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winaTqma anu logikisa da enis gaerTianebuli qarTuli jgufis 

miznebisa da amocanebis Sesaxeb 

 
 winaTqmaSi mokled mimovixilavT Cveni jgufis winaSe mdgari problematuri 

sakiTxebis arss, Cveni moZraobis miznebsa da im etapobrivad gadasawyvet amocanebs, 

romelTagan erT-erTi swored iseTi gamocemis dafuZneba gaxldaT, rogoricaa 

samecniero-saganmanaTleblo Jurnali ,,qarTuli ena da logika”. 

mkiTxvels vurCevT, rom pirveli wakiTxvisas naklebi yuradReba miaqcios 

CanarTebs. isini winamdebare winaTqmis mxolod damatebiTi qargia da ara ZiriTadi. 

amasTan, sakiTxTa siRrmiseuli gaazrebisTvis am CanarTebis gacnoba aucilebelia. zogi 

CanarTi nawilobriv meordeba, rac teqstis im adgilebis Sesabamisi aqcentirebis 

moTxovnebiT ixsneba, sadac es xdeba.   

Jurnali fuZndeba ivane javaxiSvilis saxelobis Tbilisis saxelmwifo 

universitetisa da i. vekuas sax. gamoyenebiTi maTematikis institutis  saxelmwifo 

miznobrivi programis - ,,kompiuteris sruli programul-momsaxureobiTi moqceva 

bunebriv qarTul enobriv garemoSi” (#1.01.73) - im umniSvnelovanesi miznis 

gaTvaliswinebiT, rac qarTuli weriTmetyvelebiTi da zepirmetyvelebiTi enebis 

kompiuterTan Tavisufali inteleqtualuri urTierTobis enad modificirebas 

gulisxmobs. amasTan, Jurnalis pirdapiri mizani saqarTveloSi im fundamenturi 

samecniero sferos ganviTarebaa, romelic enad da logikad1 iwodeba da romelic 

zemoaRniSnuli amocanis gaTvaliswinebiT sxvadasxva bunebriv-enobriv sistemebSi 

maTematikurad mkacri Teoriuli xasiaTis kognituri kvlevebiT aris dakavebuli. 

                                                 
1 50-ani wlebis dasasruls Comskis mier gamoqveynebuli naSromiT - ,,sintaqsuri struqturebi” 

(,,Syntactic Stuctures”)  da 70-ani wlebis dasawyisSi montegius mier gamoqveynebuli naSromebiT - 

`inglisuri, rogorc formaluri ena” (`English as a Formal Languege”) da ,,kvantifikatorebis sakuTrivi 

damuSaveba Cveulebriv inglisurSi” (The Proper Treatment of Quantification in Ordinary Inglish”) gamoikveTa 

da dafuZnda is samecniero sfero, romelic, sazogadod, enad da logikad iwodeba da romelic 

Tanamedrove logikur-lingvisturi samecniero mimarTulebis saxiT Camoyalibda. is ZiriTadi, rac 

Comskisa da montegius logikur-lingvistur xazebs ganasxvavebs, ganpirobebulia im gansxvavebuli 

maTematikuri, formalur-logikuri safuZvlebiT, rac maT Tav-TavianTi Teoriebis gansaviTareblad aiRes. 

es Teoriebi ZiriTadad semantikis fundamenturi problemisadmi gansxvavebuli damokidebulebiT ganirCeva. 

ComskisTan semantikuri sakiTxebi CorCiseul gamosaxulebaTa gadamweri sistemebis safuZvelze wydeba da 

semantika misTvis meoradi, formaluri analizis safuZvelze gamoyvanadi kategoriaa. montegiusTan 

semantika ZiriTad, sasafuZvlo kategoriad ganixileba da igi bunebriv enebSi semantikis sakiTxs 

maTematikisTvis tradiciuli, simravlur-Teoriuli midgomebiT wyvets. – amgvarad, maTi mecnieruli 

Teoriebis da, sazogadod, Tanamedrove logikur-lingvisturi samecniero sferos formirebis procesi ar 

SeiZleba ganxilul iqnes iseTi filosofosebis, maTematikosebis da logikosebis gareSe, rogorebic 

iyvnen aristotele, laibnici, paskali, dekarti, buli, frege, hilberti, raseli, vitgenSteini, 

ejdukeviCi, tarski, CorCi, neimani, karnapi, bar-hileli, tiuringi, posti da sxv., romlebic, Tavis mxriv, 

enisa da azrovnebis filosofiis, Tanamedrove maTematikuri logikis, formaluri enebis da formaluri 

enebis Teoriis, formaluri mtkicebebis Teoriis, cifruli da enobriv-logikuri avtomatebisa da 

algoriTmebis Teoriis fuZemdeblebi arian. amgvarad, SeiZleba iTqvas, rom dasavluri samecniero 

sazogadoeba ganuwyvetliv fiqrobda enisa da azrovnebis urTierTmimarTebebze anu im sakiTxebze, rac 

dRes misi praqtikuli Tu Teoriuli xasiaTis yvela SesaZlo SemadgenliT enad da logikad wodebul 

samecniero sferoSia Tavmoyrili. – nebismieri, vinc Tundac gakvriT gadafurclavs saxelmZRvaneloebs 

`ena da logika” (”Logic and Language”, redaqtorebi: iohan van bentemi da alis ter miuleni, 1997), 

,,Tanamedrove semantikuri Teoriebi” (”Contemporary Semantic Theory”, redaqtori Salom lapini,  1997), 

`formaluri semantikebi” (”Formal Semantics”, redaqtorebi: paul portneri, barbara parti, 2001) 

darwmundeba, Tu rogori swrafi tempebiT ganviTarda es samecniero sfero bolo ormoci wlis 

ganmavlobaSi. dRes, iSviaTad naxavT iseT qveyanas, sadac maTi enebis manqanebTan saurTierTobo enad 

modificirebisaTvis ar warmoebs specialuri prioritetuli programuli kvlevebi am enebis sruli da 

amomwuravi logikur-lingvisturi Seswavlis mizniT.    



 

qarTuli enis kompiuterebTan anu, ufro zogadad, manqanebTan Tavisufali 

urTierTobis enad modificireba iTvaliswinebs am manqanebis iseT programul 

uzrunvelyofas, rom nebismier momxmarebels, yovelgvari specifikuri codnis gareSe, 

mxolod qarTuli weriTmetyvelebiTi da zepirmetyvelebiTi enebiT saSualeba mieces 

maTTan amomwuravi da Tavisufali urTierTobis damyarebisa yvela SesaZlo 

inteleqtualuri Tu momsaxureobiTi mizniT. 

amgvari, komunikaciuri barierebisagan Tavisufali, eleqtronuli manqanebi 

TandaTan ufro da ufro meti moculobiT iReben TavianT Tavze adamianebisTvis 

damaxasiaTebel inteleqtualur, enobriv-azrovnebiT datvirTvebs da amiT isini (e.i. 

manqanebi) TandaTan ufro meti moculobiT maTi (e.i. adamianebis) dauzareli 

inteleqtualuri partniorebi xdebian.  

aRniSnuli, erTi mxriv, epoqaluri1 datvirTvis mqone urTulesi logikur-

lingvisturi specifikebiT gajerebuli teqnologiuri amocanaa, meore mxriv ki, is 

gadamwyveti gza, romelic am mizans SesaZleblobad aqcevs, dRes ukve problematurad 

aRar ganixileba da, Sesabamisad, ukve ganWvretili da Cafiqrebuli Sedegis misaRwevad 

miznobrivi moZraoba sul ufro intensiuri formebiT viTardeba. 

xazgasasmelia isic, rom dasavleTSi aRniSnuli mizniT moZraoba wlebis win 

daiwyo da dRes ukve iq am mizniT mimdinare procesebi daskvniT etapzea. da es maSin, 

rodesac, Tanamedrove Comski-montegiuseuli logikur-lingvisturi TvalsazrisebiT 

qarTuli enobriv-azrovnebiTi sistema misTvis sasafuZvlo qvecnobieri safexuris 

maTematikur enobriv-azrovnebiT sistemasTan Sejerebulad TiTqmis Seuswavlelia. 

gansakuTrebiT TvalsaCinoa CamorCena qarTuli zepirmetyvelebiTi sistemis mkacri 

logikur-lingvisturi meTodebiT Seswavlis mxriv, rac, bunebrivia, fundamenturad 

unda eyrdnobodes manamde sakmarisi moculobiT gamokvleuli weriTmetyvelebiTi 

sistemis maTematikurad mkacrad aRweril logikur-lingvistur kanonmdeblobas. 

xazgasasmelia, rom metyvelebis kompiuteruli amocnobis problema bunebrivi 

enebis umetesi nawilisaTvis TiTqmis gadawyvetilia, arada qarTuli metyvelebis 

amocnobaze muSaoba mxolod Cveni jgufis farglebSi warmoebs2 da isic mxolod erTi 

mecnier-mkvlevris pirovnuli enTuziazmisa da aqtivobis xarjze3. 

                                                 
1 dRes ukve gasagebia, rom saurTierTobod Tavisufali inteleqtualuri manqanebi axali tipis 

sazogadoebriv mimarTebebsa da saxelmwifoebriv urTierTobebs ayalibeben da rom Cven ukve am 

Tvisobrivad axali kulturuli epoqis mijnaze vimyofebiT. 
2
 Tu problemis aq gakeTebuli Cveneuli Sefaseba gadaWarbebulia da Tu igi viTarebas ara adekvaturad 

asaxavs, anu, dRes, Tu kidev sadme warmoebs am mimarTulebiT kvlevebi, amas, Cven, bunebrivia, mivesalmebiT 

da TanamSromlobiT reJimSi mxarsac davuWerT. - gamomdinare iqidan, rom bolo oTxi wlis ganmavlobaSi, 

Cveni mxridan Ria sajaro moxsenebebis, prezentaciebisa da gamoqveynebuli statiebis saxiT 

sistematiurad xdeboda aRniSnuli problemis aqtualizacia da iqidanac, rom, miuxedavad amisa, aravin 

Semogvxmianebia, ufleba gveZleva zemoaRniSnuli mZafri ganacxadis gakeTebisa, risi upirvelesi mizani 

aucilebel TanamSromlobaze mowodebaa da meti araferi. - CvenTvis cnobilia, rom 90-ian wlebamde 

aRniSnuli mizniT qarTuli enis Seswavlisa da fonetikuri analizirebis procesebi mimdinareobda 

rogorc enaTmecnierebis, ise marTvis sistemebis institutSi. magram, miuxedavad Cveni araerTi 

mcdelobisa, jerjerobiT ver SevZeliT gavcnobodiT kvlevaTa im etapze miRweul Sedegebsa da iq ukve 

aprobirebul meTodebs. aq Cven ar vgulisxmobT prof. z. jafariZis cnobil Teoriul naSromebs, Cven 

ufro is praqtikuli realizaciebi gvainteresebs, romlebic ara Tu unda davkargoT, aramed, piriqiT, 

avtorebis miniSnebiT unda gamovamzeuroT da im saWiro da aucilebeli gamocdilebis saxiT 

gaviTvaliswinoT, romelTa gareSe aseTi sirTulis amocanebi ver wydeba. - nebismier SemTxvevaSi, cxadia, 

rom qarTuli metyvelebiTi enis Taviseburebebi, im Tanamedrove midgomebiT, romlebic zogad 

algoriTmul meTodebsa da markovis maTematikuri jaWvebis Teorias emyareba, siRrmiseul kvlevebs 

iTxovs. 
3
 mxedvelobaSi gvyavs jgufis wevri, miznobrivi programis erT-erTi TanaxelmZRvaneli, g. CiCua, romelic 

ukve TiTqmis rva welze metia am mimarTulebiT awarmoebs intensiur kvleviT saqmianobas da romelsac 



 

miuxedavad imisa, rom Targmnis amocanaze da qarTuli enis kompiuterul 

damuSavebaze saqarTveloSi muSaoba 60-ani wlebidan mimdinareobs, samwuxarod, dResac 

ara gvaqvs qarTuli enis morfologiuri1 da sintaqsuri2 safexuris marTlweris 

programuli sistemebi. ar arsebobs qarTuli enidan da qarTul enaze avtomaturad 

mTargmneli sistemebi3. arada, dasavleTSi, ukve konstruirebulia Targmnis amocanis 

xmidan xmaze reJimSi gadamwyveti manqanebi4.  

am fonze, gasagebia, rom ara gvaqvs e.w. bunebriv-enobrivi rezonerebi (reasoner) 

anu mamtkicebeli programuli sistemebi5 qarTulisaTvis. ufro metic, am mizniT, Tu ar 

                                                                                                                                                                  
metyvelebis amocnobis problemaze originalur Teoriul midgomebTan erTad ukve aqvs amocnobis 

maRalmaCvenebliani eqsperimentuli programuli realizaciebi.   
1
 warmoqmnis principze agebuli qarTuli morfologiuri marTlmweris eleqtronuli programuli 

sistema pirvelad realizebul iqna mxolod 2003 wels logikisa da enis gaerTianebuli qarTuli 

jgufis da miznobrivi programis erT-erTi TanaxelmZRvanelis da gaerTianebuli jgufis meore 

Semadgeneli jgufis xelmZRvanelis k. gabunias avtorobiT. es eleqtronuli programuli sistema ara 

amomwuravi sisruliT, magram, mainc, sakmarisi warmadobiT arTmevs Tavs qarTuli enobrivi teqstebis 

morfologiuri spelCekirebis amocanas (programuli gadawyveta ekuTvnis s. gabunias). 
2
 logikisa da enis qarTul jgufSi k. fxakaZis xelmZRvanelobiT SemuSavebuli Teoriuli xedvebis 

safuZvelze mis mierve agebuli algoriTmis mixedviT ukve realizebulia martivi winadadebebisa da 

frazebis sintaqsuri marTlmweris pirveli eqsperimentuli varianti, romelic tipizirebuli 

maTematikuri enis meSveobiT icnobs SaniZiseuli martivi winadadebebisa da saxeluri frazebisaTvis 

damaxasiaTebel araswor sintaqsur konstruqciebs da akoreqtirebs maT. programuli modeli agebulia 

sufTa maTematikuri midgomebiT. imdenad, rom programuli realizaciisas arcerTi gramatikuli wesi ar 

yofila gamoyenebuli. am wesebis nacvlad Cven veyrdnobodiT tipizirebuli maTematikuri enis farglebSi 

maTematikuri formulebis saxiT Caweril  gamosaxulebaTa gadamwer wesebs (programuli gadawyveta 

ekuTvnis r. sxirtlaZes). – gasagebia, rom aRniSnuli eqsperimentuli programuli realizacia 

mniSvnelovania jgufSi ganviTarebuli Tanamedrove logikur-lingvisturi midgomebis warmadobis 

dasadastureblad da rom igi saTanado moculobiT ver xsnis qarTuli enis sintaqsuri spelCekirebis 

problemas. 
3 logikisa da enis qarTul jgufSi k. fxakaZis xelmZRvanelobiT ukve gamokveTili Teoriuli xedvebis 

safuZvelze muSavdeba maTematikuri enis Sualedurobis principiT qarTulidan da qarTulze 

mravalenovani mTargmneli programuli sistema. ukve realizebulia qarTul-germanuli avtomaturi 

mTargmnelis pirveli eqsperimentuli varianti (programuli gadawyveta ekuTvnis g. WankvetaZes, 

germanuli nawili damuSavebulia i. beriaSvilis mier), rac kidev erTi dasturia jgufSi ganviTarebuli 

Tanamedrove logikur-lingvisturi midgomebis produqtulobisa. 
4
 ZiriTadi mizezi imisa, rom avtomaturi anu manqanuri Targmnis amocana CvenTan arsebiTi Sedegebis 

gareSe viTardeboda da rom dRes ar arsebobs qarTuli enidan da qarTul enaze mTargmneli programuli 

sistemebi aris is, rom am sakiTxebze muSaobisas ar sargeblobdnen Tanamedrove logikur-lingvisturi 

midgomebiT, romlebic Sinaarsis erTi enidan meore enaSi gadasatan universalur enobriv saSualebad 

maTematikur enas iyenebs. miznobrivi programiT moxazuli qarTuli enis logikur-lingvisturi analizi 

da misi semantikurad invariantuli mibma maTematikur enaze fundamenturad mniSvnelovania Targmnis 

amocanis interesebidan gamomdinarec. amgvarad, manqanuri Targmnis problema rogorc weriTmetyvelebiTi, 

ise misi zepirmetyvelebiTi SemadgenlebiT logikisa da enis gaerTianebul qarTul jgufSi mimdinare 

kvlevebis erT-erTi mniSvnelovani mimarTulebaa. – anu, qarTuli enobrivi Sinaarsebis avtomaturi 

Targmani maTematikur enobriv Sinaarsebad aris is pirveli etapi, romlis gavliTac, ukve mere, aseve 

avtomaturi saSualebebiT wydeba qarTuli enidan sxva enebze da sxva enebidan qarTul enaze Targmnis 

problemebi. 
5
 nebismier bunebriv enaSi, maT Soris qarTulSic, aseTi maRalinteleqtualuri programuli sistemebis 

ageba iTxovs am enis bunebrivi logikis mkacr maTematikur kvlevebs. gamomdinare iqidan, rom qarTuli 

enis bunebrivi logikis kvleviTi interesebis gaTvaliswinebiT saqarTveloSi bunebrivi enebis logikis 

specializacia mxolod 2004 wels Camoyalibda, cxadia, aseT programul realizaciebze wina wlebSi arc 

ki fiqrobdnen - amasTan dakavSirebiT aRsaniSnavia, rom jgufSi SemuSavebulia logikuri amocanebis 

amomxsneli pirveli eqsperimentuli programuli sistema qarTulisaTvis, romelic kompiuterulad 

amuSavebs qarTuli eniT mocemul orpirobian logikur amocanebs. programuli algoriTmi eyrdnoba 

qarTuli enisaTvis damaxasiaTebel maTematikur, simravlur-Teoriul Taviseburebebs da im originaluri 

Teoriuli kvlevebis Sedegebs, romlebic wlebis ganmavlobaSi warmoebda ,,logikisa da enis qarTuli 

jgufis” farglebSi k. fxakaZis xelmZvanelobiT. - programa ukve amuSavebs aristoteleseul TiTqmis 



 

CavTvliT logikisa da enis qarTuli jgufis farglebSi rva wlis win dawyebul 

procesebs, saqarTveloSi kvlevebi arc ki mimdinareobda. arada, sxvadasxva bunebrivi 

enebisaTvisDdRes ukve arsebobs aseTi maRalinteleqtualuri programuli sistemebis 

sxvadasxva Zalis eqsperimentuli realizaciebi, romelTa  TandaTanobiTi gaRrmavebisa 

da dazustebis procesebi intensiurad mimdinareobs. 

xazgasasmelia isic, rom specialuri miznebisaTvis enobriv sistemebSi ukve 

farTod gamoiyeneba weriTmetyvelebiTi da zepirmetyvelebiTi teqstebis logikur-

lingvisturi analizatorebi. am mxriv, cxadia, safexurebiT winaa weriTmetyvelebiTi 

teqstebis logikur-lingvisturad dammuSavebeli programuli realizaciebi. dRes ukve, 

es Tanamedrove programuli sistemebi, rogorc metad mniSvnelovani da xelsayreli 

inteleqtualuri instrumentebi, TandaTanobiT sul ufro farTod inergeba saswavlo, 

samecniero, saxelmwifoebrivi da sazogadoebrivi datvirTvebiT. 

arada, Cven jer kidev ver gadagviwyvetia `vindousis“ tipis masiurad 

gavrcelebuli primitiuli kompiuteruli programuli sistemis `gadmoqarTulebis“ 

sakiTxi1, rac, rogorc problema, Tvisobrivad, zemoaRweril amocanebs arc SeiZleba 

Sedardes. saqme isaa, rom Tu am tipis primitiuli kompiuteruli sistemebi 

`gadmoqarTulebadia“, im enobriv-kompiuteruli sistemebis gadmoqarTuleba, romlis 

qarTul-enobrivi `variantis“ SemuSavebiTac dakavebulia miznobrivi programa 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv 

garemoSi” principuladve SeuZlebelia. _ es SeuZlebloba ganpirobebulia qarTuli 

enisa da qarTuli enis logikis sxva bunebrivi enebisagan gansxvavebuli specifikebiT2. 

– Tu rogor urTierTobs qarTuli ena siRrmiseul maTematikur enasTan da amave 

maTematikur enasTan erTad rogor awarmoebs marTebul azrovnebiT sqemebs da ra 

kanonebs emyareba qarTul azrovnebiT sistemaSi am sqemebis warmoeba aris is kerZo 

logikur-lingvisturi amocana, romlis ver gadawyvetis SemTxvevaSic verafriT ver 

SevZlebT zemomoxazuli da zogadkulturuli TvalsazrisebiT umniSvnelovanesi 

qarTul-enobrivi kompiuteruli programuli sistemis realizacias. – aseT pirobebSi 

ki, globalurad da intensiurad mimdinare enobriv-teqnologiuri procesebis fonze, 

                                                                                                                                                                  
yvela ZiriTad silogistur sqemas. amasTan, ukve realizebulia kavSirebiani winadadebebiT mocemuli rigi 

enobriv-logikuri gamonaTqvamebis programulad mamtkicebeli procedurebi. sistemis programuli 

gadawyvetis avtoria jgufis wevri v. fxakaZe. - am programis mniSvneloba, yvelafer danarCenTan erTad 

isicaa, rom igi pirveli am tipis qarTuli programuli realizaciaa. 
1 aRniSnulTan dakavSirebiT xazgasasmelia isic, rom specialuri miznebisaTvis ukve danergilia 

metyvelebiT reJimSi kompiuterebTan sistemuri urTierTobis praqtika. es, sistemur sakompiutero 

RilakebTan ara e.w. `mausis“ gavliT, aramed xmiT `misvlis“ saSualebebs gulisxmobs, rac, erTi mxriv, am 

tipis anu `mausiani“ programuli sistemebis xmarebidan TandaTanobiT gamoZevebas niSnavs, xolo, meore 

mxriv, niSnavs imas, rom skolebSi mozardebs, Tu dRes mxolod TvaliT aqvT ucxo leqsikasTan 

urTierToba, mere ukve, trivialuri da yoveldRiuri kompiuteruli SesaZleblobebis gamoyenebis mizniT 

maT, maTTan garda TvaliTi urTierTobisa, am ucxo leqsikis sistematiuri gametyvelebac mouwevT, rac 

sakiTxs bevrad ufro mZafr enobriv-kulturul datvirTvebs aZlevs. – es viTareba, gasagebia, rom g. 

CiCuas mier qarTuli metyvelebis kompiuteruli amocnobis mizniT warmoebul kvlevebs gansakuTrebulad 

aqtualurs xdis. 
2 ukve montegiusTvis iyo gasagebi, rom TiToeuli bunebrivi enobrivi sistema Tavisi viwroenobrivi 

specifikebiT xasiaTdeba, da rom maTi mkacri, maTematikuri, formalur-logikuri kvlevebisas es 

specifikebi srulad unda iqnes gaTvaliswinebuli. es misi fundamenturi naSromebis saTaurebSic aisaxa, 

romlebiTac xazi esmeba iq ganviTarebuli xedvebis inglisurenobriobas. gasaTvaliswinebelia isic, rom 

r. hauseris saxelmZRvaneloSi, saTauriT ,,gamoTvliTi enaTmecnierebis safuZvlebi” (,,Foundations of 

Computational Linguistics”, Springeri, 1999) calke Tavebi eZRvneba germanuli da inglisuri enebis 

marcxniv asocirebul gramatikebs da es, miuxedavad imisa, rom es enebi, rogorc erTmaneTTan axlos 

mdgari monaTesave enebi, Zlier gvanan erTmaneTs. 

 



 

qarTuli enis dekulturizaciis anu kulturuli TvalsazrisebiT ufunqciobis 

perspeqtivebi realuria. 

es, ra Tqma unda, im SemTxvevaSi, Tu am mimarTulebiT, saqarTveloSi, ar moixaza 

ara komerciuli1, aramed saerTo erovnul da zogad kulturul interesTa SreSi 

mdebare miznebi da Tu ar daiwyo saxelmwifoebrivi organizeba am mTliani sferos im 

TiToeuli Semadgenlisa, romlebzec zemoT mxolod nawilobriv gakeTda xazgasmebi. – 

yvela sxva SemTxvevaSi, qveynis sruli kompiuterizacia da aq xazgasmul sakiTxebze 

araprioritetuli zrunva qveynis Semdgomi da daCqarebuli enobriv-kulturuli 

aneqsiisaTvis pirobebis Semzadebas niSnavs. 

amgvarad, gadauWarbeblad SeiZleba iTqvas, rom Cvens winaSe Semdegi ori gzaa: 

pirveli - viwyebT saxelmwifoebrivad organizebul prioritetul zrunvas qarTuli 

enis manqanebTan Tavisufali inteleqtualuri urTierTobis enad modificirebis anu 

qarTuli enis Tanamedrove da perspeqtiuli teqnologiuri SesaZleblobebiT aRWurvis 

mizniT, rac qarTuli weriTmetyvelebiTi da zepirmetyvelebiTi sistemebis logikur-

lingvisturi meTodebiT amomwurav anu deskrifciul2 Seswavla-gamokvlevasTan erTad 

qarTuli metyvelebis manqanuri amocnobis problemis gadawyvetaze prioritetul 

zrunvasac gulisxmobs. - aseT SemTxvevaSi, Cven SevZlebT Cvens winaSe mdgari 

aucileblad gadasawyveti amocanebis gadawyvetas da, Sesabamisad, qarTuli enis 

srulfasovan CarTvas saerTaSoriso eleqtronul qselur sivrceSi, sadac kulturuli 

TvalsazrisebiT sakomunikacio enobrivi barierebi srulad ixsneba iq srulyofilad 

teqnologizirebuli enebis CarTulobis xarjze. anda, meore - qarTuli enis sruli 

teqnologizaciiT gansazRvruli amocanis maRali sirTulidan da am mizniT gaweul 

SesaZlo danaxarjTa savaraudod didi moculobidan gamomdinare, uars vambobT 

procesebis saxelmwifoebriv organizebaze da, Sesabamisad, veguebiT imas, rom adre Tu 

gvian qarTuli ena mainc ver SeZlebs globalurad mimdinare teqnologiuri xasiaTis 

kulturul procesebTan konkurencias da zogadi kulturuli TvalsazrisebiT mainc 

Canacvldeba sxva romelime saTanadod teqnologizirebuli eniT. 

                                                 
1
 miuxedavad imisa, rom zogierTi SesaZlod miiCnevs aq wamoWrili sakiTxebis komercializacias, Cven 

vTvliT, rom es am sakiTxebisadmi ara swori damokidebulebaa, ramdenadac imis komercializacia, risi 

gakeTebac Cvens miznebSia, iseTive SeuZleblobaa, rogor cxad SeuZleblobasac qarTuli anbanis anu 

qarTuli anbaniT weris uflebis komercializacia warmoadgens. 
2 mkacri formaluri, logikur-lingvisturi principebis formirebasTan erTad sxvadasxva bunebrivi 

enobrivi sistemebisaTvis ganisazRvra da erTmaneTisgan ganirCa e.w. preskrifciuli da deskrifciuli 

gramatikuli sistemebis cnebebi. preskrifciuli gramatika gulisxmobs enobriv sistemaze winaswar anu 

arasrul gramatikul xedvas. enobrivi sistemis deskrifciuli gramatika miznad isaxavs am enobriv 

sistemaze amomwuravad sruli da maTematikurad mkacri gramatikuli xedvebis Camoyalibebas. – dRes 

iSviaTad naxavT qveyanas, sadac maTi enis deskrifciuli anu sruli logikur-gramatikuli aRweris 

mizniT ar iyos formirebuli saxelmwifo kvleviTi instituti da es gasagebicaa, gamomdinare am tipis 

kvlevebis fundamenturi kulturuli mniSvnelobebidan. - ZiriTadi mizezi imisa, rom qarTuli enobriv-

azrovnebiTi sistemis deskrifciuli aRweris mizniT jgufSi ukve dawyebulia muSaoba qarTuli enis 

Tanamedrove logikuri gramatikis safuZvlebze aris is, rom qarTul enaze dRes arsebuli SaniZiseuli 

gramatikuli xedvebi preskrifciuli safexurisaa, rac, imis gaTvaliswinebiT, Tu rodis Camoyalibda es 

xedvebi, bunebrivicaa da gasagebic. - proeqtSi ,,qarTuli enis Tanamedrove logikuri gramatikis 

safuZvlebi” dakavebulni arian jgufSi gaerTianebuli enaTmecnierebi da maTematikosebi: r. abaSia, m. 

babuxardia, k. gabunia (TanaxelmZRvaneli), m. ivaniSvili, l. lekiaSvili (TanaxelmZRvaneli), T. 

esitaSvili, g. nadibaiZe, v. fxakaZe, k. fxakaZe (xelmZRvaneli), l. tibua, g. WankvetaZe, g. CiCua 

(TanaxelmZRvaneli), b. cxadaZe da maTematikis dafuZnebisa da swavlebis meTodikis modulis 

xelmZRvaneli, profesori T. TevzaZe, romelic proeqtis meTodologiur xazs kurirebs. Cven ar 

gamovricxavT imas, rom momavalSi jgufis Semadgenloba dazustdes. amasTan, is, rom proeqtSi 

aucilebeli iqneba studentebis CarTuloba ukve cxadia. cxadia isic, rom proeqti xangrZlivvadiania da 

rom igi wlebis ganmavlobaSi iTxovs fundamenturi xasiaTis maRalorganizebul kvlevebs. 



 

amgvarad, pirvel SemTxvevaSi, Cven vmoqmedebT organizebulad da vmoqmedebT ra 

darwmunebulni Cveni moZraobis SedegianobaSi, vaxerxebT kidec qarTuli enis am 

marTlacda ukanaskneli barieris miRma `gadayvanas“. anda, meore SemTxvevaSi, aseve 

darwmunebulni imaSi, rom es barieri qarTuli enisTvis `auRebeli“ winaaRmdegobaa, 

Seguebulni velodebiT im araqarTulenobriv kulturul arsebobas, romelic amgvari 

arCevanis SemTxvevaSi gveZleva. 

sakiTxebisadmi amgvarma mZafrma damokidebulebam ganapiroba ,,logikisa da enis 

gaerTianebuli qarTuli jgufis“ da ivane javaxiSvilis saxelobis Tbilisis 

saxelmwifo universitetis zemoaRniSnuli miznobrivi programis1 arseboba da is 

miznebic, rac am jgufma am programiT ganisazRvra. amiTve iyo ganpirobebuli is, rom 

Cveni jgufuri moZraoba Tavidanve Ria da sajaro procesebisaTvis damaxasiaTebeli 

principebiT warvmarTeT. aseTive principebiT viTardeba igi dResac. 

Cven ukve mimovixileT programis winaSe mdgari fundamenturi enobriv-

kulturuli Rirebulebebis mqone miznebi, rac qarTuli enis manqanebTan Tavisufali 

urTierTobis enad modificirebis problemas ukavSirdeba. gasagebia, rom am problemebis 

arseboba ZiriTadad ganpirobebulia Tanamedrove logikur-lingvisturi samecniero 

mimarTulebiT Cveni moZraobis xangrZlivi CamorCeniTa2 da, Sesabamisad, qarTuli 

                                                 
1 ukve meoTxe welia, rac proeqti ,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv 

qarTul enobriv garemoSi” saxelmwifo miznobriv programadaa gansazRvruli im Rrma rezonansuli 

konteqstiT, rasac proeqtiT gaTvaliswinebul miznebTan da amocanebTan qarTuli enis kulturuli 

funqciebiT SenarCunebis sakiTxis mibma gulisxmobs. - pirvelsawyisSi proeqtis RirebulebaTa amgvari 

definireba CvenTvis advili ar iyo. sakiTxebisadmi amgvar damokidebulebas win uswrebda sferoSi 

mimdinare procesebisa da maTi miznebis Rrma analizi. - mxolod upasuxismgeblo adamiani miscems Tavs 

uflebas amgvarad Seafasos moZraoba, roca moZraobis Sinaarsi amgvars ar gulisxmobs, iseve rogorc, 

amgvarad ar Seafasos igi, roca misi Sinaarsi amgvaria! – amiT iyo ganpirobebuli is, rom aRniSnuli 

mimarTulebiT Cveni moZraoba Tavidanve metad Tamami da sapasuxismgeblo ganacxadebiT daiwyo (ix.: gaz. 

`rezonansi” 242(2362) 2001, 20 seqtemberi; gaz. `Tbilisis universiteti” 14(1892) 2001 23 noemberi; 

Jurn. `iveria”, gazafxuli-zafxuli 2001; gaz. `axali epoqa” 69(223) 2002 15-21 noemberi). es iyo 

bevrad ufro adre, vidre xelisufleba ,,cifruli uTanasworobis” saxiT cota ar iyos damabnevel 

definirebas miscemda manamde ufro konkretulad moxazul problematikas. - Cven gadavwyviteT, 

daufaravad da mZafrad gveTqva im realuri perspeqtivebis Sesaxeb, romlebsac logikur-lingvistur 

xazad cnobili da ukve fundamenturad gaformebuli is mecnieruli mimdinareoba gvisazRvravs, romlis 

ZiriTadi praqtikuli mizani aris bunebrivi enebis sruli da amomwuravi teqnologizacia, rac am enebis 

manqanebTan Tavisufali urTierTobis enad modificirebas gulisxmobs. 
2
 aRniSnuli CamorCenis forsirebuli nivelirebis mizniT jgufma ukve gadadga rigi mniSvnelovani nabiji. 

kerZod: 2001 wels SemuSavda saxelmwifo miznobrivi programa `kompiuteris sruli programul-

momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi”; jgufis iniciativiT 2002 wels, 

gamoyenebiTi maTematikis institutSi Camoyalibda sauniversiteto seminari ,,logika, ena gamomTvleli” 

(seminaris xelmZRvaneli k. fxakaZe); 2003 wels i. vekuas saxelobis gamoyenebiTi maTematikis institutis 

samecniero sabWos gadawyvetilebiT institutSi gaixsna miznobrivi sakvlevi samecniero Tema 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi~'(Temis 

xelmZRvaneli, k. fxakaZe); 2003 wels gamoyenebiTi maTematikis institutSi dafuZnda ,,centraluri 

evropis universitetisa da barbara partis saxelobis wignTa fondi - `logika, ena, gamomTvleli”; 2004 

wels jgufis iniciativiTa da maTematikis dafuZnebisa da meTodikis kaTedris (xelmZRvaneli, prof. T. 

TevzaZe) mxardaWeriT Tbilisis saxelmwifo universitetis yofili meqanika-maTematikis fakultetze 

Camoyalibda maTematikuri da bunebrivi enebis logikis specializacia; 2004 wels Camoyalibda logikisa 

da enis axalgazrduli jgufi, romelic dakompleqtebulia sabunebismetyvelo fakultetis friadosani 

studentebiT (jgufs xelmZRvaneloben g. CiCua da k. fxakaZe. jgufSi gaerTianebulni arian l. abzianiZe, 

n. vaxania, s. masxaraSvili, n. fxakaZe, b. CiqviniZe); 2005 wels jgufisa da gamoyenebiTi maTematikis 

institutis (direqtori, prof. d. gordeziani) erToblivi iniciativiT Catarda pirveli yovelwliuri 

respublikuri saseminaro kvireuli ,,logika, ena, informatika”; qarTuli enis pirdapiri formalur-

logikuri aRweriT ukve miRebuli Sedegebis safuZvelze dawyebulia muSaoba `qarTuli enis Tanamedrove 

logikuri gramatikis safuZvlebis” SemuSavebaze, romelic montegiuseuli simravlur-Teoriuli 

logikur-lingvisturi xedvebisagan principulad gansxvavebul simravlur-Teoriul xedvebs iZleva 



 

logikur-lingvisturi samecniero sferos jer kidev verformirebulobiT am 

SemTxvevaSi saWiro da aucilebeli moculobebiT. amgvarad, gasagebi unda iyos isic, 

rom am samecniero mimarTulebiT qarTuli moZraobis xangrZlivi CamorCenis nivelireba 

Jurnalis erT-erTi ZiriTadi daniSnuleba iqneba da isic, rom Jurnalis 

saganmanaTleblo saqmianoba im siRrmiseuli zogadqarTuli problemebis aqtualizaciiT 

ganxorcildeba, romlebic globalurad da intensiurad mimdinare enobriv-

teqnologiurma procesebma Cveni qveynis winaSe daayena1.  

axla SevecdebiT gavaSuqoT Jurnalis kidev erTi metad mniSvnelovani mizani, 

rac logikur-lingvisturi mimarTulebiT 2004 wels Tbilisis saxelmwifo 

universitetSi dawyebuli saswavlo procesis mxardaWeras iTvaliswinebs2.  

 qarTuli enaTmecnieruli skola, romelic damsaxurebulad amayobs Tavisi 

miRwevebiT, rac ukavSirdeba msoflio enaTmecnierul sivrceSi umniSvnelovanes 

Sedegebsa da Senatanebs, ver gascda klasikuri enaTmecnierebis zogad CarCoebs da ver 

SeZlo saqarTveloSi Tanamedrove maTematikuri lingvistikis anu Comski-montegiuseuli 

logikur-lingvisturi samecniero mimarTulebis damkvidreba, risi erT-erTi mizezi 

saqarTveloSi maTematikuri logikis gvian formirebuloba da, Sesabamisad, qarTul 

enaTmecnierebaSi am mniSvnelovani maTematikuri safuZvlebis gauTvaliswinebloba iyo. - 

                                                                                                                                                                  
bunebriv qarTul enobriv sistemaze, rac fundamenturi mniSvnelobisaa rogorc kerZo, ise zogadi 

enaTmecnieruli TvalsazrisebiT; SemuSavebulia metyvelebis amomcnobi originaluri meTodika, romelsac 

metyvelebis amocnobis tradiciuli integraluri meTodisagan gansasxvaveblad metyvelebis amocnobis 

wrfiv meTods vuwodebT. am meTodis gamoyenebiT ukve programulad realizebulia qarTuli metyvelebis 

amomcnobi maRalxarisxobrivi eqsperimentuli programuli sistema; Tanamedrove logikur-lingvisturi 

mimarTulebiT sauniversiteto saswavlo procesis ganviTarebis interesebis gaTvaliswinebiT momzadda 

damxmare saxelmZRvanelo saTauriT ,,damatebiTi sakiTxavi kursi Tanamedrove maTematikur lingvistikaSi” 

(kursis momzadebaze k. fxakaZis xelmZvanelobiT muSaobdnen m. ivaniSvili, l. lekiaSvili, e. soselia, l. 

tibua, g. WankvetaZe) da ZiriTadi saxelmZRvanelo kursi saTauriT ,,maTematikuri da bunebrivi enebis 

zogadi logikuri safuZvlebi” (kursis momzadebaze k. fxakaZis xelmZvanelobiT muSaobda mTargmnelTa 

jgufi l. lekiaSvilis, e. soseliasa da m. ivaniSvilis SemadgenlobiT). 
1
 globaluri xasiaTis mecnieruli da teqnologiuri procesebi mxolod im moculobiT SeiZleba 

warmoadgendnen SemaSfoTebel garemoebebs erovnul-saxelmwifoebrivi enobriv-kulturuli 

erTeulebisaTvis, ra moculobiTac es procesebi gadian universaluri mecnieruli CarCoebidan da, 

Sesabamisad, eqcevian viwro enobriv-specifikur mecnierul CarCoebSi. -  cxadia, amgvaris erT-erTi kerZo 

magaliTia bunebrivi qarTuli enobriv-azrovnebiTi sistemis teqnologizaciasTan dakavSirebuli 

problematika, romelic ufro meti moculobiT enobriv-specifikuri xasiaTisaa, vidre universaluri. 

amgvarad, bunebriv enaTa teqnologizaciiT ukve globalurad moxazuli amocanebi qarTulisaTvis aris 

viwro, qarTulenobrivi specifikebis mqone is umniSvnelovanesi amocana, romlis gadawyveta mxolod 

qarTulenobrivi intuiciis mqone mkvlevrebs xelewifebis. – am amocanaTa amgvari specifiurobis gamoa, 

rom am tipis kvlevebi, TiTqmis yvelgan, specialuri saxelmwifo prioritetuli programebis statusiT 

mimdinareobs da rom maT gansakuTrebuli saxelmwifoebrivi yuradReba eqcevaT. – gasagebia, rom 

CvenTanac, qarTulTan mimarTebaSi, am amocanebisadmi damokidebuleba prioritetuli unda iyos, miT 

ufro, rom Cven am umniSvnelovanes procesebs didi dagvianebiT viwyebT.    
2
 meqanika-maTematikis fakultetis 2004 wlis 18 ivnisis samecniero sabWos gadawyvetilebiTa da 

saxelmwifo miznobrivi programis fundamenturi interesebis gaTvaliswinebiT maSindel ,,maTematikis 

dafuZnebisa da swavlebis meTodikis kaTedraze” pirvelad saqarTveloSi dafuZnda ,,maTematikuri da 

bunebrivi enebis logikis” specializacia. – gasagebia, rom am moculobis amocanebis gadawyveta Sesabamisi 

axalgazrda samecniero kadrebis gazrdisa da maTi mniSvnelovani monawileobis gareSe warmoudgenelia. – 

is, rom Tanamedrove logikur-lingvistur samecniero sferoSi, Tu ar CavTvliT jgufis farglebSi 

arsebul mcire odenobis Zalebs, Cven ar gvyavs specialistebi da rom amgvari axalgazrda kadrebis 

formirebamde amave miznebiT aucilebelia qarTveli logikosebisa da enaTmecnierebis TanamSromloba, is 

kidev erTi cxadi realobaa, romelic ar SeiZleba ar iqnes gaTvaliswinebuli Cvens winaSe mdgari 

problematikis konteqstSi. 



 

amiTve ixsneba isic, rom saqarTveloSi lingvistika dResac ZiriTadad arazusti, 

filologiuri specifikebis mqone mecnierebad viTardeba1.   

arada, gasuli saukunis ormocdaaTiani wlebidan moyolebuli, dasavleTSi iwyeba 

zusti enaTmecnierebis anu ara saliteraturo, aramed sabunebismetyvelo 

enaTmecnierebis intensiuri ganviTareba, rac ZiriTadad maTematikur logikaSi da posti-

tiuringisa da neiman-makalokiseuli avtomatebis TeoriaSi manamde ukve dagrovil 

gamocdilebasa da axal Sedegebs eyrdnoboda. am fonze gasagebi xdeba im droisaTvis im 

metad ambiciuri miznebis arsebobac, rac Comski-montegiuseul logikur-lingvistur 

samecniero sferoSi Tavidanve moixaza2. es miznebi iyo zogadi enobriv-azrovnebiTi 

procesebis sruli formalur-logikuri aRwera da adamianiseuli inteleqtualuri 

unarebis mqone avtomatebis konstruireba. amasTan, Comskisgan gansxvavebiT, romelic 

ufro metad formalur-enobrivi avtomatebis Teorias eyrdnoboda, montegium arsebiTi 

roli mianiWa e.w. fregeseul maTematikur enas da simravlur-Teoriul midgomebs, 

riTac maTematikis dafuZnebis problematikaSi sabolod miuCina adgili bunebrivi 

enobrivi sistemebis dafuZnebis amocanebs. 

Sesabamisad, maTematikis dafuZnebis sakiTxebSi maTematikur logikasTan erTad 

ganStovda da calke samecniero xazad gamoiyo bunebrivi enebis logika, romelmac, 

Tavis mxriv, gansakuTrebuli mniSvnelobebi SeiZina. gasagebia, rom sxvadasxva enobrivi 

sistemebi sxvadasxva enobriv-logikuri specifikebiT xasiaTdebian, rac bunebrivi enebis 

logikas maTematikisaTvis damaxasiaTebel sayovelTao RirebulebebTan erTad aniWebs 

viwro erovnul, enobriv-kulturul Rirebulebebsac3. anu, is, Tu rogor enobriv 

msoflxedvas iZleva esa Tu is ena, rogor azrovnebs igi, da rogoria am enis logikisa 

da fsiqologikis sruli da dazustebuli maTematikuri suraTi, gansakuTrebiT 

mniSvnelovania am enis bunebrivad matareblebisaTvis, ramdenadac isini swored am 

wesebiT Sedian TavianT gare Tu Sida samyaroseul realobasTan kontaqtSi da amave 

wesebiT axdenen am realobaTa grZnoba-aRqmiT Sida azrovnebiT rekonstruirebas da, 

Sesabamisad, maTSi ukve amgvarad rekonstruirebul goniT warmosaxviT samyaroSi isini 

swored am enisaTvis damaxasiaTebeli logikuri Tu fsiqologikuri wesebiT azrovneben. 

Tumca, es yvelaferi, aseve mniSvnelovania sayovelTao, zogadkulturul 

RirebulebaTa WrilSic, razec udaod metyvelebs dRes ukve mkafiod gamokveTili 

kulturul-ekologiuri Tvalsazrisebi da e.w. minoriti anu saSiSroebis qveS mdgari 

enebis kulturuli saxiT SenarCunebisTvis dawyebuli saerTaSoriso zrunva4. _ 

                                                 
1 aRsaniSnavia, rom logikur-lingvisturi samecniero mimarTulebebis orive damfuZnebeli, naum Comskic 

da riCard montegiuc, arafilologiuri warsulis mqoneni iyvnen. kerZod, maTgan pirveli SesaniSnavad 

flobda neimaniseuli cifruli anu diskretuli avtomatebis Teoriuli xasiaTis teqnologiur 

specifikebs, meore muSaobda maTematikur logikaSi da ZiriTadad bunebrivi enebisa da fregeseuli 

maTematikuri enis urTierTmimarTebebis problemaTa kvleviT iyo dakavebuli. 
2 saqarTveloSi dRes bevrma arc icis,  rom Comskis revoluciuri lingvisturi programa Tavidanve 

Sefasebul iqna rogorc hilbertis formalisturi logikuri programis maqsimaluri gafarToeba.    

3 ramdenadac gasakviri ar unda iyos mkiTxvelisaTvis, am midgomebiT, maTematika da kerZod ki, 

maTematikuri logika, maTematikuri enis ukve pirvelsave bunebriv-enobriv gafarToebaSi, garkveuli 

ZaliT, kargavs maTematikisaTvis sazogadod damaxasiaTebel universalurobis Tvisebas da, Sesabamisad, 

aseve garkveuli ZaliT, igi viwro enobriv-specifikuri TvisebebiT xasiaTdeba. – anu maTematika 

universaluria mxolod mis birTvul, centralur nawilSi da ara mis zedasafexureobriv bunebriv-

enobriv gafarToebebSi! 
4
  ar iyo SemTxveviTi is, rom mimdinare saukunis pirveli weli evropaSi evropul enaTa wlad 

gamocxadda da arc is, rom am sferoSi moRvaweTaTvis kargad cnobili saerTo evropuli sacnobaro 

Jurnalis – Elsnews-is  im wlis pirveli nomeri mTlianad minoriti enebis problematikisadmi iyo 

miZRvnili. – erT-erTi parametri, romlis mixedviTac ena an minorit anu safrTxis qveS mdgar an 

maJorit anu safrTxis qveS ar mdgar enad isazRvreba damokidebulia imaze, mimdinareobs Tu ara am enaSi 



 

bunebrivi enebis teqnologizaciis sul ufro mzardi procesebis fonze gasagebi xdeba, 

rom is enebi, romlebic ver SeZleben moniSnuli teqnologiuri barierebis aRebas, anu 

is enebi, romelTa aRWurva Tanamedrove da perspeqtiuli teqnologiuri 

SesaZleblobebiT ver moxerxdeba arsebiTad dakargaven saerTo msoflio kulturul 

sivrceSi yoveldRiur funqcionalur daniSnulebebs da amiT TandaTanobiTi dakninebisa 

da daviwyebis saSiSroebis qveS moeqcevian. 

