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1 . daprogramebis1. daprogramebis1. daprogramebis1. daprogramebis1. daprogramebis

meTodi, stili, modeli da enameTodi, stili, modeli da enameTodi, stili, modeli da enameTodi, stili, modeli da enameTodi, stili, modeli da ena

`meTodi~ berZnuli sityvaa (methodos) da niSnavs gzas,

kvlevis gzas, Teorias. esaa miznis miRwevis xerxi konkretuli

amocanis gadawyvetisas, garkveuli wesebis simravlis

sistematuri gamoyenebis safuZvelze.

`programa~, aseve berZnulia (program, routine) da gamoxatavs
operaciebis Sesrulebis mimdevrobis aRweras winaswar cnobili

algoriTmis safuZvelze.

daprogrameba aris programis Seqmnis procesi. is moicavs

programis daproeqtebis, kodirebisa da testirebis etapebs.

amgvarad, daprogramebis meTodi marTvis procesia, romlis

drosac iqmneba programuli produqti (programuli paketi).

programis xarisxi da muSaobis efeqturoba damokidebulia

rogorc daprogramebis meTodze (obieqturi faqtori), aseve

damprogrameblis codnaze, gamocdilebasa da temperamentze

(subieqturi faqtori). programa SeiZleba asrulebdes Tavis

movaleobas, xsnides ama Tu im amocanas, magram igi iyos cudad

an kargad Sedgenili. `cudad~ an `kargad~ niSnavs imas, Tu

ramdenad gasagebadaa programa dawerili (Sinaarsobrivad),

rogoria misi gamosaxvis struqtura anu forma.

daprogramebis procesis ganxilvisas gamoyofen oTx ZiriTad

cnebas: daprogramebis meTods, daprogramebis stils, damuSavebis

algoriTms (models) da daprogramebis enas.

daprogramebis meTodidaprogramebis meTodidaprogramebis meTodidaprogramebis meTodidaprogramebis meTodi asaxavs programis Sesrulebis

xerxs, teqnologias. magaliTad, struqturuli daprogrameba

niSnavs programuli paketebis Seqmnas daRmavali daproeqtebisa

da programebis moduluri principebis gamoyenebiT.

arsebobs saxlis aSenebis tradiciuli meTodi, dawyebuli

saZirkvlidan, pirveli, meore da a.S. sarTulebi da bolos,

saxuravi. arsebobs meore meTodic, saZirkveli, Semdeg saxuravi,

zeda sarTuli, qveda sarTuli da bolos pirveli sarTuli.
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ra Tqma unda, Senobis agebis am or Sesrulebas gansxvavebuli

teqnologiebi sWirdeba. saboloo produqti Senobaa, romelsac

ar emCneva ra meTodiT aSenda, e.i. meTodi ar emCneva produqts.

asevea programaSi. misi wakiTxviT Zneli dasadgeni iqneba, Tu

romeli meTodia gamoyenebuli (magaliTad, daRmavali Tu aRmavali

daproeqtebis).

is, rac SeiZleba SevamCnioT programas an Senobas, aris

forma, anu gamosaxvis, aRweris stili. ̀ stili~ berZnuli sityvaa

(stylus) da Cxirs niSnavs, romelTac Zvelad sanTlis dafebze

werdnen (Cxapnidnen).

mSeneblobis stili: magaliTad, sveticxoveli (me-10 saukune)

marTlmadidebluri eklesiebis stiliTaa agebuli, parizis

RvTismSoblis taZari (me-12 saukune) _ goTuri stilia

(bazilika), riTac kaTolikuri eklesiebi gamoirCeva.

protestantuli eklesia (me-16 saukune) stiliT ar hgavs

Tavis winamorbedebs, ara aqvs gumbaTebi, wminda xatebi da

qandakebebi da a.S.

stilis saSualebiT xSirad gansazRvraven mxatvruli

nawarmoebis an sportuli klubis xelweras. magaliTad, pikasos

stili (kubizmi, neoklasikuri mimdevroba, me-20 saukune),

fexburTSi _ braziliuri stili da a.S. amgvarad, stilia is,

risi SemCnevacaa SesaZlebeli, sxva obieqtebTan Sedarebis gziT

SesaZlebelia misi gamorCeva.

daprogramebis stilidaprogramebis stilidaprogramebis stilidaprogramebis stilidaprogramebis stili. amboben, rom damprogramebels aqvs

cudi stili, Tu is xSirad� gamoiyenebs GOTO operators, an

monacemTa aRwerisTvis iyenebs iseT simboloebs da saxelebs,

romelTac ara aqvT kavSiri SinaarsTan, daniSnulebasTan.

programa SeiZleba agebuli iqnes operatorebis gamoyenebiT,

maSin igi proceduruli stilisaa (magaliTad, C,Pascal da
sxva). Tu programaSi iyeneben mxolod funqciebs, maSin saqme

gvaqvs funqciur stilTan (magaliTad, Lisp). Sedegebis misaRebad
programa SeiZleba agebuli iqnes logikuri programebis (wesebis)

simravliT da am wesebis damuSavebisaTvis logikuri gamoyvanis
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algoriTmebiT. maSin vlaparakobT daprogramebis logikur

stilze (magaliTad, Prolog). Tu daprogramebis dros gamoiyeneba
obieqtebis asaxvis abstraqtuli xerxi, romlis safuZvelzec

isini SeiZleba gaerTianebul iqnen erT klasSi da aqvT

SesaZlebloba gadascen TavianTi Tvisebebi axlad Seqmnil

obieqtebs, maSin saqme gvaqvs obieqtebze orientirebul anu

daprogramebis obieqt-orientirebul stilTan (magaliTad, C++,
Delphi da sxva).

erT programaSi SesaZlebelia gamoyenebuli iqnes ramdenime

stili, maSin aseT enebs hibriduls uwodeben. ena miT ufro

mZlavria, rac meti stilia masSi realizebuli. aRniSnul

sakiTxebs momdevno paragrafebSi ufro detalurad SevexebiT.

davsvaT kiTxva: romeli stilia ukeTesi, romeli stili

SevarCioT amocanis gadasawyvetad? swor pasuxs TviT

konkretuli amocanis analizi mogvcems. saWiroa dadgindes

amocanis mizani, Sinaarsi, ZiriTadi elementebis nairsaxeoba

dabolos, rac mTavaria, _ am amocanis gadamuSavebis modeli

(algoriTmi).

amgvarad, Tu daprogramebis stili programis formas gvaZlevs,

gadamuSavebis modeli am formas SinaarsiT avsebs. stilis

msgavsad, gadamuSavebis sxvadasxva modeli arsebobs. ganvixiloT

zogierTi maTgani.

