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praqtikuli amocanebis amoxsna: aerodimanikuri milis monacemTa analizi 

Sesavali 

modelireba aris abstraqtuli, konceptualuri grafikuli an maTematukuri modelis 

Seqmna. mecniereba gvTavazobs uamrav meTods, teqnikasa da Teorias modelirebisaTvis. 

 

modelireba ZiriTadi, gauyofeli nawilia Tanamedrove samecniero saqmianobaSi. 

Titoeul samecniero sferos Tavisi specifikuri meTodebi gaaCnia modelirebisaTvis.  

 

modeli niSnavs obieqtis, movlenisa Tu fizikuri procesis empiriul warmodgenas 

logikuri da obieqturi gziT. modeli aris realobis gamartivebuli asaxva. magram 

miuxedavad maTi siyalbisa, zalze mniSvnelovan informacias iZleva. modelis ageba 

simulireba fundamentur rols TamaSobs Tanamedrove mecnierebaSi.  

 

sazogadod modelirebas mimarTaven roca SeuZlebelia, an arapraqtikulia 

experimentuli pirobebis Seqmna, sadac mecnierebma unda uSualod Seafason 

experomentis Sedegi. kontrolirebad pirobebSi Catarebuli eqsperimentis Sedegebi 

ra Tqma unda ufro zustia, vidre modelirebis. imitom rom modelirebisas xSir 

SemTxvevaSi uamrav daSvebas mivmarTavT, rac Tavidanaa acilebuli experimentis 

Catarebisas.  

 

simulacia aris modelis ganxorcieleba. mdgardi mdgomareobis simulacia gvawvdis 

informacias drois garkveul momentSi, xolo dinamiuri simulacia iZleva 
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informacias drois garkveul SualedSi.  simulacias modeli moqmedebaSi moyavs da 

gviCvenebs rogor iqceva konkretuli obieqti, an ra mosdis garkveul process 

droSi. simulacia gamoiyeneba testirebisa da analizisaTvis roca realuri sistema 

an koncepcia SesaZlebelia warmovadginoT modelis saxiT. 

 

modeli ZiriTadad iyenebs movlenis mxilod zogierT aspeqts da ori sxvadasxva 

modeli erTidaigive movlenisa, SesaZloas sruliad gansxvavdebodes erTmaneTisagan. 

modelis agebisas kargad unda gvesmodes modelirebis ZiriTadi mizani da is 

daSvebani, rasac viyenebT modelirebisas 

 

kompiuteri ZiriTadi saSualebaa sainJinro problemebis amoxsnis saqmeSi. am TavSi 

mokled mimovixilavT gamoTvliT sistemebs, maT Soris kompiuteris 

teqnikur(instrumental) aRWurvilobas  da programul uzrunvelyofas. Semdeg 

SevudgebiT MATLAB-s, romelic gaxlavT wamyvani programuli paketi interaqtiuli 

ricxviTi gamoTvlebis, monacemTa analizis da maTi grafikuli interpretaciisaTvis. 

mokle Sesavlis Semdeg ganvixilavT MATLAB-Si monacemTa warmodgenis saSualebebs, 

Semdeg arsebuli monacemebis bazaze avagebT grafiks. 

2.1 gamoTvliTi sistemebi 

vidre SevudgebiT MATLAB-is Seswavlas, mokled mimovixiloT kompiuteruli 

sistemebi. kompiuteri aris mowyobiloba, romelic Seiqmna imisaTvis, rom awarmoos 

operaciebi, romelnic gansazRvrulia instruqciebis mwkriviT, egreT wodebuli 

programiT. kompiuteris aRWurvilobas (HARDWARE) warmoadgens iseTi 

mowyobilobani, rogoricaa klaviatura, mausi, myari diski, printeri da sxva. 

kompiuteris programuli uzrunvelyofa (SOFTWARE) warmoadgens programas, 

romelic moicavs im brZanebebs, rac kompiuterma unda Seasrulos. 
 

kompiuteris aRWurviloba 

yvela kpmpiuters aqvs zogadad erTnairi Sida organizacia romelic naCvenebia nax. 

2.1 procesori aris kompiuteris nawili, romelic yvela sxva danarCens 

akontrolebs. is Rebulobs Sesaval mniSvnelobebs (magaliTad klaviaturidan) da 

aTavsebs maT mexsierebaSi. is agreTve interpretacias ukeTebs programaSi miTiTebul 

instruqciebs. Tu gvinda erTmaneTs mivumatoT ori sidide, kompiuterma unda 

moZebnos es sidideebi mexsierebaSi da gaagzavnos is ariTmetikul logikur 

mowyobilobaSi (ALU). ALU Seasrulebs Sekrebas da procesori miRebul Sedegs 

moaTavsebs mexsierebaSi. procesori da ALU iyeneben mexsierebis mcire nawils-Sida 

mexsierebas. monacemTa umravlesoba ganTavsebulia gare mexsierebaSi-myari diski, 

magnituri diski, romlebic dakavSirebulia procesorTan. procesori da ALU erTad 

warmoadgens centralur procesors – CPU. mikroprocesori aris CPU, romelic 

moTavsebulia mcire zomis mikrosqemaSi (integrated circuit chip), romelic aseve Seicavs 

aTasobiT sxva komponents da misi zoma daaxloebiT Tqveni frCxilisodenaa. 

 

gamoTvlili sidideebi SesaZlebelia davinaxoT monitorze, an davbeWdoT printerze. 

(lazeruli, matriculi, Wavluri). monacemebi SegviZlia agreTve CavweroT magnitur 

diskze. dabeWdil informacias uwodeben  myar asls (HARDCOPY), xolo magnitur 

asls – eleqtronul asls. 
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nax. 2.1 kompiuteris Sida organizacia 

 

arsebobs sxvadasxva zomis da formis kompiuteri. praqtikaSi ufro xSirad gvxvdeba 

personaluri kompiuteri. ufro mZlavri minikompiuteri da universaluri 

kompiuteri ZiriTadad gamoiyeneba laboratoriebSi, qseluri kompiuteri 

(WORKSTATION), superkompiuteri - uswrafesi kompiuteri, romelic gamoiyeneba 

urTulesi amocanebis amosaxsnelad, romelTac sxva tipis kompiuteri ver 

umklavdeba. 

