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4 kontrolis operaciebi 

problema: zegamtaroba 

magnitur levitaciuri transporti moZraobs, imarTeba da Cerdeba eleqtromagnituri 

Zalis moqmedebiT. am tipis transports miekuTvneba swrafi matarebeli (bullet train), 
romelsac SeuZlia ganaviTaros siCqare 300 mili saaTSi. matarebeli relsebidan 

daxloebiT 1 duimiTaa dacilebuli ganzidulobis Zalis gamo, romelsac warmoSobs 

matarebelze damagrebuli zegamtari magniti da koWa miwaze. eleqtruli sensorebi 

grZnoben matareblis moaxloebas da  aregulireben eleqtromagnitur vels. roca 

sensorebze matarebeli ar aris, energia wydeba. borblebi Seikeceba matareblis 

SigniT, roca is moZraobs, magarm isini daeSvebian, roca matarebeli uklebs siCqares 

gasaCereblad.  

 

saWiroa axali masalis gamogoneba, romelic iqneba ufro msubuqi da ufro mtkice 

erTdroulad imisaTvis, rom moxdes momavlis satransporto saSualebaTa srulyofa. 

am mizniT Seqmnili axali masalebi gadian mkacr da xangrZliv testirebas. erTerTi 

maTgania temperaturis ganawilebis xasiaTi. amas didi mniSvneloba eniWeba, roca es 

masala gamoyenebuli unda iqnas Zravis an maRal temperaturuli komponentebis 

maxloblad. 

Sesavali 

4.1 if brZaneba 
4.2 for cikli 

problema: optikuri boWkoebi 

4.3 while cikli 
problema: temperaturuli wonasworoba 

daskvna 

Sesavali 

MATLAB –is programebi, romlebic Cven aqamde davwereT, Seicavda mxolod 

mimdevrobiT safexurebs. erT operacias meore cvlida vidre ar dasruldeboda 
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saWiro gamoTvlebi. magram arsebibs mravali problema, sadac saWiroa SesarCevi 

brZaneba, romelic saSualebas iZleva gavuSvaT brZanebaTa erTi cikli, roca 

garkveuli pirobebi sruldeba da brZanebaTa sxva cikli, roca es piroba ar 

sruldeba. aseve dagvWirdeba gavimeoroT brZanebaTa garkveuli erToblioba 

ramdenimejer. aseTi tipis brZanebebs kontrolis operaciebs uwodeben, radgan isini 

saSualebas gvaZlevs vakontroloT Tu romeli brZanebebis gaSvebaa saWiro. 

if brZaneba 
SerCevis brZaneba aris pirobiTi makontrolebeli brZaneba, romelic saSualebas 

iZleva Semowmdes piroba da ise ganisazRvros programis Semdgomi safexurebi. 

SerCeviTi brZanebis ZiriTadi formaa if brZaneba. ramdenadac igi iyenebs Sedarebis da 
logikur operatorebs, ganvixiloT rogor xorcieldeba isini MATLAB_Si. 

Sedarebis operatorebi 

MATLAB aqvs Sedarebis 6 operatori: 
 

Sedarebis 

operatori 

interpretacia 

< naklebia 

<= naklebia an tolia 

> metia 

>= metia an tolia 

== tolia 

~= ar udris 

 

matrica da matriculi gamosaxuleba SeiZleba Segvxvdes am operatorTa orive 

mxares, magram SeiZleba SevadaroT mxolod erTnairi zomis matricebi. Sedegad 

miRebuli igive zomis matricis Sesabamisi elementi udris 1, Tu Seradebis Sedegi 

WeSmaritia da 0, Tu igi mcdaria. gamosaxulebas, romelic Seicavs Sedarebis 

operators logikuri gamosaxuleba ewodeba, radgan Sedegad iZleva matricas, 

romlis elementebis mniSvnelobebia - 1 (WeSmariti) da 0 (mcdari). Sedegad miRebul 

matricas 0-1 matricasac uwodeben. 

 

ganvixiloT Semdegi logikuri gamosaxuleba: 
a < b 

Tu a da b skalaruli sidideebia, maSin Sedegad miviRebT 1, roca igi WeSmaritia da 

0, roca igi mcdaria. davuSvaT a da b veqtorebia: 
a = [2 4 6] 
b = [3 5 1] 

aseT SemTxvevaSi a < b brZaneba mogvcems matricas: [1 1 0], xolo a ~= b - [1 1 1]. 
ori logikuri gamosaxuleba SegviZlia gavaerTianoT logikuri operatoriT da, an, 

ar. es operatorebi aRiniSneba simboloebiT: 

logikuri operatori simbolo 

da & 
an | 
ar ~ 
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logikuri operatorebi saSualebas iZleva SevadaroT erTmaneTs Sedarebis 

operatorebiT miRebuli matricebi, magaliTad: 
a < b & b < c 

es operacia Sedegs mogvcems, Tu a < b  da  b < c Sedegad miRebuli matricebi erTnairi 

zomisaa. Sesabamisad misi elementebi udris 1, roca orive piroba sruldeba, sxva 

SemTxvevaSi – 0. 

roca ori logikuri gamosaxuleba SeerTebulia an ( | ) niSniT, Sedegad miviRebT 0-1 

matricas, romlis elementebi tolia 1, roca erT-erTi gamosaxuleba maincaa 

WeSmariti, xolo 0-is tolia, roca orive gamosaxuleba mcdaria. roca ori 

logikuri gamosaxuleba SeerTebulia niSniT - da (&), Sedegad miRebuli matricis 

Sesabamisi elementi 1-is tolia mxolod da mxolod maSin, roca orive logikuri 

gamosaxuleba WeSmaritia, sxva SemTxvevaSi 0-is tolia. cxrili 4.1 Seicavs A da B 
logikur gamosaxulebebs Soris logikur operatorTa yvela SesaZlo kombinacias: 

 
A B ~A A | B A & B 

mcdari mcdari WeSmariti mcdari mcdari 
mcdari WeSmariti WeSmariti WeSmariti mcdari 
WeSmariti mcdari mcdari WeSmariti mcdari 

WeSmariti WeSmariti mcdari WeSmariti WeSmariti 

 

logikuri operatori aerTianebs dasrulebul logikur gamosaxulebebs. magaliTad a 
> b & b > c vargisi gamosaxulebaa magram a > b & c ar aris misi eqvivalenturi.  

logokuri gamosaxuleba SeiZleba iwyebodes ~ niSniT. es operatori gamosaxulebis 

mniSvnelobas misi sapirispiroTi cvlis. Tu a > b WeSmaritia, maSin ~ (a > b) – 
mcdaria. 

