOYHO, SIKa caMe peai3allis METOy NMpU LboMy Oy/ie BUKJIMKAHA, 1 HABITh HE
3HAIOYM THUITY, JI0 SIKOTO 1€l 00’e€KT HanmexuTh. [Iporec Bu3HAUCHHS peami3ariii
METOJIa BUKOHYBATUMEThLCS JUHAMIYHO, TOOTO OJIMH 1 TOH K€ MAIIMHHUN KOJI MOXKE
BUKIIMKATU Memodl TOXIAHOTO Kiacy kzacl Ha OZHOMY MpOXOai 1 memoo2
MOXITHOTO  KJacy kaac2 Ha JpyroMmy, SKIIO TMpH PI3HUX MOpoXojax
BUKOPHUCTOBYIOTHCS P13HI €K3EMIUISIPH 00’ €KTIB.

Bci 00’€kTHO - Opi€HTOBaHI MOBH MIATPUMYIOTH MEXaHI3M OIpPAIIOBAHHS

BUKJIIOUHUX CUTYallii. BUKitoueHHs € crmocoOom mepeaadi iHpopmariii mpo MoMUIIKY



yacy BHUKOHaHHS Yy Ty YacTHUHY MpOTpamu, sika rnependadyeHa sl OMpaIfOBAHHS
BIJIMOBIAHOT cHUTyallii. Y TpaauliifHOMy croco0i OmpalioBaHHS MOMHIIOK dYacy
BUKOHAHHS BBEJEHI 3HAYEHHsS JI0 TOYaTKy iXx oOOpOoOKM TNepeBipsIOThCA Ha
KOPEKTHICTh 3HA4YCHb. TaK 3BaHHUM ‘3aXMCHHI’ KOJ MOXE CTaTH JIOBOJII 00’ €MHHM,
aJpKe TMepeBIPKY Ha JOMYCTUMICTh MPHUHACTHCS BUKOHYBATH YM HE MICIA KOXKHOTO
omepatopa. CydacHi 00’€KTHO-OpPIEHTOBaHI MOBHM MPOIOHYIOTH  CIHEIllaJIbHI
CUHTAKCHYHI KOHCTPYKIII UIsi po3B’s3aHHS Takux mpobmeM. Kom, sxuit moxe
reHepyBaTh TMOMUIIKY, BIJOKPEMJICHMI BIJl KONy, SIKMH pearye Ha momMuiky. Kop,
KU BUSBISE TIOMUJIKY, 8UKUOAE BUKIIOUEHHS, IO CIYKUTh CUTHAJIOM NP0 CTaH
nomMuiku. Koj sikuil pearye Ha Takuid CUTHaJ, HA3UBAIOTh 0OPOOHUKOM BUKIIOYEHHS.
Konu notpiOHuit 0OpoOHMK 3HAMJIEHUN, BIH OTPUMY€E KEpYyBaHHs, SIK MPaBUJIO, HE
MOBEPTAIOYHUCH JI0 KOy, 110 BUKIMKAB MOMUJIKY. [liciis BukoHaHHS Koay 0OpoOHMKa
NOMMJIOK a00 MPOJOBXKYETbCSI BUKOHAaHHS MpPOTpamMH, ab0 3IIHMCHIOETHCS MOIIYK
iHIIOro  0OpoOHMKA BUKIIOUEHHS. KepyBaHHS BUKIIOUEHHSIMH € 3ac000M
M1JIBUIIICHHS HAJIIMHOCTI Mporpam.