Tu kvlevebis pirvel etapze Comskisa da montegius samecniero xazebi TiTqmis 

damoukideblad viTardebodnen, maTma saerTo niadagma - maTematikurma logikam es ori 

xazi Zlier daaaxlova da igi im erTi mTliani samecniero sferos saxiT Camoayaliba, 

romelsac dRes ena da logika ewodeba. amasTan, Tu zemoaRniSnuli mimarTulebiT 

kvlevebis pirvel etapze ZiriTadad muSaoba mimdinareobda weriTmetyvelebiTi enebis 

damuSavebis problemebze, dRes ukve kvleviTi datvirTvebis veqtori aranaklebi 

moculobiT miimarTa zepirmetyvelebiTi enebis formalur damuSavebaze da es maSin, 

rodesac, rogorc ukve aRiniSna, Cven qarTuli enisTvis maTematikuri enis safuZvelze 

ganviTarebuli Tanamedrove logikur-lingvisturi Teoriuli xedvebis jer mxolod 

sasafuZvlo Semadgenlebis Camoyalibebis procesSi varT. arada, qarTuli enis sxva 

enebisagan siRrmiseulad gansxvavebuli enobrivi specifikebi originaluri da 

arsebulebisagan arsebiTad gansxvavebuli midgomebis ganviTarebas moiTxovs1. aRniSnul 

Tvalsazriss kidev ufro amyarebs is, rom Tanamedrove logikur-lingvisturi 

mecnieruli swavleba, romelic enobriv erTeulebSi enaTa qvecnobier bunebriv 

arsebulobas adasturebs, gveubneba, rom bunebrivi enobrivi sistemis sruli 

gacnobiereba da, Sesabamisad, misi sruli da maTematikurad zusti formaluri 

sistematizacia mxolod am enobrivi sistemis bunebrivad matarebeli erTeulebisTvis 

aris SesaZlebeli. anu, qvecnobieri safexuris enobrivad mocemul codniT bunebasTan 

arabunebrivi Tanaziarobis anu misi bunebrivad aramatareblobis SemTxvevaSi 

SeuZleblad miiCneven misi maTematikurad zusti da amomwuravad sruli gaazreba-

gacnobierebis SesaZleblobas. - es maTTvis daaxloebiT iseTive SeuZleblobaa, rogor 

SeuZleblobasac ucnobi fizikuri samyaros fizikur kanonTa zusti da sruli 

maTematikuri aRweris SeuZlebloba warmoadgens. 

es imas niSnavs, rom Tu zemoganxiluli ori SesaZlo gzidan pirvels virCevT, 

maSin unda SevTanxmdeT, rom Tanamedrove Comski-montegiuseuli logikur-lingvisturi 

samecniero sferos realuri dafuZnebisaTvis aucilebelia rogorc am mimarTulebiT 

ukve dawyebuli kvleviTi procesis, ise amave mimarTulebiT aseve ukve dawyebuli 

sauniversiteto saswavlo procesis Semdgomi xelSewyoba da ganviTareba. – Cven, Cvens 

winaSe mdgari problemebis maRali sirTulidan, didi moculobidan da am problemebTan 

rezonansulad dakavSirebuli perspeqtivebis simZafridan gamomdinare, vTvliT, rom 

aucilebeli iqneba am sakiTxebis gaswvriv saqarTvelos sxvadasxva universitetebisa da 

kvleviTi centrebis organizebuli TanamSromloba. – cxadia, rom aseTi strategiuli 

mniSvnelobis mqone sakiTxebi Sesabamis da sworad gansazRvrul strategiul 

damokidebulebebs moiTxovs2. 

                                                                                                                                                                  
Tanamedrove logikur-lingvisturi meTodebiTa da miznebiT kvleviTi procesebi. – am maCvenebliT 

qarTuli ena safrTxis qveS mdgar enad fasdeba! 
1 - anu, aq, Cven saqme gvaqvs iseTi saxis teqnologiur SedegebTan, romlebic maTi enobrivi 

specifikurobis gamo arasazogadod gamoyenebadni arian, rac calsaxad adasturebs am miznebiT 

damoukidebeli adgilobrivi kvlevebis ganviTarebis aucileblobas. 
2
 is, rom aq aRniSnuli miznebis gaTvaliswinebiT ukve gaformda TanamSromlobis memorandumi Tbilisis 

saxelmwifo da Tbilisis saxelmwifo pedagogiur universitetebs Soris, aris am mimarTulebiT 

gadadgmuli jer mxolod pirveli nabiji. – frangebma am problemaTa saxelmwifoebrivad organizebis 

mizniT Camoayalibes `inriad” wodebuli specialuri organizacia, germanelebma am mimarTulebiT 

intensiuri kvlevebi ganaviTares jer saarbriukenis Sesabamis samecniero centSi da, mere ukve, 



 

samomavlo interesebis gaTvaliswinebiT jgufis saqmianobis mnivSnelovan Sedegad 

unda CaiTvalos ,,logikisa da enis axalgazrduli jgufis” Camoyalibeba, romelic 

aerTianebs sabunebismetyvelo fakultetis im studentebs, romlebic, dainteresdnen ra 

,,maTematikuri da bunebrivi enebis logikis” specializaciiT, mTeli akademiuri wlis 

ganmavlobaSi sistematiurad eswrebodnen ,,logika, ena, gamomTvlelis” Teoriul da 

praqtikul seminarebs. amis safuZvelze maT ukve CamouyalibdaT sferoSi arsebuli 

umniSvnelovanesi amocanebisadmi adekvaturi damokidebuleba, ganuviTardaT kritikuli 

xedva saSualo skolis programiT Seswavlili qarTuli enis gramatikisadmi, 

aRiWurvnen enis bunebrivi arsebulobiT ganpirobebuli Tanamedrove msoflxedviT, 

cxadad dainaxes, rom bunebrivi enobriv-azrovnebiTi sistemis formalur-logikuri 

aRwera, aRweris safuZvelze am sistemis formaluri modelis moZieba da am formaluri 

modeliT kompiuteris sruli programuli uzrunvelyofa aris gansakuTrebuli 

mniSvnelobebisa da maRali maTematikuri sirTuleebis mqone amocana. amasTan, praqtikul 

seminarebze ukve nawilobriv Seiswavles programirebis zogadi Cvevebi, sakmarisi 

moculobiT SeiZines gamoTvliTi (da ara kompiuteruli1) enaTmecnierebisTvis 

damaxasiaTebel amocanebze muSaobis gamocdileba, imdenad, rom ukve akeTeben sakmaod 

saintereso xasiaTis programul realizaciebs, rac, imis gaTvaliswinebiT, rom jer 

mxolod meorekurselebi arian, imeds iZleva am mimarTulebiT maTi kvalificirebul 

mecnier-mkvlevrebad Camoyalibebisa. - es ki, am samecniero sferoSi adgilobrivi 

specialistebis sruli ararsebobidan gamomdinare, gansakuTrebiT mniSvnelovania. 

amgvarad, Tu moxda ise, rom 2004 wels dafuZnebuli ,,maTematikuri da 

bunebrivi enebis logikis” specializacia axali moTxovnebis gaTvaliswinebiT ver iqna 

SenarCunebuli sabunebismetyvelo fakultetis dRevandel institutobriv formebSi da 

Tu SeCerda sauniversiteto saswavlo procesSi ormocdaaTwliani dagvianebiT 

dawyebuli qarTuli logikur-lingvisturi moZraoba, maSin unda gvesmodes, rom am 

umniSvnelovanesi TvalsazrisebiT qarTul enas isev ise bedis anabarad vtovebT, 

rogorc es aqamde iyo. – amdenad, gasagebia, rom qarTveli logikos-lingvistebis 

realuri ararsebobis pirobebSi, miznobrivi programiT - ,,kompiuteris sruli 

                                                                                                                                                                  
TandaTanobiT TiTqmis mTel germaniaSi gaSales mimarTulebiT moZraoba, holandielebma 90-iani wlebis 

bolos amsterdamis universitetSi Camoayalibes `logika, ena, gamomTvleli” instituti, Cexebma, sadac 

CexeTis universitetis fizika-maTematikis fakultetis mier organizebul lingvistTa 17 saerTaSoriso 

kongresze Cveni jgufis ori moxseneba iyo CarTuli, am mimarTulebiT moZraoba 60-iani wlebidanve 

daiwyes. inglisSi, Sotlandiasa da uelsSi gansakuTrebiT Zlieri centrebia problematikis mTeli 

speqtris gaTvaliswinebiT, imdenad, rom iq ukve muSaoben adamianiseuli azrovnebis kompiuteruli 

enobriv-maTematikuri simravlur-Teoriuli modelis realizaciaze, rac azrovnebis montegiuseuli 

modelis manqanur realizebas gulisxmobs. didi winsvlaa mimarTulebiT iaponiasa, koreasa da CineTSi, 

romlebic, iseve rogorc ingliselebi, am sakiTxebs ufro farTod, xelovnuri inteleqtis 

problematikis WrilSi ganixilaven. 80-iani wlebidan moyolebuli aqtiurad amoZravdnen am mimarTulebiT 

espanur, arabul, Turqul, iranul da sxva indoevropul Tu araindoevropul enobriv sistemebSi. – am 

strategiuli sakiTxebis analizisas isic unda gaviTvaliswinoT ra tempebiT ganviTarda kompiuteruli 

teqnologiebi bolo 25 wlis ganmavlobaSi da isic, rom dRes ukve ara marto Teoriulad muSavdeba, 

aramed ukve saxezea pirveli eqsperimentuli realizaciebi kvanturi gamomTvlelebisa.    
1 ‟kompiuteruli lingvistika‟' inglisuri warmomavlobis terminia da igi inglisurad Semdegnairad 

iwereba - 'Computational Linguistics'. amasTan, aq 'Computational‟ niSnavs '‟gamoTvliTs‟, rac saboloo 

jamSi ganapirobebs imas, rom misi qarTuli Sesatyvisi aris ara „kompiuteruli lingvistika‟, aramed 

‟gamoTvliTi lingvistika‟. - samwuxarod, Tavis droze, qarTul samecniero sivrceSi, es termini 

arasworad damkvidrda, rac, rogorc Cans, gavlenaa qarTulSi manamde damkvidrebuli terminisa 

„kompiuteri‟, romelsac Cven '‟gamomTvleli manqanis‟ saxelwodebad viyenebT da romelic Sesabamisi 

inglisuri sityvis qarTuli transliteraciaa. - am terminis arasworma definiciam ganapiroba is, rom 

dRes saqarTvelos sauniversiteto sivrceSi araTu sadme iswavleba, aramed arc ki arsebobs sagani, 

romelsac ‟gamoTvliTi enaTmecniereba‟'hqvia da romelic logikur-lingvisturi xazis erT-erTi 

umniSvnelovanesi Teoriuli ganStoebaa. 



 

programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi” - moxazuli 

umniSvnelovanesi amocanebis gadawyveta verafriT ver moxerxdeba am mimarTulebiT 

axalgazrda samecniero kadrebis aRzrdis gareSe. gasagebia isic, rom amgvari  

samecniero kadrebis forsirebuli formirebis moTxovnebidan gamomdinare aucilebelia 

sabunebismetyvelo fakultetze arsebuli enaTmecnieruli xazis maTematikuri 

lingvistikisaTvis damaxasiaTebeli aqcentebiT ganviTareba1. - es ki imas niSnavs, rom 

maTematikuri da bunebrivi enebis logikis specializaciiT maTematikis dafuZnebisa da 

swavlebis meTodikis modulis farglebSi SarSan dawyebuli moZraoba araTu unda 

Seferxdes, aramed piriqiT, sabunebismetyvelo fakultetze dRes arsebul lingvistur 

xazs safuZvlad es specializacia da am modulis es axali logikur-lingvisturi 

kompetencia unda daedos da samomavlod, amgvari integraciis safuZvelze, 

sabunebismetyvelo fakultetis farglebSi unda vifiqroT ,,logika, ena, gamomTvleli” 

institutis Camoyalibebaze2. 

aqedan gamomdinare, Jurnalis kidev erTi Zireuli daniSnuleba iqneba im 

saswavlo sauniversiteto procesis xelSewyoba, romelic, gvjera, rom ara Tu 

Sewydeba, aramed ufro gaRrmavdeba da ganviTardeba. - amdenad, am saswavlo da 

samecniero procesebis xelSewyobis mizniT, yvelafer danarCenTan erTad, cxadia, 

Jurnali dakavdeba agreTve mTargmnelobiTi saqmianobiTac, rac logikur-lingvisturi 

mimarTulebiT intensiurad mimdinare saerTaSoriso procesebSi qarTuli moZraobis 

forsirebuli integraciisaTvis aucileblobas warmoadgens3. 

dasasruls mokled SevexebiT Jurnalis kidev erT mniSvnelovan mizansa da 

daniSnulebas. kerZod, saubari gveqneba maTematikis dafuZnebisa da swavlebis meTodikis 

modulis da maTematikuri da bunebrivi enebis logikis specializaciis meTodologiur 

da pedagogikur miznebze. 

                                                 
1 mogexsenebaT, rom qarTuli enaTmecnieruli skola Tavidan bolomde filologiuri specifikiTaa 

gansazRvruli. - saqarTveloSi Tqven faqtiurad ver naxavT enaTmecniers, romelsac ara filologiuri, 

aramed arafilologiuri anu zusti mecnierebebisaTvis damaxasiaTebeli sabunebismetyvelo ganaTleba aqvs. 

ufro metic, Tu ar CavTvliT ,,logikisa da enis gaerTianebul qarTul jgufSi” Tavmoyril ZalTa mcire 

odenobas, saqarTveloSi saerTod ver naxavT iseT specialists, romelic enaTmecnierul kompetenciasTan 

erTad aseve kompetenturia maTematikur logikaSi. arada, zusti anu sabunebismetyvelo maTematikuri 

lingvistika swored maTematikur logikaSi dagrovili gamocdilebis da maTematikis dafuZnebis 

problematikaSi ukve aprobirebuli meTodebis safuZvelze Camoyalibda. 
2 sxva SemTxvevaSi, cxadia, gagviWirdeba enobriv-kulturuli TvalsazrisebiT im umniSvnelovanesi 

miznebis miRweva, romlebic moxazulia ivane javaxiSvilis saxelobis Tbilisis saxelmwifo 

universitetis i. vekuas saxelobis gamoyenebiTi maTematikis institutis saxelmwifo miznobrivi 

programiT - ,,kompiuteris sruli programul momsaxureobiTi moqceva bunebriv qarTul enobriv 

garemoSi”. - Tanamedrove maTematikuri lingvistikis zogadi kursi, gamoTvliTi lingvistika, 

maTematikuri da bunebriv enaTa logika, enobrivi algoriTmebisa da enobrivi avtomatebis Teoria, zogadi 

enaTmecnierebis mokle kursi, qarTuli enis klasikuri gramatikis kritikuli analazi da qarTuli enis 

Tanamedrove logikuri gramatikis safuZvlebi, Tanamedrove lingvisturi da semantikuri Teoriebi, 

Targmnis amocanisa da metyvelebis amocnobis Tanamedrove maTematikuri meTodebi, xelovnuri inteleqtis 

problematikiT nagulisxmevi azrovnebis fsiqologiis, fiziologiisa da filosofiis Tanamedrove 

kursebi, logikuri (anu inteleqtualuri) programirebisa da sxva Tanamedrove programuli enebis 

Teoriuli da praqtikuli kursebi - es, Cveni azriT, is disciplinebia, romelTac unda daeyrdnos 

sabunebismetyvelo fakultetze arsebuli lingvisturi xazi. - yvela sxva SemTxvevaSi, sabunebismetyvelo 

fakultetze Cven ara zust - maTematikur, aramed kvlav arazust - filologiur lingvistur 

mimarTulebas miviRebT, rac Tu adre ase Tu ise kidev asatani iyo, dRes, ukve mkafiod moxazuli 

enobriv-teqnologiuri perspeqtivebis gaTvaliswinebiT, yovlad dauSvebelia! 
3
 erT-erTi sirTule, rac logikur-lingvisturi mimarTulebiT Cveni moZraobis ormocdaaTwlianma 

dagvianebam ganapiroba aris mravlad dagrovili specialuri samecniero  masalis studentebamde (da ara 

marto studentebamde!) mitanis aucilebloba. es, bunebrivia, Cveni specifikebis gaTvaliswinebiT 

Sesabamisi mTargmnelobiTi strategiis moZiebisken gvibiZgebs, rac am aucilebel mTargmnelobiT 

saqmianobaSi studentebis maqsimalur CarTulobas gulisxmobs. 



 

mimdinare saskolo reformam informaciuli moculobebiT datvirTuli swavlebis 

sabWouri principi Secvala swavlebis Tanamedrove dasavluri principiT, romelic erT-

erT prioritetul miznad aRsazrdelSi zogadi enobriv-azrovnebiTi unar-Cvevebis 

ganviTarebas saxavs. es qarTuli saganmanaTleblo sistemis dasavluri saganmanaTleblo 

sistemisaken mimarTvis mniSvnelovani mcdelobaa. am Tanamedrove saswavlo 

strategiisaTvis arsebiT datvirTvas iRebs Tavis Tavze termini '`swavlebis ena”, 

romlis Sinaarsi, CvenTvis, umetes SemTxvevaSi, qarTuli enaa. am pedagogikuri 

midgomebiT swavlebis ena bavSvis zogadi inteleqtualuri unarebis ganviTarebisaTvis 

umniSvnelovanes sabaziso monacemad ganixileba. iTvleba, rom mozardi, rogorc 

moazrovne pirovneba, ZiriTadad swored am enaSi yalibdeba. Sesabamisad, gamodis, rom 

bunebriv enaSi logikurad gamarTuli azrovnebiTi unarebis formireba am Tanamedrove 

saswavlo strategiis erT-erTi ZiriTadi mizania, rac fundamenturad mniSvnelovania, 

rogorc sufTa saganmanaTleblo1, ise farTo sazogadoebrivi TvalsazrisebiTac. - is, 

vinc metyvelebs, magram ver axerxebs Tavisi azrebis sworad Camoyalibebas enisaTvis 

damaxasiaTebeli logikurad gamarTuli msjelobiTi sqemebis gaTvaliswinebiT da isic, 

vinc, amave sqemebSi gauTviTcnobiereblobis gamo, ver flobs enobrivi urTierTobisas 

mosmeniT miRebuli monacemebis gadamuSavebis SesaZleblobebs, enobriv sazogadoebaSi 

enobrivi komunikaciis gareSe rCeba, rac mZime tvirTia rogorc Tavad am 

pirovnebisTvis, aseve am sazogadoebisTvisac. 

gaTviTcnobierebuli mkiTxvelisaTvis zemoaRniSnulTa gaTvaliswinebiT gasagebi 

unda iyos is, Tu ra mWidro urTierTmimarTebebi aqvT maTematikuri da bunebrivi enebis 

logikas, prioritetulad mimdinare saskolo reformiT moxazul Tanamedrove saswavlo 

miznebsa da saxelmwifo miznobriv programas2 ,,kompiuteris sruli programul-

momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi”. - unda iTqvas, rom 

reformiT moxazul dasavlur saswavlo strategias Tavis droze safuZveli enis, 

logikisa da azrovnebis urTierTkavSirebze iq maSin ukve gamokveTilma xedvebma Cauyara. 

amgvarad, maTematikuri da bunebrivi enebis logikis specializaciisa da 

maTematikis dafuZnebisa da swavlebis meTodikis modulis interesebSi saxelmwifo 

miznobrivi programiT gansazRvrul Teoriul sakiTxebTan erTad eqceva saskolo 

reformasTan mibmuli iseTi sakiTxebic rogoricaa maTematikis da qarTuli enis 

saswavlo xazebis gaswvriv zogadi unarebis ganviTarebaze prioritetulad 

orientirebuli Tanamedrove saswavlo meTodebis mecnieruli da pedagogikuri 

                                                 
1
 aranairi Rirebuleba specifikur codnas, Tu mas enaSi logikurad gamarTuli zogadi azrovnebiTi 

unaric Tan ar axlavs, ar gaaCnia. – ufro metic, aseT pirobebSi, aseTi specifikuri `codnebi” sazianoc 

kia, ramdenadac aseTi uniadago `codna” mis matarebels araTu Tvisobrivad anviTarebs, aramed piriqiT. 
2
 gasagebia, rom Tu Cven maTematikuri sizusteebisa da enobrivi specifikebis sruli gaTvaliswinebiT 

gamovicnobT qarTuli enisaTvis damaxasiaTebel logikurad gamarTul msjelobaTa enobrivad 

marealizebel wesebs, Tanac ise, rom ukve am wesTa sistemiT daprogramebuli kompiuteri programuladve 

winaswar realizebuli SesaZleblobebiT axerxebs enobrivi monacemebis zogad da kerZo logikur-

lingvistur analizirebas, iq arsebuli zogad logikuri Tu kerZo semantikuri winaaRmdegobebis 

SemCnevas da amgvarTa ararsebobis SemTxvevaSi axerxebs logikurad dasaSvebi kerZo da zogadi daskvnebis 

gakeTebas, maSin, da mxolod maSin, Cven aseve xelTa gvaqvs qarTuli enis logikaze is Teoriuli codna, 

mxolod romlis meToduri gadamuSavebis safuZvelzec gveZleva SesaZlebloba saskolo sivrceSi 

TandaTan ufro meti da meti warmadobiT warvmarToT maTematikuri da bunebriv enobrivi azrovnebiTi 

unarebis ganviTarebaze prioritetulad orientirebuli da mecnierulad dafuZnebuli saswavlo procesi. 

– anu, cxadia, rom nebismier enaSi da, maT Soris qarTul enaSic, arsebobs am enis swori enobrivi 

msjelobebisa da azrobrivad gamarTuli Sinaarsebis amgebi wesebis myari sistema, romelic am enis 

sintaqsur, morfologiur da fonetikur kanonebTan erTad emyareba amave enis zogadi Sinaarsuli 

wesrigis ganmsazRvrel logikur kanonmdeblobas. amdenad, gasagebia, rom mozardSi logikurad gamarTuli 

enobriv-azrovnebiTi unarebis Camoyalibeba-ganviTarebis umniSvnelovanesi miznebisaTvis enis gramatikuli 

kanonmdeblobis swavlebaze aranakleb mniSvnelovani enis logikuri kanonmdeblobis swavleba xdeba. 



 

damuSavebani, rac winamdebare Jurnalis kidev erTi mniSvnelovani funqcionaluri xazi 

iqneba. - Cven vTvliT, rom Jurnalis es mimarTuleba, gamomdinare sakiTxTa farTo 

sazogadoebrivi mniSvnelobidan, aranakleb fundamenturia, vidre zemo aRniSnulni. 

 

logikisa da enis gaerTianebuli qarTuli jgufisa da 

miznobrivi programis xelmZRvaneli, 

Jurnalis mTavari redaqtori 

k. fxakaZe 
 

 

sakiTxTa mniSvnelobidan da ukve gakeTebuli mZafri ganacxadebidan gamomdinare, 

gadavwyviteT im mxardaWerebis mokle anotireba, rac bolo oTxi wlis ganmavlobaSi 

mravlad miiRo jgufis mier SemuSavebulma saxelmwifo miznobrivma programam - 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv 

garemoSi”. amasTan, qvemomoyvanili dokumenturi masala qveyndeba am umniSvnelovanesi 

sakiTxebis Semdgomi sazogadoebrivi aqtualizaciis mizniT, rac am TvalsazrisebiT 

sazogadoebis farTo da amomwuravi informirebulobis aucileblobas gulisxmobs.     
 

 

2001 weli: 
proeqtis CarTvas saxelmwifo miznobrivi programebis CamonaTvalSi mxari dauWires:  

1. zogadi da gamoyenebiTi enaTmecnierebis kaTedris gamgem, akademikosma Tamaz gamyreliZem; 

2. gamoyenebiTi maTematikis institutis direqtorma, profesorma daviT gordezianma; 

3. Tbilisis saxelmwifo universitetis proreqtorma Temur xuroZem; 

4. kompiuterebis maTematikuri uzrunvelyofisa da kompiuteruli teqnologiebis kaTedris 

gamgem, profesorma hamlet melaZem; 

5. marTvis sistemebis institutis enis modelirebis ganyofilebis gamgem giorgi CikoiZem; 

6. maTematikis dafuZnebis da swavlebis meTodikis kaTedris gamgem, profesorma Tamaz TevzaZem; 

7. aRmosavleTmcodneobis institutis aRmosavlur enaTa tipologiis ganyofilebis gamgem, 

profesorma marika jiqiam; 

8. ekonomikis, mrewvelobisa da vaWrobis ministris moadgilem naTia Turnavam; 

9. saxelmwifo kancelariis kulturis, ganaTlebis, mecnierebisa da axalgazrdobis saqmeTa 

samsaxuris ufrosma koba imedaSvilma _ ,,aRniSnuli proeqti sarecenziod gadaegzavna 

enaTmecnierebis instituts, enis saxelmwifo palatasa da informatizaciis saxelmwifo 

departaments. samive dawesebulebas miaCnia, rom proeqti metad mniSvnelovania, imsaxurebs 

mxardaWeras da gansaxorcielebelia gansakuTrebiT dRevandel dRes. maT azrs Cvenc viziarebT.”   

10. enaTmecnierebis institutis direqtorma guCa kvaracxeliam _ ,,proeqti saxelmwifoebriv 

mxardaWeras imsaxurebs, ramdenadac qarTuli enis e.w. kompiuterizacia umniSvnelovanesi 

problemaa. proeqti saxelmwifoebriv mxardaWeras imsaxurebs miT ufro, rom am mimarTulebiT 

saxelmwifos dRemde araviTari xarji ar gauRia.”'' 

11. enis saxelmwifo palatis Tavmjdomarem levan Rvinjiliam _ ,,proeqtis ganxorcieleba 

migvaCnia saqarTvelos saxelmwifo enis srulfasovani funqcionirebisa da qveynis cxovrebis 

yvela sferoSi misi gamoyenebis arealis maqsimalurad aTvisebis erT-erT aucilebel pirobad, 

uromlisodac mosalodnelia saxelmwifo enis Semdgomi ganviTarebis procesebis mniSvnelovnad 

Seferxeba”.'' 

12. informatizaciis saxelmwifo departamentis Tavmjdomarem daviT Tarxan-mouravma _ 

,,proeqti iTvaliswinebs qarTuli enis formalur-logikuri modelis SemuSavebas, rac 

aucilebelia kompiuteruli sistemebis qarTul enobriv garemoSi mosaqcevad. gvsurs gacnoboT, 

rom aRniSnuli sakiTxi udaod warmoadgens saxelmwifo mniSvnelobis amocanas da yovelmxriv 

mxardasaWeria.”'' 

 

 

 



 

2002 weli: 

27.02.2002. saxelmwifo universitetma programa waradgina ekonomikis, mrewvelobisa da 

vaWrobis saministroSi. amave wels programa pirvelad iqna CarTuli saxelmwifo miznobriv 

programaTa CamonaTvalSi. 

03.03.2002 amonaweri ganaTlebis saministroSi Catarebuli ganxilvis angariSidan (uZRveboda 

ganaTlebis marTvis sainformacio sistemis qvekomponentis xelmZRvaneli gia ServaSiZe):  

1. enaTmecnierebis institutis zogadi enaTmecnierebis ganyofilebis gamgem maia maWavarianma 

aRniSna proeqtis Rrma mecnieruli da praqtikuli Rirebuleba.'' 

2. enaTmecnierebis institutis qarTvelur enaTa ganyofilebis gamgem, profesorma Tedo 

uTurgaiZem aRniSna programis aqtualoba da ganxorcielebis saswrafo dawyebis aucilebloba. 

qarTuli enis maTematikuri (formalur-logikuri) aRwera dasaxa, rogorc aucilebeli 

winapiroba qarTul-enobrivi programuli produqtis Sesaqmnelad.'' 

3. aRmosavleTmcodneobis institutis aRmosavlur enaTa tipologiis ganyofilebis gamgem, 

profesorma marika jiqiam programa Seafasa, rogorc erT-erTi mniSvnelovani mimarTuleba 

saqarTveloSi enaTmecnierebis ganviTarebisaTvis.'' 

4. Tbilisis saxelmwifo universitetis proreqtorma parmen margvelaSvilma Tbilisis 

saxelmwifo universitetis saxeliT daadastura sruli mxardaWera.'' 

5. ganaTlebis marTvis sainformacio sistemis qvekomponentis xelmZRvanelma gia ServaSiZem xazi 

gausva programis ganxorcielebis Rirebulebas Tanamedrove kompiuteruli lingvistikis 

ganviTarebaSi.'' 

6. teqnikuri universitetis profesorma levan CxaiZem miuTiTa saerTod aseTi tipis samecniero 

da praqtikuli samuSaoebis dafinansebis sasicocxlo aucileblobaze dRevandeli 

saqarTvelosaTvis.'' 

7. aRmosavleTmcodneobis institutis aRmosavlur enaTa tipologiis ganyofilebis wamyvanma 

mecnier-TanamSromelma, eTer soseliam warmoaCina proeqti, rogorc enis formaluri logikis 

safuZvelze aRweris erTi unikaluri da umniSvnelovanesi mimarTuleba.'' 

8. saqarTvelos ganaTlebis ministrma aleqsandre kartoziam aRniSna, rom ganxilvis Sedegad 

gamoikveTa enis maTematikuri modelirebis aseTi saxis midgomisa da sistemuri kvlevis 

aucilebloba. 

13.03.2002. informatizaciis saxelmwifo departamentis Tavmjdomaris moadgile i. baramiZe _ 

,,informatizaciis saxelmwifo departamenti miiCnevs, rom axali kompiuteruli teqnologiebis 

SesaZleblobebis sruli moculobiT aTviseba aRniSnuli xasiaTis kvlevebis gareSe 

araperspeqtiulia.~'' 

19.07.2002 parlamentis ganaTlebis, mecnierebis, kulturisa da sportis komitetis 

Tavmjdomare, akademikosi nodar amaRlobeli _ ,,proeqts didi saxelmwifo mxardaWera aqvs. 

misi aqtualoba dRes araviTar eWvs ar iwvevs, radgan es aris qarTuli enis, rogorc 

kulturuli fenomenis SenarCuneba-gadarCenis, misi ganviTarebisa da Seswavlis gaRrmavebis 

saSualeba da erovnuli cnobierebis ganmtkicebis erT-erTi umniSvnelovanesi gza. am WeSmaritad 

erovnul saqmes saerTo mxardaWera da Tanadgoma sWirdeba.~'' 

25.07.2002. saqarTvelos saxelmwifo ministri mimarTavs finansTa ministr m. gogiaSvils - 

,,gTxovT 2003 wlis biujetis formirebisas gaiTvaliswinoT aRniSnuli proeqti.” 

2002 wlis seqtemberSi dafuZnda Ria sauniversiteto seminari ,,logika, ena, gamomTvleli”, 

romelic pirveli am tipis seminaria saqarTveloSi. 

19.12.2002. finansTa saministro pasuxobs gamoyenebiTi maTematikis institutis SekiTxvas - 

,,aRniSnuli sakiTxi unda ganixilos iv. javaxiSvilis saxelobis Tbilisis saxelmwifo 

universitetma saqarTvelos 2003 wlis saxelmwifo biujetiT misTvis gaTvaliswinebuli 

asignebis farglebSi”.'' 

 

2003 weli: 

5.01.2003. i. vekuas saxelobis gamoyenebiTi maTematikis institutis samecniero sabWos 

gadawyvetilebiT gaixsna calke sakvlevi samecniero Tema ,,kompiuteris sruli programul-

momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi~''(xelmZRvaneli k. fxakaZe). 



 

11.02.2003 Tsu proreqtori, profesori anzor xelaSvili mimarTavs saqarTvelos finansTa 

ministrs: ,,Tbilisis saxelmwifo universiteti namdvilad saWirod miiCnevs saxelmwifo 

biujetSi aRniSnuli proeqtis erT-erT saxelmwifo miznobriv programad realizacias. amasTan, 

gatyobinebT, rom saxelmwifo biujetiT universitetisaTvis 2003 wels gamoyofili asignebis 

simciridan gamomdinare, universiteti dasaxelebuli proeqtis sarealizaciod Tanxebs ver 

gamoyofs. amdenad, kidev erTxel gTxovT moiZioT saxsrebi am saxelmwifo miznobrivi 

programis pirdapiri biujeturi realizaciisaTvis.~'' 

17.03.2003 saqarTvelos prezidenti mimarTavs saqarTvelos finansTa ministrs wlis meore 

naxevridan proeqtis dafinansebis Taobaze. 

17.04.2003 zogadi da gamoyenebiTi enaTmecnierebis kaTedris gamgis, akademikos Tamaz 

gamyreliZis, gamoyenebiTi maTematikis institutis direqtoris, profesor daviT gordezianis, 

kompiuterebis maTematikuri uzrunvelyofisa da kompiuteruli teqnologiebis kaTedris gamgis, 

profesor hamlet melaZisa da maTematikis dafuZnebis da meTodikis kaTedris gamgis profesor 

Tamaz TevzaZis rekomendaciebis safuZvelze Tbilisis saxelmwifo universitetis meTodurma 

sabWom (Tavmjdomare, prof. g. jaiani) proeqtis interesebis gaTvaliswinebiT mxari dauWira 

sauniversiteto saxelmZRvanelo kursis momzadebas saTauriT ,,Tanamedrove maTematikuri 

lingvistikis safuZvlebi.~''  

20.06.2003  i. vekuas saxelobis gamoyenebiTi maTematikis institutSi Sedga pirveli Ria 

diskusia Tbilisis saxelmwifo universitetSi logikur-lingvisturi xaziT sauniversiteto 

swavlebis organizebis aucileblobaze. fragmenti am sadiskusio Sexvedraze z. kiknaZis 

gamosvlidan: ,,. . .  SemdgomSi da TandaTan, gamomdinare iqidan, rom fakultetze saTanadod ver 

iyo realizebuli maTematikur-logikuri specifika, ganyofilebam dakarga pirvelsawyisi 

orientiri, rac dRes iZulebuls gvxdis kidev erTxel davafuZnoT Tsu-Si am ormoci wlis 

win erTxel ukve dafuZnebuli ganyofileba. . .”   

18.07.2003 zemoaRniSnuli diskusiis safuZvelze momzadebuli mimarTva gaegzavna iv. 

javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis reqtors, roin metrevels, 

TxovniT, gansakuTrebuli yuradReba mieqcia saxelmwifo-miznobrivi programisaTvis 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi~ 

da logikur-lingvisturi xaziT am programisTvis aucilebeli sauniversiteto swavlebis 

gegmazomieri dafuZnebisaTvis. logikisa da enis qarTuli jgufis wevrebTan erTad mimarTvaze 

xelmoweriT sakuTari mxardaWera daadastures: Tamaz gamyreliZem, guCa kvaracxeliam, anzor 

xelaSvilma, parmen margvelaSvilma, Temur xuroZem, damana meliqiSvilma, irine meliqiSvilma, 

Tedo uTurgaiZem, marika jiqiam, eTer soseliam, rusudan asaTianma, nana Sengelaiam, inga 

Sadurma, zaza kiknaZem, jemal anTiZem, ximur ruxaiam, levan CxaiZem, nugzar sxirtlaZem, giorgi 

CikoiZem, manana qarqaSaZem.  

 

2004 weli: 

2004 wels ivane javaxiSvilis saxelobis Tbilisis saxelmwifo universitetma i. vekuas 

saxelobis gamoyenebiTi maTematikis institutis saxelmwifo-miznobrivi programa ,,kompiuteris 

sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi” waradgina erT-

erT saxelmwifo miznobriv punqtad 2005 wlis sabiujeto ganacxadSi. 

12.02.2004  gmi-is ,,logikisa da enis qarTuli jgufis” iniciativiT Sedga ,,logika, ena, 

gamomTvleli” seminaris meore Ria sadiskusio Sexvedra logikur-lingvisturi xaziT 

sauniversiteto swavlebis gegmazomieri organizebis Taobaze, sadac gamoikveTa meqanika-

maTematikis fakultetze logikur-lingvisturi xazis damkvidrebis aucilebloba.  

27.02.2004 gamoyenebiTi maTematikis institutis direqtoris prof. daviT gordezianis 

iniciativiT institutTan arsebuli ,,logikisa da enis qarTulma jgufma” ivane javaxiSvilis 

saxelobis Tbilisis saxelmwifo universitetis samecniero sabWos seminarze waradgina 

moxseneba Temaze - ,,Tanamedrove maTematikuri lingvistika da kompiuteris sruli programul-

momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi” (momxsenebeli k. fxakaZe). 

27.02.2004 centraluri evropis universitetis (CEU) saswavlo programebis centris (CRC) 

sruli dafinansebiT, romlis programebsac nawilobriv afinansebs umaRlesi ganaTlebis 

mxardamWeri programa (HESP) qarTveli studentebisaTvis jgufma moamzada da gamosca 



 

,,damatebiTi sakiTxavi kursi Tanamedrove maTematikur lingvistikaSi”. amave grantis 

safuZvelze institutSi dafuZnda ,,centraluri evropis universitetisa da barbara partis 

saxelobis wignTa fondi - logika, ena, gamomTvleli”, romelic pirveli am tipis biblioTekaa 

saqarTveloSi.  

25.04.2004 Tsu proreqtori, profesori anzor xelaSvili mimarTavs saqarTvelos ganaTlebisa 

da mecnierebis ministrs - ,,batono kaxa, imedi gvaqvs, rom saqarTvelos ganaTlebisa da 

mecnierebis saministro yuradRebiT Seiswavlis sakiTxs da mxars dauWers saerTo qarTul 

kulturul RirebulebaTa SreSi mdebare saxelmwifo miznobriobis biujetur dafuZnebas” 

25.04.2004 gamoyenebiTi maTematikis institutis direqtori, prof. daviT gordeziani mimarTavs 

saqarTvelos ganaTlebisa da mecnierebis ministrs - ,,batono kaxa, montegiuseuli logikur-

lingvisturi mecnieruli xaziT nagulisxmevi mkacri, maTematikuri, formalur-logikuri 

meTodebiT bunebrivi qarTuli enis kvlevis procesi mxolod axla iwyeba, arada problema misi 

praqtikuli da Teoriuli Rirebulebidan gamomdinare fundamenturi xasiaTisaa.” 

14.06.2004 iv. javaxiSvilis sax. sxdomaTa darbazSi Sedga seminari saxelmwifo programis 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi” 

problemebis, amocanebisa da sazogado Rirebulebebis warmoCenisa da ganxilvis mizniT. 

18.06.2004 saxelmwifo universitetis meqanika-maTematikis fakultetis 18 ivnisis samecniero 

sabWos gadawyvetilebiT maTematikis dafuZnebisa da meTodikis kaTedraze Camoyalibda 

`maTematikuri da bunebrivi enebis logikis” specializacia. 

06.07.2004. ganaTlebisa da mecnierebis ministris moadgile Temur samadaSvili mimarTavs ivane 

javaxiSvilis saxelobis Tbilisis saxelmwifo universitets - ,,gacnobebT, rom saministro 

miesalmeba aRniSnuli programis ganxorcielebas da miaCnia, rom proeqti metad 

mniSvnelovania....” 

16.09.2004. ganaTlebis saministros pasuxi f/2982 13.08.04w; f/2990 13.08.04w. werilebze - 

,,saministro mxars uWers mis (proeqtis) pirdapir miznobriv dafinansebas Tbilisis 

saxelmwifo universitetis 2005 wlis saxelmwifo biujetis farglebSi” 

16.09.2004. ganaTlebis saministros pasuxi saqarTvelos mTavrobis kancelariidan Sesul 

f/3446 09.09.04. werilze - ,,saministro mxars uWers im Tvalsazriss, rom proeqtiT 

moxazuli mimarTulebiT kvlevebis arganviTarebis SemTxvevaSi qarTul enas dekulturizaciis 

saSiSroeba emuqreba. 

garda amisa, ganaTlebisa da mecnierebis saministroSi aRniSnul sakiTxTa ganxilvisas 

gamoikveTa, rom qarTul enobriv sistemaSi proeqtiT gaTvaliswinebuli montegiuseuli 

logikur-lingvisturi kvlevebi fundamenturi mniSvnelobisaa enobriv-azrovnebiT unar-Cvevebze 

orientirebuli swavlebis optimaluri da miznobrivi warmarTvisaTvis, rac kidev erTi 

mniSvnelovani safuZvelia proeqtisadmi saministros mier zemoT gamoxatuli sruli 

mxardaWerisa.… 

gacnobebT, rom saministro aRniSnuli programis biujetur dafinansebas, gamomdinare 

misi aqtualobidan, yovelmxriv uWers mxars” 

20.10.2004. saqarTvelos finansTa saministros pasuxi Cvens 04-01-16/445 werilze - 

,,warmodgenil programaSi dasmuli sakiTxebi mniSvnelovani da metad aqtualuria. amasTan, 

migvaCnia, rom aRniSnuli miznobrivi programis dafinanseba unda ganxorcieldes ,,saqarTvelos 

2005 wlis saxelmwifo biujetis Sesaxeb” saqarTvelos kanonis proeqtiT saqarTvelos 

ganaTlebisa da mecnierebis saministrosaTvis gaTvaliswinebul asignebaTa farglebSi” 

26.10.2004. ganaTlebis, mecnierebis, kulturisa da sportis komitetis Tavmjdomaris nodar 

grigalaSvilis pasuxi Cvens #4178-2 werilze - ,,komiteti miesalmeba gamoyenebiTi maTematikis 

institutis saxelmwifo-miznobrivi programis ganxorcielebas da mxars uWers mis pirdapir 

miznobriv dafinansebas Tbilisis saxelmwifo universitetis 2005 wlis saxelmwifo biujetis 

farglebSi” 

2.11.2004. saswavlo gegmebisa da saxelmZRvaneloebis ganyofilebis xelmZRvaneli simon janaSia 

- ,,Cven yovelmxriv mxars vuWerT am jgufis mier qarTuli enis logikur-lingvistur kvlevas. 

aseve Cven ukve daviwyeT TanamSromloba am kvlevebis Sedegebis gaTvaliswinebaze erovnul 

saswavlo gegmebSi. imedi gvaqvs, rom jgufs sakmarisi saSualeba eqneba, rom kidev ufro farTo 

maStabiani samuSaoebi Caataros erovnuli saswavlo gegmebis SemmuSavebel sagnobriv 



 

eqspertebTan erTad. vfiqrobT, rom es muSaoba nayofieri iqneba da ganaTlebis reformas 

waadgeba. 

imedi gvaqvs, rom zemoxsenebuli jgufis muSaoba warmatebuli iqneba da am kvlevis 

Sedegebi waadgeba sainformacio da sakomunikacio teqnologiebis qarTuli eniT aRWurvis 

saqmes, rac sabolood isev ganaTlebis efeqturi instrumenti gaxdeba” 

20.12.2004. i.vekuas saxelobis gamoyenebiTi maTematikis institutis direqtori, prof. daviT 

gordeziani mimarTavs universitetis reqtors, profesor rusudan lorTqifaniZes - ,,aRniSnul 

saxelmwifo miznobriv programas gansakuTrebuli mniSvneloba eniWeba misi ukve mkafiod 

gamokveTili Rrma erovnul-kulturuli Rirebulebebidan gamomdinare. 

gasaTvaliswinebelia isic, rom saaspiranto Tema (xelmZRvanelebi prof. T. TevzaZe, doc 

k. fxakaZe), romelic exeba bunebriv enobriv mtkicebaTa Teoriis sakiTxebs qarTulSi, am 

mimarTulebiT qarTuli enis mecnieruli Seswavlis pirveli mcdelobaa.” 

20.12.2004. maTematikis dafuZnebisa da meTodikis kaTedris gamge, profesori Tamaz TevzaZe 

mimarTavs universitetis reqtors, profesor rusudan lorTqifaniZes - ,,aRsaniSnavia isic, rom 

zemoT aRniSnuli metad mniSvnelovani saxelmwifo miznobrivi programis interesebidan 

gamomdinare 2004 wels kaTedraze Camoyalibda maTematikuri da bunebrivi enebis logikis 

specializacia. saaspiranto Tema am mimarTulebiT qarTuli enis logikur-maTematikuri 

meTodebiT Seswavlis pirveli mcdelobaa, rac zemoxsenebuli saxelmwifo miznobrivi programis 

garda mWidrod exmianeba unar-Cvevebze orientirebul saskolo-saswavlo reformasac” 

31.12.2004. Tbilisis saxelmwifo universitetma mxari dauWira saxelmwifo miznobriv 

programas da saqarTveloSi Tanamedrove logikur-lingvisturi samecniero xazis forsirebuli 

ganviTarebisaTvis maTematikis dafuZnebisa da meTodikis kaTedras gamonaklisis saxiT damatebiT 

gamouyo erTi saaspiranto adgili maTematikuri da bunebrivi enebis logikis specialobiT. 

 

2005 weli: 

07.04.2005. gamoyenebiTi maTematikis institutSi gaixsna pirveli respublikuri saseminaro 

kvireuli ,,logika, ena, informatika”. 

14.04.2005. qarTuli enis dRisadmi miZRvnili saseminaro kvireulis daskvniTi sadiskusio 

Sexvedra Sedga ivane javaxiSvilis saxelobis sxdomaTa darbazSi. Sexvedra gaxsna gamoyenebiTi 

maTematikis institutis direqtorma, profesorma d. gordezianma. diskusiaSi monawileoba 

miiRes T. uTurgaiZem, l. CxaiZem, q. daTukiSvilma, m. babuxadiam, k. fxakaZem da mecnierebisa da 

teqnologiebis departamentis Tavmjdomaris moadgilem, batonma d. garuCavam. diskusiaze kidev 

erTxel gaesva xazi sadiskusiod gamotanil sakiTxTa maRal aqtualobas.         

01.06.2005 wlis aprili ganaTlebisa da mecnierebis saministros mecnierebisa da 

teqnologiebis departamentma universitetebSi samecniero kvlevebis xelSemwyobi programis 

farglebSi 2005 wlis ivnisidan 5 saStato erTeuliani II kategoriis dafinanseba gamoyo     

# 1.01.73 programaze - ,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv 

qarTul enobriv garemoSi”. – aRniSnuli dafinanseba programam miiRo maTematikis farglebSi 

arsebuli sakonkurso moTxovnebis gaTvaliswinebiT1, ris gamoc, bunebrivia, saTanadod ver iqna 

gaTvaliswinebuli programis  qarTvelologiuri specifikebi2. 

24.08.2005. Tsu sabunebismetyvelo fakultetis maTematikis institutis direqtors, baton 

ramaz boWoriSvils sarekomendacio weriliT mimarTavs saqarTvelos ganaTlebis da mecnierebaTa 

saministros proeqt ,,ilia WavWavaZis” maTematikis jgufis koordinatori zaqaria giunaSvili 

                                                 
1
 es, im fonze, rom programa 2003 wlidan mxolod erTi 75 lariani saStato erTeuliT finansdeboda, 

miznobrivi programis friad mniSvnelovani mxardaWeraa. magram igive es, Tu imasac gaviTvaliswinebT, rom 

iseTi amocanebi, rogoricaa qarTuli enis manqanebTan Tavisufali inteleqtualuri urTierTobis enad 

modificireba, moiTxovs xangrZlivi Teoriuli kvlevebisa da praqtikuli realizaciebis centralizebul 

da Sejerebul mimdinareobas, cxadia, ar aris sakmarisi jgufis winaSe mdgari miznobrivi sakiTxebis 

drouli da warmatebuli gadaWrisaTvis. 
2
 am etapze ar dafinansda proeqtis enaTmecnieruli nawili. es, imis gaTvaliswinebiT, rom saqarTveloSi 

jer kidev ar arseboben logikur-lingvisturi kompetenciis mqone specialistebi, cxadia, arsebiTad 

SeuSlis xels proeqtis warmatebul ganxorcielebas. 

 



 

da qarTuli enisa da literaturis koordinatori kaxa gabunia - ,,swavlebis Tanamedrove 

moTxovnebiT gansakuTrebuli yuradReba eqceva aRsazrdelSi logikurad gamarTuli azrovnebiTi 

unarebis Camoyalibebas. amasTan, yuradReba eqceva rogorc maTematikuri, ise enobrivi 

msjelobiTi unarebis ganviTarebasa da am unarebis Sejerebas. ... .  

aqedan gamomdinare, mniSvnelovnad miviCnevT universitetSi maTematikis dafuZnebisa da 

swavlebis meTodikis kaTedraze ukve dawyebuli logikur-lingvisturi samecniero xazis 

ganviTarebis process. cxadia, rom maTematikuri da bunebrivi enebis logikisa da swavlebis 

Tanamedrove meTodebis erT-erT safakulteto saswavlo xazad damkvidreba arsebiTad Seuwyobs 

xels ganaTlebis reformis winaSe mdgari problemebis gadawyvetas” 

05.08.2005. Tsu sabunebismetyvelo fakultetis maTematikis institutis direqtors, baton 

ramaz boWoriSvils sarekomendacio weriliT mimarTavs Tsu reqtoris moadgile, profesori 

levan gordeziani. - `gamomdinare universitetis saxelmwifo miznobrivi programis 

,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul enobriv garemoSi~ 

(xelmZRvaneli k. fxakaZe) maRali aqtualobidan, rac qarTuli enis Tanamedrove logikur-

lingvisturi meTodebiT Seswavlis aucileblobas ganapirobebs, mniSvnelovnad mimaCnia 

universitetSi maTematikuri da bunebrivi enebis logikis specializaciis dafuZnebiT dawyebuli 

procesis ganviTareba”      

30.10.2005. iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetsa da s-s orbelianis 

saxelobis Tbilisis saxelmwifo pedagogiur universitets Soris daido TanamSromlobis 

memorandumi. memorandumi mimarTulia sainformacio teqnologiebis ganviTarebis, qarTuli enis 

Tanamedrove da perspeqtiuli teqnologiuri SesaZleblobebiT aRWurvis, qarTul enobriv 

garemosTan informaciuli teqnologiebis adaptirebis, Tanamedrove logikur-lingvisturi 

TvalsazrisebiT qarTuli enis Seswavlis, azrovnebiT procesebSi qarTuli da maTematikuri 

enebis urTierTkavSirebis Seswavlis, Tanamedrove saswavlo meTodebis mecnieruli da 

meTodologiuri damuSavebis, Tanamedrove moTxovnebis Sesabamisi samaswavleblo kadrebis 

momzadebis, qarTuli saganmanaTleblo internet-resursebis Seqmnis da danergvis problemebis 

gadaWrisaken. memorandums xelmoweriT adastureben Tsu reqtori, profesori rusudan 

lorTqifaniZe da Tspu reqtori, profesori daviT malazonia. 