 

logikuri gamosaxuleba SesaZloa Seicavdes ramdenime logikur operators: 
~ (b == c | b == 5.5) 

logikuri operatorebis ierarqia (zemodan qvemoT) aseTia: ar, da, an. ierarqiis 

Sesacvlelad frCxilebi unda gamoviyenoT. zemoT mocemul gamosaxulebaSi pirvel 

rigSi Sesruldeba b == c  da b == 5.5.  davuSvaT b = 3 c = 5. radgan arcerTi 

gamosaxuleba ar aris WeSmariti, gamosaxuleba - b == c | b == 5.5 mcdaria, frCxilebis 

win mdgari ~ operatori ki mas sapirispiro mniSvnelobas – WeSmarits mianiWebs. 

davuSvaT frCxilebi ar gvaqvs am gamosaxulebaSi: 

 
~ b == c | b == 5.5 
 

am SemTxvevaSi gamosaxuleba  ~ b == c  Sefasdeba  b == 5.5 gamosaxulebasTan erTad . b 
da c mocemul mniSvnelobaTaTvis orive gamosaxuleba mcdaria, mTlianad 

gamosaxulebis mniSvnelobac mcdaria. SeiZleba gagiCndaT kiTxva, rogor SevafaseT 

~b, roca b TviTon ricxvs warmoadgens. MATLAB –Si yvela aranulovani 

mniSvneloba Sefasdeba rogorc WeSmariti, xolo nolovani mniSvneloba Sefasdeba 

rogorc mcdari. amitom didi sifrTxilea saWiro Sedarebis da logikuri 

operatorebiT sargeblobisas, raTa programis yvela safexuri ise Sesruldes, 

rogorc amas Cveni amocana moiTxovs. 
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savarjiSo 

gansazRvreT WeSmaritia Tu mcdari Semdegi gamosaxulebebi. SeamowmeT 

pasuxebi MATLAB saSualebiT. gaixseneT, rom pasuxis Sesamowmeblad 

saWiroa cvladebisaTvis mniSvnelobaTa miniWeba da Semdeg gamosaxulebis 

Seyvana klaviaturidan brZanebaTa fanjaraSi: 
a = 5.5;  b = 1.5;  k = -3; 

1. a < 10.0 
2. a + b >= 6.5 
3. k ~= 0 
4. b – k > a 
5. ~ (a == 3* b) 
6. – k <= k + 6 
7. a < 10 & a > 5 
8. abs (k) > 3 | k < b – a 

martivi if brZaneba 
programaSi if brZaneba SeiZleba gamoviyenoT martivi formiT, mxolod if brZaneba, anda 
misi rTuli forma, romelic garda if brZanebisa, Seicavs  else da elseif operatorebs. 
ganvixiloT martivi forma am brZanebisa, romelsac aqvs aseTi saxe: 

 

if  logikuri gamosaxuleba 

brZanebaTa jgufi A 
end 
 

Tu logikuri gamosaxuleba WeSmaritia, sruldeba brZanebebi if da end Soris, xolo 

Tu logikuri gamosaxuleba mcdaria, brZanebaTa jgufi A gamotovebuli iqneba da 

programa gadava im brZanebaTa Sesrulebaze, romelic end –s mohyveba. programis 

dawerisas imisaTvis, rom gamoikveTos if brZanebiT gaTvaliswinebuli safexuri, 

ukeTesia brZanebaTa es jgufi abzaciT daiweros. magaliTad: 
if a < 50 

count = count + 1; 
sum = sum +a; 

end  
davuSvaT a skalaria. Tu a < 50, cvladi count gaizrdeba erTiT da sum cvladis 

mniSvnelobas daemateba a mniSvneloba, Tu ara, programa gamotovebs am or brZanebas. 

Tu a skalari ar aris, orive brZaneba Sesruldeba mxolod maSin, Tu a-s yvela 

elementi < 50. 

if brZaneba SeiZleba iyos erTmaneTSi  Casmuli: 
 
if logikuri gamosaxuleba  1 

brZanebaTa jgufi A 
if logikuri gamosaxuleba  2 

brZanebaTa jgufi B 
end 
brZanebaTa jgufi C 

end 
brZanebaTa jgufi D 
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Tu ‘logikuri gamosaxuleba 1’ WeSmaritia, Sesruldeba brZanebaTa jgufi A da C, Tu 
‘logikuri gamosaxuleba 2’ aseve WeSmaritia, Sesruldeba brZanebaTa jgufi B-c, 
vidre Sesruldeba brZanebaTa jgufi C. Tu ‘logikuri gamosaxuleba 1’ mcdaria, 

programa pirdapir gadadis brZanebaTa D jgufze. abzacebis gamoyeneba if brZanebis 

aseT  struqturaSi Zalze mniSvnelovania. 

ganvixiloT magaliTi, romelic Seicavs erTmaneTSi Casmul if brZanebebs. 
 

if a < 50 
count = count + 1; 
sum = sum +a; 
if b > a 

b = 0; 
end 

end 
 

davuSvaT a da b skalarebia, maSin roca a < 50, cvladi count gaizrdeba 1 –iT da 
cvlads sum daemateba a. garda amisa, Tu b > a maSin b mieniWeba mniSvneloba 0. Tu a 
ar aris 50-ze naklebi, maSin programa pirdapir gadadis brZanebaze, romelic 

mohyveba meore end –s. Tu a skalari ar aris, maSin piroba a < 50 mxolod maSinaa 

WeSmariti, roca igi sruldeba a-s yvela mniSvnelobisaTvis. Tu arc a da arc b ar 
aris skalari, maSin b  metia a-ze mxolod maSin, roca b yvela elementi metia a 
Sesabamis elementze. Tu a an b skalaria, maSin matricis elementebi Sedardeba 

saTiTaod skalars da ise Semowmdeba piroba. 

 

Sedarebis da logikuri funqciebi 

MATLAB aqvs Sedarebis da logikuri funqciebi, romlebic gamoiyeneba if brZanebis 
struqturaSi.  

 
any (x) x matricis yoveli svetisaTvis gvaZlevs 1, Tu am svetis 

romelime elementi mainc aris aranulovani, sxva 

SemTxvevaSi gvaZlevs 0 
all (x) x matricis-is yoveli svetisaTvis gvaZlevs 1, Tu am 

svetis yvela elementi aranulovania, sxva SemTxvevaSi 

gvaZlevs 0. 
find (x) gvaZlevs veqtors, romelic Seicavs x veqtoris 

aranulovani elementebis indeqsebs. Tu x matricaa, maSin 
ideqsebi SeirCeva x( : ) veqtoridan. es aris erTi grZeli 

veqtori, romelic Sedgeba x matricis erTmaneTs 
miyolebuli svetebis elementebisagan. 

