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Tavi6 - operaciebi matricebze 
 

cilis molekuluri wona (gv.8-11) 

 

amocana 1  

arsebobs 20 sxvadasxva aminomJava. cilis molekulea Seicavs asoboT aminomJavas, romlebic 

dakavSirebuli arian erTmaneTTan garkveuli rigiT. mocemul amocanaSi davuSvaT rom 

dadgenilia proteinis molekulaSi aminomJavaTa mimdevroba da unda gamovTvaloT cilis 

molekuluri wona.  

N aminomJava aRniSvna molekuluri wona 

1 Alanine ALA 89 

2 Arginine Arg 175 

3 Asparagine Asn 132 

4 Aspartic Asp 132 

5 Cysteine Cys 121 

6 Glutamik Glu 146 

7 Glutamine Gln 146 

8 Glycine Gly 75 

9 Histidine His 156 

10 Isoleucine Ile 131 

11 Leucine Leu 131 

12 Lysine Lys 147 

13 Methionine Met 149 

14 Phenylalanine Phe 165 

15 Proline Pro 116 

16 Serine Ser 105 

17 Threonine Thr 119 

18 Tryptophan Trp 203 

19 Tyrosine Tyr 181 

20 Valine Val 117 

SeqmeniT monacemTa faili protein.dat, romelic Seicavs aminomJavaTa raodenobas da tips 

cilis TiToeul molekulaSi. failis monacemTa yoveli striqoni Seesabameba erT cilas da 

Seicavs 20 mTel ricxvs, romelic Seesabameba cxrilSi aminomJavas rigiT nomers.  

 

SesaZlo variantebi (dasaSvebia sxva msgavsi variantebic): 

 

1. gamoTvaleT da dabeWdeT im cilis rigiTi nomeri da molekuluri wona romelsac 

maqsimaluri masa aqvs. 

2. gamoTvaleT da dabejdeT im cilis molekuluri wona da nomeri romelsac 

minimaluri masa aqvs. 

3. programam dabeWdos ganxiluli jgufis mixedviT cilis saSualo molekuluri wona 

4. amocanis pirobebis gamoyenebiT dagvibeWdos programam failSi Caweril monacemebSi 

calkeuli aminomJava sul ramdenjer gvxvdeba Semdegi formatiT: 

 

aminomJavas xdomilebis Sejameba 

aminomJavas nomeri xdomilebis raodenoba 

1 XXX 
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2 XXX 

. . .  

20 XXX 

5. programam dabeWdos arsebuli monacemebis safuZvelze saSualod aminomJavas ramden 

saxeobas Seicavs calkeuli cilis molekula. 

 

gamonasaxTa SeTavseba (gv.15-18) 

 

amocana 2   

davuSvaT monacemTa failebi image1.dat da image2.dat warmoadgens erTidaigive obieqtis 

or gamonasaxs eTidaigive garCeviT, romelic Seicavs erTnairi zomis ganxvavebuli 

elementebis mqone matricas zomiT (10X10). gansazRvreT ori gamonasaxis SeTavsebisaTvis ra 

saxis manipulaciebia saWiro. gamoTvaleT manZilebi yvela SesaZlo SeTavsebisTvis da Semdeg 

airCieT maT Soris umciresi saukeTeso SedegisTvis. SeamowmeT SeuTavsda Tu ara ori 

gamonasaxi (image 1 da image 2) erTmaneTs, formulis saSualebiT:  
dif = sum(sum(image 1 – image 2).^2); 

 

 

SesaZlo variantebi (dasaSvebia sxva msgavsi variantebic): 

 

1. programam dabeWdos gamoTvlili manZilebi gamonasaxis yoveli Semobrunebis Semdeg da 

aarCios saukeTeso Sedegi. 

2. Secvale amocanis programa ise, rom dabeWdos Semobrunebis kuTxe gradusebSi saaTis 

isris mimarTulebiT. 

3. Secvale amocanis programa ise, rom SeTavsebisas gamiyenos MATLAB funqciebi fliplr da 

flipud. 

4. Secvale programa ise, rom Seadaros gamonasaxebi meore gamonasaxis gadabrunebiT 

marcxnidan marjvniv (horizontalurad) da aseve saaTis isris mimarTulebiT 90, 180 da 

270 gradusiT Semobrunebuli gamonasaxis gadabrunebiT.  