[TapanenbHO 3 PO3BUTKOM MPOLEAYPHOTO CTUIIIO MPOrpamMyBaHHs Ha MoyaTky 70-x
pokiB XX CT. 3'SIBUJIUCh HENpPOUEAYpHI MOBHM  JIOTIYHOTO MpOrpamMyBaHHS 1
nporpamyBaHHsi mTyuHoro iHtenekty (Jlicm, Ilposor). Tak, Ilponor-mporpama e
HabOPOM meepodicenb Ta Npaesu, K1 3aal0Th BITHOIIEHHS MDK 00'€KTaMu, 1 memu
(mpoBOro 3amuty). Ilporec BUKOHAHHS TIPOTpaMU TPAKTYETHCS SK IPOIIEC
YCTAaHOBJICHHSI  3arajibHOi ~ 3HAYMMOCTI JIOT14HOiI (QopMynu 3a TpaBUIIaAMH,
YCTaHOBJICHUMH CEMAHTHUKOIO Ti€l UM 1HIIOT MOBU. Pe3ynbTaT 00uncieHp € moO1uHUM
MPOAYKTOM TPOIEAYPH BUCHOBKY. Takuii MeTOJI sIBIsi€ COOOIO MOBHY MPOTHIICKHICTD
MporpamMyBaHHIO SKOIO-HEOynb 13 mporeaypHux MoB. Cwroromni [Iposor - moma,
MpU3HAaYeHa JJis IPOrpaMyBaHHS JIOJATKIB, 110 BUKOPUCTOBYIOTh 3aCO0M 1 METOIU
HITYYHOT'O 1HTEJIEKTY, CTBOPEHHSI €KCIIEPTHUX CUCTEM 1 [MOIaHHS 3HAHb.

[Ipyuraa TenepimHbOi M'SATOI KPU3H - MAcOBE BIPOBAKEHHS 1H(POpMAIIHHUX
texHosorii(IT) y 6i3Hec Ta MOOYT 1 MIMPOKE MOIIUPEHHS PO3MOJUICHUX CHCTEM.
Hunimnii gac - 1ie yac moBCIOAHOTO BUKOpucTaHHs iHGopmamiitHux cuctem(IC).

IToTtpeba B iHAMBIAyaIbHUX JOAATKaX CKJIajga€e MIIbHOHU ek3eMIuisipiB. [loku 110



noTpedu KOPHUCTYBayiB YacTKOBO 3aJ0OBOJIBHSIIOTHCA 3a PaxXyHOK THII30BaHUX
OporpaM YW TMAakKeTiB, IO BOJOMIIOTH JACIKUMH MOKJIMBOCTAMH HAaJIaro[KEHHS.
Opnak po3B’si3aHHS TPOXM CKJIAJHIIIKX 3a/7ad BUMara€ HABUYOK 1 YMiHb
mporpamMicra, SSKUMH TepeBakHa OLIBIICTh KOPUCTYBaudiB HE BOJIOAIIOTH. Buxin 3
i€l cUTYyalli - y BIAKPUTUX KOMIIOHEHTHUX TEXHOJIOTisX po3poOku IC 1 mommpeHH1
KOMITIOHEHTIB MO 3arajJilbHOJOCTYITHUX [JIOOANbHUX Mepexkax. IMoBipHO, ¥y
MEePCIEKTUBI MOOYI0Ba MPHUKJIAIHAX TporpaM Oye He po3poOKoro, a “CkiagaHHsIM
il 3 TOTOBUX KOMITOHEHTIB, 1 3aiiMaTHCs UM OyJie He MporpamicT (SIKui BMi€ KPOK 3a
KpPOKOM TMOSCHUTH MallWHI, $K PpO3B’SA3yBaTH 3ajadyy), a KBall(piKOBAHHIM
KOPUCTYBa4y, AKUH BMIi€ c(OpMyIIOBaTH, IO HOMY MOTPIOHO «HA BHUXOII», Y
TEpMiHaX, 3pPO3YMUIMX CHUCTEMI KEpyBaHHS KOMIOHEHTaMu. LleHTp Baru mpu
PO3pO0II NEPEMICTUTHCS 3 MPOrPaMyBaHHS Ha TPOECKTYBaHHS.

