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      leqcia 1 

adamianis saqmianoba sxvadasxva dargSi yovelTvis Txoulobs codnis 

gamoyenebas.   am codnas adamiani iyenebs sxvadasxva amocanaTa gadasawyvetad. 

Tu Cven gvinda aseTi saxis  saqmianoba davavalod kompiuters  maSin es codna 

raRac formiT unda gadavceT kompiuters.   arsebobs ori saxis codna:  

1) formaluri codna, romelic warmoadgens faqtebs, cesebs, movlenebs,kanonebs, 

rac aRiarebulia konkretul dargSi da fiqsirebulia wignebSi, statiebSi,  

cnobarebSi da a.S.  

2)     empiriuli wesebi, evristikebi, intuiciuri mosazrebebi da faqtebi,     

miRebuli gamocdilebiT da romlebic aZleven adamians gadawyvetilebis 

miRebis saSualebas. 

orive saxis codna inaxeba codnis bazaSi, magram ZiriTadaT codnis bazaSi 

inaxeba meore saxis codna anu evristikuli codna. aseTi codnis gamoyenebis 

aucilebloba Cndeba maSin,  roca SeuZlebelia zustad daisvas amocana, 

SeuZlebelia misi amoxsnis wesebis formulireba, ar xerxdeba an 

SeuZlebelia amocanis amoxsna formaluri meTodebis meSveobiT. aseTi 

codnis bazis gamoyenebiT, rogorc wesi,  ixsneba araformalizeburi 

amocanebi.       ZiriTadi problema codnis bazasTan muSaobisas aris 

relevanturi codnis Zieba. e.i.unda iyos meqanizmi,romlis meSveobiT, obieqTis 

aRweris safuZvelze, moiZebnos codnis bazaSi blokebi, romlebic 

akmayofileben am aRweras. cxadia, rom codnis mowesrigeba da struqturireba 

mniSvnelovnad Seamcirebs Ziebis dros.  

              araformalizebuli amocanebis Tvisebebi. 

araformalizebuli amocanebi aris amocanebi, romlebsac aqvs Semdegi 

Tvisebebi (erTi an ramodenime) 

1. amocanebi ar moicema ricxobriv formaSi. 
2. mizani ar gamoixateba zustad gansazRvrul miznobriv funqciis 

terminebSi. 
3. ar arsebobs amocanaTa algoriTmuli amoxsna. 
4. algoriTmuli amoxsna arsebobs, magram misi gamoyeneba SeuZlebelia 

resursebis SezRudvis gamo. 
5.  

           araformalizebuli amocanebis Taviseburebani 

   araformalizebul amocanebs gaaCnia Semdegi Taviseburebani: 

1. aRmosavali monacemebi aris aracalsaxa, arazusti, sawinaaRmdego, 
arasruli. 

2. gadasawyveti amocanis Sesaxeb codna aris aracalsaxa, arasruli, 
winaaRmdegobrivi. 

3. amoxsnis sivrce aris didi zomis da amitom gadarCeva Zalian Znelia. 
4. monacemebi da codna dinamiurad icvleba. 

 
aseTi amocanebi, rogorc wesi, ixsnebian adamianis mier misi codnis, 

gamocdilebis da  intuiciis safuZvelze. adamiani ayalibebs amocanis 
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amoxsnis models obieqtis Sinaarsiani aRweris safuZvelze. es aRwera, 

rogorc wesi, moicema bunebriv enaze semantikuri informaciis mizidviT. 

aseTi amocanebis amoxsna Txoulobs axali midgomebis da meTodebis 

mizidvas.   erTerTi aseTi midgoma dakavSirebulia codnaze dafuZnebul 

sistemebis gamoyenebasTan.    

ganvixiloT ras warmoadgens adamianis codna samyaros Sesaxeb, rogor aris 

es codna organizebuli da rogor unda iyos warmodgenili codna 

kompiuterSi.   

    codna asaxavs realur kavSirebs da damokidebulebebs, romlebic arseboben 

saganTa Soris da agreTve movlenebs Soris. e.i. imisTvis, rom warmodgenil 

iqnas codna kompiuterSi, unda iyos warmodgenili cnebebi obieqtTa Sesaxeb, 

obieqtebs Soris damokidebulebebi da agreTve procesebi, romlebic 

gansazRvraven obieqtTa transformacias da qcevas. 

          produqciuli sistemebi codnis warmosadgenad. 

codnis didi raodenoba SeiZleba warmodgenil iqnas codnis patara nawilebis 

e.w. produqciebis meSveobiT. produqcia aris wesi, romelic Seicavs nawils, 

romelic dakavSirebulia situaciis gamocnobasTan da nawils, romelic 

dakavSirebulia moqmedebasTan. e.i. produqcia aris wyvili, romlis marcxena 

mxare Seicavs niSanTa sias, romelic unda aRmovaCinoT da marjvena mxare sias 

imisa ra unda gakeTdes. xSirad produqciis marjvena mxareSi moqmedebis 

magivrad aris daskvna. kompiuterSi codnis warmosadgenad xSirad gamoiyeneba 

produqciuli sistemebi. 

produqcia aris wesi, romelic aris warmodgenili saxiT Tu – maSin.   

magaliTad:   

1. Tu avadmyofs aRmouCnda maRali wneva, maSin unda miiRos wnevis dawevis 
wamali. 

2. Tu pikis saaTebSi midixar manqaniT, maSin didi albaTobiT moxvdebi 
sacobSi. 

3. Tu quCaSi modis wvima, maSin gasvlisas unda Caicva labada an wamoiRo 
qolga. 

 

wesebis garda adamiani iyenebs faqtebs.  

magaliTi 1. 

faqti 1. anTebuli plita aris cxeli. 

wesi 1. Tu anTebul plitas xels axleb, maSin xeli dagewveba. 

magaliTi 2. 

faqti 2. pikis saaTebSi quCaSi bevri manqanaa. 
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wesi 2. Tu pikis saaTebSi  midixar manqaniT, maSin didi albaTobiT 

moxvdebi sacobSi. 

magaliTi 3. 

faqti 3. ori ricxvis, romelTa jami  metia cxraze, Sejamebis dros 

saWiroa gadatana. 

wesi 3. Tu ijameba ricxvebis sveti, romelTa jami metia 9-ze, maSin 

Sejamebis swori SesrulebisaTvis unda mivmarToT me-3-e faqts. 

 

         magaliTi 4.  

faqti 4. zogierT cxovels aqvs Tma. 

wesi 4. Tu cxovels aqvs Tma, maSin es cxoveli ZuZumwovaria. 

exla warmovidginoT, rom aris sistema, romelsac SeuZlia zogierTi 

monacemebis identificireba da mere mzgavsi produqciebis meSveobiT daskvnis 

gakeTeba. vTqvaT, es sistema aris roboti, romelic zooparkSia da romelmac 

cxovelTa niSnebis safuZvelze unda gamoicnos cxoveli. sistema Seicavs 

produqciebs, romelTa meSveobiT unda keTdebodes daskvna. 

pirveli oTxi produqcia gansazRvravs cxovlTa biologiur klass.  

faqti 1. zogierT cxovels aqvs Tma. 

wesi 1. Tu cxovels aqvs Tma, maSin cxoveli aris ZuZumwovari. 

faqti 2. zogierTi cxoveli iZleva rZes. 

wesi 2. Tu cxoveli iZleva rZes, maSin es cxoveli aris ZuZumwovari. 

faqti 3. zogierT cxovels aqvs frTa. 

wesi 3. Tu cxovels aqvs frTebi, maSin es cxoveli aris – frinveli. 

faqti 4. zogierT cxovels SeuZlia frena da kvercxis dadeba. 

wesi 4. Tu cxovels SeuZlia frena da kvercxis dadeba, maSin es cxoveli 

aris frinveli. 

momdevno wesebSi gamovtovoT faqtebis dawera da davweroT mxolod 

produqciebi (wesebi). 

CavTvaloT, rom faqti yovelTvis igulisxmeba. 
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wesi 5. Tu cxoveli aris ZuZumwovari da Wams xorcs, maSin es cxoveli 

aris mtacebeli. 

wesi 6. Tu cxoveli aris ZuZumwovari, aqvs mWreli kbilebi, aqvs eSvi da 

misi Tvalebi iyurebian win, maSin es aris mtacebeli. 

wesi 7. Tu cxoveli ZuZumwovaria da mas aqvs Cliqebi, maSin es cxoveli 

aris Cliqiani. 

wesi 8. Tu cxoveli aris ZuZumwovari da ReWavs saReWs, maSin es cxoveli 

Cliqiania da es cxoveli aris wyvilCliqiani. 

wesi 9. Tu cxoveli mtacebelia, aqvs yviTel-ruxi feri da muqi laqebi, 

maSin es cxoveli aris leopardi. 

wesi 10. Tu cxoveli mtacebelia, aris yviTel-ruxi feris da aqvs muqi 

zolebi, maSin es aris vefxvi. 

wesi 11. Tu cxoveli sWams balaxs, mas aqvs grZeli fexebi, Txeli kiseri, 

yviTel-ruxi feris da muqi laqebi, maSin es cxoveli aris jirafi.  

wesi 12. Tu cxoveli sWams balaxs, aqvs TeTri feri, Savi zolebi, maSin es 

cxoeli aris zebra. 

wesi 13. Tu cxoveli aris frinveli da ar SeuZlia frena, mas aqvs grZeli 

fexebi da grZeli kiseri Sav-TeTri feris, maSin es cxoveli aris 

siraqlema. 

wesi 14. Tu cxoveli frinvelia, SeuZlia curva, aris Sav-TeTri feris da 

ar SeuZlia frena, maSin es cxoveli aris pingvini. 

wesi 15. Tu cxoveli frinvelia, SeuZlia kargi frena grigalis dros, 

SeuZlia curva, es cxoveli aris albatrosi. 

exla ganvixiloT konkretuli magaliTi, rodesac Cveni roboti aris zooparkSi 

da xedavs cxovels, romelic yviTel-ruxi ferisaa, muqi laqebiT. am monacemebs 

akmayofilebs wesi 9 da 11. magram Cven unda davazustoT, romelia es cxoveli. 

amisaTvis saWiroa damatebiTi informacia. aRmoCnda, rom roca cxoveli aWmevs 

Tavis Svils, maSin ReWavs saReWs. albaT cxovels aqvs rZe. es faqti 

akmayofilebs produqcias 2, romelic gvaZlevs daskvnas, rom cxoveli aris 

ZuZumwovari. monacemebis safuZvelze, rom cxovels aqvs rZe da ReWavs saReWs 

akmayofilebs produqcia 8-s. aqedan gamomdinareobs, rom cxoveli sWams balaxs 

da yovel fexze ori an oTxi TiTa. Yvela piroba aris mzad me-11-e 

produqciisaTvis. 



6 
 

                 

cxoveli sWams balaxs, mas aqvs yviTel-ruxi feri da muqi laqebi. 

amis safuZvelze keTdeba daskvna, rom es cxoveli aris jirafi. ese faqtebis 

safuZvelze da wesebis gamoyenebiT keTdeba saboloo daskvna. 

im SemTxvevaSi, rodesac produqciebis raodenoba bevria, unda iyos maTi arCevis 

meqanizmi. yvela produqcia ganlagebulia siis meSveobiT. gamoiyeneba is 

produqcia, romelsac aqvs yvelaze mkacri moTxovnebi.  

simkacris qveS igulisxmeba produqcia, romlis SezRudvebis raodenoba yvelaze 

didia. 

aris SemTxvevebi, roca situaciis zogierTi aspeqtebi ufro mniSvnelovania. am 

produqcias eZleva upiratesoba. produqciebi SeiZleba warmovidginoT xis 

saxiT. produqciebis erToblioba gansazRvravs daskvnis xes, romelic 

warmoadgens da/an xes.  

da – saxis kvanZebSi yvela faqti unda iyos WeSmariti, rom kvanZi da iyos 

WeSmariti. 

an – saxis kvanZebSi sakmarisia, rom erTi faqti mainc iyos WeSmariti, rogorc 

winaT iyo aRniSnuli kvanZi da aRiniSneba rkaliT, romelic aerTianebs yvela 

Stos, romelic am kvanZs exeba. kvanZs an aseTi niSani ara aqvs. 

           rkali da                  daskvna   

                          f5 

                                          f1 f2    f3    f4 

 

 

roca saWiroa bevri produqciebi, maSin produqciebis simravle unda davyoT 

qvesimravleebad. unda gamovyoT produqciebis klasebi. vinaidan TiToeuli 

produqcia aris damoukidebeli, SesaZlebelia mimateba axali produqciebis. am 

SemTxvevaSi Cven ar unda SevwuxdeT imis Sesaxeb rogor iqneba dakavSirebuli 

axali da Zveli informacia. 

 pirdapiri msjeloba produqciebis meSveobiT. 

vTqvaT, aris situacia (Zravi gaxurda) unda viwinaswarmetyveloT ra Sedegs 

gamoiwvevs. 

wesi 1. Tu Zravi gaxurda maSin Zravi miyruvdeba. 

wesi 2. Tu Zravi miyruvdeba, maSin es gamoiwvevs zedmeti fulis daxarjvas da 

saxlSi gvian misvlas. 

msjelobis aseTi mimdevroba aris pirdapiri msjeloba. am SemTxvevaSi jer 

warmoiqmna raRac situacia da mere keTdeba daskvnebi. 



7 
 

                 

sawyisi situacia (Zravi gaxurda). radganac Seqmnili situacia akmayofilebs 1 

wesis pirobiT nawils, gamoiyvaneba axali situacia (Zravi miyruvdeba).   

msjeloba grZeldeba. Tu Zravi marTla miyruvda, maSin meore wesis mixedviT 

SeiZleba gavakeToT daskvna, rom es gamoiwvevs fulis daxarjvas da saxlSi 

gvian misvlas. ra unda moviTxovoT programisgan, romelic axorcielebs 

pirdapir msjelobas? 

programam unda gasces pasuxi momxmareblis kiTxvebze. e.i. unda 

momxmareblisgan miiRos informacia Seqmnili situaciis Sesaxeb, 

daaTvalieros codnios baza, moZebnos iq Sesabamisi informacia da mere 

gaakeTos daskvna imis Sesaxeb, rom Zravi miyruvdeba da es gamoiwvevs 

fulis daxarjvas da saxlSi gvian misvlas. 

moviyvanoT kidev erTi magaliTi pirdapiri msjelobis. 

safondo birjis inteleqtualur sistemisTvis SeiZleba gamoviyenoT aseTi 

wesebi. 

1. Tu saprocento Sesatani vardeba, maSin fasebis done birjaze izrdeba. 
2. Tu saprocento Sesatani izrdeba, maSin fasebis done birjaze vardeba. 
3. Tu dolaris savaluto kursi vardeba, maSin saprocento Sesatani 

izrdeba. 
4. Tu dolaris savaluto kursi izrdeba, maSin saprocento Sesatani 

vardeba. 
vTqvaT, aris firma, romelic am wesebis mixedviT iZleva konsultaciebs 

sabirjo operaciebis Sesaxeb. vTqvaT, pirvelma klientma gamoacxada, rom 

dolaris savaluto kursi vardeba da Txoulobs rCevas imis Sesaxeb, rogor 

unda imoqmedos am SemTxvevaSi. 

piroba, rom dolaris savaluto kursi vardeba aris me-3-e wesis pirobiT 

nawilSi. 

am wesis gamoyenebiT keTdeba daskvna, rom saprocento Sesatani izrdeba. 

am wesis gamoyenebam Seqmna axali situacia: saprocento Sesatani izrdeba. 

aseTi piroba aris me-2-e wesis pirobiT nawilSi, sadac keTdeba daskvna, rom 

fasebis done birjaze vardeba. 

aseTi piroba ar aris Cveni wesebis pirobiT nawilSi da amiT msjeloba Tavdeba. 

klients eubnebian Semdegs: 

roca dolaris savaluto kursi vardeba, izrdeba saprocento Sesatani da 

fasebis done birjaze vardeba. 