5. Secvale programa ise, rom manZili gamoTvalos rogorc Sesabamis elementebs Soris 

sxvaobaTa absoluturi sidideebis jami. SeadareT erTmaneTs orive SemTxvevaSi 

(absoluturi sidideebis da kvadratebis) miRebuli Sedegebi. 

 

amocana 3 

dawereT programa, romelic gamoiTvlis TiToeuli aminomJavas molekulur wonas da 

Seqmnis monacemTa fails aaweights.dat, romelic Seicavs monacemebs failidan elements.dat 

plus aminomJavas molekuluri wona. 

aminomJavaTa molekulebi: 

aminomJava O C N S H 

Alanine 2 3 1 0 7 

Arginine 2 6 4 0 15 

Asparagine 3 4 2 0 8 

Aspartic 4 4 1 0 6 

Cysteine 2 3 1 1 7 

Glutamik 4 5 1 0 8 

Glutamine 3 5 2 0 10 

Glycine 2 2 1 0 5 
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Histidine 2 6 3 0 10 

Isoleucine 2 6 1 0 13 

Leucine 2 6 1 0 13 

Lysine 2 6 2 0 15 

Methionine 2 5 1 1 11 

Phenylalanine 2 9 1 0 11 

Proline 2 5 1 0 10 

Serine 3 3 1 0 7 

Threonine 3 4 1 0 9 

Tryptophan 2 11 2 0 11 

Tyrosine 3 9 1 0 11 

Valine 2 5 1 0 11 

 

SesaZlo variantebi (dasaSvebia sxva msgavsi variantebic): 

 

 

1. 3 amocanisaTvis dawerili programa Secvale ise, rom gamoTvalos da dabeWdos 

aminomJavavTa saSualo molekuluri wona. 

2. 3 amocanisaTvis dawerili peograma Secvale ise, rom gamoTvalos da dabeWdos im 

aminomJavas rigiTi nomeri romelsac aqvs udidesi da umciresi molekuluri wona. 

 

 

amocana 4 

SeqmeniT matrica amocanis pirobis gaTvaliswinebiT da SeinaxeT igi ASCII failSi array.dat, 

romelsac Semdeg waikoTxavs programa da gaaanalizebs. 

 

SesaZlo variantebi (dasaSvebia sxva msgavsi variantebic): 

 

1. dawereT programa, romelic waikiTxavs matricas failidan array.dat, gansazRvravs aris 

Tu ara igi zeda samkuTxa matrica da dabeWdavs Sesabamisad: “Upper Triangular” an “Not 

Upper Triangular” 

2. dawereT programa, romelic waikiTxavs matricas failidan array.dat, gansazRvravs aris 

Tu ara igi qveda samkuTxa matrica da dabeWdavs Sesabamisad: “Lower Triangular” an “Not 

Lower Triangular” 

3. dawereT programa, romelic waikiTxavs matricas failidan array.dat, gansazRvravs aris 

Tu ara igi diagonaluri matrica da dabeWdavs Sesabamisad: “Diagonal” an “Not Diagonal”. 

Tu diagonaluri matrica agreTve erTeulovanicaa, dabeWdavs “Identity”  “Diagonal” 

nacvlad. 

4. simetriuli ewodeba kvadratul matricas, romelic simetriulia mTavari diagonalis 

mimarT. aseTi matricas transponirebuli igive matricis tolia. dawereT programa, 

romelic waikiTxvs matricas failidan array.dat, gansazRvravs aris Tu ara igi 

simetriuli da dabeWdavs Sesabamisad: “Symmetric” an “Not Symmetric” 

5. toeplicis (Toeplitz) matrica ewodeba iseT matricas, romlis diagonalis elementebi 

erTmaneTis tolia, magram sxvadasxva digonalis elementebi gansxvavdeba. dawereT 

programa, romelic waikiTxvs matricas failidan array.dat, gansazRvravs aris Tu ara 

igi toeplicis (Toeplitz) da dabeWdavs Sesabamisad: “Toeplitz” an “Not Toeplitz”. 
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6. tridiagonaluri matrica ewodeba iseT matricas, romlis mxolod mTavari diagonalis, 

mTavari diagonalis zeda da qveda ori diagonalis elementebia aranulovani. dawereT 

programa, romelic waikiTxvs matricas failidan array.dat, gansazRvravs aris Tu ara 

igi tridiagonaluri da dabeWdavs Sesabamisad: “Tridiagonal” an “Not Tridiagonal”. 

