
n.Todua  z.isaakiani 
 
 
 
 
 
 
 
 
 
 
 
 
 

kompiuteruli teqnologiebis safuZvlebi da 
daprogrameba beisikze 

 
 
 
 
 
 
 
 
 
 

damtkicebulia stu-s 

saredaqcio sagamomcemlo 

sabWos mier 

 

 

 

 

 

 

 

Tbilisi 

2006 



uak 681.3.06 

 

 damxmare saxelmZRvaneloSi “kompiuteruli teqnologiebis sapuZvlebi 

da daprogrameba beisikze” ganxilulia kompiuteteruli teqnologiebis 

ZiriTadi cnebebi da algoriTmizaciisa da beisikze daprogramebis 

safuZvlebi. Teoriuli masalis advilad aTvisebisaTvis saxelmZRvaneloSi 

mocemulia mravali praqtikuli magaliTi. laboratoriuli samuSaoebis 

Sesrulebis magaliTebSi mocemulia amocanebis amoxsnis algoriTmis blok-

sqema da Sesabamisi programis teqsti QBasic-ze. 

 damxmare saxelmZRvanelo gankuTvnilia samSeneblo fakultetis 

studentebisaTvis da imaTTvis, vinc apirebs algoriTmizaciisa da 

daprogramebis Seswavlas. 

 

 

 

 

recenzentebi: prof. m.kublaSvili 

   prof. o.Sonia  

 

 

 

 

 

 

 

 

 

 

 

 

© gamomcemloba “teqnikuri universiteti” 2006w. 

ISBN 

 2



 

s a r C e v i 

 
 
 

Sesavali .................................................................................................................................................... 4 

I Tavi. kompiuteruli teqnologiebis ZiriTadi cnebebi........................ 5 

II Tavi. beisikis ZiriTadi elementebi da konstruqciebi..................... 12 

III Tavi. gamosaxuleba ................................................................................................................. 17 

IV Tavi. QBasic sistemis daprogramebis garemo ................................................ 23 

V Tavi. wrfivi struqturis algoriTmis daprogrameba ........................ 27 

VI Tavi. ganStoebadi struqturis algoriTmis daprogrameba........ 34 

VII Tavi. cikluri struqturis algoriTmis daprogrameba ............... 42 

VIII Tavi. masivebis damuSaveba ........................................................................................... 62 

IX Tavi. daprogrameba qveprogramis gamoyenebiT........................................... 79 

literatura........................................................................................................................................... 96 

 

 3



Sesavali 

 
beisiki (BASIC) Seiqmna 1964 wels amerikis SeerTebul StatebSi im 

adamianebisaTvis, romlebic ar flobdnen kompiuterTan urTierTobis enebs. 

BASIC-i inglisuri winadadebis “Beginner’s All-purpose Symbolic Instruction Code~ 

abreviaturaa, Semadgeneli sityvebis pirveli asoebisgan Sedgenili sityvaa. 

am winadadebis qarTuli Targmania: `simboluri instruqciebis 

mravalmiznobrivi ena damwyebTaTvis~. es ena firma “General Electric”-is 

SekveTiT Seqmnes dortmutis kolejis TanamSromlebma j.kemenim da T.kurcma. 

beisikma sul male didi popularoba moipova kompiuteris 

momxmareblebs Soris Tavisi simartiviTa da SesaZleblobebiT. beisikis 

meore mniSvnelovani mxare is aris, rom igi saSualebas gvaZlevs amovxsnaT 

amocanebi manqanasTan dialogSi. realizaciis simartivem didi impulsi 

misca beisikis farTo gamoyenebas daprogramebis Seswavlis praqtikaSi. 

 beisikze SeiZleba Seiqmnas sakmaod rTuli da mravalgvari programebi, 

aseTia, magaliTad: saTamaSo programebi, informaciis statistikuri 

damuSavebis, daprogramebis avtomatizaciisa da obieqtis marTvis 

programebi da sxva. beisiki iTvleba personaluri kompiuterisaTvis 

dialoguri programebis Seqmnis saukeTeso saSualebad. 

 beisikis ZiriTadi elementebi da konstruqciebi, romlebsac Cven 

ganvixilavT, warmoadgens QQBASIC, Turbo-BASIC, Visual BASIC (VB) da Visual 

BASIC for Applications (VBA)  versiebis ZiriTad birTvebs. 
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I Tavi. kompiuteruli teqnologiebis ZiriTadi cnebebi  

 

1.1. kompiuteris aparaturis Sedgeniloba (Hardware) 

procesori kompiuteris centraluri kvanZia. igi warmarTavs sxva 

kvanZebis muSaobas da informaciis damuSavebis process. procesori 

xasiaTdeba tipiT da swrafqmedebiT, rac megahercobiT izomeba. magaliTad, 

Pentium 4,  2Ghz (2000Mhz). 

mexsiereba _ sivrce, sadac inaxeba dasamuSavebeli informacia _ sami 

tipisaa: 

1) operatiuli mexsiereba aris eleqtronuli sqema, sadac inaxeba is 

informacia, romelic damuSavebis procesSia. 

2) mexsiereba myar diskoze anu e.w. vinCesteri. es kompiuteris ZiriTadi 

mexsierebaa da warmoadgens damcav kolofSi moTavsebul diskos 

(Hard Disc). aq inaxeba informacia, romliTac gamudmebiT 

vsargeblobT. 

3) cvladi mexsiereba. am tipis mexsierebas miekuTvneba: magnituri 

disketebi, sxvadasxva teqnologiis kompaqtdiskebi (CD). maTi 

meSveobiT xdeba informaciis gacvla kompiuterebs Soris da Cven 

kompiuterze axali programebis dayeneba. 

yvelaze swrafqmedia operatiuli mexsiereba. yvelaze didi moculoba 

vinCesters aqvs. 

monitori. Eekraniani mowyobilobaa, romelzec kompiuteri gascems 

imformaciis damuSavebis Sedegebs da masTan urTierTobisaTvis aucilebel 

damxmare informacias. garda amisa, monitori saSualebas gvaZlevs 

TvalnaTliv vakontroloT Cven mier klaviaturaze akrebili informaciis 

siswore da mausis (mouse) muSaobis process. monitori xasiaTdeba ekranis 

diagonalis zomiT da e.w. ekranis garCevadobis maCvenebliT (dpi), riTac 

ganisazRvreba gamosaxulebis SesaZlo xarisxi. 

klaviatura. klaviaturis meSveobiT kompiuters miewodeba 

dasamuSavebeli informacia da kompiuterTan urTierTobisaTvis aucilebeli 

brZanebebi.  
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printeri. sabeWdi mowyobilobaa romlis meSveobiTac xdeba 

informaciis gamobeWdva qaRaldze. printeris maxasiaTeblebia: beWdvis 

siswrafe, furclis erT diumze wertilebis raodenoba anu nabeWdis 

garCevadobis maCvenebeli (dpi) da furclis SesaZlo formati. arsebobs 

rogorc Sav-TeTri, ise feradi printerebi. moqmedebis principis mixedviT 

ganasxvaveben matricul, Wavlur da lazerul printerebs.  

skaneri. informaciis vizualurad wamkiTxavi mowyobilobaa, romlis 

meSveobiTac kompiuteris mexsierebaSi swrafad Seitaneba teqsturi, 

grafikuli da fotodokumentebi.  

ploteri. sabeWdi mowyobilobaa, romlis meSveobiTac xdeba qaRaldze 

didi zomis naxazebis gamoxazva. 

procesori, operatiuli mexsiereba, vinCesteri da cvladi mexsierebis 

mowyobilobebi ganTavsebulia erT aparatul blokSi, romelsac sistemuri 

bloki ewodeba, sistemur blokSi agreTve moTavsebulia:  

videoplata. videoplatis anu videoadapteris meSveobiT procesori 

marTavs monitoris ekranze gamosaxulebis gadacemis process. misi 

maxasiaTeblebia: swrafqmedeba da videomexsierebis moculoba. am 

maxasiaTeblebs gansakuTrebuli mniSvneloba eniWeba grafikuli 

informaciis intensiuri damuSavebisas.  

xmovani plata. emsaxureba xmis generirebas. bevri Tanamedrove 

programa (maT Soris, Windows) gaxmovanebulia. Tu es plata ar gvaqvs, 

xmovani Tanxleba ar muSaobs.  

sistemuri plata. sistemuri anu dedaplata (Motherboard) eleqtronuli 

sqemaa, romelic qmnis saerTo safuZvels kompiuteris aparatuli kvanZebis 

erTmaneTTan dasakavSireblad. plataze gvaqvs budeebi, romlebSic 

Cadgmulia procesoris, operatiuli mexsierebis, video da xmovani platebi. 

sxva mowyobilobebTan (vinCesterTan, cvlad mexsierebasTan) kavSiri xdeba 

specialuri sadenebis meSveobiT. sistemuri plata xasiaTdeba gamoyenebul 

mikrosqemaTa tipiT, swrafqmedebiT (Bus speed), agreTve budeTa tipiTa da 

raodenobiT. 
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1.2.Kkompiuteruli qseli 

calkeuli kompiuterebi SeiZleba gavaerTianoT funqciuri 

SesaZleblobebis gafarToebisa da resursebis ukeT gamoyenebis mizniT. 

aseT gaerTianebas kompiuteruli qseli ewodeba. qseli SeiZleba iyos  

lokaluri (vTqvaT, erTi  dawesebulebis farglebSi) an globaluri. 

globaluri qselis magaliTia saerTaSoriso sainformacio qseli Internet-i. 

kavSiri qselis kompiuterebs Soris sxvadasxva saxis sainformacio arxebiT 

xorcieldeba. qselSi muSaobisaTvis kompiuteri unda aRiWurvos 

specialuri aparaturuli kvanZebiT _ modemebiTa da qseluri adaptorebiT. 

1.3. kompiuteruli sistemis swrafqmedeba 

zemomoyvanilidan Cans, rom kompiuteri calkeuli kvanZebisagan 

Sedgenili sistemaa. amitom gasagebia, rom kompiuteruli sistemebis 

swrafqmedebas da, Sesabamisad, informaciis damuSavebis siswrafes 

gansazRvravs erTdroulad ramdenime faqtori: procesoris swrafqmedeba, 

operatiuli mexsierebis moculoba da swrafqmedeba, vinCesteris 

swrafqmedeba, sistemuri platis tipi, videoadapteris parametrebi. aqedan 

gamomdinare, maRali swrafqmedebis procesoris gamoyeneba ar niSnavs 

avtomaturad kompiuteruli sistemis funqcionirebas imave siswrafiT. 

amisaTvis SesabamisobaSi unda iqnes moyvanili sistemis sxva parametrebi, 

romlebic zegavlenas axdens swrafqmedebaze. es garemoeba kompiuteruli 

sistemis kompleqtaciisas miiReba mxedvelobaSi. 

1.4. kompiuterebis klasifikacia 

funqciuri daniSnulebis, mwarmoeblobisa da konstruqciuli 

Sesrulebis mixedviT SeiZleba gamovyoT Tanamedrove kompiuterebis Semdegi 

ZiriTadi klasebi:  

- personaluri kompiuterebi, 

- serverebi, 

- jibis kompiuterebi, 

- specializebuli kompiuterebi. 

1) personaluri kompiuterebi saSualo mwarmoeblobisaa da farTod 

gamoiyeneba ofisebsa da yofa-cxovrebaSi. konstruqciuli 
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Sesrulebis TvalsazrisiT, ganasxvaveben samagido (Desktop) da 

gadasatan (NoteBook) personalur kompiuterebs. 

2) serverebi maRali mwarmoeblobisa da saimedoobis mqone 

kompiuterebia, romlebic ZiriTadad kompiuterul qselebSi 

(magaliTad, internetis Web – kvanZebSi) mmarTveli kompiuterebis 

saxiT gamoiyeneba. 

3) jibis kompiuterebi (Pocket PC) miniaturuli kompiuterebia maTTvis 

damaxasiaTebeli yvela atributiT. 

4) specializebuli kompiuterebi gamoiyeneba konkretuli dargis 

amocanebis gadasawyvetad. am klasis kompiuterebi ZiriTadad 

ixmareba realur droSi obieqtebisa da procesebis samarTavad, 

robotebSi da sxv. 

kompiuterTa umravlesoba universaluri daniSnulebisaa. maTi 

gamoyenebis sfero ganisazRvreba im programebiT, romlebsac am kompiuterSi 

moaTavsebT. 

1.5.Pprogramuli marTvis principi 

kompiuterze informaciis damuSavebas safuZvlad udevs programuli 

marTvis principi.  

programa brZanebaTa erTobliobaa, romelsac asrulebs kompiuteri 

informaciis damuSavebis procesSi.  

programa da dasamuSavebeli monacemebi Tavidan inaxeba vinCesterze an 

cvladi mexsierebis diskoze. procesori Tanamimdevrulad diskuri 

mexsierebidan irCevs programis brZanebebs, Sesabamis monacemebs da aTavsebs 

maT operatiul mexsierebaSi, sadac sruldeba brZanebiT gaTvaliswinebuli 

operacia. Ooperaciis Sedegi kvlav diskos mexsierebaSi gadaecema. procesi 

meordeba manam, sanam airCeva da Sesruldeba programis yvela brZaneba. 