 

kompiuteri unda SeirCes im amicanis Sesabamisad, romlis amoxsnasac visaxavT miznad. 

magaliTad Tu kompiuteri saSinao usafrTxoebis sistemis nawilia, mikroprocesoric 

sakmarisia, magram Tu miznad visaxavT raime procesis modelirebas, universaluri 

kompiuteria saWiro. kompiuteruli qseli sasargebloa imiT, rom SesaZlebelia maT 

Soris monacemTa gacvla da maTi resursebis gaerTianeba. 

programuli uzrunvelyofa 

programuli uzrunvelyofa Seicavs instruqciebs, brZanebebs, romelic kompiuterma 

unda Seasrulos. arsebobs programuli uzrunvelyofis ramdenime mniSvnelovani 

kategoria. ganvixiloT isini: 

 

operaciuli sistema. operaciuli sistema programuli uzrunvelyofis is formaa, 

romelic saSualebas gvaZlevs viurTierToT kompiuterTan. es aris interfeisi, 

moxerxebuli garemo, sadac SegviZlia SevarCioT da gavuSvaT sxvadasxva programa. 

operaciul sistemas aqvs programaTa jgufi, e.w. utilities, romlebic saSualebas 

gvaZlevs SevasruloT failebis organizeba, kopireba, dabeWdva. es procesi saerToa 

yvela saxis operaciuli sistemisaTvis, Tumca maTi ganxorcielebis forma 

gansxvadeba. 
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programuli saSualebebi. programuli saSualebebi aris programebi, romelTa 

saSualebiT xorcieldeba zogadi operaciebi. magaliTad Microsoft Word da Word 
Perfect gvexmareba SevqmnaT teqsti da movaxdinoT misi formatireba, wavSaloT 

sityvebi da winadadebebi, SevcvaloT Srifti da SevamowmoT teqstis marTlwera. 

 

cxriluri programebi saSualebas gvaZlevs warmovadginoT Cvens xelT arsebuli 

monacemebi cxrilis saxiT. es programebi Tavidan Seqmnili iyo finansuri da 

sabuRaltro monacemebisaTvis, magram maT didi gamoyeneba hpoves mecnierebaSic. 

cxrilur programebs aqvT agreTve grafikuli saSualebebic, rac maT ufro 

moxerxebuls xdis.  

 

erTerTi popularuli programuli saSualebaa monacemTa bazis marTvis programa, 

romelic saSualebas iZleva vimuSaoT monacemTa vrcel sistemasTan. martivad 

amoviRoT monacemTa CvenTvis sasurveli nawili. am programas farTod iyenebn 

bankebSi, sastumroebsa Tu momsaxurebis sxva sistemaSi. mas farTod iyeneben 

mecnierebaSic, magaliTad, meteorologiuri monacemebi magaliTia samecniero 

monacemevisa, romelic moiTxovs monacemTa vrceli bazis Seqmnas da SemdgomSi mis 

mecnierul analizs. 

 

grafikuli paketi saSualebas iZleva avagoT mravalferovani grafikebi, 

organzomilebiani, samganzomilebiani, bar da konturuli grafikebi. KAD (Komputer-
aidid design) paketebs, rogoricaa AutoCAD, AutoSketch da MathCAD aqvT agreTve 

mravalferovani grafikuli SesaZleblobani. 

 

aresebobs agreTve mZlavri kompiuteruli gamoTvliTi saSualebebi, rogoricaa 

MATLAB, Mathematika. garda imisa, rom maT gaCniaT maTematikuri gamoTvlebis 

mZlavri saSualebebi, farTo grafikul SesaZleblobebsac floben. es kombinacia 

mZlavri maTematikuri aparatisa da vizualizaciisa, ganapirobebs am programuli 

paketebis farTo gamoyenebas sainJinro amocanebis gadawyvetaSi.  

  

kompiuteruli ena.  es aris ena, romelic “esmis” kompiuters. dReisaTvis kpmiuteris 

muSaoba emyareba orsafexurian (two-state) teqnologias. (mowyobiloba ori 

mdgomareobiT rogorc Ria an Sekruli wredi, an CarTuli da gamorTuli, uaryofiTi 

an dadebiTi muxti), manqanuri ena iwereba ori simbolos saSualebiT 0 da 1. manqanis 

ena aris oroboTi da instruqciebi iwereba 0 da 1  Sedgenili mwkrivis saxiT - 

orobiTi striqoni. manqnur enas uwodeben agreTve dabali donis enas da igi 

damokidebulia kompiuteris struqturaze, mag. SAN manqanebis ena gansxvavdeba VAX 

kompiuterebis manqanuri enisagan. 

 

maRali donis enas uwodeben kompiuterul enas, romelsac aqvs Cveulebrivi 

salaparako inglisuri enis msgavsi brZanebebi da instruqciebi. esenia C, Fortran, 
Pascal, Basic. programis dawera maRali donis enaze ra Tqma unda gacilebiT martivia, 

vidre dabali donis enaze. maRali donis enaze dawerili programa unda Seicavdes 

dawvrilebiT instruqciebs imis Sesaxeb Tu ra unda gaakeTos kompiuterma. garda 

amisa maRali donis enas gaCnia uamravi brZaneba da sintaqsi. 

 

Tu SesaZlebelia problemis amoxsna programuli saSualebebiT, umjobesia 

gamoviyenoT es SesaZlebloba, radgan es misi gadaWris uswrafesi gzaa. magram Tu 

sistemuri saSualebebiT ar xerxdeba dasaxuli amocanis gadaWra, kompiuteruli 
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enebi saSualebas gvaZlevs davweroT axali programa CvenTvis sasurveli sakiTxis 

gadasawyvetad. 

 

2.2 zogadi informacia MATLAB-is Sesaxeb 
 

MATLAB-i Seiqmna rogorn “matriculi laboratoria”. dReisaTvis igi warmoadgens 

iteraqtiul sistemur da programul enas farTo samecniero da teqnikuri 

gamoTvlebisaTvis. misi ZiriTadi elementia matrica. MATLAB-Si programis dawera 
gacilebiT martivia, vidre romelime maRali donis enaze. am TavSi ganvixilavT 

ramdenime ZiriTad informacias samuSao sivrcis (workspace) Sesaxeb. 
 

studenturi versia 

 

studenturi versia profesiulis identuria garda ramdenime maxasiaTeblisa. 

 

 yoveli veqtori an matrica Seicavs araumetes 1024 elementisa 

 metafaili da grafikuli postprocesori grafikebis dasabeWdad SeuZlebelia 

 maTematikuri Tanaprocesori ar aris saWiro, magram SesaZloa gamoyenebuli 

iqnas, Tu SesaZlebelia 

 signalis da sistemuri tulboqsi 

 

samuSao sivrce (workspace). imisaTvis rom SevudgeT muSaobas MATLAB_Si, 
SearCieT igi Tqvens operaciul sistemaSi an akrifeT MATLAB klaviaturaze. 

dainaxavT niSans (>>), rac imis maniSnebelia, rom MATLAB –i elodeba Tqvens 

brZanebas. Tu es Tqveni pirveli nabijia MATLAB_Si, isargebleT brZanebiT demo 
imisaTvis rom naxoT sademonstracio programebis sia, romelic SegiZliaT gauSvaT 

da naxoT MATLAB-is SesaZleblobebi. imisaTvis, rom daasruloT muSaoba MATLAB-
Si isargebleT brZanebebiT: quit an exit. magram Tu gsurT SeinaxoT Tqvens mier 

Seqmnili cvladebi muSaobis damTavrebamde, isargebleT brZanebiT save. ase SeinaxavT 
cvladebs failSi, romlis saxeli iqneba matlab.mat. roca xelaxla gaxsniT 

MATLAB-s, SegiZliaT aRadginoT cvladebi brZanebiT load. brZaneba computer  
gvaZlevs informacias kompiuteris tipis Sesaxeb. 

