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5.1 Tanafardoba signali - xmauri 

problema: temperaturuli wonasworoba 

daskvna 
 

Sesavali 

 

eqsperimentis Catarebisas Segrovil monacemTa analizi mniSvnelovani punqtia  

sainJinro eqsperimentis Sesafaseblad. analizi moicavs rogorc martiv 

gamoTvlebs agreTve monacemTa saSualo mniSvnelobis, standartuli gadaxrisa 

da dispersiis gamoTvlas. es sidideebi statistikuri sidideebia, radgan maT 

aqvT statistikuri Tvisebebi. magaliTad sin 600 zusti ricxvia. is ar 

Seicvleba, ramdenjerac ar unda gamoviTvaloT, magram manZili, romelsac manqana 

gaivlis 1 galoni sawvavis gamoyenebiT, statistikuri sididea, radgan igi 

gamokidebulia sxvadasxva parametrebze, rogoricaa temperatura,  siCqare, 

romelsac manqana aviTarebs, gzis tipi, romelzec moZraobs. SegviZlia SevafasoT 

statistikuri monacemebis maxasiaTeblebi, aseve SegviZlia kompiuteris 

saSualebiT vawarmooT ricxviTi mwkrivebi (SemTxveviTi sidideebi) gansazRvruli 

maxasiaTeblebiT. am TavSi vnaxavT, rogor gamoviyenoT monacemTa analizis 

funqciebi MATLAB_Si da rogor SevqmnaT SemTxveviT sidideTa ganawileba, 

romelsac eqneba gansazRvruli statistikuri maxasiaTeblebi. 

 

 



1.1 funqciebi monacemTa analizisaTvis 

 

MATLAB Seicavs fucqciaTa rigs monacemTa statistikuri analizisaTvis. jer 

ganvixiloT ramdenime martivi funqcia. 

 

funqciaTa Semdegi jgufi xSirad gamoiyeneba monacemTa analizisaTvis. 

 

4.1.1 maqximumi da minimumi 

monacemTa iseTi parametrebis Sesafaeblad, rogoricaa maqsimumi da minimumi, 

gvaqvs funqciebi: 

 

 
max (x) Tu x veqtoria, es funqcia gvaZlevs mis elementebs 

Soris udidesis mniSvnelobas, Tu matricaa, maSin – 

striqon – veqtors, romlis elementebic TiToeuli 

svetis elementTa Soris udidesis tolia 
max (x,y) gvaZlevs igive zomis matricas, rogoricaa x da y, 

romlis yoveli elementi x da y Sesabamis elementebs 

Soris udidesis tolia 
[y,I] = max (x) aseTi formiT brZaneba agbs y veqtors x matricis yoveli 

svetis maqsimumis  mniSvnelobebiT, xolo am elementebis 

Sesabamis indeqsebs gvaZlevs i veqtoris saxiT. Tu oro 
maqsimumi erTmaneTs daemTxva, pirveli mniSvnelobis 

indeqss gvaZlevs 
min (x) Tu x veqtoria, es funqcia gvaZlevs x umcires 

mniSvnelobas, Tu x matricaa maSin – striqon – 
veqtors, romlis elementebic TiToeuli svetis 

elementTa Soris umciresis tolia 
min (x, y) gvaZlevs igive zomis matricas, rogoricaa x da y, 

romlis yoveli elementi x da y Sesabamis elementebs 

Soris umciresis tolia 
[y, I] = min (x) aseTi formiT brZaneba agbs y veqtors x matricis yoveli 

svetis minimumis  mniSvnelobebiT, xolo am elementebis 

Sesabamis indeqsebs gvaZlevs i veqtoris saxiT. Tu oro 
minimumi erTmaneTs daemTxva, pirveli mniSvnelobis 

indeqss gvaZlevs 
  

saSualo da mediana. ricxviT sidideTa jgufis saSualo maTi ariTmetikuli 

saSualoa. saSualos aRniSnaven berZnuli simboloTi (miu)  
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mediana aris jgufis saSualedo mniSvneloba, Tu jgfis wevrebs davalagebT 

zrdis mixedviT. Tu x veqrori Seicavs eelementTa kent raodenobas N, jer 

davalagebT x elementebs zrdis mixedviT, mediana iqneba im elementis toli, 

romlis indeqsia ceil(N/2) (Tu N=5, mediana iqneba mesame elementis toli),  Tu 

N luwia, maSin mediana iqneba (srdis mixedviT dalagebis Semdeg) Sua ori 

elementis saSualo mniSvneloba. 

 

MATLAB saSualos da medianas gamoiTvlis funqciiT: 

 
 

mean (x) Tu x veqtoria, es funqcia gamoiTvlis x elementebis 

saSualo mniSvnelobas. Tu x matricaa, es funqcia 
gvaZlevs veqtors, romlis elementebia Sesabamisi 

svetebis elementTa saSualo mniSvneloba 
median (x) Tu x veqtoria, es funqcia gamoiTvlis x elementebis 

medianas. Tu x matricaa, es funqcia gvaZlevs veqtors, 

romlis elementebia Sesabamisi svetebis elementTa 

mediana 
 
 

4.1.2 jami da namravli 

 
MATLAB aqvs funqciebi, romlebic gamoiTvlis matricis elementebis jams da 

namravls da agreaTve iseTi funqciebi, romebic iZleva matricis elementebis 

kumulaciur jamsa da namravls 

 
sum (x) Tu x veqtoria, es funqcia gamoiTvlis x elementebis 

jams. Tu x matricaa, es funqcia gvaZlevs veqtors, 

romlis elementebia Sesabamisi svetebis elementTa jams 
prod (x) Tu x veqtoria, es funqcia gamoiTvlis x elementebis 

namravls. Tu x matricaa, es funqcia gvaZlevs veqtors, 

romlis elementebia Sesabamisi svetebis elementTa 

namravli 

 
cumsum (x) Tu x veqtoria, es funqcia gvaZlevs igive sigrZis 

veqtors, romlis elementebi x elementebis kumulaciur 

jams warmoadgen, Tu x matricaa, es funqcia iZleva 

igive zomis matricas, romlis elementebic kumulaciur 

jams waroadgens svetebis mimarT 
cumprod (x) Tu x veqtoria, es funqcia gvaZlevs igive sigrZis 

veqtors, romlis elementebi x elementebis kumulaciur 

namravls warmoadgen, Tu x matricaa, es funqcia iZleva 

igive zomis matricas, romlis elementebic kumulaciur 

namravls  waroadgens svetebis mimarT 

 



sort (x) Tu x veqtoria, daalagebs elementebs zrdis mixedviT. 

Tu x matricaa, es funqcia TiToeul svets daalagebs 

zrdis mixedviT 
[y, i]=sort(x) aseTi formiT es funqcia y veqtoris saxiT mogvcems x 

veqtoris mnSvnelobebs dalagebuls zrdis mixdviT 

xolo i veqtorSi mogvcems Sesabamisi indeqsebis 
mniSvnelobas. 