19.05.2005 saqarTvelos ganaTlebisa da mecnierebis ministrs, baton kaxa lomaias erToblivad 

mimarTaven Tsu reqtoris moadgile, profesori levan gordeziani, Tsu samecniero kvlevebis 

departamentis direqtori, profesori merab eliaSvili, Tsu gamoyenebiTi maTematikis 

institutis direqtori, profesori daviT gordeziani: - ,,gamomdinare iqidan, rom 

subordinaciulad sakiTxis gadawyveta Tqveni saministros kompetencia da gamomdinare iqidanac, 

rom sakiTxis mniSvneloba da aqtualoba araviTar eWvs ar iwvevs, ramdenadac is, rom 

,,proeqtiT moxazuli mimarTulebiT kvlevebis arganviTarebis SemTxvevaSi, qarTul enas 

dekulturizaciis saSiSroeba emuqreba” aris viTarebis ara gadaWarbebuli, aramed realuri 

Sefaseba, gTxovT an seqtembridan 2005 wlis biujetis dazustebisas an, ukidures SemTxvevaSi, 

2006 wlis biujetis formirebisas, gamoyoT sabiujeto asigneba aRniSnuli programis 

saxelmwifo miznobrivi dafinansebisaTvis, rac ,,logikisa da enis gaerTianebul qarTul 

jgufs”, romelmac Tavisi maRali kompetencia ukve daadastura logikur-lingvisturi xasiaTis 

Tanamedrove donis Teoriuli naSromebiTa Tu maRali inteleqtualuri sirTuleebis mqone 

iseTi programuli realizaciebiT, romlebsac jer-jerobiT saqarTveloSi analogebi ar gaaCnia, 

saSualebas miscems TanamSromlobiT reJimSi gaagrZelos muSaoba miznobrivi programiT 

moxazuli Semdgomi safexuris amocanebis gadasaWrelad” 

 

 

 

 

 

 

 

 

 



 

logikisa da enis gaerTianebuli qarTuli jgufi 

maTematikis dafuZnebisa da swavlebis meTodikis moduli 

proeqti  

,,qarTuli enis Tanamedrove logikuri gramatikis safuZvlebi” 

 

lingvisturi mimarTebisa da logikuri brunebis 

sakiTxisaTvis qarTulSi 
 

  

 winamdebare naSromi exeba zogadi logikur-lingvisturi TvalsazrisebiT iseT 

umniSvnelovanes sakiTxebs, rogorebicaa lingvisturi mimarTebisa da logikuri 

brunebis Zireuli cnebebi. naSromis mizani am logikur-lingvisturi kategoriebis iseTi 

gadaazrebaa, rom kvlevis Sedegad maTze gamokveTili xedvebi srul SesabamisobaSi iyos 

qarTuli enobriv-azrovnebiTi wesTwyobisTvis damaxasiaTebel da CvenSi bunebrivad 

arsebul maT saxeebTan. 

  

pirveli paragrafis ZiriTadi avtorebi arian k. gabunia da b. cxadaZe.  naSromis 

danarCeni nawilis ZiriTadi avtoria k. fxakaZe. amasTan, naSromi jgufuri xasiaTisaa da 

masSi CarTulni arian r. abaSia, m. babuxadia, m. ivaniSvili, l. lekiaSvili, T. 

esitaSvili, T. TevzaZe, g. nadibaiZe, v. fxakaZe, l. tibua, g. WankvetaZe, g. CiCua. 

proeqti ,,qarTuli enis Tanamedrove logikuri gramatikis safuZvlebi” saxelmwifo 

miznobrivi programis - ,,kompiuteris sruli programul-momsaxureobiTi moqceva 

bunebriv qarTul enobriv garemoSi” interesebis gaTvaliswinebiT xorcieldeba 

,,logikisa da enis gaerTianebuli qarTuli jgufisa” da ,,maTematikis dafuZnebisa da 

swavlebis meTodikis modulis” TanamSromlobiT. proeqtis meTodologiur xazs 

xelmZRvanelobs prof. T. TevzaZe. 
  

  

1. brunvaTa tipebis Seswavlis istoriisaTvis qarTul enaSi 
 

qarTveluri enebis, sakuTriv, qarTuli enis enaTmecnieruli, gramatikuli kvleva 

istoriulobis TvalTaxedviT Rirssacnob suraTs - Cvenebas iZleva. X_XIIIss qarTvel 

filosofosTa komentarebi da SeniSvnebi migvaniSnebs, rom qarTvelebs gramatika 

Zveladac ainteresebdaT. fiqroben, rom jer kidev adreul Sua saukuneebSi unda 

gvqonoda qarTuli enis im drois Sesaferisi, rigiani gramatika. am azris dasturia 

ukanasknel xanebSi aRmoCenili da Seswavlili jerjerobiT uZvelesi gramatikuli 

traqtati “sityuaÁ arTronTaTvis”. Cven sakiTxis Seswavlis am etapze istoriul 

WrilSi gvainteresebs brunva, misi zogadi tipebi da brunvaTa am zogadi tipebis 

zogadi lingvisturi daxasiaTeba. amitom, amjerad, ufro met yuradRebas brunvaTa 

sistemas mivaqcevT, vidre brunvis niSnebs da maT warmomavlobas. 

 

istoriulad cnobili faqtia, rom qarTuli enis gramatikis Seqmna ucxoelma 

kaTolike misionerebma dagvaswres. pirveli ,,Zveli qarTveli” gramatikosi, italieli 

misioneri, f. majo laTinuri enis mixedviT qarTul enaSi eqvs brunvas gamoyofda: 

 

 



 

brunvaTa 

laTinuri 

dasaxeleba 

brunvaTa  

qarTuli 

dasaxeleba 

mxolobiTi  

ricxvis  

formebi 

mravlobiTi 

ricxvis 

formebi 

Nominativ saxelobiTi biCi, biCima biCebi 

Genitiv naTesaobiTi biCisa biCebisa 

Dativ micemiTi biCsa biCebsa 

Accusativ akuzativi biCi biCebi 

Vocativ wodebiTi biWi biCebo 

Ablativ dawyebiTi biCisagan biCebisagan 

yovelive es safuZvlianad Seiswavles arn. Ciqobavam da T. uTurgaiZem. f. majos 

laTinuri enis brunvaTa Sesatyvisebis Ziebam gamoayofina brunvaTa es raodenoba da 

Tanamimdevroba. aman ganapiroba dawyebiTis calke gamoyofa. aseve, akuzativis - 

naTesaobiTisa da micemiTis gverdiT dayeneba. Tumca, gansxvavebuli niSani mas ar aqvs. 

meore mxriv ,,uadgilod” daurCa moTxrobiTi. man igi calke brunvad ar miiCnia da 

saxelobiTis variantad dasaxa. radganac laTinur enas ara aqvs dawyebiTisagan 

gansxvavebuli moqmedebiTi, amitomac qarTul brunebaSi moqmedebiTi f. majos gamorCenia 

(arn. Ciqobava). 

goreli anonimi avtoris mier 1724 wels Sedgenil italiur-qarTul leqsikons 

mcire traqtatis saxiT win darTuli aqvs qarTuli enis morfologiur-sintaqsuri 

daxasiaTeba. brunebis paradigma majosagan gansxvavebuli ar aris. 

sulxan-saba orbelianma pirvelma gamoyo calke moTxrobiTi, moqmedebiTi, 

viTarebiTi, agreTve amosvliTi. es ukanaskneli ,,ablatios” (Tandebulian naTesaobiTs) 

daupirispira, Tumca maTi saxeldeba leqsikografs ar moucia. 

nominatio mama 

jenetio mamis 

datio mamasa 

akuzatio mama 

ablatio mamisagan 

_ mamad 

_ mamidam 

_ mamidam 

_ mamaman  

1737 wels, qarTlis samefo karze, zurab SanSovanma, romelic erovnebiT somexi 

iyo da flobda somxur enas, dawera qarTuli enis ,,mokle Rrammatika”. Rirssacnobia, 

rom avtors gamoyofili aqvs 10 brunva (anu ,,srbola”): 

 

 

sawrfelo quyanaquÀyana   

sanaTesao quÀyanisa 

samicemado quÀyanas 

samoqmedo quÀyaniT 

saZiebo quÀyanasa 

sadasabamo quÀyanisgan 

sametyvelo quÀyanisas 
saSoriso quÀyanaSi 

sagarmyofo quÀyaniTa 

sawodebo quÀyanao 



 

z. SanSovani somxuri enis gramatikis mixedviT agebs saxelTa ,,qarTul” 

paradigmas. CvenTvis aRsaniSnavia is, rom miseul gramatikaSi pirveli cdaa brunvaTa 

saxelwodebebis qarTuli terminebiT gadmocemisa. sulxan-saba orbelianisgan 

gansxvavebiT, z. SanSovanma calke warmoadgina moqmedebiTi (miseuli terminologiiT 

,,sagarmyofo”), agreTve e.w. ,,sametyvelo” brunva (nanaTesaobiTari micemiTi) da 

,,saZiebo” (laTinuri akuzativis Sesatyvisi forma), romelic masTan micemiTia da ara 

saxelobiTi (rogorc italiel ,,qarTvel” gramatikosebTan da sabasTan gvaqvs). rogorc 

Cans, z. SanSovanma dro-kiloTa I seriis zmnur formebTan Sewyobili uaxloesi 

obieqtis brunva akuzativad miiCnia. 

qarTuli lingvisturi azris istoriaSi gamorCeuli adgili uWiravs anton 

pirvelis (bagrationis) gramatikas. faqtobriv, es aris pirveli seriozuli mecnieruli 

Rirebulebis mqone originaluri naSromi, romelic Seqmnilia qarTuli enis bunebidan 

gamomdinare, enis Taviseburebebis gaTvaliswinebiT. miuxedavad amisa, anton kaTalikosma 

mainc ver airida Tavidan ucxouri enebis gramatikaTa gavlena, daamZima ena xelovnuri, 

qarTul enaSi ararsebuli formebiT, riTac, rogorc akad. a. SaniZe SeniSnavs, Seaferxa 

da aacila saliteraturo qarTuli bunebrivi ganviTarebis gzas. Tumca, arsebobs 

mosazrebac, rom antoni arsebiTad emyareboda somxuri enis gramatikebs (kerZod, mxiTar 

sebastielisas). antonma qarTulSi rva brunva gamoyo, eqvs tradiciul brunvas man 

daumata ori _ moqmedebiTi da moTxrobiTi: 

 

wrfelobiTi mariam 

naTesavobiTi mariamisa 

micemiTi mariams 

SemasmenlobiTi mariami 

dawyebiTi mariamisagan 

moTxrobiTi mariamman 

moqmedebiTi mariamiTa 

wodebiTi mariamo  

 

T. uTurgaiZis SefasebiT, antons ar mouxdenia mxiTar sebastielis (sebastacis) 

,,kalkireba”. marTalia, pirveli sami brunva somxuris rigs misdevs, magram es italiuri 

gramatikebis gavleniTac SeiZleba aixsnas. rogorc aRniSnaven, mxiTar sebastacTan 

garkveuli mimarTeba antonis gramatikaSi uTuod SeiniSneba. somxuri gramatikidan aiRo 

man terminebi (Targmna) moTxrobiTi da moqmedebiTi (Sdr. z. SanSovanis sa- prefiqsiT 

nawarmoebi terminebi). anton kaTalikosma qarTuli enis gramatikis sami redaqcia 

dagvitova. saTanado cvlilebebi moaxdina avtorma brunebis paradigmaSi, mag., meore 

redaqciaSi igi SemasmenlobiTs aRar miiCnevs qarTulisaTvis damaxasiaTeblad. antonis 

ganmartebiT, bruneba aris ,,cualeba mimoxriTi sxÂsa da sxÂsa mdgomobisa erTisa da 
misive saxelisa”. antoni am ganmartebisas mniSvnelovan da arsebiT debulebas ayenebs: 

qarTul enaSi saxelTa brunebis mxolod erTi tipi arsebobs, danarCeni sxva am tipis 

nairsaxeobaa, variaciaa. antonma didi gavlena moaxdina mis da Semdegdroindel 

gramatikosebze, saerTod, qarTul saliteraturo enaze, qarTuli mwerlobis stilze. 

gaioz reqtoris ,,qarTul RrammatikaSi” brunvaTa raodenoba da rigi identuria 

antoniseuli ,,Rrammatikisa”, Tumca gaiozi ,,brunebanis” (kankledobis) or tips mainc 

gamoyofs. gaiozi brunvas uwodebs ,, ... mas odesca cualebiTa anu dametebiTa 

ukanasknelTa marcualTaTa hscualeben viTarme mniSÂnelobisa saxesaca”. rogorc Cans, 

avtori am ganmartebaSi gulisxmobs semantikur mxaresac. gaiozi TiToeul brunvas 

mniSvnelobis mixedviT ganmartavs: mag., wrfelobiTi - ,,odesca hniSÂnides nivTisa anu 



 

saqmisa qonebulsa, micemiTi - `odesca nivTisadmi iyos saqme rameÁ”. gaioz reqtoris 
Semdeg qarTuli gramatikis avtorebi (varlam arqiepiskoposi, i. CubinaSvili, g. 

firalovi) brunvaTa raodenobisa da rigis Sesaxeb axals arafers weren. brunebis 

maTeuli klasifikacia antoniseulia. Tumca, zogi siaxle maTTanac dasturdeba. mag., 

antonisa da gaiozisgan gansxvavebiT, i. qarTveliSvili kankledobis 4 tips gamoyofs. 

msgavs siaxles solomon dodaSvilic gvTavazobs: magaliTad, saganTa 

urTierTmimarTebis ganmartvisas, igi wers: ,,brunua ars Secualeba daboloebisa, 

romliTaca aRiniSvnian sxua da sxuani raÁs mimarTobani saganTani”. brunvaTa raodenoba 
da rigi aqac antoniseulia. 

mari brose Tavis Rrma mecnierul qarTul gramatikaSi aT brunvas gamoyofda 

(aTia gamoyofili z. SanSovanTanac). amaTgan Svidi martivia da sami rTuli. martiv 

brunvebs mari brose ase alagebs: wrfelobiT-SemasmenlobiTi anu saxelobiTi, 

naTesaobiTi, micemiTi, wodebiTi, moqmedebiTi, viTarebiTi (misi terminiT - modalobiTi) 

da finaluri. rTul brunvebad miCneulia dawyebiTi (,,bagisagan”), kauzaluri 

(,,bagisaTvis”) da lokaluri (,,bagasa Sina”, ,,bagasa Tana”). mari brose SemasmenlobiTs 

qarTul brunebaSi ar gamoyofda da wrfelobiTTan erTad erT brunvis formad 

miiCnevda. Rirssacnobia isic, rom moTxrobiTi brunvis Taobaze gamarTul davas mari 

brosem Cauyara safuZveli.  

platon ioselianis ,,pirveldawyebiTni kanonni qarTulisa Rramatikisa” CvenTvis 

faseulia im mxriv, rom avtorma am mecnierul gamokvlevaSi ganixila ara marto 

brunebis paradigma, aramed sintaqsuri wesebic brunvis funqciebTan dakavSirebiT: 

,,brunua ars cualeba romlisame leqsisa, daboloebas Sina Tanaxmad romlisame kiTxvisa 

leqsisa” ganmartavs pl. ioseliani da gamoyofs eqvs brunvas (sax. naTes. mic. moTxr. 

moqm. wod.). mas is ori brunva, romelic laTinuri enis gavleniT iyo damkvidrebuli 

qarTuli enis brunvebis sistemaSi, aq ar Seutania. misi dakvirvebidan aRsaniSnavia isic, 

rom avtori micemiT brunvad miiCnevs -d, -ad, -da sufiqsian saxelebsac, Tumca iqve 

wers, rom ,,ama SemTxuÀvasa Sina Seiqmnebis zmnis-zeda”. pl. ioselianma yuradReba 

miaqcia gramatikaSi sintaqsuri  urTierTmimarTebis mxares. igi ganixilavs moqmedebiT, 

vnebiT, saSuali gvaris zmnebTan ,,uflis” da ,,Ziebis” brunvebs dro-kiloTa seriebis 

mixedviT. calkea ganxiluli msazRvrel-sazRvrulis urTierToba (atributuli 

msazRvrelis SeTanxmeba sazRvrulTan brunvaSi da substanciuri msazRvrelis marTva 

sazRvrulis mier naTesaobiT brunvaSi). 

d. CubinaSvilis gramatika gamiznuli iyo qarTuli enis Sesaswavlad 

rusulenovan  gimnaziebSi. brunvaTa rigi aq aseTia: saxelobiTi, naTesaobiTi, micemiTi, 

wodebiTi, moqmedebiTi, viTarebiTi, moTxrobiTi. d. CubinaSvili (m. broses gavleniT) 

gamoyofs Sedgenil brunvas - adgilobiT-naTesaobiTs. avtori did adgils uTmobs 

brunvaTa funqciebis analizs. 

a. cagareli kargad cnobil naSromebSi exeba saxelTa brunebis sakiTxebs sxva 

qarTvelur enebTan mimarTebaSi. igi ar ganixilavs moTxrobiTs, saxelobiTsa da 

braldebiTs aerTianebs. mkvlevari calke ar gamoyofs ,,miwevniT”, ,,mizezobriv”, 

,,adgilobiT” brunvebs. maT nawilakiT nawarmoeb ,,meqanikur” formebad miiCnevs. 

d. yifiani gamartivebulad warmoadgens brunebis paradigmas. gamoyofs mxolod 

oTx brunvas (,,meryeoba” anu brunebac oTxia): saxelobiTi, naTesavobiTi, micemiTi da 

moTxrobiTi. wodebiTs d. yifiani mimarTvis formad miiCnevs. aseve, moqmedebiTi, romlis 

niSanic -TurT Tandebulis naSTi hgonia, mas brunvad ar esaxeba. 

p. kvicariZis ,qarTul swormetyvelebaSi” bruneba formis kriteriumebze  

dayrdnobiTaa Seswavlili (ar Cans semasiologiuri niSani). aRsaniSnavia, rom igi Tavis 

gramatikaSi ganixilavs sintaqsur damokidebulebebSi monawile saxelTa brunvis 



 

formebs. a. quTaTelaZe, T. Jordania, s. xundaZe, m. janaSvili, s. gorgaZe da d. 

kariWaSvili kvicariZiseul sqemas imeoreben (sxvaoba mxolod terminologiaSia). 

metadre faseulia a. quTaTelaZiseuli gansazRvreba, sadac mkvlevars Semoaqvs 

sintaqsuri momentic: ,,sityvis daboloebis cvlileba ars brunva. brunvis SemweobiT 

vgebulobT sityvis damokidebulebas winadadebaSi”. T. Jordaniac sintaqsuri niSnis 

mixedviT iZleva ,,kankledobis” ganmartebas. originaluria T. Jordaniaseuli dajgufeba: 

igi Svid brunvas sam klasSi aerTianebs: a) qvemdebare-Semasmenlis damokidebulebis 

gamomxatveli brunvebi. b) damatebiTi sityvebis brunvebi; g) ganmartebiTi sityvebis 

brunvebi. gansxvavebulia mkvlevriseuli qarTuli kankledobis sami tipis gamoyofa. 

 TaviseburebiT gamoirCeva m. janaSvilis qarTuli enis brunvaTa sistema. misgan 

calke gamoyofili moTxrobiTi ,,saxelobiT meored” aris saxeldebuli, rac 

sayuradRebo faqtia: aq saxeldebasTan erTad moTxrobiTi brunva, rogorc Cans, 

saxelobiTis variantadaa dasaxuli. mkvlevari kankledobis mxolod erT tips iZleva.  

 i. nikolaiSvili qarTulSi Svid brunvas gamoyofs (saxelobiTi, naTesaobiTi, 

micemiTi, moTxrobiTi, moqmedebiTi, vnebiTi da wodebiTi). misi ganmartebiT, ,,arsebiTi 

saxelis daboloebis cvlilebas brunveba hqvia”. 

n. mariT qarTuli enis mecnieruli Seswavlis axali etapi iwyeba. Rirssacnobia  

mecnieris cnobili tabulebi. me-5 cxrilSi igi 8 brunvas gamoyofs. 1925 wels 

gamocemul monografiaSi sqema odnav saxecvlilia. ,,gauformebeli brunva” paradigmis 

bolosaa gadatanili, xolo ,,nacvalsaxeluri micemiTi” saxeldebulia ,,meore 

micemiTad”. Sesabamisad, ,,Cveulebrivi” -s-iani micemiTi pirveli micemiTia. originaluria 

n. maris dakvirveba: Zvel qarTul brunebaSi ori paradigma Seerwya erTmaneTs 

,,mwignobruli” da ,,xalxuri”. Zvel qarTul sistemaSi ,,mwignobruli” brunebis 

elementebia: ,,gauformebeli brunva”, ,,meore micemiTi” da ,,mimarTulebiTi”. 

,,saxelobiTi”, ,,naTesaobiTi”, ,,pirveli micemiTi” da ,,moqmedebiTi” ,,xalxuri” 

sistemidanaa aRebuli, ,,wodebiTi” saerToa. am rva brunvaTagan ,,wodebiTsa” da 

,,gauformebel brunvas” n. mari organulad ar miiCnevs. ,,saxelobiTi”, ,,naTesaobiTi”, 

,,pirveli micemiTi” da ,,moqmedebiTi” sakuTriv qarTveluria. ,,moqmedebiTi” 

,,naTesaobiTisganaa” miRebuli (-is → -ic → -iT). ,,meore micemiTi” n. mars iafeturi 

enebidan nasesxebad esaxeba. sainteresoa n. maris axsna saxelobiTi brunvisa. misi azriT, 

,,gauformebel fuZeze” darTuli gansazRvrebiTi wevri'–i (mwignobruli sistemidan) da 

brunebis `xalxuri” paradigmidan saxelobiTis niSani erTmaneTs daemTxva narev, 

kontaminaciur sistemaSi. 

 

saxelobiTi -i 

wodebiTi -o 

moTxrobiTi -ma 

micemiTi -s 

naTesaobiTi -is 

moqmedebiTi -iT 

vnebiTi -[a]d    

 

a. SaniZe 1930 wels dastambul qarTuli enis gramatikaSi brunebas ganmartavs 

rogorc ,,saxelTa formebis cvlas 7 daboloebis mixedviT”. gansazRvrebaSi araa 



 

mocemuli is kriteriumi, riTac brunvis forma ganirCeva sxva (nawarmoebi) saxeluri 

formebisagan1. a. SaniZiseuli brunvaTa sistema aseTia: 

 

arn. Ciqobava qarTulSi 6 brunvas warmoadgens aseTi TanamimdevrobiT: 

saxelobiTi, moTxrobiTi, micemiTi, vnebiTi, naTesaobiTi, moqmedebiTi. iqvea moyvanili 

saTanado argumentacia da saWiroeba, Tu ,,ratom aris aucilebeli brunvaTa rigis 

Secvla qarTulSi”. 

 

1942 wlis a. SaniZis ,,qarTuli gramatikis safuZvlebSi” warmodgenili 

,,brunvis” ganmarteba damkvidrda Semdgom qarTul gramatikebSi: ,,brunva sazogadod 

ewodeba kategorias, romelic gviCvenebs, rom saxelis nair-nairi formebi erTia 

leqsikuri mniSvnelobis TvalsazrisiT, magram gansxvavebulia winadadebaSi moxmarebis 

mixedviT, e.i. sasityvaTSoriso urTierTobis TvalsazrisiT”. brunvaTa raodenoba, rigi 

terminologiiTurT ucvlelad aisaxa saskolo gramatikebSic. aRsaniSnavia, rom a. 

SaniZem Svid brunvas daumata e.w. ,,lokaluri brunvebi” (gamosvliTi, miwevniTi, 

sadaobiTi). a. SaniZiseuli saboloo sqema aseTia: 

 

 

saxelobiTi -i 

moTxrobiTi -ma 

micemiTi -s 

naTesaobiTi -is 

moqmedebiTi -iT 

viTarebiTi -ad 

sadaobiTi -Si, -ze 

gamosvliTi -idan 

miwevniTi -amde 

wodebiTi -o     

 

 

..gramatikis safuZvlebis” momdevno araerTgzis gamocemebSi a. SaniZes am mxriv 

araferi  Seucvlia. Svidi ZiriTadi brunvis es paradigma dResdReobiT sxva 

paradigmebTan SedarebiT gabatonebulia da brunva aseve gaigeba o. gaCeCilaZis, a. 

daviTianis, l. kvaWaZis, o. miqiaSvilis da sxvaTa gramatikebSi. 

 

ra viTareba gvaqvs am mxriv Zveli qarTuli enis gramatikebSi? - i. imnaiSvili 8 

brunvas gamoyofs. merve anu rigiT pirveli wrfelobiTia. rva brunvas gamoyofs a. 

SaniZec: wrfelobiTi, saxelobiTi, moTxrobiTi, micemiTi, naTesaobiTi, mimarTulebiTi, 

moqmedebiTi, viTarebiTi. imavdroulad iqve avtori cxra brunvian paradigmasac 

gvTavazobs: 
 

                                                 
 1 SeadareT. i. nikolaiSviliseuli ganmarteba: “arsebiTi saxelis daboloebis cvalebas brunveba hqvia”. 

cxadia, es ukanaskneli ganmarteba ufro zogadia. 



 

wrfelobiTi kac 

saxelobiTi kac-i 

moTxrobiTi kac-man 

micemiTi kac-s(a) 

naTesaobiTi kac-is(a) 

mimarTulebiTi kac-isa 

moqmedebiTi kac-iT-(a) 

viTarebiTi kac-ad 

wodebiTi kac-o    

 

z. sarjvelaZe Svid brunvas gamoyofs: saxelobiTi, moTxrobiTi, micemiTi, 

naTesaobiTi, moqmedebiTi, viTarebiTi, wodebiTi. iqve avtori ramdenime SeniSvnas 

gvTavazobs: 1) Zveli qarTulis doneze wrfelobiTi da saxelobiTi erTmaneTs 

Tavisuflad enacvlebian ise, rom ar irRveva winadadebis wyoba da arc azri icvleba. 

amitom isini erTi brunvis ori variantia. 2) Zvel qarTulSi gvaqvs meoreuli 

brunvebic, naTesaobiTisagan nawarmoebi: daniSnulebiTi (is-a / -is-ad) da mimarTulebiTi 

(-is-a). 

1956 wels gamoica krebuli ,,saxelTa brunebis istoriisaTvis qarTvelur 

enebSi”, romelSic mecnierulad Seswavlilia araerTi sakiTxi brunebasTan dakavSirebiT 

qarTvelur enebSi. warmoCenilia brunvis niSanTa etimologia, mosazrebebi brunvaTa 

rigis, raodenobisa da saxeldebis irgvliv, warmodgenilia brunvaTa sistemis 

calkeuli formantis rekonstruqciis cda saerTo-qarTvelur doneze. am mxriv 

aRsaniSnavia g. klimovis monografiac, sadac ganxilulia qarTvelur enaTa brunvaTa 

sistemebi, aRdgenilia savaraudo praqarTveluri paradigma: 

 

tradiciuli saxelobiTi -i 

subieqturi (tradiciuli moTxrobiTi) -ma 

obieqturi (tradiciuli micemiTi) -s 

viTarebiTi -d/-

a(d) 

naTesaobiTi -is 

gamosvliTi -idan 

moqmedebiTi -iT 

 

h. fogti, cnobili norvegieli qarTvelologi, eqvs brunvas gamoyofs: 

saxelobiTi, micemiTi, ergativi, naTesaobiTi, instrumentalisi, viTarebiTi. wodebiTi am 

sistemidan amovardnilia, radgan es brunva, misi TqmiT, axali warmomavlobisaa. 

Rirssacnobia isic, rom Zveli qarTulis mravlobiTSi gamoyofilia ori brunva - 

saxelobiTi da iribi. h. fogtis azriT, pirveli sami brunva - saxelobiTi, micemiTi, 

ergativi - ZiriTadia, danarCeni sami - ,,formalurad damoukidebelia zmnisgan, maTi 

daboloebebi uaxlovdeba derivaciul sufiqsebs”. h. fogtis ZiriTadi debulebaa 



 

,,lokaluri hipoTeza”, rom brunvaTa mniSvnelobisaTvis amosavalia maTi sivrculi 

mniSvnelobebi, kerZod: 

 

 ergativi saxelobiTi  

 naTesaobiTi              micemiTi 

 instrumentaluri              viTarebiTi 

 

am sistemis pirvel vertikalur rigSi ,,daSorebis” gamomxatveli brunvebia 

gaerTianebuli, mesame vertikalur rigSi “ar daSorebis” gamomxatveli brunvebi. 

horizontaluri  striqoni `gramatikul brunvebs” aerTianebs,  - ,,wertilovan 

brunvebs”,   - `xazovans”. faqtobriv, h. fogti pirvelia, vinc moaxdina qarTuli enis 

brunvaTa sistemis semasiologiuri klasifikacia. rac Seexeba aronsons, igi qarTuli 

enis TiToeul brunvas mTlianad sistemasTan  mimarTebiT ganixilavs. 

siaxlea n. WaniSvilis monografiaSi `brunva da zmnuri kategoriebi qarTul 

winadadebaSi”. meTodis da midgomis TvalsazrisiT avtori emyareba e. kuriloviCis, l. 

iemslevis, r. iakobsonis principebs da iZleva qarTuli enis brunvaTa sistemis 

funqcionalur-semantikur analizs. sintaqsuri TvalsazrisiT n. WaniSvili xuT serias 

gamoyofs: 1. saxelobiTi, moTxrobiTi, micemiTi. 2. naTesaobiTi, 3. moqmedebiTi. 4. 

translativi anu viTarebiTi; 5. sadaobiTi, gamosvliTi, miwevniTi. 

T. uTurgaiZe ki brunebas stratifikaciuli TvalsazrisiT ganixilavs. miseuli 

principiT - brunvis forma gaaCnia mxolod zmnur aqtants - sxva SemTxvevaSi odindeli 

brunvis niSani, stratifikaciuli TvalsazrisiT, sityvamawarmoebeli afiqsis statusiT 

gamodis. aRsaniSnavia, rom igi morfologiuri elementis statusis dadgenisas iyenebs 

sintaqsur kriteriums. mag., misi azriT, garemoeba ar SeiZleba iyos saxeliT 

gadmocemuli. mas gaigivebuli aqvs ,,zmnisarTisa” da ,,garemoebis” cnebebi. T. uTurgaiZe 

Zvel da axal qarTulSi gamoyofs Svid brunvas da maT alomorfebs. misi azriT, 

nulovani alomorfi yvela brunvis niSans gaaCnia Tanamedrove  qarTulSi. 

qarTuli da qarTveluri enebis brunvaTa sistemis sinqronuli da diaqronuli 

analizi mocemulia a. onianis monografiaSi. misi azriT, qarTuli enis brunvaTa sistema 

aTwevriania, wodebiTic da e.w. lokaluri brunvebic misTvis brunvis formebia.  

qarTvel lingvistTa Soris arc erT brunvas iseTi cxoveli kamaTi da dava ar 

gamouwvevia, rogorc wodebiTs. aris Tu ara igi brunva? 

brunvaTa sistemaSi wodebiTi formis adgilis Taobaze XX saukunis 30-ian 

wlebSi dawyebuli kamaTi v. Tofurias da a. SaniZes Soris XX ss.-is 80-90-ian 

wlebSic gagrZelda. amjerad sakiTxis ganxilva ZiriTadad morfologiiT Semoifargla. 

Tu a. SaniZe wodebiTs brunvad miiCnevda, v. Tofuriam piriqiT - morfologiidan 

gamoaZeva, orivem saTanado argumentaciiT1. aqve davZenT, rom wodebiTis sakiTxs 

                                                 
1
 aqve, sanam am mimoxilvas SevajamebT, mokled SevexebiT wodebiTTan dakavSirebul polemikas da 

mokledve SevecdebiT Cveni damokidebulebis warmoCenas: gamomdinare logikuri brunebis Cvens mier qvemoT 

SemoTavazebuli gansazRvridan, wodebiTi, im ubralo mizezis gamo, rom martiv winadadebaSi igi 

arasdros ar akompleqtebs am winadadebis ZiriTadi wevris anu Semasmenlis anu msjeli sityvis (am 

terminis Sinaarsi mogvianebiT amave naSromSi iqneba gansazRvruli)  Tundac romelime samsjelo adgils, 

ar iZleva da ar gaigeba rogorc brunebiTi forma. rac Seexeba saubars, imis Taobaze, Tu sad unda 

davtovoT igi -  morfologiaSi Tu sintaqsSi, saerTod gaugebaria, ramdenadac CvenTvis gaugebaria 

rogorc umorfologio sintaqsi, ise usintaqso morfologia. – Cveni midgomebiT morfologia iZleva 

saSen masalas sintaqsisaTvis, sintaqsi ki,  saSeni masalaa semantikisa. amasTan, am sami planidan, Zireuli 

da dominanturi semantikaa. igi karnaxobs da, Sesabamisad, xsnis rogorc sintaqss ise morfologias. – 

rac Seexeba wodebiTis „–o‟ morfemas, igi CvenTvis marcxniv erTadgiliani operatoria, romelic 

moqmedebs wrfelobiTi formiT mocemul sityva-formaze da operirebis Sedegad gvaZlevs martiv 

winadadebebze moqmed sintaqsur operators, romelic, Tavis mxriv, am moqmedebiT pirvel sawyis martiv 



 

ucxoeli mecnierebic Sexebian. misi brunvad ganxilva saeWvod miuCnevia finks. 

iakobsonsac wodebiTi, rogorc mimarTvis forma, gramatikuli winadadebis gareT 

eguleba. 

S. afridoniZis mtkicebiT, ,,brunvis (ise, rogorc sxva kategoriis) formebi 

sintaqsuradaa Sepirobebuli, misi upirvelesi (Tu ara erTaderTi) funqcia Tavisi 

xasiaTiT sintaqsuria. enobrivi komunikacia xorcieldeba swored sintaqsurad 

SekavSirebuli saxelisa da zmnis urTierTobis meSveobiT. mag., qarTulSi saxelobiTi 

aris ori aqtantis (subieqtisa da pirdapiri obieqtis) brunva, moTxrobiTi oden 

subieqtisa, micemiTi ki samive aqtantisa”. misi TqmiT, derivaciaSi wodebiTis gadatana 

ver iqneba sakiTxis optimaluri gadawyveta. misi saboloo daskvniT, am fonze ukeTesi 

gamosavali Cans mimarTvis formaTa calke jgufad gamoyofa, ris precendents a. SaniZec 

iZleva. - ,,wodebiTi arasdros ar aRniSnavs damokidebulebas zmnasTan, saxelTanac mas 

mxolod SeTanxmeba akavSirebs”. amgvarad, S afridoniZe gamosavlad miiCnevs mimarTvis 

formebis calke jgufad gamoyofas maTi morfologiaSive datovebiT. 

 

istoriul WrilSi Cven mokled mimovixileT brunebis lingvistur kategoriasTan 

da, zogadad, brunebasTan dakavSirebuli sakiTxebi qarTulSi. aq SevecdebiT mokled 

SevajamoT zemoganxilulni: 

1. aSkarad ikveTeba qarTul enaze gramatikuli xedvebis CamoyalibebaSi ukve 

arsebuli laTinuri da, zogadad, indoevropuli gramatikuli xedvebis gavlena. 

Sesabamisad, ar arsebobs mecnierulad mkacrad dafuZnebuli da sayovelTaod 

SeTanxmebuli xedvebi qarTulSi brunviTi formebis rogorc odenobaze, ise 

daniSnulebaze; 

2. rogorc ukve aRvniSneT, qarTuli enis gramatikaSi saxelTa brunebis terminTa 

Semotana-damkvidreba ZiriTadad ucxouri gramatikebis Targze moxda. miuxedavad amisa, 

gasaqani mieca sakuTriv qarTuli terminologiis Seqmnas. magaliTad, wrfelobiTi, 

moTxrobiTi, vnebiTi, sadaobiTi, adgilobiTi, saZiebo, sagarmyofo, sametyvelo, da misT.; 

3. ramdenadac aRniSnul sakiTxze gramatikosTa Soris jer kidev ar arsebobs 

erTi, dasabuTebuli da damkvidrebuli xedva, isini TavTavianTi xedviTa da 

TavTavianTive argumentaciiT warmoadgenen qarTul enaSi brunebis sakiTxs, rac 

sakiTxTan dakavSirebiT mWidro da mecnieruli TanamSromlobiTi procesebis 

naklulobaze migvaniSnebs. am mizeziTaa isic, rom ar arsebobs erTi sayovelTaod 

miRebuli xedva brunebis tipebze da qvetipebze. aRsaniSnavia isic, rom arsebuli 

xedvebi erTmaneTisagan gansxvavdebian rogorc saxelTa brunebis paradigmiT, ise 

brunvaTa TanamimdevrobiT. 

4. TvalSisacemia nairgvari terminis danergvis mravali mcdeloba brunebis 

dasasaxeleblad. ase magaliTad: brunveba, brunva, kankledoba, srbola da sxva. 

mniSvnelovania agreTve brunvaTa dasaxelebis sakiTxis mogvareba, aq indoevropuli 

gavlenebisagan Tavis daRweva da axali, zogad Sinaarsul gagebebTan maqsimalurad 

Sejerebuli saxelebis TandaTanobiTi jer moZieba da, mere ukve, am saTanadod 

argumentirebuli da dasabuTebuli saxelebis damkvidreba. - aCqarebuli da Sinaarsulad 

araargumentirebuli da, amdenad, Tavsmoxveuli saxelebis sistemaSi Canergva 

gaumarTleblad migvaCnia. ar gamovricxavT imisac, rom erT formas SeiZleba ramdenime 

                                                                                                                                                                  
winadadebas gardaqmnis, rogorc iakobsoni ambobs, mimarTviTi formis winadadebad, rac, bunebrivia, 

martivi winadadebebisagan principulad gansxavebuli  da ufro maRal gagebiT safexurze mdgari 

semantikuri movlenaa. - amgvarad, wodebiTs aqvs misTvis myarad damaxasiaTebeli morfologiuri forma, 

am morfologiur formaze aseve myarad mibmuli sintaqsuri funqcia da am sintaqsuri funqciiT igi 

realizacias ukeTebs Sesabamis semantikur movlenas qarTul enobriv-azrovnebiT sistemaSi.   

 



 

gansxvavebuli saxeli ganesazRvros, gamomdinare im gansxvavebuli semantikuri 

funqciebidan, rac am formiT martiv winadadebebSi mocemul saxelebs esazRvrebaT. es 

yvelaferi gvafiqrebinebs, rom aRniSnuli saxis miznebis ganxorcieleba iTxovs 

samecniero procesebis ufro met Sejerebasa da konkretul sakiTxebze kolegialuri 

xasiaTis xangrZliv samecniero diskusiebs, ramdenadac brunviTi formebis dasaxelebis 

sakiTxi, rogorc Cans, ar SeiZleba gadawydes am formaSi myofi mxolod zogierTi 

sityvebisaTvis damaxasiaTebeli Sinaarsobrivi da sintaqsuri TaviseburebebiT.  

5. gramatikosebi gansxvavebulad warmogvidgenen brunvaTa raodenobas. zogi 

gamoyofs, zogi ki uaryofs lokalur da Tandebulian brunvebs, rac imaze migvaniSnebs, 

rom maTi midgoma, kriteriumi TiToeuli brunvis, brunebis, brunvaTa tipebis, Tu 

raodenobis dadgenis mxriv naklebcxadia da, Sesabamisad, arasruli, naklebsistemuri da 

naklebamomwuravia. aSkarad ikveTeba ararseboba erTgvarad cxadi, konceptualuri 

xedvisa, romlis mixedviTac da ara tradiciiT, an ukve miRebuli Sexedulebis Tanaxmad, 

Cven mogvecemoda saSualeba bunebrivi qarTuli enis formebiT gansxvavebuli sityvebidan 

gamogverCia, Tu romlebia erTi da igive sityvis gansxvavebuli brunviTi formebi da 

romlebi - ara. gasaTvaliswinebelia isic, rom blumfildiseuli midgomebis gavleniT 

brunvis lingvisturi kategoriis analizisas ZiriTadad eyrdnobodnen sintaqsuri Tu 

morfologiuri xasiaTis gramatikul kategoriebs da, Sesabamisad, rogorc Znelad 

miRwevadi, ignorirebuli iyo semantikuri aspeqtebi. - Cven vTvliT, rom swored es 

ukanaskneli aris ZiriTadi mizezi zemoT ukve punqtebad Sejamebuli viTarebisa.              

 

 

2. logikuri gramatikis cnebisa da martivi winadadebis 

sakiTxis Sesaxeb qarTulSi 

 
qarTuli enis logikuri gramatikis mizania ara imdenad qarTuli enis 

fonetikuri, morfologiuri da sintaqsuri kanonebis moZieba, aramed igi miznad isaxavs 

qarTuli eniT bunebrivad mocemuli zogadi Sinaarsuli wesrigis axsnasa da am 

wesrigis ganmsazRvreli logikuri da fsiqologikuri kanonebis amomwurav aRweras. anu, 

qarTuli enis logikuri gramatikis mizani aris blumfildiseuli terminologiiT im 

,,Savi yuTis” gaxsna, romelic qarTuli eniTa da am enisaTvis damaxasiaTebeli 

logikuri da fsiqologikuri kanonebiT funqcionirebs. 

ZiriTadi mizezi imisa, rom SemoTavazebuli logikur-gramatikuli xedvebi 

arsebiTad gansxvavdeba Sesabamisi klasikuri enaTmecnieruli xedvebisagan, gaxlavT is, 

rom Cven Tavidanve uari vTqviT tradiciul lingvistur principze, romelmac ,,Sav 

yuTTan” anu enis azrovnebiT aqtivobasTan dakavSirebul sirTuleebs Tavi aarida da, 

Sesabamisad, moxaza ra e.w. sakuTriv lingvisturi amocanebi, gramatikuli kvlevebis 

ZiriTad mimarTulebad enaTa fonetikuri, morfologiuri da sintaqsuri problematika 

gansazRvra. aRsaniSnavia, rom dRes arsebuli qarTuli gramatikuli xedvebi ZiriTadad 

am ,,sakuTriv lingvisturi” midgomebis safuZvelzea gaazrebuli da rom Tanamedrove 

logikur-lingvisturi TvalsazrisebiT qarTuli ena TiTqmis Seuswavlelia1. 

blumfildiseuli midgomebiT martivi gauvrcobeli winadadebis sakiTxi 

qarTulSi wydeba am martivi winadadebis ZiriTadi wevris anu Semasmenlis pirianobis 

mixedviT. zmniT agebul martiv winadadebaSi mTavar wevrTa raodenoba erTiT metia 

SaniZiseuli gagebiT am winadadebis amgebi zmnuri Semasmenlis pirianobis maCvenebelze 

                                                 
1 Tu ar CavTvliT im Tanamedrove logikur-lingvisturi xasiaTis kvleviT procesebs, rac bolo wlebis 

ganmavlobaSi ,,logikisa da enis gaerTianebuli qarTuli jgufis” farglebSi mimdinareobda, qarTuli 

enis kvleva montegiuseuli logikur-lingvisturi midgomebiT manamde aravis uwarmoebia.  



 

da, Sesabamisad, winadadebis mTavari wevrebi pirdapir sintaqsur kavSirSi arian amave 

winadadebis SemasmenelTan. 

amgvarad, SeiZleba iTqvas, rom tradiciuli midgomebiT martivi winadadebis 

sakiTxis ganxilvisas gadamwyveti mniSvneloba zmnisa da saxelis sintaqsur mimarTebebs 

eniWebaT. es gvafiqrebinebs, rom martivi winadadebis problemis arsebuli gadawyvetebi 

aris sakiTxis jer mxolod ,,sakuTriv sintaqsuri” gadawyvetebi, rac blumfildiseuli 

epoqis principebidan gamomdinare gasagebicaa da bunebrivic. 

qarTuli enaTmecniereba, Tavis droze, gascda martiv winadadebaze im dros ukve 

Camoyalibebul indoevropul gramatikul xedvebs da sakiTxi qarTuli zmnis sintaqsuri 

Taviseburebebis gaTvaliswinebiT ganixila. aRniSnulTan dakavSirebiT l. kvaWaZe ambobs 

- ,,winadadebis wevrebi orgvaria: mTavari da aramTavri. tradiciis mixedviT mTavari 

wevrebia qvemdebare da Semasmeneli, xolo yvela danarCeni - aramTavari. winadadebis 

wevrTa aseTi klasifikacia SemuSavda XIX saukuneSi. SemuSavda isini rusuli, 

germanuli da sxva evropuli enebis winadadebaTa analizis safuZvelze. e.i. im enebisa, 

sadac zmna mxolod erTpiriania. winadadebis wevrTa amgvari klasifikacia damkvidrda 

qarTulSic, miuxedavad imisa, rom qarTuli enis gramatikuli agebuleba arsebiTad 

gansxvavdeba dasaxelebul enaTa gramatikuli agebulebisagan. 

martivi winadadebis sintaqsuri meqanizmi qarTulSi met-naklebad rTulia. 

martivia es meqanizmi, roca Semasmenlad erTpiriani zmna gvaqvs, xolo rTulia, roca 

Semasmeneli orpiriani an sampiriani zmniTaa gadmocemuli. amasTan dakavSirebiT 

winadadebis mTavar da aramTavar wevrTa sakiTxic gansxvavebul midgomas moiTxovs. 

erTpirian zmnis Semcvel winadadebaSi mTavari wevri oria: Semasmeneli da 

qvemdebare. ... . erTpiriani zmnis Semcvel winadadebaSi qvemdebare erTaderTi wevria, 

romelic gavlenas axdens zmnis formaze. 

axla vnaxoT orpiriani gardauvali zmnis Semcveli winadadeba studenti 

mesalmeba me. studenti qvemdebarea me _ iribi damateba. zmnis formaSi aRniSnulia 

orive piri: m-esalmeb-a. SeiZleba aRiniSnos aramarto qvemdebaris mravlobiToba, aramed 

iribi damatebisac: studentebi gv-esalmebi-an Cven. aseTive viTarebaa maSinac, roca 

Semasmenlad orpiriani gardamavali zmnaa. zmnis formaSi aqac gamoxatulia rogorc 

qvemdebaris, ise pirdapiri damatebis piric (niSniT an potenciurad). amasTanave 

Semasmeneli ricxvSi SeiZleba SeeTanxmos qvemdebaresac da pirdapir damatebasac. 

magaliTad is mxatavs me da isini gvxataven Cven. aqve unda SevniSnoT, rom damateba, 

pirdapiri Tu iribi, xSirad ver iTanxmebs zmnas ricxvSi, magram es saqmis viTarebas ar 

cvlis, radganac yovelTvis verc qvemdebare iTanxmebs zmnas ricxvSi. 

rogorc am mokle mimoxilvidan Cans, SemasmenelTan sintaqsuri urTierTobis 

TvalsazrisiT qvemdebaresa da damateba-obieqtebs Soris ar aris arsebiTi gansxvaveba. 

damateba pirdapiri Tu iribi sintaqsuri uflebiT qvemdebares etoleba. ,,orpirian 

zmnebSi gardamavalSic da gardauvalSic, subieqti da obieqti arsebiTad erTnairi 

sintaqsuri uflebiT sargeblobs. subieqtis Zala ganelebulia, obieqtisa _ 

gaZlierebuli, da amis Sedegad sintaqsuri dapirispireba subieqtisa (qvemdebarisa) da 

obieqtisa (damatebisa) moxsnilia. damateba qvemdebares etoleba. tradiciuli termini 

rom vixmaroT, damateba winadadebis meorexarisxovani wevri ki araa, aramed isevea 

mTavari wevri, rogorc qvemdebare”1 maSasadame, zogadad Tu vimsjelebT, mTavari 

wevrebia Semasmeneli, qvemdebare, iribi damateba da pirdapiri damateba, xolo ubralo 

damateba, gansazRvreba da garemoeba (sxvadasxva saxisa) aramTavari wevrebia.” 

amgvarad, blumfildiseuli tradiciis Sesabamisad, qarTul enaSi martivi 

winadadebis sakiTxis ganxilvisas ZiriTadad gaTvaliswinebulia zmnis pirisa da 

                                                 
1 arn. Ciqobavas CanarTi. 