_ gadamuSavebis tradiciuli modeligadamuSavebis tradiciuli modeligadamuSavebis tradiciuli modeligadamuSavebis tradiciuli modeligadamuSavebis tradiciuli modeli fon-neimanis

(amerikeli maTematikosi, 1903-1957) manqanis saxeliTaa cnobili.

am manqanis principiT muSaobs TiTqmis dRemde arsebuli yvela

kompiuteri. esaa mimdevrobiTi, bijuri Sesruleba yoveli

operatorisa, romelic cvlis manqanis mdgomareobas. igi flobs

mexsierebas da monacemTa damuSavebis iseT operaciebs, rogoricaa

Sedareba, gadacema, SeerTeba, gamoyvana (warmoeba), waSla da

a.S.

_ gadamuSavebis funqciuri modeligadamuSavebis funqciuri modeligadamuSavebis funqciuri modeligadamuSavebis funqciuri modeligadamuSavebis funqciuri modeli igulisxmeba

maTematikuri funqciis cneba, romelic gvaZlevs gansazRvris

aris calsaxa asaxvas mniSvnelobaTa areze. gansazRvrisa da
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mniSvnelobaTa areebi arsebobs abstraqtulad (simravlis saxiT),

imisgan damoukideblad, Tu ra mimdevrobiT airCeva wyvilebi,

romlebic funqciur damokidebulebebs asrulebs. manqanas

miewodeba funqciis saxeli da argumentebi, romlis safuZvelze

is i povis, gadaamuSavebs da gamoscems monacemTa Sesabamis

mniSvnelobebs.

_ gadamuSavebis relaciuri modeligadamuSavebis relaciuri modeligadamuSavebis relaciuri modeligadamuSavebis relaciuri modeligadamuSavebis relaciuri modeli. igulisxmeba

maTematikuri damokidebulebebis, mimarTebis cneba. relaciebi

ganisazRvreba rogorc qvesimravleebi monacemTa sxvadasxva

domenebis dekartuli namravlidan. esaa cxrili striqonebiT

(korteJebiT), romelTa svetebi moTavsebulia atributTa

(velebis) saxelebiT, xolo cxrilis striqonisa da svetis

gadakveTaze moTavsebulia monacemis konkretuli mniSvneloba

Sesabamisi domenidan (erTgvarovan monacemTa simravle). manqanas

miewodeba relaciis saxeli da argumentebi, magaliTad, mosaZebn

atributTa saxelebi, romlebic winaswar gansazRvrul predikats,

logikur pirobas unda akmayofilebdes. igi amuSavebs am predikats

da eZebs relaciaSi Sesabamis monacemTa striqonebs.

_ mtkicebaTa modelimtkicebaTa modelimtkicebaTa modelimtkicebaTa modelimtkicebaTa modeli. igi efuZneba deduqcias da iyenebs

logikur formulebs, romlebic qmnis simravles aqsiomaTa

saxiT. amaTgan mtkicdeba, gamoiyvaneba axali formulebi

Teoremebis saxiT. mtkicebaTa Teoriis fuZemdebelia germaneli

maTematikosi daviT gilberti (1862-1943), romelmac pirvelma

Semoitana es cneba da gamoiyena maTematikuri Teoriis, kerZod,

aqsiomaTa sistemis arawinaaRmdegobriobis dasamtkiceblad.

mtkicebaTa modelis gamosayeneblad manqanas unda SeeZlos

pirveli rigis logikuri predikatebis damuSavebis meqanizmis

realizeba.

_ problemaTa gadamwyvetiproblemaTa gadamwyvetiproblemaTa gadamwyvetiproblemaTa gadamwyvetiproblemaTa gadamwyveti. igi amuSavebs problemebis

specifikaciebs. problema aRiwereba gansazRvruli formiT, xolo

problemaTa gadamwyveti gamoiyvans misi amoxsnis gzas.

xelovnuri inteleqtis sistemebSi dRemde gamoyenebul aseTi
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meqanizmebi orientirebulia im martivi problemebis aRsawerad,

romlebic mocemulia sawyisi situaciebis miznobrivi

predikatebisa da dasaSveb operatorTa erTobliobis bazaze.

rogorc zemoaRweril, aseve sxva saxis damuSavebis modelebis

analizi gviCvenebs, rom umravlesi maTgani maTematikuri

modelebia, maT Soris garkveuli wili logikur modelebze

modis. am sakiTxebis Seswavla da Semdgomi ganviTareba dResac

aqtualur mecnierul mimarTulebad iTvleba, gansakuTrebiT

ki maTematikuri modelebis semantikuri problemebis gadawyveta.

Cven gavecaniT daprogramebis meTodis, stilisa da modelis

cnebebs. davsviT amocana (zogadad), ganvsazRvreT misi

gadawyvetis gza. SevarCieT daprogramebis meTodi da stili,

movaxdineT amocanis modelisa da  misi Sesrulebis algoriTmis

formalizeba. dagvrCa am algoriTmis kompiuterSi gadatana

da Sedegebis miReba. es sakiTxebi wydeba daprogramebis enebis

safuZvelze.

daprogramebis enebidaprogramebis enebidaprogramebis enebidaprogramebis enebidaprogramebis enebi formaluri sistemebia, romelTa

saSualebiT aRiwereba amocanis gadawyvetis algoriTmebi ise,

rom SesaZlebeli xdeba maTi Semdgomi manqanuri gadamuSaveba.

amgvarad, daprogramebis ena is instrumentuli saSualebaa,

romliTac algoriTmi Caiwereba manqanur kodebSi.

yovel enas da, maT Soris, manqanursac, aqvs simboloebis

alfabeti, romlis bazaze aiwyoba enis konstruqciuli

elementebi: operatorebi (dajavSnul sityvaTa erToblioba),

funqciebi (standartuli da arastandartuli), gamosaxulebebi

da operaciebi (ariTmetikuli da logikuri), relaciebi, wesebi

da a.S. yovel enaSi realizebulia am konstruqciuli elementebis

mani pulirebis gramatikuli wesebi, monacemTa abstraqtuli

struqturebis aRweris saSualebani, operaciebis, funqciebisa

da qveprogramebis Sesrulebis mimdevrobis marTvis saSualebani

(ganStoebebi, ciklebi, gadamrTvelebi, rakursiebi) da a.S.