7. zogierTi ricxviTi meTodi saWiroebs matricis striqonebis iseT gadalagebas, roca 

saWiroa pirvel striqonad gadavides is atriqoni, romelic Secavs pirveli svetis 

elementebs Soris absoluturi sididiT udides. Semdeg Tu ganvixilavT darCenil 

striqonebs meore striqonad gadava is striqoni, romelic Secavs me-2 svetis 

elementebs Soris absoluturi sididiT udides. procesi grZeldeba, vidre am wesiT ar 

dalagdeba matrica mTlianad. am process uwodeben (row pivoting). dawereT aseTi 

programa da daalageT Tqvens mir Seqmnili 10 striqoniani matrica. 

 

 

Tavi8 –wrfiv gantolebaTa sistema 

 

problema: eleqtruli wredis analizi (gv.10-13) 

 

amocana 5  

mocemuli sami gantoleba, aRwers Zabvas sam sxvadasxva konturSi: 
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dawereT programa MATLAB-Si, romelic saSualebas mogvcms SevitanoT monacemebi 

winaRobebisa (R1, R2, R3, R4, R5 (omi) ) da ZabvebisaTvis (V1, V2) da miviRoT denis Zalis 

Sesabamisi mniSvnelobebi.  

 

SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. Secvale 5 amocanis programa ise, rom igi moiTxovdes winaRobis mniSvnelobebs 

kiloomebSi, Sesabamisad Secvale programis danarCeni nawilic. 

2. Secvale programa ise, rom Zabvis orive wyaros erTidaigive mniSvneloba hqondes 

yovelTvis. 

3. Secvale programa ise, rom Zabvis orive wyaros mniSvneloba iyos 5 volti, Semdeg 

CaTvaleT, rom winaRobaTa mniSvnelobebi erTmaneTis tolia. gamoiTvaleT denis 

Zalis mniSvnelobebi winaRobaTaTvis: 100, 200, 300, . . . , 1000 omi. 

 

amocana 6  

mocemulia eleqtruli wredi Zabvis erTi wyaroTi da 5 winaRobiT. gvaqvs gantolebaTa 

sistema wredisaTvis, dawereT programa, romelic gamoiTvlis denis mniSvnelobebs Cvens 

mier miwodebuli winaRobebis da Zabvebis mniSvnelobaTaTvis: 
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SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. Secvale 6 amocanis programa ise, rom man dabeWdos wrfiv gantolebaTa mocemuli 

sistemis koeficientebi da mudmivebi. 

 

amocana 7 

davuSvaT gvaqvs monacemTa faili eqns.dat, romelic Seicavs wrfiv gantolebaTa sistemis 

koeficientebs. TiToeuli striqoni Seicavs koeficientebsa da mudmivs erTi 

gantolebisaTvis. monacemTa faili Seicavs N gantolebas N ucnobisaTvis. 

 

SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. dawereT programa, romelic kiTxulobs fails eqns.dat, gansazRvravs xom ar aris 

sistemaSi paraleluri hipersibrtyeebi. ( SegaxenebT, rom or paralelur 

hipersibrtyes aqvs erTnairi koeficientebi, magram gansxvavebuli mudmivebi.) dabeWdeT 

monacemebi, romlebic Seesabameba paralelur hipersibrtyeebs.  

2. dawereT programa, romelic kiTxulobs fails eqns.dat, gansazRvravs xom ar aris 

sistemaSi erTidaigive (toli) hipersibrtyeebi. ( SegaxenebT, rom or tol 

hipersibrtyes aqvs erTnairi koeficientebi da mudmivebi, an miiRebian erTmaneTisgan 

wrfivi gardaqmnis Sedegad) dabeWdeT monacemebi, romlebic Seesabameba identur 

hipersibrtyeebs.  

3. dabeWdeT mxolod gansxvavebuli da araparaleluri hipersibrtyeebis Sesabamisi 

monacemebi. 