 

ricxvis ganmsazRvreli morfemuli Semadgenlebi, xolo nebismieri zmnis iseTi 

umniSvnelovanesi morfemuli Semadgeneli, rogoric aris am zmnis e.w. leqsikuri 

morfema, faqtiurad ignorirebulia. Sesabamisad, ignorirebulia am leqsikuri morfemiT 

moniSnuli winare zmnuri semantikuri erTeulis zogadi logikuri maxasiaTeblebic1. 

gasagebia, rom martivi winadadebisadmi zemoT ganxiluli damokidebuleba iZleva 

martivi winadadebis aralogikur, viwro gramatikul gaazrebas, rac enis zogadi 

sintaqsuri analizisaTvis iqneb sakmarisic iyos, magram, amavdroulad, cxadia, rom 

martivi winadadebisadmi amgvari mxolod sintaqsuri damokidebulebiT verafriT 

SevZlebT qarTuli eniT gansazRvruli mTliani azrovnebiTi sistemis logikuri da 

fsiqologikuri kanonmdeblobis aRweras. ver SevZlebT, radgan martivi winadadeba, 

romlis ZiriTadi intuiciuri maxasiaTebeli aris is, rom igi dasrulebul da 

amavdroulad martiv anu ganuyofel WeSmaritul Sinaarss unda gadmogvcemdes, 

warmoadgens ara mxolod sintaqsur kategorias. gasagebia isic, rom ase gaazrebuli 

martivi winadadeba ar igeba mxolod SemasmenelTan piris niSnebiT sintaqsurad 

dakavSirebuli saxelebiT. ufro metic, SemasmenliT mocemuli azris anu enobrivi 

msjelobis ganuyoflobisa da dasrulebulobis moTxovnebidan gamomdinare, aSkaraa, rom 

arsebiTia ara imdenad SemasmenelSi pirisa da ricxvis niSanTa ganlageba anu 

SemasmenelSi gramatikuli morfemebis ganawileba, aramed misi Sinaarsuli saxis 

ganmsazRvreli leqsikuri morfema, romelic pirveladobiT gansazRvravs yoveli 

konkretuli zmnuri Semasmenlis gramatikul, morfologiur aRnagobasac. 

aqedan gamomdinare, gasagebi xdeba is, rom logikuri gramatikis Taobaze saubars 

Cven swored martivi winadadebis sakiTxis ganxilviT viwyebT, rac, rogorc Cans, 

erTgvari sasafuZvlod Sualeduri rgolia mTliani enobriv-azrovnebiTi sistemisa. 

sakiTxis ganxilvisas Cven arsebiTad veyrdnobiT maTematikuri da programuli enebis 

zogadi Teoriidan dRes kargad cnobil xedvebs sxvadasxva tipis atomaluri anu 

ganuyofeli gamosaxulebebis Taobaze.          

Tanamedrove maTematikuri da programuli enebis TeoriaSi, iseve rogorc 

bunebriv enebSi, zogadi semantikuri interesebis gaTvaliswinebiT gamoiyofa 

winadadebaTa sami principulad gansxvavebuli tipi. esenia: deklaraciuli anu TxrobiTi 

winadadebebi, proceduruli anu brZanebiTi winadadebebi da interrogaciuli anu 

kiTxviTi winadadebebi. amasTan, gagebadobis Teoriis zogadi ierarqiuli 

Tvalsazrisebidan gamomdinare, miiCneva, rom zemomoniSnuli sami tipidan sasafuZvloa 

pirveli. amdenad, rodesac ganixileba bunebrivi enobrivi sistemebisaTvis iseTi 

fundamenturi mniSvnelobis mqone sakiTxi, rogoricaa winadadebis problema, 

pirvelgadasawyvet amocanad TxrobiTi winadadebis problema isaxeba. - winamdebare 

naSromi aris qarTul enaSi Tanamedrove logikur-lingvisturi midgomebiT 

zemoaRniSnuli fundamenturi problemis sruli da amomwuravi gadawyvetisken 

mimarTuli mcdeloba, rac, TavisTavad,  imasac niSnavs, rom CvenTvis winamdebare aris 

pirveli nabiji aRniSnuli problemis mimarTulebiT da ara misi sruli da amomwuravi 

gadawyveta. amasTan, aRsaniSnavia isic, rom Cvens mier qvemoT SemoTavazebuli midgomebi 

arsebiTad eyrdnoba bunebrivi qarTuli enobrivi sistemis pirdapiri formalur-

logikuri aRweriT ukve miRebul Sedegebsa da aq ukve Camoyalibebul Tvalsazrisebs2. 

klasikuri enaTmecnieruli midgomebiT `TxrobiTia winadadeba, romelic 

gadmogvcems raime cnobas am Tu im faqtis an movlenis Sesaxeb, adasturebs rasmes an 

uaryofs” (ix. [12]). - bunebrivad Cndeba kiTxva: rogor axerxebs TxrobiTi winadadeba 

                                                 
1
 aRniSnuli CvenTvis fundamenturi datvirTvis mqone cnebaa. es sakiTxi detalurad ganxilulia [52]-Si. 

2
 ix. [45]-[52]. 



 

raime cnobis anu Setyobinebis gadmocemas? - anu, rogor axerxebs TxrobiTi winadadeba 

raime faqtis an movlenis an dadasturebas, an uaryofas? 

ganvixiloT winadadebebi „wvims.‟'da „ar wvims.‟'- da davsvaT kiTxva: ra 

Setyobinebas iZleva TxrobiTi winadadeba „wvims.‟? - cxadia, rom: (1) Tu es winadadeba 

WeSmaritia, maSin Cven am winadadebiT igive Setyobineba gvewodeba, rac „ar wvims.‟ 

winadadebis mcdarobiT; (2) Tu es winadadeba mcdaria, maSin Cven am winadadebiT igive 

Setyobineba gvewodeba, rac „ar wvims.‟ winadadebis WeSmaritobiT; (3) Tu es winadadeba 

ar viciT mcdaria Tu WeSmariti, maSin Cven am winadadebiT, iseve rogorc amave 

pirobebSi winadadebiT „ar wvims.‟ aranairi Setyobineba anu axali codna ar mogvewodeba. 

amgvarad, msmenelisaTvis TxrobiTi winadadeba mxolod im SemTxvevaSi iZleva 

Setyobinebas, Tu igi am TxrobiT winadadebasTan erTad iRebs monacems misi 

WeSmarituli anu logikuri mniSvnelobis Sesaxebac. anu, Tu msmenelma pirma ar icis 

konkretuli TxrobiTi winadadeba WeSmaritia Tu mcdari, maSin misTvis am TxrobiT 

winadadebas arc aranairi cnoba ar miuwodebia da, Sesabamisad, arc araferi 

daudasturebia da arc araferi uaruyvia. 

davubrundeT dawyebul msjelobas da sakiTxi amjerad metyveli piris 

interesebidan gamomdinare ganvixiloT: Tu metyveli piris mier gamoTqmul TxrobiT 

winadadebas ganuyoflad ar axlavs mocemulobad, Tu ra WeSmarituli SinaarsiT 

gvawvdis igi mas, maSin es winadadeba, zemoT zogadad ganxiluli mizezis gamo, 

veranairi cnobisa da, Sesabamisad, veranairi Setyobinebis momwodebeli ver iqneba. es 

imas niSnavs, rom metyvel pirs ara Tu ufleba, aramed Teoriuli saSualebac ki ar 

eZleva imisa, rom gamoTqvas TxrobiTi winadadeba masTan masSi calsaxad gaformebuli 

logikuri damokidebulebis gareSe1. amasTan, zogadi logikuri analiziT vrwmundebiT, 

rom TxrobiTi metyvelebis zogadi logika metyvel pirs mcdarad Sefasebuli TxrobiTi 

winadadebis gamoTqmis aranair saSualebas ar aZlevs, rac erTgvarad xsnis da 

adasturebs kidec laibniciseul winWvretas, romlis2 mixedviTac „WeSmaritoba‟ anu 

„WeSmariti WeSmarituli mniSvneloba‟ erT-erT Zireul saazrovno debulebad aris 

gamocxadebuli. 

amgvarad, nebismieri S TxrobiTi winadadeba, romelic weriTmetyvelebiT enaSi, 

rogorc wesi, wertiliT3 bolovdeba enobriv azrovnebiT sistemaSi Semdegi saxis 

lingvo-logikur tolobad gaigeba [S=t]. aq „=‟ aris logikuri igivurobis mimarTeba, t 

aRniSnavs'‟WeSmarit‟ WeSmaritul mniSvnelobas, xolo S simboloTi, Comskis aRniSvnebis 

Sesabamisad, TxrobiTi winadadebis enobrivi gamosaxulebaa aRniSnuli. anu, Tu vinme 

TxrobiT kiloSi ambobs winadadebas „wvims.‟, maSin an qvecnobieri, an cnobieri codnis 

saxiT man icis, rom igi ametyvelebs4 [wvims=t]'lingvo-logikur tolobas, an, Tu es ase 

                                                 
1 anu, Tu metyvelma pirma ar icis, rom is, rasac is ambobs, amas is marTlad ambobs Tu ara, maSin is 

saerTodac arafers ar ambobs. - aseT SemTxvevaSi, is metyvelebs ara enobrivad anu Sinaarsulad, aramed 

araenobrivad anu uSinaarsod. 
2
 ase magaliTad, winadadeba „is, rac me axla vTqvi, tyuilia.‟ miuxedavad imisa, rom Zneli gasagebia ra 

vTqviT, metyvelebis enobriv logikaSi WeSmaritad anu marTlad gaigeba. - anu adamiani yovelTvis 

marTlad ambobs imas, rac sinamdvileSi an marTalia, an ara. - amas is ase akeTebs mxolod imitom, rom 

mas sxvagvarad ar ZaluZs. 

 
3
 qarTuli enis sruli maTematikuri Seswavlis miznebi iTvaliswinebs e.w. sasveni niSnebis formalur-

logikuri funqciebis zusti maTematikuri aRwerebis moZiebasac. – is, rom isini „sasveni niSnebi‟ ar 

arian, es cxadia.  

 
4
 is, rom ena ZiriTadi saazrovno instrumentia da rom enobrioba iZleva rogorc zogad azrovnebiT 

unarebs, ise kerZo azrovnebiTi aqtivobis ganxorcielebaTa saSualebebs, gasagebia. magram, imis 

dasabuTebuli Cveneba, rom am yvelaferSi bunebriv enasTan erTad sasafuZvlod monawileobs qvecnobieri 

safexuris maTematikuri ena, am naSromis erT-erTi ZiriTadi mizania. 



 

ar aris, maSin, man, miuxedavad imisa, rom TxrobiTad gaametyvela winadadeba „wvims.‟ an 

ubralod ar icis ra Tqva, an, saerTod, mas arc araferi ar uTqvams, radgan, aseT 

SemTxvevaSi, rac iTqva mxolod xma iyo da ara Sinaarsi. 

lingvo-logikuri toloba „[wvims=f]‟, romliTac lingvo-logikur gantolebaTa 

TeoriaSi xSirad visargeblebT xolme, pirdapir arcerT TxrobiT winadadebas ar 

iTanadebs. radganac, rogorc ukve aRvniSneT, metyvelebis zogadi logikiT, metyveli da 

msmeneli pirebis saurTierTobo interesebidan gamomdinare, is, rom winadadeba TxrobiT 

kiloSi iTqva, ukve gulisxmobs imas, rom metyvelma pirma msmenel pirs igi WeSmarit 

faqtad miawoda, rac pirdapir mxolod [S=t] saxis lingvo-logikur tolobas iZleva.  

amiT Cven dasabuTebulad vTvliT Semdegs: zemomoyvanili gansazRvrebiT mocemuli 

TxrobiTi winadadebis sakiTxi saWiro da saTanado mecnieruli sizustiT verc gaigeba 

da verc gadaiWreba, Tu uwinaresad, winadadebis cnebis gaazrebisas, gaTvaliswinebuli 

ar iqneba TxrobiT winadadebaze metyveli piris azrobrivi SefasebiTa da misive 

pirovnuli pasuxismgeblobiT ganuyoflad mibmuli WeSmarituli mniSvneloba, rac, 

bunebrivia, logikis saTanado gramatizaciisa da gramatikis Sesabamis logikizaciis 

aucileblobisken gvibiZgebs. - bunebrivi qarTuli enis logikuri gramatikis mizani 

swored es aris. 

anu, Cven miznad visaxavT iseTi inteleqtualuri formalur-logikuri Teoriis 

agebas, romlis erT-erTi modeli bunebrivi qarTuli azrovnebiTi wesTwyoba iqneba. 

amasTan, qarTuli eniTa da am enis logikuri kanonmdeblobiT CvenSi zogadi 

goniTmoqmedebiTi1 unarebis safuZvelze mocemul deduqciur da sinTezur azrovnebiT 

SesaZleblobebs Cven ar ganvixilavT qvecnobier safexurze mdgari universaluri 

maTematikuri enisa da am enis aseve universaluri logikis gareSe. ufro metic, 

vTvliT, rom qarTuli eniTa da qarTuli enis logikiT mocemuli azrovnebiTi wesrigi 

ver iqneba axsnili da verc gagebuli adamianSi ufro siRrmiseulad arsebuli 

maTematikuri enisa da maTematikuri enis logikis gareSe2. 

amgvarad, ukve gairkva, rom TxrobiTi winadadeba mxolod imis wyalobiT 

axerxebs Sinaarsis gadmocemas, rom igi mis e.w. enobriv SinaarsTan erTad da misgan 

ganuyoflad matarebelia agreTve misive e.w. logikuri Sinaarsisa. - es Cveni sakvlevi 

miznisTvis metad mniSvnelovani daskvnaa. - gamomdinare aRniSnulidan vTvliT, rom 

bunebriv enebSi TxrobiTi winadadebebi, msgavsad maTematikur enebSi formulebisa, unda 

igebodes predikatuli bunebis mqone enobrivi saSualebebiT. aqedan gamomdinare, 

qarTuli enis logikuri gramatika cdilobs martivi winadadebis problema gadawyvitos 

enaSi predikatuli bunebis mqone sityvebis gamoyofiTa da maTi imgvarive daxasiaTebiT, 

rogorc es maTematikaSi fregem gaakeTa predikatebTan dakavSirebiT. es imas niSnavs, 

rom Cven qarTuli enis martivi winadadebis cnebas vupirispirebT hilbertiseuli 

klasikuri maTematikuri logikis erTi predikatiT agebuli atomaluri anu ganuyofeli 

formulis cnebas da am analogirebis gziT vcdilobT sakiTxTa gadawyvetas. 

 

 

                                                 
1
 es sityva Cven aviReT g. ramiSvilisagan. 

2
 arn. Ciqobavas Tvalsazrisi - ,,saerTod: msjelobisa da winadadebis paralelizmze dayrdnobiT 

logicizmi ver wyvets winadadebis sakiTxs odnav damakmayofileblad. ver iZleva winadadebisa da misi 

elementebis saWiro da gamosadeg gansazRvrebaT. da Tu logikosebi cdiloben bolo mouRon 

gramaticizms logikaSi, gramatikisaTvis kidev ufro aucilebelia Tavi daaRwios logicizms. enobrivisa 

da logikuris gamijvnas moiTxovs sasicocxlo interesebi, rogorc gramatikisa, ise logikis.” (ix. 

martivi winadadebis problema qarTulSi, arn. Ciqobava) – cxadia, ara Tu ar iTvaliswinebda, aramed 

piriqiT, uaryofda zemoT Cvens mier win wamoweul xedvas.  
 

 



 

3. zogadi mosazrebebi qarTuli martivi winadadebisa  

da fregeseuli maTematikuri predikatis Sesaxeb 
 

Cven axla SevecdebiT ori Tvalsazrisis gaSuqebas da maT urTierT 

dapirispirebas. maTgan pirveli aristoteleseuli tradiciuli logikisTvis 

damaxasiaTebeli xedvaa, xolo meore Tanamedrove klasikur maTematikur logikaSi 

arsebul zogad midgomebs iTvaliswinebs: 

(1) `msjeloba aris azri saganze, romlis Sesaxeb Cven raimes vadasturebT an 

uarvyofT1” (ix. [6]). iqve k. baqraZe aRniSnavs - `msjelobis gansazRvrebidan naTeli 

xdeba, rom yovel msjelobaSi sami elementia: 1. azri saganze, romlis Sesaxebac Cven 

raimes vadasturebT an uarvyofT; 2. is, rasac Cven vadasturebT an uarvyofT sagnis 

mimarT; 3. TviT dasturi an uaryofa, rac gamoixateba sityvebiT `aris”, `ar aris”. imas, 

ris Sesaxeb Cven raimes vadasturebT an uarvyofT, qvemdebares uwodeben, xolo imas, 

rasac am qvemdebares Sesaxeb vadasturebT an uarvyofT - Semasmenels. gramatikul 

qvemdebaresTan da SemasmenelTan rom ar agverios msjelobis es elementebi, gamoviyenoT 

is terminebi, romlebic logikaSi filosofosma boeciusma SemoiRo da mis Semdeg 

tradiciul terminebad gadaiqca: logikaSi qvemdebares uwodeben subieqts, xolo 

Semasmenels predikats. pirvels aRniSnaven laTinuri S asoTi, xolo meores P asoTi. 

dastursa da uaryofas saSualo saukuneebSi kopula (kavSiri) uwodes da ase uwodeben 

dResac. amrigad, msjelobaSi ori ZiriTadi elementia S da P da kavSiris nawilaki 

`aris”, `ar aris”; sqematurad msjelobas ase gamoxataven: S aris P an  S ar aris P.”  

 (2) `yvelafers, ris Sesaxebac azris gamoTqma SeiZleba, sagans uwodeben. sagnebs 

aRniSnaven simboloebiT. sagans, romelic aRniSnulia a simboloTi, ewodeba a simbolos 

mniSvneloba. zepir metyvelebaSi sagani aRiniSneba saxeliT.” (ix.[38-39]). iqve prof. S. 

fxakaZe aRniSnavs - `msjeloba ewodeba azrs, romelSic raime dasturdeba sagnis an 

garkveuli rigiT mocemuli sagnebis mimarT da romelic aris WeSmariti an mcdari, 

magram ar aris erTdroulad WeSmaritic da mcdaric. xsenebul a1,. . . ,an  sagnebs 

msjelobis sagnebi ewodebaT. msjelobis ai sagans msjelobis i-uri sagani ewodeba. ...  . 

imas, rac dasturdeba msjelobaSi msjelobis a1,. . . ,an  sagnebis mimarT, ewodeba 

predikati anu mimarTeba. meti sizustisTvis mas n-adgilian predikats anu n-adgilian 

mimarTebasac uwodeben. ...  . msjeloba enaSi, rogorc wesi, TxrobiTi winadadebiT 

moicema2.” 

axla, gaSuqebuli xedvebis dapirebuli dapirispirebis mizniT, moviyvanT kidev 

erT citatas prof. S. fxakaZis imave naSromidan (ix. [39]): 

,,msjelobis erT-erT Zlier gavrcelebul saxes aqvs forma ,,S aris P” an  ,,S ar 

aris P”, sadac S aris msjelobis (azris) is nawili, romelSic aisaxeba msjelobis 

sagani da ewodeba msjelobis subieqti, P ki aris msjelobis  is nawili, rac 

dasturdeba, Sesabamisad uariyofa, subieqtis mimarT. filosofiur literaturaSi P-Ti 

aRniSnul msjelobis nawils ewodeba predikati. igulisxmeba, rom ganxiluli tipis 

msjeloba warmoadgens subieqtisa da predikatis kavSirs. kavSiris rolSi gamodis 

msjelobis nawili, romelic aisaxeba sityvaSi ,,aris”, Sesabamisad “ar aris”. zemoT 

                                                 
1
 Tu msjelobis aq moyvanil gansazRvrebas SevadarebT TxrobiTi winadadebis kvaWaZiseul gansazRvrebas, 

vnaxavT, rom maT Soris siRrmiseuli msgavsebaa. ufro metic, SeiZleba iTqvas, rom am gansazRvrebebs 

erTi zogadi logikuri sqema aqvT, rac, bunebrivia, ar aris SemTxveviTi. 
2
 Cven, qvemoT, martivi TxrobiTi winadadebis gansazRvrisas arsebiTad daveyrdnobiT msjelobis am 

gansazRvrebas. ufro metic, martivi winadadebis Cvens mier qvemoT SemoTavazebuli gansazRvreba 

faqtiurad imave logikuri sqemiT iqneba agebuli, ra logikuri sqemiTac msjelobis es gansazRvreba 

moicema. 



 

motanili gansazRvris mixedviT ki, ganxilul SemTxvevaSi, predikati anu mimarTeba aris 

is, rac aisaxeba msjelobis nawiliT “aris P” Sesabamisad “ar aris P”1. 

amgvarad, predikatis maTematikuri gageba gansxvavdeba predikatis 

aristoteleseuli gagebisagan, rac imis gaTvaliswinebiT, rom qarTuli enis zmnis 

predikatuli buneba maTematikuri predikatis analogiuria, CvenTvis fundamenturi da 

friad mniSvnelovani faqtia.  

montegiuseuli modgomebiT, romelic garkveulad zemoT gaSuqebul 

aristoteleseul xedvebs emyareba, winadadeba „es kaci aris eqimi‟ maTematikur enaze 

iTargmneba rogorc (x)(kaci(x)eqimi(x)). igive winadadeba  Cveni midgomebiT, romelic 

SezRudulkvantorebian predikatTa Teorias emyareba, iTargmneba rogorc 

[xx{kaci}:x{eqimi}=t], rac ufro bunebriv infiqsurkvantorebian TargmanSi 

[(kaci)p
{eqimi}=t] formulas iZleva. rac Seexeba igive Sinaarsis winadadebas „es kaci 

eqimia‟, romelic cxadliv adasturebs qarTuli enis midrekilebas maTematikuri 

predikatebis msgavsi bunebis mqone zmnuri sityvebis warmoebisken, maTematikur 

TargmanSi iZleva [x x{kaci}:eqimia(x) = t], rasac Cven gamartivebulad Semdegnairad 

CavwerT xolme [ x{kaci}:eqimia(x) = t]. 

amgvarad, „es kaci aris eqimi‟ winadadebis montegiuseuli gageba da miseuli 

maTematikuri Targmani, iseve rogorc aristoteleseuli xedva enobriv msjelobaze, 

iTxovs logikur kavSirs da ar emyareba martivi winadadebis amgebi zmnis maTematikur 

predikatul gagebas. rac, qarTuli enobrivi TvalTxedvidan2 gamomdinare, arRvevs 

enobrivi msjelobis momcemi winadadebis bunebriv predikatul Sinaarsul mTlianobas. 

igive winadadebis Cveneuli maTematikuri Targmani ar iTxovs logikur kavSirs da 

msjelobis predikatul maTematikur bunebasTan erTad iTvaliswinebs am msjelobis 

momcemi enobrivi winadadebis aseve predikatul Sinaarsul mTlianobas da, Sesabamisad 

amisa, TargmanSi predikatuli aRnagobis atomalur formulas gvawvdis. rac, Cven 

vfiqrobT, bunebrivadaa ganpirobebuli Tavad qarTuli enisa da am eniT gansazRvruli 

azrovnebiTi xedvebis maTematikuri predikatulobisaken midrekilebiT3. 

ganvixiloT inglisuri winadadebebi „he must leave‟ da „he must not leave‟, 

romlebic sityva-sityviT TargmanSi iZlevian winadadebebs „is unda wavides‟ da „is unda 

ar wavides‟. es winadadebebi, cxadia, ar warmoadgenen erTmaneTis logikur uaryofebs4. 

ufro metic, inglisur enaSi martivi winadadebiT „he must leave‟ winadadebis logikuri 

uaryofa arc moicema (ix. [16]). da es maSin, rodesac qarTuli winadadeba „is ar unda 

wavides‟ aris „is unda wavides‟ winadadebis predikatuli uaryofiT miRebuli 

winadadeba da, Sesabamisad, igi mis logikur uaryofasac warmoadgens. 

amgvarad, miuxedavad imisa, rom winadadeba „is unda wavides‟ aris „he must leave‟ 

winadadebis pirdapiri sityva-sityviTi Targmani, gamodis, rom isini sxvadasxva saxis 

enobriv-azrovnebiTi kostruqciebia da rom inglisur enaSi „must‟ sityvis 

predikatuloba lingvisturad arc ki dasturdeba, maSin rodesac „unda‟ sityvis 

predikatulobas qarTulSi cxadliv adasturebs „is ar unda wavides‟ winadadebis 

                                                 
1
 predikatis aq xazgasmul da aristoteleseulisagan gansxvavebul maTematikur gagebas fundamenturi 

datvirTva aqvs mTeli Cveni Semdgomi kvlevisTvis.    
2
 amiT xazs vusvamT imas, rom Cven ar SegviZlia sakiTxi SevafasoT inglisuri enobrivi TvalTxedviT, 

romelic CvenTvis, CvenSi am enobrivi bunebis ararsebulobis gamo, Znelad misawvdomia. 
3
 pirveli ganacxadi qarTuli enisa da maTematikuri enis zogadi erTtipobriobis Taobaze oTxi wlis win 

gavakeTeT [ix. 43, 50].    
4
 ori winadadebidan erTi warmoadgens meoris logikur uaryofas da piriqiT, maSin, da mxolod maSin, 

roca erT-erTi maTganis WeSmaritobis, Sesabamisad mcdarobis, SemTxvevaSi meore aucileblad mcdaria, 

Sesabimisad WeSmaritia. 



 

enobrivi arseboba, romelic, rogorc ukve aRvniSneT, „is unda wavides‟ winadadebis 

logikur uaryofas warmoadgens. 

ganvixiloT winadadeba „is aris valdebuli Tqvas‟, romelic predikatul 

uaryofaSi iZleva winadadebas „is ar aris valdebuli Tqvas‟, xolo winadadeba „is aris 

valdebuli ar Tqvas‟ igive predikatuli uaryofiT iZleva winadadebas „is ar aris 

valdebuli ar Tqvas‟. cxadia, rom orive SemTxvevaSi predikatuli uaryofiT miRebuli 

winadadebebi arian Sesabamisi winadadebebis logikuri uaryofebi da es maSin, rodesac 

iseTi, e.w. ormaguaryofiani konstruqciebi, rogoricaa „is ar aris valdebuli ar 

Tqvas‟ winadadeba,  ucxoa inglisuri enisTvis. 

am magaliTebiT dasturdeba, rom miuxedavad qarTuli enisa da inglisuri enis 

winadadebebis sruli leqsikuri erTidaigiveobisa, xSir SemTxvevaSi,  es winadadebebi, 

gamomdinare am enebis gansxvavebuli  sityvaTSorisi Sinaarsuli urTierTkavSirebisa, 

sxvadasxvagvarad azrdebian da, Sesabamisad amisa, faqtobrivi TvalsazrisebiT TiTqmis 

erTi da igive TxrobiT Sinaarsebs sxvadasxvagvari logikuri konstruqciebiT gvawvdian, 

rac, isev vimeorebT, cxadliv dasturdeba imiT, rom qarTulisTvis organulad 

damaxasiaTebeli ormaguaryofiani enobrivi konstruqciebi inglisurisTvis ucxoa. 

cxadia, rom montegius logikur-lingvistur midgomebze zemoganxiluli 

bunebrivi viTareba arsebiTad isaxeba. mizezi imisa, rom martivi winadadebis miseuli 

maTematikuri Targmani ar iZleva atomalur anu ganuyofel formulas, aris ara misi 

araswori midgomebi, aramed zemoT ukve ganxiluli inglisuri martivi winadadebis 

qarTulisgan arsebiTad gansxvavebuli arapredikatuli aRnagoba1. 

ganxiluli magaliTebi naTlad warmoaCenen bunebrivi qarTuli enobrivi 

sistemisaTvis bunebrivadve damaxasiaTebeli logikur-sintaqsuri formalizmis 

siRrmiseul gansxvavebulobas inglisuri enisaTvis bunebrivad damaxasiaTebeli 

logikur-sintaqsuri formalizmisagan, rac TavisTavad metad mniSvnelovani faqtia. - 

Cven vTvliT, rom qarTuli enis ZiriTadi anu birTvuli safexuris nebismieri martivi 

anu ganuyofeli winadadeba aigeba erTi logiko-specialuri relaciuri operatoriT, 

risi dasabuTebac Cveni Semdgomi kvlevis sagani iqneba. manamde ki, SevecdebiT 

davasabuTod, rom qarTuli klasikuri enaTmecnieruli TvalsazrisebiT martiv 

warTqmiT TxrobiT winadadebad gagebuli winadadebebi, analogiurad fregeseuli 

klasikuri maTematikuri enis atomaluri formulebisa, predikatuli aRnagobisani arian. 

bulis gamonaTqvamTa logikis farglebSi fregeseuli zogadi enobrivi 

principebis mixedviT agebul maTematikur TeoriebSi semantikuri interesebis 

gaTvaliswinebiT ganixileba gamosaxulebaTa da mniSvnelobaTa ori principulad 

gansxvavebuli tipi. montegiusTan isini e da t tipebad iwodebian. klasikuri 

midgomebiT e tipis gamosaxulebebs termebs, xolo t tipis gamosaxulebebs formulebs 

uwodeben. amasTan, e tipis mniSvnelobebi substanciur anu sagnobriv, xolo t tipis 

mniSvnelobebi logikur anu WeSmaritul mniSvnelobebad aris gagebuli.  

analogiur zogad viTarebasTan gvaqvs saqme bunebriv enebSic. aqac, Zireul 

safexurze SesaZlebelia ganxilul iqnes gamosaxulebaTa da mniSvnelobaTa zogadi e da 

t tipebi. marTlac, SevadaroT erTmaneTs gamosaxulebebi „es wiTeli vaSli‟ da „es 

vaSli wiTelia.‟. pirveli gamosaxuleba enobriv-azrovnebiT sistemaSi iZleva 

substanciur anu sagnobriv Sinaarss da ar iZleva logikur anu WeSmaritul Sinaarss. 

cxadia, rom is arc WeSmariti SeiZleba iyos da arc mcdari. aseT gamosaxulebebze 

WeSmaritoba-mcdarobis sakiTxis dayenebac ki uazrobaa, risi ubralo mizezi gaxlavT 

is, rom isini e tipis enobrivi gamosaxulebebi arian. rac Seexeba meore gamosaxulebas, 

                                                 
1 is, rom es asea, qarTuli eniT anu martivi winadadebebis safexurze predikatulad moazrovne eniT 

gansazRvruli intuiciisaTvis arc Tu ise martivad gasagebi da aRsaqmeli faqtia. 



 

igi an WeSmaritia, an mcdari, risi mizezic isaa, rom igi t tipis gamosaxulebaa. aseT 

enobriv gamosaxulebebs logikuri anu WeSmarituli Sinaarsis gamosaxulebebs uwodeben.  

axla davubrundeT fregeseul maTematikur predikats. uxeSad rom vTqvaT, igi 

aris iseTi maTematikuri enobrivi mocemuloba, romelic araWeSmarituli anu 

substanciuri tipis gamosaxulebaze an gamosaxulebebze erTdrouli operirebis gziT 

iZleva WeSmarituli anu logikuri tipis gamosaxulebas. amasTan, imis mixedviT, Tu 

erTdroulad ramden e tipis gamosaxulebaze operirebs Pn predikati, isazRvreba am 

predikatis sapredikato adgilianobis maCvenebeli, romelic mis aRmniSvnel simbolos 

Sesabamisi naturaluri ricxvis saxiT zeda indeqsad miewereba. maTematikur TeoriebSi, 

rogorc wesi, ganixileba araSezRuduli predikatebi, rac imas niSnavs, rom maTi 

sapredikato adgilebi SeuzRudavad kompleqtdeba e tipis gamosaxulebebiT1. is, rom Pn 

aris n-adgiliani predikati niSnavs imas, rom e tipis nebismieri e1,...,en sworad 

agebuli enobrivi gamosaxulebebisaTvis Pn(e1,...,en) aris agreTve sworad agebuli t tipis 

enobrivi gamosaxuleba. amgvarad, fregeseuli maTematikuri predikati aris simbolo, 

romelic Semdegi sami ZiriTadi punqtiT xasiaTdeba: 

1. imiT, rom nebismier predikats formaluri anu sintaqsuri adgilianobis 

maCveneblad mieweraba naturaluri ricxvi2;  

2. imiT, rom predikatis TiToeuli adgilis formaluri anu sintaqsuri 

gansazRvris are aris e tipis gamosaxulebaTa simravle; 

3. imiT, rom predikatiT agebuli nebismieri gamosaxuleba formalurad anu 

sintaqsurad t tipis anu logikuri tipis gamosaxulebaa. 

axla imave logikuri sqemiT, ra logikuri sqemiTac prof. S. fxakaZesTan 

msjeloba ganisazRvra, Cven ganvsazRvravT fregeseuli enobriv-maTematikuri anu 

lingvisturi predikatisa da martivi predikatuli winadadebis cnebebs qarTulisaTvis: 

Cveni winaswari xedvebiT, martivi predikatuli winadadeba aris garkveul brunviT 

formaSi myof arsebiT saxelze an saxelebze erTi predikatuli sityviT gamoxatuli 

dasrulebuli da ganuyofeli azri, romliTac raime dasturdeba am saxelis an am 

saxelebis mimarT da romelic aris an WeSmariti an mcdari, magram ar aris 

erTdroulad WeSmaritic da mcdaric. xsenebul arsebiT saxelebs martivi predikatuli 

winadadebis samsjelo saxelebs (sityvebs) vuwodebT, xolo martivi predikatuli 

winadadebis im erT predikatul sityvas, romliTac winadadebis samsjelo sityvebis 

Sesaxeb raime dasturdeba, enobriv-maTematikur anu lingvistur predikats vuwodebT. 

zogjer lingvistur predikats msjel sityvasac vuwodebT xolme. amasTan, enobriv-

maTematikuri predikati imden adgiliania ramdeni sxvadasxva samsjelo saxelis 

erTdrouli gaazrebac aris aucilebeli misi Sinaarsis mTeli sisruliT gasaazreblad. 

zogjer martiv predikatul winadadebas warTqmiT martiv TxrobiT winadadebasac 

                                                 
1
 prof. S. fxakaZiseuli aRniSvnaTa Teoria, romelic 1996 wels TermTa gadamweri sistemebis 

holandiuri skolis erT-erTi fuZemdeblis van klopis mowafis fenke van ramsdukis sadoqtoro 

disertaciaSi Sefasebulia rogorc maRali rigis dabmulcvladebiani TermTa gadamweri sistemebis erT-

erTi pirvelwyaro, anzogadebs ra fregeseuli predikatis cnebas relaciuri logiko-specialuri 

operatoris cnebiT, maTematikur enobriv sistemaSi ganixilavs saoperatoro adgilebis gaswvriv 

SezRudul operatorebsac. 
2
 Tu ar gaviTvaliswinebT ganzogadebis interesebs, maTematikur TeoriebSi 0-adgilian predikatebs ar 

ganixilaven, da es bunebrivia, ramdenadac, uzogadesi TvalsazrisebiT, predikati aris idea, romelic 

akavSirebs ra sxvadasxva gamosaxulebebiT mocemul Sinaarsebs informacias (Setyobinebas) gvawvdis imis 

Taobaze, Tu ra mimarTebaa maT Soris, rac bunebrivad gvkarnaxobs imaze, rom mimarTebaSi Semaval saganTa 

ar arsebobis SemTxvevaSi saganTa Soris aranairi mimarTeba ar SeiZleba arsebobdes. - anu, Setyobineba 

mxolod im SemTxvevaSi SeiZleba arsebobdes, Tu manamde arsebobs is, an isini, romlebzedac am 

Setyobinebas viZleviT. 

 



 

vuwodebT. martivi predikatuli winadadebis anu warTqmiTi martivi TxrobiTi 

winadadebis aucilebel wevrebad miCneulia am winadadebis msjeli sityva anu am 

winadadebis amgebi enobriv-maTematikuri predikati da am warTqmiTi martivi TxrobiTi 

winadadebis samsjelo sityvebi. amasTan, msjeli sityva winadadebis ZiriTad aucilebel 

wevrad iwodeba. 

amgvarad, msjeli sityva anu fregeseuli enobriv-maTematikuri predikati aris 

iseTi sityva, romelic Semdegi sami ZiriTadi punqtiT xasiaTdeba: 

1. msjeli sityvis bunebrivi SinaarsiT gansazRvruli samsjelo adgilianobis 

maCvenebliT, romelic naturaluri ricxviT gamoisaxeba;  

2. msjeli sityvis TiToeuli samsjelo adgilis formaluri anu sintaqsuri 

gansazRvris ariT; 

3. imiT, rom msjeli sityviT sworad agebuli nebismieri enobrivi gamosaxuleba 

formalurad anu sintaqsurad t tipis anu logikuri tipis enobrivi gamosaxulebaa. 

amgvarad, Cven ganvsazRvreT msjeli sityvisa da martivi warTqmiTi TxrobiTi 

winadadebis cnebebi da vnaxeT, rom enobriv-maTematikuri da maTematikuri predikatebi 

msgavsi zogadi maxasiaTeblebiT xasiaTdebian. qvemoT, magaliTebis meSveobiT, Cven 

vnaxavT, rom enobriv-maTematikur predikats, msgavsad maTematikuri predikatisa, unari 

aqvs samsjelo saxelebiT mocemul e tipis  enobriv Sinaarsebze dayrdnobiT awarmoos 

enobrivi t tipis Sinaarsebi. Cven vnaxavT imasac, rom martivi warTqmiTi TxrobiTi 

winadadebis amgebi fregeseuli enobriv-maTematikuri predikatis TiToeuli samsjelo 

adgili kompleqtdeba mxolod samsjelo saxelebis sxvadasxva brunviTi formebiT. 

amgvarad, am midgomebiT, qarTul enaSi brunebis sakiTxi ganuyoflad ukavSirdeba 

enobriv-maTematikuri predikatisa da warTqmiTi martivi TxrobiTi winadadebis cnebebs. 

kerZod, vTvliT, rom arsebiTi saxelis esa Tu is forma brunebiTia, Tu am formiT 

romelime warTqmiT martiv TxrobiT winadadebaSi romelime aucilebeli samsjelo 

saxeli mogvewodeba. 

 

      

4. logikuri brunebis da lingvisturi predikatis Zireuli  

cnebebisa da martivi winadadebebis maTematikur enaze  

Targmnis problemis Sesaxeb 
 

am nawilSi ganvixilavT arsebiTi saxelebisa da maTi msazRvreli saxelebis 

logikuri brunebis sakiTxs. amasTan, winaswarve vityviT, rom zedsarTavi saxelebis, 

rogorc arsebiTi saxelebis TvisebiTad msazRvreli sityvebis, brunebis sakiTxi 

araZireuli sakiTxia da igi daiyvaneba arsebiTi saxelebis brunebis Zireul sakiTxze, 

romelic, Tavis mxriv, ar SeiZleba iqnes ganxiluli martivi winadadebis ZiriTadi 

mawarmoebeli wevris anu, Cveni midgomebiT, enobriv-maTematikuri anu lingvisturi 

predikatis Zireuli cnebis gareSe. 

qvemoT, teqstSi, Comskis aRniSvnebis Sesabamisad, gamoviyenebT N, A da V  

simboloebs da maT gafarToebul variantebs. amasTan, N da A simboloebis SemTxvevaSi 

gamafarToebel maindeqsirebel saSualebebad viyenebT qarTuli enis mabrunebel 

morfemebs1, V simbolos SemTxvevaSi ki aRniSvnebis gasafarToeblad gamoviyenebT 

brunebiTi formebis matipizirebel aRniSvnebs1. 

                                                 
1 winaswarve SevniSnavT, rom CvenTvis  aris mabrunebeli morfema, Tu igi Semdegi simravlis elementia 

{i; is; isTvis; isken; isgan; idan; iT; s; Si; ze; ad; amde; Tan; ma}. amasTan, imis gaTvaliswinebiT, rom N 

simboloTi sazogadod aRiniSneba arsebiTi saxelis fuZis gamomxatveli leqsikuri morfema, CvenTvis N 

simbolo aris sazogado aRniSvna  brunvaSi myofi anu  tipis brunvis niSniT warmoebuli arsebiTi 



 

ganviTarebuli midgomebis safuZvelze ganxiluli iqneba agreTve bunebrivi 

enobrivi Sinaarsebis maTematikur enaze Targmnis sakiTxic, romelic dResac erT-erT 

umniSvnelovanes problemad miiCneva. - qarTulenobrivi Sinaarsebis maTematikur enaze 

meqanikurad mTargmneli sistemis ageba Cveni erT-erTi ZiriTadi mizania. anu, zogadi 

logikur-semantikuri interesebis sruli gaTvaliswinebiT qarTuli enis mibma 

maTematikur enaze Cvens umniSvnelovanes etapobriv mizans warmoadgens da es mizani 

arsebiTad gansazRvravs Cveni kvlevebis Taviseburebebs. 

naSromis winamdebare nawilSi ganixileba am amocanis Zireuli, fundamenturi 

Semadgenlebi. amasTan, martivad gasagebi magaliTebis meSveobiT sabuTdeba, rom Cveni 

midgomebi iZleva qarTuli winadadebebis maTematikur enaze meqanikurad mTargmneli 

sistemis agebis martiv da bunebriv gadawyvetebs. 

daviwyoT arsebiTi saxelebis brunebis sakiTxiT da, kerZod, Cveni miznebidan 

gamomdinare, kritikulad mimovixiloT dRes arsebuli tradiciuli SaniZiseuli 

xedvebi1. misi ganmartebiT ,,brunva sazogadod ewodeba kategorias, romelic gviCvenebs, 

rom saxelis nair-nairi formebi erTia Lleqsikuri mniSvnelobis TvalsazrisiT, magram 

gansxvavebulia winadadebaSi moxmarebis mixedviT, e.i. sasityvaTSoriso urTierTobis 

TvalsazrisiT”. amis safuZvelze man gamoyo Svidi brunva da Semdegi Svidi brunvis 

niSani: saxelobiTi - -i, moTxrobiTi - -ma, micemiTi - -s, naTesaobiTi - -is, moqmedebiTi 

- -iT, viTarebiTi - -ad, wodebiTi - -o, romlebsac Semdgom daumata e.w. ,,lokaluri 

brunvebi” sadaobiTi pirveli - -Si, sadaobiTi meore - -ze, gamosvliTi - -idan, 

miwevniTi - -amde. 

davsvaT kiTxva: zemomoyvanili gansazRvrebis safuZvelze ratom gamoiyo 

qarTulSi es Svidi ZiriTadi brunva da imis gaTvaliswinebiT, rom sadaobiTi ori 

brunvaa, ratom miemata am Svid brunvas Semdeg kidev oTxi lokaluri? – Cven amiT imis 

Tqma gvinda, rom zemoaRniSnuli gansazRvreba, erTi mxriv, gasagebicaa da misaRebic, 

magram, meore mxriv, igi, rogorc Cans, arawarmadia, radgan misi meSveobiT Cven ar 

gveZleva calsaxa, sayovelTaod misaRebi da gasagebi pasuxebi saxelis ama Tu im formis 

brunviT formad gansazRvris an ar gansazRvris Taobaze. 

zemoaRniSnuli gansazRvreba, rogorc Cans, arc im kiTxvaze iZleva pasuxs, Tu 

ratom ar aris Setanili brunebiT sistemaSi Nisken, Nisgan, NisTvis da NTan formebi? 

aRniSnuli ar iZleva pasuxs arc imaze, Tu ratom aris brunebiT sistemaSi CarTuli 

wodebiTi anu Cveni midgomebiT No forma? – anu, aseTi, gansazRvrebidan uSualod 

gamomdinare pasuxebi rom arsebobdes, maSin, cxadia, qarTul enaTmecnierebaSi ar 

iarsebebda e.w. wodebiTi brunvis problema, romelsac Tavis droze araerTi naSromi 

mieZRvna. 

garda amisa, xazgasmiT unda aRiniSnos, rom Cveni sakvlevi sagania ara imdenad 

qarTuli weriTmetyvelebiTi an zepirmetyvelebiTi enebi, aramed, pirvel rigSi, Cven 

qarTul enas vikvlevT azriTmetyvelebiT safexurze im bunebrivad arsebul 

goniTmoqmedebiT logikur-maTematikur operaciebTan erTad, romelTa ararsebobis 

                                                                                                                                                                  
saxelebisa. qvemoT, teqstSi, imis gaTvaliswinebiT, rom A aris zedsarTavi saxelis fuZis aRmniSvneli 

morfema, A aRniSvnis Sinaarsi analogiurad iqneba gagebuli [ix. 52]. aqve, winaswar SevniSnavT, rom V 

simbolos gamafarToebel simboloebad viyenebT N gamosaxulebebs, romlebsac Cven  brunvaSi myofi 

gamosaxulebebis matipizirebel aRniSvnebadac vgebulobT. 

 
1 kritikulad vaanalizebT ra SaniZiseul gramatikul sistemas, amavdroulad, qarTuli enis Tanamedrove 

logikuri gramatikis SemuSavebisas fundamenturad veyrdnobiT mas. - gasagebia, rom miuxedavad 

kritikuli damokidebulebisa, CvenTvis erT-erTi sasafuZvlo xasiaTis Teoriuli monacemi swored 

SaniZiseuli gramatikuli sistemaa.   



 

SemTxvevaSi, damoukideblad, mxolod ena, cxadia, saazrovno instrumentad ver 

Camoyalibdeboda. 

amgvarad, Cveni kvlevis sagani upirvelesad aris qarTuli azriTmetyvelebiTi ena, 

romelic kombinirebulad moicavs Tavis TavSi maTematikur da qarTul enobriv 

Semadgenlebs da, Sesabamisad amisa, pasuxebi, romlebsac Cven brunebis sakiTxis 

ganxilvisas veZebT, ZiriTadad swored am qarTuli da maTematikuri enebis 

azriTmetyvelebiT urTierTmimarTebebze unda gvaniSnebdnen.   

Cven SaniZiseul brunviT formebs Semdegnairad vasaxelebT: saxelobiTi anu Ni 

brunva, moTxrobiTi anu Nma brunva, micemiTi anu Ns brunva, naTesaobiTi anu Nis 

brunva, moqmedebiTi anu NiT brunva, viTarebiTi anu Nad brunva, sadaobiTi pirveli anu 

NSi brunva, sadaobiTi meore anu Nze brunva, gamosvliTi anu Nidan brunva, miwevniTi 

anu Namde brunva da maT garda ganvixilavT agreTve Nisken brunvas, Nisgan brunvas, 

NisTvis brunvas da NTan brunvas. rac Seexeba wodebiTs, rogorc ukve aRvniSneT, mas 

Cven brunvad ar ganvixilavT da, Sesabamisad, igi CvenTan No formad iwodeba. amgvarad, 

No formas ar miviCnevT ra brunebiT formad, ar vrTavT mas e.w. logikuri brunebis 

Semdeg sistemaSi.: 

1. Ni brunva; 2. Nis brunva; 3. NisTvis brunva; 4. Nisken brunva; 5. Nisgan brunva; 

6. Nidan brunva; 7. NiT brunva; 8. Ns brunva; 9. NSi brunva; 10. Nze brunva; 11. Nad 

brunva; 12. Namde brunva; 13. NTan brunva; 14. Nma brunva. 

qvemoT, imis CvenebiT, rom logikuri brunebis am sistemis Semadgeneli TiToeuli 

formiT SeiZleba mogvewodos warTqmiTi martivi TxrobiTi winadadebis aucilebeli 

samsjelo wevri, davasabuTebT brunebis zemoSemoTavazebuli sistemis safuZvlianobas. 

manamde ki, imiT, rom ar arsebobs No formis aucilebeli samsjelo wevriani martivi 

warTqmiTi winadadeba, vasrulebT imis dasabuTebas, rom No gramatikuli forma 

logikuri brunebis TvalsazrisebiT saxelis brunviT formad ar unda iqnes ganxiluli. 

ganxiluli magaliTebi, erTi mxriv, dagvexmareba lingvisturi predikatis 

Zireuli cnebis gaazrebaSi. amasTan, amave magaliTebis meSveobiT Cven vnaxavT, rogor 

iTargmneba qarTuli enis martivi warTqmiTi winadadebebi maTematikuri enis 

predikatuli konstruqciis atomalur anu ganuyofel formulebad. 