yovel daprogramebis enas aqvs Tavisi stili. SeiZleba erT
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enaSi daprogramebis ramdenime stili iyos realizebuli, amiT

izrdeba enis simZlavre da moqniloba. ena xSirad orientirebulia

garkveuli klasis amocanebis gadawyvetaze, maT abstraqciaze.

magaliTad, PROLOG ena logikuri daprogramebis amocanebs

wyvets, LISP _ funqciur, C da PASCAL struqturuli

daprogramebis karg instrumentebad iTvleba, C++ da DELPHI
proceduruli da deskrifciuli tipis monacemTa manipulirebis

iseTi enebi, rogoricaa algebruli ena ISBL (Information Sys-
tem Base Language), SekiTxvebis ena ekranuli redaqtoriT QBE
(Query By Example), SQL an SEQUEL enebi, romlebic algebrul

da aRricxvis enebs Soris mdgomi enebia da a.S.

bolo aTwleulSi gansakuTrebiT ganviTareba da farTo

gamoyeneba hpova obieqt-orientirebuli daprogramebis enebma

(C++,  Delphi), funqciuri (Clos) da logikuri daprogramebis

(Prolog++) koncefciebiT.
 obieqt-orientirebuli enebi obieqt-orientirebuli enebi obieqt-orientirebuli enebi obieqt-orientirebuli enebi obieqt-orientirebuli enebi or jgufad iyofa:

1. daprogramebis enebis gafarToebiT miRebuli hibriduli

obieqt-orientirebuli enebi, maT miekuTvneba Simula-67, C++,
Clos, Prolog++ da sxv.

2. axlad Seqmnili, e.w. sufTa obieqt-orientirebuli enebi.

magaliTad, Smaltalk-80, Eiffel da a.S
orive jgufs Tavisi dadebiTi da uaryofiTi momentebi

gaaCnia gamoyenebis TvalsazrisiT. magaliTad, sufTa obieqt-

orientirebuli enebi kompaqturi da advilad asaTvisebelia,

magram aklia daprogramebis universaluri enebis bevri Tviseba

(saSualebebi), gamoyenebis are aseve SezRudullia. Tavis mxriv,

hibriduli enebi moculobiT didia, magram maTSi Serwymulia

rogorc ZiriTadi enis (magaliTad C) dadebiTi mxareebi, aseve
axali obieqt-orientirebuli enebis Tvisebebi. es ki ganapirobebs

imas, rom C++ SeuZlia farTo klasis amocanebis gadaWra. igi

yovelgvari gadaprogramebis gareSe TiTqmis mTlianad amuSavebs

im arsebul sistemebsac, romlebic C-zea dawerili mis Seqmnamde.
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kompiuteruli teqnologiis Semdgomma ganviTarebam, axali

Taobis manqanebis (Pentium, 686 procesorebis bazaze) da Su-
per-VGA  monitorebis Seqmnam dasabami misca mZlavri grafikuli

saSualebebis ganviTarebas. daiZra axali talRa daprogramebis

istoriaSi: Visual-Basic, Borland-C++Builder(Delphi), Oracle da a.S.
viTardeba daprogramebis inJineria da axal-axal siurprizebs

umzadebs kompiuterTa Tayvanismcemlebs.��

2. kompilatorebi da interpretatorebi2. kompilatorebi da interpretatorebi2. kompilatorebi da interpretatorebi2. kompilatorebi da interpretatorebi2. kompilatorebi da interpretatorebi

arsebobs daprogramebis enebis farTo speqtri. isini

gansxvavdeba erTmaneTisagan sintaqsuri, semantikuri da

pragmatuli aspeqtebiT. pirvelSi igulisxmeba enis sintaqsi

da konstruqciebi (wesebi), meoreSi informaciis Sinaarsis

asaxvis done, mesameSi ki _ misi gamoyenebis daniSnulebis

sfero.

kompiuteruli enebi pirobiTad SeiZleba mowesrigebul iqnes

`qvemodan-zemoT~: manqanuri (asembleruli) enebi, daprogramebis

universaluri enebi, monacemTa bazebis marTvis sistemebis enebi,

maRali donis (salaparako, bunebriv enasTan axlos mdgomi)

enebi.

gramatikuli da struqturuli konstruqciebiT enebi

Tavsdeba sistemur programul paketebSi, romelTac samuSao

instrumentuli saSualeba ewodeba. maT safuZvelze iqmneba

samuSao garemo anu momxmareblis interfeisi. sistemuri

programuli paketi kompilatori an interpretatoria. dabali

donisa da universaluri enebi metwilad pirvels miekuTvneba,

monacemTa bazebisa da maRali donis enebi ki _ meores. arsebobs

gamonaklisebic.

ganvixiloT kompilatorsa da interpretators Soris

ZiriTadi gansxvaveba. zogadad, programis momzadeba da misi

manqanaze Sesruleba sam ZiriTad etaps gaivlis (ix. nax.1.1):
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sawyisi teqstis, obieqturi (manqanuri) kodis da Sesrulebadi

failis.

programis sawyis teqsts, romelic am enis operatorebisa

P_NAME.EXE
programis Sesrulebadi

faili

programis manqanuri
kodi

faza 2

P_NAME.C

P_NAME.OBJ

faza 1

programis sawyisi teqsti

kavSirebis
redaqtireba

/linker/

kompilacia
/compiler/

nax.1 .1 . programis kompilaciis etapebi (`nax.1 .1 . programis kompilaciis etapebi (`nax.1 .1 . programis kompilaciis etapebi (`nax.1 .1 . programis kompilaciis etapebi (`nax.1 .1 . programis kompilaciis etapebi (`C~-enis magaliTze)~-enis magaliTze)~-enis magaliTze)~-enis magaliTze)~-enis magaliTze)

da dasaSvebi konstruqciebisagan Sedgeba, wers adamiani da

miawvdis kompiuterSi am enis kompilators (magaliTad, tc.exe;
bc.exe) an interpretators (magaliTad, qbasic.exe,
foxpro.exe).sawyisi teqsti umeteswilad inglisuri enis

terminebiT da amocanaSi gamoyenebuli formaluri

konstruciebiTaa dakompleqtebuli. aseTi teqsti manqanisaTvis

gaugebaria. amitomac mas sWirdeba `Tarjimani~. esaa swored

kompilaciis faza: programis sawyisi teqstis sintaqsuri

Semowmeba (Secdomebis analiziT) da Sesabamisi manqanuri kodis

formireba (*.obj-gafarToebiT). kodebSi gamoxatuli teqsti

manqanisaTvis misaRebia da igi aanalizebs, Tu ra unda programas

misgan, anu ra saxis resursebs Txoulobs igi manqanuri

mexsierebisa da programuli standartuli biblioTekidan. me-

2 fazaze, kavSirebis redaqtori Cveni programis manqanur

kods miuerTebs misTvis saWiro sxva qveprogramebs da funqciebs.