 

gantolebaTa sistemis amoxsna matricis Sebrunebulis meTodiT (gv.8-10) 

 

amocana 8 

isargebleT matricis SebrunebuliT, rom amoxsnaT wrfiv gantolebaTa Semdegi sistema. 

CawereT sistema orive formiT: AX=B, XA=B, SeadareT orive SemTxvevaSi miRebuli 

Sedegebi. 

SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. x + y + z + t = 4  
2x – y + t = 2 

3x + y - z - t = 2 

x – 2y –3z + t = -3 
2. 2x + 3y + z + t = 1  

x – y – z + t = 1 

3x + y + z + 2t = 0 

- x +z - t = -2 
3. x - 2y + z + t = 3 

x + z = t 

2y - z = t 

x + 4y + 2z - t = 1 
4. x + 2y +w = 0  

3x + y + 4t + 2w  = 3 

2x - 3y - z + 5w  = 1 

x + 2z  + 2w = -1 
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amocana 9 

urTierTgadamkveTi hipersibrtyeebi. TiToeuli mocemuli wertilisaTvis SeqmeniT wrfiv 

gantolebaTa ori gansxvavebuli sistema, romlebic gadaikveTeba mocemul wertilSi. 

SesaZlo variantebi (dasaSvebia sxva variantebic): 

 

1. [3, -5, 7] 

2. [0, -2, 1.5, 5] 

3. [1, 2, 3, -2, -1] 

 

 

amocana 10 

amoxseniT wrfiv gantolebaTa sistema matricebis gayofis da matricebis Sebrunebulis 

meTodiT. MATLAB saSualebiT Seamowme miRebuli amonaxsni matricebis gamravlebis 

saSualebiT. aageT gantolebaTa Sesabamisi grafikebi erTidaimave naxazze, imisaTvis, rom 

uCvenoT gadakveTa.  

SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. 
3

32

21

21

xx

xx
  

2. 
936

32

21

21

xx

xx

 

3. 
12

32

21

21

xx

xx

 

4. 
00001.32

32

21

21

xx

xx

 
 

Tavi9 – interpolireba da regresia 

 

robotis mklavis manipulatori (gv.10-13).  

 

amocana 11 

programa aRwers robotis mklavis moZraobas sibrtyeze. am amocanaSi vuSvebT, rom im 

wertilebis koordinatebi, romelTa gaswvriv robotis mklavma unda imoZraos, moTavsebulia 

monacemTa failSi da iseTi rigiT aris dalagebuli, rom mklavma unda miaRwios garkveul 

mdebareobas, aiRos iq mdebare obieqti, Semdeg gadaadgildes wertilSi, sadac datovebs 

aRebul obieqts da kvlav daubrundes sawyis mdebareobas. aseve vuSvebT, rom monacemebSi 

CarTulia Sualeduri wertilebi, romelic saSualebas aZlevs mas Tavi aaridos Semxvedr 

dabrkolebas da xeli ar SeuSalos sensorebs, romlebic monacemebs agroveben. yovel 

wertils gaaCnia sami koordinati: x da y sawyisi mdebareibis mimarT da mesame, romelic 

kodirebulia Semdegnairad: 
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x y kodi kodis interpretacia 

0 0 0 sawyisi mdebareoba 

2 4 1 Sualeduri mdebareoba 

6 4 1 Sualeduri mdebareoba 

7 6 2 obieqtis aRebis mdebareoba 

12 7 1 Sualeduri mdebareoba 

15 1 3 obieqtis dabinavebis mdebareoba 

8 -1 1 Sualeduri mdebareoba 

4 -2 1 Sualeduri mdebareoba 

0 0 0 sawyisi mdebareoba 

aageT kuburi mrudi mocemul wertilebze, romelic unda gaiaros robotis mklavis 

manipulatorma Tavis gzaze, sawyisi mdebareobidan obiqtis aRebis, misi dabinavebis gavliT 

kvlav sawyis mdebareobamde. (monacemebi Cawerilia failSi points.dat) 

 

SesaZlo variantebi: 

1. dawereT programa imisaTvis, rom winaswar SeamowmoT monacemebi failSi points.dat. 

aris Tu ara dalagebuli zrdis moxedviT x koordinatis mniSvnelobebi marSrutis 

sam sxvadasxva monakveTze? 