1. da 8.  Ni da Ns formebis logikur brunebaSi CarTulobis dasabuTeba da am 

brunviTi formebis maTematikuri funqciebi qarTul azriTmetyvelebiT enaSi: 

 ganvixiloT „Cuqnis‟ zmna, rogorc enobriv-maTematikuri predikati anu rogorc 

msjeli1 sityva. jer gavarkvioT am msjeli sityvis adgilianobis sakiTxi. rogorc 

aRvniSneT, msjeli sityvis samsjelo adgilianoba tolia im ricxvisa, ramdeni 

sxvadasxva sityviT mocemuli Sinaarsic aris aucilebeli gaazrdes am msjeli sityvis 

Sinaarsis gasaazreblad. anu, an zustad vaxerxebT msjeli sityvis SinaarsiT 

SemWidroebulad anu kompaqturad mocemul samsjelo adgilTa gamocnobas da 

winadadebaSi am adgilebis sityvebad gaSlas, anda msjeli sityvis Sinaarsi arasworad 

gvesmis da, Sesabamisad, enobriv azrovnebiTi aqtivobisas am msjeli sityviT ara sworad 

vmsjelobT. anu, bunebriv enaSi romelime erTi kerZo msjeli sityvis adgilianobis 

                                                 
1  Cveni erT-erTi mizania TandaTanobiTi gaTavisufleba qarTuli mecnieruli xedvebisa Warbi 

araqarTulenobrivi terminologiisagan. anu, Cven daaxloebiT imave mizans visaxavT, rac, Tavis droze, 

qarTuli maTematikuri skolis Semqmnelebma erTxel ukve ganaxorcieles. gvesmis ra am amocanis 

sirTule, Cven aq SemoTavazebul termins „msjeli sityva‟ samuSao terminad miviCnevT da ar 

gamovricxavT, rom igi saboloo saxiT Camoyalibdes an rogorc „ganmsjeli sityva‟ an kidev sulac 

sxvagvari saxiT. amasTan, CvenTvis gasagebia isic, rom am terminologiuri wnexisgan qarTuli azrovnebis 

gaTavisuflebaSi mecnierebTan erTad arsebiTi monawileoba unda miiRon qarTvelma studentebmac. – yvela 

SemTxvevaSi, mniSvnelovani samecniero cnebebis qarTul terminirebaze uaris Tqma qarTuli eniT cnebiTi 

sityvebis warmoebaze uaris Tqmas niSnavs, rac enis funqciebis SezRudvas da, Sesabamisad, misi 

inteleqtualuri daniSnulebis dakninebas niSnavs.   



 

gansazRvrisa da am adgilebis sintaqsuri daxasiaTebis sakiTxi daiyvaneba bunebriv 

enobriv azrovnebiT wesTwyobaSi am msjeli sityvis enobrivi SinaarsiT logikurad 

urTierTdakavSirebuli da sityvebiT mocemadi Sinaarsebis raodenobis da maTi zogadi 

sintaqsuri formebis gamocnobaze1. 

davubrundeT msjel sityvas „Cuqnis‟. rogorc Cans, „Cuqnis‟ sityviT gamoxatuli 

erTi romelime kerZo „Cuqnis‟ xdomilebis an dros, an adgils, an mizezs, an mizans, an 

am moqmedebis kidev sxva raimegvar Tanamdev viTarebas „Cuqnis‟ msjeli sityviT 

SemWidroebulad gamoxatuli zogadi msjelobis gasaazreblad aucileblobiTi 

datvirTva ar eniWeba, rac logikurad axsnadicaa da gagebadic. - saqme isaa, rom 

gagebadobis ierarqiulobidan gamomdinare, nebismieri xdomilebis dro, adgili, mizezi 

an mizani mxolod im SemTxvevaSi SeiZleba iqnes gaazrebuli, Tu manamde es xdomileba 

misi uzogadesi formiT ukve gaazrebuli gvaqvs2. 

amgvarad, logikurad dafuZnebulia is, rom martiv TxrobiT winadadebaSi drois, 

adgilis da sxvadasxva tipis viTarebis garemoebebi winadadebis araaucilebel wevrebad 

anu iseT wevrebad gaigeba, romelTa gamoklebiT winadadebis amgebi msjeli sityviT 

mocemuli Sinaarsis maT gareSe ukve arsebul sazogado gagebadobas araferi ar 

akldeba. anu, martiv winadadebaSi Cven erTmaneTisgan gamovyofT aucilebel da 

araaucilebel wevrebs da amas vakeTebT winadadebis ZiriTadi aucilebeli wevris anu 

winadadebiT mocemuli msjelobis amgebi msjeli sityvis adgilianobis gaTvaliswinebiT. 

amasTan, winadadebis aucilebel wevrebad vacxadebT am msjel sityvasa da winadadebis 

mxolod im wevrebs, romelTac igi gamomdinare misi Sinaarsidan samsjelod ierTebs da, 

Sesabamisad, romlebsac erTmaneTTan garkveuli msjelobiT WeSmaritulad akavSirebs.    

zemoTqmulis gaTvaliswinebiT, unda SevTanxmdeT, rom „Cuqnis‟ msjeli sityva, 

iseve rogorc winare zmnuri Sinaarsuli erTeuli „Cuqeba‟, 3-adgiliani operatoria. 

marTlac, „Cuqeba‟ movlenis da misi „Cuqnis‟ zmniT moniSnuli enobrivi gamovlinebis 

gasaazreblad aucilebelia gaviazroT is, rom viRac Cuqnis, is rom viRacas Cuqnis da 

is, rom raRacas Cuqnis. amgvarad, „Cuqnis3(_1, _2, _3)‟ aris „Cuqnis‟ msjeli sityvis 

zogadi maTematikuri aRweriTi saxe, rac jer mxolod imas usvams xazs, rom, igi 3-

adgiliani operatoria. 

Cveni klasifikaciiT (ix [52]) „Cuqnis‟ momqmedpiriani oruRlebadadgiliani 

msjeli sityvaa. aqedan da Cvens mier sazogadod gakeTebuli SeTanxmebebidan 

gamomdinare, „Cuqnis3(_1, _2, _3)‟ msjeli sityvis pirvel uRlebad samsjelo adgils 

momqmedi anu am SemTxvevaSi mCuqebeli piris adgilad vgebulobT, meore uRlebad 

adgils vgebulobT Cuqebulobis mdgomareobaSi myofi piris adgilad, xolo mesame 

arauRlebadi adgili Sinaarsulad saCuqris anu saCuqebeli sagnobrivi Sinaarsis3 

adgilad gaigeba. 

axla qarTul enaSi sityvaTa brunebis TaviseburebaTa gaTvaliswinebiT 

SevecdebiT am Sinaarsulad ukve zogadad klasificirebuli adgilebis formaluri 

                                                 
1
 gasagebia, rom sakiTxi bunebis metyvelebis sferos ganekuTvneba da rom is buneba, romelsac Cven am 

dros vikvlevT, aris qarTuli enis jer kidev gaucnobierebeli, Tumca ki - qvecnobieri, instiqturi 

codnis saxiT CvenSi ukve mocemuli enobrivi wesrigis sasafuZvlo Semadgenlebi. 
2
 anu, ra Tqma unda,  mze jer unda amovides, da mxolod amis Semdgom gveZleva saSualeba davfiqrdeT 

imaze, Tu sad, rodis, ratom da ra viTarebaSi amovida igi. – es cxadia! 
3
 gasagebia,  rom es „sagnobrivi saCuqebeli Sinaarsi‟ konkretul SemTxvevaSi SeiZleba sulac ar iyos 

sagani. anu, CvenTvis Sinaarsis sagnobrioba mis araWeSmaritulobas niSnavs. gasagebia isic, rom amgvari 

zogadi daxasiaTebiT Cven faqtiurad vsazRvravT msjeli sityvis samsjelo adgilis semantikur anu 

Sinaarsul gansazRvris aresac. samsjelo adgilis semantikur da sintaqsur gansazRvris areebs Soris 

gansxvavebas, romelsac qvemoTac esmeba xazi, mkacri logikur-lingvisturi kvlevebisaTvis, rogorc Cans, 

arsebiTi datvirTvebi edeba. 

 



 

gansazRvris areebis dadgenas1, rac am adgilebis sintaqsur daxasiaTebas gulisxmobs. 

gamomdinare iqidan, rom qarTul enaSi „Cuqnis‟ msjeli sityviT agebul martiv warTqmiT 

winadadebaSi pirveli adgili2 gamonaklisebis gareSe yovelTvis Ni formaSi myofi 

saxeliT kompleqtdeba, Cven am adgilis formalur gansazRvris ared Ni formaSi myofi 

saxelebis simravles ganvixilavT da, Sesabamisad, am adgilis sintaqsurad maxasiaTebel 

anu matipizirebel niSnad Ni simbolos vacxadebT. 

igivegvari msjelobiT Cven vaskvniT, rom „Cuqnis‟ msjeli sityvis meore da mesame 

adgilebis formaluri gansazRvris area Ns formaSi myofi saxelebis simravle da, 

Sesabamisad, am adgilebis sintaqsuri maxasiaTebelia Ns simbolo. 

amgvarad, „Cuqnis‟ msjeli sityvis tipizirebuli saxea „Cuqnis3(Ni, Ns, Ns)‟, rac 

ukve adre gakeTebuli logikuri analizis safuZvelze gvaZlevs mis Semdeg aRweriT 

saxes „[Cuqnis3(Ni, Ns, Ns)=t]‟. 

amiT Cven, erTi mxriv, detalurad ganvixileT logikur-lingvisturi predikatisa 

da msjeli sityvis Zireul cnebasTan dakavSirebuli fundamenturi sakiTxebi da, 

amasTan, Cvens mier SemoTavazebuli principis gaTvaliswinebiT faqtiurad ukve 

davasabuTeT Ni da Ns formebis logikuri brunebis sistemaSi CarTuloba. marTlac, 

martiv warTqmiT winadadebaSi „maswavlebeli moswavles wigns Cuqnis‟ winadadebis 

aucilebeli samsjelo wevrebi swored am formebiT gveZleva. es ki, Cveni midgomidan 

gamomdinare, asabuTebs am gramatikuli formebis logikur brunebiT sistemaSi 

CarTulobas. 

Tu zemoganxiluli winadadebis safuZvelze davubrundebiT „Cuqnis‟ msjeli 

sityvis logikur analizs, davaskvniT, rom nebismier konteqstSi da, Sesabamisad, 

nebismier SemTxvevaSi igi msjelobs „maswavlebelze‟ ara rogorc nebismier amgvarze, 

aramed erT romeliRac konkretulze, romelmac aRniSnuli „Cuqebis‟ moqmedeba 

ganaxorciela da rom es asea, amis mizezi, rogorc Cans, aris momqmedpiriani „Cuqeba‟ 

winare zmnuri Sinaarsuli erTeulis siRrmiseuli Sinaarsuli buneba da „Cuqnis‟ zmnis 

morfologiuri aRnagoba. amgvarad, SeiZleba iTqvas, rom „Cuqnis‟ msjeli sityva misi 

pirveli adgiliT msjelobs ara masTan mierTebuli Ni tipis samsjelo saxeliT 

gansazRvruli simravlis3 yovel elementze, aramed am simravlis mxolod erT, 

romeliRac elementze. es ki imas niSnavs, rom misi es adgili ara cvladuri, aramed 

konstanturi tipis samsjelo adgilia, rasac am adgilis sintaqsurad matipizirebel 

Ni gamosaxulebaze marcxena zeda indeqsad c simbolos mierTebiT mivaniSnebT. amgvarad, 

imis gaTvaliswinebiT, rom „Cuqnis‟ msjeli sityvis danarCeni ori samsjelo adgilic 

konstanturi tipisaa, rac imas niSnavs, rom winadadebaSi msjeloba warmoebs 

konkretul „moswavlesa‟ da „wignze‟, bunebrivad gavdivarT am msjeli sityvis Semdeg 

srul aRweriT saxeze „[Cuqnis3(cNi, cNs, cNs)=t]‟. 

                                                 
1
 enobriv-maTematikuri predikatis TiToeuli adgilis Sinaarsuli gansazRvris are gansxvavdeba am 

adgilis sintaqsuri gansazRvris arisgan. imdenad, rom sintaqsuri gansazRvris aris romelime wevris 

sagnobrivi mniSvneloba SeiZleba arc ki eqceodes misi Sinaarsuli anu sagnobrivi gansazRvris areSi. 

maTematikur enobriv TeoriebSi formalur da Sinaarsul gansazRvris areebs Soris aseTi acdenebi ar 

daiSveba. 
2
 pirveli adgili anu mCuqebeli piris adgili, romelic ar aris aucilebeli winadadebaSi rigiT pirvel 

adgilze iyos. 
3
 Cveni simravlur-Teoriuli midgomebi (ix. [48]) Zireulad gansxvavdeba montegiuseuli simravluri 

modgomebisgan imiT, rom CvenTan arsebiTi saxeli anu, faqtiurad, miseuli sazogado saxeli gaigeba 

rogorc simravle im sagnebisa, romlebzedac igi misi sagnobrivi SinaarsiT gvaniSnebs, maSin rodesac 

montegiusTan isini gagebulni arian erTadgilian predikatebad. amgvarad, CvenTvis sityva „skami‟, rogorc 

sazogado saxeli, gaigeba „yvela skamebis simravleze‟ maniSneblobiT, montegiusTan ki, rogorc ukve 

aRvniSneT, igi erTadgiliani predikatia da gaigeba TiTqmis igivegvaradve, rogorc Cven qarTulSi 

[skamia(
c
Ni) =t] erTadgilian predikats vgebulobT. 

 



 

axla vnaxoT, rogor arTmevs Tavs Cveni midgomebi „maswavlebeli moswavles wigns 

Cuqnis‟ winadadebis maTematikur enaze Targmnis problemas. 

0. sawyisi biji:  

dasamuSaveblad Semovida „maswavlebeli moswavles wigns Cuqnis.‟  

1. pirveli bijis Sedegi: 

„(maswavlebeli/Ni)(moswavles/Ns)(wigns/Ns)[Cuqnis3(cNi, cNs, cNs)=t]‟ 

komentari: Cveni midgomebiT, is, rom „maswavlebeli‟ aris Ni tipis sityva, 

niSnavs imas, rom azriTmetyvelebiT enaSi masTan ganuwyvetlad mibmulia (_1/Ni) Casmis 

operatori, romelic weriTmetyvelebiT da zepirmetyvelebiT enebSi weriTi da zepiri 

metyvelebis zogadi andrologikuri bunebidan gamomdinare arsebobs sityvaTSoris 

cariel adgilebSi CaZiruli Casmis goniTmoqmedebiTi operatoris saxiT. analogiurad, 

„moswavles‟ da „wigns‟, rogorc Ns tipis sityvebs, azriTmetyvelebiT enaSi CaZirvisas 

ebmebaT (_1/Ns) Casmis operatorebi. amgvarad, gamodis, rom qarTuli enis sityvebi 

„maswavlebeli‟, „moswavles‟ da „wigns‟ qarTul azriTmetyvelebiT enaSi Sesabamisad 

iTargmnebian „(maswavlebeli/Ni), (moswavles/Ns) da (wigns/Ns) enobriv-maTematikur 

operatorebad. rac Sexeba „Cuqeba‟ zmnas, igi azriTmetyvelebiT enaSi CaZirvisas jdeba 

winadadebis farglebSi masTan aseve ganuwyvetlad mibmul da Cvens mier zemoT 

SemoTavazebul [Cuqnis3(cNi, cNs, cNs)=t] logikur-sintaqsur sqemaSi, romelic qarTul 

azriTmetyvelebiT enaSi „Cuqeba‟ msjeli sityvis enobriv-maTematikur saxed unda 

ganvixiloT. 

am bijs Cven CaZirvis1 bijs vuwodebT da zemoT am bijis Sedegad miRebuli 

gamosaxuleba swored am CaZirvis is Sedegia, romelic Cvens mier manamde aRwerili 

CaZirvis wesebiT miiReba. amgvarad, CaZirvis biji iSleba sityvaTa tipobrivi 

gamocnobisa2 da winadadebaSi carieli adgilebis maTematikuri anu goniTmoqmedebiTi 

funqciebis aRdgenis qvebijebad. 

2. meore bijis Sedegi: 

 [Cuqnis3(c(maswavlebeli), c(moswavles), c(wigns))=t]‟ 

 komentari: am bijs an paraleluri an Tanamimdevruli Casmebis biji unda 

vuwodoT. aq saqmeSi erTveba formaluri maTematikuri aparati. anu, am bijis 

gansaxorcieleblad sakmarisia vicodeT prof. S. fxakaZiseuli aRniSvnaTa Teoriis 

mixedviT Casmis operatorebiT operirebis zogadi wesebi. am wesebiT CaZirvis bijis 

Sedegidan Casmebis bijis Sedegamde mivdivarT meqanikurad ganxorcielebadi formaluri 

CasmebiT. 

amasTan, aq aris logikur-lingvisturi TvalsazrisebiT erTi metad mniSvnelovani 

sakiTxi: kerZod is, rom [Cuqnis3(cNi, cNs, cNs)=t]  msjel sityvaSi gvaqvs ori Ns 

tipis adgili, rac ganapirobebs imas, rom Sesabamis winadadebaSi ori Ns tipis saxeli 

gvaqvs. es ganapirobebs formaluri Casmis operaciebis arasrul da araTavisufal (e,i. 

rigze damokidebul) determinizms. am viTarebis logikur-sintaqsuri analizi gviCvenebs, 

rom, rogorc Cans, qarTul zepir da weriT metyvelebiT enebSi es sakiTxi 

determinirdeba samsjelo adgilebis sintaqsur Tanamimdevrulobaze prioritetuli 

moTxovnebiT, rac xazs usvams sintaqsuri mimarTebebis funqciebis siRrmiseulobas. anu, 

Tu pirdapiri damatebiT vxleCT qvemdebaresa da irib damatebas, maSin metyvelebis 

                                                 
1 igulisxmeba azriTmetyvelebiT enaSi CaZirvis biji. 
2
 es biji eyrdnoba raseliseul tipTa Teoriis zogad principebs da iTvaliswinebs imas, rom qarTuli 

enis pirdapiri formalur-logikuri aRweriT TiToeuli sityva, rogorc azriTmetyvelebiTi enis 

enobriv-maTematikuri anu goniTmoqmedebiTi operatori, erTi garkveuli zogadi saxis mqonea da rom is, 

Tu ra tipisaa esa Tu is sityva enis morfologiuri, sintaqsuri da logikur-semantikuri 

kanonmdeblobiT meqanikurad gadawyvetadi amocanaa. 



 

dros gvWirdeba aqcentireba, romlis funqciac winaswar gansazRvrul rigze uaris 

Tqmis pirobebSi CasmaTa swor rigze maniSneblobaa1.  

3. mesame bijis Sedegi: 

 a1{maswavlebeli}a2{moswavles}a3{wigns}:[Cuqnis3(a1, a2, a3)=t] 

komentari: am bijs Semohyavs pirveli rigis a1, a2, a3 arasakuTrivi konstantebi 

da amas igi akeTebs marcxena zeda indeqsebidan gamomdinare. amasTan, es konstantebi 

aris SezRuduli konstantebi. kerZod, a1 konstanta izRudeba {maswavlebeli} 

simravliT anu konteqstSi yvela maswavlebelTa simravliT, a2 konstanta izRudeba 

{moswavles} simravliT anu konteqstSi yvela moswavleTa simravliT, a3 konstanta 

izRudeba {wigns} simravliT anu konteqstSi yvela SesaZlo wignebis simravliT. anu, 

mesame bijis Sedegis im nawiliT, romelic ganTavsebulia „:‟ niSnamde mocemulia 

[Cuqnis3(cNi, cNs, cNs)=t]  msjeli sityvis samsjelo adgilebis gansazRvris areebis 

SemzRudavi da, Sesabamisad, am gansazRvris areebis momcemi pirobebi. amgvarad, samsjelo 

saxelebi „maswavlebeli‟, „moswavles‟ da „wigns‟, romlebic, erTi mxriv, rogorc ukve 

aRiniSna, simravlurad iZlevian „Cuqnis‟ enobriv-maTematikuri predikatis sapredikato 

adgilebis gansazRvris areebs2,  amavdroulad, meore mxriv, leqsikonis funqciebsac 

asruleben, rac imas niSnavs, rom maTi gavliT Cven SegviZlia ukan davbrundeT mesame 

bijis Sedegidan meore bijis SedegSi. am bijs predikatul enaze Targmnis anu 

predikatizaciis bijs vuwodebT. 

SevniSnoT, rom meore bijidan predikatizaciis bijiT Cven gadavediT 

SezRudulkonstantebian pirveli rigis TeoriaSi. Cven rom meore bijidan 

gadavsuliyaviT ukonstanto SezRudulkvantorebian klasikur pirveli rigis TeoriaSi, 

maSin bijis Sedegi iqneboda Semdegi3: 

 x1{maswavlebeli}x2{moswavles}x3{wigns}:[Cuqnis3(x1,x2,x3)=t] 

am formidan Cven SegviZlia gadavideT klasikur pirveli rigis TeoriaSi. am 

gadasvlis Sedegia Semdegi forma: 

x1x2x3:[maswavlebeli(x1)moswavles(x2)wigns(x3)Cuqnis3(x1,x2,x3)=t] 

                                                 
1
 Tumca es mxolod winaswari daskvnaa da am sakiTxs Cven Ns Casmis problemis saxiT mniSvnelovan Ria 

sakiTxad vtovebT. misi detaluri analizi mraval mniSvnelovan daskvnas gvpirdeba qarTuli 

zepirmetyvelebiTi da weriTmetyvelebiTi enobrivi sistemebisaTvis damaxasiaTebeli goniTmoqmedebiTi 

Taviseburebebis Sesaxeb. 
2
 maTematikaSi A1,...,An simravleebze gansazRvruli nebismieri n-adgiliani predikati gaigeba rogorc 

A1...An dekartuli namravlis qvesimravle. anu, simravluri TvalsazrisebiT nebismieri n-adgiliani 

predikati moicema (A1,...,An,R
n
A1...An) sistemiT. aq R

n 
 gaigeba, rogorc A1,...,An simravleebze 

gansazRvruli predikatis grafiki. cxadia, igi n-eulebis simravles warmoadgens. amasTan, nebismieri 

(a1,...,an)A1...An sistemisaTvis R
n
(a1,...,an)=t  maSin, da mxolod maSin, roca (a1,...,an)R

n
. winaaRmdeg 

SemTxvevaSi, miiCneva, rom R
n
(a1,...,an)=f.  Cveni midgomebiT, (A1,...,An, R

n
A1...An) sistemiT 

gansazRvruli n-adgiliani predikati moicema Semdegi gansazRvreba-sqemiT 

R
n
(_1, ... ,_2)=t ----- (_1Pr1(Rn)_2Pr2(Pr(_1)(R

n
))..._nPrn (Pr(_1, _2, ... _n-1)(R

n
)))=t 

aq, TiToeuli k{1,2, . . . ,n} naturaluri ricxvisTvis Prk aris k-uri adgilis anu k-uri RerZis gaswvriv 

Cveulebrivi proeqciis operatori, xolo Pr(_1, ... ,_k) aris A1...Ak  simravleze gansazRvruli e.w. k-

adgiliani proeqciis operatori, romelic (a1, ... ,ak) sistemaze operirebiT iZleva (a1, ... ,ak) k-eulze 

proeqcirebis Pr(a1, ... ,ak) operators, romelic moqmedebs ra R
n
 simravleze iZleva mis iseT qvesimravles, 

romlis nebismieri elementis pirveli k komponenti warmoqmnis (a1, ... ,ak) k-euls. - amgvari dazustebuli 

maTematikuri midgomebisaken gvibiZga qarTuli enis analizma. qarTuli ena Tvisobrivad ganarCevs 

erTmaneTisagan „metoba‟ da „metia‟ Sinaarsebs, romelTagan pirveli substanciuri Sinaarsia, meore ki 

logikuri. – aq SeniSvnis saxiT mowodebuli Tvalsazrisi fundamenturi mniSvnelobisaa rogorc kerZo 

logikur-lingvisturi, ise zogadi logikur-maTematikuri TvalsazrisebiT. 

 
3
 aq, Cven veyrdnobiT infiqsurkvantorebian gamosaxulebaTa gadaweris wesebs, romlebic zogadad 

ganixileba [41]-Si. 

 



 

es Targmani, sadac winadadebaSi Semavali saxelebi predikatulad azrdeba da 

romelic faqtiurad emTxveva amave winadadebis montegiuseul maTematikur Targmans, 

miiReba SezRudul kvantorebiani formebis klasikur SeuzRudav kvantorebian formebSi 

gadamyvani wesebis safuZvelze, romlebic zogadad ganxilulia [39-40]-Si.  

SemoTavazebuli midgomebis ufro Rrma gaanalizebis mizniT kidev erTxel 

ganvixiloT igive magaliTi;  

0. sawyisi biji:  

Semovida dasamuSaveblad „maswavlebeli moswavles wigns Cuqnis.‟  

1. CaZirvis bijis Sedegi: 

„(maswavlebeli/Ni)(moswavles/Ns)(wigni/Ns)[Cuqnis3(cNma, cNs, cNi)=t]‟ 

winaswari komentari: CaZirvis bijidan Casmis bijamde procedura iZleva 

saxelebis degramatizaciis anu am SemTxvevaSi debrunebizaciis saSualebas. anu, CaZirvis 

bijis Semdeg Casmis operatori „(maswavlebeli/Ni), romelic CvenTvis qarTuli 

azriTmetyvelebiTi enis operatoria, SevcvaloT „(maswavlebel/Ni) operatoriT, 

romelsac qarTuli azriTmetyvelebiTi enis enobrivad degramatizirebul operators 

vuwodebT. cxadia, rom amgvari enobrivi degramatizacia, rasac Cven ufro konkretulad 

debrunebizacias vuwodebT farTo semantikuri TvalsazrisebiT azriTmetyvelebiT enaSi 

aranair cvlilebebs ar badebs da, amdenad, ase gansazRvruli debrunebizaciis biji, 

romelic CaZirvis bijis Semdeg zemoaRwerili gardaqmnebis ganxorcielebas 

iTvaliswinebs, semantikuri TvalsazrisebiT invariantuli gardaqmnaa. 

2. saxelTa debrunebizaciis bijis Sedegi: 

„(maswavlebel/Ni)(moswavle/Ns)(wign/Ns)[Cuqnis3(cNi, cNs, cNs)=t]‟ 

 winaswari komentari: es biji mimarTulia im miznisken, rasac universaluri 

maTematikuri enis gavliT avtomaturi Targmnis sityva-sityviT Targmanze dayvanis 

interesebi gansazRvraven. amave interesebiT aris nakarnaxevi zmnis degramatizaciis 

moTxovnebic. aq veyrdnobiT, Cvens mier SemoTavazebul midgomebs, romlis mixedviTac 

nebismieri zmna semantikuri interesebis gaTvaliswinebiT daiyvaneba am zmnuri Sinaarsis 

momcem winare zmnur Sinaarsul erTeulze. Cveni midgomebiT, am SemTxvevaSi, „Cuqnis‟ 

zmnis winare zmnuri Sinaarsuli erTeuli aris „Cuqeba3(_1, _2, _3)‟ misi awmyo 

procesualuri SinaarsiT. mas Cven Semdegnairad gamovxatavT: „(_1,, _2 , _3 , 
_4)Cuqeba

3(_1, _2, _3)‟. aq pirveli adgili an carieli sityviT kompleqtdeba, da aseT 

SemTxvevaSi Sinaarsis procesualurobas esmeba xazi, an kompleqtdeba zmnuri 

winsarTiT, rac qarTul enaSi Sinaarsis Sedegze orientirebulobas usvams xazs. 

amasTan, Tu es pirveli adgili carieli sityviTaa dakompleqtebuli, maSin meore, 

mesame da meoTxe adgilebi kompleqtdebian naturaluri ricxvebiT indeqsirebuli T 

simboloTi. amasTan, Tu pirvel adgilze mjdari Tk  gamosaxulebis indeqsi metia an 

toli meore adgilze mjdari Tm gamosaxulebis indeqsze da naklebia mesame adgilze 

mjdari Tn gamosaxulebis indeqsze, maSin igi metyvelebis dros mimdinare procesze 

gvaniSnebs, xolo Tu Tk gamosaxulebis indeqsi naklebia Tm gamosaxulebis indeqsze, 

romelic realuri zmnebisaTvis yovelTvis naklebia Tn gamosaxulebis indeqsze, maSin 

igi metyvelebis dromde mimdinare procesze gvmaniSneblobs. amgvarad, 

„(_1,T2,T0,T4)Cuqeba
3(_1, _2, _3)‟ aris „Cuqnis‟ zmnis erT-erTi degramatizirebuli forma. 

aRniSnulis gaTvaliswinebiT, saxelTa debrunebizaciis bijis Semdeg Cven SegviZlia 

gavakeToT zmnis deuRlebizaciis biji. 

3. zmnis deuRlebizaciis bijis Sedgi: 

  „(maswavlebel/Ni)(moswavle/Ns)(wign/Ns)[(_1,T2,T0,T4)Cuqeba
3(cNi,cNs,cNs)=t]‟ 

komentari: amgvarad, am bijis Sedegi aris sawyisi winadadebis sruli 

degramatazaciiT miRebuli misi Sinaarsuli ekvivalenti, rac ukve am formis sxva enaSi 

sityva-sityviTi gadatanis SesaZleblobas iZleva. garda amisa, gamomdinare iqidan, rom 



 

igi qarTuli azriTmetyvelebiTi enis enobriv-maTematikuri formaa, Cven gveZleva 

saSualeba amgvarad Cawerili enobrivi Sinaarsebis maTematikuri damuSavebisa. es ori ki 

qarTuli enis logikuri gramatikis ZiriTad miznebSia. 

ganvixiloT qarTuli azriTmetyvelebiTi enis Semdegi Canaweri  

  „(maswavlebel/Ni)(moswavle/Ns)(wign/Ns)[(_1,T4,T0,T2)Cuqeba
3(cNi,cNs,cNs)=t]‟ 

da vnaxoT rogor axerxebs sistema mis algoriTmul aRdgenas sufTa enobriv formad: 

0. sawyisi bijiT Semodis aRsadgeni enobriv-maTematikuri forma: 

    „(maswavlebel/Ni)(moswavle/Ns)(wign/Ns)[(_1,T4,T0,T2)Cuqeba
3(cNi,cNs,cNs)=t]‟ 

1. enobriv-maTematikuri formis gramatizaciis bijis Sedegi: 

 „(maswavlebeli/Ni)(moswavles/Ns)(wigns/Ns)[Cuqnida3(cNi,cNs,cNs)=t]‟ 

 komentari: es biji bunebrivad iyofa saxelTa brunebizaciisa da zmnaTa 

uRlebizaciis bijebad1. 

2. gramatizirebuli formebis maTematikuri gafiltvris bijis Sedegi: 

 „maswavlebeli moswavles wigns Cuqnida.‟ 

 komentari: es biji iTvaliswinebs araqarTulsityviTi nawilebisa da maTi 

azrovnebiTi CarCoebis azriTmetyvelebiTi enis safexurze datovebas anu maT 

gafiltvras da frazis gametyvelebisas mis gaJRerebas2 gafiltruli 

azriTmetyvelebiTi konstruqciebis Sesabamisad, xolo werisas sityvebs Soris carieli 

adgilebis datovebasa da winadadebis bolos wertilis dasmas. amasTan, ufro rTuli 

enobrivi konstruqciebis SemTxvevaSi sasveni niSnebis Sesabamis adgilebze dasmisaTvis 

gviwevs gafiltruli azriTmetyvelebiTi konstruqciebis gaTvaliswineba. 

amgvarad, erTi mxriv, SemoTavazebuli principis safuZvelze davasabuTeT Ni da 

Ns formebis logikur brunebaSi CarTulobis safuZvlianoba da, meore mxriv, 

gamovikvlieT ra am brunviT formaSi myof samsjelo saxelebsa da msjel sityvebs 

Soris arsebuli carieli adgilis goniTmoqmedebiTi daniSnuleba, dasabuTebulad 

warmovaCineT am brunviTi formebis maTematikuri, formalur-logikuri funqciebi, ris 

safuZvelzec algoriTmulad aRiwera am formebiT agebuli qarTuli warTqmiTi martivi 

TxrobiTi winadadebis enobriv-maTematikur anu azriTmetyvelebiT enaze gadamTargmneli3 

da, piriqiT, azriTmetyvelebiTi anu enobriv-maTematikuri enidan qarTul enaze 

gadmomTargmneli3  inteleqtualuri procedurebi4. 

                                                 
1
 aRsaniSnavia, rom dRes ukve arsebobs am bijebis ara mxolod algoriTmuli, aramed eqsperimentuli 

programuli realizaciebic. 
2 rogorc Cans, am Tu im enis metyvelebiTi Taviseburebebi mWidrodaa mibmuli amave enis zogad 

logikur-sintaqsur TaviseburebebTan, rac azriTmetyvelebiT safexurze sityvaTSorisi mimarTebebis 

ZiriTadi ganmsazRvrelia. anu, Cven miviCnevT, rom sityvaTSorisi adgilebis logikur-lingvisturi, 

maTematikuri funqciebi pirdapir kavSirSia enis zogad metyvelebiT specifikebTan. 
3 bunebrivi enebisa da maTematikuri enebis semantikuri urTierTmimarTebebis sakiTxi dResac erT-erT 

umniSvnelovanes Ria problemad iTvleba. es amocana, cxadia, damokidebulia konkretuli bunebriv-

enobrivi sistemis siRrmiseul specifikebze da is, rom qarTulma problemis gadawyvetis aseTi martivi 

gza SemogvTavaza, es ra Tqma unda, qarTuli enis bunebiTaa nakarnaxevi. 

 
4
 am amocanebis specifikebSi gauTviTcnobierebeli mkiTxvelisTvisac gasagebi unda iyos ra moculobis 

sirTuleebTan gvaqvs aq saqme, da rogori organizebuli da wlebis ganmavlobaSi urTierTSejerebuli 

kvlevebia saWiro, rodesac saubaria qarTuli enis manqanebTan inteleqtualuri urTierTobis enad 

modificirebis problemaze anu kompiuteris srul da Tavisufal programul-momsaxureobiT moqcevaze 

bunebriv qarTul enobriv garemoSi. mxedvelobaSi gvaqvs is, rom zemoganxilulis msgavsi detalurad 

gawerili algoriTmuli realizaciebi unda daiZebnos mTeli enobrivi sistemis gaswvriv, rac kvlevebis 

mxolod pirveli sawyisi etapia. kvlevaTa meore etapi iTxovs amgvarad ukve moZiebul bunebriv qarTul 

enobriv formalizmSi aqsiomuri formalur-logikuri TeoriebisaTvis damaxasiaTebeli mtkicebiTi da 

sxvadasxva tipis inteleqtualuri procedurebis implantirebas (Cadgmas). da bolos, kvlevaTa mesame 

etapi iTvaliswinebs MmTeli am formalurad gawerili sistemis TandaTanobiT ufro da ufro 

srulyofili programuli gadawyvetebis daZebnas. aq isic unda gaviTvaliswinoT, rom amgvar damuSavebas 



 

qvemoT, sakiTxebis ganxilvisas, Cveni msjelobebi ase detaluri aRar iqneba. 

gasagebia, rom aq ganviTarebuli midgomebi bunebrivad zogaddeba qvemoT ganxilul sxva 

kerZo SemTxvevebSi.  

14. Nma formis logikur anu msjelobiT brunebaSi CarTulobis dasabuTeba da am 

brunviTi formis maTematikuri, formalur-logikuri funqciis Sesaxeb: 

ganvixiloT msjeli sityva „[aCuqa3(Nma, Ns, Ni)=t]‟ da winadadeba „maswavlebelma 

moswavles wigni aCuqa.‟. gasagebia, rom igi aris „aCuqa‟ msjeli sityviT agebuli 

martivi warTqmiTi TxrobiTi winadadeba da rom „maswavlebelma‟ misi aucilebeli 

samsjelo wevria. gasagebia isic, rom „aCuqa‟ msjeli sityviT agebul nebismier martiv 

warTqmiT TxrobiT winadadebaSi Nma formis saxelebiT winadadebis aucilebeli wevri 

mogvecema. amdenad, dasabuTda am formis rogorc fleqsiuroba, ise logikur brunebaSi 

CarTuloba. 

axla vnaxoT rogor iTargmneba „maswavlebelma moswavles wigni aCuqa‟ winadadeba 

maTematikur enaSi. 

0. sawyisi biji:  

Semovida dasamuSaveblad „maswavlebelma moswavles wigni aCuqa.‟  

1. CaZirvis bijis Sedegi: 

„(maswavlebelma/Nma)(moswavles/Ns)(wigni/Ni)[aCuqa3(cNma, cNs, cNi)=t]‟ 

2. Casmis bijis Sedegi: 

 [aCuqa3(c(maswavlebelma), c(moswavles), c(wigni))=t]‟ 

3. predikatizaciis bijis Sedegi: 

 a1{maswavlebelma}a2{moswavles}a3{wigni}:[aCuqa3(a1, a2, a3)=t] 

komentari: gaTviTcnobierebuli mkiTxvelisaTvis gasagebi unda iyos, rom 

Targmnis problemis Cveni gadawyvetebi montegius mTargmneli meTodebisagan imiT 

gansxvavdeba, rom Cven uxeSi da primitiuli Targmanis nacvlad, imis xarjze, rom 

enobriv sistemas maTematikuri safuZvlebidan vuyurebT, rekonstruirebas vukeTebT im 

bunebriv mTargmnels, romelic CvenSi am amocanasTan mimarTebaSi ukve arsebobs. – is, 

rom Cveni midgomebiT martivi enobrivi Sinaarsebis maTematikur enobriv Sinaarsebad 

Targmnis problema ase martivad wydeba, Cveni midgomebis marTebulobis mniSvnelovani 

dadasturebaa. 

ufro gasagebi rom iyos brunvis niSnebis da brunebis goniTmoqmedebiTi 

funqciebi, ganvixiloT garTulebuli magaliTi. kerZod, ukve nawilobriv gaSuqebuli 

midgomebiT davamuSaoT Semdegi winadadeba: 

„qarTulis maswavlebelma yvela moswavles didi wigni aCuqa‟ 

aq Cven daveyrdnobiT adre Cvens mier [46, 48, 52]-Si ganxilul midgomebs. am 

midgomebiT „qarTulis‟ aris Nis tipis zedsarTavuli warmonaqmni. es imas niSnavs, rom 

igi sintaqsurad marcxniv erTadgiliani operatoria da realizacias ukeTebs samsjelo 

                                                                                                                                                                  
iTxovs ara marto weriTmetyvelebiTi, aramed zepirmetyvelebiTi enobrivi sistema, rac bunebrivia, zogad 

TematikasTan mibmul calke amocanad ayenebs qarTuli metyvelebis gamocnobis problemasac. amgvarad, 

gasagebia, rom es Tematika ar SeiZleba iyos mxolod erTi mcirericxovani jgufisa da mxolod erTi 

miznobrivi programis problematika da isic, rom aq arsebuli sakiTxebis saxelmwifoebrivi organizeba 

erovnul interesTa SreSi mdebare aucileblobas warmoadgens. – cxadia, arc is unda daviviwyoT, Tu 

rogori xangrZlivi da Rrma CamorCenis qveS imyofeba qarTuli logikur-lingvisturi Tvalsazrisebi da 

rom am Tanamedrove miznebiT qarTuli ena faqtiurad Seuswavlelia. gasagebia da gasaTvaliswinebelia 

isic, rom aRniSnuli CamorCenis erT-erTi ZiriTadi mizezi saqarTveloSi maTematikuri logikis gvian 

formirebulobaa, ramac warsul wlebSi bunebrivad ganapiroba Tanamedrove logikur-lingvisturi 

TvalsazrisebiT qarTuli enisadmi TiTqmis sruli uyuradReboba.     



 

saxelebis Tvisobrivad ganmsazRvrel simravles1. am gagebiT Nis forma ar aris 

brunebiTi forma. anu, logikuri gramatikuli TvalsazrisebiT Nis forma polisemiuria 

da igi qarTul enaSi or gansxvavebul operatorul tips warmoadgens2. amjerad Cven 

ganvixilavT Nis(_1) tips da SevecdebiT im enobriv maTematikur mizezebSi garkvevas, 

rac am formis marcxniv erTadgilianobas ganapirobebs. 

rogorc ukve aRvniSneT, semantikurad, mxedvelobaSi gvaqvs simravluri 

semantikebi, igi TvisebiTad ganmsazRvreli simravlea. am simravlis gasaazreblad 

sakmarisia gaviazroT yvelaferi is, rac SeiZleba iyos „qarTulis‟. sityva 

„maswavlebelma‟, rogorc sagnobrivi simravle, warmoadgens „yvela maswavlebelTa 

simravles‟. amgvarad, gasagebi xdeba, rom „qarTulis (maswavlebelma)‟ fraza, rogorc 

Nis(_1) tipis marjvniv 1-adgiliani simravluri operaciis Nma tipis saxelze 

operirebiT miRebuli Nis(Nma) tipis samsjelo saxeli, realizacias ukeTebs ara 

„yvela maswavleblebis simravles‟, aramed „mxolod im maswavleblebis simravles, 

romlebic qarTulis maswavleblebi arian‟. amgvarad, is sintaqsuri operacia, romliTac 

Nis(_1) sityva-operatori „qarTulis‟ moqmedebs Nma tipis sityva-operatorze 

„maswavlebelma‟ azriTmetyvelebiT enobriv-maTematikur safexurze realizacias ukeTebs 

ubralo simravluri TanakveTis operacias. 

aqedan gamomdinare vaskvniT, rom azriTmetyvelebiT enaSi „qarTulis 

(maswavlebelma)‟ frazis CaZirvisas, romelic Nis(Nma) sintaqsuri aRnagobis Nma tipis 

gamosaxulebaa, sistema icnobs ra sityvas „qarTulis‟ Nis(_1) tipis sityvad, agdebs mas 

azriTmetyvelebiT Nis(_1) tipis CarCoSi, romelsac, Cveni TvalTaxedviT, (Nis_N) 

saxe aqvs da romelic TanakveTis 2-adgiliani operaciis bazazea agebuli. (Nis_N) 

gamosaxulebaSi marcxena adgilis qveda N indeqsi gvaniSnebs imaze, rom es adgili 

SeiZleba dakompleqtdes nebismieri N{Ni, Nis, Nisken, Nisgan, NisTvis, Nidan, NiT, 

Ns, NSi, Nze, Nad, Namde, NTan, Nma} tipis gamosaxulebiT. aRniSnuli CaZirvis 

Sedegad azriTmetyvelebiT enaSi vRebulobT „(qarTulis_N)‟ operators, romelSic 

„(maswavlebelma/Nma)‟ sityva-operatoris CasmiT igive azriTmetyvelebiT enaSi miiReba 

„(qarTulismaswavlebelma/Nma)‟ operatori, romelic Sedgenili anu rTuli Nma tipis 

Casmis enobriv-maTematikuri operatoria. analogiurad aRniSnulisa azriTmetyvelebiT 

enaSi „didi wigni‟ maTematizirdeba, rogorc „(didiwigni/Ni). 

 „yvela (moswavles)‟ gamosaxuleba, iqidan gamomdinare, rom „yvela‟ kvantoruli 

Sinaarsis sityvaa, kvantificirebul samsjelo sityvad gaigeba. sityva „yvela‟ moqmedebs 

ra (moswavles/Ns) operatorze akvantificirebs anu acvladebs samsjelo sityvas 

„moswavles‟, rac Casmis maniSnebel Ns simboloze zeda marcxena v indeqsis mierTebiT 

gamoixateba. es saboloo jamSi kvantificirebuli Casmis Semdeg operators iZleva 

„(yvela(moswavles)/vNs)‟. amgvarad, dasamuSaveblad Semosul frazaze CaZirvis bijiT 

moqmedebis Sedegad vRebulobT: 

1. CaZirvis bijis Sedegi: 

„(qarTulismaswavlebelma/Nma)(yvela(moswavles)/vNs)(didiwigni/Ni) 

                                               [aCuqa3(cNma, cNs, cNi)=t] 

                                                 
1
 Cveni simravlur-Teoriuli midgomebiT arsebiTi saxelebi realiazcias ukeTeben sagnobriv simravleebs, 

zedsarTavi saxelebi ki Tvisobriv simravleebs da montegiusgan gansxvavebiT CvenTan arcerTi maTgani ar 

aris predikati.  
2
 Semdeg punqtSi Cven ganvixilavT ra Nis formas, rogorc erT-erT brunviT formas, vnaxavT imasac, rom 

garegnulad erTi da igive morfologiuri forma sxvadasxva logikur-sintaqsur operators ukeTebs 

realizacias, ris Semdgomac vnaxavT imasac, rom es garegnulad erTi da igive morfologiuri formebi 

logikuri gramatikis TvalTxedviT ar arian erTi da igive formebi. 

 



 

 komentari: „yvela‟ aiwia zemoT, imitom rom igi damoukideblad simravles ar 

warmoadgens, igi mxolod akvantificirebs anu acvladebs „moswavles‟ sityviT 

mowodebul samsjelo Sinaarss igive „moswavles‟ sityviT mowodebul samsjelo 

simravleze. 

2. Casmis bijis Sedegi: 

[aCuqa3(c(qarTulismaswavlebelma), v(moswavles), c(didiwigni))=t] 

komentari: yuradReba mivaqcioT, rom am bijis Sedegad „aCuqa‟ predikatis meore 

adgilze ganTavsebuli gamosaxulebis tipi Seicvala da igi axla nacvlad c indeqsisa 

v simboloTia indeqsirebuli, rac imas niSnavs, rom am adgilze ganTavsebuli samsjelo 

saxeli cvladuri bunebiT warmogvidgens samsjelo simravleze „moswavles‟ sityviT 

mocemul samsjelo Sinaarss. 

3. predikatizaciis bijis Sedegi: 

     a{qarTulis}{maswavlebelma}x{moswavles}b{didi}{wigni}[aCuqa3(a,x, b)=t] 

 komentari: a da b Sesabamisad {qarTulis} da {maswavlebelma} simravleebze 

gansazRvruli konstantebia, x ki {moswavles} simravleze gansazRvruli cvladia. 

amgvarad, vnaxeT, rom igivegvari midgomebiT maTematikur enaSi meqanikurad 

iTargmneba gavrcobili da kvantificirebuli martivi winadadebebic, rac friad 

mniSvnelovani maCvenebelia am midgomebis vargisianobisa. ufro metic, Cven vnaxeT, rom 

CvenTan maTematikur enaze Targmnis problema daiyvaneba bunebrivi eniT mocemuli 

Sinaarsebis maTematikur Sinaarsebad gagebis problemaze, rac principulad cvlis 

Targmnis problemisadmi dRes arsebul damokidebulebas. 

zedsarTavi saxelebis brunebis ukeT gaazrebis mizniT ganvixiloT Semdegi 

winadadeba „kargma maswavlebelma karg moswavles kargi wigni aCuqa‟ da vnaxoT, rogor 

iTargmneba igi maTematikur enaze.  

1. CaZirvis bijis Sedegi: 

„(kargmamaswavlebelma/Nma)(kargmoswavles)/Ns)(kargiwigni/Ni) 

                                               [aCuqa3(cNma, cNs, cNi)=t] 

komentari: biji erTdroulad iTvaliswinebs enis pirdapiri formalur-logikuri 

aRweris Sedegebis Sesabamisad dasamuSaveblad Semosuli winadadebis sityvebis tipobriv 

klasificirebas da qarTul martiv winadadebaSi sityvaTSorisi carieli adgilebiT 

nagulisxmevi maTematikuri operaciebis gamocnobas. amgvarad, gamoicno ra sistemam 

sityvebi „kargma‟, „karg‟ da „kargi‟ rogorc Ama, A- da Ai logikur-sintaqsuri tipebi, 

azriTmetyvelebiT enaSi maT (Ama_Nma), (A-_N-) da (Ai_Ni-) enobriv-maTematikuri 

operatorebi Seusabama. anu, Tu Nma, Ns da Ni tipis sityvebi azriTmetyvelebiT enaSi 

iTargmnebian (_1/Nma), (_1/Ns) da (_1/Ni) enobriv-maTematikur Casmis operatorebad, Ama, 

A- da Ai tipis sityvebi azriTmetyvelebiT enaSi Targmnisas iZlevian (Ama_Nma), (A-

_N-) da (Ai_Ni-) erTadgilian enobriv-maTematikur operatorebs. 

Cven bolos vnaxavT, rom logikur-gramatikuli TvalsazrisebiT qarTul enaSi „i‟ 

niSniT daboloebuli zedsarTavi saxelebis bruneba iZleva mxolod aq aRweril sam 

tips, rac imas niSnavs, rom qarTulSi am tipis zedsarTavi saxelebi mxolod am sami 

brunviTi formiT xasiaTdeba da vnaxavT imasac, rom is zedsarTavi saxelebi romlebic 

„i‟ niSniT ar bolovdeba, rogorc zedsarTavi saxeli, saerTod ar ibrunvis. am 

arabrunebad zedsarTav saxelebs Cven A tipSi gavaerTianebT. rac imas niSnavs, rom 

azriTmetyvelebiT enaSi zedsarTavebi iZlevian (Ama_Nma), (A-_N-), (Ai_Ni-) da 

(A_N)1 enobriv-maTematikur operatorebs, romelTagan pirvelis marcxena adgilis 

                                                 
1 zogadi logikur-sintaqsuri Tvalsazrisebidan gamomdinare, SeiZleboda an am meoTxe tipze gveTqva 

uari da igi gangvexila rogorc am sami tipis sintaqsurad ganzogadebuli varianti, an sasafuZvlod 

agveRo es meoTxe tipi da wina sami gangvexila am tipis sintaqsur qvetipebad. 