1.6. kompiuteris programuli Sedgeniloba 

kompiuteris programuli nawili anu programuli uzrunvelyofa 

(Software) ori saxis programas Seicavs: gamoyenebiT programebsa da sistemur 

programebs. 
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1.6.1 gamoyenebiTi programebi  

gamoyenebiTi programebis meSveobiT xdeba konkretuli amocanebis 

gadawyveta. MmaT miekuTvneba: 

1) specialuri daniSnulebis programebi, magaliTad: samecniero-

teqnikuri, ekonomikur da finansur gaangariSebaTa programebi da 

programuli paketebi, saswavlo programebi, diagnostikuri 

programebi, programa TamaSebi da sxv.  

2) zogadi daniSnulebis gamoyenebiTi programebi. magaliTad: 

dokumentebis momzadebis programebi, romelTac teqstur, grafikul 

da cxrilur redaqtorebs uwodeben. esenia: Word, Excel, Corel Draw, 

Photoshop da sxv.  

3) monacemTa bazis marTvis sistema. monacemTa baza informaciuli 

sistemaa, romelsac monacemTa miRebis, Senaxvisa da gacemis 

garkveuli wesi aqvs. igi or komponents Seicavs: sakuTriv monacemTa 

erTobliobas da programas, romelic mas marTavs. magaliTad: Access,  

FoxPro da sxv. 

1.6.2. sistemuri programebi 

sistemuri programebi uzrunvelyofs kompiuteris aparaturis 

funqcionirebas, maT momsaxureba-diagnostikas, sxva programis gamoyenebas 

da kompiuterTan momxmareblis kavSirs. sistemuri programuli 

uzrunvelyofis ZiriTadi Semadgeneli nawilia operaciuli sistema. amJamad 

yvelaze gavrcelebuli operaciuli sistemaa Windows. arsebobs Windows-is 

sxvadasxva versia: Windows95 Windows98, Windows2000, WindowsNT, WindowsXP da 

sxv. wlebis manZilze, personalur kompiuterSi gamoiyeneboda operaciuli 

sistema MS DOS. momxmareblis kavSiri kompiuterTan xorcieldeboda misi 

brZanebebis meSveobiT. MS DOS brZanebaTa ufro swrafad da moxerxebulad 

gamoyenebisaTvis Seqmnili iyo specialuri programa Norton Commander. 

mniSvnelovani sistemuri programebia draiverebi, romlebic 

uzrunvelyofs operaciuli sistemis mier periferiuli mowyobilobebis 

(monitoris, printeris, klaviaturis, mausis, modemis da sxv.) marTvas. yvela 

periferiul mowyobilobas Tavisi draiveri aqvs. 

sistemuri programebi mudmivad aris vinCesterze.   
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7.1. informacia da kompiuteri 

sityva “informacia” laTinuria da niSnavs “cnobas”. informaciis 

vrceli ganmarteba aseTia: 

“informacia aris cnoba anu Setyobineba, romelic zrdis Cven codnas 

ama Tu im faqtis, situaciis an movlenis Sesaxeb da romelic Senaxvis, 

gadacemisa da gardaqmnis obieqtia”. 

nebismieri Setyobineba dakavSirebulia sam cnebasTan: Setyobinebis 

gamgzavni, Setyobinebis mimRebi da gamgzavnsa da mimRebs Soris 

damakavSirebeli arxi. 

informaciis raodenobis sazomi erTeulia biti. erTi biti aris 

informacia, romelsac Seicavs Setyobineba elementaruli movlenis Sesaxeb, 

romelsac aqvs ori arCevani. bitis garda, sazom erTeulebad gamoiyeneba 

agreTve ufro didi erTeulebi: 

1 baiti (B) = 23  biti = 8 biti 

1 kilobaiti (KB) = 210  baiti = 1024 B 

1 megabaiti (MB) = 210  kilobaiti = 1024 KBB 

1 gigabaiti (GB) = 210  megabaiti = 1024 MBMB 

sazom erTeulad baitis gamoyeneba ganpirobebulia imiT, rom 

kompiuterSi simboloTa warmodgena xorcieldeba rvaTanriga cifruli 

kodiT, romlis TiToeuli Tanrigi erT bit informacias Seicavs. 

magaliTad: ! - 00100001(033), F - 01000110(070). 

Setyobinebas an cnobas (informacias), romelic kompiuters Sesanaxad 

an dasamuSaveblad gadaecema, monacemi hqvia, igi warmodgenilia calkeuli 

sidideebis saxiT.  

kompiuterze informaciis dasamuSaveblad (amocanis amosaxsnelad) 

adamianma kompiuters zustad da amomwuravad unda miuTiTos, amocanis 

amoxsnis gza. amocanis amoxsnis gza _ moqmedebebis mimdevroba (algoriTmi) 

kompiuters unda mivawodoT programis saxiT, romelic iwereba misTvis 

“gasageb” enaze. programaSi unda iyos miTiTebuli, konkretulad ra 

moqmedebebi (operaciebi) unda Sesruldes da ra sidideebze. am programis 

Sesruleba mogvcems amocanis amoxsnis Sedegs. sxva sityvebiT, kompiuterze 

amocanis amosaxsnelad gasavlelia Semdegi etapebi: 
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1) amocanis dasma anu amocanis pirobis Camoyalibeba; 

2) amocanis pirobidan cnobili (sawyisi) da saZebni sidideebis 

gamoyofa da maT Soris calsaxa Tanadobis dadgena; 

3) amocanis maTematikuri aRwerilobis ageba; 

4) algoriTmis Sedgena; 

5) programis Sedgena (daprogrameba); 

6) programis gamarTva; 

7) gamarTuli programis Sesruleba; 

8) miRebuli Sedegebis analizi. 
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II Tavi. beisikis ZiriTadi elementebi da konstruqciebi 

 

2.1. anbani 

anbani ganisazRvreba Sesabamisi gamomyvani mowyobilobis _ 

klaviaturis SesaZleblobebiT.  

beisikis anbans Seadgens Semdegi saxis simboloebi: 

1. laTinuri anbanis asoebi. 

2. qarTuli da rusuli anbanis asoebi (gamoiyeneba Setyobinebis 

gamosatanad). 

3. cifrebi 0-dan 9-is CaTvliT (aso O-sagan gansasxvaveblad nuls 

gadasmuli aqvs daxrili xazi). 

4. specialuri simboloebi: 

+  plusi 

 -  minusi 

 *  varskvlavi 

 .   aTobiTi wertili 

 ,   mZime 

 ;   wertil-mZime 

 :   orwertili 

 !   Zaxilis niSani 

 ?   kiTxvis niSani 

 '   apostrofi 

 "   ormagi apostrofi 

 /   daxrili xazi 

 \   Sebrunebuli daxrili xazi 

     xarvezi 

 (   gaxsnili  da  ) daxuruli mrgvali frCxili 

 <   naklebia 

 =   tolia 

 >   metia 

 ^     saxuravi 

 $   dolaris niSani 
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 %  procentis niSani 

 #   nomeri 

 &   ampersanti 

2.2. mudmiva 

mudmiva (konstanta) ewodeba sidides, romelic programis Sesrulebis 

procesSi ar icvlis mniSvnelobas. beisikSi gamoiyeneba ori tipis mudmiva: 

ricxviTi da striqonuli. 

2.2.1 ricxviTi mudmiva 

 ricxviTi mudmiva beisikSi warmodgenilia mTeli da namdvili tipis 

mudmivebiT. 

 mTeli tipis mudmiva Caiwereba aTobiT cifrTa mimdevrobis saxiT. am 

mimdevrobas win SeiZleba uZRodes niSani `+~ an `-~, Sesabamisad dadebiTi an 

uaryofiTi ricxvebis warmosadgenad. amasTan `+~-is Cawera savaldebulo ar 

aris. mTeli tipis mudmivebis gamoyeneba nebadarTulia -32768 -÷32767. 

 magaliTi 1: 

 +28, 11030, -275. 

 namdvili tipis mudmiva, iseve rogorc aTwiladi ricxvi, SeiZleba 

Seicavdes mTel da aTwilad nawilebs. Tanamedrove algoriTmul enebze, 

maT Soris beisikzec, ricxvis mTeli nawilis aTwiladi nawilisagan 

gamosayofad mZimis nacvlad gamoiyeneba wertili, romelsac aTobiTi 

wertili ewodeba. 

 magaliTi 2: 

 ricxvi beisikze Cawera 

 12,5  12.5 

 0,125  .125 

 -1,25  -1.25 

 125,00   125 

 didi da mcire ricxvebis Casawerad gamoiyeneba ricxvis warmodgenis 

eqsponencialuri forma, e. i. ricxvi gamravlebuli 10-is xarisxze: 

               X •10n
 

 sadac X aris ricxvis mantisa, gamoisaxeba nebismieri aTwiladiT; 
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n _rigi, romelic warmoadgens dadebiT an uaryofiT mTeli tipis erT-  

an orTanrigian mudmivas (-38 ≤�n  ≤ 38). 

 eqsponencialuri forma gamoiyeneba im SemTxvevaSi, rodesac ricxvi: 

1) aRemateba an tolia 9 999 999,5; 

2) naklebia an tolia 0,00 000 001=1/100 000 000; 

3) naklebia 0,1, misi bolo cifri 0-sagan gansxvavebulia da 

moSorebulia mZimes Svid poziciaze metad. 

magaliTi 3: 

 136 960 000  1,3696��108 

 -0,000 356 258 -3,56 258��10-4 

 beisikze aTvlis aTobiTi FfuZis aRmniSvneli 10-is nacvlad 

gamoiyeneba E simbolo, xolo rigi iwereba E simbolos Semdeg. 

 magaliTi 4: 

ricxvi            beisikze Cawera 

     1.349E+081,349* 108 
-5.338963E-04 -5,338963*10-4  

-2.56E+11 
-2,56*1011  

1.25E-12 
1,25*10-12  

3.21E-06 0.00000321  

8.7654321E+7 87654321  

 -8.736025 E-02-0,08736025 

2.2.2. striqonuli mudmiva 

 sriqonuli mudmiva (literali) warmoadgens aso-cifrul da 

specialur simboloTa erTobliobas. striqonuli mudmivas Semadgeneli 

simboloebis erToblioba unda moTavsdes ormag apostrofs Soris. 

 magaliTi 5: 

 ”namravli =”,  ”amocanis amonaxsnis Sedegi:”, ”x+y”,  ”Z =”,  ”BMW”,  ”60”, ”60 

wuTi”. 

2.3.  cvladi 

sidides, romelic programis Sesrulebis procesSi icvlis 

mniSvnelobas, cvladi ewodeba. beisikSi ganasxvaveben ori tipis cvlads _  

ricxviTsa da striqonuls. 
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 beisikze SesaZlebelia cvladebis saxeliT aRniSvna. saxeli SeiZleba 

Seicavdes 1-dan 40 simbolomde. pirveli maTgani aucileblad unda iyos 

laTinuri anbanis aso, xolo danarCeni an laTinuri anbanis aso, an cifri. 

 ricxviTi tipis cvladebi, Tavis mxriv, iyofa mTeli da namdvili 

tipis cvladebad. umetes SemTxvevaSi maT saxelebs erTi da igive saxe aqvT, 

amitom maTi gansxvavebis mizniT mTeli tipis cvladis bolos daiwereba ~%~ 

an ~&~, namdvili tipis cvladis bolos ki ~!~ an . ~#~ 

 striqonuli tipis cvladis bolos iwereba ~$~ niSani. 

 magaliTi 1: 

                                    sworia                   araa swori 

 ricxviTi tipis cvladebi:       N                                                И 

 (mTeli an namdvili)                 x1    2z 

              jami    x+y 

 mTeli tipis cvladebi          n%    %n 

       T&    10& 

 namdvili tipis cvladebi       y!     y!! 

      dro#    a? # 

 striqonuli tipis cvladebi   gvari$    name 

      N$.    N  g$ 

 

2.4. standartuli funqciebi 

 kompiuteris meSveobiT amocanis amoxsnisas xSirad gamoiyeneba 

elementarul funqciaTa gamoTvla. am funqciebs, romelTa gamoTvlis 

programebi yvela kompiuters aqvs, standartuli funqciebi ewodeba. 

standartuli funqciebis gamosayeneblad saWiroa programaSi saTanado 

adgilas Caiweros funqciis Sesabamisi standartuli programis saxeli, 

rasac mosdevs mrgval frCrilebSi moTavsebuli argumenti. qvemoT 

moyvanilia zogierTi standartuli funqcia da misi Sesabamisi ganmarteba: 

 standartuli funqcia   standartuli funqciis ganmarteba 

  SIN(X)    sin(x)  (sinusi) 

  COS(X)    cos(x)  (kosinusi) 

  TAN(X)    tg(x)  (tangensi) 
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  ATN(X)    arctg(x) (arktangensi) 

SQR(X)    x        (kvadr. fesvi) 

EXP(X)    ex       (sadac e≈2,71828) 

LOG(X)    lnx       (naturaluri logariTmi) 

ABS(X)    |x|       (moduli) 

INT(X)    ricxvis mTeli nawilis gamoyofa 

 standartuli funqciis argumenti SeiZleba warmodgenili iyos 

ricxviTi mudmiviT, cvladiT, sxva funqciiT an ariTmetikuli 

gamosaxulebiT. 

 trigonometriuli funqciis argumenti gamosaxuli unda iyos 

radianebiT: 

1801 rad. 0.017rad.      1 rad 57.3
180
π °

° = ≈ = ≈ °
π

 

sadac  π ≈ 3,141593 

 aTobiTi logariTmis (lgx) gamosaTvlelad unda gamoiyenoT miRebuli 

gardaqmna lg ln
ln

x x
=

10
 rac beisikze Seesabameba Semdeg Canawers LOG(X)/ 

LOG(10). 
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III Tavi. gamosaxuleba 

 

 beisikSi ganixilaven ariTmetikul, striqonul da logikur 

gamosaxulebebs. 