 

MATLAB-s aqvs brZanebebis fanjara, romelic saSualebas gvaZlevs SeviyvanoT 

brZanebebi da miviRoT Sedegebi iqve, ekranze an davbeWdoT da grafikebis fanjara. 

orive fanjara carielia, roca iwyebT muSaobas. Tu gsurT gaasufTaoT brZanebebis 

fanjara muSaobis procesSi, unda gamoiyenoT brZaneba clc. grafikebis fanjris 

gasasufTaveblad gamoiyeneba brZaneba clf. aseve SesaZlebelia gavasufTaoT samuSao 

sivrce – clear. amiT yvela cvladi, romelic Seiqmna mocemul samuSao sivrceSi, 

waiSleba. 

 

mniSvnelovania vicodeT rogor SevwyvitoT ukve micemuli brZaneba. magaliTad roca 

romelime brZanebis gamo kompiuteri gauTaveblad imeorebs raime cikls, Caicikleba. 

procesis Sesawyvetad isargebleT brZanebiT ctrl+c. 
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imisaTvis, rom gavigoT Cvens mier Seqmnili cvladebis da matricebis statusi 

MATLAB-s aqvs ramdenime brZaneba. brZaneba who gvaZlevs cvladebis sias, romelic 

SevqmeniT, xolo whos damatebiT informaciasac iZleva maTi zomis, manqanuri 

moculobis da klasis Sesaxeb. 

 

es brZanebebi cvladebSi moixsenieben cvlads saxeliT ans, romelic SesaZlos Tqven 

ar SegiqmniaT. es saxeli gamoiyeneba cvladisaTvis, romelic gamoviTvaleT, magram 

saxeli ar mivaniWeT. brZaneba size saWiroa Tu gvsurs gavigo romelime cvladis 

zoma. mag size(A).  
 

MATLAB-is brZanebebi Cveulebriv ikrifeba axal striqonSi, magram SegviZlia 

ramdenime brZaneba mivceT erTad, Tu maT wertil-mZimiT gamovyofT. teqsti, romelic 

moyveba niSans % MATLAB-is mier ignorirebulia da gamoiyeneba komentarisaTvis. 

Cven gamoviyenebT am niSans Cvens magaliTebSi komentarebisaTvis, magaliTad cvladebis 

gamnmartebisTvis. 

 

MATLAB-is mniSvnelovani resursia help brZaneba. mas mohyveba sia im sakiTxebisa, 
romelTaTvisac SegviZlia visargebloT am brZanebiT. 

M – failebi 

garda imisa, rom brZanebebi SegviZlia mivceT brZanebebis fanjridan, SegviZlia 

winaswar SevqmnaT brZanebaTa mwkrivi teqsturi failis saxiT, romlis saxels unda 

hqondes gafarToeba .m, mag. labtest.m  aseT failebs ewodeba M failebi. failis 

saxiT Senaxuli brZanebaTa aseTi mwkrivi SegviZlia SemdgomSic gamoviyenoT. am 

failebs agreTve uwodeben xelnawer failebs, radgan warmoadgens teqstur ASCII 
fails da SegviZlia SevqmnaT teqsturi redaqtoriT an word procesoriT. Tu gvinda 

brZanebebis fanjaraSi gamoviyvanoT .m failis  teqsti unda visargebloT brZanebiT  

echo  
 

M failebi aseve gamoiyeneba MATLAB-is axali funqciis Sesaqmnelad. 

 

brZaneba what gvaZlevs im failebis sias, romlebis ganTavsebulia mimdinare 

direqtiriaSi. brZaneba type gvaZlevs miTiTebuli failis Sinaarss. 

2.3 matrica, veqtori, skalari 

sainJinro amocanis amoxsnisas mniSvnelovania movaxdinoT problemasTan 

dakavSirebuli monacemebis vizualizacia. zogjer es monacemi erTi ricxvia, mag. 

wris radiusi. sxva SemTxvevaSi es SesaZloa iyos wertilis koordinatebi (x,y) 
sibrtyeze, anda SeiZleba gvqondes x-y-z koordinatebis 4 wyeba, romelic warmoadgens 

sivrceSi piramidis oTx wveros. es monacemebi SegviZlia warmovadginoT monacemTa 

specialuri struqturis – matricis saxiT. matrica es aris monacemTa mwkrivi 

dalagebuli striqonebis da svetebis saxiT. erTi wertili SegviZlia ganvixiloT 

rogorc matrica, romelic Sedgeba erTi striqonisa da erTi svetisagan, x, y wyvili 

– matrica erTi striqoniT da ori svetiT, xolo x-y-z koordinatebis 4 wyeba – 
matrica oTxi striqonisa da sami svetisagan. magaliTad: 

A = [3.5] 
B = [1.5 3.2] 
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200

011

011

001





C  

 

Tu matrica Seicavs erT striqonsa da erT svets, igi skalaria, Tu igi Seicavs 1 

striqons da ramdenime svets – striqoni veqtoria, xolo Tu  Seicavs ramdenime 

striqonsa da 1 svets – igi sveti veqtoria. 

 

matricis elementebs miuTiTeben ori indeqsiT – striqonis da svetis nomeri. mag. C 
matricis meoTxe striqonis da mesame svetis elementia C4,3=0.  

 

matricis zoma ganisazRvreba striqonebis da svetebis raodenobiT. mag. C matricis 
zomaa 43. Tu matricis svetebis da striqonebis raodenoba erTidaigivea, mas 

kvadratuls uwodeben. 

savarjiSo 

 

upasuxeT kiTxvebs Semdegi matricis magaliTze: 

 

 






























5.05.43.22.1

5.04.25.05.0

5.10.92.87.5

2.01.05.02.8

5.03.25.16.0

C  

 

 

1. ra zomisaa matrica? 

2. aris Tu ara igi kvadratuli? 

3. dawereT aRniSvna matricis elementebisa, romelTa mniSvneloba 0.5 tolia 

4. dawereT aRniSvna matricis elementebisa, romelTa mniSvneloba uaryofiTia 

 

matricis inicializacia 

rogor ganvsazRvroT matrica MATLAB-Si? ganvixilavT oTx sxvadasxva meTods. 

pirveli meTodi cxadad ganvsazRvroT matricis elementebi, meore meTodi – 

wavikiTxoT matrica failidan, mesame – gamoviyenoT (orwertiliani) 

kolonoperatori (:), meoTxe- SeviyvanoT monacemebi klaviaturidan. 