 

Sebrunebuli msjeloba produqciebis meSveobiT. 

1. Tu manqana ar iqoqeba da dajda akumlatori, maSin starterSi ar 
miewodeba deni. 

2. Tu stTarterSi ar miewodeba deni, maSin manqana ar daiZvris adgilidan. 
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Cven unda vipovoT pirobebi, romelTa Sedegad manqana ar daiZvris adgilidan. 

e.i. unda vipovoT mizezi imisa, ratom ar iqoqeba manqana. Sebrunebuli msjeloba 

yovelTvis iwyeba Sedegidan. (wesis nawili maSin). 

mizezi, rom manqana ar daiZvris adgilidan aris me-2-e wesis pirobiT nawilSi. 

“Tu starterSi ar miewodeba deni”. exla unda gavigoT, ratom starterSi ar 

miewodeba deni. pasuxi aris pirveli wesis pirobiT nawilSi, sadac weria: “Tu 

manqana ar iqoqeba da dajda akumlatori”.  

     leqcia 2 

 

                          gadawyvetilebis xe 

ganvixiloT kidev erTi amocana, romelTa amosaxsnelad SeiZleba gamoyenebul 

iqnas Sebrunebuli msjeloba. vTqvaT, teqnikuri firmis direqtorTan movida 

adamiani, romelsac surs firmaSi muSaoba. direqtors aqvs informacia misi 

kvalifikaciis Sesaxeb, firmis moTxovnaze specialistebze da firmis saerTo 

mdgomareobis Sesaxeb. direqtorma unda gadawyvitos, ra Tanamdebodaze unda 

iyos miRebuli momsvleli. direqtorma unda misces garkveuli SekiTxvebi, 

romelTa Sedegad SesaZlebeli iqneba swori gadawyvetilebis miReba. 

gamoviyenoT egret wodebuli gadawyvetilebis xe naxati 1. 

 

1  

momsvlels 

aqvs 

samecniero 

xarisxi? 

2  

momsvleli  

monawileob-

da teqnikur 

proeqtSi? 

4  

momsvlelma 

gaakeTa 

mniSnelovani 

aRmoCena? 

3 

SevTavazoT 

momsvlels 

inJiner 

konstruqtoris 

Tanamdeboba 

 

uari eTqvas 

ara 

diax diax 

 

diax 

 

diax 

 

 

uari eTqvas 

ara 
 

uari eTqvas 

ara 

1  

momsvlels 

aqvs 

samecniero 

xarisxi? 

2  

momsvleli  

monawileob-

da teqnikur 

proeqtSi? 

3 

SevTavazoT 

momsvlels 

inJiner 

konstruqtoris 

Tanamdeboba 

diax diax 

 

diax 

 

 

uari eTqvas 

ara 

1  

momsvlels 

aqvs 

samecniero 

xarisxi? 

2  

momsvleli  

monawileob-

da teqnikur 

proeqtSi? 

3 

SevTavazoT 

momsvlels 

inJiner 

konstruqtoris 

Tanamdeboba 

diax diax 

 

diax 

 

 

uari eTqvas 

ara 

5SevTavazoT 

momsvlels 

samecniero 

TanamSromlis 

Tanamdeboba 

naxati 1 

4 omsvlelma 

gaakeTa 

mniSnelovan

i aRmoCena? 

diax 

 

1 momsvlels 

aqvs 

samecniero 

xarisxi? 

2 momsvleli  

monawileob-

da teqnikur 

proeqtSi? 

3SevTavazoT 

momsvlels 

inJiner 

konstruqtoris 

Tanamdeboba 

diax diax 

 

diax 

 

 

uari eTqvas 

ara 
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gadawyvetilebis xe SeiZleba gardaiqmnas produqciul wesebSi. Cven viciT, rom 

wesi Tu _ maSin Sesdgeba ori nawilidan. nawili Tu Seicavs pirobas. es piroba 

SeiZleba Seicavdes ramodenime pirobebs, romlebic kavSirdebian erTmaneTTan 

logikuri operatorebiT &  V – (gadakveTa, gaerTianeba da uaryofa). nawili 

maSin muiSaobs mxolod im SemTxvevaSi, Tu WeSmaritia Tu nawilis pirobebi. 

gadawyvetilebis xeSi pirobiT nawils Seesabameba wre (Tu nawili), oTxkuTxedi 

Seesabameba daskvniT nawils (maSin nawili). 

TiToeuli wvero “Tu” warmoadgens erT pirobas. imisTvis, rom vipovoT 

pirobebi, rodesac momsvlels SesTavazeben samuSaos, unda gadavxedoT yvela 

gzas, romelic midis oTxkuTxedTan – 3. mesame oTxkuTxedisaken midis erTi gza 

im wverodan, romelic Seicavs kiTxvas “momsvlels aqvs samecniero xarisxi?” 

wesi, romelic Seesabameba am gzas aris:  

Tu momsvlels aqvs samecniero xarisxi = diax. 

maSin momsvleli SeiZleba miRebul iqnas samsaxurSi = diax. 

wesebis formireba Sesdgeba Semdegi nabijebidan: 

1. avirCioT gadawyvetilebis xeSi oTxkuTxedi (daskvna) da davafiqsiroT. 
2. vipovoT wvero Tu – wre, romelic mdebareobs marcxniv da 

dakavSirebulia daskvnis wverosTan da davafiqsiroT. 
3. gaimeoreT nabiji 2 manamde, sanam ar iqneba amowuruli yvela wveroebi, 

romlebic arian fiqsirebuli. wveros marcxniv an ar SegxvdebaT daskvnis 
wvero. 

Tu SegxvdebaT daskvnis wvero is unda davafiqsiroT da me-2-e nabijis 

Sesruleba SevwyvitoT. 

4. yoveli wvero “Tu” aris erTerTi cvladi “Tu” nawilis. 
pirobiTi nawilis cvladebi  

erTiandebian logikuri operatoriT & da. 

5. arCeuli logikuri daskvna unda gadayvanil iqnas wesis “maSin” nawilSi. 
vinaidan gamoiyeneba Sebrunebuli msjeloba, maSin amocanis Sesruleba iwyeba 

daskvnidan da gadawyvetilebis xe unda gadaTvalierdes ukana mimarTulebiT. am 

gzis gamoyenebis safuZvelze vRebulobT wess. 

Tu momsvlels aqvs samecniero wodeba da gaakeTa mniSvnelovani aRmoCena. 

maSin mas SesTavazeben mecnier TanamSromlis wodebas. 

 

aramkafio produqciuli wesebi; sarwmunoebis koeficientebi.  

evristikuli wesebi “Tu – maSin” dafuZnebulia adamianis gamocdilebaze da 

amitom ar SeiZleba iTqvas ramdenad sworia yoveli es wesi. garda amisa 

sistemis momxmarebelic ar aris darwmunebuli, rom mniSvnelobebi miniWebuli 

cvladebs savsebiT sworia.  

magaliTad wesi: 
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Tu saprocento Sesatani = vardeba da gadasaxadi klebulobs, maSin fasebis 

done birJaze = matulobs 

yovelTvis swori ar aris. amitom SeiZleba mivaweroT mas sarwmunoebis 

koeficienti. 

vTqvaT am wess mTlianad aqvs sarwmunoebis koeficienti 9,0k  “Tu” nawilis 

pirvel pirobas davuniSnoT koeficienti .6,0k  vinaidan gadasaxadis 

mniSvneloba irxeva, amitom Cven ar SegviZlia zustad vTqvaT, rom gadasaxadi 

klebulobs. amitom am pirobas eZleva sarwmunoebis koeficienti 8,0k . e.i. 

Cveni wesi koeficientebis gaTvaliswinebiT Caiwereba ase:  

Tu saprocento Sesatani = vardeba  6,0k  da gadasaxadi klebulobs  8,0k  

maSin fasebis done birJaze = izrdeba  9,0k  sarwmunoebis koeficienti imisa, 

rom fasebis done izrdeba gamoiTvleba Semdegi wesis mixedviT: 

ori pirobidan dakavSirebuli & ”da” operatoriT airCeva minimaluri. Sedegi 

mravldeba k ze (wesis koeficienti) 

  54,09,06,09,08,06,0min(   

Tu koniunqciis magivrad iqneba diziunqcia “V” maSin viRebT minimumis magivrad 

maqsimums. 

ganvixiloT ori wesi erTi da igive logikuri daskvniT: 

Tu  3,0kA  da  6,0kB  

maSin  5,0kC  

Tu  4,0kD  da  7,0kE  

maSin  9,0kC  

       9,07,04,0min5,06,03,0minmax     9,04,05,03,0max   .36,036,015,0max   

aviRoT magaliTi V “an” - operatoriT: 

Tu  3,0kA  da  6,0kB  an  5,0kD  maSin  4,0kC  

     .2,04,05,04,05,03,0max4,05,06,03,0minmax   

                            leqcia3                                                                                                                  

           albaTuri produqciebi 

wina leqciaze Cven ganvixileT codnis warmodgenis produqciuri modelebi. Cven 
ganvixileT agreTve pirdapiri da Sebrunebuli msjeloba produqciebis 
meSveobiT. ganvixilod kidev erTi amocana, sadac gamoiyeneba Sebrunebuli 
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msjeloba.  aviRoT, magaliTad,  diagnostirebis zogadi amocana. vTqvad codna 
daavadebebis  da simptomebis Sesaxeb warmoidgineba produqciiT:  
      Tu avadmyofs aqvs daavadeba  di      
      maSin mas unda hqondes simptomebis kompleqsiP S.       
            

    
   Sebrunebuli msjelobis dros amocanis amoxsna xorcieldeba 

Sedegidan.(wesis nawili maSin). am Sedegis mizezi aris wesis pirobiT nawilSi 

daavadeba di. Cven unda Cavatarod avadmyofis mdgomareobis gamokvleva da Tu 

aRmoCndeba,rom mas aqvs simptomebis kompleqsi S, maSin SegviZlia davadginoT, 

rom mas aqvs  daavadeba  di.  aq Cven vTvlidiT, rom yvela monacemiEaris 

determinirebuli da Tu piroba Sesrulebulia maSin Cven zustad SegviZlia 

gamoviyvanod daskvna.N amave dros, aRsaniSnavia, rom realobaSi, rogorc 

monacemebi isev daskvnebi aris aramkafio da produqciebi xSirad aris 

aramkafio xasiaTis. wina leqciaze Cven ganvixileT aseTi evristikuli wesebi 

dafuZnebuli adamianis gamocdilebaze. evristikuli wesebis warmosadgenad iyo 

SemoRebuli  aramkafio  produqciebi.  am produqciebSi iyo   gamoyenebuli 

sarwmunoebis  koeficientebi.  

 aRsaniSnavia, rom mravali evristikuli wesebis safuZvlad devs albaTobis 

cneba.  es albaToba eyrdnoba statistikur monacemebs. baesma daamuSava meTodi, 

romlis meSveobiT SesaZlebeli xdeba P (    ⁄  pirobiTi albaTobis gamoTvla 

roca cnobilia P (    ⁄  pirobiTi albaToba. P (    ⁄ _ aris albaToba imisa,rom 

avadmyofs romelsac aqvs daavadeba      gaaCnia simptomebis kompleqsi  S.                

 

 

                                                  P(     P(    ⁄                                 

             P (     ⁄  

                         ∑  (     (    ⁄ 
               

ganvixilod SemTxveva, roca Cven gvaqvs ori daavadeba  d1   da   d2     da Cven basis 

formulis meSveobiT unda gamovTvalod romeli daavadebis albaToba metia. 

amisaTvis unda gamovTvalod TiToeuli daavadebis albaToba.  

 Cven  SemTxvevisTvis   n=2   e.i. Cven gvaqvs ori hipoteza daavadebaTa ASesaxeb  

P hipoteza1   avadmyofs aqvs daavadeba d1 

  hipoteza2   avadmyofs aqvs daavadeba d2 

am hipotezebis pirobiTi albaTobebi aris Sesabamisad 

P(        ⁄  P          P(         

P(        ⁄                         P(        

davTvalod albaToba    P (    ⁄     da    P (    ⁄  
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         P  

 

 P(     P(    ⁄                               0,4 *0,6 

P (    ⁄                                =                        = 0,3             

P          P(   *P(    ⁄ + P(     (    ⁄         0,4 *0,6 +0,9* 0,6 

 

 

                               

 

               P(     P(    ⁄                                          0,6 *0,9 

 P (     ⁄                                             =                      =0,7       

P          P(   *P(    ⁄ + P(     (    ⁄           0,4 *0,6 +0,9* 0,6 

e.i. roca avadmyofs gaaCnia simptomebis kompleqsi S mas ufro didi albaTobiT 

aqvs daavadeba d2. e. i. albaTuri produqciebis, romlebsac Seicavs codnis baza, 

safuZvelze amoixsna diagnostirebis amocana. aRsaniSnavia, rom es meTodi ar 

Semoifargleba mxolod samedicino diagnostirebiT. meTodi gamoiyeneba agreTve 

teqnikuri diagnostirebis amocanebSi, sasargelo wiaRiseulis sabadoebis Ziebis 

amocanebSi  da bevri sxva.   

 

 

 

                     

                               leqcia4 

             amocanaTa amoxsna codnis bazis meSveobiT 

 

amocanaTa amoxsna codnis bazis gamoyenebiT Txoulobs 

ganviTarebul codnis bazas, sadac iqneba moTavsebuli codna konkretul 

sferoSi. garda amisa, mniSvnelovania, rom momxmarebels hqondes 

saSualeba uSualod ganaxorcielos sistemasTan urTierToba dialogis 

reJimSi. am moTxovnebis gaTvaliswinebiT eqspertuli sistema Seicavs 

Semdeg komponentebs: 

1. codnis baza. 

2. samuSao mesiereba. 
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3. interpretatori, romelic Semosuli monacemebis da sistemaSi 

arsebuli codnis safuZvelze xsnis amocanas. 

4. lingvisturi procesori, romelic axorcialebs dialogur 

urTierTobas momxmarebelTan. 

5. codnis SeZenis komponenta. 

6. axsnTi komponenta, romelic pasuxobs kiTxvebze ratom? iyo 

gakeTebuli raRac daskvna an kiTxvaze rogor? (ra moqmedebis 

meSveobT sistemam miaRwia mizans).Tu cdnis bazas gaaCnia aseTi 

damatebiTikomponentebi, maSin aseTi sistema warmoadgens 

eqspernul sistemas. 

eqspertuli sistema muSaobs or reJimSi. 

1. codnis SeZenis reJimSi. 