 
 
 
 

 

savarjiSo 

 

mocemulia matricebi: 

 
w = [ 0 3 –2 7]; 
x = [3 –1 5 7]; 
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gamoiTvaleT Semdegi sidideebi da SeamowmeT MATLAB saSualebiT 

 
1. max (w) 
2. min (y) 
3. min (w,x) 
4. [z, i ] = max (y) 
5. mean (y) 
6. median (w) 
7. cumprod (y) 
8. sum (x) 
9. sort (2*w + x) 
10. sort (y) 

 

4.1.3 dispersia da standartuli gadaxra 

 

monacemTa jgufisaTvis erT-erTi mniSvnelovani statistikuri maxasiaTebelia 

dispersia. vidre ganvixilavdeT dispersiis maTemaTikur Sinaarss, ganvixiloT aseTi 

magaliTi: gvaqvs monacemTa ori jgufs data1 da data2 (nax. 5.1) naxazi agebulia subplot 
brZanebiT, romelsac mogvianebiT gavecnobiT. Tu SevecdebiT gavataroT mrudi 

saSualo mniSvnelobebze, es mrudi orive maTganisTvis Seesabameba mniSvnelobas 3.0. 

amitom SegviZlia vivaraudoT, rom orive jgufis saSualo mniSvneloba 3.0 tolia, 

Tumca monacemebs gansxvavebuli maxasiaTeblebi gaaCniaT. data2 monacemebi ufro 

mkveTrad gadaixreba saSualo mniSvnelobidan. e. i. cvlilebis, gadaxris 



mniSvnelobebi data2 ufro didia, vidre data1 –Tvis. rac ufro didia gadaxra, ufro 
metad fluqtuireben monacemebi saSualo mniSvnelobis mimarT. 

 

maTematikurad dispersias aRniSnaven bernuli simboloTi 2(sigma), monacemTa 

mwkrivis (romelic x veqtoris elementebs warmoadgens) dispersia gamoiTvleba 

Semdegi formuliT: 
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Tu kargad daakvirdebiT gamosaxuleba sakmaod martivia. xk -  warmoadgens veqtoris k 
uri elementis gadaxras saSualodan, es mniSvneloba kvadratSia ayvanili, rom jamis 

yvela Sesakrebi dadebiTi sidide iyos, Semdeg aRebulia jami saSualodan TiToeuli 

elementis gadaxrisa. sabolood miRebuli jami gayofili N-1 – elementTa 

raodenobaze. es gantoleba gamoiTvlis dispersias. kvadratuli fesvis mniSvnelobas 

dispersiidan, uwodeben saSualo kvadratul an standartul gadaxras: 

 
2   

 

 
 

 
 

MATLAB aqvs funqcia standartuli gadaxris gamosaTvlelad. Tu dispersia 

gvainteresebs, ubralod, standartul gadaxras kvadratSi aviyvanT. 

 
std (x) Tu x veqtoria, es funqcia gamoiTvlis x mniSvnelobaTa 

standartul gadaxras. Tu x matricaa, mogvcems 



striqon veqtors, romlis elementebia Sesabamisi svetis 

elementTa standartuli gadaxraa. 

 

 

 

savarjiSo 

 

gansazRvreT Semdeg funfciaTa mniSvnelobebi, Tu mocemulia matricebi: 

 
w = [ 0 3 –2 7]; 
x = [3 –1 5 7]; 
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1. std (w) 
2. std (x)^2 
3. std (y(:2)) 
4. std (y) 
5. std (y).^2 
 
 

4.1.4 histograma 

 

MATLAB –is grafikuli SesaZleblobebi ganxiluli iqneba me-7 TavSi. aq 

ganvixilavT histogramas, romelic specialuri grafikuli saSualebaa 

statistikuri monacemebis vizualizciisaTvis. histograma gviCvenebs monacemTa 

ganawilebis suraTs.  MATLAB –Si histograma gamoiTvlis im sidideTa 

raodenobas, romelnic xvdebian 10 zolSi, rolebadac dayofilia monacemTa 

umcires da udides mniSvnelobas Soris intervali. magaloTad, Tu avagebT data1 
da data2 monacemebis histogramas, miviRebT nax, 5.2. 
 

 



 
nax. 5.2  histograma 10 svetiT 

 

SevniSnavT, rom histograma gansxvavebul informacias gvaZlevs. histograma 

gvaZlevs ara marto mniSvnelobaTa ares, aramed informacias imis Taobaze, Tu 

rogor aris es monacemebi ganawilebuli. magaliTad data1 monacemebi uCvenebs rom 
monacemebi TiTqmis Tanabradaa ganawilebuli umcires (2) da udides (4) sidides 

Soris (aseTi tipis ganawilebas Tanabari ewodeba). data2 monacemebi ar aris 

ganawilebuli Tanabrad, monacemTa umravlesoba koncentrirebulia saSualo 

mniSvnelobis maxloblad (aseTi tipis ganawilebas gausiseburi, an normaluri 

ganawileba ewodeba). 

 

MATLAB brZaneba histogramis asagebad amgvaria: 
 
hist (x) 
 

sadac x veqtoria im monacemebiT, romlis histogramac unda avagoT. es brZaneba 

pirvel rigSi daalagebs x veqtoris elementebs zrdis mixedviT, Semdeg 

intervals x-is minimalur da maqsimalur mniSvnelobebs Soris gayofs 10 tol 

nawilad da daiTvlis TiToeul seqtorSi ramdeni monacemi moxvda. 

 

Tu mocemuli gvaqvs monacemebi matricis saxiT da gvsurs avagoT misi meore 

svetis mniSvnelobaTa histograma, ase unda mivuTiToT: 

 

hist (data (: , 2)) 
 

brZaneba hist aseve saSualebas iZleva SevarCioT histogramis svetebis raodenoba. 

Tu gvsurs gavzardoT histogramis garCeva ise, rom igi Seicavdes 25 svets 

nacvlad aTisa, mivmarTavT Semdeg brZanebas: 



 

hist (x, 25) 

 
 

nax. 5.3  histograma 25 svetiT 

 

Sesabamisi histograma naCvenebia nax. 5.3. ( 5.2 da 5.3 naxazebi agebulia MATLAB 
brZanebebiT hist da subplot, romelTac mogvianebiT SeviswavliT). 

informacia, romlis mixedviTac histograma aigeba, SegviZlia veqtoris saxiTac 

CavweroT: 

 
[n, x] = hist (data1); 
[n, x] = hist (data1,25); 
 

es brZanebebi histogramas ki ar aageben, aramed Seqmnian or veqtors – n da x. n 
veqtori Seicavs daTvlebs (TiToeul svetSi moxvedrili monacemebis raodenoba) 

10 svetisaTvis, x veqtori ki - TiToeuli svetis Suawertilis mniSvnelobas. 

meore brZaneba igivea, rac pirveli, magram 25 svetisaTvis. 

es veqtorebi dagvWirdeba bar grafikebis asagebad, romelsac me-7 TavSi 

ganvixilavT.  

 

problema: sakomunikacio signali 

 

davuSvaT gvinda SevqmnaT sistema, romelic gamoicnobs warmoTqmul sityvas 

Semdegi aTi sityvidan: “nuli”, “erTi”, “ori”, “sami”. . . “cxra”, romlebic 

cifruli signalis saxiTaa warmodgenili. pirveli, rac unda gavakeToT aris 

gavaanalozoT Sesabamisi signalis mniSvnelobebi. vnaxiT, arsebobs Tu ara raime 

statistikuri Sefaseba, romelic maT gamorCevaSi dagvexmareba. monacemTa 

analizis MATLAB funqciebi martivad gamoiTvlis statistikur maxasiaTeblebs, 



Semdeg SegviZlia davbeWdoT maTi mniSvnelobebi, movZebnoT  is parametrebi, 

romlebic dasmuli amocanis gadawyvetaSi dagvexmareba. magaliTad SesaZloa erTi 

Sedegis saSualebiT 10 dan 3 monacemi gamovarCioT, Semdeg ki meore Sefasebis 

saSualebiT am sams Soris CvenTvis saWiro signali gamovarCioT.  

 

visargebloT realuri signaliT, gamovTvaloT statistikuri maxasiaTeblebi, 

romlebic SemdgomSi gamoiyeneba signalis gamocnobis srul algoriTmSi. 

TiToeuli signalis Sesabamisi monacemTa faili Seicavs 1000 sidides.  dawereT 

MATLAB programa, romelic waikiTxavs ASCII monacemTa fails “nuli.dat” da 

gamoiTvlis Semdeg informacias: saSualo, standartuli gadaxra, dispersia, 

saSualo simZlavre, saSualo amplituda da nulovani gadakveTa. 