[Tpu npoekTyBaHHS 3a/1a4l BaKIMBUMH € KOPEKTHA ii OCTaHOBKA, (DOPMYIIIOBAaHHS
KpUTEpiiB, SAKUM Ma€ BIANOBiAATU po3B’s3aHHA 3amadl. Y 80-x pokax XX cT.
JOOCIIKEHHS! TMPUYMH HEBJIA4Y MpU peaii3alli BEJIMKUX POrpaMHUX MPOEKTIB
nmokaszayo, mo Onu3bko 56% MOMUIIOK JOMYCKAIOThCs Ha eTamni (OopMyITFOBaHHS
BUMOT 70 nporpamu. [Ipm npoMy BuTpadaerbcst B cepeaHboMy 82% ycCiX 3yCHIIb,
BUTPAuEHUX KOJIEKTMBOM Ha YCYHEHHS MOMMWJIOK IMPOEKTY, Y TOW yac sIK Ha eTarll
KOJIyBaHHSI TIPOrpaM JOMYCKAEThCS BIAMOBIAHO 7% TOMHIIOK 1 BUTpadaeTbes 1%
3yCWJIb Ha iXHIO JIKBiJamiio. Y 1eil yac (GopMymitoeTbesl Te3a Mpo Te, 10 METOI0
IpOrpaMyBaHHS € HE MOPOJPKEHHS MPOrpaMu SIK TaKOi, @ CTBOPEHHS TEXHOJOTTYHUX
YMOB, KOJIU TIpoTpamMHe 3a0e3MeueHHs, M0 pO3pPO0ISIEThCS, JIETKO alanTyeThCs 10
HOBUX OOCTaBMH 1 HOBOIO pO3yMiHHA poO3B's3yBaHOi 3amayi . P. XemMiHr Ttak
dbopmyioe 1o Te3y: ... 00UMCTIOBAIbHA MPAKTHKA BUMAra€ MOCTIMHOTO BUBUYEHHS
JTOCHIDKYBAHOT 3a/Jadi HE TUIBKUM TEpe] OpraHi3ali€ld OOYMCIICHb, aje TaKoX Yy
mpoiieci #oro po3BUTKY W OCOOJMBO Ha Ti CTamii, KOJM OTpPUMaHl YHUCIa
BUTJIYMadylOTbCS MOBOIO TIEPBICHOT 3a1a4i’”.

[lepeniueni BuIlle NPUYMHU TpuBean B cepeauHi 80-x pokiB XX CT. 10
YCBIAOMJIEHHSI HEOOX1HOCTI peaii3aiii IHTerpOBAHOTO OTOUEHHS MIATPUMKH BCHOTO

KUTTEBOTO LIMKITY MPOrPaMHOIO 3aco0y 1, y MepIly 4epry, eramy NpoeKTyBaHHs, 110



OoOyMOBHWJIO TIOSIBY IHCTPYMEHTQJIBHHMX 3acO0iB aBTOMATH3aIlli MPOEKTyBaHHS
nporpamuux cucteM (CASE-texHomoriit).

Cnouatky CASE-3aco6u Oynu  Opi€eHTOBaHI Ha  pO3B’SI3yBaHHA  3a/ay
aBTOMATHU30BAHOTO 30MpaHHA iHPOpMAIll 3 MpeaMeTHOI 00iacTi 1 MPOEKTYBaHHS
MalOyTHBOTO Mporpamuoro 3adesnedeHus(113), mo q03BoIsI0 6 3a01IaKyBaTH Yac
npu ctBopeHHi [I3 3a paxyHOK OLIbII PETENBLHOTO aHai3y BUXIJHUX BUMOT 1
Kpallloro MOYaTKOBOro IuiaHyBaHHs mporpamu. 3rogoMm y CASE-3acobax apyroro
MOKOJIIHHS IIIJIKOM YHM YacTKOBO OYJM aBTOMATHM30BaHI TaKli BaKJIMBI CKJIAJIOBI
xuTreBoro mukiy II3 sk wmoxemoBaHHs 1H(opMali mTpeaMETHOT 00JacTi;
MpoTrpaMyBaHHs; TECTyBaHHS, HamaropkeHHsa I3 1 Bumip SKOCTi; MIATPUMKA
JTOKYMEHTYBaHHS; cynpoBia. 3actocyBaHHsi CASE-IHCTpyMEHTIB J103BOJISIE 3HAYHOIO
MIPOIO 3HHM3UTH TPYIOMICTKICTh CTBOpeHHA [I3, a B OKpemMHX BHMaaKax 3aMIHUTU
MporpamMyBaHHsI aBTOMAaTUYHUM CUHTE30M IPOTPaM.