2. amocanTa amoxsnis reJimSi. 

codnis SeZenis reJimSi adamiani (eqsperti) avsebs sistemas codniT 

(wesebiT), romelTa meSveobiT sistema xsnis dasmul amocanebs.  amocanaTa 

amoxsnis reJimSi monawileobs momxmarebeli, romelsac ainteresebs 

amocanTa amoxsnis Sedegi. naxatize 1 warmodgenilia eqspertuli sistemis 

zogadi sqema. 

codnis SeZenis sakiTxebi 

codnis miReba adamianisgan da misi gadacema eqspertul sistemas 

warmoadgens codnis SeZenis process. imisaTvis, rom codna iyos 

gadacemuli eqspertul sistemas, codna unda iyos warmodgenili codnis 

warmodgenis enaze. im enaze, romelic gasagebi iqneba Sesabamis 

sistemisTvis. e.i. codna warmodgenili bunebriv enaze unda uyos 

gardaqmnili sistemis Sida enaze. amisaTvis saWiroa bunebrivi enis 

gramatikuli analizi. aseTi analizis Catareba avtomatur reJimSi 

SesaZlebeli gaxda mxolod sakmaod martiv winadadebisTvis. 

damoukideblad imisa codnis warmodgenis ra ena iqneba arCeuli codnis 

SeZenisTvis, yovelTvis saWiro xdeba Sesasvleli winadadebis 

kanonizireba. kanonizireba gulisxmobs iseTi operaciis Catarebas, 

 

urTierTo-

bis 

komponenta 

(lingvisturi 

procesori) 

samuSao 

mexsiereba 

codnis 

baza 

axsniTi komponenta 

 

interpretatori 

codnis SeZenis 

komponenta 

momxmarebeli 

eqsperti 

nax. 1. eqspertuli sistemis zogadi sqema 
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romlis Sedegad aRmosavali winadadebis sityvebi icvlebian sistemisTvis 

gasagebi sityvebiT. e.i. winadadebis sityvebi unda Sevcvalod sinonimebiT. 

es procesi sruldeba Sesabamisi leqsikonis gamoyenebiT. am operaciis 

Sedegad winadadeba, romelic asaxavs eqspertis codnas warmoidgineba 

standartuli sityvebiT. mere xdeba am winadadebis gramatikuli 

analiizi. am analizis Sedegad winadadeba unda iyos warmodgenili 

sistyemis Sida enaze. Tu gamoiyeneba filmoris ena, maSin gramatikuli 

analizis Sedegad unda iyos gamovlenili moqmedebis agenti obieqti, 

adgili, dro da a.S. 

zogjer, roca winadadeba mocemuli bunebriv enaze rTulia, 

SeiZleba davyoT winadadeba ramodenime ufro martivi winadadebiT. 

codnis SeZenis procesi SeiZleba iyos dayofili sam etapad.  

1. aRmoCena, rom codnis baza ar aris sruli. 

2. sistemaSi axali codnis Setana. 

3. Zveli da axali codnis gaerTianeba. 

pirveli etapi, rogorc wesi, ar aris avtomatizebuli. meore etapi 

sruldeba avtomatizebul dialogis reJimSi. eqsperts Seaqvs codnis 

bazaSi codna. xSirad aseTi codnis warmosadgenad gamoiyeneba 

produqciis wesebi, romlebic aRweren problemur ares. 

produqciis wesebi warmoidgineba bunebriv enaze. sistema awarmoebs 

winadadebis gardaqmnas bunebriv enidan sistemis Sida enaze. am 

gardaqmnas asrulebs lingvisturi procesori. mesame etapze xdeba Zveli 

da axali codnis gaerTianeba. am amocanas anxorcielebs eqsperti, 

satesto amocanebis amoxsnis safuZvekze. aRsaniSnavia, rom codnis SeZenis 

ZiriTadi etapebi ar aris sakmarisad avtomatizebuli. 

 

eqspertuli sistemis axsniTi kompponenta 

ogorc wesi, eqspertuli sistemebi, romlebic iyeneben produqciul 

wesebs pasuxoben or kiTxvaze “ratom?”@ da “rogor?”. kiTxva 

“ratom?”@Cndeba maSin rodesac programa Txoulobs informacias 

momxmareblisagan da misi pasuxi aris @”ratom TxoulobT am 

informacias?”. pasuxi warmoadgens mimdinare wess, romlis gaaqtiurebas 

cdilobs sistema. pasuxi kiTxvaze “rogor miiReT es Sedegi?” aris 

wesebis mimdevroba, romelic iyo gamoyenebuli miznis misaRwevad. 

ganvixiloT magaliTi, romelic exeba avtomanqanis diagnostirebas. 

wesi 1. Tu sawvavi moiqceva ZravSi da Zravi trialebs, 

maSin problema aris sacecxlo sanTlebSi. 

wesi 2. Tu Zravi ar trialebs da farebi ar anTia, 

maSin problema aris akumuliatorSi an gayvanilobaSi. 

wesi 3. Tu Zravi ar trialebs da farebi ar anTia, 

maSin problema aris starterSi. 

wesi 4. Tu bakSi aris sawvavi da sawvavi moiqceva korbiuratorSi 

maSin sawvavi moiqceva ZravSi. 
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vTqvaT, sistema ekiTxeba momxmarebels bakSi aris sawvavi. 

momxmarebeli pasuxobs “diax”. “sawvavi moiqceva karbiuratorSi?” “diax”. 

“Zravi moZraobs?” (ratom gainteresebT moZraobs Zravi Tu ara?). sistema 

pasuxobs dadginda, rom sawvavi moiqceva ZravSi. amitom Tu Zravi 

trialebs (wesis) (wesi 4), maSin problema aris sacecxlo sanTelSi. 

vTqvaT, momxmarebeli ekiTxeba sistemas: “rogor moiqceva sawvavi ZravSi?” 

pasuxi warmoadgens msjelobis mimdevrobas, romelic migviyvana 

daskvnamde. meoTxe wesidan gamomdinareobs: “Tu bakSi aris sawvavi da 

sawvavi moiqceva karbiuratorSi, maSin sawvavi moiqceva ZravSi. bakSi aris 

sawvavi” – aRniSnulia momxmareblis mier. sawvavi moiqceva 

karbiuratorSi – aRniSnulia momxmareblis mier. 

 

codnis organizacia da informaciis Zieba codnis bazaSi 

 

inteleqtualur sistemas unda SeeZlos relevanturi informaciis 

gamovlinebis da misi gamoyenebis saWiroebis moxedviT. amisaTvis saWiroa, 

rom codna iyos mowesrigebuli. iTvleba, rom codna unda iyos 

organizebuli yvelaze mniSvnelovan obieqtis irgvliv. yvela codna, 

romelic axasiaTebs romelime obieqts unda iyos dakavSirebuli 

erTmaneTTan da warmodgenili calke blokis meSveobiT. am SemTxvevaSi 

Tu sistemas dasWirdeba informacia raRac arsis Sesaxeb, is eZebs bloks, 

romelic aRwers am arss, da Semdeg am blokis SigniT eZebs informacias 

am arsis Sesaxeb. blokSi SeiZleba gamovyoT ori saxis kavSirebi: 

garegani da Sinagani. Sinagani aerTianebs elementebs erTian blokSi, 

garegani asaxavs blokebs Soris kavSirebs. 

arsebobs codnis mowesrigebis sxvadasxva saSualebebi. ganvixiloT 

zogierTi maTgani. informaciis Senaxvis erTerTi forma SeiZleba iyos 

sxvadasxva formis cxrilebi. 

cxrilis forma gansazRvravs masSi moTavsebul monacemTa kavSirebs. 

vTqvaT, aris obieqtebi, romelTa monacemebi unda iyos Senaxuli 

kompiuterSi. es SeiZleba iyos kadrebis sistema, an informacia romelime 

sxva obieqtebis Sesaxeb. yoveli obieqti warmodgenilia Tavisi niSnebiT. 

avagoT cxrili, sadac TiToeuli obieqti A1 A2 ... Ak warmodgenilia 

niSnebis x1 x2 ... xn – mniSvnelobebiT –    .      ̅̅ ̅̅       ̅̅ ̅̅     

 

obieqtebi            

                 
                 
          
                 

   
cxrili 1 

  

aviRoT konkretuli magaliTi roca codnis bazaSi inaxeba 

informacia kadrebis Sesaxeb. rom iyos gasagebi aviRoT konkretuli 
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monacemebi, magaliTad monacemebidawesebulebis kadrebis Sesaxeb. avagoT 

cxrili 2:EE 

 

 

 

 

 

 

 

 

gvari saxeli dabadebis 
weli 

Tanamdeboba Sesvlis 
weli 

petriaSvili  
pavle 

  1956 saamqros 
Uufrosi 

1978 

TevzaZe 
Tamazi 

  1970 ubnis ostati 1994 

kaxniaSvili 
nino 

  1982 buRalteri 2005 

modebaZe 
vaxtangi 

  1979 inJineri 2003 

   
cxrili 2 

 

 

 

vipovod magaliTad monacemebi romlebic moTavsebulia cxrilSi 2 

Semdegi nimuSis mixedviT:   

{ [gvari saxeli] (   )[ dabadebis weli] (1982] Tanamdeboba(   ) 

[Sesvlis weli] ( ) }. Tu SevadarebT am nimuSs cxrilTan miviRebT 

informacias romelic Seesabameba  mesame striqons.  

  

 

 

vTqvaT, Cven gvainteresebs informacia im obieqtebis Sesaxeb, 

romlebsac gaaCnia niSanTa mniSvnelobebi              .  (cxrili 1).Cven 

unda SevadaroT es nimuSi cxrilSi warmodgenil yvela striqons da 

avirCioT is monacemebi, romlebsac gaaCnia saerTo pozicia nimuSTan. 

maSin qvemod  warmodgenili formatis meSveobiT Cven SegviZlia 

vipovoT obieqtebi romlebsac gaaCnia Sesabamisi niSnebis mniSvnelobebi. 

am monacemebis mixedviT  es iqneba  obieqti    A2.     

 

 

 

〈  〉( 〈  〉(  〈  〉(  aq    aris monacemis saxeli,romlis mniSvneloba 

unda iyos Setanili prCxilebSi〈  〉(     〈  〉 

(    …〈  〉.(    ….….…  danarCeni niSnebi.  
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imisaTvis, rom mexsierebis xarjva iyos naklebi da ar moxdes 

monacemebis ganmeoreba SeiZleba gamoyenebul iqnas qseli, sadac 

TiToeuli obieqti dakavSirebulia rkalebiT Sesabamis mniSvnelobebTan. 

aseTi qseli SeiZleba warmodgenil iqnas 0 – 1 matricis saxiT. 

ganvixiloT kidev erTi magaliTi imisa rogor SeiZleba iyos 

warmodgenili codna codnis bazaSi. 

vTqvaT samedicino inteleqtualur sistemaSi inaxeba codna 

sxvadasxva daavadebebis Sesaxeb. SesaZlebelia aseTi ierarqiuli sistemis 

Seqmna, romlis zeda doneze warmodgenilia daavadebaTa klasebi, meore 

ufro dabal doneze daavadebaTa qveklasebi, qveklasebis qveqlasebi da 

a.S. yoveli klasi xasiaTdeba Tavisi niSnebiT (simptomebiT), romlebic 

axasiaTeben mocemul klass. 

amocana mdgomareobs imaSi, rom raRac niSnebis meSveobiT movZebnoT 

obieqtebi, romlebsac gaaCnia es niSnebi. obiektTa qveklasSi qveklasis 

damaxasiaTebuli niSnebis meSveobiT unda moiZebnos obieqtebi, romlebsac 

gaaCnia qveklasis niSnebi da a.S. 

im SemTxvevaSi roca obieqtebis mniSvnelobebi warmoadgenen binarul 

ricxvebs maSin obieqtebis, aRwera SeiZleba warmodgenil iqnas 

Semdegnairad: 

1) ab 

2) abn 

3) ap 

4) lt 

5) bd 

6) bn 

a 

b 

d 

l 

d 

2 1 

4 
3 

5 6 

nax. 2 

123 

12 

456 

56 
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 aq  asoebi  a,   b, p, t   aris obieqtis niSnebis mniSvnelobebi. vTqvaT, 

unda movZebnoT obieqti aRweriT bd. xis meSveobiT vRebulobT 

obieqts nomriT – 5. 

 

  

 

                          leqcia5  

             codnis warmodgena semantikuri qselebis meSveobiT 

wina leqciaze Cven ganvixileT codnis warmodgenis sakiTxebi produqciuli 

wesebis meSveobiT. Cven ganvixileT albaTuri produqciebi, aramkafio 

produqciebi da maTi gamoyeneba inteleqtualur sistemebSi. ganvixiloT codnis 

warmodgenis kidev erTerTi saSualeba – semantikuri qselebi. 

semantikuri qseli warmoadgens grafs aRniSnuli wveroebiT da rkalebiT. 

wveroebs Sesabameba raRac obieqtebi, rkalebs ki damokidebulebebi am obieqtebs 

Soris. semantikur qselSi yoveli obieqti warmoidgineba zustad erTi wveroTi. 

suraTze 1 warmodgenilia abstraqtuli semantikuri qseli, sadac 

 54321 cccccc   warmoadgens obieqtTa simravles da  4321 RRRRR   

- damokidebulebaTa simravles. 

grafis asaxva SeiZleba obieqtebis da mimarTulebebis meSveobiT: 

211 cRc es niSnavs imas, rom wveroebi 1c  da 2c  dakavSirebulni arian 1R

damokidebulebiT (mimarTebebiT) Cven SemTxvevaSi 

521

543

433

432

211

cRc

cRc

cRc

cRc

cRc

 

Tanamedrove semantikur qselSi gamoiyeneba sami saxis obieqti. es aris cnebebi, 

movlenebi da Tvisebebi. cnebebi, rogorc wesi uCveneben sagnebze, movlenebi 

warmoadgenen moqmedebebs, romlebic cvlian mocemul situacias. 

Tvisebebi gamoiyenebian cnebaTa dazustebisaTvis da movlenaTa dazustebi-

saTvis. 

            

                                            

 

       



19 
 

                 

                             C2 R3 

  R1 C4 

                                    C1 R3 

C3 

                                            R2               R4 

                                                      C5 

    naxati1 

damokidebulebebi akavSireben erTmaneTTan obieqtebs.     

semantikuri qselis gamoyenebis erTerTi xerxi dakavSirebulia iseTi 

struqturis SeqmnasTan, romelic aRwers yvela im obieqtebs, romlebsac aqvT 

saerTo saxeli. struqturas frinveli miekuTvneba frinvelTa konkretuli 

saxeebi. mikuTvneba struqturas frinveli ganisazRvreba damokidebulebiT 

“aris” magaliTad: iadoni aris romeliRac frinveli, siraqlema aris 

romeliRac frinveli. garda amisa TiToeul frinvels aqvs garkveuli Tvisebebi. 

es Tvisebebi konkretul frinvels exeba: SeuZlia, aqvs.  

es yvelaferi SeiZleba warmodgenil iqnas grafikis saxiT. 

suraTze 2 warmodgenilia grafiis saxiT semantikuri qseli, romelSiac 

warmodgenilia zogierTi cxovelebi, naCvenebia romel klass ekuTvnis 

TiToeuli cxoveli da naCvenebia ra Tvisebebi gaaCnia yovel maTgans. 