3.1. ariTmetikuli gamosaxuleba 

 ariTmetikul gamosaxulebas warmoadgens mudmiva, cvladi, 

standartuli funqcia da maTi nebismieri konstruqcia, romlebic 

erTmaneTTan dakavSirebulia ariTmetikuli operaciebis niSnebiTa da 

agreTve mrgvali frCxilebiT. 

 ariTmetikul gamosaxulebebSi gamoiyeneba ariTmetikuli moqmedebebis 

Semdegi specialuri niSnebi: 

 + Sekreba    / gayofa 

 _ gamokleba   \ mTelniSna gayofa 

* gamravleba    ^  axarisxeba 

( da ) gaxsnili da daxuruli mrgvali frCxilebi 

 magaliTi 1: 

 ricxviTi mudmivebis, cvladebisa da standartuli maTematikuri 

funqciebis konstruqciebi: 

 ariTmetikuli gamosaxuleba  beisikze Canaweri              

− + −b b a c2 4 * *
− + −

a
b SQR b a c a

2
2 4 2

*
( ( ^ * * )) / ( * )          

                                                                  

 

lnsin cos ( ( ( )^ ( ^ )))2 2 2 2x x LOG ABS SIN x COS x+ +             
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tg x( )+1
y e

x y EXP zz ( ) / ( ^( / ) ( * ))
−

+ − −− 1 1 3 2
3 2                                            TAN  

 

 ariTmetikuli gamosaxulebis Sedgenisas daculi unda iyos Semdegi 

wesebi: 

1. ariTmetikuli gamosaxuleba unda iyos Cawerili erT striqonSi. 

2. ariTmetikuli gamosaxulebis gamoTvla warmoebs moqmedebaTa 

(operaciaTa) prioritetis (Sesrulebis rigis) mixedviT: 

1) funqciis mniSvnelobis gamoTvla; 

2) frCxilebSi moTavsebuli gamosaxulebis gamoTvla; 

3) axarisxeba; 

4) gamravleba da gayofa; 



5) Sekreba da gamokleba. 

 magaliTi 2:  mocemulia gamosaxuleba:   

     8  
2 o(21 9) sin 30 8 (21 9) sin(30*0.017) ^ 2+ − ⋅ ⇒ + − ∗

1) SIN(30 *0.017)=SIN(0.51)=0.5 8                                                  + (21 - 9) * 0.5^2 

2) 21 – 9 = 12 8 + 12*0.5^2  

3) 0.5^2 = 0.25 8 + 12* 0.25  

4  12 *0 .25 = 3 )  8 + 3 

5  8 + 3 = 11 ) 11 

3. erTnairi prioritetis mqone operaciebi sruldeba moyvanili 

mimdevrobiT, e.i. marcxnidan marjvniv. 

 magaliTi 3: 

1) 45 – 20 + 15 = 25 + 15 = 40 da ara ase 

  45 – 20 + 15 ≠ 45 – 35 = 10 

2) 8 / 2 * 6 = 4 * 6 = 24 da aRniSnavs (8/2)*6 da ara 8/(2*6) rasac       

beisikze Seesabameba 8/(2*6) = 8/12 = 2/3. 

4. Tu erTmaneTis momdevno operaciebi axarisxebaa, maSin gamoTvlebi 

sruldeba marjvnidan marcxniv. 

   magaliTi 4: 

232
 Canawers eqneba Semdegi forma: 2 3 2 2 9 512^( ^ ) ^= = . 

5. Tu gvaqvs ramdenime erTmaneTis Semcveli frCxilebiani 

gamosaxuleba, maSin gamoTvlebi iwyeba yvelaze Siga frCxilebidan. 

 magaliTi 5: 

d(a b(c g)) d (a b (c g))+ − ⇒ ∗ + ∗ −  

 d * (a + b * x1) 1) x1 = c * g 

d * (a + x2 ) 2) x2 = b * x1   

3) x3 = a + x2 d * x3   

x4 4) x4 = d * x3   

 

6. yvela gaxsnil frCxils unda Seesabamebodes daxuruli frCxili, 

e.i. ramdeni gaxsnili frCxilicaa gamosaxulebaSi, imdenive unda iyos 

daxuruli frCxili. 
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3.2. striqonuli gamosaxuleba 

 striqonul gamosaxulebas warmoadgens striqonuli mudmiva, cvladi, 

funqcia da maTi nebismieri konstruqcia, romelic SeiZleba iyvnen 

dakavSirebuli konkatenaciis (gaerTianebis) operaciis niSnebiT. 

konkatenaciis operacia gamoiyeneba striqonuli gamosaxulebebis 

gaerTianebisaTvis da xorcieldeba “+” an “&” niSnebiT. 

magaliTi: 

« 2 » + « 2 » = « 22 » 

« 50 » + « 50 » = « 5050 » 

« 20 » & « 02 » = « 2002 » 

« lomi » + « Ze » miviRebT « lomiZe » 

Tu a$ = « xe » da b$ = « xili » 

maSin a$ + b$ = « xexili » 

« naZvis » & a$ = « naZvisxe » 

Tu mamr$ = « s Ze » 

da mdedr$ =  « s asuli » 

maSin « giorgi » + mamr$ =  « giorgis Ze » 

« irakli » & mamr$ =  « iraklis Ze » 

« giorgi » + mdedr$ =  « giorgis asuli » 

jg$ =  « 1025 » 

gvari1$ = « kiknaZe » 

gvari2$ = « javaxiSvili » 

jg$ + « jgufis studenti  » + gvari1$ = « 1025 jgufis studenti kiknaZe » 

jg$ + « jgufis studenti  » + gvari2$ = « 1025 jgufis studenti 

javaxiSvili » 

3.3. logikuri gamosaxuleba 

logikuri gamosaxulebaa logikuri mudmiva, cvladi da maTi SesaZlo 

konstruqcia. konstruqciaSi mudmivebi da cvladebi dakavSirebulia 

Sedarebisa da logikuri operaciebiT. 
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Sedareba aris ariTmetikul, logikur da striqonul gamosaxulebebs 

Soris TanafardobaTa dadgena. Sedarebis operaciebi beisikze 

warmodgenilia Semdegi niSnebiT: 

= tolia, 

> metia, 

>= meti an tolia, 

< naklebia, 

<= naklebi an tolia, 

<> toli ar aris. 

magaliTi 1: 

5 > 3.1 

-0.1 <= 0 

davuSvaT a = 4 da x = -3, 

maSin a*x  <  a+x. 

striqonebis Sedareba sruldeba striqonebSi Semavali, Sesabamis 

adgilze mdgomi simboloebis orobiTi kodebis SedarebiT marcxnidan 

marjvniv. sxvadasxva sigrZis striqonebis Sedarebisas winaswar xdeba maTi 

sigrZeebis gatoleba mcire sigrZis striqonis marjvniv probelebis miweris 

saSualebiT. 

magaliTi 2: 

vTqvaT a$= « abg », b$= « abgd » da c$= « abg », 

maSin a$ = c$ sxva sityvebiT a$ da c$ simboluri striqonebi tolia an 

ekvivalenturia; 

b$ > c$ e.i. simboluri b$ striqoni metia c$ simbolur striqonze, 

vinaidan « d » asos kodi metia «  » (probelis) kodze, Sesabamisad « abgd » 

> « abg  ». 

logikur gamosaxulebas SeuZlia miiRos Semdegi mniSvnelobebidan 

erTerTi : 

WeSmariti (aRiniSneba T-Ti (True), logikuri « 1 »-iT) da 

mcdari (aRiniSneba F-iT (False), logikuri « 0 »-iT). 

magaliTi 3: 

2 > 1  logikuri gamosaxuleba WeSmaritia, 
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-2 > -1  logikuri gamosaxuleba mcdaria, 

« givi » = « gia » logikuri gamosaxuleba mcdaria. 

beisikze gamoiyeneba Semdegi logikuri operaciebi: 

NOT  –  logikuri uaryofa, « ara », 

AND _ koniunqcia, logikuri gamravleba, « da », 

OR _ diziunqcia, logikuri Sekreba, « an », 

XOR _ gamomricxavi OR, 

EQV _ logikuri ekvivalentoba, 

IMP _ implikacia. 

  logikuri operacia NOT unarulia da gamoiyeneba erT logikur 

gamosaxulebasTan mimarTebaSi. 

magaliTi 4: 

NOT   a <=  0, 

NOT   nishani$ = « aradamakmayofilebeli ». 

danarCeni logikuri operaciebi binarulia da gamoiyeneba or 

logikur gamosaxulebasTan mimarTebaSi. 

magaliTi 5: 

2 <= c*z   AND   c*z  <  5, 

a$  =  «YES »   OR   a$  = « OK ». 

logikuri operaciebis gamoyenebis wesi moyvanilia Semdeg cxrilSi 

I logikuri 

gamosaxuleba 

II logikuri 

gamosaxuleba 
NOT AND OR XOR EQV IMP 

T 

T 

F 

F 

T 

F 

T 

F 

F 

F 

T 

T 

T 

F 

F 

F 

T 

T 

T 

F 

F 

T 

T 

F 

T 

F 

F 

T 

T 

F 

T 

T 

im SemTxvevaSi, rodesac gamosaxulebaSi gamoyenebulia ariTmetikuli, 

Sedarebisa da logikuri operaciebi isini unda Sesruldnen Semdegi 

mimdevrobiT: 

unaruli operacia NOT, 

ariTmetikuli operaciebi, 

Sedarebis operaciebi, 
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binaruli logikuri operaciebi. 

binarul operaciaTa Soris yvelaze didi prioriteti aqvs AND 

operacias. danarCeni logikuri operaciebi tolfasovania da sruldeba 

marcxnidan marjvniv. logikur operaciaTa sasurveli mimdevrobis 

dadgenisaTvis logikur gamosaxulebebSi SeiZleba mrgvali frCxilebis 

gamoyeneba. 

magaliTi 6: 

gamoTvaleT Semdegi gamosaxulebis mniSvneloba: 

NOT (c > 0)   OR   a > 10   AND   a / b^2  < 5 

davuSvaT, a=45, b=3, c=7 ariTmetikuli operaciebis Sedegebi aRvniSneT 

x1-iT,  x2-iT,  da a.S. logikuri operaciebis Sedegebi ki L1-iT,  L2-iT,  da a.S. 

gamoTvlebi Sesruldeba Semdegi mimdevrobiT: 

1) c > 10  ==>  L1 = F 

2) NOT L1  ==>  L2 = T 

3) b^2  ==>  x1 = 9 

4) a/x1  ==>  x2 = 5 

5) a > 10  ==>  L3 = T 

6) x1 < 5  ==>  L4 = F 

7) L3 AND L4 ==>  L5 = F 

8) L2 OR L5  ==>  L6 = T 
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IV Tavi. QBasic sistemis daprogramebis garemo 

 

4.1. QBasic sistemis daprogramebis garemoSi Sesvla 

QBasic sistemis daprogramebis garemoSi Sesasvlelad, Sesabamis 

saqaRaldeSi unda movniSnoT qbasic.exe faili da davaWiroT Enter klaviSs. 

ekranze gamonaTdeba redaqtirebis fanjara muSaobis dawyebis TavsarTiT. 

TavsarTis moSoreba SeiZleba Esc klaviSze daWeriT. sufTa ekranze 

marcxena zemo kuTxeSi gamonaTdeba mocimcime kursori. amis Semdeg xdeba 

SesaZlo programis teqstis Setana ekranuli redaqtoris saSualebiT. 

4.2. QBasic sistemis ekranuli redaqtori 

kursoris gadaadgileba programis teqstSi. 

kursoris gadaadgilebas emsaxureba Semdegi klaviSebi : 

__> an <__ _ gadaadgileba xorcieldeba programis teqstis erTi        

poziciiT Sesabamisi mimarTulebiT, 

↓ an ↑    _ gadaadgileba xorcieldeba programis teqstis erTi 

striqoniT qvemoT an zemoT, 

Home       _ kursori gadainacvlebs striqonis TavSi, 

End                 _ kursori gadainacvlebs striqonis boloSi, 

Page Up   _ kursori gadainacvlebs ekranze moTavsebuli programis 

teqstis wina gverdze, 

Page Down _ kursori gadainacvlebs ekranze moTavsebuli programis 

teqstis Semdeg gverdze, 

Ctrl+Home   _ kursori gadainacvlebs programis teqstis dasawyisSi, 

Ctrl+End      _ kursori gadainacvlebs programis teqstis boloSi. 

programis teqstis monakveTis gamoyofa 

redaqtors saSualeba aqvs gamoyos ramdenime gverdiT mdgomi simbolo 

an striqoni. gamoyofa xorcieldeba erTdroulad Shift klaviSze daWeriT 

da kursoris gadaadgilebiT Sesabamisi gadaadgilebis klaviSze daWeriT. 

gamoyofil monakveTze programis teqstis asoebi da ekranis foni icvlis 

fers. 

gamoyofis gauqmebisaTvis saWiroa kursoris gadaadgileba erTi 

poziciiT nebismieri mimarTulebiT Shift klaviSze daWeris gareSe. 
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programis teqstis Setana 

programis teqstis simboloebis Setana xorcieldeba klaviaturiT 

moTavsebul Sesabamis klaviSebze daWeriT. probelis (simboloebs Soris 

daSorebis) Setana xorcieldeba ganier, uwarwero klaviSze daWeriT. 

programis teqstis axal striqonze gadasvla xorcieldeba Enter klaviSze 

daWeriT. mocimcime kursori miuTiTebs momxmarebels ekranis im adgils, 

sadac ganTavsdeba programis teqstis morigi simbolo. yoveli simbolos 

Setanis Semdeg, kursori avtomaturad gadaadgildeba erTi poziciiT 

marjvniv. 

ekranis poziciis Semcvelobis Secvlas, romelzec miuTiTebs kursori, 

SeiZleba Zveli Semcvelobis waSliT, axali simbolos CasmiT an Zveli 

Semcvelobis axali simboloTi SecvliT. 

waSla xorcieldeba Semdeg klaviSebze daWeriT. 