exist (‘A’) gvaZlevs 1, Tu mocemul samuSao sivrceSi arsebobs A 
cvladi , 2  Tu mocemul samuSao sivceSi arsebobs A 
cvladi an A.m faili, gvaZlevs 0 Tu aseTi arc cvladi 

da arc .m faili ar arsebobs. (yuradReba miaqcieT: 

saxeli brWyalebSi unda iyos Casmuli) 
isnan(x) gvaZlevs matricas, romlis elementebi udris 1, roca x 

matricis Sesabamisi elementebi warmoadgens 

ganuzRvrelobas, sxva SemTxvevaSi - 0. 
finite (x) gvaZlevs matricas, romlis elementebi tolia 1, roca 
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x matricis Sesabamisi elementebi sasruli ricxvebia, 

sxva SemTxvevaSi – 0. 
isepty (x) gvaZlevs 1, Tu x aris carieli matrica, Tu ara - 0. 

isstr (x) gvaZlevs 1, Tu x simboloebisgan Semdgari striqonia, 0 

- Tu es ase araa 
strcmp(y1,y2) erTmaneTs Seadarebs or striqons y1 da y2 da gvaZlevs 

1, Tu isini identuria, 0 – Tu isini gansxvavebulia. 

 

davuSvaT  A samstriqoniani da samsvetiani matricaa. ganvixiloT Semdegi brZaneba: 

 
if all (A) == 0 

disp (‘A contains all zeros’) 
end 

 

striqoni A contains all zeros daibeWdeba mxolod im SemTxvevaSi, roca A yvela 

elementis mniSvneloba aris 0 –is tolia. 

savarjiSo 

gansazRvreT yoveli gamosaxulebis mniSvneloba. SeamowmeT pasuxebi 

MATLAB saSualebiT. davuSvaT matrica B –s aqvs mniSvneloba: 

 


















078

300

401

B  

 
1. any (B) 
2. find (B) 
3. all (any (B)) 
4. any (all (B)) 
5. finite (B(:,3)) 
6. any (B(1:2,1:3)) 

 

else  operatori 
es operatori saSualebas gvaZlevs gavuSvaT brZanebaTa erTi jgufi, roca logikuri 

gamosaxuleba WeSmaritia, da brZanebaTa sxva jgufi, roca igive gamosaxuleba 

mcdaria. else operaoris Semcveli if brZanebis zogadi formaa: 
 

if  logikuri gamosaxuleba 

brZanebaTa jgufi A 
else 

brZanebaTa jgufi B 
end 
 

Tu ‘logikuri gamosaxuleba’ WeSmaritia, sruldeba brZanebaTa jgufi A, Tu mcdaria, 

sruldeba brZanebaTa jgufi B. else SeiZleba gamoviyenoT erTmaneTSi Casmul if 
brZanebebSic. 
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sailustraciod ganvixiloT magaliTi:  

 

bagirgza akavSirebs or koSks. davuSvaT skalari d warmoadgens manZilis 

mniSvnelobas vagonidan uaxloes koSkamde. Tu vagoni koSkidan 30-mde futiTaa 

daSorebuli, siCqare gamoiTvleba formuliT: 

 
200175.0425.0 dvelocity   

 

Tu vagoni koSkidan ufro Sorsaa, viyenebT formulas: 

 
200025.012.0625.0 ddvelocity   

 

siCqaris mniSvnelobebi SegviZlia gamoviTvaloT Semdegi brZanebis saSualebiT: 
if d < 30 

velocity = 0.425 + 0.00175*d^2; 
else 
velocity = 0.625 + 0.12*d + 0.00025*d^2; 

end 
 

elseif operatori 
elseif operators mivmarTavT, imisaTvis rom SevamowmoT ramdenime logikuri 

gamosaxuleba da gamoTvlebi saWiro mimarTulebiT warvmarToT: 

 

if  logikuri gamosaxuleba 1 

brZanebaTa jgufi A 
elseif logikuri gamosaxuleba 2 

brZanebaTa jgufi B 
elseif logikuri gamosaxuleba 3 

brZanebaTa jgufi C 
end 
 

gvaqvs ori elseif operatori, SegviZlia ufro metic gamoviyenoT. Tu ‘logikuri 

gamosaxuleba 1’ WeSmaritia, mxolod A jgufis brZanebebi sruldeba. Tu ‘logikuri 

gamosaxuleba 1’ mcdaria da ‘logikuri gamosaxuleba 2’ WeSmaritia, mxolod 

brZanebaTa jgufi B sruldeba, Tu ‘logikuri gamosaxuleba 1’ da ‘logikuri 

gamosaxuleba 2’ mcdaria da ‘logikuri gamosaxuleba 3’ WeSmaritia, mxolod 

brZanebaTa jgufi C sruldeba. Tu erTze meti logikuri gamosaxulebaa WeSmariti, 

pirveli WeSmariti gamosaxuleba gansazRvravs, Tu brZanebaTa romeli jgufi unda 

Sesruldes. Tu arc erTi logikuri gamosaxuleba ar aris WeSmariti, if struqturis 
arcerTi brZaneba ar Sesruldeba. 

 

SeiZleba if struqturaSi else da elseif operatorebi erTdroulad gamoviyenoT: 
 
if  logikuri gamosaxuleba 1 

brZanebaTa jgufi A 
elseif logikuri gamosaxuleba 2 

brZanebaTa jgufi B 
elseif logikuri gamosaxuleba 3 
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brZanebaTa jgufi C 
else  

brZanebaTa jgufi D 
end 
 

Tu arcerTi logikuri gamisaxuleba ar aris WeSmariti, maSin Sesruldeba brZanebaTa 

jgufi D. if-elseif struqturas xSirad amomrCev struqturasac uwodeben, radganac 

mowmdeba ramdenime piroba. 

savarjiSo 

dawereT MATLAB brZanebebis mwkrivi, rom Sesruldes gansazRvruli safexurebi, 

davuSvaT cvladebi sakalaruli sidideebia. 