 

zemoT ukve ganvixileT saSualo, standartuli gadaxra da dispersia. saSualo 

simZlavre aris saSualo kvadratuli sidide da ufro dawvrilebiT SemdegSi 

iqneba ganxiluli. nulovani gadakveTa gviCvenebs Tu monacemTa mwkrivSi ramdenjer 

Seicvala uaryofiTi sidide dadebiTiT da piriqiT. 

 

1. amocanis dasma 

 

gamoiTvaleT sakomunikacio signalis statistikuri maxasiaTeblebi: saSualo, 

standartuli gadaxra, dispersia, saSualo simZlavre, saSualo amplituda da 

nulovani gadakveTis wertilebis raodenoba. 

 

2. INPUT/OUTPUT aRwera 
 

nax 5.4 warmoadgens diagramas. sawyisi mniSvneloba es aris faili xmovani 

signaliT, saboloo mniSvneloba ki failis monacemTa statitikuri 

maxasiaTeblebi.  

 

 
 

nax. 5.4  INPUT/OUTPUT diagrama 
 

3. saxeldaxelo amoxsna 

 

davuSvaT faili Seicavs Semdeg monacemebs: 

 

[2.5 8.2 –1.1 –0.2 1.5] 

 

kalkulatoris saSualebiT SegviZlia gamoviTvaloT: 



 

saSualo = (2.5 + 8.2 + –1.1 + –0.2 + 1.5)/5 = 2.18 

dispersia = [(2.5 - )2 + (8.2 -)2 + (-1.1 - )2 + (-0.2 -)2 + (1.5 -)2]/4 
=13.307 

 

standartuli gadaxra = 307.13 = 3.648 

 

saSualo simZlavre = (2.52 + 8.22 + (-1.1)2 + (-0.2)2 + 1.52)/5 

saSualo amplituda = (|2.5| + |8.2| + |-1.1| + |-0.2| + |1.5|)/5 = 2.7 

nulovani gadakveTis wertilebi = 2 

 

4. MATLAB amoxsna 
 

  
 This program komputes a number of statistics 
 for an utterance stored in a data file 
  
load one.dat; 
x = one; 
fprintf ('Digit Statistics \n\n') 
fprintf ('mean: %f \n', mean (x)) 
fprintf ('standard deviation: %f \n', std(x)) 
fprintf ('variance: %f \n', std(x)^2) 
fprintf ('average power: %f \n', mean(x.^2)) 
fprintf ('average magnitude: %f \n', mean(abs(x))) 
crossings = 0; 
for j = 1:length(x)-1 
    if x(j)*x(j+1) < 0 
        crossings =crossings + 1; 
    end     
end 
fprintf ('zero crossings: %f \n', crossings) 

 

5. Semowmeba 
 

programa gavuSviT MATLAB–Si da monacemTa failisaTvis “one,dat” gamoviTvaleT 

Semdegi statistikuri mniSnmelobebi: 

 
Digit Statistics  
 
mean: 0.000494  
standard deviation: 0.218396  
variance: 0.047697  
average power: 0.047696  
average magnitude: 0.099959  
zero crossings: 424.000000 
 

 

 

 



1.2 SemTxveviTi ricxvebi 

 

SemTxveviTi ricxvebi ar moicema gantolebiT. maTi mniSvneloba SemTxvevazea 

damokidebuli. winaswar SeuZlebelia imis gansazRvra, Tu ra mniSvnelobas miiRebs 

SemTxveviTi sidide. is ricxviTi mniSvneloba, romelic SeuZlia miiRos 

SemTxveviR sidides, aris misi SesaZlo mniSvneloba. SemTxveviTi sididis 

Sesaswavlad pirvel rigSi unda vicodeT is ricxviTi mniSvnelobebi, romelTa 

miRebac mas SeuZlia. magram marto SesaZlo ricxviT mniSvnelobaTa codna ar 

aris sakmarisi SemTxveviTi sididis Sesaswavlad. saWiroa agreTve vicodeT, Tu ra 

sixSiriT Rebulobs igi ama Tu im SesaZlo mniSvnelobas. amas ki gansazRvravs 

misi ganawilebis kanoni, romelic moicema ganawilebis funqciiT. mraval 

sainJinro amocanaSi gvWirdeba SemTxveviTi sidideebis gamoyeneba. zog SemTxvevaSi 

isini modelirebisTvisaa saWiro. modeli SeaZloa ramdenjerme gamoicados da 

moxdes miRebuli Sedegis analizi, yoveli xelaxali testireba Seesabameba 

eqperimentis ganmeorebas Secvlili parametrebiT. SemTxveviTi ricxvebi gvWirdeba 

xmauris modelirebisaTvis. magaliTad radios mosmenisas xSirad gvesmis xmauri, 

romelic signals erTvis da amaxinjebs. SeiZleba Cvenc  garkveuli eqsperimentis 

modelirebisTvis signals davurToT xmauri ufro realuri suraTis Sesaqmnelad. 

 

4.2.1 funqciebi SemTxveviTi ricxvebisaTvis 

 

funqcia rand MATLAB- Si qmnis SemTxveviT ricxvebs intervalSi [0, 1], ase 

miRebul SemTxveviT sidideTa ganawileba Tanabaria. seed mniSvneloba gamoiyeneba 

inicializaciisaTvis. 

 
 

rand (n) es funqcia gvaZlevs n striqonian, n svetian matricas, 
romlis elementebic 0 da 1 Soris moTavsebuli 

SemTxveviTi ricxvebia. miRebuli SerCevis ganawileba 

Tanabaria 
rand (m,n) gvaZlevs m striqonian n svetian matricas, romlis 

elementebic 0 da 1 Soris moTavsebuli SemTxveviTi 

ricxvebia. miRebuli SerCevis ganawileba Tanabaria 
randn (n) es funqcia gvaZlevs n striqonian, n svetian matricas, 

romlis elementebic qmnian SerCevas normaluri 

ganawilebiT, romlis saSualoa 0, xolo dispersia da 

standartuli gadaxra 1 
randn (m,n) es funqcia gvaZlevs m striqonian, n svetian matricas, 

romlis elementebic qmnian SerCevas normaluri 

ganawilebiT, romlis saSualoa 0, xoli dispersia da 

standartuli gadaxra 1 
rand('seed',s) gansazRvravs seed mniSvnelobas 

rand('seed',0) daabrunebs seed mniSvnelobas sawyis mdgomareobaSi 

  

4.2.2 SemTxveviT sidideTa Tanabari  ganawileba 

 



SemTxveviTi sidideebi xasiaTdeba simkvrivis funqciiT, romelic ganawilebis 

funqciis warmoebuls warmoadgens. es funqcia hgavs histogramas, gviCvenebs 

SemTxveviT sidideTa intervals da gansazRvravs calkeuli sidideebis xdomilobis 

albaTobas. MATLAB funqcia rand gvaZlevs SemTxveviT sidideTa erTobliobas ise, 

rom TiToeulis mnoSvneloba TanabradalbaTuria intervalSi [0,1]. misi simkvrivis 

funqcia mocemuli 5.5 naxazze. simkvrivis funqcia uCvenebs SemTxveviT sidideTa zeda 

da qveda zRvars (0 da 1) x RerZze. funqciis (y RerZi) marTkuTxa forma miuTiTebs, 
rom 0 sa da 1 Soris yvela sididis xdomilobis albaToba erTnairia. simkvrivis 

funqciiT SemosazRvruli farTi erTis tolia. amitom Tu misi sigane 1-is tolia, 

simaRlec erTis toli unda iyos. 