Delete _ iSleba simbolo, romelzec miuTiTebs kursori. 

Backspase _ (← grZeli isari) – iSleba simbolo, romelic moTavsebulia 

kursoris marcxniv. 

Casmisa da Secvlis reJimebi garegnulad gansxvavdeba erTmaneTisagan 

kursoris formiT : 

Casmisas kursors aqvs xazgasmis niSnis forma, xolo Secvlisas _ 

Seferadebuli marTkuTxedis forma. 

gadarTva erTi reJimidan meoreSi xorcieldeba Insert klaviSze 

daWeriT. 

Casmis reJimSi muSaobisas kursoriT miTiTebul poziciaSi Tavsdeba 

axali simbolo, xolo Zveli da yvela mas Semdeg mdgomi simbolo 

gadainacvlebs erTi poziciiT marjvniv. 

Secvlis reJimis dros kursoriT miTiTebul poziciaSi Zveli 

simbolos magivrad Tavsdeba axali simbolo. 

4.3. QBasic sistemis mTavari meniu 

 redaqtoris fanjris zeda striqonSi ganlagebulia QBasic sistemis 

mTavari meniu. igi Seicavs Semdeg meniuebs: 

 File _ programis failTan muSaoba;  

 Edit _ programis anu sxva teqstis redaqtireba; 
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 View _ programis anu sxva teqstis gadaTvaliereba; 

 Search _ konteqsturi Zebna da Secvla; 

 Run _ programis Sesruleba; 

 Debug _ programis gamarTva; 

 Options _ damatebiTi reJimebis micema; 

 Help _ daxmarebis miReba. 

 mTavari menius gamoZaxeba-gaaqtiureba xorcieldeba Alt klaviSze 

daWeriT. calkeuli menius gaaqtiureba xdeba misi moniSvniT ← an → 

gadaadgilebis klaviSiT da <Enter> klaviSze daWeriT, an Sesabamisi 

gamoyofili asos ( F, E, R da a. S.) klaviSze daWeriT. 

 gaaqtiurebuli menius qvemoT Qbasic sistema xsnis vertikalurad 

ganlagebul Sesabamisi menius saSualebebis CamonaTvals. calkeuli 

saSualebis amorCeva xorcieldeba iseve, rogorc calkeuli menius 

gaaqtiureba, oRond ← da → gadaadgilebis isrebis nacvlad gamoiyeneba ↑ 

da ↓ isrebi. 

 qvemoT mocemulia mTavari menius saSualebebis CamonaTvali maTi 

daniSnulebis mokle aRweriT. 

 File   meniu  

New _ axali failis Seqmna; 

Open _ kompiuteris mexsierebaSi Zveli failis CatvirTva 

vinCesteridan; 

Save _ mimdinare failis Senaxva vinCesterze; 

Save As _ mimdinare failis Senaxva vinCesterze axali saxeliT; 

Print... _ mimdinare failis dabeWdva; 

Exit _ Qbasic sistemidan gamosvla. 

Edit   meniu  

Cut (Shift+Del) – Slis gamoyofil teqsts da iRebs mis asls 

buferSi; 

Copy (Ctrl+Ins) – buferSi iRebs gamoyofili teqstis asls; 

Paste (Shift+Ins) – kursoris mimdinare poziciidan aTavsebs 

buferis Semcvelobas; 
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Clear (Del ) – Slis gamoyofil  teqsts; 

New  Sub... _ iZleva axali qveprogramis Seqmnis saSualebas; 

New  Function... _ iZleva axali funqciis Seqmnis saSualebas. 

View   meniu 

Subs (F2) – gamoaqvs ekranze CatvirTuli qveprogramebi da 

funqciebi ; 

Split _ yofs ekranis sivrces or nawilad ; 

Output Screen (F4) – gamoaqvs ekranze bolo programis Sesrulebis 

Sdegi. 

Search   meniu  

Find... _ poulobs teqstSi simboloebis mocemul mimdevrobas; 

Repeat Last Find (F3) – poulobs winaswar dadgenili simboloebis 

mimdevrobas programis teqstis danarCen nawilSi; 

Change... _ poulobs da cvlis simboloebis erT mimdevrobas 

meoreTi. 

Run  meniu  

Start ( Shift+F5) – uSvebs Sesrulebaze CatvirTul programas; 

Restart – asufTavebs monacemebiT dakavebul kompiuteris 

mexsierebas da brundeba sawyis poziciaSi; 

Continue (F5) – agrZelebs SeCerebuli programis Sesrulebas. 
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V Tavi. wrfivi struqturis algoriTmis daprogrameba 

 

5.1. algoriTmis ganmarteba 

 algoriTmi aris moqmedebebis mimdevroba, romelic unda Sesruldes 

raime amocanis amosaxsnelad. 

 algoriTmis blok_sqema aris algoriTmis nawilebis blokebiT 

(geometriuli figurebiT) gamosaxva. 

 Tu algoriTmSi mocemuli yvela moqmedeba miyolebiT sruldeba aseT 

algoriTms wrfivi algoriTmi ewodeba. 

5.2. beisik-operatoris zogadi saxe 
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striqonis nomeri 0
0_

      niSani:
Ooperatori gamosaxulebebi

RST
UVW

L O

beisikze dawerili programa warmoadgens striqonebis mimdevrobas, 

romelsac aqvT Semdegi saxe: 

NMM QPP
  

 

parametri1

parametri2
moyvanil parametrTa Soris erT-erTi (parametri1 an parametri2)

R U
[ ] - araaucilebeli monacemebi 

S VW−T
  

 

″_″  _  dasaxelebaSi gamaerTianebeli niSani 

striqonis_nomeri% da niSani: _ miuTiTebs beisik-operatoris adgils 

programis teqstSi da amiT saSualebas iZleva mivmarToT maT 

programis sxva adgilidan. striqonis_nomeri% warmoadgens mTel 

dadebiT ricxvs, niSani: _ simboloebis striqons. 

operatori _ beisik_operatoris dasaxeleba iwereba didi asoebiT. 

operatori aris beisikis ZiriTadi elementi, romelic miuTiTebs 

kompiuters ama Tu im moqmedebis Sesrulebis Sesaxeb. 

 programis TiToeuli striqoni SeiZleba Seicavdes erT an ramdenime 

operators. Tu striqoni Seicavs ramdenime operators, isini unda 

ganvacalkeoT ″ : ″ niSniT. 

5.3.  REM an ′ (apostrofi) operatori 

 gamoiyeneba programis teqstSi komentaris an SeniSvnis ganTavseblad. 

operatoris formatia : 



REM
'
R US V

SeniSvnebi:  
T W komentari an SeniSvna

1) komentari ar monawileobs programis Sesrulebis procesSi. 

2) komentari SeiZleba iyos Sedgenili beisikis anbanis nebismieri  

simboloebisagan. 

3) Tu REM (an ′) operatori gamoiyeneba erT striqonSi sxva  

operatorebTan erTad, is iwereba striqonis boloSi. 

 magaliTi: 

 REM Jg. <jgufis nomeri>  Kapanadze  1-14, 

 S = v * t :  ′ manZilis gamoangariSeba. 

5.4. CLS  operatori 

 muSaobis procesSi kompiuteri ekranze ar Slis wina programebis 

muSaobis Sedegebs. amitom morigi programis gaSvebisas ekranze SeiZleba 

darCenili iyos manamde gaSvebuli programebis muSaobis Sedegebi. 

 CLS operatori asufTavebs ekrans yvela Zveli Setyobinebisagan da 

aTavsebs kursors misi pirveli striqonis pirvel poziciaSi anu ekranis 

zeda mrcxena kuTxeSi. operatoris formatia: 

CLS 

5.5. END  operatori  

 aRniSnavs beisikze dawerili programis dasasruls. operatoris 

formatia : 

END 

 garda amisa, is gamoiyeneba IF...THEN...ELSE operatoris, SELECT CASE 

operatorisa da qveprogramebis boloSi Semdegi saxiT: 

 END IF 

 END SELECT 

 END SUB 

 END FUNCTION 

5.6. “ = “ (miniWeba) opratori 

 Gamoiyeneba maSin, rodesac saWiroa cvladisaTvis gamosaxulebis 

mnSvnelobis miniWeba. operatoris formatia: 
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S = G , 

sadac S aris cvladis saxeli, 

  G  _ gamosaxuleba. 

SeniSvna: cvladi da gamosaxuleba unda iyos erTi da imave tipis 

 magaliTi: 

     sworia                   arasworia 

pi = 3.14 10 = x  

e$   = “Epsilon” a + b = c 

n = n + 1    e = “Epsilon” 

S = v * t e$ = Epsilon  

x1 = (-b + SQR(b^2 – 4*a*c))/(2*a) e$ = .001  

5.7. INPUT  operatori 

 gamoiyeneba klaviaturidan monacemis Sesatanad programis 

Sesrulebisas. operatoris formatia: 

INPUT "  Setyobineba "  
 ;

 ,  
 cvladebis sia,

RST
UVW _

 

 

sadac Setyobineba warmoadgens striqonul mudmivas, romelic gamotanili 

iqneba displeize monacemebis Setanis win. mis Semdeg moyvanili “ ; “ 

niSnavs rom Setyobinebis Semdeg daibeWdeba “ ? “.  “ , “ _ SemTxvevaSi 

“ ? “ ar iwereba. 

cvladebis_sia _ gamoyofili mZimeebis erTi an meti cvladi, 

romelSic iwereba klaviaturidan Setanili cvladebis mniSvneloba. 

SeniSvnebi: 

1) programis Sesrulebisas operatori INPUT akeTebs pauzas   

imisaTvis rom momxmarebels mieces monacemebis Setanis saSualeba. 

2) Setanili monacemebis ricxvi da tipi unda Seesabamebodes INPUT 

operatorSi aRniSnuli cvladebis ricxvsa da tips. 

magaliTi: 

INPUT   a, b, c 

INPUT   “x“; x 

INPUT   “SeitaneT x cvladis mniSvneloba “,  x 

INPUT   “[ a; b ] “; a, b 
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INPUT   “epsilon”;  eps 

INPUT   “saxeli“;  sakheli$ 

5.8. PRINT  operatori 

 gamoiyeneba monacemebis gamosatanad displeize an failSi. operatoris 

formatia: 

 PRINT [ # failis_nomeri%, ] [ gamosaxulebaTa_sia ] [ ; ] , 

sadac failis_nomeri% niSnavs gaxsnili failis nomers. Tu es nomeri ar 

aris moyvanili, maSin monacemebi iwereba displeis ekranze; 

gamosaxulebaTa_sia _ sia, romelic Seicavs erT an met gamosatan 

gamosaxulebas; 

; _ niSnavs morigi monacemis gamotanas uSualod bolo gamosaxulebis 

mniSvnelobis Semdeg, Tu “; “ mocemuli ar aris morigi gamosaxulebis 

mniSvneloba ibeWdeba Semdegi striqonidan. 

 PRINT operatoris gamosaxulebaTa siaSi gamoiyeneba TAB funqcia. is 

uTiTebs kompiuters TAB funqciis Semdeg gamosaxulebis mniSvnelobis 

beWdvis sawyis pozicias. funqciis formatia: 

 TAB ( n% ) , 

sadac n% aris beWdvis sawyisi poziciis mTeli ricxviTi mniSvneloba. 

 magaliTi : 

1) PRINT 1; 2; 3 

 Sedegi: 

 _1__2__3 

2) PRINT “1“ ; “2“ ; “3“ 

 Sedegi: 

 123 

3)         PRINT 1; 2; 3   

PRINT 4; 5; 6 

PRINT 1; 2; 3; 

PRINT 4; 5; 6  

Sedegi:  Sedegi:  

_1__2__3  _1__2__3__4__5__6     

 _4__5__6  

4) PRINT -1; 2; -3 

   Sedegi: 
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-1__2_-3 

5) PRINT –1; TAB ( 6 ); 2; TAB ( 11 ); -3 

Sedegi: 

-1____2____-3 

6) a = 25: b = 75   a = 25: b = 75 

 c = a + b    PRINT “a+b“; a + b 

 PRINT “a + b = “; c 

 Sedegi: 

 a + b = 100 

7) v = 80    v = 80: t = 3 

 t = 3    PRINT ”S = “;v * t; “km“ 

 s = v * t 

 PRINT ”S = “; S ; “km“ 

 Sedegi: 

 S = _240_km 

8) x = 300: y = 50000 

 PRINT TAB(4); “ x “; TAB(12); “ y “; TAB(20); “x+y“ 

 PRINT TAB(2); x; TAB(9); y; TAB(19); x+y 

 Sedegi: 

 ___x_______y_______x+y 
   __300____50300____50300 

5.9. #1 laboratoriuli samuSaos Sesrulebis magaliTi. 

wrfivi struqturis algoriTmis daprogrameba. 

laboratoriuli samuSao 1_31 

1. amocanis piroba 

gamovTvaloT z y ex= +  gamosaxulebis mniSvneloba, Tu 
xy ar

(a b)
= ⋅

+
ctgx . 