amis Semdeg iqmneba Sesrulebadi faili (*.exe-gafarToebiT).
Tu kompilatorTan gvaqvs saqme, maSin es exe-faili Tavsdeba
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mocemul direqtoriaSi da misi gamoyeneba SeiZleba

mravaljeradad (wina etapebis gauvlelad). programis

Sesrulebis procesi swrafia.

interpretatoris SemTxvevaSi orive faza sruldeba, magram

ar iqmneba exe-faili. programa erTxel Sesruldeba. Tu

xelmeored gvinda avamuSaoT programa, isev unda gamoviZaxoT

misi sawyisi teqsti da CavataroT kompilacia da linkireba.

es ki, ra Tqma unda, anelebs programis Sesrulebisa da Sedegebis

miRebis process.

kompilirebuli exe-faili mobiluria, misi Sesruleba SeiZleba

sxva Tavsebad manqanebzec kompilatoris gareSec.

interpretatorze Sesrulebuli programa ki moiTxovs Tavisi

sistemuri interpretatoris arsebobasac, rac araa efeqturi.

daprogramebis universaluri ena `C~ (`C++~) miekuTvneba
swored kompilatorTa ojaxs. misi gamoyenebis efeqturobis

damadasturebelia is faqti, rom TviT qseluri operaciuli

sistema UNIX, operaciuli sistema Windows, Microsoft-is paketebi
da sxva dawerilia am enaze. daprogramebis enebi Java da

Prolog ki miekuTvneba interpretatorebs. maTi `deda~-enebia

Sesabamisad C++ da Pascal.

3. struqturuli daprogramebis meTodi3. struqturuli daprogramebis meTodi3. struqturuli daprogramebis meTodi3. struqturuli daprogramebis meTodi3. struqturuli daprogramebis meTodi

struqturuli midgoma daprogramebis erT-erTi

meTodologiuri safuZvelia, romelic 70-iani wlebis

dasawyisidan iRebs saTaves. misi mizania ̀ daprogramebis procesis~

marTva kompaqturi, adamianisTvis gasagebi da saimedod momuSave

programuli modelebis asagebad. daprogramebis procesis sworad

organizeba sagrZnoblad zrdis programistis Sromis

nayofierebas da amcirebs misi danergvis dros.

struqturuli daprogramebis ideologia erT-erTi mTavari

komponentia daprogramebis obieqt-orientirebuli enebisaTvis.
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daprogramebis procesi ramdenime etapisagan Sedgeba:

1. amocanis dasmaamocanis dasmaamocanis dasmaamocanis dasmaamocanis dasma. es Zalze sapasuxismgeblo etapia, vinaidan

aq unda Camoyalibdes amocana, romelSic zustad iqneba asaxuli

ZiriTadi mizani, sawyisi pirobebi, monacemebi da saboloo

Sedegebi. amasTanave, unda ganisazRvros amocanis gadawyvetis

modeli, misi Sesrulebis algoriTmi da vadebi.

2. daproeqtebadaproeqtebadaproeqtebadaproeqtebadaproeqteba. am etapze xorcieldeba dasmuli amocanis

gadawyvetis sirTulis Sefaseba. mis safuZvelze daproeqteba

momavali programis calkeuli modulebi (aq amocanis

dekompozicia anu misi daSla, gamartiveba igulisxmeba) da

maTi urTierTkavSirebis sqemebi. am etapze bolo punqts

modulebis gamWoli kontroli warmoadgens. gamWoli kontrolis

arsi mdgomareobs Secdomebis aRmoCenaSi daproeqtebis etapis

adreul stadiaze (vidre ar dawyebula daprogrameba).

3. kodirebakodirebakodirebakodirebakodireba. esaa daprogrameba romelime enaze, anu

modulebisa da mTliani sistemis aRwera manqanisaTvis gasageb

enaze, kodebiT.

4. testirebatestirebatestirebatestirebatestireba. am etapze mowmdeba programis unari

sakontrolo monacemebze. sakontroloa monacemebi, romelTa

gadamuSavebis Sedegebi winaswar cnobilia. programam, romelic

kodirebul iqna manqanaze, unda mogvces igive Sedegebi. Tu

Sedegebi aradamakmayofilebelia, maSin mizezebi unda veZeboT

daprogramebis procesis wina etapebze.

struqturuli daprogramebis meTodis arsi swored isaa,

rom sagrZnoblad Seamciros zemoaRwerili etapebis cikluri

gamoyenebis raodenoba da programuli produqti Cabardes

gansazRvrul vadebSi.
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3.1 . struqturuli daprogramebis3.1 . struqturuli daprogramebis3.1 . struqturuli daprogramebis3.1 . struqturuli daprogramebis3.1 . struqturuli daprogramebis

ZiriTadi elementebiZiriTadi elementebiZiriTadi elementebiZiriTadi elementebiZiriTadi elementebi

struqturuli daprogrameba sami ZiriTadi nawilisagan
Sedgeba:

_ daRmavali teqnologia;
_ struqturuli daprogrameba;
_ gamWoli struqturuli kontroli.
literaturaSi xSirad daRmav al struqturul

daprogramebasac moixsenieben. am sakiTxs Semdeg paragrafSi
davubrundebiT, axla ki gamovkveToT struqturuli

daprogramebis ZiriTadi elementebi.

programuli produqti (paketi) aris ierarqiulad

struqturirebuli modulis erToblioba (ix. nax. 3.1).

ierarqiulad organizebis princi pi rTuli amocanis

(programis) dekompoziciis saSualebaa SedarebiT mcire zomis

modulebad. magaliTad, M0 mTavari programaa, M11 da M12
 qveprogramebis ierarqiis me-2 doneze da a.S. m1,m2, .... programuli

modulebia, romlebic ierarqiis yvelaze qveda doneze iqmneba.

nax. 3.1 . programuli paketis ierarqiulad struqturirebisnax. 3.1 . programuli paketis ierarqiulad struqturirebisnax. 3.1 . programuli paketis ierarqiulad struqturirebisnax. 3.1 . programuli paketis ierarqiulad struqturirebisnax. 3.1 . programuli paketis ierarqiulad struqturirebis
zogadi sqema, mzogadi sqema, mzogadi sqema, mzogadi sqema, mzogadi sqema, m i_ qveda donis modulebi, s_ qveda donis modulebi, s_ qveda donis modulebi, s_ qveda donis modulebi, s_ qveda donis modulebi, s j_ saxSobebi_ saxSobebi_ saxSobebi_ saxSobebi_ saxSobebi

m1 m2 s m20 s s. . .. . .