 

 
 

nax. 5.5 Tanabari ganawilebis simkvrivis funqcia 

 

Semdegi brZanebebi qmnis Tanabrad ganawilebuli 10 sididis erTobliobas, romelTa 

mniSvnelobebi 0 da 1 Sorisaa: 

 

rand (‘seed’,0)      gansazRvravs seed sawyis mdgomareobas 
rand(10,1)          awarmoebs 10 sidides 
 

rand funqcia awarmoebs SemTxveviT sidideTa erTidaigive mimdevrobas erTidaigive 
‘seed’ SemTxvevaSi. es brZaneba mogvcems svet veqtors: 
 

0.2190 

0.0470 

0.6789 

0.6793 

0.9347 

0.3835 

0.5194 

0.8310 

0.0346 

0.0535 

xSirad saWiroa SemTxveviTi sidideebi ara mxolod [0 1] intervalSi. magaliTad 5.6 

Tanabari ganawilebis funqciaa –5-sa da5 Soris.  

 



davuSvaT gvaqvs r SemTxveviTi sidide, romelic vawarmoeT Tanabari ganawilebis 

ganeratoriT [0 1] Soris. SegviZlia vawarmooT SemTxveviTi sidide, Tanabari 

ganawilebiT, romlis mniSvnelibac iqneba sxva sazRvrebSi. pirvel rigSi r 
gavamravlebT simkvrivis funqciis siganeze. sigane gamoiTvleba zeda da qveda 

sazRvrebs Soris sxvaobiT.  miRebul Sedges davumatebT qveda sazRvris 

mniSvnelobas, rom miviRoT saWiro intervali. magaliTad, davuSvaT gvsurs miviRoT 

SemTxveviTi sidideTa erToblioba intervalSi –5, 5. pirvel rigSi vawarmoebT 

SemTxveviT sidideebs 0-sa da 1 Soris, Semdeg maT gavamravlebT 10-ze ( 5 – (-5)). 

Semdeg davumatebT –5 da miviRebT SemTxveviT sidideTa erTobliobas, romelic 

ganawilebulia Tanabrad intervalSi [–5 5]. maSasadame, Tu gvsurs [0 1] intervalSi 

Tanabrad ganawilebuli sidideebi gadaviyvanoT iseT sidideebSi, romelnic Tanabrad 

iqnebian ganawilebulni intervalSi [a b], unda visargebloT formuliT: 

 
x = (b - a ) * r + a 

 

 
nax. 5.6 simkvrivis funqcia Tanabari ganawilebisaTvis intervalSi –5 da 5 

 

Tu SemTxveviT sidideTa ori mimdevroba elementTa erTidaigive raodenobiT da 

erTnairi sazRvrebiT vawarmoeT seed sxvadasxva mniSvnelobiT, Sedegic sxvadasxva 

iqneba. zogjer sainJinro programaSi SesaZloa dagvWirdes SemTxveviT sidideTa 

zustad erTnairi mimdevrobis warmoeba sxvadasxva SemTxvevaSi, amis saSualebas 

mogvcems seed erTidaigive mniSvnelobiT sargebloba. 

 



 
nax. 5.7 SemTxveviT sidideTa mimdevroba intervalSi –5 da 5 seed sxvadasxva       

mniSvnelobiT 

 

 

savarjiSo 

 

mieciT MATLAB–s brZaneba, rom SeqmnaT SemTxveviT ricxvTa 10 wevriani mimdevroba 
Semdegi maxasiaTeblebiT: 

 

1. mimdevroba Tanabari ganawilebiT intervalSi 0 – 10.0. 

2. mimdevroba Tanabari ganawilebiT intervalSi -1 – 1. 

3. mimdevroba Tanabari ganawilebiT intervalSi -20 – 10. 

4. mimdevroba Tanabari ganawilebiT intervalSi 4.5 – 5. 

5. mimdevroba Tanabari ganawilebiT intervalSi  - -. 
 

 

SemTxveviT sidideTa mimdevrobas agreTve uwodeben SemTxveviT signals. xSirad 

gvainteresebs signalis saSualo mniSvneloba, romelic advilad gamoiTvleba mean 
funqciis saSualebiT. Teoriulad Tanabari ganawilebis saSualo mniSvneloba tolia 

ganawilebis funqciis Suawrtilisa anu; 

 

2

__ boundlowerboundupper 
  

 



aseve sainteresoa signalis dispersiis gamoTvla. es didide SeiZleba gamoviTvaloT 

rogorc kvadratuli fesvi std funqciidan. albaTobis Teoria uCvenebs, rom 

dispersia Semdegnairadac SegviZlia gamovTvaloT: 
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Tanabari ganawilebis gadaxra aseve albaTobis Teoriis gamoyenebiT sxvagvaradac 

SegviZlia gamovTvaloT: 
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radgan zeda daqveda sazRvrebs Soris sxvaoba ganawilebis funqciis siganes udris: 
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2
2 width
             (5.8)  

 

SevniSnavT, rom 5.6 gantoleba vrceldeba SemTxveviT sidideTa yvela saxis 

mimdevrobaze, maSin roca 5.8 – mxolod Tanabari ganawilebisTvisa vargisi. aseve 

mniSvnelovania gvaxsovdes, rom roca saqme gvaqvs realur monacemebTan, saSualo da 

dispersia Teoriul mniSvnelobebTan yovelTvis rodia karg TanxvdomaSi.  Tumca 

mocemul intrvalSi mimdevrobis rac ufro meti raodenobis wevrebs aviRebT, 

gamoTvlili da Teoriuli mniSvnelobebi miT ufro dauaxlovdebian erTmaneTs. amis 

sailustraciod SevqmnaT MATLAB saSualebiT SemTxveviT ricxvTa mimdevroba 

Tanabari ganawilebiT intervalSi [-5 5]. Teoriuli saSualo 0 –is tolia, xolo 

Teoriuli dispersia – 100/12 = 8.333.  cxrilSi moyvanilia mimdevrobis wevrTa 

raodenoba da MATLAB funqciebiT gamoTvlili saSualo da dispersiis Sesabamisi 

mniSvnelobebi. 

 

mimdevrobis wevrTa 

raodenoba 

saSualo gadaxra 

10 0.1286 9.1868 

100 0.3421 8.0959 

1000 0.0036 7.8525 

5000 -0.0022 8.2091 

 

rac metia mocemul intervalSi SemTxveviT sidideTa raodenoba, Teoriuli da 

gamoTvlili mniSvnelobebi miT metad uaxlovdeba erTmaneTs. 

 

Tu seed sxvadasxva mniSvnelobas aviRebT SemTxveviTi sidideTa generirebisas, anda 

Tu rand brZanebas gavimeorebT zedized seed mniSvnelobis Seucvlelad, miviRebT 

SemTxveviT sidideTa gansxvavebul mimdevrobas.  

 

savarjiSo 

 

gamoTvaleT winaswargansazRvruli maxasiaTeblebis mqone SemTxveviT ricxvTa 

mimdevrobis saSualo da gadaxra. MATLAB saSualebiT awarmoeT gansazRvruli 



maxasiaTeblebis mqone 1000 SemTxveviTi ricxvi. gamoTvaleT miRebuli ganawilebis 

Teoriuli saSualo da dispersia da SeadareT igi Sesabamis Teoriul mniSvnelobebs. 