 

1. Tu dro metia, vidre 50, daumate mas 1. 

2. roca kvadratuli fesvi cvladidan poly naklebia vidre 0.001, dabeWde misi 

mniSvneloba 

3. Tu sxvaoba volt_1 da volt_2 Soris metia, vidre 2.0, dabeWde maTi 

mniSvnelobebi 

4. Tu den mniSvneloba naklebia vidre 0.003, mianiWeT result –s 0-is toil 

mniSvneloba, Tu ara, mianiWeT result-s mniSvneloba num/den 
5. Tu x-is logariTmi naturaluri fuZiT metia, an tolia 10-is, mianiWeT time –s 

0-is toil mniSvneloba da gazardeT count mniSvneloba 

6. Tu dist naklebia 50, da time metia 10, gazardeT time mniSvneloba 2-iT, Tu 

ara, gazardeT time 5-iT  
7. Tu dist metia an tolia 100, gazardeT time 10-iT, Tu dist moTavsebulia 50 da 

100 Soris, gazardeT time 1-iT. sxva semTxvevaSi gazardeT time 0.5-iT 
 

for cikli 
ciklisaTvis MATLAB aqvs ori operatori for da while. jer ganvixilavT ciklis 

operators - for. 
 

mas aqvs zogadi saxe: 

 

for index = gamosaxuleba 

brZanebaTa jgufi A 
end 
 

gamosaxuleba SeiZleba iyos matrica, veqtori an skalari. brZanebaTa jgufi A 

sruldeba imdenjer, ramdeni sveticaa matricaSi. indeqsi mimdevrobiT Rebulobs 

matricis elementebis mniSvnelobebs. for operatoris gacnobamde ganvixiloT 

magaliTi: 

 

davuSvaT gvaqvs veqtori, romelic Seicavs manZilebis mniSvnelobebs, romlebic 

Seesabameba sabagiro gzis vagonis daSorebas uaxloesi koSkidan. gvinda miviRoT 

veqtori, romelic Seicavs aCqarebis Sesabamis mniSvnelobebs. Tu manZili naklebia 30 

futze, unda visrgebloT formuliT: 
200175.0425.0 dvelocity   
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Tu vagoni koSkidan ufro Sorsaa, viyenebT formulas: 
200025.012.0625.0 ddvelocity   

siCqaris formulis arCeva damokidebulia d maZilis mniSvnelobaze. imisaTvis, rom d 
TiToeuli mniSvnelobisaTvis calk-calke ar gamoviTvaloT siCqareebi, viyenebT for 
operators: 

 

davuSvaT d veqtori Seicavs 25 elements.  
 
 

for k = 1:25 
 if d(k) <= 30 
  velocity = 0.425 + 0.00175*d(k)^2; 
 else 
  velocity = 0.625 + 0.12*d(k) + 0.00025*d(k)^2; 
 end 
end 

 

 

Semdeg amoxsnaSi davuSvebT, rom d veqtoris zoma ucnobia. amitom visrgeblebT 

length brZanebiT. 
 

for k = 1:length(d) 
 if d(k) <= 30 
  velocity = 0.425 + 0.00175*d(k)^2; 
 else 
  velocity = 0.625 + 0.12*d(k) + 0.00025*d(k)^2; 
 end 
end 

 
for operatoriT sargeblobisas unda davicvaT Semdegi wesebi: 

 

1. for operatoris indeqsi unda iyos cvladi 

2. Tu gamosaxuleba carieli matricaa, ciklis gaSveba ar moxdeba, programis 

kontroli gamotovebs yvela brZanebas, romelic moTavsebulia for da end 
Soris. 

3. Tu gamosaxuleba skalaria, cikli mxolod erTxel Sesruldeba 

4. Tu gamosaxuleba striqoni veqtoria, indeqsi morigeobiT Rebulobs veqtoris 

elementebis mniSvnelobebs. 

5. Tu gamosaxuleba matricaa, indeqsi miiRebs mniSvnelobebs jer pirveli svetis 

elementebisas, Semdeg meore svetis da a. S. 

6. ciklis operatoris dasrulebisas indeqsi inarCunebs sabolood miRebul 

mniSvnelobas 

7. Tu gamosaxulebis matricis misaRebad gamoyenebulia orwertiliani operatori  

for k = sawyisi mniSvneloba : nazrdi : saboloo mniSvneloba  

maSin imis dasadgenad, Tu ramdenjer Sesruldeba cikis operatoriT 

gansazRvruli moqmedebebi, visargeblebT formuliT: 

floor((saboloo mniSvneloba – sawyisi mniSvneloba)/nazrdi)+1 

Tu es sidide uaryofiTia, ciklis gaSveba ar moxdeba. 

savarjiSo 
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gansazRvreT ramdenjer Sesruldeba ciklis operatoriT gansazRvruli moqmedeba 

Tu indeqsis gamosaxuleba  Semdegi saxisaa. SeamowmeT pasuxi MATLAB 
saSualebiT.  

 
9. for k = 3:20 
10. for count = -2:14 
11. for k = -2:-1:-10 
12. for time = 10:5 
13. for index = 52:-12 
 

cikli SegviZlia SevwyvitoT brZanebiT: break. es brZaneba aucileblad 

dagvWirdeba, Tu ciklis operatorSi piroba SecdomiTaa gansazRvruli. 

 

 

 

 

problema: optikuri boWko 

 

 

nax. 4.1 optikur boWkoTa kona 
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nax. 4.2 optikuri boWko 

 

 

Tu sinaTle ecema minis an plastikis grZel Reros, igi mravalgzis airekleba 

Reros kedlebidan vidre meore bolos moaRwevs. es saintereso fenomeni SeiZleba 

gamoyenebuli iqnas sinaTlis an sulac gamonasaxis gadasacemad. Tu aviRebT aseTi 

Reroebis konas, sinaTle gavrceldeba masSi da miaRwevs meore bolos, rogorc es 

nax. 4.2 mocemuli. 

 

optikuri boWko aris Zalian wvrili minis an plastikis boWko. aseTi boWkoebis 

kona SeiZleba gamoviyenoT rogorc sinaTlis gadacemis saSualeba. optikuri 

boWko gamonasaxis gadacemis saSualebasac iZleva, Tu boloebze specialur 

mowyobilobas mivuerTebT. radgan optikuri boWko Zalze moqnilia, is SegviZlia 

gamoviyenoT rogorc gamonasaxis gadacemis saSualeba iseT adgilebSi, romelic 

sxva xelsawyoebisaTvis miuwvdomelia, magaliTad endoskopSi. endoskopi 

xelsawyoa, romelic gamoiyeneba pacientis organizmis gamosakvlevad. organizmSi 

SeRweva xdeba umciresi Wrilobis saSualebiT. optikuri boWko lazeruli 

sxivis gadasacemadac gamoiyeneba, romelic gamoiyeneba arteriebis 

gasaTavisuflebad, TirkmelSi qvebis dasamsxvrevad, kataraqtis mosacileblad da 

sxva. 