2. sawyisi monacemebi 

a = 10;  b= -6;  x = 1.8 
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3. algoriTmis blok_sqema 

 1 
dasawyisi 

 
 
 

2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.  beisik_programa 

 
REM   JG  <jgufis nomeri>  Kapanadze  1-31 

OPEN   ”kap1-31.dat”   FOR   OUTPUT   AS   #1 

blok-sqemis aRwera 

 

bloki 1 _ algoriTmis dasawyisi 

bloki 2 _ klaviaturidan sawyisi monacemebis Setana kompiuteris 

mexsierebaSi 

bloki 3 _ y cvladis gamoTvla 

bloki 4 _ z cvladis gamoTvla 

bloki 5 _ z cvladis gamotana 

bloki 6 _ algoriTmis dasasruli 

 

 

a, b, x 
2 

Z 

dasasruli 

z y e x= +  

xy arctgx
(a b)

= ⋅
+

3  

4 

5 

6 

 32



CLS 

INPUT   ”a”;  a 

INPUT   “b”;  b 

INPUT   ”x”;  x 

y  =  x / (a + b) * ATN(x) 

z  =  SQR(ABS(y)) + EXP(x) 

PRINT ”z  = ”; z 

PRINT   #1,  ”z  = ”; z 

CLOSE   #1 

END 

 
5. kompiuterze amocanis amoxsnis Sedegi 

 
z  =  6.741503 
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VI Tavi. ganStoebadi struqturis algoriTmis 
daprogrameba 

 
 pirvel laboratoriul samuSaoSi ganxiluli iyo wrfivi struqturis 

algoriTmis daprogrameba. aseT programaSi yoveli momdevno operatori 

sruldeba wina operatoris Sesrulebis Semdeg. praqtikaSi xSirad gvxvdeba 

iseTi amocanebi, romelTa amoxsnisaTvis saWiroa ganStoebadi algoriTmis 

ageba. Sesabamis programebSi gamoiyeneba upirobo an pirobiTi gadasvlis 

(marTvis gadacemis) operatori. 

6.1. upirobo gadasvlis GOTO operatori 

GOTO -s meSveobiT xdeba gadasvla miTiTebul striqonze. operatoris 

formatia: 

GOTO Wde, 

sadac Wde aris Sesabamisi striqonis nomeri an niSani. 

 magaliTi 1: 

 GOTO   90 

6.2. pirobiTi gadasvlis IF...THEN...ELSE operatori 

 asrulebs operatoris an operatorebis blokis Sesrulebas dadgenili 

pirobis Sesabamisad. es operatori SeiZleba iyos erTstriqoniani da 

mravalstriqoniani. erTstriqonianis formati aseTia: 

IF  piroba  THEN operatorebi [ELSE operatorebi] 

mravalstriqonian operators aqvs aseTi formati: 

IF  piroba1  THEN 
[operatorebis_bloki1] 

[ELSEIF   piroba2  THEN] 
[operatorebis_bloki2]]... 

[ELSE 
[operatorebis_blokin]] 

 END IF, 
sadac piroba1, piroba2 da a.S. aris logikuri gamosaxuleba, romelmac 

SeiZleba miiRos erT-erTi mniSvneloba : WeSmariti _ ki an mcdari _ ara. 

operatorebi _ erTi an meti operatori ganlagebuli erT striqonze da 

gancalkevebuli “ : “ niSniT 

 operatorebis_bloki1          

 operatorebis_bloki2 
erTi an meti operatori 

ganlagebuli erT an met 

striqonze  34



 ... 

 operatorebis_blokin 

GOTO da IF...THEN...ELSE operatorebi cvlian programis sxva 

operatorebis Sesrulebis mimdevrobas. IF...THEN...ELSE operatori amas 

akeTebs garkveuli pirobis Sesabamisad. 

 magaliTi 2: 

 IF   y > 0   THEN   k  =  k  + 1 

IF   p >=  3.14   THEN   y  =  SIN(x)   ELSE   y  =  COS(x) 

 IF   b * x  <=  9.8   THEN   z  =  SQR(p + x)   ELSE   z  =  (p + x) ^ (1 / 3) 

 IF  C > B   THEN    B  =  0   ELSE   C  =  0 

 IF   A * D < ABS(D – F)   THEN   min  = A * D   ELSE   min  =  ABS(D – F) 

 IF   x < Y   THEN 

  X  =  0 

  PRINT   “X = “; X,  “Y =”; y 

 ELSE 

  Y = 0 

  PRINT   “X = “; X,  “Y =”; y 

 END   IF 

 rTuli logikuri pirobebi SeiZleba Sedgenili iyos AND(da) da OR(an) 

logikuri operaciebis saSualebiT. 

magaliTi 3: 

IF   x  >=  2   AND   x  < 10   THEN   y  =  k *  x  +  b 

IF   x  <  0   OR  x  >=  10   THEN   y =  x ^ 2 

IF   ANS$  =  “Y”   OR   ANS$  =   “OK“   THEN 

PRINT   “YES” 

ELSE 

PRINT   “NO”  

END   IF 
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6.3. #2 laboratoriuli samuSaos Sesrulebis magaliTi 

 
gaStoebadi struqturis algoriTmis daprogrameba 

 
laboratoriuli samuSao 2_31 

 
1. amocanis piroba 

  
ipoveT C + D da C * D sidideebs Soris udidesi, Tu 

C y ex= +211 , 

D x y a= ⋅ +cos( )2 b⋅ , 
 

y b x a= +* ln .3 disadac  
 
 

2. sawyisi monacemebi 
 
  a = -6 ; 

  b = 0,2 ; 

  x = 3,7. 
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3. algoriTmis blok_sqema 

 
 
 dasawyisi 
1 
 

a, b, x 

C+D > C*D

C + D 

ara ki 

D=COS(x2
*y+a*b) 

 
 
2 
 
 
                                                          

3                                C y e x= +211  
 
 
 
4 
 

Y=b*x3 + ln(CaC) 
 
 
5 
 
 
 
 
6 
 
 
 

8 7 C * D 
 
 
 
 
 
 
 dasasruli 
9 
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blok-sqemis aRwera 

bloki 2 _ klaviaturidan sawyisi monacemebis Setana 

bloki 3-5 _ y, C da D cvladebis mniSvnelobebis gamoTvla Sesabamisi    

formulebiT 

bloki 6 _ C+D > C*D pirobis Semowmeba. 

pirobis dakmayofilebis SemTxvevaSi Sesruldeba me-7 blokis 

Sesabamisi moqmedeba, 

winaaRmdeg SemTxvevaSi _ me-8 blokis Sesabamisi moqmedeba. 

bloki 7 _ C+D  mniSvnelobis gamotana 

bloki 8 _ C*D  mniSvnelobis gamotana 

 
4. beisik-programa   

REM   JG. <jgufis nomeri>   Kapanadze  2-31 

OPEN   ”kap2-31.dat”   FOR   OUTPUT   AS   #1 

CLS 

INPUT   ”a”;  a 

INPUT   ”b”;  b 

INPUT   ”x”;  x 

y  =  b * x ^ 3 + LOG(ABS(a)) 

C  =  (y ^ 2  +  EXP(x)) ^ (1 / 11) 

D  =  COS(x ^ 2 * y  =  a * b) 

IF  C + D  >  C * D  THEN 

 PRINT   ”C + D  =”;  C + D 

 PRINT   #1,  ”C + D  =”;  C + D 

ELSE 

 PRINT   ”C * D  =”;  C * D 

PRINT   #1,  ”C * D  =”;  C * D 

END IF 

CLOSE   #1 

END 

5. kompiuterze amocanis amoxsnis Sedegi 
 

 C + D  =  2.606421 
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ganStoebadi struqturis algoriTmis daprogrameba 
 
 

laboratoriuli samuSao 2-32 
 

1. amocanis piroba 
 

 39

A

d x d x− >

x d xx= + ≤

x d x ≤

R
gamoiangariSeT 

S|
|

T
|

+* , *1

16

8 2
7

16            rodesac 3 <

|cos ln , * 3              rodesac d i  

* , *25 1              rodesac   
 

 
  

 

 
 
 

2. sawyisi monacemebi 
 

    
     d = 5,2 ; 
 
     x = -2,45 



 
3. algoriTmis blok-sqema 

 
 

ki 

ara 

ara 

dasawyisi 

d, x 

d*x > 16 

 

A xx= ++8 2
7

1*  

 

A 

3 < d*x <= 16 

dasasruli 

A d x= −* 25 1  

 A x= c o s ( ln )

 
1 
 
 
 
2 
 
 
 
3 
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 7  

ki 

 
 
 
 
4 
 
 
 
 
 
 

 
 
 
 
 
8 
 
 
 
9 
 
 
 
 

blok-sqemis aRwera 

 

bloki 2 _  klaviaturidan d da x cvladebis mniSvnelobebis Setana 

bloki 3 _  d * x  > 16 pirobis Semowmeba. 

5 

6 



pirobis dakmayofilebis SemTxvevaSi Sesruldeba me-5 blokis 

Sesabamisi moqmedeba, 

winaaRmdeg SemTxvevaSi _ me-4 blokis Sesabamisi moqmedeba 

bloki 4 _  3 < d * x   ≤  16 pirobis Semowmeba. 

pirobis dakmayofilebis SemTxvevaSi Sesruldeba me-6 blokis 

Sesabamisi moqmedeba, 

winaaRmdeg SemTxvevaSi _ me-7 blokis Sesabamisi moqmedeba. 

bloki 5 - 7  _  A cvladis mniSvnelobis gamoTvla Sesabamisi formuliT 

bloki 8  _  A cvladis mniSvnelobis gamotana. 

 
 
 

4 beisik-programa 
 
 

REM   Jg. <jgufis nomeri>    Kapanadze  2-32 

OPEN   ”kap2-32.dat”   FOR   OUTPUT   AS   #1 

CLS 

INPUT   ”d”; d 

INPUT   ”x”; x 

IF   d * x  > 16   THEN 

A  =  d * (x ^ 2 – 1) ^ (1 / 5) 

ELSEIF   d * x  >  3  AND  d * x  <=  16   THEN 

A  =  8 * 2 ^ (x  + 1)  +  x / 7 

ELSE 

A  =  COS(LOG(ABS(x))) 

END  IF 

PRINT   ”A  =”;  A 

PRINT    #1,  ”A  =”;  A 

CLOSE   #1 

END 

5. kompiuterze amocanis amoxsnis Sedegi 
 

 A  =  .6246692  
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VII Tavi. cikluri struqturis algoriTmis daprogrameba 

 

 praqtikuli amocanis amoxsna xSirad xerxdeba erTi da imave 

moqmedebis (gamoTvlis) mravaljer Tanamimdevruli ganmeorebiT. magaliTad: 

gamoTvlebi erTi da imave formuliT cvladebis sxvadasxva 

mniSvnelobisaTvis. msgavsi amocanis amoxsna SeiZleba iyos aRwerili 

cikluri struqturis algoriTmiT. 

 cikls ewodeba algoriTmis (anu programis) nawilis mravaljeradi 

Tanamimdevruli ganmeoreba. 

 cikli SeiZleba iyos martivi an rTuli. rTuli cikli Tavis 

moqmedebis areSi moicavs erT an met sxva rTul an martiv cikls. 

ganasxvaveben ariTmetikul da iteraciul ciklebs. 

7.1. ariTmetikuli cikli 

 ariTmetikul ciklSi amocanis amoxsnisaTvis moqmedebebis 

(gamoTvlebis) ganmeoreba an mocemulia, an SeiZleba gamovTvaloT amocanis 

monacemebis gamoyenebiT. ariTmetikuli ciklebis daprogramebisaTvis 

beisikSi gaTvaliswinebulia FOR...NEXT operatori. operatoris formatia: 

 FOR   x  =  x1   TO   xn   [ STEP   h ] 

            [operatorebis_bloki] 

 NEXT   x , 

sadac x aris ciklis mTvleli, romelic warmoadgens ricxviT cvlads da 

gamoiyeneba ciklis ganmeorebis raodenobis gamosaTvlelad. 

x1, xn _  ciklis mTvlelis sawyisi da bolo mniSvnelobebi, 

h _  ciklis mTvlelis momatebis an daklebis sidide (ciklis biji). 

Tu biji ar aris miTiTebuli is iTvleba +1-is tolad. 

operatorebis_bloki warmoadgens ciklis tans da Seicavs erT an 

ramdenime operators. 