Semantikuri qseli Seicavs codnas zogierT frinvelze da Tevzze. 

am qselis safuZvelze SeiZleba gacemul iqnas pasuxebi zogierT kiTxvebze. 

vTqvaT mocemulia Semdegi kiTxvebi: 
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1. iadoni – yviTelia? 
2. iadons aqvs frTebi? 

cxadia pirveli nabiji, romelic unda gadavdgaT – SevamowmoT yvela Tvisebebi, 

romelic miewereba iadons. Tu sunTqva aris am TvisebaTa Soris, maSin Cven 

SegviZlia gavceT dadebiTi pasuxi. magram Tu es Tviseba ar aris iadonis 

Tvisebebis nusxaSi, es ar nisnavs, rom iadons es Tviseba ar aqvs da pasuxi unda 

iyos uaryofiTi. SesaZlebelia, rom Tviseba sunTqva inaxeba ufro farTo 

cnebasTan, romelic axasiaTebs frinvelTa klass, anu cxovelTa mTels klass. 

amitom Cven unda davadginoT ra aris iadoni? mimarTeba “aris romeliRac” 

akavSirebs iadons cnebasTan frinveli, amitom Semdegi nabiji, romelic Cven 

unda gadavdgaT aris Semdegi: 

Cven unda SevamowmoT sunTqavs frinveli Tu ara? – rogorc vxedavT am 

sakiTxTan dakavSirebiT sqema ar iZleva dadebiT informacias. Zieba unda 

gagrZeldes. frinveli aris romeliRac cxoveli. SevamowmoT aris Tu ara es 

Tviseba cxovelTa Tvisebebis nusxaSi. Turme es Tviseba gaaCnia yvela cxovels. 

e.i. iadoni sunTqavs. es kiTxva iyo yvelaze rTuli, radganac Cven mogvixda 

ramodenime nabijis gadadgma da ganzogadebuli cnebebis Semowmeba. kiTxvaze 

yviTelia Tu ara iadoni, pasuxi ucbad gaicema, radganac es Tviseba uSualod 

miewereba iadons. kiTxvaze aqvs Tu ara iadons frTebi, rom vupasuxoT saWiroa 

SevamowmoT aqvs Tu ara frTebi frinvels da mere gavceT dadebiTi pasuxi. 

semantikuri qseli SeiZleba warmodgenil iqnas organzomilebiani masivis  

meSveobiT me-3-e cxrili 
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 frTebi                   bumbuli              

 

 aqvs   aqvs 

        frinveli       

          

                   aris aris  

                 raRac               raRac 

  

                 Sevardeni    arwivi 

                         naxati3 

 im SemTxvevaSi, rodesac obieqtebs Soris aris mxolod erTi saxis 

damokidebuleba (mimarTeba), maSin semantikuri qseli SeiZleba warmodgenil 

iqnas 1,0  matricis saxiT.cxrili6 

 

es SeiZleba daiweros Semdegnairad: 

11x  qvecnebaa 1x      12x  qvecnebaa 2x   

21x  qvecnebaa 1x      22x  qvecnebaa 2x   

1x  qvecnebaa x      2x  qvecnebaa .x   

rogor aris dakavSirebuli X, X1 daX2 

Xaris supercneba X1  da. X2 

  X 

 X1            X2 

 X11 X12    X21  X22 

    naxati5 

qvecneba da supercneba arian Sebrunebuli mimarTebebi. Sebrunebuli mimarTebebi 

SeiZleba avRniSnoT ase: 

Tu a  qvecnabaa b  maSin 
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    b  qvecneba 1  a  

qvecneba 1  aris supercneba. zogadad Tu aRb , maSin .1abR  1R

Sebrunebuli mimarTebaa. 

qvecneba X X11 X12 X21 X22 X1 X2 

X11 0 0 0 0 0 1 0 

X12 0 0 0 0 0 1 0 

X21 0 0 0 0 0 0 1 

X22 0 0 0 0 0 0 1 

X1 1 0 0 0 0 0 0 

X2 1 0 0 0 0 0 0 

X 0 0 0 0 0 0 0 

 cxrili 6 

                                       

                  aramkafio semantikuri qselebi. 

iseve rogorc produqciul wesebSi semantikuri qseli seiZleba iyos aramkafio 

xasiaTis. es imiT aris gamowveuli, rom codna, romelic warmodgenilia 

semantikur qselSi, rogorc wesi ar aris yovelTvis zusti da yovelTvis 

WeSmariti. 

amitomac semantikuri qselebis elementebs xSirad miewereba sarwmunoebis 

xarisxi – sarwmunoebis koeficienti. Ees koeficienti SeiZleba icvlebodes 0-

dan 1-mde. qvemoT moyvanili magaliTi dakavSirebuli diagnostirebasTan 

SeiZleba iyos dazustebuli sarwmunoebis koeficientebis SemoRebiT. 

am SemTxvevaSi yovel Cvens daskvnas miewereba sarwmunoebis xarisxi. 

         semantikuri qselis gamoyeneba diagnostrebis amocanebSi. 

Cven ganvixileT codnis warmodgenis semantikuri  modeli_semantikuri qselebi. 

semantikuri qseli SeiZleba iyos gamoyenebulisxvadasxva sferoSi kerZoT 

diagnostirebis sferoSi. es SeiZleba iyos samedicino diagnostireba, teqnikuri 

diagnostireba, ekonomiuri sistemis diagnostireba, ekologiuri sistemis 

diagnostireba da sxva.      diagnostirebis amocanaTa amoxsnisas, dakvirvebadi 

monaccemTa safuZvelze (simptomebis) safuZvelze unda gakeTdes daskvna maTi 

gamomwvevi mizezebis Sesaxeb. vTqvaT, Cven gvaqvs simravle, romeliRac sistemis 

simptomebis(semantikuri qselis wveroebi):  10987654321 xxxxxxxxxxx   da agreTve 

gvaqvs simravle im darRvevebisa, romelTa meSveobiT es simptomi SeiZleba iyos 

gamowveuli wveroebi  .321 AAAA  es wveroebi warmoadgenenam simptomebis 

SesaZlo mizezebs. simptomebs da darRvevebs akavSireben   144321 ...RRRRRR

mizez-Sedegobrivi damokidebulebebi.            Tu ix  dakavSirebulia jA sTan, 

maSin Cven SegviZlia vTqvaT, rom iA  aris SesaZlo mizezi ix  _s. cxadia, rom 

nebismieri simptomi x  simravlidan SeiZleba iyos gamowveuli sxvadasxva 

SesaZlo mizeziT. vTqvaT Cveni monacemebis safuZvelze agebulia semantikuri 

qseli (naxati 2). am qselSi warmodgenilia eqspertis codna Sesabamisi sistemis 
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Sesaxeb. vTqvaT, romeliRac obieqts aRmouCnda simptomebi 752 xxx  

Sesabamisi wveroebi vuwodoT Aaqtivizirebul wveroebad. rkalebi gamosuli 

Aaqtivizirebuli wveroebidan ikveTebian wveroebSi,
 

 ,321 AAAA   romlebic 

asaxaven savaraudo mizezebs. am wveroebis Sefaseba ganisazRvreba rkalebis 

raodenobiT romlebic ikveTeba am wveroSi. amitom yvelaze maRali Sefaseba 

eqneba im wveros, romelSi ikveTeba rkalebis maqsimaluri raodenoba. amitom 

simpnomebis 752 xxx  Ayvelaze albaTuri mizezi Cven SemTxvevaSi aris .1A  e.i. 

1A aris yvelaze albaTuri diagnozi (ixile suraTi2).              Tu rkalebs 

miewereba sarwmunoebis koefiwientebi am wveroebis Sefaseba yalibdeba im 
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gamomwvevi mizezebis Sesaxeb. vTqvaT, Cven gvaqvs simravle, romeliRac sistemis 

simptomebis(semantikuri qselis wveroebi):  10987654321 xxxxxxxxxxx   da agreTve 

gvaqvs simravle im darRvevebisa, romelTa meSveobiT es simptomi SeiZleba iyos 

gamowveuli wveroebi  .321 AAAA  es wveroebi warmoadgenenam simptomebis 

SesaZlo mizezebs. simptomebs da darRvevebs akavSireben   144321 ...RRRRRR

mizez-Sedegobrivi damokidebulebebi.            Tu ix  dakavSirebulia jA sTan, 

maSin Cven SegviZlia vTqvaT, rom iA  aris SesaZlo mizezi ix  _s. cxadia, rom 

nebismieri simptomi x  simravlidan SeiZleba iyos gamowveuli sxvadasxva 

SesaZlo mizeziT. vTqvaT Cveni monacemebis safuZvelze agebulia semantikuri 

qseli (naxati 2). am qselSi warmodgenilia eqspertis codna Sesabamisi sistemis 

Sesaxeb. vTqvaT, romeliRac obieqts aRmouCnda simptomebi 752 xxx  

Sesabamisi wveroebi vuwodoT Aaqtivizirebul wveroebad. rkalebi gamosuli 

Aaqtivizirebuli wveroebidan ikveTebian wveroebSi,
 

 ,321 AAAA   romlebic 

asaxaven savaraudo mizezebs. am wveroebis Sefaseba ganisazRvreba rkalebis 

raodenobiT, romlebic ikveTeba am wveroSi. amitom yvelaze maRali Sefaseba 

eqneba im wveros, romelSi ikveTeba rkalebis maqsimaluri raodenoba. amitom 

simpnomebis 752 xxx  Ayvelaze albaTuri mizezi Cven SemTxvevaSi aris .1A  e.i. 

1A aris yvelaze albaTuri diagnozi (ixile suraTi2).              Tu rkalebs 

miewereba sarwmunoebis koefiwientebi am wveroebis Sefaseba yalibdeba im 

rkalebis woniTi koeficientebis jamis gamoTvliT, romlebic gamodian 
aqtivizirebul wveroebidan da ikveTebian Ai  i = 1,...,10 wveroebze. yvelaze 

albaTuri hipoteza iqneba is, romelic warmodgenilia wveroTi romelsac 

gaaCnia maqsimaluri Sefaseba. es wvero asaxavs diagnozs.       

                        

                   

x1  x2 

x3 

x4 x5 x6 x7 x8 x9 x10 

A1 A2 A3 

suraTi 2 
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                                 leqcia 6 

 

               codnis warmodgena freimebis saxiT. 

produqciebis ganxilvis dros iyo aRniSnuli, rom Seqmnil situaciaSi 

gadawyvetilebis misaRebad codnis bazasi unda movZebnoT produqcia, romlis 

marcxena mxare emTxveva mimdinare situaciis aRweras. Tu aseTi produqcia 

moiZebneba, maSin miiReba gadawyvetileba, romelic Seesabameba am produqciis 

daskvniT nawils (maSin nawils). Tu zusti damTxveva ar moxda Cven ver miviRebT 

Sedegs. amave dros realur samyaroSi situaciebis raodenoba SeiZleba iyos 

Zalian didi, praqtikulad usasrulo. cadia, rom Cven ar SegviZlia SevqmnaT 

codnis bazaSi produqciebi, romlebic iTvaliswineben nebismier Seqmnil 

situacias. amis gamo bevr SemTxvevaSi Cven ver mivaRwevT Sesabamis Sedegs. 

am siZneleebis gadalaxvis mizniT cnobilma amerikelma mecnierma m. minskim 

ganaviTara midgoma, romlis mixedviT realuri samyaros manqanuri modeli unda 

iyos warmodgenili e.w. freimebis saxiT. 

freimi aris monacemTa struqtura steriotipiuri situaciebis warmosadgenad. 

freimi SeiZleba iyos warmodgenili qseliT, romelic Seicavs kvanZebs da 

rkalebs. freimis zeda doneebi yovelTvis aris fiqsirebuli da Seicaven 

faqtebs, romlebic yovelTvis WeSmaritia. qveda doneebi Seicaven cariel 

ujredebs, romlebic unda iyon Sevsebulebi. 

SeiZleba iTqvas, rom freimi aris is aucilebeli minimumi, romlis gareSe ar 

arsebobs obieqti, movlena an procesi. 

vTqvaT Cven unda avRniSnoT cneba “moZraoba” moZraoba dakavSirebulia raRac 

komponentebTan, romlebic qmnian garkveul struqturas. 

moZraoba ( vina, ra)(rogor)(sad)(saidan)(saiTken)(ris meSveobiT)(ratom)(rodis       

yvela warmodgenili pozicia dakavSirebulia moZraobasTan. (aRnisnulia 

kiTxvebi dakavsirebuli moZraobasTan). 
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madaliTi: 

moZraoba    (kostavas quCaze)(avtosadgomidan)(vaJa fSavelas 

quCisken)(avtomanqaniT) (dilis 8 saaTze   

aq   niSnavs cariel adgils, romlis magivrad SeiZleba iyos Casmuli 

konkretuli obieqti.  

 

freimi magida. 

  ra?   ra?   sad? 

magida  dasayrdeni) (brtyeli zedapiri) (dasayrdenze  aseTi struqtura 
gvaZlevs saSualebas gamovicnoT nebismieri magida. amisaTvis saWiroa vicodeT 

ra aris dasayrdeni da ra aris zedapiri. 

dasayrdeni da zedapiri aucilebeli komponentia nebismieri magidis. 

m. minskis samuSaoebSi ganixileba freimebi warmodgenili scenariumebis saxiT. 

freimi scenariumi warmoadgens struqturas romeliRac moqmedebisTvis, 

movlenisTvis da a.S. 

freimi – scenariumi Seicavs moqmedebebis, cnebebis, movlenebis damaxasiaTebel 

elementebs. 

magaliTisaTvis ganvixiloT freimi – scenariumi restorani.  

rolebi: momsvleli, oficianti, Sefi, molare. 

mizani: saWmlis miReba. 

scena I  Sesasvleli 

Semosvla restoranSi. 

SevxedoT sad aris carieli magidebi. 

avirCioT adgili. 

mivideT am adgilTan. 

davjdeT. 

scena II  SekveTa. 

menius miReba. 

menius wkiTxva. 

gadawyveta risi SekveTa ginda. 

SekveTis gakeTeba 

 
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scena III  saWmeli. 

saWmlis miReba. 

saWmlis mirTmeva. 

scena IV  wasvla. 

angariSis Txovna. 

fulis gadaxda. 

gamosvla restornidan. 

cxadia, rom yvela CamoTvlili moqmedeba SeiZleba iyos realizebuli 

sxvanairad situaciis mixedviT. 

 

cneba da misi warmodgena kompiuterSi. 

adamianis mexsierebaSi inaxeba sxvadasxva cnebebis didi raodenoba. es aris 

cnebebi sxvadasxva obieqtebis da movlenebis Sesaxeb (saxlebis, cxovelebis, 

adamianebis da a.S.). ZiriTadi cneba warmoidgineba sityviT. am sityvas eniWeba 

Sesabamisi cnebis damaxasiaTebeli niSnebi. 

aviRoT romelime cneba warmodgenili sityviT, magaliTad: Caidani. am sityvis 

mniSvneloba aRiwereba iseTi niSnebiT, rogoric aris: WurWeli liTonis an 

keramikuli, romelsac aqvs saxeluri, gamoiyeneba wylis asaduReblad an Cais 

dasayeneblad. 

agreTve SegviZlia gavxsnaT Sinaarsi iseTi cnebebis, rogoric aris sasadilo, 

namcxvari, avtomanqana da a.S. 

maSasadame sityviT warmodgenili cneba ganisazRvreba sityvebis meSveobiT. 

rogorc wesi cnebis Sinaarsis gansazRvris mizniT gamoiyeneba: 

1. klasi, romelsac miekuTvneba mocemuli cneba. 
2. niSan-Tvisebebi, romlebic gamoyofen am cnebas am klasis sxva cnebebisgan. 
3. mocemulia cnebis magaliTebi. 