 

boWkoebSi Sida arekvlis fenomeni aixsneba Snelis kanoniT. optikuri boWko 

Sedgeba orgvari masalisagan – masala, romlisganac Sedgeba boWko da masala, 

romelic gars akravs mas. Cveulebriv boWkos Semadgeneli masala ufro mkvrivia, 

vidre garsi. roca sinaTle erTi garemodan gansxvavebuli simkvrivis mqone meore 

garemoSi gadadis, igi gardatydeba gamyof zedapirze. gardatexis kuTxe  

damokidebulia garemos gardatexis koeficientze da dacemis kuTxeze. roca 

sinaTle ufro mkvrividan nakleb mkvriv garemoSi gadadis, daecema ra zedapis 

misi nawili airekleba, nawili ki gaaRwevs meore garemoSi. sinaTlis dacemis 

kuTxes, roca igi mTlianad airekleba zedapiridan kritikuli kuTxe ewodeba. 

radganac kritikuli kuTxe damokidebulia erTi garemos meoris mimarT 

gardatexis koeficientze SegviZlia gamoviTvaloT es kuTxe da ganvsazRvroT 

mocemuli kuTxiT dacemuli sinaTle gaivlis Tu ara boWkoSi. davuSvaT n2  

garemomcveli garemos gardatexis koeficientia, xolo n1 Tavad boWkosi, Tu n2 > 
n1  boWko sinaTles ar gaatarebs. kritikuli kuTxe gamoiTvleba formuliT: 

1

2sin
n

n
c   

dawereT MATLAB programa, romelic gansazRvravs gaivlis Tu ara sinaTle 

optikur boWkoSi, romelic garemoculia gansxvavebuli simkvrivis mqone masaliT. 

davuSvaT, gvaqvs ASCII monacemTa faili saxeliT indicies.dat, romelic Seicavs 
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monacemebs optikuri boWkosa da garemomcveli garemos Sesaxeb. failis yoveli 

striqoni Seicavs boWkosa da garsis masalis gardatexis koeficients. programam 

unda gansazRvros gaatarebs Tu ara sinaTles aseTi monacemebis mqone gamtari da 

Tu gaatarebs, rogoria kritikuli kuTxis mniSvneloba. 

1. amocanis dasma 

ganvsazRvroT, gaivlis Tu ara sinaTle mocemul garemoSi. ganvsazRvroT dacemis 

kuTxe, roca sinaTle gaivlis boWkoSi. 

2. INPUT/OUTPUT aRwera 
rogorc naCvenebia 4.2 suraTze, programis Sesavali mniSvnelobaa monacemTa 

faili, romelic Seicavs potenciuri sinaTlis gamtaris gardatexis 

koeficientebs. gamosavali mniSvneloba ki  cnoba imis Sesaxeb gaivlis Tu ara 

sinaTle mocemuli parametrebis mqone gamtarSi da kritikuli kuTxe. 

 

 

 
 

nax. 4.3 INPUT/OUTPUT diagrama 

 

 

 

 

3. saxeldaxelo amoxsna 

 

haeris gardatexis koeficientia 1.0003, minis – 1.5. Tu SevqmniT sinaTlis 

gamtars haeriT garemoculi minis boWkoTi, kritikuli kuTxe SeiZleba 

gamoviTvaloT formuliT: 

o
c n

n
82.41)66687.0(sin

5.1

0003.1
sinsin 11

1

21    

aseTi gamtri gaatarebs sinaTles, romelic daecema o82.41 -ze meti kuTxiT. 

 

4. MATLAB amoxsna 
  
 This program reads the indices of  refraction  
 for materials forming a light pipe. For each  
 pair of materials, we determine if the pipe   
 will transmit light, and at what angles of  
 incidence in degrees. 
  
factor = 180/pi; 
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load indices.dat 
n1 = indices(:,1); 
n2 = indices(:,2); 
for k = 1: length(n1) 
 if  n2(k) > n1(k) 
  fprintf(‘light is not transmitted for \n’) 
  fprintf(‘rod index %g and medium index %g \n\n’, 

n1(k), n2(k)) 
 else  
  critical_angle = asin(n2(k)/n1(k))*factor; 
  fprintf(‘light is not transmitted for \n’) 
  fprintf(‘rod index %g and medium index %g \n\n’, 

n1(k), n2(k)) 
  fprintf(‘for angles greater then %g  degrees \n\n’,… 

critical_angle) 
 end 
end 
 
5. Semowmeba  

SevamowmoT es amocana failiT romlis Semcvelobaa: 

 

1.31   1.473 

1.5 1.0003 

1.49 1.33 

 
      

miviRebT: 
light is not transmitted for  
rod index 1.31 and medium index 1.473  
light is transmitted for  
rod index 1.5 and medium index 1.0003  
for angles greater then 41.8257  degrees  
light is transmitted for  
rod index 1.49 and medium index 1.33  
for angles greater then 63.204  degrees 

 

scadeT ipovoT masalebi, romelTaTvisac dacemis kritikuli kuTxe 45 metia. 

while cikli 
es brZaneba mniSvnelovania, roca gvsurs programaSi moqmedebebi ganmeordes vidre 

garkveuli piroba sruldeba. misi zogadi formaa: 
 
while gamosaxuleba 

   brZanebaTa jgufi A 
end 
 

Tu gamosaxuleba WeSmaritia, A jgufis brZanebebi sruldeba, amis Semdeg mowmdeba 

piroba xelaxla. Tu piroba kvlav WeSmaritia, isev sruldeba brZanebaTa A jgufi 
da ase grZeldeba, vidre piroba ar gaxdeba mcdari. amis Semdeg programa gadadis 

end –is Hmomdevno brZanebaze. cvladebi, romlebic monawileoben brZanebaTa A 

jgufSi, unda Seicavdnen gamosaxulebaSi monawile cvladebs. Tu es ase ar aris, 
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gamosaxulebis mniSvneloba ar Seicvleba. Tu gamosaxuleba yovelTvis WeSmariti 

rCeba(an aris aranulovani ricxvi), cikli usasrulod grZeldeba. (gaixseneT, rom 

ciklis Sewyveta SegiZliaT brZanebiT ^c (ctrl+c).  
 
while ciklis sailustraciod ganvixiloT brZaneba, romelic veqtoris 

elementebs umatebs cvlads sum, vidre uaryofiTi ricxvi ar Sexvdeba. 
 
sum = 0; 
k = 1; 
while x(k) >= 0 & k <= length(x) 
 sum = sum + x(k); 
 k = k + 1; 
end 

problema – temperaturuli wonasworoba 

axali masalebis gamogoneba da gaumjobeseba saWiroebs maT gamocdas mravali 

parametris mixedviT. erT-erTi maTgania temperaturis ganawileba. am amocanaSi 

ganvixilavT temperaturis ganawilebas  metalis Txel firfitaze. firfitis 

masala Seqmnilia iseTi mowyobilobisaTvis, romelSic misma oTxive kidem unda 

SeinarCunos mudmivi, an izoTermuli temperatura. firfitis sxva wertilebSi 

temperatura gamoiTvleba mezobeli wertilebis temperaturis mixedviT. 

warmovidginoT, rom firfita dafarulia badiT, maSin firfita SegviZlia 

ganvixiloT, rogorc matrica, romlis elementebi warmoadgens temperaturas  

Sesabamis ujredSi. nax. 4.4 warmoadgens amgvari badiT dafarul firfitas. 