 

1. Tanabari ganawileba intervalSi 0 da 10. 

2. Tanabari ganawileba intervalSi –1 da +1. 

3. Tanabari ganawileba intervalSi -20 da -10. 

4. Tanabari ganawileba intervalSi 4.5 da 5. 

5. Tanabari ganawileba intervalSi  da -. 
 

4.2.3 normaluri anu gausis ganawileba 

 

Tanabari ganawilebis dros yvela sididis xdomilobis albaToba erTnairia. zogjer 

gvWireba SevqmnaT iseTi ganawileba, sadac sidideTa romeliRac mniSvnelobebi ufro 

xSirad gvxvdeba sxva mniSvnelobebTan SedarebiT. magaliTad, davuSvaT SemTxveviT 

sidieTa mimdevroba warmoadgens garemos temperaturis anaTvlebs drois romelime 

intervalSi. vnaxavT, rom temperaturis mniSvnelobebi gansxvavdebian, magram ar arian 

erTnairad albaTurni. magaliTad temperatura icvleba mxolod ramdenime gradusus 

farglebSi, Tumca SesaZloa didi cvlilebebi aRiniSnos qaris amovardnis, 

moRrublulobis anda dRe – Ramis monacvleobis gamo.  

 

SemTxveviT sididdeTa aseTi mimdevrobis modelireba SesaZlebelia gausis 

SemTxveviTi cvladiT (normaluri). misi simkvrivis funqcia; 
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sadac  saSualoa, xolo 2 gadaxra. magaliTad simkvrivis funqcia gausis 

ganawilebisaTvis , sadac =0 da 2 = 1 naCvenebia nax. 5.8.   
 

aseTi ganawilebis saSualo mniSvneloba Seesabameba simkvrivis funqciis maqsimumis 

wertilis x koordinats. simkvrivis funqciis grafikis mixedviT SeamCnevT, rom 

saSualo mniSvnelobebis maxlobeli sidideebis generirebis albaToba ufro didia. 

SevniSnavT, rom Tanabar ganawilebas axasiaTebs mniSvnelobaTa zeda da qveda 

sazRvari, xolo gausis ganawilebas aseTi sazRvrebi ar gaaCnia. gausis SemTxvevoTi 

sidideebis umravlesoba saSualodan mcired gansxvavebul mniSvnelobebs iRebs, Tumca 

zogierTi maTgani SesaZloa sakmarisad daSordes saSualo mniSvnelobas. 5.9 naxazi 

warmoadgens ori gansxvavebuli normaluri ganawilebas saSualoTi 0 da gadaxriT 1. 

Sesabamisi ganawilebis simkvrivis funqciis garafiki mocemulia nax. 5.8. 

 

 



 
 

nax. 5.8 normaluri ganawilebis simkvrivis funqcia  = 0, 2 = 1. 
 

 

 
nax. 5.9 SemTxveviT sidideTa mimdevroba gausis ganawilebiT.  = 0, 2 = 1. 
 

 

nax 5.10 warmodgenilia gausis ganawilebis simkvrivis sami sxvadasxva funqcia. samive 

maTganis saSualo mniSvnelobaa 5, magram maTi standartuli gadaxra da dispersia 

sxvadasxvaa. g1 ganawilebas aqvs yvelaze mcire dispersia, g3 – yvelaze didi.  

 

 

 



 
 

nax. 5.10 gausis sami sxvadasxva ganawilebis simkvrivis funqcia 

 

statistikidan cnobilia, rom gausis ganawilebisaTvis sidideTa 68% Rebulobs 

mniSvnelobebs saSualodan  intervalSi, 95% 2 intervalSi, xolo 99% - 3 
intervalSi. 

 

MATLAB funqcia randn qmnis SemTxveviT sidideTa mimdevrobas saSualoTi 0 da 

dispersiiT 1 (gausis, anu normaluri ganawilebiT). imisaTvis rom SevqmnaT 

ganawileba gansxvavebuli parametrebiT, es sidide unda gavamravloT Sesabamis 

standartul gadaxraze da davumatoT saSualo mniSvneloba. amgvarad, Tu r 
SemTxveviTi sididea saSualoTi 0 da standartuli gadaxriT 1, Semdegi gantoleba 

awarmoebs SemTxveviT sidides x saSualoTi b da standartuli gadaxriT a: 
 

brax   
 

Semdegi brZanebebi gvaZlevs SemTxveviT sidideTa mimdevrobas gausis anu normaluri 

ganawilebiT, romlis saSualoa 5 da dispersia 2: 

 
randn (‘seed’, 0) 
s = sqrt(2)*randn(10,1) + 5 
 
miviRebT veqtors s: 
s = 
 
    6.6475 
    5.8865 
    5.1062 
    5.4972 
    4.0150 
    7.3987 
    5.0835 
    7.5414 
    5.3734 
    6.2327 
 

 



4.2.4 simkvrivis funqcia 

 

ganyofilebaSi 5.1  ganvixileT brZaneba hist, romelic gvaZlevs histogramas. es 

brZaneba SeiZleba gamoviyenoT signalis simkvrivis funqciis Sesafaseblad. Tu gvaqvs 

1000 SemTxveviTi sidide da avagebT maT histogramas, faqtiurad Cven vagebT maTi 

ganawilebis simkvrivis funqciis grafiks. magaliTad MATLAB saSualebiT SevqmeniT 

Tanabrad ganawilebuli 1000 ricxvis mimdevroba 0 da 1 Soris, CavwereT isini svet 

veqtorSi u_values. SegviZlia visargebloT hist brZanebiT imisaTvis, rom avagoT 

saTanado ganawilebis funqcia 25 svetiT: 

 

u_values = rand(1000,1); 
hist(u_values,25) 
 
miviRebT grafiks 5.11. rogorc mosalodneli iyo, sidideebi ganawilebuli arian 0 

da 1 Soris da ganawileba SedarebiT Tnabaria. axla gavimeoroT igive normaluri 

ganawilebisaTvis saSualoTi 0 da gadaxriT 1. 

 

 
 

nax. 5.11 Tanabari ganawilebis histograma 

 

g_values = randn(1000,1); 
hist(u_values,25) 
 

miviRebT grafiks 5.12. rogorc mosalodneli iyo, ganawilebis grafikis pikia 0, 

saSualo mniSvneloba da monacemTa umravlesobis mniSvnelobebi moTavsebulia 

intervalSi 2. 
 



 
 

nax. 5.12 normaluri ganawilebis histograma 

 

savarjiSo 

 

MATLAB saSualebiT awarmoeT 1000 SemTxveviTi sidide gansazRvruli 

maxasiaTeblebiT. gamoTvaleT misi saSualo da standartuli gadaxra. gamoTvlili da  

mocemuli mniSvnelobebi erTmaneTTan axlos unda iyos. aageT maTTvis histograma 25 

svetiT: 

 

1. SemTxveviT sidideTa gausis ganawileba saSualoTi 1 da standartuli 

gadaxriT 0.5 

2. SemTxveviT sidideTa gausis ganawileba saSualoTi –5.5 da standartuli 

gadaxriT 0.25 

3. SemTxveviT sidideTa gausis ganawileba saSualoTi –5.5 da standartuli 

gadaxriT 1.25 

4. SemTxveviT sidideTa gausis ganawileba saSualoTi  da standartuli 

gadaxriT  /8. 
 

problema: TviTmfrinavis frenis modelireba 

 

kompiuteruli modelireba gulisxmobs programulad Seiqmnas situacia, romelic 

realuri procesebis imitacias warmoadgens. modelirebis nimuSia magaliTad 

kompiuteruli TamaSebi. kompiuteruli TamaSis dros Tqveni moqmedebis mixedviT 

programa irCevs Sesabamis pasuxs. zogierTi animaciuri TamaSi iyenebs kompiuterul 

grafikas imisaTvis, rom  upasuxos moTamaSis reaqcis, klaviaturiT Tu mauziT 

manipulirebas. modelirebis ufro srulyofil programebSi, rogoricaa frenis 

simulatori, kompiuteri ara marto pasuxobs saTanadod momxmaeblis mier miwodebul 

brZanebebs, aramed situaciis Sesabamisad awarmoebs iseT sidideebs, rogoricaa 

temperatura, qaris siCqare da TviTmfrinavis mdebareoba. simulatori, amasTanave, 

axdens moulodneli movlenebis modelirebas, romelTac SesaZloa adgili hqondes 

TviTmfrinavis frenisas. imisaTvis, rom programis mier asaxuli situacia, rac 

SeZleba axlos iyos realurTan, generirebuli monacemebi SemTxveviT xasiaTs unda 

atarebdes. monte karlos meTodi iyenebs SemTxveviT ricxvebs movlenebis 

modelirebisaTvis. 