SegviZlia avagoT sqema cnebis standartuli gansazRvrisaTvis  

(nax.  .,,,1 dcba  fqvilis nakeTi 

 

  cneba               klasi                                      tkbili gemo                

 niSani 

 magaliTi ekleri, Su 

               nax 1 a                                 nax 1 b 

 

 a 

namcxva

riri 

klasi 

magaliT

iiii 

niSani 
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Sevcvalod exla isari, romelzec aweria sityva klasi isriT sadac        

miwerilia “aris raRac”. isars sityviT “niSani” SevcvaloT isriT “aqvs an aris”, 

maSin Cveni bolo struqtura warmoidgineba Semdegnairad: sityva magaliTis 

magivrad Cven segviZlia aviRoT Sebrunebuli mimarTeba, sadac isari mimarTulia 

klasisagan konkretul magaliTze. 

 

Tu klasi aris konteineri, maSin WurWeli aris konteineris magaliTi. 

cnebebis meSveobiT SeiZleba sxvadasxva informaciis warmodgena, magaliTad 

informacia imis Sesaxeb, rom mSier loms, romelsac hqvia leo stkiva yuri. 

es SeiZleba warmodgenil iqnas aseTi struqturiT (nax.2)  

lomi 

  aris raRac 

leo       aqvs            

                   yuri 

   aris    

      mSieri 

  daavadebuli 

 

           nax 2 

                        leqcia7 

rogorc iyo aRniSnuli wina leqciaze cnebebis meSveobiT SeiZleba sxvadasxva 

informaciis warmodgena.iyo asaxuli informacia “mSier loms, romelsac hqvia 

leo stkiva yuri”. iyo warmodgenili Sesabamisi struqtura. 

Tu Cven gvinda am informaciis garda avsaxoT is, rom jonis, romelic adamiania 

aqvs dazianebuli yuri es warmoidgineba ase: (nax3) 

lomi adamiani 

   aris  aris raRac 

   raRac  

leo     aqvs        yuri    aqvs joni 

                   aris        aris           

 

   aris mSieri  daavadebuli      dazianebuli  nax3 
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magram, unda avRniSnoT, rom aseTi warmodgena ar aris srulyofili. saqme 

imaSia, rom aq gamodis rom leos yuri da jonis yuri aris erTi da igive yuri, 

amitom jonis Sesaxeb informaciis Ziebis dros Cven miviRebdiT Setyobinebas, 

rom jonis yuri ara marto dazianebulia, aramed daavadebulia. amitom Cven 

unda ganvasxvavod jonis yuri da leos yuri. amisaTvis Cven unda aviRoT erTi 

zogadi cneba yuri da konkretuli, romelic ekuTvnis leos da romelic 

ekuTvnis jonis. amis gamo Cveni struqtura miiRebs Semdeg saxes: (nax.4) 

 

 

lomi yuri                             adamiani 

aris raRac aris raRac      aris raRac 

leo   aqvs         leos yuri        jonis yuri  aqvs joni 

aris aris aris 

 

mSieri            daavadebuli          dazianebuli 

 nax 4 

  

struqturebi warmodgenili naxazebze (2, 3, 4) SeiZleba warmodgenil iqnas 

cxrilis saxiT, rac ufro xelsayrelia kompiuterSi warmosadgenad. 

magaliTad (nax.2) SeiZleba iyos warmodgenili Semdegi cxrilis saxiT:  

 

 lomi daavadebuli mSieri yuri 

leo aris raRac  aris  

Lleos yuri  aris  aris raRac 

  
cxrili 1 

  

 

nax.3 SeiZleba iyos warmodgenili cxriliT: 

 

 mSieri daavadebuli dazianeba adamiani lomi yuri 

leo aris    aris 

raRac 

aqvs 
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joni    aris 

raRac 

 aqvs 

yuri  aris aris    

   
cxrili2 

   

nax.4 SeiZleba iyos warmodgenili cxriliT: 

 

 lomi adamiani yuri daavadebuli dazianebuli 

leo aris raRac  aqvs   

joni  aris raRac aqvs   

leos yuri

  

jonis 

yuri 

  arisraRac 

Aaris 

raRac 

aris  

aris 

 cxadia, rom aseTi cnebebis meSveobiT 

SeiZleba iyos warmodgenili codna, raRac obieqtis an situaciis Sesaxeb. 

yovel cnebas aqvs ori logikuri maxasiaTebeli: Sinaarsi da moculoba. 

                       cnebis Sinaarsi.                                                                                 

simravle im niSnebis da Tvisebebis, romlebsac Seicavs cneba warmoadgens 

cnebis Sinaarss. magaliTad: cneba kvadratis Sinaarsi iqneba niSnebi: aqvs marTi 

kuTxe, aqvs toli gverdebi. 

 

                       cnebis moculoba.  

simravle im obieqtebis, romlebsac moicavs cnebaaris cnebis moculoba. 

moculoba cnebis “mravalkuTxedi aris: samkuTxedi, oTxkuTxedi, xuTkuTxedi da 

a.S.  

roca saWiroa cnebis gansazRvra Cven ar CamovTvliT yvela niSnebs, romlebsac 

Seicavs cneba (es SeiZleba iyos usasrulo) CamovTvliT mxolod arsebiT 

niSnebs. 

magaliTad: bulbuli aris frinveli, romelsac aqvs niSnebi: aris patara, 

kargad mReris. 

 

                                  leqcia8 

  filmoris gramatikis gamoyeneba moqmedebis aRwerisTvis 
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lingvistikis Tanaxmad arsebobs enis ramodenime done. erTerTi done 

warmoadgens zedapiruli struqturis dones. am doneze warmoidgineba 

dakvirvebadi Sedegebi enis meqanizmis funqcionirebis – realuri winadadeba. 

meore ki warmoadgens enis siRrmiseuli struqturis dones. am doneze 

warmoidgineba azrovnuli Sinaarsi. winadadeba SeiZleba iyos gansxvavebuli 

zedapirul doneze, magram semantikur doneze maT SeesabamebaT erTi da igive 

azri. kompiuterSi es ori winadadeba iqneba erTnairad warmodgenili. imisaTvis, 

rom winadadebaSi, romelic warmodgenilia zedapiruli struqturiT, 

aRmovaCinoT Sida struqtura, unda gamovyoT am winadadebaSi TviT moqmedeba. 

filmoris mixedviT moqmedebis aRwerisTvis unda iyos naCvenebi vin awarmoebs 

moqmedebas. (agenti), raze an visze vrceldeba moqmedeba (obieqti), adgili sadac 

xorcieldeba moqmedeba (adgili) iaraRi, romlis meSveobiT xorcieldeba 

moqmedeba (iaraRi), piri, romelic sargeblobs moqmedebis SedegiT (misamarTi), 

moqmedebis dro da a.S. 

ganvixiloT ori winadadeba: “ZaRli kbens adamians” da “adamiani dakbenilia 

ZaRlis mier”. am or winadadebas aqvs sxvadasxva zedapiruli struqtura, magram 

siRrmiseuli struqtura erTnairia. orive winadadebaSi agenti aris ZaRli, 

obieqti – adamiani, moqmedeba kbena. orive winadadeba kompiuterSi erTnairad 

iqneba asaxuli. movlenis RerZi aris moqmedeba – kbena. moqmedeba aRiwereba 

Semdegi saxiT:  

 

 

 

 

       Cvens SemTxvevaSi orive winadadeba iqneba ase warmodgenili. 

            

                       

 

 

 

 

 

 

 

 

moqmedeba 

 

agenti 

adggili iaraRi 

obieqti 

 

misamarTi 

kbens ZaRli 
agenti obieqti adamiani 

adgili 

ar aris 

naCvenebi 
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aviRoT winadadeba: “guSin aleqsandrovis baRidan me Cemi fotoaparatiT 

gadaviRe qaSveTis eklesia. 

                    aleqsandrovis baRi 

adamiani adgili eklesia 

 aris raRac 

 agenti                                   

     me                                obieqti . qaSveTis eklesia 

                      dro fotoaparati 

                                         iaraRi    aris raRac  

 

                                        Cemi fotoaparati 

 

  

                                    

aseTi struqtura iZleva saSvalebas miviRoT pasuxi zogierT kiTxvaze: 

1. vin gadaiRo qaSveTis eklesia? 
2. ra aris qaSveTis eklesia? 
3. riTi iyo gadaRebuli qaSveTis eklesia? 
4. rogori aparatiT iyo gadaRebuli qaSveTis eklesia? 
5. rodis iyo gadarebuli? 
6. sad iyo gadaRebuli? 
7. sad mdebareobs qaSveTis eklesia?        

 

situaciis sityvieri aRwera da gasaRebi sityvebi   

 

vTqvaT codnis bazaSi codna warmodgenilia produqciebis meSveobiT. es imas 

niSnavs, rom produqciis marcxena mxares warmodgenilia, raRac situaciis 

aRwera da marjvena mxares warmodgenilia gadawyvetileba, romelic misaRebia 

am situaciaSi. nebismieri axali sitiaciis aRwera, romelic iqneba Setanili 

kompiuterSi, Sesabamisi gadacyvetilebis misarebad unda zustad daemTxves 

romelime produqciis marcxena mxares. 

Tu zust damTxvevas adgili ar eqneba, produqciis marjvena mxare ar 

amuSavdeba. cxadia, rom es Zalian zRudavs momxmarebels. 

gadaviRe 
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sakmarisia, rom winadadebaSi moxdes sityvebis gadaadgileba, an romelime 

sityva iyos Secvlili sinonimiT, an iyos moyvanili raRac damatebiTi sityvebi, 

rac ar aris gaTvaliswinebuli Sesabamisi produqciis marcxena mxaris 

aRweraSi, Cven ver miviRebT veraviTar Sedegs. imisaTvis, rom Tavidan 

aviciloT aseTi semTxvevebi unda moxdes situaciis arweris gamocnoba. raRac 

gansakuTrebuli sityvebis gamoyenebiT. aseTi gansakuTrebuli sityvebis rolSi 

SeiZleba gamoyenebul iqnas e.w. gasaRebi sityvebi. situaciis aRweris 

gamosacnobad  upirveles yovlisa unda moxdes winadadebis kanonizireba. es 

imas niSnavs, rom yvela Sesasvleli sityva unda emTxveodes im sityvebs, 

romlebic arian leqsikonSi. Tu es damTxveva ar aris sityva winadadebaSi unda 

Seicvalos sinonimiT leqsikonidan. maSin winadadeba standartulad iqneba 

warmodgenili. 

 

 

 

 

situaciis aRweris gamosacnobad upirveles yovlisa unda moxdes Sesabamisi 

winadadebis kanonizireba. amis Semdeg SeiZleba gamoviyenoT gasaRebi sityvebi. 

sityva warmoadgens gasaReb sityvas im SemTxvevaSi Tu am sityvas Seicavs 

Sesasvleli winadadebebis erTi naxevari da meore naxevari ara. e.i. gasaRebi 

sityva anxorcielebs Sesasvleli winadadebebis simravles dayofas or klasad. 

TiToeuli qveklasi kidev daiyofa or klasad da a.S. vinaidan yvela 

winadadeba codnis bazaSi danomrilia, aseTi dayofis meSveobiT Cven miviRebT 

Sesasvleli winadadebebis nomrebs. yoveli es nomeri Seesabameba romeliRac 

produqciis marcxena mxares. 

aRsaniSnavia, rom winadadebis dayofa or Tanabar klasebad SesaZlebeli xdeba 

mxolod idealur SemTxvevaSi. amitom daSvebulia dayofa daaxloebiT or 

Tanabar klasebad. e.i. sityvebi, romlebic anxorcieleben aseT dayofas, 

warmoadginen gasaReb sityvebs. 

nebismieri axali winadadeba, romelic aRwers situacias kanonizirebis Semdeg 

mowmdeba gasaRebi sityvebis meSveobiT da miRebuli nomris Sesabamisad 

miekuTvneba ama Tu im klass, an Cven SemTxvevaSi ama Tu im produqciis 

marcxena mxares. amisaTvis yovli Sesasvleli winadadeba Semowmebis dros 

xvdeba xis ama Tu im Stoze da sabolood miaRwevs temninalur wveroebs, 

sadac aRniSnulia Sesasvleli winadadebis nomeri. 

aseTi procedura gvaZlevs saSualebas gamovicnoT winadadebebi im SemTxvevaSi, 

rodesac isini mniSvnelovnad gansxvavdebian im winadadebebisagan, romlebic 

arian produqciis marcxena mxareSi. momxmareblisagan ar moiTxoveba zusti 

gameoreba am winadadebebis. Cven ganvixileT SemTxveva, rodesac produqciis 

marjvena mxare gvaZlevs gadawyvetilebas, romelic unda iyos miRebuli 

Sesabamis situaciaSi. magram aris SemTxvevebi, rodesac produqciis marjvena 

mxare migviTiTebs rogor unda moiZebnos gadawyvetileba Sesabamis situaciaSi. 
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gasaRebi sityvebis Zieba da winadadebebis gamocnoba gasaRebi 

sityvebis meSveobiT. 

 

ganvixiloT winadadebaTa simravle. simartivisTvis winadadebebis sityvebi 

avRniSnoT asoebiT. 

vTqvaT Cven gvaqvs aTi winadadeba. yoveli es winadadeba arwers raRac 

situacias. yoveli es winadadeba warmoadgens Sesabamisi produqciis marcxena 

mxares da yovel am winadadebas Seesabameba gadawyvetileba (produqciis 

marjvena mxare) e.i. asoebi cba ,,  da a.S. warmoadginen winadadebebis sityvebs 

 vdcba1       nzp6  

 tmlka2       dn7      

  

 tda3        zp8       

 mlka4       wok9  

 ka5        ..10 SO  

 

davyoT winadadebaTa simravle or klasebad. Semdeg yoveli dayofili 

simravle qveklasebad da a.S. SevamowmoT winadadebebi romelSiac Sedis sityva 

 a  meore winadadebebi, romelSiac Sedis sityva n  da a.S. yovel Stos 

mivaweroT winadadebebis nomrebi. 
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e.i. gasaRebi sityvebia: konltda  

am sityvebis meSveobiT xdeba winadadebebis gamocnoba nomris miniWebiT. yovel 

am winadadebaSi SeiZleba moxdes sityvebis gadaadgileba. SeiZleba daematos 

sxva sityvebi. es ar Secvlis Cvens daskvnas winadadebis ama Tu im klasisadmi 

mikuTvnebis Sesaxeb. aviRoT magaliTisaTvis winadadeba, romelic 

warmoidgineba Semdegi sityvebiT.  

tpdwa  SevamowmoT gasaRebi sityvebis meSveobiT 

1. a  aris? – gadavideT marcxena Stoze. + 

2. d  aris? – marcxena Stoze + 
3. v  aris? – ara (-) marjvena Stoze. 

Cven mivaRwieT terminalur wveros, romlis nomeri aris 3. e.i. es winadadeba 

Sinaarsis mixedviT warmoadgens igive winadadebas, rac winadadeba romelsac 

aqvs mesame nomeri produqciebis siaSi. 