2. davuSvaT faili points.dat miocavs samze met monakveTs, magaliTad es SeZleba iyos 

ramdenime obieqtis gadatana axal adgilze. dawereT programa, romelic daiTvlis 

individualuri marSrutebis raodenobas, romelic MmTavrdeba an obieqtis aRebiT, an 

misi dadebiT axal adgilze, an sawyis mdebareobaSi dabrunebiT. 

3. Secvale kuburi interpolaciis programa ise, rom man dabeWdos mTeli marSrutis 

interpolirebuli monacemebi da Caweros igi failSi path.dat. waSaleT monacemebi, 

romlebic meordeba.  

4. dawereT programa, romelic waikiTxavs fails path.dat, romelic Seicavs mTeli 

marSutis interpolirebul monacemebs, aagebs sawyis marSruts da dasvams wreebs im 

wertilebze, sadac robotis mklavi SeCerda. ( robotis mklavi Cerdeba rom aiRos 

obieqti, dados igi an im SemTxvevaSi Tu daubrunda sawyis mdebareobas.) 

 

amocana 12 

davuSvaT gvinda gavigoT navTobis moqmedi WaburRilis produqcia rogoraa damokidebuli 

temperaturaze. gvaqvs eqsperimentuli monacemebi, romelic gviCvenebs saSualod dRis 

ganmavlobaSi warmoebuli navTobis raodenobas barelebSi da Sesabamis saSualo 

temperaturas DdRis ganmavlobaSi. monacemebi Cawerilia ASCII failSi oil.dat. 

 

 

 
SesaZlo variantebi (dasaSvebia sxva variantebic): 
 

1. radgan monacemebi arcerTi parametris mixedviT ar aris dalagebuli, pirvel rigSi 

saWiroa maTi gadalageba. dawereT programa, romelic kiTxulobs fails oil.dat da 

qmnis or axal fails: faili oiltmp.dat unda Seicavdes monacemebs dalagebuls 

navTobis raodenobis zrdis mixedviT temperaturas Sesabamisi monacemebiT, xolo 

faili tmpoil.dat – temperaturis zrdis mixedviT dalagebul monacemebs navTobis 

raodenobis Sesabamisi mniSvnelobebiTurT. Tu gvaqvs wertilebi x koordinatis 

erTnairi mniSvnelobebiT, axal failSi unda darCes mxolod erTi minacemi, xolo 

Sesabamisi y unda iyos erTnairi x koordinatis mqone y koordinatebis saSualo 

mniSvneloba. 
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2. dawereT programa, romelic aagebs tempoil.dat failis monacemebis grafiks 

wertilebis meore da mesame rigis polinomuri aproqsimaciis safuZvelze. dabeWdeT 

miRebuli polinomis gamosaxuleba da umciresi kvadratuli cTomileba. 

3. dawereT programa, romelic aagebs oiltmp.dat failis monacemebis grafiks wertilebis 

meore da mesame rigis polinomuri aproqsimaciis safuZvelze. dabeWdeT miRebuli 

polinomis gamosaxuleba da umciresi kvadratuli cTomileba. 

4. davuSvaT temperaturis zrdis mixedviT dalagebuli monacemebi navTobis Sesabamisi 

raodenobiT gvinda SevafasoT (aRvweroT) mesame rigis polinomiT. dawereT programa, 

romelic saSualebas mogvcems SeviyvanoT temperaturis  mniSvneloba da miviRoT 

navTobis raodenobis Sesabamisi mniSvneloba. 

 

 

amocana 13 

davuSvaT gvaqvs monacemTa Semdegi mwkrivi: 

 

dro, wm temperature,  F 

0.0 72.5 

0.5 78.1 

1.0 86.4 

1.5 92.3 

2.0 110.6 

2.5 11.5 

3.0 109.3 

3.5 110.2 

4.0 110.5 

4.5 109.9 

5.0 110.2 
SesaZlo variantebi (dasaSvebia sxva variantebic): 
 

1. SeaerTeT wertilebi wrfis monakveTebiT da kuburi wiriT,aageT Sesabamisi grafiki. 

MATLAB saSualebiT gamoiTvaleT temperatura wrfivi interpolirebiT drois Semdegi 

mniSvnelobebisaTvis  da daitaneT es mniSvnelobebi grafikze: 