 

dawereT programa romelic awarmoebs SemTxvevviT sidideTa mimdevrobas, imisaTvis, 

rom moxdes qaris siCqaris modelireba, romlis xangrZlivoba iqneba 1 saTi, 

monacemebi ganaxldeba yovel 10 wuTSi (miviRebT  361 movacems). reluri 

eqperimentis monacemTa analizis safuZvelze dadgenilia, rom  qaris siCqaris 

modelirebisaTvis SegviZlia gamoviyenoT normaluri SemTxveviTi sidide (gausis  

ganawileba. CavTvaloT, rom saSualo da gadaxra mocemuli regionisaTvis weliwadis 

gansazRvrul dros garkveuli, dadgenili, cnobili sidideebia da programaSi 

viyenebT rogoc miwodebul, INPUT  parametrebs. amasTan, Sefasebulia, rom arsebobs 

1% Sansi, albaToba imisa, rom TviTmfrinavi moxvdes mcired qariSxalSi, ise, rom 

qaris siCqare gaizardos 10 mili/wm –iT, xolo 0.01% albaToba imisa, rom moxvdes 

Zlier grigalSi, romelic siCqares 50 mili/wm-iT gazrdis. aageT qaris siCqaris 

grafiki drois mimarT da SeinaxeT monacemebi ASCII formatiT failSi saxeliT 
windspd.dat. 
 

1. amocanis dasma 

 

SevqmnaT erTsaaTiani qaris modeli statisatikuri parametrebis gaTvaliswinebiT. 

 

2. INPUT/OUTPUT aRwera 
 

rogorc Cans 5.13 naxazidan, programis sawyisi (INPUT) mniSvnelobaa amindis 

statistikuri monacemebi TviTmfrinavis frenis gzaze: qaris siCqaris saSualo 

mniSvneloba da standartuli gadaxra Cveulebriv pirobebSi. Sedegad ki vRebulobT 

monacemTa fails da grafiks, romelic asaxavs qaris siCqaris cvlilebas. 

 

 
 

nax. 5.13 I/O diagrama 
 

3. saxeldaxelo amoxsna 

 

programa iyenebs SemTxveviT sidideTa sxvadasxva mimdevrobas garkveuli saSualoTi 

da dispersiiT. mcire qariSxlisa da grigalis xdomilebis albaToba mocemulia 

procentebSi da warmoadgebs SemTxveviT sidideebs (ganawileba Tanabaria). grigalis 

modelirebisaTvis vawarmoebT SeTxveviT sidides 0 da 1 Soris brZanebiT rand da 
vuSvebT, rom mcire qariSxals adgili eqneba, Tu miRebuli sidide moTavsdeba 

sazRvrebSi [0.0, 0.01], xolo grigals im SemTxvevaSi eqneba adgili, Tu miRebuli 

sidide moTavsdeba sazRvrebSi [0.01 0.0101].  

 



4. MATLAB amoxsna 
 

%        this program generates one hour of simulated wind 
%        such that it uses uniform random nambers to generate 
%        the initial wind and compares it to the wind 
generating  
%        with using Gaussian nambers 
% 
 
mn_speed=input('Enter mean of wind speed  '); 
var_speed=input('Enter variance of wind speed  '); 
std_speed=sqrt(var_speed); 
seed=input('Enter seed for random numbers  '); 
% 
%       generate simulated wind speed without storms  
% 
rand('seed',seed) 
speed=std_speed*randn(1,361)+mn_speed; 
 
%Add simulated storms and microbursts 
 
t=[0:1:360]*(1/360); 
k=1; 
while k<=361 
    random_x=rand(1); 
    if random_x<=0.01 
        end_storm=min(361,k+17); 
        speed(k:end_storm)=speed(k:end_storm)+10; 
        k=k+18; 
    elseif 0.01<random_x&random_x<=0.0101 
        end_micro=min(361,k+5); 
        speed(k:end_micro)=speed20(k:end_micro)+50; 
        k=k+6; 
    else 
        k=k+1; 
    end 
end 
% 
%                 Plot the data  
% 
 
    plot(t,speed),... 
    title('Simulated Wind Speed Using Gaussian Random 
Nambers'),... 
    xlabel('t,houres'),... 
    ylabel('wind,mi/hr'),... 
    grid 
 
data(:,1) = t'; 
data(:,2) = speed'; 
save windspd.dat data  /ascii 

 

5. Semowmeba 



 

Tu programas gaSvebis Semdeg mivawodebT mniSvnelobebs: 

E 
Enter mean of wind speed  20 
Enter variance of wind speed  5 
Enter seed for random numbers  0 
 

miviRebT suraTs nax. 5.14 

 
nax. 5.15 modelireba sami qariSxliT 

 

qaris ufro realuri suraTi rom miviRoT, Semdegi cvlilebebi SegviZlia SevitanoT 

programaSi: grigalis ganmavlobaSi siCqaris nazrdi SeiZleba iyos SemTxveviTi 

sidide Tanabari ganawilebiT saSualoTi 10 da dispersiis didi mniSvnelobiT. 

SegviZlia agreTve davumatoT brZaneba, romelic gansazRvravs siCqaris momatebas da 

klebas ara mkveTrad, aramed TandaTanibiT. SegviZlia grigalis xangrZlivoba aviRoT 

Tanabari ganawilebiT SemTxveviTi sidide 1 wuTidan 10 wuTamde. 

 

Tu programas gavuSvebT ramdenimejer, seed sxvadasxva mniSvnelobiT, grafikze 

grigalis SemTxvevasac miviRebT. (nax. 5.15). 

 



 
nax. 5.15 qaris siCqaris modelireba (grigalis SemTxveva) 

 

1.3 Tanafardoba signali/xmauri 

 

sacdeli sainJinro amocanebis modelirebisas xSirad saWiroa iseTi signalis 

modelireba, romelsac axlavs SemTxveviTi xmauri.  (nax. 5.16). xmauri SemTxveviT 

sidideTa erTobliobaa da misi wili miRebul sagnalSi ganisazRvreba TanafardobiT 

signali/xmauri – SNR. igi signalis simZlavris erTeulebSi gamoisaxeba. jer 

ganvixiloT ras warmoadgens signalis simZlavre da Semdeg davubrundeT SNR.  
 

4.3.1 signalis simZlavre 

 

simZlavre – es aris signalis amplitudis zoma. rac metia signalis amolituda, miT 

metia misi simZlavre. ramdenadac amplituda SeiZleba iyos dadebiTic da 

uaryofiTic, simZlavre ganisazRvreba amplitudis kvadratiT, ise rom simZlavris 

mniSvneloba yovelTvis dadebiTi sididea. x veqtoriT warmodgenili signalis 

simZlavre SeiZleba SevafasoT signalis mniSvnelobaTa kvadratebis saSualo 

mniSvnelobiT: 

 

N

x
power

N

k
 1

2

 

 

MATLAB –Si es sididie gamoiTvleba sum funqciis sasualebiT: 

 



power = sum(x^2)/N; 
 
SesaZlebelia agreTve vaCvenoT, rom signalis simZlavre tolia dispersiisa da 

saSualo mniSvnelobis kvadratis jamisa: 

 
22  power  

 

MATLAB saSualebiT es SeiZleba Semdegi brZanebebiT gamoiTvalos: 

 
power = std(x)^2 + mean(x)^2; 
 

Tu signali sinusoidaa, advilad SeiZleba vaCvenoT, rom misi simZlavre tolia 

misive amplitudis kvadratis naxevris. magaliTad sinusoidis 4sin2t simZlavre 

tolia 16/2, anu 8. 