M10

M11 M12

M111 M112 M113 . . . M121 M122

. . .
. . . .

 M0 

s s s m m m 
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s - saxSobi `formaluri~ programuli modulia, romelsac

konkretuli Sinaarsi jer kidev miRebuli ara aqvs. mi da sj
modulebiT xdeba zeda donis programuli (agregirebuli)

modulebis ageba.

modulebad dayofis sakiTxi damproeqteblis funqciaa da

efeqturobac mis gamocdilebazea damokidebuli.

daprogramebis dros mniSvnelovan amocanad iTvleba

programis Sesrulebis procesis efeqturi ganxorcieleba,

romlis drosac daculia daprogramebis kargi stili. klasikur

literaturaSi am dros operator GOTO-s moixsenieben.

arasasurvelad iTvleba am operatoris gamoyeneba, Tumca, SeiZleba

arastruqturirebuli programac daiweros GOTO-s gareSe

ise, rogorc struqturirebuli GOTO-ebiT. amgvarad, upirobo

gadasasvlelis _ GOTO-s gamoyeneba iTvleba marTvis sqemebis

usistemo konstruirebis saSualebad, romlis drosac programa

kargavs aRqmadobas da marTvadobas.

mis nacvlad gamoyenebul unda iqnes iseTi moqnili da

mZlavri saSualebani, rogoricaa pirobiTi gadasvlis (ganStoebis)

bloki (if else.....), ciklebis organizebis blokebi (while, case,
do case ...) da a.S.

 struqturuli daprogramebis erT-erTi ZiriTadi elementia
programis cvladebisa da konstantebis SerCeva. programis
aRqmadoba metia, roca masSi Sinaarsobrivi saxelebi gamoiyeneba.

yovel programas, qveprogramas, funqcias, cvladebs, konstantebs,

masivebs da sxva agregatul monacemebs sasurvelia hqondes

semantikuri saxelebi, romlebSic asaxuli iqneba maTi

daniSnuleba, funqcia.

daprogramebis karg stilad SeiZleba CavTvaloT programaSi

Seweuli abzacebis, carieli striqonebisa da komentarebis

gamoyeneba. yovelive es xels uwyobs programis kiTxvis

procesSi programistis mxedvelobiTi da gonebrivi resursebis

efeqtur gamoyenebas.
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3.2 . daprogramebis daRmavali teqnologia3.2. daprogramebis daRmavali teqnologia3.2. daprogramebis daRmavali teqnologia3.2. daprogramebis daRmavali teqnologia3.2. daprogramebis daRmavali teqnologia

davubrundeT 3.1 naxazze warmodgenili programuli paketis

zogad sqemas. rogorc aRvniSneT, igi modulebis ierarqiulad

mowesrigebuli erTobliobaa. daprogramebis teqnologia aris

meTodi da kompiuterze realizaciis instrumentuli saSualeba

(daprogramebis ena).

daRmavali teqnologia niSnavs, rom programuli modulebi

unda damuSavdes zemodan qvemoT. am dros qveda doneebze

gamoiyeneba saxSobebi. saxSobic programuli modulia, oRond

igi droebiT carielia, SeiZleba masSi mxolod Sesvla da

gamosvla. droTa ganmavlobaSi saxSobebi Seicvleba realuri

programuli modulebiT.

arsebobs daprogramebis tradiciuli anu aRmavali

teqnologia, romlis drosac sistemis daproeqteba xdeba zemodan

qvemoT, xolo programuli modulebis daprogrameba qvemodan

zemoT, magaliTad, 3.1 naxazisTvis damuSavdeba yvelaze qveda

donis programaTa modulebi, Semdeg zemoTa da a.S.

problema mdgomareobs SemdegSi. davuSvaT, rom qveda donis

yvela programuli moduli funqcionirebs. zeda donis modulis

daprogramebis dros gamoiyeneba qveda donis modulebi. xSirad

aRmoCndeba, rom es modulebi ver muSaobs erTmaneTTan. e.i.

cal-calke yvela muSaobs, erTad ki araa. es iwvevs programis

daproeqtebisa da kodirebis etapebis gameorebas, rac, ra Tqma

unda, Sromatevadi da arasasurveli procesia. rac ufro rTuli

da didia sistema, da rac meti programisti monawileobs misi

modulebis kodirebaSi, miT metia Sansi arafunqcionirebadi

programuli paketis miRebisa.

daprogramebis daRmavali teqnologia ki yovelive amas

iTvaliswinebs, vinaidan igi programul modulebs aproeqtebs

da akodirebs zemodan qvemoT. Tavidan xdeba sistemis

funqciuri specifikatorebisa da misi Semadgeneli programuli

modulebis Tavsebadobis pirobebis gansazRvra. ierarqiis zeda

donidan qvedaze Casvla ise ar xdeba, rom ar muSaobdes zeda
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donis moduli. swored misi muSaobis uzrunvelsayofad (Tu

mas sWirdeba kavSiri qveda donis modulebTan) qmnian droebiT

modulebs anu saxSobebs. aseT meTods `CanCqers~ adareben,

sadac qvemoT Camoyola gacilebiT advilia, vidre zemoT ayola.

modulebisa da saxSobebis daprogramebis rigiToba

ganisazRvreba dagegmvis etapze. aq ganixilaven ierarqiul,

operaciul da kombinirebul midgomas.

ierarqiuli midgomiT dagegmva iTvaliswinebs modulebis

daprogramebas da testirebas ierarqiuli ganlagebis mixedviT.

jer iqmneba erTi donis yvela moduli, Semdeg xdeba gadasvla

qveda doneze. SesaZlebelia agreTve ierarqiis jer erTi Stos

modulebis Seqmna mTlianad, Semdeg gadasvla meoreze da a.S.