0.3, 1.25, 2.36, 4.48 

2. MATLAB saSualebiT gamoiTvaleT temperatura kuburi interpolirebiT drois Semdegi 

mniSvnelobebisaTvis da SeastuleT Sesabamisi naxazi: 

0.3, 1.25, 2.36, 4.48 

3. gamoiyeneT wrfivi interpolirebis meTodi MATLAB –Si da gamoiTvaleT drois 

mniSvnelobebi, romelic Seesabameba temperaturaTa Semdeg mniSvnelobebs: 

81, 96, 100, 106 

aageT Sesabamisi grafiki da daitaneT gamoTvlili wertilebi gansxvavebuli agniSvnebiT 

4. gamoiyeneT kuburi interpolirebis meTodi MATLAB –Si da gamoiTvaleT drois 

mniSvnelobebi, romelic Seesabameba temperaturaTa Semdeg mniSvnelobebs: 

81, 96, 100, 106 

 

    SeasruleT Sesabamisi naxazi. 

 

Tavi 10 –polinomuri analizi 
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meteorologiuri baloni (gv.6-8).  

 

amocana 14 

temperaturis da wnevis gazomva atmosferos sxvadasxva simaRleze meteorologiuri 

balonis saSualebiT xdeba. baloni Sevsebulia heliumiT, romlis simkvrivec balonSi 

naklebia balonis irgvliv garemos simkvriveze atmosferos dabal fenebSi. amitom igi 

mifrinavs sul  maRla da maRla, vdre ar miaRwevs wonasworobis wertils, iseT simaRles, 

sadac atmosferos simkvrive balonSi heliumis simkvrives gautoldeba. dRis ganmavlobaSi 

mze aTbobs ra heliums, misi  simkvrive ecema da baloni ufro maRal fenebSi gadaadgildeba. 

RamiT heliumi civdeba, ikumSeba da misi simkvrivec izrdeba, ris gamoc baloni atmosferos 

qveda fenebSi eSveba. garkveuli periodis ganmavlobaSi grovdeba monacemebi balonis 

simaRlis Sesaxeb. simaRlis cvlilebis modelireba SesaZlebelia polinomis saSualebiT.  

 

davuSvaT 48 saaTis ganmavlobaSi balonis simaRle drois mixedviT Semdegi formulis 

mixedviT icvleba: 

 

22041003801212.0)( 234 ttttth  

 

sadac dro saTebSia mocemuli. atmosferoSi balonis gadaadgilebis siCqare tolia misi 

warmoebulis: 

 

41007603648.0)( 223 tttt  

 

siCqare gazomilia m/wm. aageT meteorologiuri balonis simaRlis da siCqaris mrudebi 

(metri, wami da metri/wamSi – erTeulebSi), gansazRvreT balonis simaRlis udidesi 

mniSvneloba da drois saTanado mniSvneloba. 

 
 
SesaZlo variantebi (dasaSvebia sxva variantebic): 
 

1. balonis moZraobis modelze dayrdnobiT gansazRvreT dro, roca baloni dedamiwaze 

daecema  

miTiTeba: ganixile polinomis fesvebis mniSvnelobebi 

2. simaRlis monacemTa mixdviT, romelic polinomis saSualebiT gamoiTvleba, 

gansazRvreT periodi, roca baloni gadaadgildeba qvemodan zemoT. 

3.  simaRlis monacemTa mixdviT, romelic polinomis saSualebiT gamoiTvleba, gansazRvre 

periodi, roca baloni qvemoT eSveba. 

4. balonis siCqare nulis tolia, roca is wyvets aRmasvlas, an daSvebas. gamoTvaleT 

drois mniSvneloba, roca balonis siCqare nulis tolia 

 

polinomuri analizi. (gv. 8-10).  