FOR operatoris Sesrulebisas gamoiTvleba ciklis parametrebi: 

ciklis mTvlelis x1 sawyisi da xn saboloo mniSvnelobebi da ciklis biji 

_ h. x mTvlels mieniWeba x1 sawyisi mniSvneloba. amis Semdeg sruldeba 

ciklis tanSi Semavali operatorebi. NEXT operatoris Sesrulebis Semdeg 

x mTvlelis mniSvnelobas daemateba ciklis bijis mniSvneloba da 
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xorcieldeba ciklis damTavrebis analizi. cikli meordeba manam, sanam 

ciklis mTvlelis x mniSvneloba ar gaxdeba meti (dadebiTi bijis 

SemTxvevaSi) an naklebi (uaryofiTi bijis SemTxvevaSi) mTvlelis saboloo 

mniSvnelobaze (xn-ze) 

magaliTi 1:  

gamoiangariSeT da dabeWdeT 1-dan 5-mde mTeli ricxvebis kvadratebi 

da kubebi 

 
algoriTmis blok-sqema 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

dasawyisi 

x=1,  5,  1 

x,  x2,  x3 

dasasruli 

   
beisik-programa 

FOR x = 1 TO 5        

PRINT x, x^2, x^3      

NEXT x        

END 

kompiuterze miRebuli Sedegi 

1           1            1 
2           4            8 
3           9           27 
4          16          64 
5 25 125 

mTvlelis sawyisi mniSvneloba, bolo mniSvneloba da biji SeiZleba 

warmodgenili iyos cvladebis an ariTmetikuli gamosaxulebebis meSveobiT. 
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 magaliTi 2: 

FOR   x = a   TO   b   STEP   h 

FOR   x = A / 2   TO   b 

FOR   x = A   TO   2 * B   STEP   h / 5 

FOR   x = 10 * C   TO   D   STEP   -h 

FOR   x =  -1.2   TO   2   STEP   0.3 

FOR   i = 2   TO   10   STEP   2 

FOR   j = i + 1   TO   m 

FOR   i = 1   TO   n – 1 
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7.2. #3 laboratoriuli samuSaos Sesrulebis magaliTebi 
 

ariTmetikuli cikluri struqturis algoriTmis daprogrameba 

 

laboratoriuli samuSao N3-32 

1. amocanis piroba 

mocemulia y x
x

x=
∗
−

+
6

152 .
sin  funqcia, romelic gamoiTvleba [-4.5;-1] 

segmentze, biji h=0,25. gamoTvaleT am funqciis 3-ze naklebi mniSvnelobebis 

namravli da amave funqciis udidesi mniSvneloba. 

2. sawyisi monacemebi 

 a = -4,5; 

 b = -1; 

 h = 0,25. 
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3.  algoriTmis blok-sqema 

 

 dasawyisi 

ki 

ara 

 

 
namr = 1,    ymax=-106 

 

 

 a,  b,  h 
 

 

x = a,  b,  h  

 

 
 

 y x
x

x=
−

+
6

152

*
.

sin
 

 

 
ara

y < 3  

ki  

 
namr  =  namr * y 

 

 

 

y > ymax  

 

 
ymax  =  y 

 

 

 

namr,  ymax  

 

 

 dasasruli 
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4. beisik – programa 

REM    Jg. <jgufis nomeri>    Kapanadze  3-32 

OPEN    “kap3-32.dat”   FOR   OUTPUT    AS  #1 

CLS 

namr  = 1:  ymax  =  -1E + 06 

INPUT   “a”; a 

INPUT   “b”; b 

INPUT   “h”; h 

FOR    x  =  a   TO   b   STEP   h 

y  =  6 * x / (x ^ 2 – 1.5) +  SIN(x) 

IF   y < 3   THEN   namr  =  namr * y 

IF   y > ymax   THEN   ymax  =  y 

NEXT   x 

PRINT   “namravli  =”; namr,   “maximumi  =”; ymax 

PRINT   #1,  “namravli  =”; namr,   “maximumi  =”; ymax 

CLOSE   #1 

END 

5. kompiuterze amocanis amoxsnis Sedegi 
  

 namravli  =  1.0007444E+07  maximumi  =  11.15853 
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ariTmetikuli cikluri struqturis algoriTmis daprogrameba 

 

laboratoriuli samuSao N 3 – 51 

1. amocanis piroba 

mocemulia  y x x= − ∗( )3 2 xcos   funqcia, romelic gamoiTvleba [-5; 5] 

monakveTze, biji h=0.1. gamoTvaleT z = eR + e-R, sadac R aris y funqciis 

uaryofiTi mniSvnelobebis saSualo ariTmetikuli. 

2. sawyisi monacemebi 

 a = -5; 

 b =  5; 

 h = 0,1. 
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3. algoriTmis blok-sqema 
 
 dasawyisi 
 
 

 
a,  b,  h  

 
 

 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
  
 
 

  

 
 
 
 

 
 
 
 

 
 
 
 

 
 

jami = 0,   raod = 0 

x = a,   b,   h 

 
y x x= −3 2 * * cose j x

ara 
y < 0 

ki 

jami  =  jami + y 
raod  =  raod + 1 

R = jami / raod 

Z e eR R= + −

Z 

dasasruli 
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4. beisik – programa 

 

REM    Jg. <jgufis nomeri>    Kapanadze  3-51 

OPEN   “kap3-51.dat”   FOR   OUTPUT    AS #1 

CLS 

INPUT   “ a “; a 

INPUT   “ b “; b 

INPUT   “ h “; h 

jami  =  0 

raod  =  0 

FOR   x  =  a   TO   b   STEP   h 

y  =  ( 3 – x ^ 2 * SQR(ABS(x))) * COS(x) 

IF   y < 0   THEN 

jami  =  jami + y  

raod  =  raod + 1 

END  IF 

NEXT   x 

R  =  jami / raod 

Z = EXP( R ) + EXP(-R) 

PRINT   “Z =”; Z 

PRINT   #1,   “Z =”; Z 

CLOSE   #1 

END 

5. kompiuterze amocanis amoxsnis Sedegi 
 
 Z  =  13419.63 
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7.3. iteraciuli cikli 

iteraciul ciklSi amocanis amoxsnis miRebisaTvis gamoTvlebis 

raodenoba damokidebulia imaze, sruldeba an Sesruldeba Tu ara 

mocemuli piroba. 

beisikSi iteraciuli cikluri algoriTmebisaTvis gamoiyeneba 

operatori DO…LOOP (maryuji). es operatori imeorebs operatorebis 

blokis Sesrulebas manam, sanam piroba sruldeba, am SemTxvevaSi gamoiyeneba 

damatebiTi operatori WHILE, an sanam piroba Sesruldeba am SemTxvevaSi 

gamoiyeneba damatebiTi operatori UNTIL. operatoris formati: 

DO
WHILE
UNTIL

LOOP
WHILE
UNTIL

RST
UVW

L
NM

O
QP

RST
UVW

L
NM

O
QP

piroba

operatorebis bloki

piroba

_

 

piroba aris logikuri gamosaxuleba, romelmac SeiZleba miiRos erT-

erTi mniSvneloba: WeSmariti (ki) an mcdari (ara). 
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magaliTi 1:   parolis Semowmeba 

 
       
          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.1 dasawyisi 

paroli 

paroli = “mze” 

paroli sworia 
 

dasasruli 

REM  parolis Semowmeba 

     INPUT  SeitaneT paroli”; paroli$ 

LOOP   UNTIL   paroli$ =   “mze” 

PRINT    “paroli sworia” 

END 

 

ki 

ara 

DO 

 
 
 
 
 
 
 
 
 
 
 
             
             
             
    
 
 
 
       
 
    
 
 
 
 

magaliTi 2:    naturaluri ricxvis kvadratisa da kubis gamoTvla 

dasasruli 

1.2 REM parolis Semowmeba 

DO UNTIL  paroli$=mze” 

    INPUT “SeitaneT paroli”; paroli$ 

LOOP 

PRINT “paroli sworia“ 

END 

dasawyisi 

 paroli=”mze” 

paroli 

ki 

ara 

paroli sworia 
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REM naturaluri ricxvis 

REM kvadratisa da kubis  

REM   gamoTvla 

i  =  0 

DO 

      i  =  i  +  1 

     PRINT   i,  i ^ 2,  i ^ 3 

LOOP   WHILE   i  <  5 

END 

2.1 
dasawyisi

i = 0 

i = i + 1 

i,  i2, i3 

i < 5 
ki 

ara

 dasasruli 
 

 
    2.2 dasawyisi 
 
 
 
      
  
 
 
 

 
 
 
 
 
 
 
                     

REM   naturaluri ricxvis 

REM kvadratisa da kubis 

REM  gamoTvla 

i = 0  

DO 

i = i + 1 

 PRINT    i,  i ^ 2,  i ^ 3 

LOOP   UNTIL   i  >=  5 

END  

i = 0  

i = i + 1 

i,  i2,  i3 

 
 
         
 
 
 
 

ara 
ki

i  ≥ 5 

dasasruli 
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2.3 

REM   naturaluri ricxvis  

REM    kvadratisa da kubis 

REM    gamoTvla 

DO   WHILE   i < 5 

 i = i + 1 

 PRINT   i,  i ^ 2,  i ^ 3 

LOOP 

END 

dasawyisi 

i = 0 
 

i  < 5 

 i = i + 1 

i,  i2,  i3 

dasasruli 

ara 

ki 
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dasawyisi 

i  =  0 
 

i  ≥  5 

i  =  i + 1 

i,  i2,  i3 

dasasruli 

ki 

ara 

REM   naturaluri ricxvis  

REM  kvadratisa da kubis gamoTvla 

i  =  0 

DO  UNTIL  i >= 5 

 i = i + 1 

 PRINT   i,  i^2,  i^3 

LOOP   

END 

2. 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1 da 2.3  programebSi gamoiyeneba WHILE operatori, rac niSnavs rom cikli 

meordeba manam, sanam sruldeba i < 5 piroba. rogorc ki es piroba dairRveva, 

ciklis ganmeoreba mTavrdeba. 2.2 da 2.4 programebSi, sadac gamoiyeneba 

UNTIL operatori, piriqiT, ciklis ganmeoreba mTavrdeba, rogorc ki 

moyvanili i ≥ 5 piroba Sesruldeba da manam, sanam es piroba ar sruldeba 

kompiuteri imeorebs ciklis tanSi moyvanil operatorebs. 

 2.2 da 2.4 programebSi piroba mowmdeba ciklis TavSi, e.i. manam, sanam 

daiwyeba ciklis tanSi Semavali operatorebis Sesruleba. SeiZleba ise 

moxdes, rom es operatorebi arc erTxel ar Sesruldes da programa gadava 

ciklis Semdeg moyvanili operatoris Sesrulebaze.  2.1 da 2.2 programebSi 

piroba mowmdeba ciklis boloSi, e.i. ciklis tanSi moyvanili operatorebi 

erTxel mainc Sesruldeba. 
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7.4. #4 laboratoriuli samuSaos Sesrulebis magaliTebi 

 

iteraciuli cikluri struqturis algoriTmis daprogrameba 

 

laboratoriuli samuSao # 4-55 

1. amocanis piroba 

 moZebneT x n nn n=
+

=
250
3 45

1 2
2* , ,... b g mimdevrobis udidesi wevri da misi 

Sesabamisi n nomeri. funqcia isea SerCeuli, rom Sesabamis mimdevrobaSi 

aris erTaderTi udidesi wevri. 

 

2. sawyisi monacemebi 
 
 
⎯
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3. algoriTmis blok-sqema 

 
 

n  =  0, xn  = -106 

xn  =  250 * n2 / (3n  + 45) 

xn-1,  n – 1 

xn  >  xn-1

dasasruli 

n  =  n + 1 

xn-1  =   xn 

dasawyisi 

ara 

ki 
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4. beisik – programa 
 

REM    Jg. <jgufis nomeri>  Kapanadze   4 – 55 

OPEN    “kap4-55.dat”   FOR   OUTPUT   AS   #1 

CLS 

n  =  0:  xn  = -1E6 

DO 

 n  =  n + 1 

 xn1  =  xn 

xn  =  250 * n ^ 2 / (3 ^ n  +  45) 

LOOP  WHILE  xn  > xn1 

PRINT   “xn =”;  xn1,  “n  =”; n  – 1 

PRINT    #1,  “xn =“;  xn1,   “n  =”;  n  – 1 

END 

 
5. kompiuterze amocanis amoxsnis Sedegi 

 
 
 xn  =  31.74603  n  =  4 
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iteraciuli cikluri struqturis algoriTmis daprogrameba 

 

laboratoriuli samuSao 4-31 

1. amocanis piroba 

 ipoveT x e  rekurentuli formuliT mocemuli 

mimdevrobis iseTi xn wevri da Sesabamisi n nomeri, rom Sesruldes 

nn
xn= + ∗ =−2 5 1 21  ( , ,...)

x x
n n
− <

−1
ε     piroba.  