 

sintaqsuri gansazRvris area { Nma} simravle, meoris – [Ns, NSi, Nze, Nad, Namde, 

NTan} simravle, mesamis – {Ni, Nis, Nisken, Nisgan, NisTvis, Nidan, NiT} simravle, 

xolo meoTxis - {Ni, Nis, Nisken, Nisgan, NisTvis, Nidan, NiT, Ns, NSi, Nze, Nad, 

Namde, NTan, Nma} simravle. 

manamde ki, gasagebi unda iyos, rom azriTmetyvelebiT enaSi (kargma_Nma) 

saoperatorod miiRo ra (maswavlebelma/Nma) operatori Sedegad mogvca 

(kargmamaswavlebelma/Nma) operatori. analogiuria azriTmetyvelebiT enaSi 

(kargmoswavles/Ns) da (kargiwigni/Ni) operatorebis generacia.  

2. Casmis bijis Sedegi: 

[aCuqa3(c(kargmamaswavlebelma), c(kargmoswavles), c(kargiwigni)=t] 

3. predikatizaciis bijis Sedegi: 

a1{kargma}{maswavlebelma}a2{karg}{moswavles} 

                            a3{kargi}{wigni}: [aCuqa3(a1, a2, a3)=t] 

 komentari: Tu SevadarebT erTmaneTs „maswavlebelma moswavles wigni aCuqa‟, 

„kargma maswavlebelma karg moswavles kargi wigni aCuqa‟ da „qarTulis maswavlebelma 

yvela moswavles didi wigni aCuqa‟ winadadebebis predikatizirebul maTematikur 

Targmanebs, vnaxavT, rom samive es winadadeba zogadi predikatuli TvalsazrisebiT 

erTi da igive mimarTebas iZleva. ubralod, pirvel SemTxvevaSi simravleebi, 

romelzedac es mimarTeba gvewodeba, anu romlebzedac isini rogorc msjelobebi 

yalibdebian ufro vrcladaa gansazRvruli, meore SemTxvevaSi igive lingvisturi 

mimarTebiT msjeloba gvewodeba ufro SezRudul simravleebze, xolo mesame 

SemTxvevaSi predikacia misi erT-erTi sapredikato simravlis gaswvriv universalurad 

kvantificirebuli saxiT gvawvdis msjelobas. amasTan, Cvens mier zemoT SemoTavazebuli 

bunebrivi simravlur-operaciuli da formalur-logikuri midgomebis mixedviT1, gasagebi 

xdeba isic, rom meore winadadebaSi samsjelo simravleTa SezRudvas zedsarTavi 

saxelebi akeTeben simravluri TanakveTis operaciiT, da isic, rom mesame winadadebaSi 

predikaciis kvantificireba gaakeTa kvantorulma sityvam „yvela‟. 

 rogorc vnaxeT, Nma brunviTi formis maTematikuri funqcia aris  (_1/Nma) Casmis 

momzadeba da misi realizacia. aqve SevniSnoT, rom, Cveni midgomebiT, brunviTi formis 

Sesabamisi enobriv-maTematikuri Casmis momzadeba da realizacia aris logikuri brunvis 

niSnis ZiriTadi arsi da maxasiaTebeli.  

  2. Nis formis logikur brunebaSi CarTulobis dasabuTeba: 

 ganvixiloT „eSinia‟ da „tolia‟ lingvisturi predikatebi anu msjeli sityvebi. 

„[eSinia(Ns;Nis)=t] da „[tolia(Ni;Nis)=t]‟ maTi aRweriTi saxeebia. Sesabamisad amisa, 

„bavSvs eSinia mglis.‟ da „ori tolia samis.‟ martivi warTqmiTi winadadebebia. orive am 

winadadebaSi winadadebis erT-erTi mTavari samsjelo wevri Nis formiT aris 

mocemuli, rac am formis logikur brunebaSi CarTulobas adasturebs. Sesabamisad 

amisa, vaskvniT, rom (_1/Nis) enobriv-maTematikuri Casmis operatori qarTuli 

azriTmetyvelebiTi enis Semadgenelia. 

                                                 
1
 es yvelaferi cxads da gasagebs xdis, Tu rogori mkacri maTematikuri sizustiT da daxvewili 

gemovnebiT arTmevs Tavs qarTuli ena predikaciebis kvantifikaciisa da maTematikuri predikatebis 

gansazRvris sakiTxebs, rac aucileblobis wesiT iTvaliswinebs aramxolod konkretuli predikatuli 

mimarTebis warmoCenas, aramed am mimarTebebis sapredikacio areebis simravlur mocemasac. amgvarad, is 

rom qarTuli ena maTematikuri TvalsazrisebiT aris SezRudulpredikatebiani da, Sesabamisad amisa, 

SezRudulkvantorebiani enobriv-maTematikuri Teoria, cxadia. es ki, Tavis mxriv, imas niSnavs, rom 

maTematikisaTvis qarTuli enis Sesaswavlad kari Riaa da rom igi am mimarTulebiT qarTuli 

maTematikuri Zalebis mobilizebas elodeba. 

 



 

ganvixiloT tolobis =(~1;~2) maTematikuri mimarTeba. igi oradgiliani 

predikatia da maTematikaSi misTvis tradiciulad infiqsuri notifikacia gamoiyeneba, 

ris gamoc mas Semdegnairadac aRniSnaven (~1=~2). qarTul enaSi es maTematikuri 

mimarTeba gagebul unda iqnes rogorc „[tolia(Ni;Nis)=t]‟ msjeli sityvis winare 

zmnuri Sinaarsuli erTeuli. Tumca, qarTulSi, TiTqmis igive idea rac maTematikaSi „=‟ 

gamosaxulebebiT aris aRniSnuli aRiniSneba sityviT „toloba‟, romelic „tolia‟ 

lingvisturi predikatis winare zmnuri Sinaarsuli erTeulia. 

rogorc aRvniSneT, „tolia‟ lingvisturi predikatis aRweriTi saxea 

[tolia(Ni,Nis)=t]. Tumca, zogjer, visargeblebT agreTve [tolia(~i;~is)=t] aRmweri 

gamosaxulebiT. aseTi aRwerebi ganpirobebulia imiT, rom qarTul enaSi lingvisturi 

mimarTeba „tolia‟ gamonaklisebis gareSe samsjelod ierTebs mxolod  Ni da Nis 

brunviT formebSi myof saxelebs. 

cxadia, rom „1=2‟, rogorc maTematikuri enis Canaweri, aris (~1=~2) predikatiT 

agebuli mcdari maTematikuri gamonaTqvami, xolo TxrobiTi winadadeba „erTi tolia 

oris.‟ aris misi pirdapiri bunebriv enobrivi Targmani. amasTan, Cveni midgomebiT, „erTi 

tolia oris.‟ aris Semoklebuli anu elifsisuri forma „erTi tolia oris=t‟ enobriv-

maTematikuri gamonaTqvamisa. rac Seexeba imave maTematikuri gamonaTqvamis „=(1,2)‟ 

prefiqsul variants, gasagebia, rom mis pirdapir enobriv Targmanad „tolia erTi oris.‟ 

TxrobiTi winadadeba unda CaiTvalos. amgvarad, Tu „=(~1;~2)’ maTematikuri predikatis 

adgilebi indeqsirebulia naturaluri ricxvebiT, „tolia‟ lingvisturi anu enobriv-

maTematikuri predikatis samsjelo adgilebi indeqsirdeba „i‟ da „is‟ morfemebiT. 

gasagebia, rom enobriv-maTematikur predikatSi „i‟ da „is‟ morfemebiT moniSnulia is 

adgilebi, romelTa Sesabamisi adgilebic maTematikur predikatSi Sesabamisad iniSneba 

naturaluri ricxvebiT 1 da 2. anu, [tolia(~i;~is)=t] oradgilian enobriv-maTematikur 

predikatSi „i‟ morfemiT moniSnulia „=(~1;~2)’ maTematikuri predikatis pirveli, xolo 

„is‟ morfemiT ki meore adgili. amgvarad, SeiZleba vivaraudoT, rom mabrunebeli 

morfemebi maTematikuri TvalsazrisebiT indeqsatorebs warmoadgenen. es  xedva gasagebs 

xdis am niSnebis arasemantikuri anu fleqsiuri enobrivi bunebis mizezebs. cxadia, rom 

winadadebebSi „erTi tolia oris.‟, „erTi naklebia orze‟ da „erTi metia orze‟ 

gansxvaveba „erTi‟, „erTze‟ da „erTis‟ sityvebis Sinaarsebs Soris gaigeba mxolod 

Sesabamis enobriv-maTematikur predikatTan maT gansxvavebulad daindeqsirebul 

mimarTebaSi. 

amgvarad, analogirebis gziT, rac, rogorc Cans, intuiciuri daskvniTi da 

dakvirvebiTi unarebis erT-erTi sasafuZvlo Semadgenelia, ufleba gveZleva imis Tqmisa, 

rom fregeseuli maTematikuri enis predikatebi =(~1;~2), <(~1;~2), >(~1;~2),  rogorc 

winare zmnuri Sinaarsuli erTeulebi, esafuZvleba qarTulSi [tolia(~i;~is)=t], 

[naklebia(~i;~ze)=t] da [metia(~i;~ze)=t] enobriv-maTematikuri predikatebis gagebas da rom 

samsjelo saxelTa mabrunebeli morfemebi arian enobrivad mocemuli maindeqsirebeli 

saSualebebi rogorc samsjelo adgilebisa, ise am adgilebis damkavebeli samsjelo 

saxelebisa, riTac es mabrunebeli morfemebi realizebas ukeTeben lingvisturi 

predikatis samsjelo adgilebze Sesabamisi samsjelo saxelebis Casmis enobriv-

maTematikur operacias. 

es viTareba kidev erTxel usvams xazs maTematikuri da bunebrivi enebis mWidro 

urTierTkavSirs. - Tu montegiusTvis aRmoCena iyo fregeseul xelovnur maTematikur 

enobriv Teoriebsa da bunebriv enobriv sistemebs Soris arsebuli msgavsebebi, Cven 

pirdapir vambobT, rom maTematikuri enac bunebrivia da rom igi rogorc ufro 

siRrmiseuli safexuris bunebrivi ena, monawileobas iRebs im qvecnobieri enobrivi 

codnis formirebaSi, romlis gareSec Cveni azrovnebiTi aqtivoba arc axsnadia da arc 

gagebadi. 



 

davubrundeT kvlav [tolia(Ni,Nis)=t] msjel sityvas da „erTi tolia oris.‟ 

winadadebas. logikuri analizi gvarwmunebs, rom am winadadebebSi samsjelo sityvebi 

„erTi‟ da „oris‟ sakuTrivi konstantebia. amgvarad, gamodis, rom martiv winadadebebSi 

samsjelo saxeli samsjelo simravleze gvewodeba an rogorc cvladi, an rogorc 

arasakuTrivi konstanta, an rogorc sakuTrivi konstanta. Sesabamisad amisa, Cveni 

midgomebiT,  [tolia(pNi,pNis)=t] aris „tolia‟ msjeli sityvis sruli aRweriTi saxe. 

aq zeda p indeqsi gvaniSnebs imas, rom am samsjelo adgilze samsjelo saxeli sakuTriv 

konstantad gaigeba (ufro detalurad ix. [50]).              

3. NisTvis formis logikur brunebaSi CarTulobis dasabuTeba: 

ganvixiloT msjeli sityva „uCuqebia3(Ns, NisTvis, Ni)=t‟ da winadadeba 

„maswavlebels moswavlisTvis wigni uCuqebia.‟. gasagebia, rom igi aris „uCuqebia‟ msjeli 

sityviT agebuli martivi warTqmiTi TxrobiTi winadadeba da rom „moswavlisTvis‟ misi 

aucilebeli samsjelo wevria. gasagebia isic, rom „uCuqebia‟ msjeli sityviT agebul 

nebismier martiv warTqmiT TxrobiT winadadebaSi NisTvis formiT winadadebis 

aucilebeli wevri mogvecema. 

amdenad, dasabuTda am formis rogorc fleqsiuroba, ise logikur brunebaSi 

CarTuloba1. rac Seexeba „isTvis‟ brunvis niSnis enobriv-maTematikur funqciebs, 

gasagebi iqneba Tu vityviT, rom igi samsjelo adgilis da samsjelo sityvis 

indeqsatoria da rom igi am ormagi indeqsuri maniSneblobiT realizebas ukeTebs Casmis 

(_1/NisTvis) operators, romelic azriTmetyvelebiT enaSi ganuyoflad ebmis am 

brunviT formaSi myof samsjelo saxels. 

4. Nisken formis logikur brunebaSi CarTulobis dasabuTeba: 

ganvixiloT martivi warTqmiTi TxrobiT winadadeba „matarebelma Cvensken 

Semouxvia‟. ar unda iyos sakamaTo, rom „Semouxvia‟ msjeli sityvis Sinaarsis gasagebad 

aucilebelia gaviazroT is moZravi sagani, romelmac Semouxvia da is, rom es Semoxveva 

metyveli pirisken iyo mimarTuli. is, rom es namdvilad asea, anu is, rom qarTul 

enobriv stereometriaSi moZraobis amsaxveli Sinaarsebi ganixileba sagnebTan da 

metyvel pirTan garkveul fardobiTobaSi, dasturdeba „Semouxvia‟ – „Seuxvia‟ 

dapirispirebiT. Cven arasdros ar vityviT arc imas, rom „matarebelma Cemsken Seuxvia‟ 

da arc imas, rom „matarebelma iqiT Semouxvia‟. amgvarad, „Semouxvia‟ mimarTuli 

moZraobis amsaxveli Sinaarsia da igi am Sinaarss iZleva metyveli piris, moZravi 

sagnisa da kidev im adgilis miniSnebiT, romelic winadadebaSi Nisken formiT moicema. 

amgvarad, aseTi Sinaarsebi erT-erT samsjelo adgilad moZraobis mimarTulebis momcem 

samsjelo adgils iTxoven. aqedan gamomdinare, gasagebi xdeba, rom Cveni midgomebiT 

„[Semouxvia(Nma; Nisken)=t]‟ aris „Semouxvia‟ zmnis aRweriTi saxe2.  

                                                 
1 a. SaniZis arc ZiriTad, arc gafarToebul brunviT sistemaSi NisTvis forma brunviT formad ar 

ganixileba. - Tu brunebis miseuli gansazRvridan gamomdinare winadadebebSi „maswavlebelma moswavles 

wigni aCuqa.‟ da „ZaRlma moswavles ukbina‟ sityva „moswavles‟ brunviT formaSia, ratom ar aris 

winadadebebSi „maswavlebels moswavlisTvis wigni uCuqebia.‟ da „ZaRls moswavlisTvis ukbenia‟ sityva 

„moswavlisTvis‟ aseve erT-erT brunviT formaSi?         
2
 es aRweriTi saxe, rogorc Cans ar aris sruli aRweriTi saxe „Semouxvia‟ enobrivi msjelobisa. analizi 

gvkarnaxobs, rom misi Sinaarsis srulad gaazrebisaTvis garda moZravi sagnisa da am sagnis adgilisa 

saWiroa gaazrebul iqnes metyveli piris anu metyvelebis adgili da is adgili, romliTac metyvelebis 

adgilTan fardobiTobaSi moZraobis mimarTulebas viZleviT. amgvarad, sruli logikuri analizi 

gvkarnaxobs, rom „Semouxvia‟ msjeli sityvis gasaazreblad saWiroa erTdroulad moZravi sxeulis, 

moZravi sxeulis adgilis, metyvelebis adgilis da moZraobis mimarTulebis maniSnebeli sagnis gaazreba. 

anu, gamodis, rom azriTmetyvelebiT anu enobriv-maTematikur safexurze igi 4-adgiliani msjelobaa da 

rom misi sufTa enobrivi forma am oTxadgiliani enobriv-maTematikuri msjelobis Semamoklebeli formaa, 

rac, mTlianobaSi, kidev erTxel adasturebs maTematikuri da bunebrivi enebis urTierTmimarTebaTa 

sakiTxSi aRniSvnaTa TeoriiT gansazRvruli SesaZleblobebis produqtulobas. – es sakiTxi, cxadia, 

Semdgom siRrmiseul kvlevebs iTxovs. 



 

amgvarad, winadadebebSi „matarebelma zRvisken Semouxvia‟, „matarebelma zRvisken 

Seuxvia‟, „matarebelma zRvisken gadauxvia‟, „matarebelma zRvisken gadmouxvia‟ sityviT 

„zRvisken‟ winadadebis aucilebeli wevri mogvecema. – amiT Nisken formis logikur anu 

msjelobiT brunebaSi CarTulobis sakiTxi dadasturda. rac imasac niSnavs, rom igi 

realizebas ukeTebs (_1/Nisken) Casmis operators, romelic azriTmetyvelebiT enaSi 

ganuyoflad ebmis am brunviT formaSi myof samsjelo saxels. 

rogorc ukve aRiniSna, „[Semouxvia(Nma; Nisken)=t]‟ ar aris „Semouxvia‟ msjelobis 

sruli aRweriTi saxe. vfiqrobT, rom „[Semouxvia(Nma; Nidan; Nisken; metyvelebis 

adgili)=t]‟ am msjelobis gasrulebuli aRweriTi saxea. gasagebia, rom „metyvelebis 

adgiliT‟ moniSnuli samsjelo adgilis gansazRvris are erTelementiani simravlea, da 

rom Nidan da Nisken brunviTi formebiT moniSnuli adgilebis gansazRvris areebi 

enobriv stereometriaSi damokidebulia imave enobriv stereometriaSi metyveli piris 

adgilze. gasagebia isic, rom Nma adgilis simravluri gansazRvris are ar aris 

damokidebuli sxva adgilebis gansazRvris areebze da isic, rom aseTi enobrivi 

Sinaarsebis Seswavlisas mkvlevars zogadi fizikis kursidan is codnac dasWirdeba, 

romelic moZraobaTa sakiTxebs exeba. 

amgvarad, azriTmetyvelebiT enaSi sityva „zRvisken‟ iZireba ra zemomoniSnul 

operatorSi (zRvisken/Nisken) saxiT yalibdeba, romelic degramatizaciis Sedegad 

(zRva/Nisken) formas iZleva. qvemoT, gamomdinare iqidan, rom brunvis niSnebis da 

brunviTi formebis goniTmoqmedebiTi funqciebi erTgvaria, maTze mxolod 

gansakuTrebul SemTxvevebSi gavmaxvildebiT da yuradRebas ufro sakiTxebis simravlur-

Teoriul da logikur-lingvistur Semadgenlebze gadavitanT. 

5. Nisgan formis logikur brunebaSi CarTulobis dasabuTeba: 

ganvixiloT martivi warTqmiTi TxrobiTi winadadeba „is kaci im kacisgan 

erTgulebas iTxovda‟. am winadadebaSi „kacisgan‟ winadadebis aucilebeli wevria radgan 

„iTxovda‟ Sinaarsi SemWidroebulad iTvaliswinebs mas, vinc iTxovda, im mas, visganac 

iTxovda da imas, rasac iTxovda. amgvarad, iseTi martivi warTqmiTi TxrobiTi 

winadadebis daZebniT, romlis erT-erTi aucilebeli wevric Nisgan formiT moicema, 

dadasturda Nisgan formis logikur brunebaSi CarTuloba da, Sesabamisad, dadasturda 

isic, rom (_1/Nisgan) operatori azriTmetyvelebiTi enis erT-erTi goniTmoqmedebiTi 

operatoria. gasagebia, rom igi ierTebs Nisgan brunviT formaSi myof saxels da mas 

Casasmelad mimarTavs nebismieri iseTi samsjelo sityvisken, romlis erT-erTi 

samsjelo adgili Nisgan tipisaa. 

amgvarad, Cven ukve davasabuTeT, rom „iTxovda‟ enobriv-maTematikuri predikatis 

aRweriTi saxea [iTxovda(Ni; Nisgan; Ns)=t]. da rom igi 3-adgiliani msjeli sityvaa. 

amasTan, gasagebia, rom pirveli da meore adgilebis simravluri gansazRvris areebi 

Sinaarsulad anu sagnobrivad erTtipobrivi simravleebia, maSin rodesac mesame 

samsjelo adgilis Sinaarsuli gansazRvris are sruliad gansxvavebuli saxis 

simravlea. gasagebia isic, rom Txovnis Sinaarsi SeiZleba aramarto sagans 

ukavSirdebodes. ufro metic, analizi sWirdeba imas, Tu ramdenad gamarTlebulia 

Txovnis Sinaarsis uSualod saganTan dakavSireba. am sakiTxs ufro detalurad qvemoT 

ganvixilavT. manamde SevniSnoT, rom CvenTvis „igi misgan iTxovda, rom mas misTvis uari 

ar eTqva‟ martivi anu ganuyofeli winadadebaa, rasac imiT vasabuTebT, rom igi erTi 

msjeli sityviT agebuli enobrivi Sinaarsia da, aqedan gamomdinare, misi ganuyoflobis 

mizezi „iTxovda‟ Sinaarsis mTlianobaa. amgvarad, CvenTvis „rom‟ sityva, rogorc 

enobriv-maTematikuri operatori, erTi mxriv, gvawvdis winadadebriv samsjelo Sinaarss, 



 

meore mxriv ki, rogorc rTuli Casmis operatori, uzrunvelyofs am winadadebrivi1 

samsjelo Sinaarsis Casmas msjeli sityvis Sesabamisi tipis samsjelo adgilze. 

6. Nidan formis logikur brunebaSi CarTulobis dasabuTeba: 

 ganvixiloT martivi warTqmiTi TxrobiTi winadadeba „cidan varskvlavi 

Camovarda.‟. am winadadebaSi „cidan‟ winadadebis aucilebeli wevria, radgan „Camovarda‟ 

msjeli sityva gulisxmobs da, Sesabamisad amisa,  samsjelo mimarTebaSic ayenebs im 

adgils, saidanac es varskvlavi Camovarda. amgvarad, ganxilul winadadebaSi „cidan‟ 

aris ara adgilis garemoeba, aramed aris winadadebis erT-erTi aucilebeli samsjelo 

wevri. marTlac, am winadadebaSi „cidan‟ rom adgilis garemoeba yofiliyo, maSin is 

umisod enobrivad mocemul suraTs ki ar daasrulebda, aramed ukve mis gareSe 

dasrulebuls sadme dadebda. ase magaliTad, winadadebaSi „guSin ezoSi budidan bartyi 

gadmovarda‟ sityva „guSin‟ aris drois garemoeba, sityva „ezoSi‟ ki - adgilis 

garemoeba. isini umisod ukve dasrulebuli enobrivi msjelobiT mocemul enobriv 

suraTs drosa da sivrceSi adgils uCenen da, amdenad, „gadmovarda‟ lingvistur 

predikatTan ar imyofebian aucilebel samsjelo mimarTebaSi. rac Seexeba imas, rom 

sityva „budidan‟ aris „gadmovarda‟ msjeli sityvis samsjelo sityva ganpirobebulia 

„gadmovarda‟ msjeli sityvis Sinaarsuli, logikuri da morfologiuri konstruqciiT. 

marTlac, „gadmovarda‟ msjeli sityvisgan gansxvavebiT „davarda‟ msjel sityvas Nidan 

formis samsjelo adgili ar miemarTeba. amgvarad, Cveni midgomebiT, martivi warTqmiTi 

winadadebis sintaqsur aRnagobaze, sazogadod, arsebiT gavlenas axdens zmnuri sityvis 

morfologiuri aRnagoba da maT Soris e.w. zmnuri prefiqsebic. 

amdenad, dasabuTda Nidan formis rogorc fleqsiuroba, ise logikur brunebaSi 

CarTuloba. rac Seexeba „idan‟ brunvis niSnis formalur-logikur funqcias, gasagebia, 

rom igi realizebas ukeTebs formaluri Casmis (_1/Nidan) operators, romelic 

azriTmetyvelebiT enaSi ganuyoflad ebmis am brunviT formaSi myof samsjelo saxels. 

7. NiT formis logikur brunebaSi CarTulobis dasabuTeba: 

ganvixiloT martivi warTqmiTi TxrobiTi winadadebebi. „me mxiblavs es saxli‟ da 

„me movixible am saxliT‟. mkiTxvelisaTvis gasagebi unda iyos, rom Tu „mxiblavs‟ aris 

2-adgiliani da Tu misi rogorc lingvisturi predikatis mokle aRweriTi saxea 

„mxiblavs(me;Ni)‟ maSin „movixible‟ aseve aris 2-adgiliani lingvisturi predikati, 

romlis mokle aRweriTi saxe aris „movixible(me;NiT)‟. amiT is, rom „me movixible am 

saxliT‟ winadadebaSi sityva „saxliT‟ winadadebis aucilebeli wevri gvewodeba da is, 

rom NiT forma CarTul unda iqnes logikur anu msjelobiT brunebaSi, dasabuTebulia. 

rac Seexeba „iT‟ brunvis niSnis azriTmetyvelebiT daniSnulebas, gasagebia, rom igi 

realizebas ukeTebs formaluri Casmis (_1/NiT) operators, romelic azriTmetyvelebiT 

safexurze ganuyoflad ebmeba am brunviT formaSi myof samsjelo saxels. 

 9 da 10. NSi da Nze formebis logikur brunebaSi CarTulobis dasabuTeba: 

 „vzivar‟ msjeli sityva Cveni midgomebiT 2-adgiliani sagnobrivpiriani enobriv-

maTematikuri predikatia. misi aRweriTi saxea „vzivar(me;NSi/Nze)‟, rac imas niSnavs, 

rom meore arauRlebadi samsjelo adgili ortipobrivia. Cven amgvar aRweraze 

gagviyvana „jdoma‟ sagnobrivpiriani winare zmnuri Sinaarsuli erTeulis logikur-

sintaqsurma gaazrebam. – kerZod ki iman, rom „jdoma‟ gaigeba mxolod im sagnobrivi 

pirisa da im sagnis erTdrouli  gaazrebiT, romelzec an romelSic es piri „zis‟. 

amgvarad, CvenTvis, winadadebebi „kaci zis skamze‟ da „kaci zis savarZelSi‟ arian 

qarTuli enis martivi warTqmiTi gauvrcobeli winadadebebi. anu, CvenTvis am 

winadadebebSi „skamze‟ da „savarZelSi‟ adgilis garemoebebs ar warmoadgenen. 

                                                 
1 gasagebia, rom winadadebrivi samsjelo Sinaarsi ar aris winadadeba. am sakiTxebs ufro detalurad 

qvemoT SevexebiT.   



 

am analizisa da SemoTavazebuli principis gaTvaliswinebiT dasabuTda NSi da 

Nze formebis logikur anu msjelobiT brunviT sistemaSi CarTuloba da 

azriTmetyvelebiT enaSi (_1/Nze) da (_1/NSi) Casmis enobriv-maTematikuri operatorebis 

arseboba. miuxedavad amisa, qvemoT ganvixilavT kidev ramdenime magaliTs am formebis 

logikur-sintaqsuri funqciebis warmosaCenad.  

 ganvixiloT martivi warTqmiTi TxrobiTi winadadeba „kaci ucvlis kacs msxals 

vaSlSi‟ da davsvaT kiTxva „ucvlis‟ msjeli sityvis adgilianobis Sesaxeb. gasagebia, 

rom nebismieri „gacvla‟, romelic Cveni midgomebiT aris oruRlebadadgiliani 

momqmedpiriani winare zmnuri Sinaarsuli erTeuli, azrdeba „gacvla‟ viTarebaSi 

monawile ori pirisa da ori sagnis erTdrouli gaazrebiT. amgvarad, „gacvla‟ aris 4-

adgiliani funqcionaluri operatori. axla davubrundeT am 4-adgiliani 

funqcionaluri operatoris logikizaciiT nawarmoeb „[ucvlis=t]‟ msjel sityvas da 

masTan erTad ganvixiloT igive „gacvla‟ 4-adgiliani funqcionaluri operatorisgan 

nawarmoebi „[gaucvala=t]‟ da „[gaucvlia=t]‟ enobriv-maTematikuri predikatebi. maTi 

sruli aRweriTi saxeebia [ucvlis(Ni;Ns;Ns;NSi)=t], [gaucvala(Nma;Ns;Ni;NSi)=t], 

[gaucvlia(Ns; NisTvis; Ni; NSi)=t]. amgvarad, CvenTvis, winadadebebi „kaci ucvlis kacs 

msxals vaSlSi‟, „kacma gaucvala kacs msxali vaSlSi‟ da „kacs gaucvlia kacisTvis 

msxali vaSlSi‟ martivi gauvrcobeli winadadebebia, rac, Tavis mxriv, imas niSnavs, rom 

sityviT „vaSlSi‟ am winadadebebSi aucilebeli samsjelo wevri mogvecema. es NSi 

formis logikur anu msjelobiT brunebaSi CarTulobis sakiTxs kidev erTxel 

asabuTebs. 

 ganvixiloT winadadebebi „biWma wigni magidaze dado‟ da „qaTamma kvercxi dado‟. 

CvenTvis orive es winadadeba martivi gauvrcobeli winadadebaa. amasTan, pirvel 

winadadebaSi samsjelo sityva „dado‟ 3-adgiliani, xolo meoreSi ki igive „dado‟ 2-

adgiliani samsjelo sityvaa1. 

am midgomebiT qarTul enaSi sityva „dado‟ logikur-sintaqsuri TvalsazrisebiT 

araerTmniSvnelovania. aq igi or gansxvavebul msjel sityvas ukeTebs enobriv 

realizacias. amasTan, Cveni midgomebiT, maTgan erTi aRiwereba rogorc „dado (Nma; Ni; 

Nze), xolo meore rogorc „dado(Nma; Ni), rac sufTa enobriv doneze arsebul 

araerTazrovnebis problemas arsebiTad xsnis. 

am sakiTxze yuradRebas arc gavamaxvilebdiT, es rom erTjeradi SemTxveva iyos, 

magram, rogorc Cans, sakmaod xSirad xdeba is, rom erTi zmniT mravali Sinaarsulad 

gansxvavebuli msjeli sityva realizdeba. es polisemiurobasTan dakavSirebuli 

sirTuleebis gamo erT-erT ZiriTad xelis SemSlel garemoebad iTvleba enobrivi 

sistemebis dafuZnebis mizniT mimdinare kvlevebSi. amgvarad, Cven vnaxeT, rom 

ganviTarebuli midgomebi martivad xsnian am saxis polisemiurobasTan dakavSirebul 

sirTuleebs, rac kidev erTi mniSvnelovani argumentia aq warmodgenili formaluri 

midgomebis vargisianobisa. 

11. Nad formis logikur brunebaSi CarTulobis dasabuTeba: 

 ganvixiloT winadadeba „kacma wyali Rvinod gadaaqcia.‟. am winadadebaSi an unda 

mivxvdeT imas, rom „gadaqcia‟ aris 3-adgiliani enobriv-maTematikuri predikati, romlis 

                                                 
1 is, rom es marTlac asea, dasturdeba Semdegi winadadebiT: „magidaze qaTamma kvercxi dado‟. aq Tu 

„dado‟ zmniT mocemul Semasmenels gavigebT, rogorc „dado (Nma; Ni; Nze)‟ msjel sityvas, maSin „magidaze‟ 

winadadebis aucilebeli samsjelo wevri gamodis, xolo Tu „dado‟ Semasmenels gavigebT, rogorc „dado 

(Nma; Ni;)‟ msjel sityvas, maSin „magidaze‟ aRar gamodis winadadebis aucilebeli wevri da am SemTxvevaSi 

igi adgilis garemoebis funqciebs asrulebs. amgvarad, Cveni midgomebiT agebuli winadadebaTa sintaqsuri 

struqturebi bevrad ufro srulad reagireben maT bunebriv Sinaarsul Taviseburebebze, vidre imave 

winadadebebisaTvis dRes arsebuli sintaqsuri midgomebiT agebuli struqturebi, rac Cveni midgomebis 

produqtulobis kidev erTi mniSvnelovani dasturia. 



 

sruli logikur-sintaqsuri aRweriTi saxea „gadaaqcia(Nma; Ni; Nad)‟, anda imas, rac 

kacma gaakeTa ver gavigebT1. amgvarad, Cveni midgomebiT es winadadeba aris martivi 

warTqmiTi TxrobiTi winadadeba da, Sesabamisad amisa, am winadadebaSi „Rvinod‟ aris ara 

raimegvari garemoeba, aramed igi, iseve rogorc am winadadebis yvela danarCeni saxeli, 

aris winadadebis aucilebeli samsjelo wevri, rac Nad formis logikur anu 

msjelobiT brunebaSi CarTulobis sakiTxs dadebiTad wyvets. garda amisa, dasabuTda 

isic, rom Nad forma azriTmetyvelebiT enaSi realizebas ukeTebs formaluri Casmis 

(_1/Nad) operators, romelic ganuyoflad ebmis am brunviT formaSi myof samsjelo 

saxels.  

12. Namde formis logikur brunebaSi CarTulobis dasabuTeba:  

ganvixiloT winadadebebi: „vabam Toks am xidan im xemde‟, „gavabi Toki am xidan im 

xemde‟ da „am kacs gaubia Toki am xidan im xemde‟. 

klasikuri midgomebiT es winadadebebi martivi gavrcobili winadadebebia. isini 

Sesabamisad agebulni arian orpiriani zmnebiT vabam(me, mas), gavabi(me, is) da gaubia(mas, 

is). aqedan gamomdinare, „am xidan‟ da „im xemde‟ am winadadebebis aramTavari wevrebia. 

Cven vTvliT, rom am winadadebebis aseTi sintaqsuri analizi miuRebelia rogorc 

Sinaarsuli, ise logikuri TvalsazrisebiTac. anu im TvalsazrisebiT, romlebic, Cveni 

midgomebiT, nebismieri enobrivi sistemisTvis dominanturi kategoriebia. 

Cveni xedvebiT, martivi winadadebis damxmare wevrebma arsebiTad ar unda 

Secvalos winadadebis ZiriTadi wevriT anu winadadebis amgebi msjeli sityviT maT 

gareSe ukve mocemuli suraTi. anu, mkiTxvels amiT Cven kidev erT meTods vTavazobT 

imis gasarkvevad winadadebis esa Tu is wevri winadadebis aucilebeli wevria, Tu ara. - 

amgvarad, Tu winadadebis romelime wevris gamoklebiT winadadebis amgebi lingvisturi 

predikatiT mocemuli msjeli Sinaarsi arsebiTad icvleba, maSin unda vivaraudoT, rom 

es wevri winadadebis aucilebeli wevri yofila. 

axla davubrundeT winadadebas „vabam Toks am xidan im xemde‟ da ganvixiloT amave 

winadadebis amgebi vabam(me,mas) orpiriani zmnisagan agebuli  winadadeba „vabam ZaRls.‟. 

gasagebia, rom am winadadebis „vabam‟, rogorc viTareba, arsebiTad gansxvavdeba „vabam 

Toks am xidan im xemde‟ winadadebaSi igive „vabam‟ sityviT mocemuli viTarebisagan. amis 

gamoa, rom erTi „vabam‟ seriebis gaswvriv gvaZlevs „davabi – damibia (=damibams)‟ 

formebs, xolo meore „vabam‟ igive seriebis gaswvriv iZleva zmnuri formebis „gavabi – 

gamibia (=gamibams)‟ dawyvilebas. 

amgvarad, miuxedavad imisa, rom winadadebebi „vabam Toks am xidan im xemde‟ da 

„vabam ZaRls‟ erTi da igive „vabam‟ zmniT aris agebuli, isini  sruliad gansxvavebul 

„vabam‟ msjel sityvebs gvaazrebineben. 

aqedan gamomdinare, cxadia, rom Tu am winadadebebis analizisas es ar iqna 

gaTvaliswinebuli da Tu am analizs, rogorc es dRes aris, mxolod pirTa sintaqsur 

mimarTebaze avawyobT, miviRebT gasaanalizebeli Sinaarsebis  araadekvaturad amsaxvel 

gramatikul formebsa da struqturebs, romelTac, Cveni siRrmiseuli miznebis 

                                                 
1
 winadadebaSi „kacma gadaaqcia wyali‟, romelic ar aris gamoricxuli, rom mxolod kuTxuri formaa (es 

CvenTvis araarsebiTia!), sityva „gadaaqcia‟ aris 2-adgiliani lingvisturi predikati da igi aRiwereba 

rogorc „gadaaqcia(Nma; Ni). amgvarad, qarTul enaSi gvaqvs erTi zmnuri sityva „gadaaqcia‟, romliTac 

qarTul enobriv-azrovnebiT sistemaSi realizdeba ori gansxvavebuli msjeli sityva „gadaaqcia(Nma; Ni)‟ 

da „gadaaqcia(Nma; Ni; Nad)‟. is, visac gaazrebuli aqvs mxolod „gadaaqcia(Nma; Ni)‟ da ar aqvs 

warmodgena „gadaaqcia(Nma; Ni; Nad)‟ enobriv-maTematikur predikatze, cxadia, verafriT ver gaiazrebs 

„kacma wyali Rvinod gadaaqcia‟ winadadebis Sinaarss.    
 



 

gaTvaliswinebiT, bunebrivia, ar SeiZleba hqondeT1 arsebiTi da sasafuZvlo 

datvirTvebi. 

amgvarad, Cvens mier SemoTavazebuli logikur-gramatikuli midgomebiT 

winadadebaSi „vabam Toks am xidan im xemde‟ sityva „vabam‟  rogorc msjeli sityva unda 

aRiweros rogorc [vabam(me;Ns;Nidan;Namde)=t], rac imas niSnavs, rom es enobriv-

maTematikuri predikati msjelobs oTx substanciaze da rom igi Sinaarsuladac da 

logikuradac arsebiTad gansxvavdeba [vabam(me;Ns;NiT)=t] zmnuri msjeli sityvisgan, 

romliTac agebulia arasruli winadadeba „vabam ZaRls‟. axla gasagebi unda iyos, rom 

[gavabi(me;Ni;Nidan;Namde)=t] da [gamibia(me;Ni;Nidan;Namde)=t] 4-adgliani enobriv-

maTematikuri predikatebiT agebuli  winadadebebi „gavabi Toki am xidan im xemde‟ da „am 

kacs gaubia Toki am xidan im xemde‟ CvenTvis warTqmiTi martivi gauvrcobeli TxrobiTi 

winadadebebia da rom am winadadebebSi Namde formaSi myofi saxeliT winadadebis 

aucilebeli wevri mogvewodeba. es ki Cvens mier SemoTavazebuli principis 

gaTvaliswinebiT asabuTebs imas, rom Namde CarTul unda iqnes logikuri brunebis 

sistemaSi. amasTan, sabuTdeba isic, rom es brunva qarTul azriTmetyvelebiT enaSi 

realizebas ukeTebs Casmis (_1/Namde) operators. 

SevniSnoT, rom simravlur-semantikuri TvalsazrisebiT seriidan seriaSi erTi da 

igive msjeli sityvis gadataniT, rogorc wesi, ar icvleba msjeli sityvis samsjelo 

adgilebis gansazRvris areTa Sinaarsuli simravluri tipi. anu, [gavabam(me; Ns; Nidan; 

Namde)=t], [gavabi(me; Ni; Nidan; Namde)=t] da [gamibia(me; Ni; Nidan; Namde)=t] msjel 

sityvebs, miuxedavad imisa, rom isini seriebis gaswvriv arsebuli sintaqsuri 

TaviseburebebiT gansxvavdebian, samsjelo adgilTa zogadi Sinaarsuli tipi ar 

SeucvliaT. – es, rogorc Cans, arsebiTi Tvisebaa qarTuli enis logikuri wesrigisa. 

kiTxvaze „vin gaaba Toki am xidan im xemde?‟ ena pasuxobs an „am xidan im xemde Toki mas 

gaubia‟, an da kidev „am xidan im xemde Toki man gaaba‟ winadadebebiT, rac logikuri 

TvalsazrisebiT qarTuli zmnuri sistemis gadalagebisken sasafuZvlo xedvebs gvawvdis. 

mniSvnelovania agreTve, „am xidan im xemde Toki mas ar gaubia‟ da „am xidan im xemde 

Toki man ar gaaba‟ winadadebaTa analizi qarTuli enis logikuri TaviseburebaTa ufro 

sruli gacnobierebisaTvis, rac Cveni Semdgomi kvlevebis erT-erTi mTavari orientiria. 

axla ganvixiloT kiTxviTi winadadeba - „vin gaaba Toki am xidan im xemde?‟ da 

gavakeToT misi maTematikuri Targmani, rac CvenTvis am winadadebis maTematikuri anu 

azriTmetyvelebiTi safexuris gagebis moZiebas niSnavs. 

0. sawyisi biji: 

 Semovida dasamuSaveblad: vin gaaba Toki xidan xemde? 

1. CaZirvis bijis Sedegi: 

(τ? aN/Nma)[gaaba(cNma;cNi;cNidan;cNamde)=t](Toki/Ni)(xidan/Nidan)(xemde/Namde)   

komentari: aq (τ? aN/Nma) aris „vin‟ sityvis maTematikuri Sesatyvisi, xolo τ?a 

aris inteleqtualuri operatori, romelic hilbertiseuli τa operatoris bunebriv 

gafarToebas warmoadgens da romelic, rogorc Cans, aris „vin?‟ bunebriv-enobrivi 

operatoris universaluri maTematikuri Sesatyvisi. 

                                                 
1 winadadebaTa aseTi araswori sintaqsur-semantikuri analizi araTu arafers mogvcems manqanebTan 

bunebriv-enobrivi inteleqtualuri urTierTobis logikur-lingvisturi amocanis gadawyvetaSi, aramed, 

piriqiT, xelsac ki SegviSlis am maRali sirTulis maTematikuri amocanis amomxsneli gzebis ZiebaSi. igi 

aseve xelSemSleli iqneba iseTi, aseve metad mniSvnelovani sakiTxebis gadawyvetaSi, rogorebicaa 

qarTuli enis sruli manqanuri anu kompiuteruli marTlmwerisa da qarTulisaTvis avtomaturi 

mTargmneli programuli sistemebis agebis amocanebi. garda amisa, gansakuTrebiT xazgasasmelia, rom 

zogadi Sinaarsuli da logikuri TvalsazrisebiT winadadebaTa aseT araswor gramatikul analizirebas 

ar SeiZleba ar axldes uaryofiTi Sedegebi moswavleebSi logikurad gamarTuli enobriv-azrovnebiTi 

Cvevebis Camoyalibeba-ganviTarebis umniSvnelovanesi miznebidan gamomdinarec.  



 

2. Casmis bijis Sedegi:    

  [gaaba(τ? ac
Nma; c(Toki); c(xidan); c(xemde)=t] 

3.predikatizaciis bijis Sedegi: 

 τ? ac
Nma a1{Toki} a3{xidan} a4{xemde}: [gaaba(a

c; a1; a2; a3)=t]  

 komentari: Cven miviReT lingvo-logikuri gantoleba. kerZod viciT, rom a1 Toki 

a2 xidan a3 xemde gaaba {Nma} simravlis viRac ac wevrma. aRsaniSnavia, rom gansaxilvel 

winadadebaSi {Nma} simravle ar konkretdeba, rac Zebnis sivrces ganavrcobs am adgilis 

mTlian gansazRvris areze. es imas niSnavs, rom „vin (romelma) studentma gaaba Toki am 

xidan im xemde?‟ winadadebis SemTxvevaSi Cven am bijis SedegSi gveqneboda 

τ? ac
{studentma} a1{Toki} a1{xidan} a1{xemde}: [gaaba(a

?c; a1; a2; a3)=t] 

lingvo-logikuri gantoleba, romelic wina gantolebisagan gansxvavdeba imiT, rom aq 

saZebni sivrce dakonkretebulia SemzRudavi pirobiT. anu, am magaliTSi, im vins, 

romelmac „Toki gaaba am xidan im xemde‟, veZebT studentTa simravleSi. amgvarad 

arsebuli midgomebi iZleva ara marto TxrobiTi, aramed kiTxviTi winadadebebis 

Targmansac, romelic TargmanSi dasamuSavebeli inteleqtualuri proceduris saxiT 

erTucnobian lingvo-logikur gantolebas gvawvdis. 

 amgvarad, SemoTavazebuli midgomebiT gavdivarT e.w. lingvo-logikur 

gantolebaTa Teoriis ganviTarebisaTvis aucilebel safuZvlebze, rac, cxadia, qarTul 

enaSi bunebrivi mtkicebebis TeoriasTan erTad sxvadasxva Zalis aqsiomuri enobriv-

maTematikuri Teoriebis amgeb erT-erT ZiriTad instrumentad unda iqces. am 

magaliTidan Cans isic, Tu ra mniSvnelovan datvirTvebs iRebs aRniSnul sakiTxebSi 

hilbertis τ operatori, romlis kidev erT lingvistur gamoyenebaze Cven ukve gvqonda 

saubari [51]-Si. 

13. NTan formis logikur brunebaSi CarTulobis dasabuTeba:  

ganvixiloT winadadeba „biWi mivida gogosTan‟ da „biWi mivida zRvasTan‟. 

klasikuri midgomebiT es winadadebebi martivi gavrcobili winadadebebia. maTi 

Sesabamisi martivi gauvrcobeli winadadebaa „biWi mivida.‟. Cveni midgomebiT es zogadi 

Sinaarsuli da logikuri TvalsazrisebiT gaumarTlebeli xedvaa. CvenTvis, gamomdinare 

iqidan, rom „mivida‟ Sinaarsulad da SemWidroebulad Tavis TavSive ganuyoflad 

matarebelia im samsjelo Sinaarsisa, romelic gvkarnaxobs imas, Tu visTan an rasTan 

mivida biWi, „biWi mivida‟ ar aris dasrulebuli Sinaarsi. sxva sityvebiT rom vTqvaT, 

„biWi mivida‟ aris dausrulebeli Sinaarsi, radgan kiTxvas, „ratom mivida biWi?‟ verc 

gavigebT da verc verafriT ver vupasuxebT, Tu imasac ar gaviTvaliswinebT Tu visTan, 

an rasTan mivida igi. kidev sxva sityvebiT, igive ase sabuTdeba: kiTxva „ratom mivida 

biWi?‟ mxolod im SemTxvevaSia gasagebi, Tu is visTanac an rasTanac mivida 

nagulisxmevobiT kiTxvasTan erTad gvewodeba. anu, „biWi mivida‟, rom dasrulebuli 

Sinaarsi iyos es nagulisxmevoba saWiro ar iqneboda am kiTxvis gasagebad da, 

Sesabamisad, am kiTxvaze pasuxis gasacemad1. rac Seexeba „sad mivida biWi?‟ SekiTxvas, 

esec gaugebari iqneboda, rom ara nagulisxmevobiT anu SemWidroebulad is, rom „igi 

sadRac mivida‟ ar iyos gatarebuli „mivida‟ msjel sityvaSi. anu, ase rom ar iyos, 

                                                 
1 rogorc Cans, kiTxva - ratom? fundamenturia zogad kognituri TvalsazrisebiTac. visargebloT 

maTematikuri analogiiT: davuSvaT vinme ambobs, rom „oris kvadrati metia oTxze‟. aseT SemTxvevaSi 

kiTxva „ratom?‟ ar aris uadgilo. magram Tu vinme ityvis, rom „oris kvadrati metia‟ da am naTqvams Tu 

vinme kiTxvad dauyenebs „ratom?‟, igi an uadgilo kiTxvas svams, an mas azriTmetyvelebiT safexurze 

dasrulebuli aqvs oradgiliani „metia‟ predikatiT zemoT dausruleblad mocemuli Sinaarsi, romelic 

mis am dausruleblobaSi erTadgilian predikats iZleva, rac am SemTxvevaSi kiTxvis uadgilobis 

amxsneli mizezia. – Seumdgar viTarebaze ratom kiTxva ar ismis! – SemecnebiTi TvalsazrisebiT „ratom?‟ 

kiTxvis am fundamenturobidan gamomdinare mniSvnelovania „midis‟ da „mivida‟ msjeli sityvebis 

predikatuli logikur-lingvisturi analizi. am kiTxvas jerjerobiT Riad vtovebT.  