 

 leqcia9 

           bulis algebris zogierTi sakiTxebi. 

funqcia  nxxf 1  warmoadgens bulis funqcias, Tu is iseve rogorc misi 

argumentebi Rebulobs mxolod or mniSvnelobas  .1,0  

vinaidan bulis funqciis argumentebi Rebuloben mxolod or mniSvnelobas 

nebismieri bulis funqciis are aris sasrulo. amis gamo nebismieri bulis 

funqcia SeiZleba warmodgenil iqnas cxrilis saxiT: 

 

       …                  
 

 

   

0 1   1   

0 0 1 0   

         

1 0   0   
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aq argumentebis mniSvnelobebis erToblioba warmoadgens nakrebs. Nebismieri 

bulis funqcia gansazRvrulia n2  nakrebze. sxvadasxva n argumentian bulis 

funqciebis raodenoba aris 
n22 . 

Tu argumentebis raodenoba aris 2, maSin cxrili miiRebs aseT saxes: 

                                                             

0 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

0 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 

1 0 1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 

1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 

 

n argumentiani bulis funqcia, romelic Rebulobs mniSvnelobas “erTi” 

argumentebis mxolod erT nakrebze aris erTianis konstituenta. Tu Cven gvaqvs 

n argumentiani funqcia, maSin erTianis konstituentebis raodenoba iqneba 4. es 

iqneba funqcia 128 , ff , 14f  da .15f  avRniSnoT erTianis konstituenta aso K

Ti, romlis indeqsi warmoadgens nakrebis nomers, romelzedac konstituenta 

erTis tolia. 

   218214 xxfxxK   

   2112213 xxfxxK   

   2114212 xxfxxK   

   2115211 xxfxxK   

rogorc wesi erTianis konstituentas asaxaven yvela argumentebis foniunqciiT 

aRebuli uaryofiT an uaryofis gareSe. 

magaliTad:  

,214 xxK   radganac erTis toli xdeba, roca  .1;1 21  xx  

,213 xxK   radganac erTis tolia, roca .0;1 21  xx  

,212 xxK   radganac erTis tolia, roca .1;0 21  xx  

,211 xxK   radganac erTis tolia, roca .0;0 21  xx  

nebismieri bulis funqcia SeiZleba warmodgenil iqnas, rogorc erTianis 

konstituentebis diziunqcia. 

magaliTad: funqcia 4f  SeiZleba iyos warmodgenili: 
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.21214 xxxxf    .21216 xxxxf     .218 xxf   

iqneba funqcia 128 , ff , 14f  da .15f  avRniSnoT erTianis konstituenta aso K

Ti, romlis indeqsi warmoadgens nakrebis nomers, romelzedac konstituenta 

erTis tolia. 

   218214 xxfxxK   

   2112213 xxfxxK   

   2114212 xxfxxK   

   2115211 xxfxxK   

rogorc wesi erTianis konstituentas asaxaven yvela argumentebis foniunqciiT 

aRebuli uaryofiT an uaryofis gareSe. 

magaliTad:  

,214 xxK   radganac erTis toli xdeba, roca  .1;1 21  xx  

,213 xxK   radganac erTis tolia, roca .0;1 21  xx  

,212 xxK   radganac erTis tolia, roca .1;0 21  xx  

,211 xxK   radganac erTis tolia, roca .0;0 21  xx  

nebismieri bulis funqcia SeiZleba warmodgenil iqnas, rogorc erTianis 

konstituentebis diziunqcia. 

magaliTad: funqcia 4f  SeiZleba iyos warmodgenili: 

.21214 xxxxf    .21216 xxxxf     .218 xxf   

               cnebis fomireba kompiuterSi 

Cven ganvixileT cnebis gansazRvris sakiTxi, cnebis Sinaarsis da moculobis 

sakiTxebi da is saSualebebi, romelTa meSveobiT cneba warmoidgineba 

kompiuterSi. 

Cveni amocana mdgomareobda imaSi, rom cneba aRwerili sityvebiT warmodgenil 

iqnas iseT formaSi, romelic moxerxebuli iqneba kompiuterSi Sesatanad. magram 

Cven araferi ar gviTqvia cnebis formirebis Sesaxeb. rogor yalibdeba adamianis 

tvinSi obieqtebis ganzogadebuli aRwera. rogor xdeba, rom bavSvi, romelmac 

naxa ramodenime saxis ZaRli, ayalibebs Tavis tvinSi iseT ganzogadebul 

aRweras, romelic aZlevs mas saSualebas am aRweris safuZvelze gamoicnos 

nebismieri ZaRli. 

cxadia Cven ar viciT zustad rogor xdeba es, Cven vagebT cnebis formirebis 

sxvadasxva modelebs.  
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bunebriv pirobebSi imisTvis, rom adamianis tvinSi Camoyalibdes cneba raRac 

obieqtis Sesaxeb, adamianma unda miiRos informacia erTi klasis obieqtebis 

Sesaxeb. es informacia ZiriTadad warmoidgineba obieqtebis niSan-Tvisebebis 

meSveobiT. am informacias unda Sevusabamod obieqtis klasis saxeli an 

Sefaseba. arsebobs cnebis formirebis sxvadasxva midgomebi. ganvixilod erTi 

midgoma, romelic iyenebs bulis funqciebs.  

                      cnebis formirebis modeli    

   wina leqciebSi Cven araferi ara vTqviT cnebis formirebis Sesaxeb. rogor 

yalibdeba adamianis tvinSi  obieqtTa klasis ganzogadebuli aRwera, romlis 

safuZvelze SesaZlebeli xdeba am klasis obieqtebis gamocnoba. arsebobs cnebis 

formirebis sxvadasxva modelebi. ganvixilod erTerTi aseTi modeli, romelic 

iyenebs logikur  funqciebs  (konceptualuri modeli). 

ganvixiloT klasebis aRweris amocana. es amocana ixsneba swavlebis reJimSi. 

kompiuters Tanamimdevrulad warudgenen sxvadasxva klasis obieqtebs, maTi 

klasebis miTiTebiT. obieqti warmodgenilia veqtoris saxiT, romlis 

komponentebia obieqtis niSan-Tvisebebi. es niSan-Tvisebebi axasiaTeben obieqtebs. 

niSan-Tvisebebi Rebuloben sxvadasxva mniSvnelobebs. es mniSvnelobebi SeiZleba 

iyos rogorc raodenobrivi aseve Tvisobrivi xasiaTis.  

maSasadame obieqtis aRwera mocemulia maTi niSan-Tvisebebis sruli nakrebiT. 

aseTi obieqti SeiZleba warmodgenil iqnas cxrilis saxiT, sadac Lxxx ...21  

warmoadgens niSan-Tvisebebs da aijGG  maT mniSvnelobebs. 

 

 

x1 ... XL 

a11 ... a1L 

... ... ... 

am1 ... anL 

 

cxrili 1 

 

 

konceptualur midgomaSi ganixileba binaruli mniSvnelobebi. amitom unda 

moxdes binarizacia im arabinruli mniSvnelobebis, romlebsac Rebuloben ix  

niSan-Tvisebebi. 
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binarizaciis mizniT niSanTa raodenobrivi mniSvnelobebi unda dayofil iqnas 

ramodenime Sualedebze.  

Tu dayofis Sualedebis raodenoba aris k , maSin erTi niSan-Tvisebebis 

magivrad gveqneba k  binaruli niSan-Tviseba. cxadia, rom am SemTxvevaSi niSnebis 

raodenoba gaizrdeba.  

aviRoT predikati  xP , romelic niSnavs imas, rom x  aris raRac SualedSi. 

cxadia, rom   1xP  Tu x  moxvda mocemul intervalSi da   0xP  winaaRmdeg 

SemTxvevaSi. aseTi predikatebi warmoadgenen binarul niSnebs. rodesac x 

Rebulobs konkretul mniSvnelobas predikatuli ganmtkicebis magivrad miiReba 

gamonaTqvami romelic SeiZleba iyos an WeSmariti an mcdari. ganvixiloT 

magaliTi, rodesac obieqti xasiaTdeba 5 niSan-TvisebebiT. .54321 xxxxx  

vTqvaT Cven CavatareT binarizaciis procedura da miviReT cxrili Semdegi 

saxis. aq pirveli sami striqoni ekuTvnis pirveli klasis obieqts 1R  da meore 

ori .2R  

    x1 x2 x3 x4 x5                   f1    f2 

    0 1 1 0 0 R1   1   0 

    1    1 0 1 1 R1   1   0  

    0      1 1  0 0 R1 1    0 

    1     1  0     1  1 R2  0    1 
    1     1       0      1       1       R2 0    1 

    1     0       0      0       1    R2 0    1 

      

      
      
yoveli striqoni aRiwereba niSanTa koniunqciiT. ase pirveli3 striqoni 

aRiwereba funqciiT: 

.5432154321543211 xxxxxVxxxxVxxxxxxF   

meore3 striqoni funqciiT: 

.5432154321543212 xxxxVxxxxxVxxxxxxF   

F1 funqcia axasiaTebs yvela obieqts, romelic ekuTvnis pirvel klass  daF2. 

meore klass.  agreTve SeiZleba warmodgenil iqnas sxva klasis maxasiaTebeli 

funqciebi.  

aseTi funqciebi warmodgenili diziunqciur normalur formaSi raRac 

miaxloebiT warmoadgenen cnebis models. niSan-Tvisebebi SeiZleba iyos 

vizualuri xasiaTis, maSin isini asaxaven obieqtis gamosaxulebas. magram xSirad 

niSnebi asaxaven obieqtis mdgomareobas. es SeiZleba iyos daavadebuli 

organizmis aRwera, ekonomikuri sistemis aRwera, garemos ekologiuri 

mdgomareobis aRwera da a.S.nebismieri axali obieqti, romelic 1F  funqciaze 
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miiRebs WeSmarit mniSvnelobas miekuTvneba 1R  klass. Tu obieqti miiRebs 

WeSmarit mniSvnelobas 2F  funqciaze, maSin es obieqti miekuTvneba 2R  klass. 

               

  

                           leqcia10 

             codnis warmodgenis logikuri modeli 

propoziciuli (gamonaTqvamis) aRricxva ar gvaZlevs saSualebas struqturis 

gamovlinebis. Cven ara gvaqvs imis saSualeba, rom vnaxoT winadadeba 

(gamonaTqvami) WeSmaritia an yalbi. vTqvaT, Cven gvaqvs winadadeba: Tamazis deda 

eqimia. es winadadeba aris an WeSmariti an yalbi. magram Cven ar SegviZlia 

warmovidginoT iseTi cneba rogoric aris: Tamazis deda. an Tamazi. predikatTa 

aRricxva iZleva amis saSualebas. misi elementaruli simboloebi aris 

individualuri cvladebi  xyz  xalxi, vaSli, ricxvebi, sagnebi da sxva. 

 

           predikatTa aRricxva da codnis warmodgena. 

 

 

codnis warmosadgenad SeiZleba gamoyenebul iqnas logikuri meTodebi, kerZod, 

predikatTa aRricxva. predikati – aris funqcia, romelic Rebulobs erTerT 

mniSvnelobas oridan – WeSmarit an yalbs. Tu M  aris predikati, romelic 

awesebs mikuTvnebas mwerlebTan, maSin  xM  iqneba WeSmariti im SemTxvevaSi, 

roca x  aris mwerali da yalbi winaaRmdeg SemTxvevaSi. Tu f  aris mamobis 

funqcia, maSin  xf  warmoadgens adamians, romelic aris adamianis mama, 

romelic warmodgenilia x  cvladiT. 

Cven SegviZlia warmovidginoT cneba babua Semdegnairad   .xff  

CamoTvlil magaliTebSi iyo erTadgiliani predikatebi. erTadgiliani 

predikatebi warmoadgenen x  sagnis Tvisebas. SeiZleba ganvixiloT 

mravaladgiliani predikatebi. magaliTad .yx   es aris oradgiliani predikati. 

oradgiliani predikati warmoadgens binalur mimarTebas. yx   predikatebis 

enaze SeiZleba warmodgenil iqnas ase: meti  yx,  sadac predikatis mniSvneloba 

“meti” iqneba WeSmariti Tu yx   da yalbi – winaaRmdeg SemTxvevaSi. formulebi, 

romlebic warmoadgenen predikatTa simbolos warmoadgenen atomur formulas. 

magaliTad: meti (kvadratuli fesvi 16) an   .xff  atomuri formula aris 

swored agebuli formula predikatTa aRricxvaSi. atomuri formulebi 

SeerTebuli &V da – aris swored agebuli formula. magaliTad: 

       xyVRygQxP ,&  aris swored agebuli funqcia, magram es ar aris 

winadadeba, radganac Cven ar SegviZlia imis Tqma WeSmaritia es formula Tu 
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yalbi. es imaze aris damokidebuli ra konkretul mniSvnelobebs miiReben 

cvladebi x  da y . imisTvis, rom iyos miTiTebuli ra zomis cvladi unda iyos 

WeSmariti iyeneben kvantorebs.  

aris erTobis kvantori   da arsebobis kvantori .  erTobis kvantorisTvis 

 x  x is yvela mniSvneloba unda iyos WeSmariti da arsebobis kvantorisTvis 

 .x  sakmarisia, rom zogierTi mniSvneloba iyos WeSmariti. kvantorebis 

gamoyenebiT SeiZleba iyos asaxuli bunebrivi enis mravali winadadeba. 

ganvixiloT winadadeba: kompiuteris yvela specialisti programistia. es 

winadadeba Caiwereba ase: 

 x (kompiuteris specialisti  x programisti  x  rac SeiZleba wavikiTxoT 

ase: yvela x saTvis Tu x  aris kompiuteris specialisti, maSin x  aris 

programisti. 

SeiZleba erTdroulad iyos gamoyenebuli arsebobis da erTobis kvantori. 

magaliTad:  

 x  x  (mosamsaxure  x xelmZRvanelobs  xy,  am Canawers aqvs 

interpretacia: yvela mosamsaxures hyavs xelmZRvaneli. aseTi warmodgena 

gvaZlevs saSualebas warmovidginoT standartuli saxiT bunebrivi enis rTuli 

winadadebebi. amasTan es warmodgena iqneba calsaxa. es ki gvaZlevs saSualebas 

codnis warmodgenas kompiuterSi. es SesaZlebeli gaxda imitom, rom erTi 

logikuri kavSiri SeiZleba iyos gamosaxuli sxva kavSiris meSveobiT. 

magaliTad BA &  igivea rac AV B  BA  igivea rac AV .B  

logikuri gamoyvana 

codnis damuSavebisaTvis didi mniSvneloba aqvs axali faqtebis logikuri 

gamoyvanis SesaZleblobas. es axali faqtebi gamoiyvaneba raRac mocemuli 

nakrebidan. 

predikatTa aRricxva xelsayreli aRmoCnda amisTana masalis damuSavebisaTvis. 

Cven gvaqvs Semdegi faqtebi:  

1. xelmZRvanelobs (petre, joni) 
2. xelmZRvanelobs (joni, ana) 
3. xelmZRvanelobs (ana, fredi) 

agreTve gvaqvs ori wesi warmodgenili kvantorebis meSveobiT. 