 

pirveli meTodi – cxadad ganvsazRvroT matrica. CavweroT kvadratul frCxilebSi 

matricis elementebi: 

 
A= [3.5]; 
B= [1.5, 3.1]; 
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C= [-1, 0, 0; 1, 1, 0; 1,- 1, 0; 0, 0, 2]; 
 

es brZanebebi magaliTia, Tu rogor SevqmnaT sxvadasxva zomis matrica. matricis 

saxeli unda iwyebodes asoiTi gamosaxulebiT da Sedgebodes araumetes 19 niSnisa 

(dasaSvebia cifrebi, asoebi da qveda tire) da unda eweros udrisis niSnis marcxniv. 

tolobis niSnis marjvena mxare warmoadgens kvadratul frCxilebSi Casmul 

matricis elementebis mniSvnelobebs, wertilmZimiT striqonebi gamoiyofa 

erTmaneTisagan, xolo striqonebSi monacemebi SeiZleba gamovyoT mZimiT an mis gareSe. 

gamosaxuleba SeiZleba Seicavdes + an – niSans, aTwiladis niSans “.”da ara “,”. 

rodesac ganvsazRvravT matricas, Tu boloSi ar davusvamT wertil-mZimes, MATLB 
brZanebebis fanjaraSi gamogviyvans mis gamosaxulebas. scadeT SeiyvanoT 

zemoTaRniTnuli monacemebi boloSi wertil-mZimis daurTvelad.  

 

matrica SegviZlia ganvsazRvroT ise, rom srtiqonebi werti-mZimiT ki ar gamovyoT 

erTmaneTisgan, aramed gadavitanoT Semdeg xazze “Enter” klaviSis saSualebiT. 

 
C = [-1 0 0 
     1 1 0 
     1 –1 0 
     0 0 2] ; 

Tu matricis striqonSi bevri elementebia, SegviZlia garkveuli raodenobiT 

elementebis Semdeg davweroT sami wertili da striqoni gavagrZeloT Semdeg xazze. 

magaliTad: 

 
F = [ 1 0 5 7 3 9 6 7 8 0 4]; 

igivea rac 
F = [ 1 0 5 7 3 . . . 
      9 6 7 8 0 4]; 

 

MATLAB saSualebas iZleva ganvsazRvroT axali matrica  ukve Seqmnilis bazaze. 

magaliTad ganvixiloT Semdegi brZanebebi: 

 
B = [1.5, 3.1]; 
S = [3.0 B]; 
 

es igivea, rac: 

 
S = [3.0 1.5 3.1]; 

aseve SegviZlia SevcvaloT matricis elementebis mniSvnelobebi, an davumatoT axali 

elementebi: 

 
S(2) = -1.0; 

 

es brZaneba Secvlis S  matricis meore elements 1.5 mianiWebs ra mas axal 

mniSvnelobas –1.0. 

 

aseve SesaZlebelia matricas davumatoT axali elementebi: 

 
S(4) = 5.5; 
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amis Sedegad samelementiani matrica oTxelementianad iqceva. magram Tu mivcemT 

brZanebas: 
S(8) = 9.5; 

 

matrica gaxdeba 8 elementiani, xolo misi mexuTe, meeqvse da meSvide elementebi 

miiReben 0-is tol mniSvnelobebs. 

savarjiSo 

 

gansaRvreT mtricis zoma da SeamowmeT igi MATLAB-is saSualebiT: 

 
1. A = [1, 0, 0, 0, 0, 1]; 
2. B = [2; 4; 6; 10]; 
3. C = [5 3 6; 6 2 –3]; 
4. D = [         3 4 
           

05 7         
         9 10]; 

5. E = [3 5 10 0; 0 0 . . .                
             0 3; 3 9 9 8]; 
6.  T = [4 24 9];  

Q = [T 0 T]; 
7. X = [3 6]; 
      Y = [D; X]; 
8. R = [C; X; 5]; 
9. V = [C(2,1); B]; 
10. A(2,1) = -3; 
 

 

 

 

 

matrica SegviZlia SevqmnaT agreTve im informaciis saSualebiT, romelic Cawerilia 

teqstur failSi – MAT, romelic Seicavs informacias orobiT formatSi an ASCII 
failSi.  

  

MAT faili iqmneba MATLAB-is mier save brZanebis saSualebiT. magaliTad brZaneba 

 
save data1 x y; 
 
Seinaxavs x da y monacemebs failSi data1.mat .mat gafarToebas programa 

avtomaturad daurTavs failis saxels. 

   

am monacemTa samuSao sivrceSi gamosaZaxeblad vsargeblobT brZanebiT: 

 
load data1; 
 

ASCII faili, romelic gvinda MATLAB –is programaSi gamoviyenoT, unda Seicavdes 
mxolod ricxviT mniSvnelobebs, amasTanave, yoveli striqoni elementTa erTnair 
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raodenobas unda Seicavdes. es faili SeiZleba SevqmnaT nebismieri teqsturi 

redaqtoris saSualebiT da agreTve MATLAB-is meSveobiT Tu gamoviyenebT brZanebas: 
 
save data1.dat Z /ascii; 
 

Z matricis yoveli striqoni Caiwereba failis calke striqonis saxiT. mat 
gafarToeba ar daerTvis ascii formatis fails, magram umjobesia fails mivaniWoT dat 
gafarToeba raTa vizualurad ganvasxvaon MAT da M failebisagan.  

 

davuSvaT ASCII faili data1.dat Seicavs drois da Sesabamisi manZilis mniSvnelobaTa 

mwkrivs. am failis pirveli striqonebi daaxloebiT ase unda gamoiyurebodes: 

 

 

 

0.00 0.00 

0.01 0.1255 

0.02 0.2507 

 

brZaneba: 

 
load data1.dat; 
 

mimarTavs miTiTebul fails da Seqmnis orsvetian matricas data1 samuSao sivrceSi. 
 

orwertilovani operatoris saSualebiT SegviZlia matricisagan SevqmnaT veqtori. 

magaliTad Tu gvsurs avagoT grafiki x-y monacemTa mixedviT, moxerxebulia Tu 

gveqneba x  da y monacemebi veqtoris saxiT. roca ori wertili gvaqvs matricis 

elementTa aRniSvnaSi, is miuTiTebs yvala striqons an yvela svets. magaliTad Tu 

aviRebT Cvens mier ganxilul monacemebs failidan data1.dat Semdegi brZanebebi aagebs 
or svet veqtors x da y : 
 
x = data1( : , 1); 
y = data1( : , 2); 
 
es operatori aseve gamoiyeneba axali matricis sawarmoeblad. Tu igi dgas or mTel 

ricxvs Soris, Seiqmneba veqtori, romlis elementebi iqneba yvela mTeli ricxvi, 

romelic am or ricxvs Soris mdemareobs, maTi CaTvliT. magaliTad: 

 
H = 1:8  

 
iZleva veqtors  
 

H = [1 2 3 4 5 6 7 8]; 
 

Tu orwertilovani operatori 3 ricxvs gamoyofs erTmaneTisagan, maSin Seiqmneba 

veqtori, romlis elementebi iqneba ricxvebi pirvelsa da mesame ricxvs Soris, 

nazrdiT meore ricxvi: 

 
Time = 0.0:0.5:5.0;  
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gvaZlevs   

 
Time = [0.0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5]; 

 

nazrdi SeiZleba iyos uaryofiTi. 