 

kiTxva „sad mivida biWi?‟ „biWi mivida‟ winadadebasTan iseTive uadgilo1 kiTxva iqneboda, 

rogori uadgiloc igi aris „biWi wavida‟ an „biWi dadis‟ winadadebebTan.  

amgvarad, Cven dasabuTebulad vTvliT, rom „biWi mivida zRvasTan‟ winadadebaSi 

„zRvasTan‟ winadadebis aucilebeli samsjelo wevria da, Sesabamisad,  CvenTvis „mivida‟ 

predikatis aRweriTi saxea „[mivida(Ni;NTan)=t]‟. aqedan gamomdinare, zemoganxilul 

winadadebebSi sityvebiT „gogosTan‟ da „zRvasTan‟ winadadebis mTavari wevrebi gvewodeba. 

es ki, imis gaTvaliswinebiT, rom es saxelebi NTan formis saxelebia, asabuTebs NTan 

formis rogorc fleqsiurobas, ise misi logikuri brunebis sistemaSi CarTulobas, 

rac imas niSnavs, rom azriTmetyvelebiT safexurze igi realizebas ukeTebs Casmis     

(_1/NTan) operators, romelic martiv winadadebaSi ganuyoflad axlavs am brunviTi 

formiT mocemul samsjelo saxels. 

amiT, SemoTavazebuli martivi principis safuZvelze, ukve dasabuTda 

zemoganxiluli 14 gramatikuli formis logikur anu msjelobiT brunebiT sistemaSi  

CarTulobis aucilebloba. Cven ar gamovricxavT, rom es sia Seivsos axali, jer ar 

ganxiluli gramatikuli formebiT. arc imas gamovricxavT, rom am formebidan 

romelimeze, rogorc brunviT formaze, ufro siRrmiseuli analizis safuZvelze uari 

iTqvas. magram, is principi, romlis mixedviTac raime forma unda CairTos, an ar unda 

CairTos logikuri brunebis sistemaSi, vfiqrobT, Seicvleba mxolod im SemTxvevaSi, Tu 

uars vityviT azrovnebis predikatulobis fundamentur principze. - anu, Tu eWvs 

SevitanT imaSi, rom azri, romelic adasturebs an uaryofs raimes, ar SeiZleba 

arsebobdes im sityvis (an sityvebis) gareSe, romelzec (an romlebzec) azri gamoiTqmis 

da ar SeiZleba agreTve igi arsebobdes im sityvis gareSe, romliTac es azri 

gamoiTqmis. 

arsebiTi saxelebis logikuri brunebis cxrili 
brunvaTa saxelebi          daboloebis mixedviT brunvaTa zogadi tipebi 

      i-bruneba  e-bruneba  a-bruneba  o-bruneba  u-bruneba 

          I         II      III         IV         V 
1.1  Ni brunva           kac-i     xe          Wa       rko       bu             

1.2 Nis brunva      kac-is     x-is   W-is       rko-s       bu-s     

1.3 NisTvis brunva      kac-isTvis    x-isTvis    W-isTvis  rko-sTvis     bu-sTvis   

1.4  Nisken brunva       kac-isken     x-isken   W-isken    rko-sken      bu-sken   

1.5. Nisgan brunva      kac-isgan     x-isgan   W-isgan    rko-sgan bu-sgan   

1.6 Nidan brunva      kac-idan      x-idan   W-idan     rko-dan   bu-dan   

1.7 NiT brunva         kac-iT     x-iT   W-iT       rko-Ti       bu-Ti   

2.1 Ns brunva          kac-s     xe-s   Wa-s       rko-s       bu-s   

2.2 NSi brunva         kac-Si        xe-Si   Wa-Si      rko-Si       bu-Si   

2.3 Nze brunva         kac-ze        xe-ze   Wa-ze      rko-ze       bu-ze   

2.4 Nad brunva         kac-ad     xe-d   Wa-d       rko-d       bu-d   

2.5 Namde brunva       kac-amde       xe-mde   Wa-mde     rko-mde      bu-mde   

2.6 NTan brunva       kac-Tan        xe-sTan     Wa-sTan    rko-sTan     bu-sTan   

3.1 Nma brunva         kac-ma         xe-m   Wa-m       rko-m       bu-m   

   

cxrili 1 

samsjelo sityvaTa bruneba 

                                                 
1
 SekiTxvis uadgilobis is cneba, romelsac Cven aq analizisas mxolod intuiciuri codnis safuZvelze 

viyenebT, cxadia, iTxovs Seswavlasa da gamokvlevas, rogorc logikur-lingvisturi safexuris 

fundamenturi kognituri kategoria da esec, is Ria sakiTxia, romelsac amjerad pasux gaucemlad 

vtovebT. Tumca, gasagebia, rom nebismieri enobriv-logikuri sistemis analizisas es sakiTxi mecnier-

mkvlevris xelSi dazustebuli xedvebis gansaviTarebel mniSvnelovan instrumentad iqceva.   

 



 

 

 

im sityvebs, romlebzedac enaSi azri gamoiTqmis, samsjelo sityvebs, xolo im 

sityvebs, romliTac gamoiTqmis, msjel sityvebs vuwodebT. amasTan, winadadeba martivia, 

Tu igi agebulia erTi msjeli sityviT da masTan misi sintaqsur-logikuri 

adgilianobiT mikavSirebuli samsjelo sityvebiT. 

amgvarad, is, rom martiv winadadebaSi arsebiTi saxelebiT gamoxatuli samsjelo 

sityvebi zemoT ganxiluli logikuri brunebis erTi romelime formiT moicema, am 

naSromis am nawilis ZiriTadi Sedegia. 

is, rom Cven amjerad Tavs varidebT arsebiTi saxelebis mravlobiTi formebis 

logikuri brunebis sakiTxis ganxilvas, ganpirobebulia fundamenturi mizezebiT, rac 

mravlobiTi ricxvis araprimitiul logikur-lingvistur bunebas ukavSirdeba. 

 

 

5. zogadad msazRvreli sityvebis logikuri brunebis 

Sesaxeb  qarTul enaSi 
 

Cven ukve zogadad ganvixileT samsjelo saxelTa logikuri brunebis sakiTxi da 

vnaxeT, rom warTqmiTi gauvrcobeli martivi winadadeba igeba erTi msjeli sityvisa da 

masTan logikur-sintaqsurad mikavSirebuli samsjelo sityvebisagan. amasTan, am msjel 

sityvasa da masTan mikavSirebul samsjelo sityvebs martivi winadadebis aucilebeli 

wevrebi vuwodeT. sanam zogadad ganvixilavT gavrcobili martivi winadadebis sakiTxs, 

davazustod samsjelo sityvis cneba. samsjelo sityvas, romelic erTi sityvisgan 

Sedgeba, martiv samsjelo sityvas vuwodebT. samsjelo sityva an martivia, an rTuli. 

samsjelo sityvas, romelic agebulia ramdenime (e.i. erTze meti) sityviT, Sedgenil 

anu rTul samsjelo sityvas vuwodebT. 

magaliTad, winadadeba „qarTulis maswavlebelma yvela moswavles didi wigni 

aCuqa‟, romelic „maswavlebelma moswavles wigni aCuqa‟ winadadebisgan gansxvavebiT aris 

gavrcobili martivi winadadeba, agebulia erTi msjeli sityvisa da sami Sedgenili anu 

rTuli samsjelo sityvisgan. „qarTulis maswavlebelma‟, „yvela moswavles‟ da „didi 

wigni‟ am winadadebis rTuli samsjelo sityvebia. Sesabamisad, sityvebi „qarTulis‟, 

„yvela‟ da „didi‟ winadadebis arasamsjelo anu araaucilebeli anu damxmare sityvebia. 

aseT sityvebs Cven samsjelo sityvebis msazRvrelebs1, zogjer ki, mokled, 

msazRvrelebs vuwodebT xolme. msazRvreli sityvac, Tavis mxriv, SeiZleba iyos 

martivi da rTuli. Tumca, amjerad, Cveni mizani aris ara am sakiTxebis detaluri 

ganxilva2, aramed msazRvreli sityvebis logikuri brunebis da maTi enobriv-

maTematikuri funqciebis zogadi mimoxilva. am sakiTxebs Cven vwyvetT msazRvrel 

sityvebsa da samsjelo sityvebs Soris carieli adgilis goniTmoqmedebiTi funqciebis 

gacnobierebis safuZvelze. 

amgvarad, miuxedavad imisa, rom msazRvreli sityvebidan „qarTulis‟ da „didi‟, 

pirveli TiTqosda arsebiTi saxelis erT-erTi brunviTi formaa, xolo meore 

zedsarTavi saxelia, isini erTi zogadi tipis msazRvreli saxelebia da es maTi 

msazRvreloba xorcieldeba samsjelo saxeliT mocemuli samsjelo simravlis 

SezRudviT anu dazustebiT. amasTan, pirvel SemTxvevaSi es xdeba samsjelo sityviT 

                                                 
1
 am terminis Semoklebuli variantiT visargeblebT mxolod maSin, rodesac konteqsti, gamomdinare 

iqidan, rom Cven SemdgomSi ganvsazRvravT agreTve msjeli sityvis msazRvreli sityvis cnebas, amis 

saSualebas mogvcems. 
2
 am sakiTxs ufro detalurad Cven vexebiT [48, 51]-Si 



 

mocemuli samsjelo simravlis Semadgeneli sagnebisadmi „qarTulis‟ sityviT mocemuli 

kuTvnilobiTobis, xolo meore SemTxvevaSi „didi‟ sityviT mocemuli TvisebiTobis 

miyenebiT, rac azriTmetyvelebiT enaSi anu enobriv-maTematikur safexurze samsjelo 

sityvisa da misi msazRvreli sityviT mowodebuli simravleebis TanakveTiT 

xorcieldeba. amgvarad, Tu aseT msazRvrel sityvebs TvisebiTad anu simravlurad  

SemzRudav msazRvrel sityvebs vuwodebT, maSin am tipis SemzRudav msazRvrel 

sityvebsa da maT gansasazRvrav samsjelo sityvebs Soris arsebuli carieli adgili 

azriTmetyvelebiT enaSi, cxadia,  TanakveTis simravluri operaciiT kompleqtdeba. anu, 

am midgomebiT, rogorc ukve aRiniSna, fraza „qarTulis maswavlebelma‟ warmoadgens 

„{qarTulis}{maswavlebelma}‟ simravles, romelic, qvesimravlea rogorc 

{maswavlebelma}, ise {qarTulis} sityvebiT enobrivad mocemuli simravleebisa. 

analogiurad aRniSnulisa, gasagebi xdeba, rom qarTul weriT, zepir da azriT 

metyvelebiT enebSi Zalismieria Semdegi simravluri enobriv-maTematikuri tolobebi: 

1.  {didi wigni}={didi}{wigni}{wigni} 

2. {didi wigni}={didi}{wigni}{didi} 

3. {didi}{wigni}= maSin, da mxolod maSin, roca {didi wigni}= 

4. {ara (didi)}{didi}= 

5. {ara (didi(wigni))}{didi(wigni)}= 

6. {didi (mwvane)} = {didi}{mwvane} 

7. {didi (mwvane ((veli)))} = {didi(veli)}{mwvane(veli)} 

gasagebia isic, rom zemoaRniSnuli tolobebi ar aris kerZo, mxolod am 

tolobebSi moyvanili sityvebisaTvis damaxasiaTebeli TvisebaTa amsaxveli kanonebi da 

rom Tu N simboloTi aRvniSnavT sruliad nebismier sagnobriv samsjelo sityvas, 

xolo A*  simboloTi ki masTan sintaqsurad brunviTi niSniT SeTanxmebul TvisebiTad 

SemzRudav ganmsazRvrel sityvas, maSin qarTul zepir, weriT da azriT metyvelebiT 

enebSi sazogadod adgili aqvs Semdeg simravlur enobriv-maTematikur kanonebs: 

1. {A* (N )}= {A*}{N}{N } 

2. {A* (N )}= {A*}{N}{A*} 

 3. {A* (N )}=   {A*}{N}= 

 4. {ara (A* )}{A*}=  

 5. {ara A*(N ))} {A*(N )}=  

 6. {A1* (A2* )}= {A1*}{A2*}{AI* } aq I{1,2} 

 7. {A1* (A2* (N))}= {A1*( N)}{A2*( N)} 

 amgvarad, TvisebiTad SemzRudavi msazRvreli sityvebisa da maTi gansasazRvravi 

samsjelo sityvebis simravluri urTierTmimarTebebi mkacr maTematikur kanonebs 

emorCilebian, rac aSkarad metyvelebs bunebriv enobriv sistemebSi simravluri 

midgomebis rogorc produqtulobaze, ise bunebriobaze1. amasTan, mniSvnelovania isic, 

rom es urTierTmimarTebebi bunebrivad wesrigdeba enaSi arsebuli logikur-sintaqsuri 

kanonmdeblobiT. 

qarTuli enis zogadi semantikuri analizi gvarwmunebs, rom logikuri 

gramatikis TvalsazrisebiT rigi TvisebiTad SemzRudavi msazRvreli sityvebisa 

saerTod ar ibrunvis, xolo isini, romlebic ibrunvian, am brunebisas iZlevian mxolod 

                                                 
1 es am sistemebis maTematikuri, simravlur-Teoriuli dafuZnebis sakiTxs ara Tu saTuod, aramed im 

erTaderT bunebriv gzad warmoaCens, mxolod romlis gavliTac SesaZlebeli xdeba am urTulesi 

bunebrivi sistemebis mkacri formaluri gadaazreba. is, rom zemoaRniSnuli ara filologiuri, aramed 

maTematikuri specifikebis mqone amocanaa, cxadia. - Cveni erT-erTi ZiriTadi mizani aRniSnuli amocanis 

mimarTulebiT qarTuli maTematikuri Zalebis CarTulobaa. aRniSnuli mimarTulebiT Sedegebs 

qarTulenobrivi intuiciis ar mqone mkvlevrebisgan ar unda velodoT. 



 

sam brunviT formas. ase magaliTad, rogorc samsjelo saxelis TvisebiTad SemzRudavi 

msazRvreli sityva ar ibrunvis arcerTi „i‟-ze ardamTavrebuli zedsarTavi saxeli. ar 

ibrunvis agreTve Nis formis TvisebiTad SemzRudavi msazRvreli sityvebi, romlebic 

gareformiT emTxvevian imave Nis formis samsjelo sityvebs1. qarTulSi, is TvisebiTad 

SemzRudavi msazRvreli saxelebi, romlebic ibrunvian, rogorc amas zogadi logikur-

semantikuri analizi gviCvenebs, aris mxolod „i‟-ze daboloebuli msazRvrelebi2. 

amasTan, isini isev TvisebiTad SemzRudav msazRvrel Sinaarsebs iZlevian mxolod „i‟ 

brunvis niSniani formiT, ubrunvis niSno formiT da „ma‟ brunvis niSniani formiT. Cven 

am formebs, rogorc ukve aRvniSneT, vanzogadebT Ai, A- da Ama aRniSvnebiT. garda amisa, 

zogjer, A aRniSvnas gamoviyenebT arabrunebadi TvisebiTad SemzRudavi msazRvreli 

saxelebis ganmazogadebel aRniSvnad. 

amgvarad, zemoT samsjelo sityvebis SemoTavazebuli brunebiTi sistemis 

Sesabamisad TvisebiTad SemzRudavi brunebadi msazRvreli sityvebi iZlevian mxolod 

Semdeg sam Ai, A- da Ama brunviT formas. amasTan, aRniSnulze dayrdnobiT, samsjelo 

arsebiTi saxelebi bunebrivad iyofa Semdeg sam klasad: 

pirveli anu Ai klasi: 

1. Ni, 2. Nis, 3. Nisken, 4. Nisgan, 5. NisTvis, 6. Nidan, 7. NiT 

meore anu A- klasi  

8. Ns, 9. NSi, 10. Nze, 11. Nad, 12. Namde, 13. NTan 

mesame anu Ama klasi 

14. Nma. 

 

samsjelo saxelTa TvisebiTad SemzRudavi msazRvreli 

saxelebis logikuri brunebis cxrili 
           i-ze daboloebuli         saoperatoro adgilis  

           sityvebis bruneba         tipobrivi gansazRvris are 

 

1. Ai brunva       didi       {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT} 

2. A- brunva       did             {Ns; NSi; Nze; Nad; Namde; NTan}         

3. Ama brunava     didma                       {Nma} 

 

 

         a, e, o da u-ze daboloebuli     saoperatoro adgilis  

            sityvebis  bruneba         tipobrivi gansazRvris are 

4. A brunva  patara, mwvane,     {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT;  

            uSno, yru             Ns; NSi; Nze; Nad; Namde; NTan; Nma}       

 

cxrili 2 

 

amgvari klasificirebiT, Cven xazs vusvamT imas, rom logikuri gramatikis 

TvalsazrisebiT qarTulSi Ai tipis msazRvrelebi, rogorc marcxniv 1-adgiliani 

logiko-sintaqsuri operatorebi am maTi marcxena saoperatoro adgiliT moqmedeben da, 

Sesabamisad, gansazRvrulni arian mxolod Ai klasis samsjelo saxelebze, A- tipis 

                                                 
1
 jerjerobiT maT Cven sintaqsurad polisemiur formebad vgebulobT, magram Cvenive maTematikuri, 

frCxilebiani morfologiuri midgomebiT es ori forma arsebiTad gansxvavdeba erTmaneTisagan 

morfosintaqsurad (ix. [52]). 
2
 Cven ar gamovricxavT, rom ufro detaluri analiziT es Tvalsazrisi dazustdes, Tumca is arsebiTi, 

rasac Cven am midgomebiT vanviTarebT, amgvari SesaZlo faqtisadmi irelevanturia. 



 

msazRvrelebi ki, rogorc marcxniv 1-adgiliani logiko-sintaqsuri operatorebi, 

moqmedeben da, Sesabamisad, gansazRvrulni arian mxolod A- klasis samsjelo 

saxelebze, xolo Ama tipis msazRvrelebi, rogorc marcxniv 1-adgiliani logiko-

sintaqsuri operatorebi moqmedeben da, Sesabamisad, gansazRvrulni arian mxolod Ama 

klasis samsjelo saxelebze. rac Seexeba A tipis msazRvrelebs, maTi rogorc marcxniv 

1-adgiliani logiko-sintaqsuri operatorebis moqmedebis da, Sesabamisad, gansazRvris 

are aris {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT; Ns; NSi; Nze; Nad; Namde; 

NTan; Nma} simravle, rac imas niSnavs, rom isini nebismieri brunviTi formis samsjelo 

sityvaze moqmedeben. 

amgvarad, rogorc amas cxrilic gviCvenebs, qarTulSi logikuri gramatikis 

TvalsazrisebiT ganixileba oTxi gansxvavebuli tipis TvisebiTad SemzRudavi 

msazRvreli sityva. amasTan, TvisebiTad SemzRudav msazRvrel sityvebs, romelTa erT 

kerZo magaliTs zedsarTavi saxelebic warmoadgenen, sami brunviTi forma aqvT, rac, 

Tavis mxriv, imasac niSnavs, rom qarTulSi logikuri gramatikis midgomebiT zedsarTavi 

saxelebi mxolod sami brunviTi formiT mogvewodeba. anu, logikuri gramatikis 

midgomebiT „lamazi‟, „lamaz‟ da „lamazma‟ sityvebi TavianTi erT-erTi logikur-

sintaqsuri polisemiuri mniSvnelobiT zedsarTavi saxelebia, maSin rodesac sityva 

„lamazs‟ arasdros zedsarTav saxelad ar gaigeba da es im ubralo mizezis gamo, rom 

ar arsebobs iseTi rTuli samsjelo fraza, sadac am formiT TvisebiTad SemzRudavi 

simravle mogvewodeba. 

am pirobebSi ismis kiTxva Tavad am formis logikur-lingvistur raobaze. 

analizi gviCvenebs, rom igi elifsisuri anu sistemurad daSvebuli da formalurad 

gansazRvrebadi enobrivi gamosaxulebaa, romelic prof. S fxakaZis aRniSvnaTa Teoriis 

mixedviT Semamoklebel simbolod gaigeba. amasTan, aseTad gaigeba igi, rogorc gare 

enobriv anu weriTmetyvelebiT da zepirmetyvelebiT enobriv safexurebze, ise 

Sidaenobriv anu azriTmetyvelebiT enobriv safexurze. 

 amgvarad, „lamazs‟ Cveni midgomebiT amoklebs enobriv formas „lamaz (Ns)‟. anu, 

am midgomebiT, sityvaSi „lamazs‟ morfema „s‟ ar aris ubralo brunvis niSani, aramed igi 

aris Semamoklebeli operatori, romelic gare enobriv doneze amoklebs „lamaz (Ns)‟ 

Canawers, xolo azriTmetyvelebiT doneze ki - ((lamazNs)/Ns) enobriv-maTematikur 

Canawers1. 

 axla ganvixiloT meore tipis msazRvrelebi. kerZod, ganvixiloT rTuli anu 

Sedgenili samsjelo sityva „yvela moswavles‟. aq „yvela‟ aris msazRvreli sityva, 

magram TvisebiTad msazRvreli sityvisgan gansxvavebiT igi operirebs samsjelo 

sityvasTan azriTmetyvelebiT enaSi mibmul Casmis maTematikur operatorze. sazogadod 

aseTi msazRvrelebi gansazRvraven gansasazRvrav samsjelo saxelze mibmuli Casmis 

operatoris tips an universalurad an egzistencialurad, romelTagan pirveli 

samsjelo sityvas cvladur, meore ki konstantur gagebas aniWebs. 

magaliTad, „yvela moswavles‟ frazaSi „yvela‟ sityvis logikur-semantikuri 

datvirTva isaa, rom igi am samsjelo sityvaze Camoyalibebul msjelobas avrcelebs 

                                                 
1 is, Tu ra tipis Semamoklebeli formebiT sargeblobs qarTuli ena, jer Sida da gare enobriv SreebSi 

da mere ra tipis Semamoklebeli simboloebiT axerxebs igi misi Sinaarsebis azriTmetyvelebiT anu 

enobriv-maTematikur safexurze dayvanas, Cveni maTematikuri, logikur-lingvisturi kvlevebis erT-erTi 

ZiriTadi orientiria, ramdenadac, CvenTvis, bunebrivi enobrivi Sinaarsebis maTematikur enaze Targmnis 

amocana gaigeba ara ise, rogorc amas an tarski an montegiu gvTavazobs, aramed Cven amocanas vuyurebT 

aRniSvnaTa Teoriis mixedviT ganviTarebul formalur WrilSi da, Sesabamisad, bunebrivi enobrivi 

Sinaarsebis maTematikur enaze Targmnis anu maTematikuri gagebis problema dagvyavs gamosaxulebaTa im 

formaluri gadamweri wesebis moZiebaze, romlebic sistemaSi arsebuli Semamoklebeli wesebis gaswvriv 

meqanikurad gaiwereba (ix [50]).  



 

ara „erT romelime studentze‟, aramed konteqstiT mocemul nebismier „studentze‟, rac 

ukve am Sedgenil samsjelo sityvas winadadebiT mocemul msjelobaSi cvladur gagebas 

aniWebs da es maSin, rodesac Sedgenil msjel sityvaSi „viRac studenti‟, sityva „viRac‟ 

akeTebs ra egzistencias sityva „studentiT‟ mocemul simravleze, msjelobaSi am 

samsjelo sityviT mowodebul „students‟ arasakuTriv konstanta simbolod gvagebinebs. 

amgvarad, „viRac‟, iseve rogorc „yvela‟, moqmedebs samsjelo sityvis ara uSualo 

gareenobrivad gamoxatul simravlur monacemze da raime axali TvisebiT zRudavs mas, 

aramed igi moqmedebs am samsjelo sityvasTan azriTmetyvelebiT safexurze mibmul 

Casmis formalur operatorze da am Casmas tipobrivad azustebs1. aseT sityvebs 

montegiu kvantorul sityvebs uwodebs da sityvaTa am tipis klasificireba da maTi 

maTematikuri Seswavla misi logikur-lingvisturi Teoriis erT-erTi ZiriTadi Sedegi 

iyo. 

ganvixiloT kidev erTi am tipis sityva „zogierTi‟ da  Sedgenili msjeli sityva 

„zogierTi studenti‟. Cveni midgomebiT es makvantificirebeli sityva gansxvavdeba 

zemoaRwerili makvantificirebeli sityvebisagan, romelbsac Cven martiv 

makvantificirebel sityvebs vuwodebT da, kerZod, gansxvavdeba imiT, rom garda martivi 

makvantificirebeli sityvebis im Tvisebisa, romliTac isini samsjelo sityvaze mibmuli 

Casmis operatoris tips unversalurad an egzistencialurad azusteben, maT aqvT 

agreTve unari SezRudon samsjelo sityviT mocemuli samsjelo simravle. anu, Tu 

montegiusTan sityva ‟zogierTi‟ gaigeba egzistencialur makvantificirebel sityvad, 

Cveni midgomebiT, romelic prof. S. fxakaZiseul aRniSvnaTa Teoriis kvantorul 

gaazrebebs eyrdnoba, igive sityva gaigeba universalur makvantificirebel operatorad, 

romelic, garda am Casmis universalizaciisa, agreTve moqmedebs samsjelo sityvis 

samsjelo simravleze da mas misi garkveuli aracarieli sakuTrivi qvesimravliT 

zRudavs.  

amgvarad, Cveni midgomebiT, winadadeba „maswavlebelma zogierT moswavles wigni 

aCuqa.‟ maTematikur enaze iTargmneba rogorc: 

x1{maswavlebelma}x2M{moswavles}x3{wigni}:[aCuqa3(x1, x2, x3)=t] 

maSin, rodesac montegiuseuli midgomebiT igive Semdegnairad gadaiTargmneboda: 

x1{maswavlebelma}x2{moswavles}x3{wigni}:[aCuqa3(x1, x2, x3)=t] 

rac uSualo montegiuseuli midgomebiT Semdeg maTematikur Targmans iZleva: 

x1x2x3:[maswavlebeli(x1)moswavle(x2)wigni(x3)aCuqa3(x1, x2, x3)=t]. 

ganxiluli magaliTi cxadliv gviCvenebs qarTulisTvis Cveni midgomebis 

upiratesobas da mis TiTqmis srul adekvaturobas qarTuli enis siRrmiseul enobriv-

logikur bunebasTan. 

amgvarad, rTuli samsjelo fraza igeba samsjelo sityvis TvisebiTad SemzRudavi 

msazRvreli sityvebisa da samsjelo sityvis samsjelo tipis msazRvreli sityvebis 

gamoyenebiT. amasTan, maTgan (e.i. samsjelo sityvis samsjelo tipis msazRvreli 

sityvebisagan) mxolod zogierTi ibrunvis da, kerZod, ibrunvian mxolod „i‟-ze 

daboloebuli tipis msazRvrelebi da ibrunvian isini iseve, rogorc ibrunvian 

TvisebiTad SemzRudavi msazRvreli sityvebi. anu, sintaqsuri TvalsazrisebiT samsjelo 

                                                 
1
 albaT es siRrmiseuli funqcionireba gaxda mizezi imisa, rom sakmaod didxans, montegiumde, am tipis 

sityvebis funqcionireba arasworad fasdeboda da, Sesabamisad amisa, es sityvebi, rogorc metyvelebis 

nawilebi, arasworad iyo kategorizirebuli. dResac, sruliad gaumarTleblad, es sityvebi gramatikuli 

xedvebiT nacvalsaxelebad iwodeba. es logikur-lingvisturi TvalsazrisebiT am fundamenturi 

datvirTvis mqone sityvebis fundamenturi logikur-lingvisturi funqciebis srul ignorirebas niSnavs, 

rac, bunebrivia, swavlebaSi ar SeiZleba Tavisi uaryofiTi SedegebiT ar aisaxos enobrivi azrovnebis 

gaswvriv mozardis gamarTulad moazrovne pirovnebad Camoyalibebis procesSi. 

 



 

saxelTa ganmsazRvreli sityvebi TiTqmis erTtipobrivni arian. miuxedavad amisa da 

iqidan gamomdinare, rom es sityvebi logikuri gramatikis TvalsazrisiT principulad 

gansxvavdebian erTmaneTisagan, Cven maT aRmniSvnel simbolod montegius tradiciis 

Sesabamisad Q simbolos gamoviyenebT. amasTan, Qi, Q- da  Qma aRniSvnebiT maT sxvadasxva 

brunviT formebs aRvniSnavT, xolo Q simboloTi am tipis im sityvebs ganvazogadebT, 

romlebic ar ibrunvian. amasTan, aqve SevTanxmdeT, rom samsjelo saxelTa samsjelo 

tipis msazRvrel sityvebs anu e.w. kvantifikatorebs, gamomdinare iqidan, rom 

TiToeuli maTgani aris an universaluri, an egzistencialuri tipis, ganvazogadebT 

Qi, Q-, Qma da Q, Sesabamisad Qi, Q-, Qma da Q aRniSvnebiT da, amavdroulad, 

zogadobis mizniT, Cven zogjer Qi, Q-, Qma da Q aRniSvnebsac gamoviyenebT. amgvarad, 

mkiTxvelisaTvis gasagebi unda iyos, rom „zogierTi‟, „zogierT‟ „zogierTma‟ da „yvela‟ 

Sesabamisad arian Qi, Q-, Qma da Q tipis kvantifikatorebi, xolo „erTi‟, „erT‟, 

„erTma‟ da „viRac‟ ki Sesabamisad Qi, Q-, Qma da Q  tipis kvantifikatorebia. 

 

 

 samsjelo saxelTa Casmis tipis msazRvreli sityvebis 

logikuri brunebis cxrili 
           i-ze daboloebuli         saoperatoro adgilis  

           sityvebis bruneba         tipobrivi gansazRvris are 

 

1. Qi brunva   zogierTi       {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT} 

2. Q- brunva    zogierT             {Ns; NSi; Nze; Nad; Namde; NTan}         

3. Qma brunva  zogierTma                       {Nma} 

          

         a, e, o da u-ze daboloebuli     saoperatoro adgilis  

            sityvebis  bruneba         tipobrivi gansazRvris are 

 

4. Q brunva  yvela, viRac,      {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT;  

             romeliRac            Ns; NSi; Nze; Nad; Namde; NTan; Nma}       

 

cxrili 3 

 

amgvarad, rogorc amas cxrilic gviCvenebs, qarTulSi logikur-sintaqsuri 

TvalsazrisebiT ganixileba oTxi gansxvavebuli tipis samsjelo sityvis samsjelo 

tipis ganmsazRvreli sityva. amasTan, logikur-sintaqsuri TvalsazrisebiT oTxive tipi 

marcxniv 1-adgiliani operatoria. 

logikuri gramatikis midgomebiT „yvelam‟, „zogierTs‟ da „viRacam‟ sityvebi, 

romlebic klasikuri modgomebiT „yvela‟, „zogierTi‟ da „viRac‟ makvantificirebeli 

sityvebis brunviTi formebia, amgvarT ar warmoadgenen da es im ubralo mizezis gamo, 

rom ar arsebobs iseTi rTuli samsjelo fraza, sadac am formiT am samsjelo frazis 

samsjelo tipis ganmsazRvreli sityva mogvewodeba. 

am pirobebSi ismis kiTxva Tavad am formebis logikur-lingvistur raobaze. 

analizi gviCvenebs, rom isinic elifsisuri anu sistemurad daSvebuli da formalurad 

gansazRvrebadi enobrivi gamosaxulebebia, romlebic prof. S fxakaZis aRniSvnaTa 

Teoriis mixedviT Semamoklebel simboloebad gaigeba. amasTan, aseTad gaigebian isini, 

rogorc gare enobriv anu weriTmetyvelebiT da zepirmetyvelebiT enobriv safexurebze, 

ise Sidaenobriv anu azriTmetyvelebiT enobriv safexurze. 

 



 

gasamsjeloebuli ganmsazRvreli sityvebis logikuri bruneba 

rogorc Semamoklebel wesTa cxrili 
 

1.1  i-brunva      wiTeli amoklebs wiTeli Ni;  zogierTi amoklebs   zogierTi Ni              

1.2 is-brunva     wiTlis   –  wiTeli Ni;      zogierTis    –     zogierTi Nis     

1.3 isTvis-brunva wiTlisTvis– wiTeli NisTvis;  zogierTisTvis –    zogierTi NisTvis 

1.4  isken-brunva  wiTlisken  – wiTeli Nisken;   zogierTisken  –    zogierTi Nisken 

1.5 isgan-brunva  wiTlisgan  – wiTeli Nisgan;   zogierTisgan  –     zogierTi Nisgan 

1.6 idan-brunva   wiTlidan  – wiTeli Nidan;    zogierTidan   –    zogierTi Nidan   

1.7 iT-brunva    wiTliT    – wiTeli NiT;   zogierTiT    –     zogierTi NiT     

2.1 s-brunva     wiTels    – wiTel Ns;   zogierTs     –     zogierT Ns 

2.2 Si-brunva    wiTelSi  –  wiTel NSi;   zogierTSi    –     zogierT NSi   

2.3 ze-brunva    wiTelze  –  wiTel Nze;   zogierTze    –     zogierT Nze             

2.4 ad-brunva    wiTlad   –  wiTel Nad;   zogierTad     –    zogierT Nad   

2.5 made-brunva   wiTlamde –  wiTel Namde;     zogierTamde   –    zogierT Namde   

2.6 Tan-brunva   wiTelTan  – wiTel NTan;      zogierTTan   –    zogierT NTan   

3.1 ma-brunva     wiTelma  –  wiTelma Nma;      zogierTma     –   zogierTma Nma   

 

cxrili 4 

amgvarad, „yvelas‟ Cveni midgomebiT amoklebs enobriv formas „yvela (Ns)‟. anu, am 

midgomebiT, sityvaSi „yvelas‟ morfema „s‟ ar aris ubralo brunvis niSani, aramed igi 

aris Semamoklebeli operatori, romelic gare enobriv doneze amoklebs „yvela (Ns)‟ 

Canawers, xolo azriTmetyvelebiT doneze igi amoklebs ((yvelaNs)/vNs) enobriv-

maTematikur Canawers. 

cxrili 4 warmoadgens gaarsebiTebuli anu gasamsjeloebuli msazRvreli 

sityvebis brunebis cxrils, romelic, Tavis mxriv, logikuri gramatikis midgomebiT 

Semamoklebeli wesebis sistemaa1. amasTan, ar unda gamovricxoT, rom zogadma 

                                                 
1 es viTareba, samsjelo saxelebis brunebis morfoTaviseburebaTa gaTvaliswinebiT gvibiZgebs Semdegi 

hipoteturi mosazrebis gamoTqmisaken: rogorc vnaxeT, i-ze daboloebuli zedsarTavi saxelebisaTvis 

qarTulSi sami brunviTi forma mogvecema: erTi _ i-brunvisniSniani, erTi – ubrunvisniSno, da erTic ma-

brunvisniSniani. vnaxeT isic, rom arsebiTi saxelTa logikur brunebaSi bunebrivad gamoiyofa sami 

morfologiuri klasi brunviTi formebisa: erTi _ i-brunvisniSniani, esenia Ni, Nis, Nisken, Nisgan, 

NisTvis, Nidan, NiT brunvebi, erTi _ ubrunvisniSno, esenia Ns, NSi, Nze, Nad, Namde, NTan brunvebi, 

erTic _ ma-brunvisniSniani, eseTia Nma brunva. amgvarad, Tu davuSvebT, rom naTesaobiTi brunvis niSani 

„is‟ aris ara erTi mTliani morfema, aramed aris „i‟ da „s‟ morfemebis kompoziti anu, Tu davuSvebT, rom 

kuTvnilebis zogad oradgilian ideas, rogorc Cven es ganxiluli gvqonda [52]-Si, realizacias ukeTebs 

ara „is‟, aramed „s‟ morfema da Tu imave morfologiur safexureobriv princips daveyrdnobiT, romelsac 

eyrdnoba k. gabunia, rodesac gamoyofs rva brunviT formas, maSin morfologiurad pirvelsafexureobriv 

brunebaSi unda gamoiyos Semdegi sami forma Ni, N- da Nma, romelTagan mesame forma ar awarmoebs 

morfologiurad meoresafexureobriv brunviT formebs, rac Seexeba Ni formas igi awarmoebs, rogorc 

meoresafexureobriv morfologiur formebs, magaliTad Nis, Nidan da NiT, ise mesame safexureobriv 

morfologiur formebs, magaliTad Nisken, Nisgan, NisTvis, maSin rodesac N- forma awarmoebs mxolod 

morfologiurad meoresafexureobriv brunviT formebs Ns, NSi, Nze, Nad, Namde, NTan. amasTan, aseTi 

midgomebiT arsebiTi da zedsarTavi saxelebis sintaqsuri urTierTmimarTebis sakiTxi wydeba arsebiTi 

saxelebis pirveli safexuris brunvis niSnebis gaswvriv. anu arsebiTi saxeli iTanxmebs da eTanxmeba 

zedsarTav saxels misi pirvelsafexureobrivi brunvis niSnis mixedviT. 

am midgomebiT qarTul enaSi arsebiTi saxelebis bruneba Semdegnairad unda dalagdes: 

i-brunva: Ni; 

        i-brunvis erTjeradi gafarToebebi: Nis, Nidan, NiT; 

  i-brunvis orjeradi gafarToebebi: Nisken, Nisgan, NisTvis.  

-brunva: N- (am formiT arsebiTi saxeli ar mogvewodeba); 

      -brunvis erTjeradi gafarToebebi: Ns, NSi, Nze, Nad, Namde, NTan. 

ma-brunva: Nma. 



 

semantikurma analizma rig SemTxvevebSi dagvidasturos am formaTa polisemiuroba. 

nebismier SemTxvevaSi, qarTuli enis birTvul formalizmSi Cven ar ganvixilavT 

msazRvreli sityvebis gaarsebiTebiT miRebul elifsisur formebs. am sakiTxebs ufro 

detalurad birTvuli formalizmis pirvel gafarToebaSi SevexebiT1. amdenad, 

zemowamoWrili polisemiurobis sakiTxic meti detalurobiT kvlevebis im etapze iqneba 

ganxiluli. 

amgvarad, logikuri gramatikiT moZiebul qarTuli enis Zireul anu birTvul 

formalur enaSi arsebiTi anu samsjelo saxelebisaTvis gamoiyo Semdegi Ni, Nis, 

Nisken, Nisgan, NisTvis, Nidan, NiT, Ns, NSi, Nze, Nad, Namde, NTan, Nma ToTxmeti 

gansxvavebuli formaluri tipis sityva anu ToTxmeti gansxvavebuli logikur-

sintaqsuri kategoria, zedsarTavi saxelebisaTvis, rogorc TvisebiTad SemzRudavi 

msazRvreli sityvebisaTvis, gamoiyo Semdegi Ai, A-, Ama sami2 gansxvavebuli formaluri 

tipis sityva, makvantificirebeli anu samsjelo sityvebis tipobrivad ganmsazRvreli 

sityvebisaTvis gamoiyo Semdegi eqvsi Qi, Q-, Qma, Qi, Q-, Qma gansxvavebuli 

formaluri tipis sityva. amasTan, samsjelo sityvebisaTvis qarTuli enis birTvul 

formalizmSi gamoiyofa [V(N1 ,…, Nn)=t]3 formaluri tipis sityvebi. gasagebia, rom 

TiToeuli es formaluri tipi realizebas ukeTebs Sesabamis logikur-sintaqsur 

kategorias da Sesabamis enobriv-maTematikur operators qarTul azriTmetyvelebiT 

enaSi. am enis birTvuli nawilis pirvel simravlur-Teoriul models mokled naSromis 

Semdeg nawilSi gavaSuqebT.  

 

 

6 qarTuli enobriv-azrovnebiTi wesTwyobis birTvuli nawilis 

pirveli simravlur-Teoriuli enobriv-maTematikuri modeli 
 

 Tavidanve SevniSnoT, rom naSromis am nawilis dasaxelebaSi sityva pirvels 

ormagi datvirTva aqvs. saqme isaa, rom, erTi mxriv, qvemoT SemoTavazebuli marTlac 

                                                 
1 gaarsebiTebuli zedsarTavi saxelebis logikuri brunebis cxrilis formalur-logikuri analizi kidev 

erTxel gvidasturebs prof. S. fxakaZiseuli aRniSvnaTa Teoriis mniSvnelobas Cven win mdgari logikur-

lingvisturi amocanebis WrilSi. saqme isaa, rom am midgomebiT nebismieri gaarsebiTebuli zedsarTavi 

saxeli, rogorc elifsisuri forma, amavdroulad warmoadgens sistemurad gansazRvrebad Semamoklebel 

formas, rac mTliani sistemis formalizaciis interesebidan gamomdinare metad mniSvnelovania. aqve 

SevniSnoT, rom, rogorc Cans, elifsisis, rogorc enobrivi sistemuri Semamoklebeli formebis 

problemas, mkacri formaluri moTxovnebis gaTvaliswinebiT arsebiTad wyvets aRniSvnaTa Teoriis ukve 

gansazRvruli SesaZleblobebi. 
2
 amjerad, qarTuli enis birTvul nawilSi ar Segvyavs calke damoukidebel tipad zemoaRwerili A 

sintaqsuri tipi, romelic aerTianebs iseT zedsarTav saxelebs, romlebic bolovdebian „a‟, ‟e‟, „o‟, da „u‟ 

xmovnebze. magaliTad: „patara‟, „crupentela‟, „mwvane‟, „mxne‟, „uSno‟, „uxeiro‟, „blu‟, „tlu‟. 
3
 aq Cven vsargeblobT k sintaqsuri cvladiT, romelic {i, is, isken, isgan, isTvis, idan, iT, s, Si, ze, 

ad, amde, Tan, ma} gamosaxulebaTa simravlezea gansazRvruli. amasTan, am simravles Cven qarTuli enis 

mabrunebeli morfemebis anu mabrunebeli indeqsebis simravled vgebulobT. amgvarad, arsebiT saxelebs, 

romlebic N brunvaSia N tipis saxelad vgebulobT da N tips, viazrebT rogorc N brunviT 

formaSi myofi saxelebis sintaqsuri Tvisebebis ganzogadebiT miRebul kategoriad. simravlurad ki am 

cnebis Sinaarsi aris yvela N brunviT formaSi myofi saxelTa simravle. am simravles, zogjer, mokled 

{N} simravliT aRvniSnavT xolme. Cven Semdgom ganvsazRvravT ra qarTulSi sitaqsuri ekvivalenturobis 

mimarTebas, vnaxavT, rom es simravleebi am mimarTebis ekvivalenturobis klasebia. cxadia, rom sintaqsuri 

ekvivalentobis mimarTeba qarTulSi iZleva ara mxolod am ekvivalentobis klasebs. SevniSnoT, rom 

qarTul weriTmetyvelebiT enaSi, romelic qarTuli azriTmetyvelebiTi enis zedapiruli gareformaa, 

mTlad ase ar aris. mxedvelobaSi gvaqvs qarTuli weriTmetyvelebiTi enis sityvebisaTvis damaxasiaTebeli 

sintaqsuri polisemia. 

 



 

qarTuli enobriv azrovnebiTi wesTwyobis pirveli simravlur-Teoriuli enobriv-

maTematikuri modelia da, meore mxriv, am models pirvels vuwodebT, raTa xazi 

gavusvaT im garemoebas, rom mas Cven jer kidev ar miviCnevT qarTuli enobriv 

azrovnebiTi wesTwyobis saboloo da srulyofil simravlur-Teoriul enobriv-

maTematikur modelad. amasTan, vTvliT, rom amgvari srulyofili modelis moZiebamde 

saWiro iqneba Semdgomi kvlevebi da TandaTan ufro dazustebuli da ufro metad 

adekvaturi modelebis moZieba. 

 models enobriv-maTematikurs vuwodebT gamomdinare iqidan, rom modelis 

alfabetur anu enobriv mocemulobaSi erTdroulad monawileoben rogorc sufTa 

maTematikuri, ise sufTa enobrivi Semadgenlebi. models vuwodebT simravlur-

Teoriuls, radganac igi bunebriv enobriv sistemebze montegiuseuli zogadi 

simravlur-Teoriuli xedvebis safuZvelzea gaazrebuli. Tumca, xazgasmiT unda 

aRiniSnos, rom qarTuli enobriv azrovnebiTi wesTwyobis pirveli simravlur-Teoriuli 

enobriv-maTematikuri modeliT SemoTavazebuli midgomebi, miuxedavad imisa, rom igi 

ZiriTadad montegiuseul simravlur-Teoriul xedvebs eyrdnoba, principulad 

gansxvavdeba inglisuri enis safuZvelze ganviTarebuli misive kerZo simravlur-

Teoriuli xedvebisagan, rac, Cven azriT, metwil ganpirobebulia qarTuli enis 

inglisuri enisagan gansxvavebuli simravlur-Teoriuli enobriv-maTematikuri 

zogadazrovnebiTi TaviseburebebiT. 

rogorc Cans, qarTuli enisaTvis damaxasiaTebeli da zemoT aRniSnuli 

TaviseburebaTa mizeziTaa isic, rom bunebrivi enobrivi Sinaarsebis maTematikur enobriv 

Sinaarsebad Targmnis ZiriTadi montegiuseuli problema Cven bunebrivi enobrivi 

Sinaarsebis maTematikur enobriv Sinaarsebad gadaazrebis anu bunebrivi enobrivi 

Sinaarsebis maTematikurad gagebis problemiT CavanacvleT. 

aRsaniSnavia isic, rom Tu montegius sayovelTaod cnobili Tezisi ambobs imas, 

rom ar aris arsebiTi gansxvaveba fregeseul xelovnur maTematikur enobriv sistemasa 

da, vTqvaT, iseT bunebriv enobriv sistemas Soris rogoricaa inglisuri da rogorc 

erTSi, ise meoreSi semantikur sakiTxebTan dakavSirebuli problemebi dadebiTad wydeba 

simravluri interpretaciebis farglebSi, Cven, qarTuli enis pirdapiri formalur-

logikur aRweriT ukve gamokveTili Sedegebis safuZvelze, vaskvniT, rom zogadi 

enobrivi TvalsazrisebiT, qarTuli ena tipobriv TanmTxvevaSia fregeseul maTematikur 

enasTan da rom qarTuli ena da masTan ganuyoflad mibmuli universaluri maTematikuri 

enobrivi monacemi erToblivad iZleva erT mTlian bunebrivad arsebul da gafarToebad 

formalur-logikur enobriv sistemas, romlisTvisac qarTuli mxolod cnobieri, gare 

metyvelebiTi formaa da romelic sruli moculobiT mxolod qvecnobier, Sida 

azriTmetyvelebiT enobriv SreSi gaigeba.          

amgvarad, qarTuli enobriv-azrovnebiTi wesTwyobis birTvuli nawilis pirveli 

simravlur-Teoriuli enobriv-maTematikuri modeli aris zogad simravlur-Teoriul 

safuZvlebze qarTuli da maTematikuri enebis im sistemuri da ganuyofeli 

erTmTlianobis warmoCenis pirveli mcdeloba, romliTac, erTi mxriv, Sida 

azriTmetyvelebiT enobriv SreSi goniTmoqmedebiTi SesaZleblobebis saxiT 

ganxorcielebulia  qarTulenobrivi maazrovnebeli unarebi da romelic, meore mxriv, 

iZleva qarTulenobrivi azrovnebiTi wesTwyobis maxasiaTebeli zogadi enobriv-

logikuri kanonebis sruli axsnisa da maTi sruli maTematikuri aRweris 

SesaZleblobas. 

 qarTuli enobriv-azrovnebiTi wesTwyobis birTvuli nawilis pirveli simravlur-

Teoriuli enobriv-maTematikuri Teoriis zogadi winamodeluri alfabeturi gawera: 

 

 



 

1. samsjelo anu saxeluri enobriv-maTematikuri konstruqciebi: 

Cven ukve ganvixileT qarTuli azriTmetyvelebiTi enis enobriv-maTematikuri 

konstruqciebi. amasTan, vnaxeT, rom N brunviT formaSi myof samsjelo saxels 

azriTmetyvelebiT enaSi Seesabameba (_1/N) tipis Casmis operatori, romelic 

ganixileba iseT erTadgilian enobriv-maTematikur operatorad, romlis gansazRvris 

area yvela N tipis sityvaTa simravle. amgvarad, azriTmetyvelebiT enaSi Cven gvaqvs 

Semdegi 14 gansxvavebuli tipis Casmis operatoriani enobriv-maTematikuri konstruqcia: 

1. (_1/Ni) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Ni} simravle, 

sityviTi gansazRvris area Ni tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Ni tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

2. (_1/Nis) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nis} simravle, 

sityviTi gansazRvris area Nis tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nis tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

3. (_1/Nisken) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nisken} simravle, 

sityviTi gansazRvris area Nisken tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nisken tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

4. (_1/Nisgan) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nisgan} simravle, 

sityviTi gansazRvris area Nisgan tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nisgan tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

5. (_1/NisTvis) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {NisTvis} simravle, 

sityviTi gansazRvris area NisTvis tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri NisTvis tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

6. (_1/Nidan) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nidan} simravle, 

sityviTi gansazRvris area Nidan tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nidan tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

7. (_1/NiT) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {NiT} simravle, 

sityviTi gansazRvris area NiT tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri NiT tipis samsjelo adgiliani msjel sityva-

formaTa simravle;  

8. (_1/Ns) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Ns} simravle, 

sityviTi gansazRvris area Ns tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Ns tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

 

 



 

9. (_1/NSi) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {NSi} simravle, 

sityviTi gansazRvris area NSi tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri NSi tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

10. (_1/Nze) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nze} simravle, 

sityviTi gansazRvris area Nze tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nze tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

11. (_1/Nad) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nad} simravle, 

sityviTi gansazRvris area Nad tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nad tipis samsjeloadgiliani msjel sityva-formaTa 

simravle;  

12. (_1/Namde) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Namde} simravle, 

sityviTi gansazRvris area Namde tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Namde tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

13. (_1/NTan) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {NTan} simravle, 

sityviTi gansazRvris area NTan tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri NTan tipis samsjeloadgiliani msjel sityva-

formaTa simravle;  

14. (_1/Nma) 

formaluri anu sintaqsuri gansazRvris area erTelementiani {Nma} simravle, 

sityviTi gansazRvris area Nma tipis sityvaTa simravle, operatoruli 

gansazRvris area nebismieri Nma tipis samsjeloadgiliani msjel sityva-formaTa 

simravle. 