1. wesi.  yx, (xelmZRvanelobs  yx, angariSs abarebs  xy,  

2. wesi.  zyx ,, (xelmZRvanelobs  &, yx angariSs abarebs  yz, angariSs 

abarebs  xz,  

es wesebi SeiZleba ese iyos interpretirebuli: 

1. “ x  da y  yvela mniSvnelobisaTvis, Tu x  xelmZRvanelobs y , maSin y  

angariSs abarebs x -is winaSe” 
2. x , y  da z  yvela mniSvnelobisaTvis, Tu x  xelmZRvanelobs y  da z  

angariSs abarebs y -is winaSe, maSin z  angariSs abarebs x -is winaSe. 
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vnaxoT SeiZleba Tu ara mocemuli faqtebis da ori wesis meSveobiT 

davamtkicoT, rom fredi pasuxs abarebs jonis winaSe. am amocanis amosaxsnelad 

pirveli wesis da mesame faqtis safuZvelze SegviZlia gavakeToT Sualeduri 

daskvna:  

pasuxs abarebs (fredi, ana) 

da Semdeg am faqtis da meore da mesame wesis gamoyenebiT gavakeToT bolo 

daskvna: 

pasuxs abarebs (fredi, joni) 

Cven SegviZlia gavagrZeloT Cveni daskvnebi da meore wesis da 1 faqtis 

gamoyenebiT miviRoT damatebiTi daskvna: 

pasuxs abarebs (fredi, petre) 

aq iyo gamoyenebuli TiTqmis ori wesi 1 da 2. magram aracxadad iyo 

gamoyenebuli kidev ori wesi ufro maRali donis. es aris “gamoyvanis wesebi”. 

pirveli aris wesi usmod"  "ponens  ,BA  ./ BA  sadac/ewodeba “turniketi” 

niSnavs maSasadame. 

meore aris specializaciis wesi, romelic Caiwereba ase:    ,xWx   ./ AWA  

es wesi asaxavs imas, rom Tu obieqtis romeliRac klass gaaCnia raRac Tviseba. 

maSin am klasis nebismier obieqts eqneba es Tviseba. 

predikatTa aRricxvaSi arsebobs bevri gamoyvanis wesebi, romlebic gamoiyeneba 

an imisaTvis, rom daamtkicon ganmtkicebis WeSmaritoba an daskvnis 

warmosaqmnelad. 

 

             

                               leqcia11 

codnis gamoyeneba gadawyvetilebis miRebis da marTvis sferoSi 

gadawyvetilebis miRebis da marTvis amocanebSi ama Tu im meTodis arCeva 
mWirdoT dakavSirebulia marTvis obieqtis TvisebebTan, da im obieqtis 
TvisebebTan romliis mimarT miiReba gadawyvetileba. 

tradiciul marTvis TeoriaSi Cven gvaqvs saqme iseT obieqtebTan, romelTa 
struqtura da funqcionireba, da agreTve marTvis miznebi da kriteriumebi 
Txouloben mkafio matematikur formalizacias. es gvaZlevs saSualebas 
SevqmnaT marTvis avtomaturi sistemebi formaluri modelebis da zusti 
metodebis safuZvelze. 

rTuli sistemebis (cocxali organizmmebi, ekologiuri sistemebi, 
ekonomikuri sistemebi, rTuli teqnikuri sistemebi da sxva). marTvisas aseTi 
formalizacia aris araefeqturi an saerTod SeuZlebeli. swored amitom, rTul 
sistemebSi gadawyvetilebis miRebis da marTvis amocanebi. ixsnebian, rogorc 
wesi, adamianis mier misi gamocdilebis da intuicoos safuZvelze.  

aRsaniSnavia, rom adamiani ayalibebs amocanTa amoxsnis models obieqtis 
Sinaarsis aRweris safuZvelze. aseTi modeli, rogorc wesi, warmoidgineba 
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bunebriv enaze. es Sinaarsiani aRwera TamaSobs marTvis obieqtis matematikuri 
modelis rols da SeiZleba warmodgenil iqnas, rogorc damokidebuleba 
obieqtTa mdgomareobis lingvisturi aRweris da gadawyvetilebebs Soris. 
amasTan modelis marTvis procesi warmoidgineba rogorc gamosavali aRweris 
gardaqmna miznobrivSi operatorTa mimdebrobis gamoyenebiT. 

gadawyvetilebis miReba da marTva aseTi rTuli sistemebiT xdeba 
situaciebis mixedviT. am SemTxvevaSi marTvis obieqtis funqcionireba SeiZleba 
warmodgenil iqnas gadawyvetilebaTa cxriliT, romlis Sesasvleli striqoni 
warmoadgens situacias da gamosasvleli sveti gadawyvetilebas, romelic 
miiReba am situaciaSi. am cxrilSi (nax. 1) i-uri striqonis da j-uri svetis 
gadakvetze iwereba 1, Tu situaciaSi Si miiReba Rj gadawyvetileba da 0 
winaaRmdeg SemTxvevaSi,  k < n. 

 
S1 S2 ... Sn  

1 0 ... 1 R1 

0 1 ... 0 R2 

... ... ... ... ... 

1 0 1 1 Rk 

   

nax. 1 

  

 
es cxrili faqtiurad asaxavs mraval produqciebs. Tu – maSin. aq pirvel 

svetSi 1 niSnavs:  
Tu situacia aris S1 
maSin miiReba gawyvetileba R1. 

 

situaciis ganzogadebuli aRwera marTvis inteleqtualur 
sistemebSi. 

 

Cven viciT, rom produqciaSi aris pirobiTi da daskvniTi nawili. Tu 
sruldeba piroba, maSin sruldeba Sesabamisi daskvna. bevr SemTxvevaSi piroba 
warmoadgens raRac situaciis aRweras, daskvniTi nawili ki xSirad 
gansazRvravs moqmedebas, romelic unda Sesruldes am situaciaSi. produqciebis 
nusxa faqtiurad gvaZlevs wess imis Sesaxeb, ra moqmedeba unda Sesruldes ama 
Tu im situaciaSi. am amocanis amosaxsnelad unda moxdes Sepirispireba 
mimdinare situaciis da produqciebis marcxena mxareebis. Tu Seqmnili 
situaciis aRwera daemTxveva romelime produqciis marcxena mxares, maSin es 
produqcia amuSavdeba da Seasrulebs Sesabamis moqmedebas. marTvis sistemaSi es 
moqmedeba dakavSirebulia marTvasTan. ganxilul SemTxvevaSi yoveli 
produqciis pirobiT nawilSi unda iyos gaTvaliswinebuli yvela SesaZlo 
situacia. yovel situacias Seesabameba gadawyvetileba, romelic unda iyos 
miRebuli am situciaSi miznis misaRwevad. magram unda aRiniSnos, rom SesaZlo 
situaciebis raodenoba Zalian bevria da gadawyvetilebaTa simravle gacilebiT 
naklebia. e.i. msgavs situaciebSi miiReba erTi da igive gadawyvetileba. es 
garemoeba gvaZlevs SesaZleblobas davyoT situaciebis simravle klasebad, ise 
rom erT klasSi iyos moTavsebuli situaciebi, romelTa mixedviT miiReba 
erTnairi gadawyvetileba. maSin situaciaTa klasebis raodenoba da 
gadawyvetilebis raodenoba iqneba toli. maSin yovel aseT klass unda 
SevusabamoT ganzogadebuli aRwera: es aRwera iqneba warmodgenili produqciis 
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pirobiT nawilSi. aseTi ganzogadebuli produqciebis raodenoba iqneba 
gacilebiT naklebi. gadawyvetilebis miRebisas es aRwera unda iyos 
Sepirispirebuli mimdinare situaciasTan. Tu Sepirispirebis Sedegad 
gamoirkveva, rom mimdinare situacia ekuTvnis klass, romelic warmodgenilia 
ganzogadebul aRweraSi, maSin produqcia amuSavdeba da miiReba Sesabamisi 
gadawyvetileba imisaTvis, rom ganxorciledes aseTi Sepirispireba unda iyos 
SemoRebuli Sepirirspirebis wesi, romlis meSveobiT iqneba miRebuli daskvna 
imis Sesaxeb ekuTvnis Tu ara mimdinare situacia klass, romelic 
warmodgenilia ganzogadebuli aRweriT. 

ganvixiloT rogor xdeba situaciis ganzogadebuli aRwera sxvadasxva 
SemTxvevaSi da ra saSualebebi arsebobs situaciebis ganzogadebuli aRweris 
misaRebad. 

ganzogadeba saxelebis moxsnis meSveobiT 

rogorc cnobilia saxelebis meSveobiT xdeba identificireba obieqtis, 
romelic ekuTvnis raRac klass. Tu aRweraSi iqneba moxnili saxeli, maSin 
cnebis, romelic aRwers am obieqts, moculoba gaizrdeba da Cven miviRebT 
ufro ganzogadebul aRweras. magaliTad obieqti – TviTmfrinavi tu 134 #06287 
warmoadgens konkretul cnebas. am obieqtis saxelia #06287. cneba, romelic 
aRwers am obieqts Seicavs mxolod erT TviTmfrinavs, romlis nomeri aris 
06287. Tu saxeli iqneba moxsnili darCeba aRwera TviTmfrinavi Tu 134. cneba, 
romelic aRwers am obieqts iqneba ufro didi moculobis da Seicavs yvela 
TviTmfrinavs tu 134. es aRwera iqneba ufro zogadi vidre aRwera, romelsac 
hqonda #06287. 

Tu winadadebaSi aris cneba, romlis ganzogadebis done ufro maRalia 
vidre cneba, romelic Sedis meore winadadebaSi, maSin pirveli winadadebis 
done iqneba ufro maRali vidre meore winadadebis. Tu aseTi winadadeba iqneba 
warmodgenili produqciis marcxena mxares, maSin Cven gveqneba ganzogadebuli 
produqcia. 

magaliTad: Tu Tbilisis aeroportSi dgas TviTmfrinavi tu 134 #06287 
maSin iqneba gamocxadebuli Casxdoma. 

Tu produqciis marcxena nawilSi moixsneba saxeli #06287 maSin gveqneba 
aRwera Tbilisis aeroportSi dgas TviTmfrinavi tu 134. cxadia, rom am aRweris 
ganzogadebis done ufro maRalia vidre pirveli. 

ganvixiloT kidev erT magaliTi. vTqvaT xdeba raRac samrewvelo 
detalebis daxarisxeba. amisaTvis gamoiyenebaproduqciebi: 

1. Tu detalis saxelia X1, maSin miiReba gadawyvetileba R1. 
2. Tu detalis saxelia X2, maSin gadawyvetileba R1. 
3. Tu detalis saxelia X3, maSin gadawyvetileba R1. 

vinaidan yovelTvis miiReba erT da igive gadawyvetileba, maSasadme saxels 
ara aqvs. mniSvneloba da saxelebis miuxedavaT yvela detalis miRebisas 
vRebulobT gadawyvetilebas R1. 

am SemTxvevaSi Cven SegviZlia gamoviyenoT erTi produqcia: 
Tu miviReT romelime detali, 
maSin gadawyvetileba R1. 

 

ganzogadeba niSanTa mniSvnelobebis meSveobiT. 

vTqvaT situacia aRwereba niSnebis mixedviT. yovel niSans gaaCnia 
mniSvneloba, romelic warmoadgineba namdvili ricxviT. 

vTqvaT Cven gvaqvs aRwera: 1) adamianis simaRle unda iyos 179 santimetri. 2) 
adamianis simaRle unda iyos 160-180 santimetris SualedSi. cxadia, rom meore 
winadadebis ganzogadebis done ufro maRalia vidre pirvelis, vinaidan meore 
winadadebaSi Sedis cneba, romelic Seicavs mxolod im adamianebs, romelTa 
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simaRle zustad 179 santimetria. maSasadame es cneba Seicavs gacilebiT nakleb 
obieqts da misi moculoba ufro mcirea. 

ganvixiliT magaliTi: 
vTqvqT obieqtis gamoyofili niSnebia sigrZe da sigane. Semdegi produqciebi 
karnaxoben gadawyvetilebas. 

1. Tu obieqtis siganea 10 da sigrZe 15, maSin miiReba gadawyvetileba Ri. 
2. Tu obieqtis siganea 9 da sigrZe 14, maSin miiReba gadawyvetileba Ri. 
3. Tu obieqtis siganea 8 da sigrZe 13, maSin miiReba gadawyvetileba Ri. 
4. Tu obieqtis siganea 11 da sigrZe 16, maSin miiReba gadawyvetileba Rj. 
5. Tu obieqtis siganea 12 da sigrZe 17, maSin miiReba gadawyvetileba Rj. 

Tu Cven davadgineT, rom gadawyvetileba Ri miiReba mxolod maSin, roca 
sigane naklebia 9-zeda sigrZe naklebia 15-ze da winaaRmdeg SemTxvevaSi Rj. 
maSin produqciebis didi raodenoba SeiZleba SevcvaloT ori produqciiT: 
Tu sigane  10 da sigrZe  15 
maSin miiReba gadawyvetileba Ri. 
Tu sigane  10 da sigrZe  15 
maSin miiReba gadawyvetileba Rj. 
cneba, romelic Seicavs niSnebs  10,  15, an  10,  15 aris ufro didi 
moculobis vidre cneba, romelic Seicavs konkretul ricxvebs. 
amitom bolo ori produqcia aris ufro ganzogadebuli, vidre pirveli xuTi. 
 

ganzogadeba niSnebis meSveobiT. 
 