CavTvaloT, rom badis ujredis SigniT temperatura mudmivia. firfita dayofilia 

6  9 ujredad. sul temperaturis 48 mniSvneloba gvaqvs mocemuli matricis 

saxiT. 

 

 

 
 

nax. 4.4 metalis firfitis dayofa 

 

 

 

mocemulia izoTermuli temperatura firfitis oTxive gverdisTvis; davuSvaT 

firfitis gverdiTi da zeda kideebi erTnairi temperaturisaa, xolo qveda kide 

gansxvavebulia. igulisxmeba, rom dasawyisisaTvis firfitis sxva ujredebis 
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temperatura 0-is tolia. yoveli Sida wertilisaTvis axali temperatura 

gamoiTvleba rogorc misi mezobeli wertilebis saSualo Semdegi gantolebiT: 

 

 T1  

T4 T0 T2 

 T3  

 

4
4321

0

TTTT
T


  

Sida wertilebisaTvis axali temperaturebis gamoTvlis Semdeg Sefasdeba sxvaoba 

temperaturis Zvelsa da axal mniSvnelobas Soris. Tu temperaturis cvlileba 

metia, vidre winaswar gansazRvrul sidideze – firfita jer kidev ar aris 

Termul wonasworobaSi da aRwerili procesi isev ganmeordeba.  

vsargeblobT ori matriciT temperaturebisaTvis; erTi Zveli 

mniSvnelobebisaTvis, meore axlad gamoTvlili temperaturisaTvis. ori matrica 

imisaTvis gvWirdeba, rom vuSvebT: temperaturis cvlileba yvela elementisaTvis 

erTdroulad xdeba.  magaliTad viTvliT temperaturas wertilSi (3,3). axali 

mniSvneloba gamiTvleba rogorc saSualo misi mezobeli mniSvnelobebisa (2,3), 

(3,2), (3,4) da (4,3). Semdeg viTvliT temperaturas mdebareobisaTvis (3,4). isev 

viTvliT saSualos, magram Cven gvWirdeba (3,3) mdebareobis  Zveli da ara axlad 

gamoTvlili mniSvneloba, amitom saWiroa temperaturis axladgamoTvlili 

mniSvnelobebi CavweroT axali matricis saxiT.  

amrigad, viyenebT matricas Zveli temperaturebiT imisaTvis, rom gamoviTvaloT 

axali temperaturebi da vamowmebT Tundac erTi sxvaoba xom ar aWarbebs dasaSveb 

mniSvnelobas. roca temperaturis cvlileba firfitis yoveli ujredisaTvis, e. i 

nebismieri sxvaoba axali da Zveli matricis Sesabamis elementebs Soris gaxdeba 

dasaSveb mniSvnelobaze naklebi, CavTvliT, rom Termuli wonasworoba damyarda. 

 

1. amocanis dasma 

ganvsazRvroT Termuli wonasworobis Sesabamisi sidideebi metalis 

firfitisaTvis izoTermuli kideebiT. 

  

2. INPUT/OUTPUT aRwera 
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nax. 4.5 I/O diagrama 

 

rogorc naxazzea naCvenebi, programis Sesavali mniSvnelobaa firfitis badis 

zoma, izoTermuli temperatura da dasaSvebi mniSvneloba. 

 

3. saxeldaxelo amoxsna 

rom davrwmundeT ramdenad kargad gavigeT aRwerili procesi, amovxsnaT probleba 

martivi SemTxvevisaTvis. davuSvaT matrica Seicavs 4 striqonsa da 4 svets. 

gverdiTi da zeda kideebis izoTermuli temperatura 100 gradusia, xolo qveda 

kidisaTvis – 50 gradusi. dasaSvebi sidide aviRoT 40 gradusis toli. firfitis 

elementebis temperaturis sawyisi mniSvnelobebi iqneba: 

50505050

10000100

10000100

100100100100

 

pirveli iteraciis Semdeg miviRebT; 

50505050

1005.0375.37100

1005050100

100100100100

 

meore iteraciis Semdeg miviRebT: 

 

50505050

100375.059375.059100

100875.071875.71100

100100100100

 

amis Semdeg temperaturaTa sxvaoba ar aRemateba 40 graduss firfitis arcerTi 

wertilisaTvis. ese igi Termuli wonaworoba damyarda da meore iteraciis 

Sedegad miRebuli temperaturebi Seesabameba temperaturul wonasworobas. 

 

4. MATLAB amoxsna 
 

 This program initializes the temperatures in 
 metal plate and determines the equilibruim 
 temperatures based on atolerance value 
  
nrows = input(' Enter number of rows'); 
ncols = input('Enter number of columns'); 
iso1 = input('Enter temperature for top and sides'); 
iso2 = input('Enter temperature for bottom'); 
tolerance = input('Enter equilibrium tolerance'); 
 % 
 %     Initialize and print temperature matrix 
 % 
old = zeros(nrows, ncols); 
old(1,:) = iso1 + zeros(1, ncols); 
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old(:,1) = iso1 + zeros(nrows,1); 
old(:,ncols) = iso1 + zeros(nrows,1); 
old(nrows,:) = iso2 + zeros(1, ncols); 
disp('Initial Temperatures'); 
disp(old) 
new = old; 
equilibrium = 0; 
 % 
 %     Update temperatures and test for equilibrium 
 % 
while ~equilibrium 
 for m = 2:nrows - 1 
  for n = 2: ncols - 1 
   new(m,n) = (old(m-1,n)+old(m,n-1)+... 
   old(m,n+1)+old(m+1,n))/4; 
  end 
 end 
 if all(new-old<=tolerance) 
  equilibrium = 1; 
  disp('Equilibrium Temperatures'); 
  disp(new) 
 end 
 old = new; 
end  
    
5. Semowmeba 

Tu gavuSvebT programas MATLAB –Si da mivawodebT saTanado mniSvnelobebs, 

Sedegad miviRebT: 
Enter number of rows  4 
Enter number of columns  4 
Enter temperature for top and sides  100 
Enter temperature for bottom  50 
Enter equilibrium tolerance  40 
Initial Temperatures 
   100   100   100   100 
   100     0     0   100 
   100     0     0   100 
    50    50    50    50 
Equilibrium Temperatures 
  100.0000  100.0000  100.0000  100.0000 
  100.0000   71.8750   71.8750  100.0000 
  100.0000   59.3750   59.3750  100.0000 
   50.0000   50.0000   50.0000   50.0000 

am amocanis amoxsnisas tolerance mniSvnelovani cvladia. scadeT SeasruloT igive 

amocana tolerance  mcire mniSvnelobisaTvis, magaliTad 1 gradusi da daakvirdiT 

gansxvavebas Sedegad miRebul temperaturuli wonsworobis suraTebs Soris. aseve 

saintereso iqneba programa ise SecvaloT, rom damatebiT gvaZlevdes iteraciaTa 

raodenobas, romelic aucilebelia temperaturuli wonasworobis dasamyareblad. 