 

orwertilovani operatori gamoiyeneba agreTve im SemTxvevaSi, Tu gvinda amoviRoT 

matrica ukve Seqmnili matricidan. davuSvaT gvaqvs matrica : 

 

























200

011

011

001

C  

 

Tu mivcemT brZanebebs: 

 
C_PARTIAL = C( : , 2 : 3); 

 
C_PARTIAL = C(3 : 4, 1 : 2); 

  
miviRebT or axal matricas: 

 

 






















20

01

01

00

1__ PARTIALC                  






 


00

11
2__ PARTIALC  

 

Tu orwertilovani operatori gamoyenebulia matricis araswori indeqsisaTvis, 

MATLAB  migviTiTebs Secdomaze.  
 

MATLAB –Si zogjer gvWirdeba carieli matrica, igi gansxvavdeba matricisagan, 

romlis yvela elementi nulis tolia. 

 
a = []; 
b = 4 : -1 : 5; 

 

orive brZaneba qmnis cariel matricas. 

 

gamosaxuleba  C (:) Tu C matricaa, qmnis erT grZel svet veqtors, rolis 

elementebia C matricis piveli svetis elementebi, romelsac moyveba meore svetis 

elementebi da a. S.   

 

amiT ar amoiwureba orwertilovani operatoris funqciebi, Cven mas kidev 

davubrundebiT. 

 

SesaZlebelia matricis mniSvnelobebi SeviyvanoT pirdapir klaviaturidan input 
brZanebis saSualebiT, romelsac ekranze gamohyavs teqsti da elodeba monacemebs. 
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momxmareblis mier miwodebuli monacemebiT Seiqmneba Sesabamisi matrica. Tu ar 

SeviyvanT aranair monacems (enter . . .enret), Seiqmneba carieli matrica. Tu brZaneba ar 

mTavrdeba wertil-mZimiT, Seyvanili monacemebis safuZvelze Seqmnili matrica 

daibeWdeba brZanebaTa fanjaraSi. 

 

ganvixiloT brZaneba: 

 
z = input(‘Enter value for z’); 
 

es brZaneba mogvcems ekranze teqsts:  Enter value for z. unda SeviyvanoT monacemebi [5.1 
6.3 –18.0], romelic mieniWeba z. radgan brZaneba mTavrdeba wertilbZimiT, z 
mniSvneloba ar gamoCndeba ekranze. 

savarjiSo 

ipoveT zoma da Semadgenloba Semdegi matricebisaTvis, Tu : 

 






























5.05.43.22.1

5.04.25.05.0

5.10.92.87.5

0.21.05.02.8

5.03.25.16.0

G  

 
11. A = G(: , 2); 
12. B = G(4, :); 
13. C = [10 : 15]; 
14. D = [4 : 9; 1 : 6]; 
15. E = [-5, 5]; 
16. F = [0.0 : 0.1 : 1.0]; 
17. T1 = G(4 : 5, 1 : 3); 
18. T2 = G(1 :2 : 5, : ); 

 

matricis dabeWdva 

arsebobs ramdenime xerxi matricis ekranze gamosayvanad. umartivesia SeviyvanoT 

matricis saxeli da  Enter. brZanebaTa fanjaraSi gamoCndeba matricis saxeli da misi 

gamosaxuleba. 

 

roca matricis mniSvnelobebi ekranze gamogvyavs, mTeli ricxvebi gamodis, rogorc 

mTeli, xolo aTwiladebi gamodis specialuri formatiT e.w. mokle formatiT - 

mZimis Semdeg 5 niSani, Tu ar mivuTiTebT gansxvavebul formats Cven TviTon. Tu 

gvsurs gamoviyvanoT ricxviTi gamosaxuleba mZimis Semdeg 15 niSniT, visargeblebT 

brZanebiT format long. Tu kvlav mokle formats gvinda davubrundeT – format short. 
 
roca ricxviTi gamosaxuleba Zalian didia, an Zalze mcire, aTwiladuri forma 

mouxerxebeli da arazustia. magaliTad qimiaSi xSirad gamoiyeneba avogadros ricxvi, 

romlis mniSvneloba = 602, 300, 000, 000, 000, 000, 000, 000. mivmarTavT 

gamosaxulibis Caweris  exponencialur (maCveneblian) formas: 1 da 10 Soris ricxvi 
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gamravlebuli 10-is Sesabamis xarisxze. avogadros ricxvi ase Caiwereba 6.023 X 

1023.  6.023 ewodeba ricxvis mantisa, xolo 23 - eqsponenta. MATLAB-Si aseTi 
formiT ricxvis Cawerisas mantisa da eqsponenta gamyofilia niSniT e. magaliTad 

6.023 X 1023 = 6.023e+23. Tu gvinda ricxviTi gamosaxuleba gamoviyvanoT 

eqsponencialuri formatiT, vsargeblobT brZanebiT: format short e an format long e.  
 

formatirebis Semdegi brZanebaa format +. am SemTxvevaSi dadebiTi ricxvis magier 

daibeWdeba niSani +, iseve rogorc uaryofiTis magir – niSani, xolo Tu ricxvis 

mniSvneloba 0 – is tolia mis magier carieli adgili darCeba. 

 

teqstis gamoyvana ekranze. teqstis gamosayvanad ekranze MATLAB – s aqvs brZaneba 
disp , romlis Semdeg frCxilebSi iwereba brWyalebSi moTavsebuli teqsti. es 

brZaneba aseve gamoiyeneba matricis, veqtoris an skalaris ekranze gamosayvanad. mag. 