Cven, viciT rom obieqti aRiwereba niSanTa meSveobiT. vTqvaT obieqtis 

niSnebia ....21 nxxx  Tu obieqti Seicavs ramodenime arsebiT niSans, romelTa 

meSveobiT SesaZlebeli xdeba am obieqtis gamocnoba, maSin am obieqtis aRwera 
SeiZleba niSnebis ufro naklebi raodenobiT. vTqvaT, obieqtis gamosacnobad 

sakmarisia mxolod sami niSani ,321 xxx  maSin Cven ar gvainteresebs sxva 

niSnebi ....54 nxxx  

cxadia, rom obieqti, romlis cneba aRiwereba 321 xxx  niSnebiT iqneba 

ufro didi moculobis vidre obieqti, romlis cneba aRiwereba niSnebiT 

....4321 nxxxxx  obieqti, romlis cneba aRiwereba niSnebiT 321 xxx  

warmoadgens ufro ganzogadebul cnebas, vidre obieqti warmodgenili niSnebiT  

....21 nxxx  

vTqvaT, Cven gvaqvs produqciebi, romelTa marcxena mxares warmodgenilia 
sxvadasxva ituaciebis aRwera. vTqvaT, TiToeuli situacia aRiwereba raRac 
niSnebis erTobliobiT. gamovyoT produqciebi romelTa marcxena mxare 
warmoadgens situaciebis, romlebic eqspertis daskvnis safuZvelze 
miekuTvnebian erT da igive klass da, Sesabamisad, maT mimarT, miiReba erTi da 
igive gadawyvetileba. 

ganvixiloT magaliTi. vTqvaT, aris sxvadasxva samrewvelo detalebi, 
romlebsac gaaCnia sxvadasxva niSnebi. niSnebis mixedviT xdeba detalebis 
daxarisxeba da amis Sesabamisad gadawyvetilebis miReba. 

vTqvaT, detalebs vaxasiaTebT niSnebiT: Savi feris – x1, TeTri feris – x2, 
yviTeli feris – x3, Tujis – x4, aliuminis – x5, spilenZis – x6, xis – x7, 
plastmasis – x8, wona metia 10 kg – x9, wona naklebia 10 kg – x10. warmovidginoT 
es monacemebi cxrilis saxiT, sadac 1 da 0 adasturebs niSnis arsebobas da 
ararsebobas Sesabamisad. 

 
x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 klasi 

1 1 0 1 1 1 0 1 0 0 +ε 
1 0 0 1 1 0 1 0 1 1 +ε 
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1 0 1 1 0 0 1 1 0 0 +ε 
1 1 0 1 0 1 0 0 1 1 +ε 
0 1 1 0 1 0 1 0 1 0 -ε 
0 0 1 0 0 1 0 1 0 1 -ε 
0 1 1 0 1 0 1 0 1 0 -ε 
0 0 0 0 1 1 0 1 0 1 -ε 
0 1 0 0 0 0 0 1 0 1 -ε 
0 0 1 0 0 1 0 1 0 1 -ε 

 
nax. 2 

 
cxrilis analizis safuZvelze vxedavT, rom +ε klasis monacemebi 

gvaZleven gadakveTas x1  da  x4. da meore klasis detalebs es niSnebi ar gaaCnia. 
e.i. x1 da x4 aris is ZiriTadi niSnebi, romelTa mixedviT xdeba daxarisxeba. 

e.i. produqciebi SeiZleba daiweros ase: 
Tu detali aris Savi feris da agebulia Tujisgan 
maSin es detali miekuTvneba +ε klasis. 
winaaRmdeg SemTxvevaSi -ε klasis. 

am produqciaSi Cven saqme gvaqvs situaciis ganzogadebul aRwerasTan. 
 

ganzogadeba struqturis meSveobiT 

ganvixiloT magaliTi: Temuri, Tamazi, petre, qeTi, meri dganan erTi meores 

ukan maRaziaSi #7 pekinis quCaze. es aRwera adasturebs faqts, rom xuTi 

adamiani dgas konkretul maRaziaSi, romelsac gaaCnia Tavisi nomeri da 

adgilmdebareoba. CavataroT am aRweris ganzogadeba. SevcvaloT adamianebis 

saxeli Tavisufali cvladebiT. SevcvaloT Tavisufali cvladiT maRaziis 

nomeri. miRebuli aRwera Seesabameba nebismieri adamianebis rigs nebismier 

maRaziaSi. 

 
 

                            leqcia 12 

 codnis warmodgenis ena,dafuZnebuli mimarTebebis  gamoyenebaze 

                 

wina leqciaze Cven ganvixileT situaciebis ganzogadebuli aRwera 
gadawyvetilebis miRebis da marTvis mizniT. 

erTerTi aseTi ganzogadeba dakavSirebulia obieqtis niSanTa 
mniSvnelobebTan. ganzogadebis am meTodSi niSnebis zusti mniSvnelobebis 
magivrad gamoyeneba mniSvnelobaTa Sualedi. cneba, romelic Sesdgeba aseTi 
mnSvnelobebis erTobliobiT aris ufro didi moculobis vidre cneba, sadac 
miTiTebulia niSnebis zusti mniSvnelobebi. aseTi saxis ganzogadeba iyo 
gamoyenebuli cnebis formirebis konceptualur midgomaSi. Cven agreTve 
ganvixileT ganzogadeba niSnebis meSveobiT da iyo aRniSnuli, rom cneba, 
romelic aRiwereba naklebi niSnebiT aris ufro didi moculobis, vidre cneba 
aRwerili meti niSnebiT. 

vTqvaT, cneba warmodgenilia niSnebiT x1 x2 x3 x4 x5 x6. Tu aqedan movaSorebT^ 
erT an  ramodenime niSans miviRebT cnebas ufro didi moculobis. 

wina leqciaze iyo agreTve aRniSnili, vinaidan situaciebis raodenoba 
gacilebiT metia SesaZlo gadawyvetilebaTa raodenobaze, SesaZlebelia Seiqmnas 
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situaciaTa klasebi, TiToeul klass unda mivanijoT saxeli, romelic asaxavs 
am klasis ganzogadebul warmodgenas. klasebis raodenoba unda Seesabamebodes 
gadawyvetilebis raodenobas. Tu codnis baza warmodgenilia produqciebis 
meSveobiT, maSin produqciis marcxena mxares unda iyos moTavsebuli 
situaciaTa ganzogadebuli aRwera. imisaTvis rom amuSavdes produqciis 
marjvena mxare da iyos miRebuli gadawyvetileba, unda davadgineT ekuTvnis To 
ara Semosuli situaciis aRwera produqciaSi warmodgenil ganzogadebul 
aRweras. amisTvis saWiroa Semosuli situaciis aRweris da produqciaSi 
warmodgenili ganzogadebuli aRweris Sepirispireba. 

amisaTvis es ori aRwera unda iyos warmodgenili erTY da igive enaze. Tu 
situaciebis aRwera xdeba niSnebis meSveobiTm maSin ganzogadebuli aRwerac 
unda iyos niSnebis meSveobiT. 

vTqvaT, situacia aRiwereba niSnebis x1 x2... xn simravliT  
  {        } da 

ganzogadebuli situacia aRiwereba niSnebis simravliT  
  {        } k <  n 

CavTvaloT, rom Semosuli situacia    miekuTvneba ganzogadebul 
situacias  , Tu simravle   warmodgens simravle  -is qvesimravles da davwerT 
    . 

Cven ganvixileT SemTxveva rodesac situaciis aRwera xdeba mxolod 
niSnebis meSveobiT. 

ganvixiloT bunebrivi ena, romelic SeiZleba gamoyenebul iqnas, rogorc 
safuZveli codnis warmodgenis enis agebisTvis. bunebriv enaSi unda gamovyoT 
elementebi, romlebic TamaSoben gansazRvrul rols codnis warmodgenaSi 
yvelaze mniSvnelovani elementebia aris cnebebi, saxelebi da damokidebulebebi 
(mimarTebebi). am SemTxvevaSi elementaluri situacia warmoidgineba 
struqturiT: a R b, sadac a da b aris raRac cnebebi, da R asaxavs maT Soris 
damokidebulebas. 

realuri obieqtTa marTvisaTvis unda iyos agebuli codnis modeli. am 
modelSi gamoiyeneba cnebebis da mimarTebebis SezRuduli raodenoba. zogierTi 
bazuri mimarTebebi moyvanilia cxrilSi 1. 

yoveli es mimarTeba SeiZleba gamoyenebul iqnas situaciis aRwerisTvis. 
ganvixiloT magaliTebi imisa, rogor SeiZleba iyos warmodgenili 

situaciis aRwera am mimarTebebis da zogierTi cnebebis gamoyenebiT. 
vTqvaT, gvaqvs dakvirvebadi situaciis aRwera: 
#1 navsadgoms miadga gemi #25 datvirTuli xiT. gamoviyenoT axla agebuli 

ena am situaciis aRsaweraT. 
SemoviRoT aRniSvnebi: 
navsadgomi – b1 
gemi – b2 
tvirTi – b3 
 

mimarTebis saxe mimarTebis saxeli aRniSvna 

drois erTdroulad yofna r1 

drois yofna adre r2 

sivrculi yofna ε-nakveTze r3 

yofna mdebareobs r4 

yofna ukan r5 

dinamiuri moZraoba raRacisken r6 

klasificirebuli yofna klasis elementad r7 

floba r8 

identuficirebuli saxelis qona ρ 

programuli  emsaxureba raRacas r9 

Seferxebas warmoadgens r10 
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yofna mdgomareobaSi r11 

monawileoba procesSi r12 

vauzaduri aris mizani r13 

aris mizani r14 

  
cxrili 1 

 

 
 

saxelebi #1 – i1 
#25 – i2 
xe – i3 

mimarTebebi aRebulia cxrilidan. 
 

(((        (      )  (    (         
 
   – magivrad  SeiZleba gamoviyvanoT koniunqcia, romelic iqneba warmodgenili 
wertilis saxiTY. maSin miviRebT gamosaxulebas. 
 

(        (       (    (      ) 
ganvixiloT kidev erTi magaliTi: 
TviTmfrinavi #06386 uaxlovdeba saTadarigo aerodroms SemoviRoT aRniSvnebi: 
b5 – TviTmfrinavi; 
b6 – aerodromi; 
i4 – #06386; 
n4 – saTadarigo. 

am teqstis aRwera iqneba Semdegi saxis.  
 

((        (     )((        (     ) 
 

es teqsti SeiZleba warmodgenil iqnas geometriulad semantikuri qselis 
saxiT: 

 
qselebze SeiZleba SemoRebul iqnas algebra, romelic Seesabameba garkveul 
gardaqmnebs codnis warmodgenis enebze. maSasadame bunebrivi enebis teqstebze. 
SemoviRoT operaciebi: gaerTianeba, gadakveTa. iseve rogorc miRebulia grafTa 
TeoriaSi. gadakveTis operacia gvaZlevs saSualebas gamovyoT am aRwerebSi 
saerTo nawili. 

ganvixiloT qselebis gadakveTa 
 

 

    i4     b5 

n4 b6 

ρ 

r6 

r3 
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qselebis gaerTianeba warmoidgineba qseliT: 
 
 
 

qselze operatorebi iqneba gamoyenebuli ganzogadebis amocanTa amoxsnisas 
im SemTxvevaSi roca situacia aris warmodgenili cnebebis da mimarTebebis 
meSveobiT. 

qselze agreTve tardeba Sevsebis operaciebi. algebris TvalsazrisiT 
mimarTeba SeiZleba iyos refleqsuri, tranzituli da simetriuli. Tu 
romeliRac mimarTebaze cnobilia, rom mas aqvs raRac Tviseba, maSin SeiZleba 
Catardes misi Sevseba am Tvisebis gamoyenebiT. 

vTqvaT, aris qseli warmodgenili naxatze.  
r7  aris tranzituli damakidebuleba amitom qseli SeiZleba iyos Sevsebuli 
axali damokidebulebiT, romelic naxatze naCvenebia punqtiriT. 

ganvixiloT kidev Sevsebis erTi magaliTi:  
gemi mdebareobs navsadgomasTan. amwe awarmoebs gantvirTvas. qseli naCvenebia 
suraTze. 
 
 

 

r7 

r7 r7 

r7 

r7 

1 2 

3 4 

 

1 2 

3 4 

A 1 2 

3 4 

2 

4 3 

 1 B 
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Tu am teqsts SevatyobinebT adamians, maSin garda im mimarTebebis 
romlebis cxadaT aris warmodgenili teqstSi, man gamoiyvans sxva mimarTebebs. 
es mimarTebebi naxatze warmodgenilia punqtiriT. es Sevsebuli teqsti 
gamoiyureba  Semdegnairad: gemi mdebareobs navsadgomTan. gemTan axlos 
navsadgomze mdebareobs amwe, romelic awarmoebs gemis gantvirTvas. Sevsebis 
operacia TamaSobs mniSvnelovan rols teqstis gagebis procesSi. 

teqstSi cxadad warmodgenilia mxolod yvelaze mniSvnelovani cnobebi, da 
yvelaferi danarCeni ki aigeba adamianis mier. “realuri samyaros logikis” 
safuZvelze. 

ganxiluli am leqciaze da wina leqciebze codnis warmodgenis enebi 

gvaZleven saSualebas efeqturad warmovadginoT informacia situaciebis 
Sesaxeb kompiuterSi. 

magram jer araferi ar iyo naTqvami gadasvlaze im informaciis romelic 
mocemulia teqstSi da warmodgenilia bunebriv enaze, romelime codnis 
warmodgenis enaze. es problema rTulia da ar aris bolomde gadawyvetili.  

winadadeba warmodgenili bunebriv enaze gramatikuli analizis meSveobiT 
unda warmodgenil iqnas sistemis Sida enaze. imisaTvis, rom viqonioT 
warmodgena rogor xdeba aseTi analizi ganvixiloT winadadeba: “beberi metyeve 
Cexavs xeebs”. 

sintaqsuri analizis Casatareblad ganvixiloT wesebi. 
1. Tu zedsarTavi saxeli dgas pirvel adgilze da mis Semdeg modis 

arsebiTi saxeli, maSin arsebiTi saxeli aris qvemdebare. 
2. Tu qvemdebaris mere midis zmna, maSin es zmna aris Semasmeneli da 

ganmartavs ras aketebs qvemdebare. 
3. Tu qvemdebaris Semdeg midis Semasmeneli da mis Semdeg midis 

arsebiTi saxeli, maSin es arsebiTi saxeli aris damateba. 
4. Tu winadadebaSi aris sityvebis Semdegi wesrigi: qvemdebare, 

Semasmeneli, damateba, maSin qvemdebare asrulebs moqmedebas, 
romelic warmodgenilia SemasmeneliT. 

vinaidan aq mocemulia moqmedeba aris agenti aris obieqti maSin SeiZleba 
am winadadebis warmodgena filmoris enaze. 
 
 
 

   b2 

   b4 

 

   d1 

 

   b1 
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   zogierTi arsebuli eqspertuli sistemebis maxasiaTeblebis mimoxilva.  

    eqspertuli sistema  damuSavebuli  stenfordis proeqtis CarCoebSi. 

gamoiyeneba qimiis dargSi.sistema  mass –speqtroskopiis da birTvuli magnituri 

rezonansis safuZvelze Tavazobs molekulebis SesaZlo struqturebs.   

sistemis codna warmodgenilia produqciis saxiT. sistema farTod gamoiyeneba 

aSS mecnierebis mier samecniero kvleviT samuSaoebSi qimiis dargSi.  

    eqspertuli sistema  gasnet. 

sistemis amocana aris glaukomis _ Tvalis daavadebis, diagnostireba, 

interpretacia da mkurnaloba. sistemis codna warmodgenilia semantikuri 

qselis saxiT. sistema gamoiyeneba iaponiis da  aSS afTalmologebis mier 

samecniero kvleviT samuSaoebSi. 

eqspertuli sistemebi maisin……da emisin 

sistema xsnis sisxlis infeqciuri daavadebebis diagnostirebis da mkurnalobis 

meTodebis amocanebs. codna warmodgenilia faqtebiT da produqciuli wesebiT. 

wesebis saerTo raodenoba aris _ 400. midgoma, romelic gamoiyeneba sistemaSi 

aRmoCnda xelsayreli carieli sistemis emisin SeqmnisaTvis. sistema emisin ar 

aris damokidebuli problemul aresTan. 

eqspertuli sistema  prospeqtor. 

sistemis gamoyenebis sfero aris geologia. sistema exmareba geologebs 

garkveuli saxis madanis sabadoebis arsebobis gansazRvra geologiuri 

monacemTa safuZvelze. am sistemis daxmarebiTiyo aRmoCenili molibdenis 

sabado, romlis Rirebuleba  fasTeba 100 milioni dolaris odenobiT. sistemis 

codna warmodgenilia semantikuri qselebis saxiT. 

sistema qaduses  

metyeve Cexavs 

agenti obieqti 
xeebi 

aris raRac 
adamiani 

beberi 

aris 
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sistemis  amocana aris diagnostika. sistema Seicavs informacias 500 

daavadebebis Sesaxeb, rac Seadgens 80% yvela cnobili terapevtuli 

daavadebebis Sesaxeb. sistemis codna warmodgenilia semantikuri qselebis 

saxiT. sistemaSi inaxeba codna simptomebis da daavadebebis  daaxlovebiT 100000 

kavSirebis Sesaxeb.   

    