ierarqiuli dagegmvis gamoyenebisas sayuradReboa monacemTa

Tavsebadobis uzrunvelyofa, romlis gareSec garkveuli

problemebi iqmneba modulebs Soris monacemTa gacvlis dros.

operaciuli midgoma gulisxmobs modulebis damuSavebas

maTi Sesrulebis mimdevrobis mixedviT mza programis amuSavebis

dros. es ki damokidebulia sawyisi monacemebis Semadgenlobaze

da ganisazRvreba mgegmavis mier. operaciuli midgomis dadebiTi

mxarea monacemTa Tavsebadobis problemebis ioli gadawyveta

(vidre ierarqiulis SemTxvevaSi), vinaidan modulebi Sesrulebis

mimdevrobiT iqmneba da monacemTa gadacemac am mimdevrobas

emorCileba. naklad SeiZleba CaiTvalos modulebis Sesrulebis

mkacri rigiTobis arseboba, roca romelime moduli ver
damuSavdeba manam, sanam mis win mdgomebi ar Seiqmneba. aman

SeiZleba gazardos mTliani sistemis Seqmnis vadebi.
kombinirebuli midgoma aerTianebs ierarqiuli da operaciuli

midgomebis SesaZleblobebs da ukeTes Sedegsac iZleva. amocana
aratrivialuri da mravalvariantulia, amitomac misi zusti

gadawyveta damokidebulia mgegmavis codnasa da praqtikul
gamocdilebaze.

programuli paketis realizaciis etapi ramdenime bijisagan
Sedgeba.upirvel rigSi, mzaddeba monacemebi testirebisaTvis,

romelTa gamoyenebiTac unda Sefasdes daprogramebuli
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modulebisa da mTliani sistemis Sromis unari. Semdgom bijze

iqmneba programis ZiriTadi birTvi (mTavari moduli), bolos
ki _ modulebi da saxSobebi, romlebic uzrunvelyofs testuri

monacemebis Semowmebas.
daRmavali struqturuli daprogramebis meTodis

gamoyenebisas SesaZlebelia programuli paketis detaluri
daproeqtebis, kodirebis, testirebisa da dokumentirebis

procesebis paraleluri Sesruleba, rac saboloo jamSi
uzrunvelyofs sistemis daprogramebis vadebis dacvas.

3.3 . modulurobis3.3 . modulurobis3.3 . modulurobis3.3 . modulurobis3.3 . modulurobis pr pr pr pr princiinciinciinciinci pipipipipi

rTuli sistemebis dasaproeqteblad gamoiyeneba

struqturuli daRmavali daprogramebis teqnologia. sistemis
sirTules amcireben misi dekompoziciis gziT. am dros miiReba

ramdenime qvesistema, romelTa Semdgomi analizi da
Sesasrulebeli funqciebis mixedviT dayofa kidev ufro

amartivebs da cxadyofs programuli paketis agebis process.
erTi an ramdenime funqcia unda iqnes realizebuli programuli

modulis saxiT (zogjer mas qveprogramas uwodeben). moduls
aqvs saxeli, erTi Sesasvleli da erTi gamosasvleli. mas

miewodeba sawyisi monacemebi, romelTac gadaamuSvebs funqciuri

algoriTmis mixedviT da iZleva Sedegebs.

moduli programuli paketis ZiriTadi komponentia, romlis
damuSaveba da testireba SesaZlebelia damoukideblad. Tu

programuli paketi didia (Sedgeba mravali modulisagan),
maSin izrdeba modulTaSorisi urTierTkavSirebis organizaciis

sirTule, rac gaTvaliswinebul unda iqnes sistemis
daproeqtebis procesis mimdinareobisas.

3.1 naxazze warmodgenili iyo programuli paketis modulebad
dayofis zogadi sqema. yvelaze zeda doneze mdgomi moduli

mTavari modulia, anu is programa, romelic iwyebs muSaobas
kompiuterSi konkretuli amocanis gaSvebisas. mTavari (an zeda

donis) moduli ukavSirdeba qveda donis modulebs, gadascems
maT monacemebs da Rebulobs Sedegebs maTgan.
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modulurobis pronci pis gamoyeneba xasiaTdeba Semdegi

upiratesobiT:
_ didi programuli paketi SeiZleba daiweros erTdroulad

ramdenime programistis mier, rac sagrZnoblad Seamcirebs
Sesrulebis vadebs;

_ SesaZlebelia programuli (standartuli) biblioTekebis
Seqmna;

_ sistemebis daproeqtebisa da programuli realizaciis
marTvis procesisaTvis arsebobs meti bunebrivi sakontrolo

wertilebi, rac aadvilebs mis testirebas;
_ programuli paketis ganaxlebisaTvis mcire dro da

resursebia saWiro, vinaidan modifikacia Seexeba ara mTlian
sistemas, aramed mis calkeul modulebs. modifikaciaSi

vgulisxmobT axali modulis (amocanis) damatebas, Zvelis
Secvlas an amoSlas. ukanasknel SemTxvevaSi gansakuTrebuli

yuradReba unda mieqces modulTSorisi kavSirebis SenarCunebas.
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3 .4 . mmarTveli struqturebi3.4 . mmarTveli struqturebi3.4 . mmarTveli struqturebi3.4 . mmarTveli struqturebi3.4 . mmarTveli struqturebi

programul modulSi nebismieri logikuri amocanis realizeba

SeiZleba iseTi struqturebiT, rogoricaa mimdevroba, ganStoeba
da cikli (ganmeoreba). arastruqturuli programis

struqturulSi gadasayvanad, elementebis sworad organizebaa

saWiro. 3.2 naxazze naCvenebia maTi grafikuli gamosaxvis

saSualebani.