 

savarjiSo 

 

mocemuli parametrebis saSualebiT awarmoeT 100 SemTxveviTi sidide. gamoTvaleT 

simZlavre ori sxvadasxva gziT (mniSvnelobaTa kvadratebis sSualo da saSualosa da 

dispersiis mniSvnelobaTa mixedviT) da SeadareT erTmaneTs.  

 

1. Tanabarad ganawilebuli SemTxveviTi sidideebi intervalSi 0 da 10. 

2. Tanabarad ganawilebuli SemTxveviTi sidideebi intervalSi -2 da 4. 

3. Tanabarad ganawilebuli SemTxveviTi sidideebi saSualoTi 0 da gadaxriT 1.0 

4. Tanabarad ganawilebuli SemTxveviTi sidideebi saSualoTi –0.5 da dispersiiT 

4.0 

5. SemTxvevoTi sidideebi normaluri ganawilebiT saSualoTi 0 da dispersiiT 

2.0 

6. SemTxvevoTi sidideebi normaluri ganawilebiT saSualoTi 0 da dispersiiT 

0.5 

7. SemTxvevoTi sidideebi normaluri ganawilebiT saSualoTi –2.5 da dispersiiT 

0.5 

 

 

4.3.2 SNR gamoTvla 

 

Tanafardoba signali – xmauri aris signalis simZlavris Tanafardoba xmauris 

simZlavresTan. magaliTad, SNR = 1, niSnavs, rom signals simZlavresa da xmauris 

simZlavris Tanafardoba = 1:1. Tu mocemuli gvaqvs sinusoida amplitudiT 3 da 

Tanabri xmauriT –1 da 1 Soris, SegviZlia gamovTvaloT SNR Sesabamis simZlavreTa 

gamoTvlebze dayrdnobiT: 

 

5.13
3/1

2/9
SNR  

 



Tu mocemuli gvaqvs ZiriTadi sinusoiduri signali amplitudiT A da Tanabri 

xmauri intervalSi [a b], MATLAB saSualebiT SNR ase gamoiTvleba 

 
SNR = ((A^2)/2)/((b-a)^2/12 
 

sailustraciod davuSvaT gvsurs SevqmnaT 201 elementiani veqtori signali, 

romelic Seicavs 1 hercian sinusoidas xmauriT, romlis saSualoa 0 ise, rom SNR = 
46. sinusoidas unda hqondes amplituda 1.5 da  fazuri kuTxe 0.0, aTvlili unda 

iyos 100 herciT (es niSnavs, aTvla warmoebs yovel 1/100 wamSi): 

 

SNR = signalis simZlavre/xmauris simZlavre= 

((1.52)/2)/xmauris simZlavre = 

46 

 

aqedan miviRebT: 

xmauris simZlavre = (1.52)/2/46 = 0.024 

 

radganac xmauris saSualo = 0, xmauris simZlavre tolia misi dispersiisa. e.i 

xmauris gadaxra toli yofila 0.024, radgan xmauri Tanabaria da misi saSualo 0 –

is tolia, misi mniSvnelobebi unda mdebareobdes [a –a] Soris. rogorc viciT, 

dispersia tolia (2a)2/12, gveqneba: 
  

0.024 = (2a)2/12 
 

anu a=0.27. 
 
axla SegviZlia gamoTvlili aRniSnuli parametrebiT SevqmnaT xmauris mniSvnelobebi 

da davumatoT sinusoidur signals: 

 
% 
%       Generate and plot sine plus noise. 
% 
rand('seed',0); 
t=(0:0.01:2); 
s=1.5*sin(2*pi*t) + (0.54*rand(1,201) -0.27); 
plot(t,s),... 
    title('Sinusoid with noise'),... 
    xlabel('t, seconds'),... 
    ylabel('[s(k)]'),... 
    grid 

 



 
 

nax. 5.16 sinusoiduri signali xmauriT. 

 

sinusoiduri signali Tanabari xmauriT naCvenebia grafikze 5.16. SevniSnavT, rom 

grafiki moicavs sinusoidis or peroods 2 wamis ganmavlobaSi, rac Seesabameba 1 

hercian sinusoidas, ese igi periodi = 1 wams. 

 

4.3.3 arsebul signlze xmauris damateba 

 

davuSvaT gvaqvs signali, romelic aTvlilia da Senaxulia monacemTa failis saxiT. 

Tu gvsurs davumatoT aseT signals xmauri, romelic mogvcems SNR gansazRvrul 

mniSvnelobas, jer unda SevafasoT signalis simZlavre, imisaTvis, rom ganvsazRvroT 

xmauris signalis Sesabamisi simZlavre. signalis simZlavris Sesafaseblad 

gamovTvaloT signalis mniSvnelobaTa kvadratebis saSualo, romelic MATLAB 
saSualebiT advilad gamoiTvleba. amis Semdeg SegviZlia ganvsazRvroT xmauris 

signalis simZlavre. viciT, rom simZlavre saSualosa da dispersiis funqcia amitom 

erT-erTi maTgani mainc unda vicodeT, rom meore ganvsazRvroT. sasurvelia, rom 

xmauris saSualo mniSvneloba 0 –is toli iyos, am daSvebas xSirad mimarTaven, Tu 

sxva informacia ar arsebobs. ukve SegviZlia gamovTvaloT dispersia,  miviRoT 

veqtori, romelic xmauris mniSvnelobebs Seicavs da davumatoT igi ZiriTad 

signals.  

 

savarjiSo 

 



aageT signali, romelic Sedgeba 5 herciani sinusoidis 100 wertiisagan xmauriT, 

romlis saSualoa 0 da xasiaTdeba parametrebiT: 

 

5.1 Tanabari xmauri, SNR =5 
5.1 Tanabari xmauri, SNR =1 
5.1 Tanabari xmauri, SNR =0.2 
5.1 xmauri gausis ganawilebiT, SNR =5 
5.1 xmauri gausis ganawilebiT, SNR =1 
5.1 xmauri gausis ganawilebiT, SNR =0.2 

 

 

am TavSi warmogidgineT monacemTa statistikuri analizisaTvis saWiro mTeli 

rigi funqciebisa. ganvixileT agreTve magaliTi Tu rogor SevqmnaT zogierTi 

sainJinro problemis modelirebisaTvis saWiro monacemebi da mivceT maT 

statistikuri Sefaseba. magaliTebSi ganxiluli iyo sakomunikacio signalis 

analizi, modelireba monte-karlos meTodiT da sinali – xmauri Tanafardobis 

Sefaseba. 

 

brZanebebi da funqciebi 

 
cumprod gansazRvravs kumulaciur namravls 

cumsum gansazRvravs kumulaciur jams 

hist agebs histogramas 

max gansazRvravs udides mniSvnelobas 

mean gansazRvravs saualo mniSvnelobas 

median gansazRvravs medianas mniSvnelobas 

min gansazRvravs umcires mniSvnelobas 

prod gansazRvravs sidideTa namravls 

rand gansazRvravs SemTxveviT ricxvebs 

sort daalagebs sidideebs 

std gamoiTvlis standartul gadaxras 

sum gansazRvravs sidideTa jams 

 

amocanebi 

 

amocanebi 1-7 dakavSirebulia sainJinro problemebTan, romlebic am TavSia 

ganxiluli, xolo danarCeni amocanebi sxva sakiTxebs axeba. 

 

sakomunikacio signali. es sakiTxebi dakavSirebulia am TavSi ganxilul amocanasTan 

sakomunikacio signalis Sesaxeb. 