 

amocana 15   

davuSvaT gaqvT veqtor-striqoni, romelic Seicavs polinomis koeficientebs. gamoTvaleT 

da dabeWdeT dadebiTi fesvebis raodenoba 

amocana 16   
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davuSvaT gaqvT striqoni-veqtori, romelic Seicavs polinomis koeficientebs. gamoTvaleT 

iseTi polinomis koeficientebi, romelsac eqneba igive namdvili fesvebi, magram ar eqneba 

kompleqsuri fesvebi. 

amocana 17   

davuSvaT gaqvT striqoni-veqtori, romelic Seicavs polinomis koeficientebs. gamoTvale 

iseTi ori A(x) da B(x) polinomis koeficientebi, romelTa gadamravlebiTac SesaZlebelia 

sawyisi polinomis miReba, Tanac ise, rom  A(x) namdvili fesvebi hqondes, xolo B(x) 

kompleqsuri 

amocana 18 

ipoveT k iseTi mniSvnelobebi, romelTaTvisac x-3 aris erT-erTi Tanamamravli polinomisa 

1226 23 kxxkx . 

amocana 19 

ipoveT k iseTi mniSvnelobebi, romelTaTvisac x+2 aris erT-erTi Tanamamravli polinomisa 

8423 23 xkxx . 

amocana 20 (dasaSvebia sxva variantebic): 

SeqmeniT polinomi, romlis koeficientebi mTeli ricxvebia ise, rom misi fesvebi iyos: 

(a) 2/3. –2, -1 

(b) 0,3/4,5,5  

(c) ½, 2/3, 2i,-2i 

(d) 1, 2, -3 

amocana 21 

SeqmeniT polinomi, romlis fesvi iqneba 3 da Semdegi polinomis fesvebi 572 3 xx  

amocana 22 

mocemulia f(x) polinomis koeficientebi. gansazRvre –f(x) polinomis koeficientebi. 

amocana 23 

mocemulia f(x) polinomis koeficientebi. gamsazRvreT koeficientebis niSnis cvlilebis 

raodenioba (Cveulebriv, mravalwevris wevrebi dalagebuli unda iyos cvladis xarisxis 

klebis mimarTulebiT marcxnidan marjvniv) magaliTad aseTi koeficientebis raodenoba 

polinomisaTvis  3222 23 xxx  samis tolia(+,-,+,-), xolo plinomisaTvis  22 xx  

oris (+,+,-). 

amocana 24 (dasaSvebia sxva variantebic): 

gansazRvreT Semdegi polonomis fesvebi da dabeWdeT ramdeni gansxvavebuli fesvi aqvs 

mocemul polinoms. aageT Sesabamisi mrudebi saTanado intervalSi da SeamowmeT gadakveTs 

Tu ara mrudi x RerZs im werilSi, romlis mniSvnelobac fesvis tolia. subplot brZanebiT 

oTxive polinomis mrudebi aCveneT erT grafikul fanjaraSi: 

313)( 23

1 xxxxg  

8126)( 23

2 xxxxg  

1612)( 3

3 xxxg  

1032)( 23

4 xxxxg  

 

Tavi 11 –ricxviTi integreba da diferencireba 
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amocana 25 

TiToeuli gamosaxulebisaTvis aageT funqciis, misi pirveli warmoebulis da misi 

meore warmoebulis grafiki intervalSi [-10,10]. Semdeg MATLAB brZanebebis 

saSualebiT ipoveT da dabeWdeT lokaluri minimumis, lokaluri maqsimumis da x -is 

Sesabamisi  mniSvnelobebi. 

 
SesaZlo variantebi (dasaSvebia sxva variantebic): 

 

1. 825)( 23

1 xxxxg  

2. 44)( 2

2 xxxg  

3. 22)( 2

3 xxxg  

4. 2410)(4 xxg  

5. 48283294)( 2345

5 xxxxxxg  

6. 24402643)( 2345

6 xxxxxxg  

7. 266465359)( 2345

7 xxxxxxg  

8. 443243)( 2345

8 xxxxxxg  

 

navTobis nakadis moZraobis analizi (gv. 7-11).  
 
amocana 26 

ganvixiloT milsadenSi navTobis nakadis dineba. wriul milSi siTxis dinebisas xaxuni 

milis kedlebze ganapirobebs ‘siCqaris profils’. siCqaris profils aRwers Semdegi 

gantoleba: 
n

r

r
r

/1

0

max 1  

n mTeli ricxvia 5 -sa da 10 -s Soris, romelic gansazRvravs nakadis formas. Cvens 

SemTxvevaSi n=8. milSi nakadis saSualo siCqare gamoiTvleba siCqaris profilis integrebiT 