-
PA

+

a b
g

nax.3.2. damuSavebis bloki (a), Semowmebis bloki (b),nax.3.2. damuSavebis bloki (a), Semowmebis bloki (b),nax.3.2. damuSavebis bloki (a), Semowmebis bloki (b),nax.3.2. damuSavebis bloki (a), Semowmebis bloki (b),nax.3.2. damuSavebis bloki (a), Semowmebis bloki (b),

Serwymis bloki (g)Serwymis bloki (g)Serwymis bloki (g)Serwymis bloki (g)Serwymis bloki (g)

A SeiZleba iyos programis operatori, sxva programis

gamoZaxebis funqcia an qveprograma; P Sesamowmebeli predikati,

anu logikuri pirobaa. `+~ niSnavs True (WeSmarits), xolo

`-~ niSnavs False (mcdars). Semowmebis bloks yovelTvis erTi

Sesavali da ori gamosavali aqvs. Serwymis kvanZi is wertilia,

sadac Tavs iyris ori an meti Sesavali da erTi gamosavali.

aq araviTari gardaqmnis procesi ar sruldeba. naxazze yvelgan

monawileobs SemaerTebeli isrebi, romlebic blok-sqemaSi

procesebis marTvis mimarTulebas aRwers (nax.3.3).

am sabazo elementebis safuZvelze

SeiZleba warmovadginoT struqturuli

daprogramebis ZiriTadi mmarTveli

struqturebis sqemebi (ix. nax. 3.4-3.8).

3.6 (a) nax-ze aris Tu...,Tu...,Tu...,Tu...,Tu..., maSin maSin maSin maSin maSin ti pis

cikli, romelSic jer mowmdeba P-
predikatis WeSmariteba, xolo Semdeg

sruldeba an A procedura (Tu +) an

ciklidan gamosvla (Tu -).

A

B

nax .3 .3 .nax .3 .3 .nax .3 .3 .nax .3 .3 .nax .3 .3 .
mimdevrobamimdevrobamimdevrobamimdevrobamimdevroba
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+ -

nax.3.6. ciklebi nax.3.6. ciklebi nax.3.6. ciklebi nax.3.6. ciklebi nax.3.6. ciklebi A procedur procedur procedur procedur proceduris SesrulebiT is SesrulebiT is SesrulebiT is SesrulebiT is SesrulebiT P pr pr pr pr predikatis winaswaredikatis winaswaredikatis winaswaredikatis winaswaredikatis winaswariiiii
(a) da Semdgomi (b) SemowmebiT(a) da Semdgomi (b) SemowmebiT(a) da Semdgomi (b) SemowmebiT(a) da Semdgomi (b) SemowmebiT(a) da Semdgomi (b) SemowmebiT

nax.3.5. Calagebuli struqturanax.3.5. Calagebuli struqturanax.3.5. Calagebuli struqturanax.3.5. Calagebuli struqturanax.3.5. Calagebuli struqtura
ganStoebiTganStoebiTganStoebiTganStoebiTganStoebiT

+ -

-

+

P

A B

nax.3.4. ganStoebanax.3.4. ganStoebanax.3.4. ganStoebanax.3.4. ganStoebanax.3.4. ganStoeba
(Tu .... , maSin ...)(Tu .... , maSin ...)(Tu .... , maSin ...)(Tu .... , maSin ...)(Tu .... , maSin ...)

+ -

P

PA

B C

A

P

+

-

A

P
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nax.3.7. amorCeva ganStoebiTnax.3.7. amorCeva ganStoebiTnax.3.7. amorCeva ganStoebiTnax.3.7. amorCeva ganStoebiTnax.3.7. amorCeva ganStoebiT
(Tu.. . , maSin.. . . . .)(Tu.. . , maSin.. . . . .)(Tu.. . , maSin.. . . . .)(Tu.. . , maSin.. . . . .)(Tu.. . , maSin.. . . . .)

nax.3.8. amorCeva gadamrTveliTnax.3.8. amorCeva gadamrTveliTnax.3.8. amorCeva gadamrTveliTnax.3.8. amorCeva gadamrTveliTnax.3.8. amorCeva gadamrTveliT

. . .

+

+ -

+

+

P1

P2
A

B
P2

C

. . . .

Z

-

-

P

A B C Z
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`0~

`1~

dasawyisi

`2~

nax.3.9. struqturuli blok-sqemanax.3.9. struqturuli blok-sqemanax.3.9. struqturuli blok-sqemanax.3.9. struqturuli blok-sqemanax.3.9. struqturuli blok-sqema

amorCeva (gadamrTveliT)

ganisazRvros P
predikatebi(0,12)

ganStoeba

MIN=MAS[i]

carieliMIN>MAS[i]

-

MAX<MAS[i]
carieli

MAX=MAS[i]

i<=100 p

i=i+1

MIN=MAS[i]
MAX=MAS[i]
SUM=MAS[i]

g
a
n
S
t
o
e
b
a

c
i
k
l
i

m
i
m
d
e
v
r
o
b
a

i=1

Sedegebis
gamotana

dasasruli

SUM=SUM+MAS[i]

+

+

+

-

-
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romelic moicavs zemoaRniSnul struqturul elementebs.

davuSvaT, gvaqvs 100 namdvili ricxvis masivi mas[100]. programam
unda moZebnos am ricxvebidan min-minimumi (Tu predikati

p=0), max-maqsimumi (Tu p=1), an yvela ricxvis jami sum (Tu
p=2).  1.10 naxazze mocemulia es sqema.

3.5 . fsevdokodebi3.5. fsevdokodebi3.5. fsevdokodebi3.5. fsevdokodebi3.5. fsevdokodebi

fsevdokodebi aris programis logikis asaxvis saSualeba,

romelic SeiZleba gamoyenebuli iqnes blok-sqemis nacvlad.

igi bunebrivsa da  manqanurs Soris mdgomi formaluri enaa,

ar moiTxovs daprogramebis konkretuli enis sintaqsis asaxvas.

masSi gamoiyeneba wina paragrafSi aRwerili mmarTveli

struqturebi da striqonebis Caweris safexurebrivi abzacebi.

fsevdokodi iqmneba daprogramebamde da masSi asaxulia

programis muSaobis logika. ganvixiloT fsevdokodis magaliTi

3.9 naxazze mocemuli blok-sqemisaTvis:

3.6-b naxazze pirvelad sruldeba A procedura, Semdeg

mowmdeba predikati. am or struqturas Soris is gansxvavebaa,

rom a-Si SeiZleba A saerTod ar Sesruldes, xolo b-Si

erTxel mainc Sesruldeba aucileblad.