 

2. sawyisi monacemebi 
 

x0 =  1; ε  = 0,001 
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3. algoriTmis blok-sqema 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 
 
 

 
 
 
 
 
 

n  =  0 

dasawyisi 

x0,     ε      

n n= + 1  

          xnxn− =1                

x en
x n= + ⋅ − −2 5 1  

x xn n− −1 p ε.  

dasasruli 

ara

ki 

xn,  n 
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4. beisik-programa 

REM  Jg. <jgufis nomeri>   Kapanadze  4-31 

OPEN   “kap4-31.dat”   FOR   OUTPUT   AS   #1 

CLS 

INPUT   “x0”; xn 

INPUT   “epsilon” ;  eps 

n  =  0 

DO 

n  =  n + 1 

xn1  =  xn 

xn  =  2 + 5 * EXP(-xn1) 

LOOP   UNTIL   ABS(xn - xn1) < eps 

PRINT   “xn =”; xn,  “n  =”;  n 

PRINT   #1,  “xn =”; xn,  “n  =”;  n 

CLOSE   #1 

END 

 

5. kompiuterze amocanis amoxsnis Sedegi 

 

xn  = 2.437293  n  =  11
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VIII Tavi. masivebis damuSaveba 

 

8.1. masivebi 

 masivi ewodeba erTnairi tipis cvladebis erTobliobas (mimdevrobas). 

am mimdevrobis TiToeul wevrs (cvlads) masivis elementi an komponenti 

ewodeba. masivis TiToeuli elementis misaTiTeblad gamoiyeneba erTi an 

ramdenime indeqsi, romelic aRniSnavs masivis elementis rigiT nomers. 

indeqsi moTavsebulia mrgval frCxilebSi da iwereba masivis elementis 

saxelis Semdeg. 

 magaliTi 1: 

x(5) gamosaxavs x  masivis mexuTe elements, 

a(0) gamosaxavs a  masivis nulovan elements, 

b(i)  gamosaxavs b  masivis i-ur elements, 

t$(5) gamosaxavs striqonuli t$ masivis mexuTe elements. 

 masivs, romelic erTi indeqsiT gamoisaxeba, erTganzomilebiani masivi 

anu veqtori ewodeba.  

 masivi, SeiZleba ori indeqsiT gamovsaxoT. maSin mas organzomilebiani 

masivi, anu matrica ewodeba. am SemTxvevaSi indeqsebi erTmaneTisagan mZimiT 

gamoiyofa. 

 pirveli indeqsi gansazRvravs matricis striqonis nomers, xolo 

meore _ svetis nomers. 

 magaliTi 2: 

a(4,2)  gamosaxavs organzomilebiani a masivis me-4 striqonis da me-2 svetis 

gadakveTis adgilze mdgom elements. 

x(0,3) gamosaxavs organzomilebiani x masivis nulovani striqonis da me-3 

svetis gadakveTis adgilze mdgom elements. 

 programaSi SeiZleba gamoyenebul iqnas cvladi da masivi, romlebic 

aRniSnuli arian erTi da imave saxelebiT. 

 magaliTi 3: 

b  aris martivi tipis cvladi, 

b(6) _ b  masivis meeqvse elementi 

indeqsis umciresi mniSvneloba beisikze nulis tolia. 
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8.2  DIM (ganzomileba) operatori 

masivi, romelic monawileobs programaSi, winaswar unda iqnas 

aRwerili DIM operatoriT. am operatoris saSualebiT xorcieldeba 

operatiul mexsierebaSi ricxviTi da striqonuli masivebisaTvis adgilebis 

gamoyofa. erTi DIM operatoriT SeiZleba aRweril iqnas ramodenime masivi. 

magaliTi 1: 

DIM a(9) 

DIM a(n,m) 

DIM a(5,5), b(4,4), c(12) 

 magaliTi 2: 

DIM  a(2,3) operatori gansazRvravs a matricis mexsierebaSi Semdeg 

ganlagebas : a(0,0);  a(0,1);  a(0,2);  a(0,3);  a(1,0);   a(1,1);  a(1,2);   a(1,3);  a(2,0);  a(2,1);  

a(2,2);  a(2,3)  

es  Seesabameba Semdeg matricas: 

 

          j 
i 0 1 2 3 

0 
 a00 a01 a02 a03 

1 
 a10 a11 a12 a13 

2 
 a23 a23 a23 a23 
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8.3 #5 laboratoriuli samuSaos Sesrulebis magaliTebi 

 

veqtoris damuSaveba 

 

laboratoriuli samuSao #5-31 

1. amocanis piroba 

gamoTvaleT A=(ai)i=1, 2, …,8  veqtoris 2-ze naklebi mniSvnelobis mqone 

komponentebis raodenoba 

2. sawyisi monacemebi 

a1  =  5 

a2  =  3 

a3 = 1 

a4  = -1 

a5  =  0 

a6  =  0.5 

a7  =  2 

a8  =  2.7 
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3. algoriTmis blok-sqema 

 
1 

 

 

2 

 

 

3 

 

 

4 

 

 

5 

 

 

6 

 

 

7 

 

 

 

 

algoriTmis zogierTi blokis aRwera 

 

bloki 2 _ A  veqtoris elementebisaTvis adgilis gamoyofa kompiuteris 

mexsierebaSi. 

bloki 4 _ ciklis dasawyisi, sadac ciklis i cvladi aRniSnavs A veqtoris 

elementis indeqss (nomers). indeqsis sawyisi mniSvneloba tolia 1-isa, 

bolo mniSvneloba _ 8-sa, xolo biji tolia 1-isa. 

 

i=1, 8,  1 

dasawyisi 

a(8) 

raod=0 

ai 

i=1, 8,  1 

ai 

1 

ai<2 

1 

raod = raod +1 

raod 

dasasruli 

i=1, 8,  1 

ki 

8

ara 
9

10 

11 
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4. beisik-programa 

REM   Jg. <jgufis nomeri>   Kapanadze  5-31 

DIM   a(8) 

OPEN   “kap5-31.dat”   FOR   OUTPUT   AS  #1 

CLS 

FOR   i  =  1   TO  8 

INPUT   “a(i) =”; a(i) 

NEXT   i 

raod  =  0 

FOR   i  = 1  TO  8 

PRINT   #1, “a(i) =”; a(i) 

NEXT   i 

FOR   i  =  1   TO  8 

IF   a(i) < 2   THEN   raod  =  raod + 1 

NEXT   i 

PRINT   “raodenoba =”; raod 

PRINT   #1,  “raodenoba =”; raod 

CLOSE   #1 

END 

 
5. kompiuterze amocanis amoxsnis Sedegi 

 
raodenoba  =  4 
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veqtoris damuSaveba 

  

laboratoriuli samuSao #5-32 

 

1. amocanis piroba 

miiReT B = (bi) i=1,2,...,9 veqtoris komponentebi b a Ri i= +  formuliT, 

sadac R aris A = (ai) i=1,2,..,9  veqtoris elementebs Soris umciresi. dabeWdeT 

orive veqtori. 

 

2. sawyisi monacemebi 

a1  =  5 

a2  =  3 

a3  =  0 

a4  =  1 

a5  = -2 

a6  = -1 

a7  = -4 

a8  = -1 

a9  =  2 
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3. algoriTmis blok-sqema 
 

A dasawyisi 

 k v p R=n 

i  =  1,  n,  1 a(n),  b(n) 

i  =  1,  n,  1 bi  =  ai + kvp 

ai 

ai 
 

i  =  1,  n,  1 

bi 

R  =  a1 

dasasruli 

i  =  2,  n,  1 

ai < R 

R  =  ai 

ara 

ki 

A 
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4. beisik-programa 

REM   Jg.<jgufis nomeri>  Kapanadze  5-32 

OPEN   “kap5-32.dat”   FOR   OUTPUT   AS  #1 

CLS 

INPUT   “n  =”; n 

DIM   a(n),  b(n), 

FOR   i  =  1   TO   n 

PRINT   “a(“;  i; ”) =”; 

INPUT   a(i) 

PRINT   #1,  “a(“;  i; ”) =”;  a(i) 

NEXT   i 

R  =  a(i) 

FOR   i  =  2   TO   n 

IF   a(i) < R  THEN  R = a(i) 

NEXT   i 

KVP  =  SQR(ABS(R)) 

FOR   i  =  1  TO   n 

b(i)  =  a(i) + KVP 

NEXT   i 

FOR   i = 1   TO   n 

PRINT   “b(“;  i; ”) =”;  b(i) 

PRINT   #1,  “b(“;  i; ”) =”;  b(i) 

NEXT   i 

CLOSE   #1 

END 

 
5. kompiuterze amocanis amoxsnis Sedegi 

 

a1  =  5 

a2  =  3 

a3  =  0 

a4  =  1 
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a5  = -2 

a6  = -1 

a7  = -4 

a8  = -1 

a9  =  2 
 

b1  =  5 

b2  =  3 

b3  =  0 

b4  =  1 

b5  = -2 

b6  = -1 

b7  = -4 

b8  = -1 

b9  =  2 
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8.3 #6 laboratoriuli samuSaos Sesrulebis magaliTebi 

 

matricis damuSaveba 

 

laboratoriuli samuSao  #6-31 

1. amocanis piroba 

 ipoveT A = (ai,j) i,j=1,2,..,5  matricis mTavari diagonalis zemoT mdebare 

elementebs Soris udidesi da dabeWdeT igi. 

  
2. sawyisi monacemebi 

 
 

   j 
 
i 

1 2 3 4 5 

 
1 
 

0 1 6 3 1 

 
2 
 

-5 2 5 0 3 

 
3 
 

9 -6 2 -7 -8 

 
4 
 

-1 4 1 4 2 

 
5 
 

8 3 9 2 -5 
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3. algoriTmis blok-sqema 

 

ai,j 

dasawyisi 

ai,j 

a 

amax = a1,2 

1 

a(5,5) i = 1, 4, 1 

j = 1, 5, 1  ai,j > amax 

amax = ai,j 

i = 1, 5, 1 j = i +1, 5, 1 

amax 

dasasruli 

ara 

ki 

i = 1, 5, 1 

j = 1, 5, 1 
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4. beisik-programa 

REM  Jg. <jgufis nomeri>  Kapanadze  6-31 

OPEN   “kap6-31.dat”   FOR   OUTPUT   AS   #1 

CLS 

DIM   a(5, 5) 

PRINT   “A” 

FOR   i  =  1   TO   5 

FOR   j  =  1  TO   5 

LOCATE   i + 3,  j * 8 

INPUT   a(i,  j) 

NEXT   j 

NEXT   i 

FOR   i  =  1  TO   5 

FOR   j  =  1   TO   5 

PRINT   #1,   a(i, j); 

NEXT   j 

PRINT   #1, 

NEXT   i 

amax  =  a(1,2) 

FOR   i  =  1  TO   4 

FOR   j  =  i + 1   TO   5 

IF   a(i, j) > amax    THEN  amax  =  a(i, j) 

NEXT   j 

NEXT   i 

PRINT    “amax  =”; amax 

PRINT   #1,   “amax  =”; amax 

CLOSE   #1 

END 

 
 

5. kompiuterze amocanis amoxsnis Sedegi 

amax  =  6 
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matricis damuSaveba 

 

laboratoriuli samuSao #6-32 

1. amocanis piroba 

 SeucvaleT adgilebi A = (ai,j) i = 1,2,..,4,   j = 1,2,…,5  matricis pirvel da 

maqsimaluri elementebis jamis Semcvel svetebs. dabeWdeT sawyisi da 

miRebuli matricebi.  

  
 
 

2. sawyisi monacemebi 
 

   j 
 
i 

1 2 3 4 5 

 
1 
 

5 3 4 6 5 

 
2 
 

6 4 6 7 6 

 
3 
 

4 3 5 7 6 

 
4 
 

5 4 6 6 6 
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2. algoriTmis blok-sqema 
 

 
 

 
 
 
 
 
 

ai,j 

dasawyisi 
1 

MaxJami =-106 

ai,j 

1 

a(4,5) 

i = 1, 4, 1 

i =1, 4, 1 

j = 1, 5, 1 

j = 1, 5, 1 

Jami = 0 

Jami = Jami + ai,j 

Jami >MaxJami 

MaxJami = Jami 

Svnom = j 

j = 1, 5, 1 

i = 1, 4, 1 

ara 

ki 

2 
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 2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a = ai,1 

ai,1 = ai,svnom 

ai,svnom = a 

i = 1, 4, 1 

i = 1, 4, 1 

j = 1, 5, 1 

ai,j 

dasasruli 
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3. beisik-programa 

REM   Jg. <jgufis nomeri>  Kapanaze  6-32 

OPEN   “kap6-32.dat”   FOR   OUTPUT    AS   #1 

DIM   a(4,5) 

CLS 

FOR   i  =  1   TO   4  

FOR   j  =  1   TO   5 

LOCATE   i + 2, j * 10 

INPUT   a(i, j) 

NEXT   j 

NEXT   i 

FOR   i  =  1   TO   4 

FOR   j = 1   TO   5 

PRINT   #1,  a(i, j); 

NEXT   j 

PRINT   #1, 

NEXT  i 

MaxJami  = -1E6 

FOR   j  = 1   TO   5 

Jami  =  0 

FOR   i  = 1   TO   4 

Jami  =  Jami + a(i, j) 

NEXT   i 

IF   Jami > MaxJami    THEN  

MaxJami  =  Jami 

svnom  =  j 

END   IF 

NEXT   j 

FOR   i  =  1   TO   4 

a  =  a(i, 1) 

a(i, 1)  =  a(i, svnom) 

a(i, svnom)  =  a 
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NEXT   i 

PRINT 

PRINT   #1, 

FOR   i  =  1   TO   4 

FOR   j  =  1   TO   5 

PRINT   a(i, j); 

PRINT   #1,  a(i, j); 

NEXT   j 

PRINT   #1, 

PRINT 

NEXT  i 

CLOSE   #1 

END 

 
5. kompiuterze amocanis amoxsnis Sedegi 

 
5 3 4 6 5 
6 4 6 7 6 
4 3 5 7 6 
5 4 6 6 6 
 
6 3 4 5 5 
7 4 6 6 6 
7 3 5 4 6 
6 4 6 5 6 

 78



IX Tavi. daprogrameba qveprogramis gamoyenebiT 
 

 qveprograma warmoadgens specialurad gaformebul operatorTa 

jgufs, romelzec SesaZlebelia mravaljeradi mimarTva. mimarTva 

xorcieldeba maTi saxelebis mixedviT. ganasxvaveben ori saxis qveprogramas 

procedurasa da funqcias. 