Tu skalari saxeliT temp Seicavs temperaturis ricxviT mniSvnelobas-78 

farengeitis gardusebSi, brZaneba: disp(temp); disp(‘degrees F’) gvaZlevs: F 
 

78 
degrees F 
 

formatirebuli beWdva. formatirebis ufro vrcel saSualebas iZleva brZaneba 

fprintf. igi erTdroulad teqstis da matricis dabeWdvis da ricxviTi gamosaxulebis 

formatirebis saSualebas iZleva. misi zogadi forma aseTia: 

 
fprintf (format, matrices) 
 

sadac format Seicavs brWyalebSi Casmul teqsts da formatis specifikaciebs. 

teqstis SigniT %e, %f da %g gamoiyeneba imisaTvis, rom mivuTiToT sad unda 

daibeWdos matricis ricxviTi mniSvnelobebi. %e SemTxvevaSi ricxviTi gamosaxuleba 

moicema eqsponencialuri formiT, %f SemTxvevaSi ricxviTi gamosaxuleba  moicema 

aTwiladuri formiT, %g SemTxvevaSi – airCeva umoklesi forma eqsponencialursa da 

aTwiladur formas Soris. Tu teqstSi aris niSani \n es niSnavs, rom mis marjvniv 
mdgomi informacia gadava Semdeg xazze. 

 
fprintf ( ‘ The temperature is %f degrees F \n ’ , temp) 
 

Seesabameba: 

 
The temperature is 78.000000 degrees F 
 
Tu brZanebas ase SevcvliT: 

 
fprintf ( ‘ The temperature is  \n %f degrees F \n ’ , temp) 
 
miviRebT: 
 

The temperature is  
78.000000 degrees F 

 



 MATLAB, Sesavali 2 14

formatis ganmsazRvreli niSnebi %f, %g, %e SeiZleba Seicavdes informacias Tu 

ramden niSans unda Seicavdes ricxviTi gamosaxuleba da ramdeni niSani daibeWdos 

mZimis Semdeg. 
 
fprintf ( ‘ The temperature is  %4.1f degrees F \n ’ , temp) 
 
iZleva: 

 
The temperature is 78.0 degrees F 

x-y grafikis ageba 

me-7 TavSi dawvrilebiT ganvixilavT MATLAB-is grafikul SesaZleblobebs. axla ki 

imis sailustraciod Tu raoden martivi da moxerxebulia grafikis ageba 

MMATLAB-Si avagoT grafiki x da y veqtorebis saxiT warmodgenili monacemebis 

mixedviT.  

  

davuSvaT gvinda avagoT temperaturis monacemebi, romelic eqsperimentis Catarebis 

dros SevkribeT. 

  
dro, wamebSi temperatura, farenheitis gradusebSi 

0 54.2 

1 58.5 

2 63.8 

3 64.2 

4 67.8 

5 71.5 

6 88.3 

7 90.1 

8 90.6 

9 89.5 

10 90.4 

 

 

 

            

aseve davuSvaT, rom dro mocemuli gvaqvs rogorc  x vetoris, xolo temperatura 

– y veqtoris elementebi. (es veqtorebi winaswar unda SevqmnaT an failidan 

gamoviZaxoT Cvens samuSao sivrceSi). grafikis asagebad viyenebT brZanebas plot, 
argumentiT x, y, sadac orive an sveti veqtoria, an striqoni. 
 
plot(x,y) 
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nax. 2.2 x, y grafiki 

 
avtomaturad Seiqmneba grafiki nax. 2.2. imisaTvis, rom grafiki ufro 

informaciuli iyos, gavukeToT mas saTauri, RerZebs davaweroT Sesabamisi 

saxelebi da davitanoT naxazze sakoordinato bade nax. 2.3. 

 
plot(x,y),. . . 
title(‘Laboratory Experiments 1’), . . . 
xlabel(‘Time, s’), . . . 
ylabel(‘Temperature. degrees F’), . . . 
grid 
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nax. 2.3 gaumjobesebuli grafiki 

 

sami wertili yoveli striqonis bolos saWiroa imisaTvis, rom MATLAB – ma es 
xuTive brZaneba erTdroulad gauSvas. amis magivrad SegveZlo TiToeuli brZaneba 

cal-calke migveca erTmaneTis miyolebiT.  

 

Tu erTidaigive programaSi gvinda avagoT ori naxazi, an avagoT grafiki da 

gavagrZeloT Semdgomi gamoTvlebi, MATLAB gamoiyvans naxazs da gaagrZelebs 

programaSi miTiTebul brZanebebs, magram Tu gvinda, rom naxazs SevxedoT, vidre 

programa gaagrZelebs muSaobas, plot brZanebis Semdeg unda davweroT brZaneba pause. 
aseT SemTxvevaSi MATLAB  daelodeba Cvens dasturs (ENTER klaviSi) programis 

gagZelebisaTvis. 

 

MATLAB – is grafikul SesaZleblobebs dawvrilebiT gavecnobiT me-7 TavSi. 
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problema – gasrolili qvis traeqtoria 

 

mcire zomis obieqti gaisoles dedamiwidan 50 mili/saaTi siCqariT. dedamiwis 

zedapiris mimarT 30 gradusi daxris kuTxiT. ganvsazRvroT frenis dro da 

dedamiwaze dacemamde ganvlili manZili. 

 

1. amocanis dasma 

mcire zomis obieqti gaisoles dedamiwidan 50 mili/saaTi siCqariT. dedamiwis 

zedapiris mimarT 30 gradusi daxris kuTxiT. ganvsazRvroT frenis dro da 

dedamiwaze dacemamde ganvlili manZili.  

 

saWiroa damatebiTi informacia: 

 obieqtis parameterbi da frenis garemo gavlenas moaxdens frenis 

traeqtoriaze. magaliTad tu obieqti msubuqia, aqvs didi zedapiruli farTi 

da moZraobs haerSi haeris winaaRmdegoba mniSvnelovnad imoqmedes mis 

rtraeqtoriaze. garda amisa, Tu qari qris, sxeuli traeqtoria Seicvlis. Tu 

es inforemacia ar gvaqvs, unda davuSvaT rom garemo ar moqmedebs sxeulis 

gadaadgilebaze. 

 gravitaciuli aCqareba aseve moqmedebs frenaze. Tu xva monacemebi ar gvaqvs, 

vvaraudobT, rom sxeulze moqmedebs dedamiwis zedapirze moqmedi aCqareba. 

 unda SevafasoT sawyisi siCqaris da gasrolis kuTxis gazomvis sizuste, aseve 

gasrolis mdebareobac. saidan moxda gasrola dedamowis zedapiridan Tu 

adamianis mklavis simaRlidan 

 zomis erTeulebis Tanafardoba: 

1 mili = 5280 futi 

1 saaTi = 60 wuTi = 3600 wami 

360 gradusi = 2 radiani 
2. input/output aRwera 

 

 sawyisi monacemebia: sawyisi siCqare da 50 mili/saaTSi da kuTxe 30 gradusi 

horizontaluti mimarTulebis mimarT. 

 Sedegad unda miviRoT frenis dro da ganvlili manZili. SevarCioT zomis 

erTeulebic: wami droisaTvis da futi manZilisaTvis. 