3.7 da 3.8 naxazebze warmodgenilia amorCevis struqturuli

sqemebi. orive erTsa da imave Sedegs iZleva. pirvelSi

realizebulia (Tu ... , maSin...Tu ... , maSin...Tu ... , maSin...Tu ... , maSin...Tu ... , maSin...) konstruqciis Calagebuli

struqturebi, meoreSi Tvisebrivad axali elementebia Semotanili

gadamrTvelis (switch) saxiT. programul modulebSi, romlebSic

bevria Calagebuli struqturebi (magaliTad, menius tipis),

umjobesia gadamrTvelis gamoyeneba. programa gasagebi, kompaqturi

da efeqturicaa.

ganvixiloT konkretuli magaliTi im blok-sqemis agebiT,
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programis dasawyisiprogramis dasawyisiprogramis dasawyisiprogramis dasawyisiprogramis dasawyisi

100-elementian masivSi sawyisi mniSvnelobebis Setana, qveamocanis

reJimis predikatis mniSvnelobis gansazRvra: P-kodi, indeqsi i=1
min, max da sum cvladebze m asi v is pirveli eleme ntis

mniSvnelobis miniWeba

cikli-sanam i<=100

amorCeva P-kodi

SemTxveva 0

Tu min > masivis elementze

maSin min=masivis elementi

        arada

carieli operatori

Tu_dasasruli

SemTxveva 1

Tu max < masivis elementze

maSin max=masivis elementi

        arada

carieli operatori

Tu_dasasruli

SemTxveva 2

sum=sum + masivis elementi

amorCevis_dasasruli

indeqsis gazrda i=i+1

ciklis-dasasruli

Sedegebis gamobeWdva

programis dasasruliprogramis dasasruliprogramis dasasruliprogramis dasasruliprogramis dasasruli

nax.3 .10. fsevdokodis magaliTinax.3 .10. fsevdokodis magaliTinax.3 .10. fsevdokodis magaliTinax.3 .10. fsevdokodis magaliTinax.3 .10. fsevdokodis magaliTi
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3.6 . bijuri detalizacia da programuli3.6. bijuri detalizacia da programuli3.6. bijuri detalizacia da programuli3.6. bijuri detalizacia da programuli3.6. bijuri detalizacia da programuli

kodis segmentaciakodis segmentaciakodis segmentaciakodis segmentaciakodis segmentacia

daRmavali struqturuli daprogramebis teqnologia

iTvaliswinebs programuli paketis daproeqtebis etapze mis

dayofas funqciur modulebad da manqanaze daprogramebas

zemodan-qvemoT. Semadgeneli funqciebis sirTulisa da maTi

Sesrulebis Sinagani logikis mixedviT programuli modulebi

SeiZleba kvlavac dayofil iqnas ufro detalur nawilebad.

amgvarad, bijuri detalizacia iteraciuli procesia, romelic

programuli modulis Semdgom dekompozicias eTanadeba.

iteraciis yovel momdevno bijze modulis funqciebis ufro

detaluri siRrmiseuli sakiTxebi ganixileba, romlebic pirvel

bijze ar ganixileboda. bijebis raodenoba damokidebulia

konkretul amocanaze,  romelic programul modulSi aisaxeba.

bijuri detalizacia aRiwereba fsevdokodis saSualebiT.

pirvel bijze igi zogadi xasiaTisaa, Semdgom da bolo bijebze

ki TandaTan uaxlovdeba daprogramebis enis winadadebebs

(operatorebs), rac iteraciis procesis damTavrebis mauwyebelia.

Tu programuli modulebi didia, isini SeiZleba daiyos

segmentebad. segmenti aris modulis logikuri an fizikuri

nawili. logikurad igi modulis funqciis qvefunqciaa.

fizikurad segmenti SemoisazRvreba programis sawyisi teqstis

striqonebis im raodenobiT, romlebic erT sabeWd gverdze

Tavsdeba (daaxloebiT 50-60 striqoni).

amgvarad segmentacia programis listingis moxerxebuli

organizebis saSualebaa, esaa programis zemodan-qvemoT

daproeqteba modulebis Seqmnis bolo stadiaze.
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4. kiTxvebi da savarjiSoebi4. kiTxvebi da savarjiSoebi4. kiTxvebi da savarjiSoebi4. kiTxvebi da savarjiSoebi4. kiTxvebi da savarjiSoebi

1. ra aris daprogramebis meTodi, stili da ena ?

2. ras niSnavs struqturuli daprogrameba ?

3. ras warmoadgens gadamuSavebis tradiciuli modeli ?

4. ras warmoadgens gadamuSavebis funqciuri modeli ?

5. ras warmoadgens gadamuSavebis relaciuri modeli ?

6. ras warmoadgens gadamuSavebis mtkicebaTa modeli ?

7. ras warmoadgens problemaTa gadamwyveti ?

8. ra aris moduluri principi ?

9. raSi mdgomareobs daRmavali teqnologiis koncefcia ?

10. ras warmoadgens mmarTveli struqturebi ?

11. axseniT cikluri da ganStoebiTi procesebi

   struqturuli blok-sqemis gamoyenebiT.

12. ra aris bijuri detalizacia da programuli kodis

   segmentacia ?

13. ra aris saxSobebi ?

14. ras warmoadgens fsevdokodebi ?

15. ra aris kompilatori da interpretatori ?

16. axseniT kompilaciisa da linkirebis procesebi.

17. struqturuli daprogramebis meTodis gamoyenebiT

SeadgineT ̀ supermarketis~ programuli paketis SemuSavebis

gegma. aRwereT sistemis struqtura da misi realizacii-

saTvis saWiro resursebi.



1

literatura:literatura:literatura:literatura:literatura:

1. gogiCaiSvili, surgulaZe, Sonia. Ddaprogramebis meTodebi

(C,C++). stu, 1997.
2. bothe, surgulaZe da sxv. Tanamedrove programuli

platformebi da enebi. stu, 2003.

3. Booch G.., Jacobson I., Rumbaugh J. Unified Modeling Language
for Object-Oriented Development. Rational Software Corporation, Santa
Clara, 2004.
4. g. surgulaZe. struqturuli daprogramebis meTodi. stu,

Tbilisi, 2005.


	ტიტული
	სარჩევი
	1. დაპროგრამების მეთოდი, სტილი, მოდელი (ალგორითმი) და ენა
	2. კომპილატორები და ინტერპრეტატორები
	3. სტრუქტურული დაპროგრამების მეთოდი
	3.1. სტრუქტურული დაპროგრამების ძირითადი ელემენტები
	3.2. დაპროგრამების დაღმავალი ტექნოლოგია
	3.3. მოდულურობის პრინციპი
	3.4. მმართველი სტრუქტურები
	3.5. ფსევდოკოდები
	3.6. ბიჯური დეტალიზაცია და პროგრამული კოდის სეგმენტაცია

	4. კითხვები და სავარჯიშოები
	ლიტერატურა 