 

am TavSi ganvixileT programis kontrolis struqturis 3 gansxvavebuli tipis 

operatori. if brZaneba, operatorebTan else da elseif erTad saSualebas gvaZlevs 

gavuSvaT brZanebaTa sxvadasxva jgufi, imis mixedviT, Tu rogoria logikuri 
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gamosaxuleba. for  da while brZanebaebi, romelnic brZanebTa jgufis ramdenjerme 

ganmeorebis saSualebas iZleva. kontrolis es struqtura aucilebelia mravali 

sainJinro problemis gadasawyvetad. ganvixileT optikur boWkoebTan da 

temperaturul wonasworobasTan dakavSirebuli amocanebi. 

specsimboloebi 
 

< naklebia 

<= naklebia an tolia 

> metia 

>= metia an tolia 

== tolia 

~= ar udris 

& da 

| an 

~ ar  
 

brZanebebi da funqciebi 
  

all gansazRvravs WeSmaritia Tu ara yvela mniSvneloba 

any gansazRvravs romelime mniSvneloba mainc Tu aris 

WeSmariti 
break Sewyvets programis mier gaSvebul cikls 

else if struqturis operatori 
elseif if struqturis operatori 
end gansazRvravs kontrolis struqturis dasasruls 

exist gansazRvravs mocemul samuSao sivrceSi aris Tu ara 

miTiTebuli cvladi 
find poulobs aranulovan mniSvnelobebis indeqsebs 

finite gansazRvravs sasrulia Tu ara sidide 

for awarmoebs ciklis struqturas 

if amowmebs logikur gamosaxulebas 

isempty gansazRvravs carielia Tu ara matrica 

isnan gansazRvravs ganuzRvrelobaa Tu ara mocemuli sidide  

isstr gabsazRvravs cvladi simboloa Tu ricxviTi 

gamosaxuleba 
strcmp adarebs erTmaneTs or striqons 

while ayalibebs ciklis struqturas 

 

amocanebi 

1 – 8 peroblema dakavSirebulia am TavSi ganxilul amocanebTan, 9 –23 Seexeba 

gansxvavebul sainJinro problemebs 
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optikuri boWkoebi. es amocanebi dakavSirebulia gardatexis maCvenebelTa cxrilTan, 

romelic mocemuli iyo am Tavis Sesabamis nawilSi. 

1. dabeWdeT cxrili, romelic Seicavs informacias failidan indices.dat Semdegi 
formatiT: 

 
refraction indices 

Rod Index medium Index 
 

2. daumateT 1 amocanaSi aRweril cxrils sveti, romeli Seicavs kritikul 

kuTxes gradusebSi 

3. daumateT 1 amocanaSi aRweril cxrils sveti, romeli Seicavs kritikul 

kuTxes radianebSi 

4. dabeWdeT informacia failidan indices.dat, romelic daakavSirebs iseT masalebs, 

romlebic Seqmnian sinaTlis gamtars. Semdegi formatiT 

Light Transmitting Pipes 
Rod Index medium Index Angles of Incidense 

 

5. Secvale 4 amocaniT gansazRvruli cxrili ise, rom kuTxe nacvlad 

gradusebisa, daibeWdos radianebSi 

 

Termuli wonasworoba. es problemebi ukavSirdeba am TavSi ganxilul Sesabamis 

amocanas 

6. temperaturul wonasworobasTan dakavSirebuli programa Secvale ise, rom 

metalis firfitis oTxive kides gansxvavebuli temperaturea hqondes 

7. temperaturul wonasworobasTan dakavSirebuli programa Secvale ise, rom 

dabeWdos damatebiT iteraciaTa raodenoba, romelic saWiroa Termuli 

wonasworobis dasamyareblad 

8. temperaturul wonasworobasTan dakavSirebuli programa Secvale ise, rom 

metalis firfitis mxolod erT kides hqonde nulisagan gansxvavebuli 

temperatura. wertils SeiZleba hqondes erTi, ori an sami mezobeli 

temperatura.  

 

raketis traeqtoria. qaris paramartebis gamosakvlevad Seiqmna mcire zomis raketa. 

vidre testireba daiwyeba, saWiroa Sesruldes raketis traeqtoriis modelireba. 

inJinerTa gamoTvliT raketis traeqtoria aRiwereba formuliT: 
751.442 000034.00013.013.260 tttheight   

gantoleba gvaZlevs raketis simaRles dedamiwis zedapiridan drois mocemul 

t momentSi. simaRlis pirveli mniSvneloba (60) aris raketis simaRle, anu 

manZili dedamiwis zedapiridan raketis wveromde. 

9. dawereT programa, romelic gamoiTvlis da dabeWdavs droisa da raketis 

simaRlis Sesabamisi mniSnelobebs t = 0 dan im momentamde, roca raketa 

daecema dedamowaze. aiReT drois nazrdi 2 wami. Tu raketa dedamiwaze ar 

daecema 100 wamis Semdeg, SewyviteT programa.  

10. 9 amocanaSi aRwerili programa SecvaleT ise, rom cxrilis nacvlad dabeWdos 

drois mniSvneloba, roca raketa dedamiwaze daSvebas iwyebs da roca igi 

Seexeba dedamiwas. 
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saoperacio Zafis dafasoeba. medicinaSi cocxali qsovilis gasakerad operaciis 

Semdeg gamoiyeneba specialuri boWko. maTi dafasoebisas didi sifrTxilea saWiro, 

rom mtveri da mikrobebi ar moxvdes paketSi. SefuTvis Semdeg xdeba paketis 

dabeWdva. Stampi, romelic luqavs pakets cxeldeba eleqtrogamaTbobliT. imisaTvis, 

rom daluqvis procesi damakmayofileblad CaiTvalos, Stampma unda SeinarCunos 

saWiro doneze gansazRvruli temperatura, wneva, rmliTac is pakets awveba da 

drois intervali or momdevno operacias Soris. drois periods or urTirTmomdevno 

kontaqts Soris (dwell time)- Seyovneba ewodeba. davuSvaT dasaSvebi mniSvnelobebis 

intervali damakmayofilebeli procesisaTvis aseTia: 

temperatura 150-1700C 
wneva        60-70 psi 
Seyovneba    2-2.5 wm 

11. monacemTa faili suture.dat Seicavs informacias erTi kviris ganmavlobaSi 

wundebuli  samedicino Zafis partiis Sesaxeb. yoveli striqoni failSi 

Seicavs partiis nomers, temperaturas, wnevas, Seyovnebis periods dawunebuli 

partiisaTvis. xarisxis makontrolebelma inJinerma unda gaaanalizos es 

informacia, raTa Seafasos ramdeni procentia wundebul paketebSi gamowveuli 

tempetaturis, wnevis da Seyovnebis defeqtis gamo. SesaZloa zogierTi partia 

wundebulia ori sxvadasxva niSniT, maSin igi registrirdeba yvela SemTxvevaSi 

calk-calke. dawereT programa, romelic daiTvlis da dabeWdavs sxvadasxva 

tipis wunis procentul Sedgenilobas. 