0-dan milis radiusis r0 mniSvnelobamde, formuliT: 

 

dr
r

r
r

rr

drrr r
n

r

ave

0

0

0

/1

0

2

0

max

2

0

0 1
22)(

 

n da max  mniSvnelobebi SesaZlebelia gaizomos eqsperimentulad,  r0 milis radiusia. 

dawereT MATLAB programa, romelic siCqaris profilis integrebiT gansazRvravs milSi 

navTobis nakadis moZraobis saSualo siCqares. 

 
SesaZlo variantebi (dasaSvebia sxva variantebic): 

 

1. am problemaSi aRwerili parametrebis saSualebiT aageT siCqaris profili. 

2. SeqmeniT cxrili, romelic uCvenebs siTxis nakadis saSualo siCqares n sididis 

sxvadasxva mniSvnelobebisaTvis 5-dan 10-mde. 

3. SeqmeniT cxrili, romelic uCvenebs navTobis nakadis saSualo siCqares milis radiusis 

sxvadasxva mniSvnelobaTaTvis: 0.5, 1.0, 1.5 da 2.0. sxva parametrebi ucvlelad datoveT. 

4. SecvaleT programa ise, rom saSualeba gvqondes mivawodoT programas max  mniSvneloba. 
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traeqtoriis monacemTa analizi 

amocana 27 

davuSvaT mocemuli gvaqvs ASCII faili altitude.dat, romelic Seicavs imformacias ori 

svetis saxiT: dro - axali tipis meteorologiuri raketis simaRlis Seasabamisi 

mniSvneloba.  

 

SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. gamoTvaleT da aageT raketis siCqaris mniSvneloba drois yovel momentSi marcxena 

diferencirebis meTodiT. 

2. gamoTvaleT da aageT raketis aCqarebis mniSvneloba drois yovel momentSi marcxena 

diferencirebis meTodiT. 

3. gansazRvreT raketis safexurebis, etapebis, (stages) raodenoba raketisaTvis. 

miTiTeba: ganixile kritikuli wertilebi. 

4. aageT siCqaris grafiki erTidaigive naxazze diferencirebis marcxena, marjvena da 

centraluri warmoebulebis gamoTvlis meTodebis saSualebiT. 

5. gamoTvaleT da aageT raketis aCqarebis mniSvneloba drois yovel momentSi marcxena 

diferencirebis meTodiT. Semdeg maTi integrebis saSualebiT miiReT siCqaris 

mniSvnelobebi.  

moTiTeba: ver gamoiyenebT quad funqcias, radgan mxolod wertilis (mniSvnelobebi) koordinatebi gaqvT. 

isargebleT trapeciis an simpsonis wesiT. 

6. gamoTvaleT da aageT raketis siCqaris mniSvneloba drois yovel momentSi marcxena 

diferencirebis meTodiT. Semdeg maTi integrebis saSualebiT miiReT raketis simaRlis 

sesabamisi mniSvnelobebi.  

moTiTeba: ver gamoiyenebT quad funqcias, radgan mxolod wertilis (mniSvnelobebi) koordinatebi gaqvT. 

isargebleT trapeciis an simpsonis wesiT. 

 

funqciis analizi. 

amocana 28 

es amocana ricxviT integrebas ukavSirdeba. davuSvaT mocemuli gvaqvs funqcia: 

 
xexf 4)(  

aageT funqciis grafiki intervalSi [0,1]. gamoiyeneT ricxviTi integrebis meTodi da 

gamoTvaleT f(x) funqciis integrali  intervalSi [0, 0.5] da [0, 1]. 

 
amocana 29  
mocemulia funqcia ||)( xxf , gamoTvaleT Semdegi integrali analizurad da quad 

funqciis saSualebiT. Sedegebi SeadareT erTmaneTs: 

 
SesaZlo variantebi (dasaSvebia sxva variantebic): 

1. dxx
6.0

5.0
||  

2. dxx
1

0.0
|23|  

3. dxx
5.0

1
|2|  
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4. dxx
0

1
|3|  

5. dxx
5.0

5.0
|1|  

 

 