 

1. mikrofonis saSualebiT CawereT Tqvens mier warmoTqmuli sityvebi – nuli, 

erTi, ori, sami, . . . cxra calke failebis saxiT. gauSviT programa, romelic 

dawereT am TavSi ganxiluli amocanisaTvis sakomunikacio sagnalis Sesaxeb 

TiToeuli failis monacemebisaTvis da dabeWdeT Sesabamisi cxrilebi. 



2. gauSviT igive programa sxvadasxva adamianis mier warmoqTmuli erTidaigive 

sityvis Sesabamisi failebisaTvis da dabeWdeT cxrili Sesabamis statitikur 

monacemTa Sesadareblad. 

 

TviTmfrinavis frenis modelireba. qaris siCqare. es problemebic aseve amTavSi 

ganxilul problemas ukavSirdeba qaris modelirebasTan dakavSirebiT. 

 

3. am TavSi qaris modelirebasTan dakavSirebiT dawerili programa ise SecvaleT, 

rom man qaris siCqaris sawyisi mniSvnelobebisaTvis gamoiyenos Tanbrad 

ganawilebuli SemTxveviTi sidideebi. SeadareT Sedegebi SemTxveviT sidideTa 

ori sxvadasxva tipis ganawilebis SemTxvevaSi. 

4. igive programa SecvaleT ise, rom grigalis dros siCqaris mateba iyos 

Tanabari SemTxveviTi sidide saSualoTi 10 mili/saaTSi da standartuli 

gadaxriT 1.5 mili/saaTSi. 

5. igive programa SecvaleT ise, rom grigalis droc siCqaris mateba iyos 

Tanabari SemTxveviTi sidide, romlis saSualoa 10 mili/saaTSi da gadaxra 

orjer agematebodes gadaxras, romelic axasiaTebs qaris siCqares grigalis     

greSe. 

6. igive programa SecvaleT ise, rom saWiro iyos programisaTvis grigalis da 

qariSxlis xdomilebaTa albaTobis miTiTeba. 

7. igive programa SecvaleT ise, rom grigalis xangrZlivoba iyos SemTxveviTi 

sidide intervalSi 1 – 10 wuTi. 

 

komponentTa saimedooba. komponentTa saimedoobis analizis gantolebebi 

gamomdinareobs albaTobis da statistikis Teoriidan.  saimedooba aseve SegviZlia 

ganvsazRvroT kompiuteruli modelirebis safuZvelze, Tu TiToeuli elementis 

saimedooba cnobili sididea. ganvixiloT diagrama nax. 5.17. mimdevrobiTi 

SeerTebis am sqemaSi SeerTebulia 3 komponenti. imisaTvis, rom informacia a 
wertilidan b –Si mivides, samive komponenti unda muSaobdes. paraleluri 

SeerTebis SemTxvevaSi samidan erTi mainc unda muSaobdes igive informaciis 

gadasacemad. Tu viciT komponentis saimedooba (romelic proporciulia im 

droisa, roca igi sworad muSaobs), SegviZlia davweroT gantoleba, romelic 

gamoiTvlis mTeli sistemis saimedoobas. sistemis saimedooba SegviZlia SevafasoT 

kompiuteruli modelirebis safuZvelze. magaliTad Tu mimdevrobiT CarTuli 

sistemis elementTa saimedooba 0.8 tolia (rac niSnavs, rom komponenti drois 

80% sworad muSaobs), SegviZlia vawarmooT 3 SemTxveviTi sidide 0 - 1 

intervalSi. Tu samive maTgani naklebia an tolia 0.8, maSin sistema imuSavebs. Tu 

romelime maTgani metia 0.8, maSin komponenti ar imuSavebs (for one simulation). Tu 
aseT simulacias 100 da 1000 jer gavimeorebT, SevZlebT gamovTvaloT wili im 

droisa, roca sistema muSaobs. imisaTvis, rom SevafasoT paraleluri sisitemis  

 



 
 

nax. 5.17 

 

muSaobis saimedooba, imgvaradve viqceviT. Tu am sami ricxvidan erTi mainc 

naklebia an tolia 0.8, sistema imuSavebs. Tu samive SemTxveviTi sidide aWarbebs 

0.8, maSin sistema ar imuSavebs. 

 

8. dawereT programa momdevrobiT SeerTebuli sistemis modelirebisaTvis (nax. 

5.17), CaTvaleT, rom komponentebis saimedoobaa (reliability) 0.8. gamoiTvaleT 

saimedooba 500 simulaciisaTvis, 1000 simulaciisTvis 

9. dawereT programa paralelurad SeerTebuli sistemis modelirebisaTvis (nax. 

5.17), CaTvaleT, rom komponentebis saimedoobaa (reliability) 0.8. gamoiTvaleT 

saimedooba 500 simulaciisaTvis, 1000 simulaciisTvis. romeli sistema ufro 

saimedoa? 

10. dawereT programa nax. 5.18 mocemuli sistemis modelirebisaTvis, Tu erTi 

komponentis saimedoobaa 0.8, xolo meoris – 0.92. dabeWdeT saimedooba 5000 

simulaciis SemTxvevaSi. 

11. dawereT programa nax. 5.19 mocemuli sistemis modelirebisaTvis, Tu erTi 

komponentis saimedoobaa 0.8, xolo meoris – 0.92. dabeWdeT saimedooba 5000 

simulaciis SemTxvevaSi. SeadareT paraleluri mimdevrobiT CarTuli sistemis 

saimedooba. 

12. dawereT programa nax. 5.20 mocemuli sistemis modelirebisaTvis, Tu erTi 

komponentis saimedoobaa 0.8, meoris – 0.85, xolo mesamis – 0.95. dabeWdeT 

saimedooba 5000 simulaciis SemTxvevaSi. 



 
 

nax. 5.18 

 

 
 

nax. 5.19 

 

 
 

nax. 5.20 

 



 
 

nax. 5.21 

 

 
 

nax. 5.22 

 

 

13. dawereT programa nax. 5.21 mocemuli sistemis modelirebisaTvis, Tu 1da 2 

komponentis saimedoobaa 0.8, mesamis – 0.95. dabeWdeT saimedooba 5000 

simulaciis SemTxvevaSi. 

14. dawereT programa nax. 5.22 mocemuli sistemis modelirebisaTvis, 

komponentebis saimedoobaa 0.95. dabeWdeT saimedooba 5000 simulaciis 

SemTxvevaSi. 

 

eleqtrosadguris mier gamomuSavebuli energia. 8 kviris ganmavlobaSi grovdeboda 

monacemebi eleqtrosadguris mier gamomuSavebuli energies Sesaxeb. monacemebi 



Caiwera failSi plant.dat.  TiToeuli striqoni Seicavs monacemebs 1 kvirisaTvis. 

1, 2, 3 , . . . , 7 dRes gamomuSavebul energias megavatebSi. 

 

15. dawereT programa, romelic waikiTxavs monacemebs failidan plant.dat, da 

mogvcems im dReebis raodenobas, roca eleqtrosadgurma gamoimuSava 

saSualoze meti energia. unda miviRoT kviris nomeri da dRis nomeri 

TiToeuli aseTi dRisaTvis. amasTan erTad dagvibeWdos am rva kviris 

ganmavlobaSi saSualod erT dReSi gamomuSavebuli eleqtroenergia megavatebSi 

16. dawereT programa, romelic waikiTxavs monacemebs failidan plant. dat, da 

dabeWdavs im kviris da dRis nomers, roca yvelaze meti da yvelaze mcire 

eleqtroenergia iqna gamomuSavebuli. 

17. dawereT programa, romelic waikiTxavs monacemebs failidan plant. dat, da 

dabeWdavs erT dReSi gamomuSavebul saSualo energies, yoveli kvirisaTvis 

calk-calke. 