 

3. maTematikuri modeli 

 

SemoviRoT aRniSvnebi: 

 dro – t (wm), t = 0 sxeulis gasrolis momentSi 

 sawyisi siCqare = 50 mili/saaTSi 

 gasrolis kuTxe 30 gradusi 

 sxeulis horizontaluri mdebareoba x(t) (futi) 
 vertikaluri mdebareoba - y(t) (futi) 
 gravitaciuli aCqareba g = 32.2 ft/s2, y mimarTulebis sapirispirod 
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trigonometriidan cnobilia 

  
Vh = V cos θ 
Vv = V sin θ 
 

sawyisi siCqare davSaleT vertikalur da horizontalur mdgenelebad. 

warmovadginoT siCqareebi rogorc drois funqcia: 

 

cos)( vttx                               

2

2

1
sin)( gtvtty  

   

4. gamoTvlis meTodi 

 

obieqtis gasrola xdeba roca misi vertikaluri mdebareoba nulis tolia 

 

2

2

1
sin)( gtvtty  

 

 

mas ori aminaxsni aqvs  

 

0t                           
0

2

1
sin 2  gtvt 

 

 

meore amonaxsnidan gamomdinare obieqti daecema dedamiwaze drois momentSi: 

 

g

v
tg

sin2


 

 

am droisaTvis horizontaluri mdebareoba (ganvlili manZili) tolia: 

 

cos)( gg vttx   
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5. M MATLAB amoxsna 
 

  Flight trajectory computation 
  
 Initial values 
g = 32.2; % gravity, ft/s^2 
v = 50 * 5280/3600; % launch velocity, ft/s 
theta = 30 * pi/180; % launch angle, radians 
 Compute and display results 
disp(’time of flight (s):’) % label for time of flight 
tg = 2 * v * sin(theta)/g % time to return to ground, s 
disp(’distance traveled (ft):’) % label for distance 
xg = v * cos(theta) * tg % distance traveled 

 Compute and plot flight trajectory 
t = linspace(0,tg,256); 
x = v * cos(theta) * t; 
y = v * sin(theta) * t - g/2 * t.^2; 
plot(x,y), axis equal, axis([ 0 150 0 30 ]), grid, ... 
xlabel(’Distance (ft)’), ylabel(’Height (ft)’), title(’Flight 
Trajectory’) 

 

6. Semowmeba 

 

 

 
 

 

 

problema – aerodinamikuri gvirabi 

 

aerodinamikuri gvirabi – es aris specialuri Senoba sxvadasxva siCqaris qaris 

modelirebisaTvis. siCqaris nacvlad SesaZloa visargebloT maxis ricxviT, romelic 
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= qaris siCqare / bgeris siCqare. SenobaSi Tavsdeba sahaero xomaldis zusti modeli 

da izomeba ra ZaliT moqmedebs qari masze sxvadasxva siCqarisa da modelis mimarT 

mimarTulebis sxvadasxva kuTxis SemTxvevaSi. xangrZlivi testirebis Semdeg 

monacemTa vrceli wyeba grovdeba da misi analizis safuZvelze dgindeba sxvadasxva 

aerodinamikuri parametri (aerodinamikuri amwevi Zala-lift, aerodinamikuri winaRoba - 
drag) mocemuli modelisaTvis.  

 

am magaliTs Cven kidev ramdenjerme davubrundebiT.  axla ki davuSvaT, rom 

testirebisas miRebuli monacemebi Cawerili ASCII failSi romlis saxelia 

wind1.dat. unda vnaxoT am monacemebis grafiki. TiToeuli xazi failSi Seicavs 

frenis mimarTulebis kuTxes gradusebSi da Sesabamis lift  koeficients. 

magaliTisaTvis aviToT aseTi monacemebi: 

 

frenis kuTxe 

(gradusebSi) 

koeficienti 

 

-4 -0.202 

-2 -0.050 

0 0.108 

2 0.264 

4 0.422 

6 0.573 

8 0.727 

10 0.880 

12 1.027 

14 1.150 

15 1.195 

16 1.225 

17 1.224 

18 1.250 

19 1.245 

20 1.221 

21 1.177 

   
 

 

 

Tumca viRebT monacemTa mxolod mcire nawils, magram esec sakmarisia davrwmundeT 

monacemTa failis gamoyenebis upiratesobaSi. failSi Cawerili monacemebi mravalgzis 

SegviZlia gamoviyenoT sxvadasxva amocanebisaTvis.  

 

warmogidgenT xuT safexurian process imis sailustraciod rom es martivi 

procesia. 

 

1. amocanis dasma 

avagoT frenis mimarTulebis kuTxis grafiki   koeficientis mimarT. 

 

2. input/output aRwera 
sadac es SesaZlebelia visargeblebT I/O diagramiT, rogorc es naCvenebia nax. 2.4. am 
magaliTSi vkiTxulobT informacias failidan da MATLAB saSualebiT vagebT 
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grafiks. diagrama Seicavs simbolos disketisaTvis, rac warmoadgens minacemTa fails 

– input. output aris  grafikuli gamosaxuleba da misTvis viyenebT sxva aRniSvnas.  

 

          
 

 

nax. 2.4 I/O diagrama 

 
 

3. saxeldaxelo amoxsna 

imisaTvis, rom daaxloebiT warmodgena gvqondes, ra Sedegi unda miviRoT, 

SevasruloT amocana mcire masStabiT. am SemTxvevaSi Tu davxedavT monacemebs 

vnaxavT, rom koeficieficienti izrdeba –0.2 dan da aRwevs maqsimums  1.25, 18 

gradusze. 

 

4. MATLAB amoxsna 
  
 This program reads and plots information  
 in data file containing flight path angles 
 and coefficients of lift. 
  
load wind1.dat;  % read data from file to matrix 
x = wind1(:,1);   % copy first column into x vector 
y = wind1(:,2);   % copy second column into y vector 
plot(x,y),...    % plot x and y 
title('Wind tunel Data Set 1'),... 
xlabel('Flight Path Angle, degrees'),... 
ylabel('Coefficient of Lift'),... 
grid 

 
5. Semowmeba 

 

Tu gavuSvebT am programas MATLAB –Si miviRebRebT grafiks. nax. 2.5. 
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nax. 2.5 aerodinamikuri eqsperimentis monacemTa grafiki 

 

 

am TavSi zogadad warmogidgineT MATLAB – is garemo. misi ZiriTadi 

struqturuli erTeulia matrica, romelic SeiZleba iyos skalari – Cveulebrivi 

ricxvi, veqtori – ricxviTi mwkrivi, an ricxvTa striqonebad da svetebad 

ganlagebuli erToblioba. gaecaniT matricis Seqmnis meTodebs, ASCII an MAT 
failis saxiT Cawerili monacemebis gamoZaxebas, gaCveneT rogor unda aigos x-y 
grafiki. Tavis dasasuls avageT aerodinamikuri testirebis Sedegad miRebuli 

monacemebis grafiki. 