9.1.  procedura 

 proceduris organizebisaTvis gamoiyeneba Semdegi operatorebi: 

DECLARE   SUB,   CALL,   SUB … END SUB. 

DECLARE SUB operatori gansazRvravs proceduras ZiriTad programaSi. 

operators aqvs Semdegi formati: 

DECLARE   SUB  S(x1, x2, …, xn), 

sadac  SUB aRniSnavs proceduris gansazRvras, S proceduris saxelia, 

xolo x1, x2, …, xn - argumentTa sia. 

 CALL operatori axorcielebs proceduris gamoZaxebas. mas aqvs 

Semdegi formati: 

CALL  S(a1, a2, …, an), 

sadac  S aris gamoZaxebuli  proceduris saxeli, xolo a1, a2, … , an _ 

argumentTa sia. 

 SUB da END SUB operatorebi proceduris pirveli da bolo 

operatorebia. maT aqvT Semdegi formati: 

SUB  S(x1, x2, …, xn) 

 operatorebis_bloki 

END  SUB, 

sadac S aris  proceduris saxeli, x1, x2, …, xn _ argumentTa sia, xolo 

operatorebis_bloki _ erTi an ramdenime operatori. 

 zemoT moyvanil operatorebSi argumentTa siaSi mocemuli argumentTa 

mimdevroba unda iyos erTi da igive. 

9.2.  funqcia 

 funqciis organizebisaTvis gamoiyeneba operatorebi: DECLARE   

FUNCTION  da FUNCTION … END  FUNCTION. 
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DECLARE FUNCTION operatori gansazRvravs funqcias ZiriTad 

programaSi. operators aqvs Semdegi formati: 

DECLARE   FUNCTION  S(x1, x2, …, xn), 

sadac FUNCTION  aRniSnavs funqciis gansazRvras. S aris funqciis 

saxeli, xolo x1, x2, … ,xn _ argumentTa sia. 

 FUNCTION  da  END  FUNCTION  operatorebi funqciis pirveli da bolo 

operatorebia. maT aqvT Semdegi formati: 

 FUNCTION   S(x1,x2,…,xn) 

 operatorebis_bloki 

 S  =  x 

END   FUNCTION, 

sadac S aris funqciis saxeli, x _ maTematikuri gamosaxuleba, xolo 

operatorebis_bloki _ erTi an ramdenime operatori, romelic angariSobs x  

gamosaxulebaSi  Semaval cvladebs. 

magaliTi 1: mocemulia naturaluri ricxvebi 1-dan n-mde. gamovTvaloT am 

ricxvebis jami proceduris gamoyenebiT. 

 

algoriTmis blok-sqema 
 
 

 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

dasawyisi 

n 

  n              Jami          jam 
 

jam 

dasasruli 

dasawyisi 

n 

  n              Jami          jam 

jam 

dasasruli 
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Sesavali

  n              Jami          jam 

jam  =  0 

i  =  1, n, 1 

jam  =  jam + i 

gamosavali

 
 

beisik-programa 

REM      naturaluri ricxvebis jamis gamoTvla 

DECLARE   SUB   Jami(n, jam) 

CLS 

INPUT   “n”; n 

CALL   Jami(n, jam) 

PRINT   “Jami  =”; jam 

END 

SUB   Jami(n, jam) 

jam  =  0 

FOR   i = 1   TO   n 

jam  =  jam + i 

NEXT   i 

END   SUB 
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magaliTi 2: mocemulia naturaluri ricxvebi 1-dan n-mde. gamovTvaloT am 

ricxvebis jami funqciis gamoyenebiT. 

algoriTmis blok-sqema 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                       
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

dasawyisi 

n 

  n     jam          Jami          
 

jam 

dasasruli 

dasawyisi 

n 

njami = Jami(n) 

njami 

dasasruli 

Sesavali 

  n                   Jami           

jam = 0 

i=1, n,  1 

jam = jam + i 

Jami = jam 

gamosavali 
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beisik-programa 

 
REM    naturaluri ricxvebis jamis gamoTvla     

DECLARE    FUNCTION   Jami(n) 

CLS 

INPUT   “n”; n 

njami  =  Jami(n) 

PRINT   “Jami  =”; njami 

END 

FUNCTION   Jami(n) 

jam  =  0 

FOR   i  = 1   TO   n 

jam  =  jam + i 

NEXT   i 

Jami  =  jam 

END   FUNCTION 
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9.3 #7 laboratoriuli samuSaos Sesrulebis magaliTebi 

 
daprogrameba qveprogramis gamoyenebiT 

 

laboratoriuli samuSao  #7-34 

1. amocanis piroba 

mocemulia A=(ai,j) i,j=1,2,…,5  da  B=(bi,j) i,j=1,2,…,4   matricebi.  gamoTvaleT     

Z p t
e

ka kb

sa sb=
⋅
+ , 

sadac p  da  t  mocemuli ricxvebia, xolo  sa, ka da sb, kb,  Sesabamisad  A 

da B matricebis dadebiTi elementebis jami da raodenobaa. 

sa, ka  da  sb, kb ricxvebis gamoTvlis programa gaaformeT qveprogramis 

saxiT. 

2. sawyisi monacemebi 
 
p = 2 
t = 3 
 
A matrica 
 5 -7 -8  3  1 
 2  3 -1 -4 -6 
-9 -3  2  0  6 
 0  4 -4  2  5 
-5 -3  1 -3 -8 
 
B matrica 
 2  5 -7 -11 
-1  0  0  4 
-4 -2 -3  2 
-9 -6 -5  6 
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3. algoriTmis blok-sqema 
 

 
 

dasawyisi 
 

 
 

a(5,5),  b(4,4)  
 
 
 

p, t  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

InputM A 
A 5 

InputM B 
B 4 

PrintM A 
A 5 

PrintM B 
B 4 

SK A 
 
sa 
ka 5 

SK B 
 
sb 
kb 4 

Z 

 
Z p t

e

ka kb

sa sb=
⋅
+

 

dasasruli 
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Sesavali 

 
 

Sesavali 

PrintM X 
n X 

i = 1, n,  1 

j = 1, n,  1 

gamosavali 

xi,j 

InputM X 
X n 

i = 1, n,  1 

j = 1, n,  1 

xi,j 

gamosavali 
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Sesavali 

 
 

 
 
 
 
 
 
 
 
 
 
 

 X s SK 
n k 

s = 0,   k = 0 

i = 1, n, 1 

j = 1, n, 1 

ara 
xi j > 0 

ki 

s = s + xij 

k = k + 1 

gamosavali 
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4. beisik-programa 

REM   Jg. <jgufis nomeri>  Kapanadze  7-34 

DECLARE   SUB   InputM(x(),n) 

DECLARE   SUB   PrintM(x(),n) 

DECLARE   SUB   SK(x(),n,s,k) 

OPEN   “kap7-34.dat”   FOR   OUTPUT   AS  #1 

DIM  a(5, 5), b(4, 4) 

CLS 

INPUT   “p”; p :  PRINT  #1,  “p =”; p 

INPUT   “t”; t :   PRINT  #1,  “t =”; t 

CLS:   PRINT   “A”:   CALL   InputM(a(), 5) 

CLS:   PRINT   “B”:   CALL   InputM(b(), 4) 

PRINT   #1,  “A”:   CALL   PrintM(a(), 5) 

PRINT   #1,  “B”:   CALL   PrintM(b(), 4) 

CALL   SK(a(), 5, sa, ka) 

CALL   SK(b(), 4, sb, kb) 

Z  =  p ^ ka * t ^ kb / EXP(sa + sb) 

PRINT   “Z =”; Z 

PRINT   #1,   “Z =”; Z 

CLOSE   #1 

END 

SUB   InputM(x(),n) 

FOR   i  =  1   TO   n 

 FOR   j  =  1   TO   n 

  LOCATE   i + 3, j * 8 

INPUT   x(i, j) 

 NEXT   j 

NEXT   i 

END   SUB 

SUB   PrintM(x(),n) 

FOR   i  =  1   TO   n 

FOR   j  =  1   TO   n 

PRINT   #1,  x(i, j); 
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NEXT   j 

PRINT   #1, 

NEXT  i 

END  SUB 

SUB   SK(x(), n, s, k) 

s  =  0:   k  =  0 

FOR   i  =  1   TO   n 

FOR   j  =  1   TO   n 

IF   x(i, j) > 0   THEN 

s  =  s + x(i, j) 

k  =  k + 1 

END   IF 

NEXT   j 

NEXT   i 

END   SUB 

 

5. kompiuterze amocanis amoxsnis Sedegi 
 

p =  2 

t =  3 

A 

 5 -7 -8  3  1 

 2  3 -1 -4 -6 

-9 -3  2  0  6 

 0  4 -4  2  5 

-5 -3  1 -3 -8 

B 

 2  5 -7 -11 

-1  0  0  4 

-4 -2 -3  2 

-9 -6 -5  6 

Z  =  4.778908E-18 
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daprogrameba qveprogramis gamoyenebiT 

laboratoriuli samuSao  # 7-32 

1. amocanis piroba 

mocemulia da  ),...,,( 1221 xxxX = ),...,,( 1421 yyyY =  veqtorebi. gamoTvaleT            

dc
baz

+
−

= , 

a x x= min , , ,4 6 x x x,8 10 12l q
c y y y y= min , , ,1 4 7

sadac  

y,10 13l q
b x x= min , , ,1 3 5x x x,7 9l q

d y y= min , , , .3 4 5

   

     

 
y y.. , 14l q  

 minimumis gamoTvlis programa gaaformeT funqciis saxiT. 

 
2. sawyisi monacemebi 

X = (1, -6, -3, 1, -1, 5, -4, 4, 2, 2, -7, 3) 

Y = (4, -5, -3, 2, 1, 5, 6, 3, 2, 2, 0, -1, 1, -2) 

 90



3. algoriTmis  blok - sqema 
 

 dasawyisi
 
 
 

x(12), y(14)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                 InputV  X X 12 

                 InputV  Y Y 14 

                 PrintV  X  X 12 

                 PrintV  Y Y 14 

a = min(X, 4, 12, 2) 

b = min(X, 1, 11, 2) 

c = min(Y, 1, 13, 3) 

d = min(Y ,3, 14, 1) 

 
dc
baz

+
−

=  

Z 

 91
dasasruli 



 
  

Sesavali

 

 
 
 
 
 
 
 
 

Sesavali

              PrintV T 
n T 

 
i = 1, n, 1 

gamosavali

ti 

              InputV T 
T n 
 

i = 1, n, 1 

ti 

gamosavali
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Sesavali

         

 
 

 
 
 
 
 
 
 
 
 
 
 
 

         min T, ia 
ib, s 

tmin = tia 

i = ia, ib, s 

ti < tmin 

tmin = ti 

ara 

ki 

min = tmin 

gamosavali
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4. beisik-programa 

REM   Jg.<jgufis nomeri>   Kapanadze  7-32 

DECLARE  SUB  InputV(x(),12) 

DECLARE  SUB  PrintV(x(),12) 

DECLARE  SUB  InputV(y(),14) 

DECLARE  SUB  PrintV(y(),14) 

DECLARE  FUNCTION  min(t(),ia,ib,s) 

OPEN   “kap7-32.dat”   FOR   OUTPUT   AS   #1 

DIM  X(12), Y(14) 

CLS 

PRINT   “X”:   CALL   InputV(X(), 12) 

PRINT   “Y”:   CALL   InputV(Y(), 14) 

PRINT   #1,   “X”:   CALL   PrintV(X(), 12) 

PRINT   #1,   “Y”:   CALL   PrintV(Y(), 14) 

A  =  min(x(), 4, 12, 2) 

B  =  min(x(), 1, 11, 2) 

C  =  min(y(), 1, 13, 3) 

D  =  min(y(), 3, 14, 1) 

Z  =  (a - b) / (c + d) 

PRINT   “z =”; z 

PRINT   #1,   “z =”; z 

CLOSE   #1 

END 

SUB   InputV(t(), n) 

FOR   i  = 1   TO   n 

INPUT ;   t(i) 

NEXT   i 

PRINT   

END   SUB 

SUB  PrintV(t(), n) 

FOR   i  =  1   TO   n 

PRINT   #1,   t(i); 

NEXT   i 
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PRINT   #1, 

END   SUB 

FUNCTION   min(t(), ia, ib, s) 

tmin  =  t(ia) 

FOR   i  =  ia   TO   ib   STEP   s 

IF   t(i) < tmin   THEN   tmin  =  t(i) 

NEXT   i 

min  =  tmin 

END   FUNCTION 

 

5. kompiuterze amocanis amoxsnis Sedegi 
 

Z = -3 
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