12. 11 amocanaSi aRwerili programa SecvaleT ise, rom igi agreTve beWdavdes 

partiaTa nomers wunis TiToeuli kategoriisaTvis da partiaTa saerTo 

raodenobas, romelic amoRebuli iqna. yuradReba miaqcieT, dawunebuli partia 

saerTo raodenobaSi mxolod erTxel unda figurirebdes, Tumca SesaZloa 

ramdenjerme Segvxvdes sxvadasxva kategoriiT dawunebul partiebSi. 

13. dawereT programa, romelic waikiTxavs fails suture.dat, darwmundiT, rom 

monacemebSi marTlac wundebuli partiebi moyva. Tu romelime partia 

SecdomiTaa moxvedrili failSi, programam dagvibeWdos saTanado cnoba amis 

Taobaze. 

 

tyis ganaxleba. amocana exeba problemas xetyis damuSavebaSi. tyis farTobis ra 

nawili unda darCes gauCexavi, rom moxdes tyis ganaxleba sasurvel periodSi. 

iTvleba, rom gaCexili tyis ganaxlebas garkveuli dro sWirdeba niadagisa da 

klimatis pirobebis gaTvaliswinebiT. tyis ganaxlebis gantoleba gamoxatavs am dros 

rogorc gauCexavad darCenili tyis farTobis da ganaxlebis koeficientis (siCqaris) 

funqcias. magaliTad, vTqvaT xetyis damzadebis Semdeg 100 akri tye darCa gauCexavi, 

xolo tyis ganaxlebis koeficientia 0.05, maSin pirveli wlis bolos gveqneba 

100+0.5 * 100, anu 105 akri ganaxlebuli tye, meore wlis bolos ki – 105 + 0.05 

* 105=110.25 akri iqneba ganaxlebuli tyis saerTo farTi. 

14. davuSvaT gvaqvs tye saerTo farTiT 14000 akri, sadac darCenili gauCexavi 

farTi 2500 akria da tyis ganaxlebis koeficientia 0.02. dabeWdeT cxrili, 

romelic uCvenebs ganaxlebuli tyis farTs yoveli wlis bolos 20 wlis 

ganmavlobaSi. 

15. 14 amocanaSi aRwerili programa SecvaleT ise, rom saSualeba gvqondes 

SeviyvanoT monacemi wlebis raodenobis Sesaxeb. 
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16. 14 amocanaSi aRwerili programa SecvaleT ise, rom saSualeba gvqondes 

SeviyvanoT monacemi aRdgenili tyis farTis Sesaxeb da programam gansazRvros 

ramdeni weli dasWirdeba aaseTi farTis aRdgenas. 

 

kritikuli analizi. es aris teqnika, romelic gamoiyenebaAproeqtis gegmis ganrigis 

Sesadgenad. es informacia sasargebloa proeqtis SesrulebisaTvis Tvalyuris 

sadevneblad. aseTi analizis erT-erTi meTodi SemdegSi mdgomareobs: davyoT proeqti 

Tanmimdevrul movlenebad. yoveli movlena davyoT ramdenime qvepunqtad. ise, rom 

erTi movlena unda dasruldes, vidre meore daiwyeba. movlenis SigniT ramdenime 

qvepunqti SesaZloa erTdroulad daiwyos da mimdinareobdes. dro, romelic saWiroa 

erTi movlenis dasamTavreblad damokidebulia dReebis raodenobaze, romelic 

saWiroa misi yvelaze xangrZlivi qvepunqtis Sesasruleblad. msgavsad amisa proeqtis 

dasrulebis dro tolia movlenaTa dasrulebisaTvis saaWiro drois jamisa. davuSvaT 

kritikuli analizis informacia proeqtisaTvis Cawerilia failSi: path. dat. am 

failis yoveli striqoni Seicavs movlenis nomers, qvepunqtis nomers da am 

qvepunqtis SesrulebisaTvis sWiro dReebis raodenobas. monacemebi isea dalagebuli, 

rom jer mocemulia pirveli movlenis yvela qvepunqti. amas mohyveba meore movlenis 

yvela qvepunqti da a.S. 

17. dawereT programa, romelic waikiTxavs informacias failidan da dabeWdavs 

proeqtis dasrulebis ganrigs. cxrilSi mocemuli unda iyos TiToeuli 

movlenis nomeri, yvelaze xangrZlivi qvepunqtis dasrulebisaTvis saWiro 

dRebis raodenoba, proeqtis dasrulebisaTvis saWiro dro dReebSi. 

18. wina amocanaSi aRwerili programa Secvale ise, rom programam dabeWdos 

mxolod is movlena da qvepunqti, romlis dasrulebisaTvis saWiroa 5 dReze 

meti. 

19. Secvale programa ise, rom dabeWdos movlenis nomeri da masSi Semavali 

qvepunqtebis raodenoba. 

 

monacemebi mimRebidan. davuSvaT faili saxeliT sensor.dat Seicavs informacias, 

romelic Segrovilia ramdenime sensoridan erTdroulad. yoveli striqoni Seicavs 

sxvadasxva sensoridan aRebul monacemebs. pirvel striqonSi gvaqvs monacemebi 

aRebuli t = 0.0 wm-ze, meoreSi -  1.0 wm-ze da a. S. 

20. dawereT programa, romelic kiTxulobs monacemTa fails da beWdavs sensorebis 

raodenobas da da informacias imis Sesaxeb, ramdeni wamis ganmavlobaSi 

grovdeboda monacemebi. 

21. Secvale me-20 amocanisaTvis dawerili programa ise, rom yvela monacemi, 

romelic aWarbebs 10.0 gautoldes 10.0, xolo yvela monacemi, romelic 

naklebia –10, gautoldes –10.0 

22. dawereT programa, romelic aagebs pirvel mimRebze Segrovili monacemebis 

grafiks drois mimarT. 

23. dawereT programa, romelic ipovis cxrilSi im monacemis mdebareobas 

(indeqss), romlis mniSvnelobac sasruli sidide ar aris 

24. dawereT programa, romelic gansazRvravs im monacemTa mdebareobas, romelTa 

mniSvnelobac metia 20-ze 

25. dawereT programa, romelic dabeWdavs iseT monacemTa raodenobas, romelTa 

mniSvnelobac 0-is tolia. 