 

CamoTvlilia yvela specialuri sombolo, brZaneba da funqcia, romelic 

ganxiluli iyo am TavSi. TiToeul maTgans erTvis mokle ganmarteba. 
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specsimboloebi: 

 

[ ]         gamoiyeneba matricis Sesaqmnelad 

( )         matricis elementebis ideqsebisaTvis 

,           gamoyofs erTmaneTisagan indeqsebsa da matricis elementebs 

;           gamoyofs matricebs an brZanebebs, krZalavs beWdvas 

>>         mogvixmobs Semdegi brZanebisaken 

. . .        agrZelebs brZanebas Semdeg xazze 

%          gansazRvravs komentars an formats 

:           matricis Sesaqmnelad 

\n          gansazRvravs axal xazs 

^C          brZanebis lokalurad Sewyveta 

 

 

brZanebebi da funqciebi 

 
ans                cvladi, Tu mas Seqmnisas saxels ar mivaniWebT 

clc              asufTavebs brZanebebis fanjaras 

clear            asufTavebs samuSao sivrces 

clf              asufTavebs grafikul fanjaras 

computer          gviCvenebs kompiuteris tips 

demo              iwyebs MATLAB demonstrirebas 
disp               gamoyavs ekranze matrica an teqsti 

echo              ekranze gamogviyvans M failis Sinaarss 

exit  Sezyvets MATLAB - s 
format + gamoyavs mxolod niSani da ara ricxviTi gamosaxuleba 

format long aTwiladi gamoyavs 15 niSniT mZimis Semdeg 

format short aTwiladi gamoyavs 5 niSniT mZimis Semdeg 

format long e ricxvi gamoyavs eqsponencialuri formiT 

format short e ricxvi gamoyavs eqsponencialuri formiT 

fprintf beWdavs formatirebul teqsts 

grid grafikul gamosaxulebaze gamohyavs sakoordinato bade 

help gamoiZaxbs MATLAB help 
input saSualebas gvaZlevs monacemi SeviyvanoT klaviaturidan 

load gamoiZaxebs matricas failidan 

pause droebiT wyvets programas 

plot agebs grafiks 

quit wyvets MATLAB 
save inaxavs cvlads failSi 

size gansazRvravs matricis zomas 

title grafikuli gamosaxulebis saTauri 

type dagvibeWdavs failis Sinaarss 

what CamogviTvlis M failebs moc. samuSao sivrceSi 

who CamoTvlis cvladebs moc. samuSao sivrceSi 
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whos CamoTvlis cvladebs moc. samuSao sivrceSi + zomebi 

xlabel grafikze x RerZis saxeli 

ylabel grafikze y RerZis saxeli  
 

amocanebi 

 

1 – 10 amocanaSi gamoiyeneT orwertilovani operatori, rom SeqmnaT miTiTebuli 

veqtori da Semdeg dabeWdeT Sesabamisi cxrili Tqven ar gWirdebaT arcerTi 

ariTmetukuli operacia MATLAB-Si am promlemebis gadasawyvetad, magram SesaZloa 

dagWirdeT nazrdis gamoTvla.  

 

1. SeqmeniT gradusebis radianebSi gadasayvani cxrili. pirveli xazi unda 

Sicavdes sidideebs 0 gradusisTvis, meore xazi – 10 gradusisTvis da a. S. 

bolo xazi unda Seicavdes sidideebs 360 gradusisaTvis. 

2. SeqmeniT radianebis gradusebSi gadasayvani cxrili. daiwyeT radianebis sveti 

0.0 nazrdiT /10 2-mde. (SegaxsenebT =1800). 
3. SeqmeniT duimebis santimetrebSi gadasayvani cxrili. daiwyeT duimebis sveti 

0.0 nazrdiT 0.5, bolo striqoni unda Seicavdes monacems 20 duimi (1 duimi = 

2.54 sm). 

4. SeqmeniT santimetrebis duimebSi gadasayvani cxrili. daiwyeT santimetrebis 

sveti 0.0 nazrdiT 0.5, bolo striqoni unda Seicavdes monacems 50 sm. (1 

duimi = 2.54 sm). 

5. SeqmeniT mili/saaTebis futi/wm.-Si gadasayvani cxrili. daiwye mili/saaTebis 

sveti 0.0 nazrdiT 5 mili/saaTi bolo striqoni unda Seicavdes monacems 65 

mili/saaTi (1 mili = 5.280 futs) 

6. SeqmeniT futi/wm. mili/saaTebSi gadasayvani cxrili. daiwyeT futi/wm. sveti 

0.0 nazrdiT 5 futi/wm. bolo striqoni unda Seicavdes monacems Tqvens mier 

SerCeul sidides (1 mili = 5.280 futs) 

 

Semdegi pirobebi vrceldeba 7 – 10  amocanebze: 

 

$ = 5.3 franki 

1 ieni = 0.0079 $ 

1.57 germanuli marka = 1 $ 

7. SeqmeniT frankebis dolarebSi gadasayvani cxrili. daiwye frankebis sveti 

5frankiT, nazrdiT 5 franki. dabeWdeT aseTi cxrilis 25 striqoni. 

8. SeqmeniT germanuli markis frankSi gadasayvani cxrili cxrili. daiwye markebis 

sveti 1germanuli markiT, nazrdiT 5 g.m. mieci saSualeba momxmarebels TviTon 

Seiyvanos striqonebis ricxvi klaviaturidan. 

9. SeqmeniT ienis germanul markebSi gadasayvani cxrili. daiwye ienis sveti 100 

ieniT da dabeWdeT aseTi cxrilis 25 striqoni, ise, rom ienis saboloo 

mniSvneloba iyos 10 000.  
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10. SeqmeniT dolaris frankebSi, germanul markaSi da ienSi gadasayvani cxrili. 

daiwye dolaris sveti 1 dolariT. dabeWdeT aseTi cxrilis 50 striqoni. 

 

11-15 amocanebi momarTaven monacemTa ASCII  fails saxeliT temp.dat . monacemTa 
faili Seicavs 100 striqons. TiToeuli striqoni Seicavs axali Zravis testirebis 

Sedegebs. pirveli sidide striqonSi(0.0) aris dro, roca Zravam muSaoba daiwyo. 

drois yovel mocemul momentSi izomeboda temperatura Zravis 4 sxvadasxva 

adgilas. amrigad, yoveli striqoni Seicavs 5 monacems: dro da 4 temperatura (T1, 
T2, T3, T4). 

 

11. aageT garfiki, sadac x RerZze gadazomilia dro, y RerZze ki T1. daawereT 
RerZebs Sesabamisi aRniSvnebi. 

12. aageT garfiki, sadac x RerZze gadazomilia dro, y RerZze ki T2. daawereT 
RerZebs Sesabamisi aRniSvnebi. 

13. aageT garfiki, sadac x RerZze gadazomilia dro, y RerZze ki T3. daawereT 
RerZebs Sesabamisi aRniSvnebi. 

14. aageT garfiki, sadac x RerZze gadazomilia dro, y RerZze ki T4. daawereT 
RerZebs Sesabamisi aRniSvnebi. 

15. aageT garfiki, sadac x RerZze gadazomilia T4, y RerZze ki dro. 

 

 