TakuMm 4MHOM, PO3BUTOK METOJIB aBToMaru3allli po3poOku I13 BinOyBaeThcs Ha
pI3HUX OCHOBax (MOJyJIbHE TMpOrpaMyBaHHs, 00’ €KTHO-OPIEHTOBAaHUN MiAXIJ,
noriune mporpamyBaHHsi, CASE-TexHomorii), mo Tak Yd 1HaKIie pPO3BUBAIOTH
KOHLIEMIIi CTpyKTypH3alii B nporpamyBaHHi. CTpyKTypH3alis Clpuse€ NPOBEIECHHIO
e(eKTUBHOT JIEKOMITO3HUIII1 IPOEKTY, 1110 JI03BOJISIE€ OJEPKYBATHU SIK IUTICHE YSBJICHHS
npo II3, Tak 1 Woro geram. OnHaK, HE3BaKAIOUM HAa YHUCJICHHI PO3pOOKH B 1A
obnacti, y 1uIomMy mpoOieMa aBToMmaTuzaimii po3poOku [I3  3anuinaerbcs
HEpO3B’S3aHOI0 3 0araTbOX MPUYUH SIK METOAOJOTIYHOTO, TaK 1 MPAKTUYHOTO
XapakTepy.

VYinockoHalleHHST ~ TEXHIYHUX 3aco0iB BigoOpakeHHs 1H(popmallli npuBeno 10
rpadiqHOTO TIAXOAy PO3B’sI3aHHA MpoOJeMu aBToMatm3ailli po3pooku I13, 1o
0a3yeTbcsl Ha 171€1 3alTydyeHHs BI3yaJlbHUX (OpM MOJAHHS mporpam, y OUIbIIN Mipi
BIJIMOBIIHUX OOpa3HOMY CIOCOOYy MUCICHHS JIFOAWHH. 3aCTOCYBaHHs TrpadidyHuX
METO/IB 001Is€ KapIMHATIBLHO TIABUIIUTH MPOIYKTUBHICTH Tparli mporpamicta. Kpim
Toro, rpadiuHa ¢opma 3amucy TMOPIBHAHO 3 TEKCTOBUM IMOJAHHSM Mporpam

3a0e3neyye OUIbII BUCOKUH PpIBEHb IXHBOI CTPYKTypH3allii, JAOTpPUMaHHS



TEXHOJIOTIYHOT KYJIbTYpPH NpOrpaMyBaHHsS, NPOMNOHYE OUIbII HAIIWHUN CTUIb
MporpamMyBaHHS.

Cporoani BiJioMa JOCHTh BEJIMKA KUIBKICTh BIAJIUX 1HCTPYMEHTAJIBHUX 3ac00iB
Biyamizallii mporpamyBaHHs. Hacammepenm 1€ CTOCYeThCs Bi3yalbHUX 3aco0iB
po3poOKK ekpaHHUX (GopM, MeHIO M 1HIUX eneMmeHTiB nporpamu (Visual BASIC,
Delphi, Visual C++, Builder C++ i T.1.), 3aco0iB aBTOMaTH3allii MPOCKTYBaHHSI
nporpamuoro 3abesnedeHHs (CASE-3aco6iB), 3aco0iB MIBUIKOT PO3POOKHU JOJATKIB
st iHpopMamiiaux cucteM (Visual FoxPro), TekcTtoBux 1 rpadiyHuX peaakTopis,
BUJABHUYUX CUCTEM 1 T.[I.

Ax 6aurMoO, NPUHUUIIK PO3B’SI3aHHS NPOTUPIUYSA Y TporpamyBaHHI OyJid OJJTHUMH 1
THMH K: TEpexXiJl BiJ YHIKAJIbHOTO KOAY JO THUPaKOBAHOIO; BiJl MAalIMHHO- YU
CHUCTEMO - 3aJIEKHOTO J0 M030aBJIECHOTIO TAKUX PUC; Bl MOKPOKOBUX 1HCTPYKIIHN 10
onmucy mnpeaMeTHoi oOnacti. PiBHI 1ux mepexojaiB Ha pI3HUX eTamnax Oyiu
HEO/JIHAKOBUMHU, aJi€ MPOCIIJKOBYEThCS 3arajbHa TEHJICHIS MIJBUIIEHHS PIBHA

abcTpakiii ¥ yHi(ikaiis.
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