 

2. samsjelo saxelebis msazRvrelebis enobriv-maTematikuri konstruqciebi: 

Cven ukve ganvixileT samsjelo sityvebis TvisebiTad msazRvreli sityvebi da 

vnaxeT, rom aq erTmaneTisagan ganirCeva samsjelo sityvis TvisebiTad da Casmis 

tipobrivad msazRvreli sityvebi. isini Cven Sesabamisad Ai, A-, Ama da Qi, Q-, Qma 

simboloebiT aRvniSneT. amasTan, Casmis tipobrivad maxasiaTebeli msazRvreli sityvebi 

anu kvantifikatorebi zogadi semantikuri interesebis gaTvaliswinebiT or ZiriTad 

klasad daiyo, romelTagan pirvels universaluri, xolo meores egzistencialuri 

kvantifikatorebi vuwodeT da isini Sesabamisad Qi, Q-, Qma da Qi, Q-, Qma  

simboloebiT davaklasificireT1. amgvarad, aRniSnulis Sesabamisad, qarTuli 

azriTmetyvelebiTi enis birTvul nawilSi ganixileba:  

2.1 samsjelo saxelebis TvisebiTad msazRvreli anu zedsarTavuli enobriv-

maTematikur konstruqciebi: 

15. Ai  _i   

interpretaciulad aris marjvniv 1-adgiliani simravluri TanakveTis operacia, 

formaluri gansazRvris area {Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT} 

                                                 
1
 SevTanxmdeT, rom Cven SemdgomSi, zogjer, universaluri tipis kvantifikatorebs ganmazogadebel, xolo 

egzistencialuri tipis kvantifikatorebs ganmakerZoebel (msazRvrel) sityvebs vuwodebT. 



 

simravle, sityviTi gansazRvris area Ni. Nis, Nisken, Nisgan, NisTvis, Nidan, 

NiT tipis sityvaTa simravle; 

16. A-  _- 
interpretaciulad aris marjvniv 1-adgiliani simravluri TanakveTis operacia, am 

adgilis formaluri gansazRvris area {Ns; NSi; Nze; Nad; Namde; NTan} 

simravle,  sityviTi gansazRvris area Ns. NSi, Nze, Nad, Namde, NTan tipis 

sityvaTa simravle;  

17. Ama  _ma 

interpretaciulad aris marjvniv 1-adgiliani simravluri TanakveTis operacia, 

formaluri gansazRvris area {Nma} simravle,  sityviTi gansazRvris area Nma 

tipis sityvaTa simravle.  

 

2.2. samsjelo saxelebis Casmebis tipobrivad msazRvreli anu makvantificirebeli 

enobriv-maTematikur konstruqciebi: 

18. Qi(_1) 

formaluri anu sintaqsuri gansazRvris area {Ni; Nis; Nisken; Nisgan; NisTvis; 

Nidan; NiT} simravle,  sityviTi gansazRvris area Ni. Nis, Nisken, Nisgan, 

NisTvis, Nidan, NiT tipis sityvaTa simravle, kvantoruli gansazRvris area 

{(_1/Ni); (_1/Nis); (_1/Nisken); (_1/Nisgan); (_1/NisTvis); (_1/Nidan); (_1/NiT)} 

enobriv-maTematikuri sqemebis simravle, interpretaciulad martivi 

kvantifikatori afiqsirebs Casmis tips, xolo rTuli kvantifikatori cvlis 

sakvantificirebel samsjelo simravlesac;  

19. Q-(_1) 

formaluri anu sintaqsuri gansazRvris area {Ns; NSi; Nze; Namde; NTan} 

simravle,  sityviTi gansazRvris area Ns. NSi, Nze, Namde, NTan tipis sityvaTa 

simravle, kvantoruli gansazRvris area {(_1/Ns); (_1/NSi); (_1/Nze); (_1/Namde); 

(_1/NTan)} enobriv-maTematikuri sqemebis simravle, interpretaciulad martivi 

kvantifikatori afiqsirebs Casmis tips, xolo rTuli kvantifikatori cvlis 

sakvantificirebel samsjelo simravlesac; 

20. Qma(_1) 

formaluri anu sintaqsuri gansazRvris area {Nma} simravle,  sityviTi 

gansazRvris area Nma tipis sityvaTa simravle, kvantoruli gansazRvris area 

{(_1/Nma)} erTelementiani simravle, interpretaciulad martivi kvantifikatori 

afiqsirebs Casmis tips, xolo rTuli kvantifikatori cvlis sakvantificirebel 

samsjelo simravlesac.  

 

3. msjeli anu enobriv-maTematikuri predikatuli konstruqciebi: 

birTvul azriTmetyvelebiT enaSi, qarTuli enis martivi anu araSedgenili 

samsjelo sityvebisaTvis Cven ganvixilavT [V(N1 ,…, Nn)=t]n enobriv-maTematikur 

sqemebs, sadac Ni{Ni; Nis; Nisken; Nisgan; NisTvis; Nidan; NiT; Ns; NSi; Nze; Nad; 

Namde; NTan; Nma}. amasTan, rogorc Cans, qarTuli enis specifikebidan gamomdinare, 

sqemis zeda adgilianobis maCvenebeli n indeqsi izRudeba pirobiT n5 da NiNj 

mxolod maSin, roca ijs (aq,  simboloTi aRniSnulia grafikuli tolobis 

operatori). amasTan, n-adgiliani  [V(N1 ,…, Nn)=t]n azriTmetyvelebiTi samsjelo 

sqemis siRrmiseuli anu Sinaarsuli sainterpretacio area N1 ,…, Nn sagnobrivi 



 

simravleebis N1 … Nn dekartul namravlze gansazRvruli logikur-lingvisturi 

predikatuli sqema1.       

  
amgvarad, ise rogorc es xdeba formaluri maTematikuri Teoriebis SemTxvevaSi, 

Cven alfabeturad gavwereT qarTuli enobriv-maTematikuri azriTmetyvelebiTi enis 

birTvuli nawili. amasTan, zogadad mimovixileT am enobriv-maTematikuri Teoriis 

simravlur-Teoriuli interpretirebis sakiTxebi.  

es yvelaferi ki, imis gaTvaliswinebiT, rom amave naSromis wina nawilSi ukve 

dadasturda am midgomebis produqtuloba Cven winaSe mdgari Tanamedrove logikur-

lingvisturi amocanebis WrilSi, gvaZlevs imis Tqmis uflebas, rom qarTuli 

azrovnebiTi wesTwyobis formalurad mkacri logikur maTematikuri meTodebiT 

SeswavlisaTvis aucilebeli saniadago kari, qarTuli azriTmetyvelebiTi enis 

zemoaRwerili modelis saxiT, Riaa. rac Seexeba imas, rom es Ria kari am mimarTulebiT 

qarTuli maTematikuri Zalebis forsirebul mobilizebas iTxovs, cxadia. cxadia es, 

erTi mxriv, gamomdinare im Cvens winaSe mdgari amocanebis Rrma erovnul kulturuli 

Rirebulebebidan, romlebzedac Cven ukve araerTxel gvqonda saubari da, meore mxriv, 

gamomdinare am metad mniSvnelovan samecniero sferoSi qarTuli moZraobis im 

xangrZlivi CamorCenisgan, rac, rogorc Cans, ZiriTadad, saqarTveloSi maTematikuri 

logikis gvian formirebulobam ganapiroba. 

 

 

7. zogadad samsjelo sityvebisa da msjeli sityvebis 

Sesaxeb qarTul enaSi 
 

 axla SevecdebiT gavakeToT qarTul enaSi samsjelo sityvebis zogadi analizi. 

anu im sityvebis, romlebic azrs ki ar gamoTqvamen, aramed, piriqiT, romlebzedac 

azris gamomTqmeli sityvebiT es azri gamoiTqmis. 

Tavdapirvelad SevecdebiT gavarkvioT samsjelo sityvisa da sxvadasxva 

metyvelebis nawilebis urTierTmimarTebaTa sakiTxi. 

cxadia, rom nebismieri arsebiTi saxeli amavdroulad samsjelo sityvaa, da Cven, 

rodesac fregeseuli lingvisturi predikatisa da logikuri brunebis sakiTxs 

ganvixilavdiT, aqcentirebulni viyaviT swored arsebiTi saxelebiT mocemul samsjelo 

sityvebze. 

cxadia isic, rom nacvalsaxelebi iZlevian samsjelo sityvebs da isic, rom 

nacvalsaxelebis, rogorc ara marto samsjelo sityvebis, zogadi logikur-sintaqsuri 

yofaqcevebi calke Seswavlas iTxovs. aSkaraa, rom es Tematika cdeba martivi TxrobiTi 

winadadebis problematikas da igi ufro meti moculobiT rTuli winadadebebis 

sintaqsisa da teqstis lingvistikis areSia moqceuli. cxadia isic, rom maTematikuri 

                                                 
1 lingvisturi predikatis garda zemoaRniSnuli saxis siRrmiseuli anu Sinaarsuli interpretaciisa, 

qarTuli ena gvibiZgebs agreTve arasiRrmiseuli anu sufTa formaluri enobriv-Sinaarsuli 

interpretaciis ganxilvisaken. kerZod, Cveni midgomebiT, n-adgiliani  [V(N1 ,…, Nn)=t]
n
  

azriTmetyvelebiTi samsjelo sqemis arasiRrmiseuli anu formaluri enobriv-Sinaarsuli 

sainterpretacio are aris garkveuli N*1 ,…, N*n  enobrivi simravleebis N*1F…FN*n Tavisufal 

dekartul namravlze gansazRvruli lingvisturi predikatuli sqema. es xedva ufro detalurad Suqdeba 

[47, 51]-Si. unda iTqvas, rom amjerad Cven aqcentirebulni ara varT arasiRrmiseul enobriv-Sinaarsul 

interpretaciebze. Tumca, cxadia, es Teoriuli xedva, romelic qarTuli enis brunebiTi specifikiT aris 

ganpirobebuli, Semdgom siRrmiseul Seswavlas da gamokvlevas iTxovs. aq erT-erTi problematuri 

sakiTxi Ns formis SesaZlo orjeradobaa, rac, Tu imasac gaviTvaliswinebT, rom xdeba mxolod 

SaniZiseuli pirveli seriis zmnur formebSi da xdeba iqac mxolod mouniSnavi obieqtis xarjze, 

mniSvnelovan intuicias iZleva am TvalsazrisebiT logikur-lingvisturi xedvebis dasazusteblad. 



 

da zogadlogikuri TvalsazrisebiT es tipi enobrivi operatorebisa metad sainteresoa. 

am miznebiT gadasaazrebelia termin „nacvalsaxelis‟ Sinaarsi da is, Tu ramdenad 

srulad asaxavs igi am saxeliT wodebuli sityvebis yofaqcevas. ase magaliTad, 

winadadebaSi „me vici is, rom araferi ar vici‟ sityva „is1‟ ar enacvleba aranair 

saxels da, Sesabamisad, igi am gagebiT, cxadia, arc nacvalsaxels warmoadgens2.  

sakamaTo ar aris arc is, rom raodenobrivi ricxviTi saxelebi, romlebic, Tavis 

mxriv, sakmaod rTuli enobrivi Sinaarsebia, rig SemTxvevebSi anu garkveul lingvistur 

predikatebTan samsjelo sityvebad gvevlinebian. magaliTad, aseT SemTxvevebTan gvaqvs 

saqme „tolia‟, „naklebia‟ da „metia‟ msjeli sityvebiT agebul winadadebebSi „aTi tolia 

ocis,‟, „erTi naklebia orze.‟ da „xuTi metia samze.‟. 

rogorc Cans, rigobriv ricxviT saxelebsa da zedsarTav saxelebs samsjelo 

TvalsazrisebiT daaxloebiT erTidaigivegvari datvirTvebi aqvT, rac TavisTavad imasac 

niSnavs, rom aq moniSnuli TvalsazrisebiT kvlevebia sawarmoebeli.  

samsjelo sityvis cnebis analizi iTxovs Sedgenili Semasmenlis sakiTxis 

gadaazrebasac. ganvixiloT winadadebebi „vaSli aris wiTeli3‟ da „is aris pirveli‟. 

Cveni midgomebiT am winadadebebSi msjeli sityva aris sityva „aris‟, xolo sityvebi 

„wiTeli‟ da „pirveli‟, iseve rogorc sityvebi „vaSli‟ da „is‟, samsjelo sityvebia. 

amgvarad, Cven winadadebebSi „vaSli aris wiTeli‟ da „is iyo pirveli‟ samsjelo sityvas 

„aris‟ ganvixilavT marcxniv da marjvniv 1-adgilian predikatad. amasTan, pirvel 

winadadebaSi sityva „wiTeli‟ ganixileba am predikatis simravlur samsjelo sityvad, 

rac imas niSnavs, rom igi samsjelod maniSneblobs garkveul simravleze mTlianobaSi 

da, Sesabamisad, ar iZleva am simravlis romelime wevrTan misvlisa da masze msjelobis 

ganviTarebis saSualebas. rac Seexeba meore winadadebaSi arsebul samsjelo sityvas 

„pirveli‟ da mis simravlur_Teoriul semantikur analizs, rogorc Cans, igi cnebiTad 

ukavSirdeba ara Cveulebriv, daulagebel, aramed garkveuli Tvisebis gaswvriv 

gansazRvrul da amavdroulad rigiTad dalagebuli simravlis maTematikur cnebiT 

gagebas da, Sesabamisad, cxadia, rom am tipis sityvebis simravluri analizi aq 

aRniSnulis gaTvaliswinebiT unda gakeTdes. 

                                                 
1
 lingvistur-logikuri TvalsazrisebiT Tu ra operatoria es „is‟ mniSvnelovani sakiTxia.  
2 Cveni midgomebisaTvis gansakuTrebiT mniSvnelovania cnebaTa sworad SerCeuli da amdenad bunebrivi 

mixvedradobis momcemi dasaxeleba. – anu, terminologiis rogorc gaqarTuleba, ise maTi qarTuli 

sityvebiT mocemul bunebriv gagebadobebTan arawinaaRmdegobrioba Cveni erT-erTi umniSvnelovanesi 

mizania. anu „samkuTxeds‟, cxadia, an „samkuTxedi‟ unda erqvas an „Sekruli samgverda‟ da isic, rom mis 

dasaxelebaSi aucileblad gareuli unda iyos sami da ar unda iyos gareuli arcerTi sxva misgan 

gansxvavebuli ricxviTi saxeli. Cven amiT imis Tqma gvinda, rom ena an inarCunebs mecnierul datvirTvebs 

da es im SemTxvevaSi, Tu mecnieruli terminologia am enis sityvebiT mocemul bunebriv Sinaarsul 

garemosTan erTad iZleva intuiciuri anu winmWvreti daskvnebis gakeTebis saSualebas, anda, yvela sxva 

SemTxvevaSi, ena, rogorc mecnieruli azrovnebisas ara warmadi, knindeba am enobrivi bunebis 

matareblebTan erTad. 
3
 rogorc Cans, aseTi tipis winadadebebSi arsebuli samsjelo sityva „wiTeli‟ mkacri logikur-

lingvisturi TvalsazrisebiT tipobrivad gansxvavdeba „wiTeli vaSli‟ frazaSi arsebuli igive 

sityvisgan, romelic, rogorc zedsarTavuli konstruqcia, azriTmetyvelebiT enaSi gaigeba „wiTeli_1„ 

1-adgilian funqcionalur enobriv-maTematikur operatorad, maSin rodesac winadadebaSi „vaSli aris 

wiTeli‟ igi gagebulia {wiTeli} sityviT mocemul sakuTriv samsjelo simravled. garda amisa, rogorc 

Cans, gansaxilvelia simravleTa mocemis kidev erTi, aqamde ucnobi wesi, romelsac Cven simravleebis 

enobrivi anu sityviTi mocemis wess vuwodebT. am wesis mixedviT, enobriv-maTematikur sistemaSi 

simravle moicema saxeliT. amasTan, simravle sagnobrivia, Tu misi nebismieri wevri sistemaSi imave 

saxeliT iwodeba, xolo Tu saxeliT mocemadi simravlis wevrebi igive saxeliT ar iwodebian, maSin 

simravle TvisebiTia. rogorc Cans, sagnobrivi simravlidan SesaZlebelia wevris amorCeva, maSin rodesac 

TvisebiTi simravlidan wevri ar amoirCeva. 

 



 

cxadia, rom aRniSnuli simravlur_Teoriuli analizisas arsebiTad unda 

daveyrdnoT iseT monacemebs, rogorebicaa magaliTad „yvela wiTeli‟ da „yvelanairi 

wiTeli‟ enobrivi Sinaarsebi. anu, cxadia, rom is maTematikuri analizi, romelic 

mizezTa gamo ar iTvaliswinebs, an ver iTvaliswinebs bunebriv-enobrivi Sinaarsulobis 

aseve bunebriv simravlur Taviseburebebs, cxadia ver moiZiebs am bunebriv viTarebaTa 

Sesaxeb dayenebul kiTxvebze swor da viTarebaTa adekvatur pasuxebs. 

winadadeba „avadmyofi xdeba kargad1‟ gvafiqrebinebs, rom enaSi samsjelo sityva 

zmnizediTac SeiZleba moicemodes. aqve SevniSnoT, rom „aris‟ da „xdeba‟ tipis msjel 

sityvebs Cven dabmuladgilian msjel sityvebs vuwodebT im ubralo mizezis gamo, rom 

am msjeli sityvebis SemTxvevaSi maTi samsjelo sityvaTa adgilmonacvleoba, rogorc 

wesi, iwvevs mowodebuli Sinaarsebis Secvlas. magaliTad, ganvixiloT winadadebebi 

„kaci aris eqimi‟ da „prezidenti xdeba akademikosi2‟. mocemul winadadebebSi samsjelo 

sityvebis  adgilebis SecvliT gamowveuli Sinaarsebis cvalebadobis mizezi aris am 

adgilebis gaswvriv samsjelo sityvaTa monacvleobiT ganpirobebuli maTi, rogorc 

samsjelo Sinaarsebis, tipobrivi cvalebadoba. 

anu, Tu winadadebaSi „prezidenti xdeba akademikosi‟ sityva „prezidenti‟ 

samsjelod iZleva „romeliRac erT adamians‟, romelic „amJamad aris prezidenti‟, 

winadadebaSi „akademikosi xdeba prezidenti‟ igive sityva „prezidenti‟ samsjelod 

iZleva ara erT romelime adamians, aramed „mTlian simravles im adamianebisa, romlebic 

an iyvnen, an arian an odesme mainc iqnebian prezidenti‟. amgvarad, „xdeba‟ mimarTebaSi 

sityva „prezidenti‟ samsjelo adgilebis mixedviT an iZleva simravlis erT romelime 

wevrs, an mTlianobaSi mTel am simravles, rac gasagebs xdis ukve zemoaRniSnulT3. 

winadadebebi „ara mas man aTqmevina‟, „man Tqva ex‟ gvidasturebs, rom samsjelo 

sityvebis speqtri saocrad farToa da es bunebrivicaa. – aq rom Cven SezRudulebi 

vyofiliyaviT, maSin Cveni ena aseve SezRuduli da arasruli iqneboda azrTa da 

msjelobaTa gamoxatvisas. 

samsjelo sityvis cnebis sruli analizi Semdgom logikur-lingvistur kvlevebs 

moiTxovs. winamdebare naSromiT Cven ubralod vcdilobT davasabuTod am cnebis 

gansxvavebuloba dRes klasikur enaTmecnierebaSi arsebuli ara logikur-gramatikuli 

kategoriebisagan da warmovaCinoT am cnebis Rirebuleba Cven winaSe mdgari Tanamedrove 

logikur-lingvisturi problemebis WrilSi. 

axla zogadad ganvixiloT msjeli sityvis sakiTxi qarTulSi. aq Cven 

mimovixilavT SaniZiseuli gafarToebuli sistemis yvela mwkrivs. pirdapir vityviT, 

rom zmnebi „vwer‟, vwerdi‟, „davwer‟, „vwere‟, miweria‟, „damiweria‟, „mewera‟ „mqonda 

dawerilis‟ gagebiT da „mewereba‟ „meqneba dawerilis‟ gagebiT msjeli sityvebia, radgan 

isini damoukidebladac da maTTan mxolod samsjelo sityvebis mierTebiTac msjelobebs 

                                                 
1
 aq imis garkveva elifsisur samsjelo sityvasTan gvaqvs saqme, Tu „kargad‟ namdvilad samsjelo sityvaa, 

siRrmiseul kvlevebs iTxovs. anu, Tu winadadeba „avadmyofi xdeba kargad‟ gagebul iqneba, rogorc 

„avadmyofi xdeba kargad myofi‟ winadadebis elifsisuri anu Semoklebuli forma, maSin „kargad‟ 

elifsisur anu Semoklebul samsjelo sityvad Sefasdeba, xolo Tu sistemis siRrmiseuli analizi sxva, 

ufro dasabuTebul xedvas warmoaCens, maSin daskvnac im dazustebuli xedvis mixedviT gakeTdeba. 
2
 SevniSnavT, rom qarTul enaSi dabmuladgilebiani msjeli sityvebi mcire odenobiTaa da maT araarsebiTi 

datvirTvebi aqvT, maSin rodesac inglisuri enis TiTqmis nebismieri zmna dabmuladgiliania. amasTan, 

rogorc wesi, qarTuli enis dabmuladgiliani zmnebis indoevropuli Sinaarsuli analogebi am 

indoevropuli enebis gramatikul sistemebSi saxerxemlo datvirTvebiT arian, maSin rodesac qarTul 

enaSi am zmnebze datvirTva minimizirebulia. – es faqtobrivi viTareba cxadia moiTxovs siRrmiseul 

analizs da Sesabamis axsnebs. 
3
 aq warmodgenili msjeloba kargad warmoaCens enobrivi semantikebis analizisas simravluri midgomebis 

fundamentur Rirebulebas. amasTan, igi zogadqarTul da zogadindoevropul enobriv azrovnebaTa 

ganmasxvavebeli specifikebis siRrmeebidan danaxvis saSualebas iZleva.   



 

anu TxrobiT winadadebebs iZlevian. da es maSin, rodesac zmnebi, „vwerde‟, „davwerdi‟, 

„davwerde‟, „vwero‟, „davwero‟, „mewera‟, „damewera‟, „meweros‟ da „dameweros‟  msjeli 

sityvebi ar arian, im ubralo mizezis gamo, rom maT mxolod Tavisi saSualebebiT 

msjelobis anu TxrobiTi winadadebis ageba ar ZaluZT. 

CvenTvis winadadebaSi „me minda vwerde‟ msjeli sityvaa „minda‟, xolo „vwerde‟ 

samsjelo sityvaa. aseTivenairad vgebulobT winadadebebs „me mindoda mewera‟. „me minda 

meweros‟, „me unda vwero‟. amgvarad, CvenTan, SaniZiseuli zmnebis mxolod erTi nawili 

ganixileba msjel sityvebad, kerZod ki msjeli sityvaa SaniZisuli TxrobiTi kilos 

yvela zmna garda pirveli xolmeobiTis formis zmnebisa. rac Seexeba miseuli sistemis 

kavSirebiTi kilos zmnebs, isini, Cveni midgomebiT, msjeli sityvebi ar arian. 

am TvalsazrisebiT calke sakvlevia SaniZiseuli sistemiT pirveli xolmeobiTi 

formis zmnuri Sinaarsebi. rac Seexeba kavSirebiTi kilos formis zmnebs, isini, Cveni 

midgomebiT, arian erTgvari qarTuli pirisniSniani semantikuri analogebi 

indoevropuli infinituri formebisa. Tumca, aq jer xedvebi Camoyalibebis procesSia 

da is rac aq iTqva ar niSnavs imas, rom maT Cven infinitur anu sawyis formebad 

ganvixilavT. yovel SemTxvevaSi is, rom isini ar arian msjeli sityvebi da rom 

arasdros damoukideblad ar iZlevian martiv warTqmiT TxrobiT winadadebas, cxadia. 

ufro metic, dasturdeba, rom warTqmiT winadadebaSi isini, rogorc wesi, winadadebis 

romelime erT samsjelo Sinaarss gvawvdian da, rogorc Cans, es maTi ZiriTadi 

logikur-lingvisturi funqciaa. 

Cveni midgomebiT gansakuTrebiT sainteresoa „rom‟ kavSiris sakiTxi. rogorc Cans, 

martiv TxrobiT winadadebebSi „rom‟ operatoris ZiriTadi funqcia msjeli sityvis 

samsjelo sityvad gardaqmnaa. magaliTad, winadadebaSi „man icoda, rom is saxlSi iyo‟ 

sityva-operatori „rom‟ winadadebas anu msjel sityva-Sinaarss „is saxlSi iyo‟ 

gardaqmnis samsjelo sityva-Sinaarsad „rom is saxlSi iyo‟. daaxlobiT igive 

viTarebasTan gvaqvs saqme winadadebaSi „rom mcodnoda, (rom) saxlSi iyo davurekavdi‟. 

Tumca es tipi winadadebebisa da, zogadad, SaniZiseuli sistemis e.w. pirveli 

xolmeobiTis formis zmnuri Sinaarsebi, rogorc aRvniSneT, calke Seswavlas moiTxovs. 

amgvarad, msjeli sityvis cnebiTi Sinaarsi ar emTxveva SaniZiseuli zmnis cnebiT 

Sinaarss. igi arc SaniZiseuli TxrobiTi kilos zmnis cnebas emTxveva, radgan Cven 

miseul pirvel xolmeobiTs, romelic masTan TxrobiTi kilos zmnaa, ar ganvixilavT 

ZiriTadi safexuris msjel sityvad. 

xazgasasmelia isic, rom CvenTvis sityva msjelia maSin, da mxolod maSin, Tu igi 

damoukideblad anu mxolod misi enobrivi sityviTi bunebiT iZleva iseT Sinaarss, 

romelzedac kiTxvis dasma WeSmaritad asea Tu ara uadgilo da, Sesabamisad amisa, azrs 

moklebuli ar aris. amasTan, Cveni midgomebiT, imisaTvis, rom sityva iyos msjeli, ar 

aris arsebiTi gamoxatavs is moqmedebas Tu mdgomareobas, Tu arc erTs da arc meores. 

garda amisa, msjel sityvas zmnisgan isic ganasxvavebs, rom ar aris aucilebeli masSi 

gamoiyofodes piris niSani da, Sesabamisad amisa, arc is aris aucilebeli igi 

iuRlebodes. ase magaliTad „unda‟ rogorc valdebuleba msjeli sityvaa, radgan raRac 

an unda an ar unda gakeTdes. amasTan, igi ar iuRleba da, Sesabamisad, masSi arc piris 

niSani ar gamoiyofa. rac Seexeba SaniZiseul drois kategorias, romelic, miuxedavad 

imisa, rom igi udroo zmnebsac ganixilavs, erT-erTi ZiriTadi zmnuri kategoria, unda 

iTqvas, rom, Cveni midgomebiT, igi (e.i. dro) rogorc logikuri mizez-Sedegobriobis 

erT-erTi Zireuli maxasiaTebeli ar aris gamarTlebuli mxolod msjel sityvebTan 

davinaxoT. amgvarad, Cven vTvliT, rom drois kategoria samsjelo Sinaarsebsac 

axasiaTebT da misi mxolod msjel Sinaarsebze dadeba Tavidanve araswori gzaa mizez-

SedegobriobaSi droisa da droSi mizez-Sedegobriobis matarebeli iseTi sistemis 

axsnisaTvis, rogoric bunebrivenobrivi azrovnebaa. gaumarTlebelia agreTve azrovnebiTi 



 

anu enobriv-logikuri drois kategoriis gaazreba realur drosTan mibmulad da amiT 

enaSi gramatikuli sakiTxebis gadawyveta, miT ufro, rom enobriv-logikuri azrovneba, 

rogorc samyaro, ara Tu idgmeba, aramed idgams, anu TavisTavSi moicavs, realur, 

araazrovnebiT samyaros, sadac dro, rogorc Cans, mxolod sworxazovnad miedineba.    

amgvarad, is, rom msjeli sityvisa da samsjelo sityvis cnebebi, rogorc 

logikuri-lingvisturi kategoriebi, gansxvavdeba klasikuri enaTmecnieruli 

xedvebisaTvis damaxasiaTebeli da dRes ganxilvadi lingvisturi kategoriebisagan, 

cxadia. rac Seexeba am cnebebis mimarTebas xomskiseul da montegiuseul logikur-

lingvistur kategoriebTan, unda aRiniSnos, rom aqac saqme gvaqvs mniSvnelovan 

gansxvavebebTan, romelTa mizezi, erTi mxriv, qarTuli enis inglisurisgan 

gansxvavebuli enobriv-logikuri Taviseburebebia, meore mxriv ki, aris is, rom Cven 

veyrdnobiT aRniSvnaTa TeoriiT gansazRvrul, axal, maTTvis ucnob maTematikur 

safuZvlebs. Tumca, xazgasmiT unda aRiniSnos isic, rom Cveni logikur-lingvisturi 

kvleva fundamenturad eyrdnoba rogorc montegiuseul simravlur-Teoriul logikur-

lingvistur Tvalsazrisebs, ise xomskiseul zogadlingvistur midgomebs da rom maTi 

sasafuZvlo monawileobis gareSe igi ver Sedgeboda. 

 

 

8. naSromis daskvniTi mimoxilva 

 

 qarTuli enis logikuri gramatikiT qarTuli weriTmetyvelebiTi, 

zepirmetyvelebiTi da azriTmetyvelebiTi enebi ganixileba S. fxakaZiseuli aRniSvnaTa 

TeoriiT gafarToebul  fregeseul maTematikur enaze da ZiriTad maTematikur - 

simravlur, logikur da formalur operaciebze dayrdnobiT. 

amasTan, Cven veyrdnobiT montegiuseul logikur-lingvistur da simravlur-

Teoriul xedvebsa da zogad xomskiseul lingvistur midgomebs. naSromSi 

montegiuseuli xedvebis gaTvaliswinebiT detalurad aris gamokvleuli qarTuli da 

inglisuri enobrivi sistemebis ganmasxvavebeli Taviseburebebi. 

ganxilulia logikuri brunebisa da lingvisturi mimarTebebis fundamenturi 

cnebebi. naCvenebia, rom qarTulSi brunvis niSnebi realizacias ukeTeben formaluri 

Casmis maTematikur operacias. amasTan, kvatifikatorebi gagebulia rogorc am 

formaluri Casmis operatoris tipis ganmsazRvrelebi. zedsarTvi saxelebi, romlebic 

Tvisobrivad ganmsazRvreli sityvebis erT-erTi kerZo klasia, simravluri TanakveTis 

operaciasTan kombinirebulad gaazrebulia rogorc A_1 saxis enobriv-maTematikuri 

marjvniv 1-adgiliani simravluri operacia. winadadebis amgebi msjeli sityvebi azrdeba 

[V(N1 ,…, Nn)=t]n saxis lingvistur anu enobriv-maTematikur predikatebad, sadac Nk  

(k{1, 2, . . . ,n}) aris Cveni midgomebiT qarTulSi gamoyofili Ni, Nis, Nisken, Nisgan, 

NisTvis, Nidan, NiT, Ns, NSi, Nze, Nad, Namde, NTan, Nma brunviTi formebidan erT-

erTi. aq, qarTuli grafikuli simboloebi i, is, isken, isgan, isTvis, idan, iT, s, Si, ze, 

ad, amde, Tan, ma, arian mabrunebeli morfemebi, romlebic [V(N1 ,…, Nn)=t]n saxis n-

adgilian lingvistur predikatebSi adgilebis indeqsatorebis funqciebs asruleben. 

TxrobiTi winadadebis damasrulebeli niSani gagebulia [_1 =t] saxis enobriv-

maTematikur Semamoklebel sqemad. 

naSromSi ganviTarebuli midgomebis safuZvelze ganxilulia bunebrivi enobrivi 

Sinaarsebis maTematikur enaze Targmnis anu bunebrivi enobrivi Sinaarsebis 

maTematikurad gagebis problemis Zireuli Semadgenlebi. amasTan, martivad gasagebi 

magaliTebis meSveobiT sabuTdeba, rom Cvens mier ganviTarebuli meTodebi iZleva 

qarTuli winadadebebis maTematikur enaze meqanikurad mTargmneli sistemis agebis 

martiv da bunebriv gadawyvetas. 



 

naSromis dasasruls alfabeturad gawerilia qarTuli enis birTvuli nawilis 

pirveli anu arasruli montegiuseuli simravlur-Teoriuli modeli.  
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On the Linguistic Relations and Logical Declension in Georgian  
Abstract 

 
According to the logical grammar of the Georgian language the written, spoken and mental Georgian 

languages are considered in the context of Frege‟s mathematical language which is extended by Notation 
Theory of  Sh. Pkhakadze together with the main set-theoretic, logical and formal operations. 

Also, our conception is based on Montegue‟s logic-linguistic and set-theoretical views and the general 
linguistic approach of Chomsky. Taking into consideration Montegue‟s standpoint we have analyzed in detail 
the features in which the Georgian linguistic system differs from the English linguistic system. 

The fundamental concepts of the logical declension and linguistic relations have been considered in the 
article. It has been shown that the Georgian declensional morphemes (suffixes) represent the mathematical 
operators of formal replacements (insertion). At the same time the quantifiers operate on the formal 
replacements operators and  determine their type. The adjectives which are the special class of the 
determiners are conceived as the set-theoretical right-one-place lingual-logical operation of the form A∩–1. 
The verbs constructing sentences are interpreted as the linguistic or lingual-mathematical predicates of the 

form [V(Nα1,…, Nαn)=t]
n
, where Nαk∈{N-i, N-is, N-isken, N-isgan, N-istvis, N-idan, N-it, N-s, N-shi,   N-ze, N-ad, N-amde, 

N-tan, N-ma} the elements of which are, according to our approach developed in the paper, the abstract formal 
representations of the Georgian declension. Here the Georgian suffixes -i, -is, -isken, -isgan, -istvis, -idan, -it, 
-s, -shi, -ze, -ad, -amde, -tan, -ma are the declensional morphemes which, on the basis of this approach, 
perform the function of place indexers in the linguistic n-place predicates [V(Nα1,…, Nαn)=t]

n
. The conclusive 

sign of the declarative sentence is conceived as the lingual-mathematical contracting scheme [–1 = t].  
The main constituents of the problem of translation into the mathematical language i. e. the 

mathematical understanding of the natural linguistic contents have been considered on the basis of the 
approach developed in the work. At the same time the fact that using our methods it is possible to construct 
the automatic translator for the Georgian sentences into the mathematical language has been shown via 
apprehensible examples. 

In conclusion we have set forth alphabetically the first or incomplete Montegue‟s set-theoretical 
model of the core part of the Georgian language. 
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gankiTxulebani (interrogaciebi) 

da maTi gamoyeneba 
 

o. WankvetaZe, g. WankvetaZe 

 
    I. zogierTi specialuri  (aralogikuri) damokidebulebani [1] (gv.3–4)  

1. tolobis damokidebuleba anu toloba– (a=b), sadac a da b nebismieri formebia. 

toloba refleqsuri simetriuli da tranzituli damokidebulebaa (e. i. ekvivalentobis 

damokidebulebaa) [1] (gv.5–6). tolobis moqmedebis ariali (gansazRvris are) 

warmoadgens TermTa  dalagebul wyvilebis simravles, anu Tu davuSvebT metyvelebis 

Tavisuflebas, vityviT, rom toloba TermTa mTel simravlezea gansazRvruli [2] 

(gv.17). 

2. utolobis damokidebuleba anu utoloba aris tolobis uaryofa–anu ba  . 

utoloba, iseve rogorc toloba simetriulia, magram arc refleqsuria da arc 

tranzituli. misi moqmedebis areali, iseve rogorc tolobisa aris TermTa 

dalagebuli wyvilebis simravle, anu martivad TermTa mTeli simravle.  [2] (gv.17). 

3. naklebobis damokidebuleba anu nakleboba a<b. igi tranzitulia, magram arc 

refleqsuria da arc simetriuli: misi moqmedebis areali (gansazRvris are) 

warmoadgens namdvil ricxvTa dalagebuli wyvilebis simravles, anu martivad namdvil 

ricxvTa simravles. 

4. metobis damokidebuleba anu metoba – a>b. igi iseve rogorc nakleboba, 

tranzitulia, magram arc refleqsuria da arc simetriuli. misi gansazRvris arec 

iseTivea, rogorc naklebobisa. 

5. cxadia, rom naklebobis uaryofis saxeli iqneba unakleboba analogiurad im 

garemoebisa, rom tolobis uaryofis saxelia utoloba. radgan, aa   WeSmaritia, 

amitom unakleboba refleqsuri da tranzitulia, magram arasimetriuli. cxadia, 

unaklebobis gansazRvris are iqneba namdvil ricxvTa simravle. 

6. axla ki ukve naTlad Cans, rom metobis uaryofis saxeli iqneba umetoba da 

radgan aa   umetoba refleqsuria da tranzituli, magram araa simetriuli, iseve 

rogorc unakleboba. 

cxadia, rom utolobis zemoaRniSnuli gansazRvris Semdeg oTxeulidan 

),,,( babababa   verc erTs ver vuwodebT utolobas, radgan erTis mxriv 

arcerTi maTgani ar warmoadgnes  tolobis uaryofas, xolo meores mxriv ki oTxeulis 

nebismieri wevri da utoloba erTmaneTisagan gansxvavdebian mTeli rigi arsebiTi 

TvisebebiT (simetriuloba, tranzituloba gansazRvris are), rac miuRebels xdis 

utolobis klasikur gansazRvras. oTxeuls ki saerTod metnakleboba vuwodoT. 

toloba maTematikaSi uZvelesi droidan gvxvdeba da uaRresad didi datvirTviT 

sargeblobda da sargeblobs amJamadac, radgan sabunebismetyvelo  mecnierebaTa 

kanonebis sakmaod didi umravlesoba tolobiT gamoixateba. 

sam saukuneze metia da amJamadac didi warmatebiT mimdinareobs Seunelebeli 

kvleva zemoganxiluli eqvsi damokidebulebis (toloba, utoloba, nakleboba, metoba, 

unakleboba, umetoba) rac ganpirobebulia maTi mecnierebisa da teqnikis TiTqmis yvela 

sferoSi udidesi gamoyenebadobis gamo. 1934 wels (ix. [3]) gamovida sami amerikeli 

avtoris monumenturi naSromi, romelSic umaRles doneze iqna Seswavlili 

zemoaRniSnul damokidebulebaTa TiTqmis yvela Tviseba. am Sromis SedarebiT 

Tanamedrove gamoZaxili 1961 wels gamoica (ix. [4]). 

kvleva gacilebiT ufro saintereso gaxdeboda, Tu gveqneboda gankiTxulebis anu 

interrogaciis zogadi cneba. davrwmundeT amaSi. 



 

II. aralogikuri gankiTxulebani (interrogaciebi) da maTi gamoyeneba. 

damokidebulebas, romelSic gvxvdeba erTi an ramdenime ucnobi gankiTxuleba 

ewodeba. rogorc Cans, gankiTxulebis cneba gantolebis cnebis sakmaod farTo 

ganzogadebaa (gantoleba ucnobiani tolobaa). 

termini `gankiTxuleba” Semdegi garemoebis safuZvelze iqna SemoRebuli. rogorc 

cnobilia, gantolebis amoxsna garkveuli xasiaTis Ziebis (gamoZiebis) procesTan aris 

dakavSirebuli. veZebT ucnob obieqts cnobili obieqtebis mocemulobis safuZvelze, 

iseve, rogorc eZeben ucnob borotmoqmeds cnobili faqtebis mocemulobis safuZvelze. 

unda moZebniliyo tolobis Sesabamisi raime qarTuli sityva da Semdeg, rogorc sityva  

tolobidan warmoebulia sityva `gantoleba” aseve gvewarmoebina tolobis Sesabamisad  

napovni sityvidan  Sesabamis termini. aseTi sityva aRmoCnda `kiTxuloba” (ix. [5], [6]) 

romlisganac vawarmoeT sityva gankiTxuleba, iseve, rogorc tolobidan nawarmoebia  

sityva gantoleba. rac Seexeba termins, interrogacia, igi amoRebulia [7]–dan. igi 

farTodaa gavrcelebuli Tanamedrove wamyvan evropul enebSi da mas qarTulad 

Seesabameba sityvebi: `kiTxva”, `dakiTxva”, `gamoZieba” da sxvani. ase, rom qarTulad 

SeiZleba gamoyenebul iqnes ori termini–erTi, rogorc nacionaluri termini–

`gankiTxuleba” da meore, rogorc internacionaluri termini `interrogacia”. 

pirveli oficialuri moxseneba gankiTxulebis cnebis Sesaxeb wakiTxul iqna 

1997 wels saqarTvelos maTematikuri sazogadoebis II yrilobaze, magram yrilobis 

Tezisebis gamoqveyneba ver moxerxda. jer-jerobiT yvelaze ufro srulyofilad 

gankiTxulebis cneba gadmocemulia [8] -Si. 

XX saukunis meore naxevarSi aralogikur gankiTxulebaTa kvleva kidev ufro 

gaZlierda zogierTi terminologiuri uzustobebis TanxlebiT. magaliTad, winadadebebi: 

`amovxsnaT gantoleba”, `davamtkicoT toloba” orive zustadaa formulirebuli, xolo 

winadadebaTagan `amovxsnaT utoloba”, `davamtkicoT utoloba” pirveli arazustadaa 

formulirebuli. (unda iyos amovxsnaT ganutoleba), rac sruliadac araa gasakviri, 

radgan mecnierebs amoZravebT ara marto Teoriuli kvlevis interesebi, aramed isini 

iZulebuli arian awarmoon iseTi praqtikuli samuSaoebi, romlebic dakavSirebuli 

arian stiqiur ubedurebaTa prognozirebis, rTuli ekonomikuri sakiTxebisa da sxva 

mravali rTuli Teoriuli da praqtikuli problemebis gadawyvetasTan. am SemTxvevaSi 

iqmnebian ara marto calkeuli sakmaod seriozuli Teoriuli da praqtikuli xasiaTis 

Sromebi (magaliTad [9], romelic eZRvneba diferencialur da integralur gantolebaTa 

da ganmetnaklebebaTa Teorias), aramed iseTi maRalxarisxovani monumenturi 

monografiebi, rogoricaa amerikeli mecnieris j. dancigis [10] (1966) da oTxi avtoris 

[11] (1976) monografiebi. maT mohyva frangi maTematikosis m. minus monografia [12], 

romelic orjer gamoica parizSi (1983-1989) da 1990 wels gamovida mis rusuli 

Targmani. masSi maRal mecnierul donezea gadmocemuli rogorc Zveli Sromebi, aseve 

gamdidrebulia avtoris mier miRebuli SedegebiT. 

amrigad, XX saukune (gansakuTrebiT, misi mere naxevari) SeiZleba CavTvaloT 

aralogikur damokidebulebaTa da gankiTxulebaTa formirebis saukuned. 

cxadia, zemoaRniSnul urTules viTarebaSi yovlad warmoudgenelia yovelgvari 

uzustobis gareSe kvlevis warmoeba. zemoxsenebuli `uzustobani” amJamadac rom 

gamousworebeli rCeba, es namdvilad araa sasurveli. 

III. wminda logikuri gankiTxulebani (interrogaciebi) da maTi gamoyeneba. 

ganvixiloT axla wminda logikur gankiTxulebaTa gamoyenebadobis sakiTxi. 

wminda logikuri gankiTxulebis amoxsnis sakiTxebi ganxiluli gvaqvs or 

SromaSi: 

1. erTucnobiani wminda logikuri gankiTxuleba. deponirebulia saqarTvelos 

samecniero–teqnikuri informaciis samecniero kvleviT institutSi (teqinformi). 



 

registraciis nomeri 1244. registraciis TariRi 11.05.2003. deponirebuli Sromis 

referati dabeWdilia qarTul referatul JurnalSi rubrikiT “deponirebuli 

Sromebi”. 

2. mravalucnobiani wminda logikuri gankiTxuleba. (ibeWdeba). 

wminda logikuri gankiTxulebis amoxsnis Sedegad cnobili winadadebebis 

saSualebiT vpoulobT ucnob winadadebas (winadadebebs). 

logikuri gankiTxulebebi saerTod metad mniSvnelovani movlenaa maTematikur 

literaturaSi. logikur gankiTxulebebs didi gamoyenebiTi mniSvneloba aqvT, radgan 

nebismieri mecnieruli Sroma winadadebebis garkveuli simravlea. 

gansakuTrebuli mniSvneloba eqnebaT logikur gankiTxulebebs enaTmecnierebaSi, 

radgan aq ZiriTadad enis sityvebsa da winadadebebs ganixilaven. 
 

 

Interrogations and their use  
Abstract  

(О. Chankvetadze, G. Chankvetadze)  

 
In the work is characterized the logical and nonlogical interrogations and is shown that if we receive 

the general conceptions of interrogation we would avoid misunderstandings. Besides, solving of the 
nonlogical interrogations means to find unknown terms and solving of the logical interrogations means to find 
unknown sentences. So, logical interrogations can be used widely in every branches  of science, especially 
in linguistics. 
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redaqtoris SeniSvna: redaqcia mxars uWers terminologiuri sakiTxebis sadiskusio 

reJimSi ganxilvasa da qarTuli samecniero terminologiis Semdgom dazustebas, 

gaRrmavebasa da gafarToebas. ganxilul sakiTxebs exeba agreTve prof. S. fxakaZis 

naSromi `gantolebaTa Teoriis zogierTi sakiTxi” (Tsu, 1974). 
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maTematikuri meTodebi 

lingvistikaSi 

 

kari I:  

maTematikuri da bunebrivi 

enebis zogadi logikuri 

safuZvlebi 

kursi mzaddeba Comski-montegiuseuli logikur-lingvisturi mimarTulebis damfuZneblebis, 

samecniero wreebSi sayovelTaod aRiarebuli avtorebis barbara hol partis, alis ter miulenis 

da robert uolis im sauniversiteto saxelmZRvanelos mixedviT, romlis saTauria ,,maTematikuri 

meTodebi enaTmecnierebaSi”. am saxis qarTuli gamocemis ararsebobis pirobebSi kursis momzadebas 

akademikos Tamaz gamyreliZis, profesorebis daviT gordezianis, hamlet melaZisa da Tamaz 

TevzaZis rekomendaciebis safuZvelze srulad daeWira mxari ivane javaxiSvilis saxelobis 

Tbilisis saxelmwifo universitetis meToduri sabWos mier. 

maTematikis dafuZnebisa da swavlebis meTodikis kaTedraze 2004 wels Camoyalibebuli 

,,maTematikuri da bunebrivi enebis logikis” specializaciis da saxelmwifo miznobrivi 

programis - ,,kompiuteris sruli programul-momsaxureobiTi moqceva bunebriv qarTul 

enobriv garemoSi” - miznebisa da amocanebis gaTvaliswinebiT, kursis momzadebaze muSaobda 

jgufi (fil. mec. doqtori vladimer lekiaSvili, fil. mec. doqtori eTer soselia, fil. 

mec. kandidati marine ivaniSvili) mTavari mecnier TanamSromlis konstantine fxakaZis 

xelmZRvanelobiT. wignis saboloo variantis momzadebasa da redaqtirebaSi mniSvnelovani 

wvlili Seitanes maTematikis dafuZnebisa da meTodikis modulis docentebma givi nadibaiZem, 

vaxtang fxakaZem da filologiur mecnierebaTa doqtorma kaxa gabuniam. jgufi madlobas 

uxdis maT TanamSromlobisaTvis. 

 
 



 

Sesavali 

 

es wigni Seiqmna manamde arsebuli ori Sesavali kursis safuZvelze. esenia: 

barbara hol partis `maTematikis safuZvlebi~ da robert uolis `maTematikuri 

lingvistikis Sesavali~, romlebic 1984-86 wlebSi amerikis SeerTebul StatebSi 

gamoica. avtorebma male dainaxes am wignebis Sesworebisa da xelaxali gamocemis 

saWiroeba. am mizniT maT gadawyvites Zalebis gaerTianeba. male proeqts, romlis 

mizanic iyo winamdebare wignis - `maTematikuri meTodebi lingvistikaSi~ - gamocema, 

SeuerTda alis ter miuleni. 

misi winamorbedebis msgavsad, es wigni gansazRvrulia studentebisaTvis, 

romlebic Seiswavlian logikasa da lingvistikas, Tumca misi gamoyeneba SeuZlia 

yvelas, visac surs gaecnos diskretuli maTematikis im nawils, romelic farTod 

gamoiyeneba Tanamedrove lingvistur TeoriebSi. Cven vcdilobdiT simravleTa Teoriisa 

da maTematikuri logikis iseTi Sesavali kursis gakeTebas, romelic ZiriTadad 

mxolod saSualo skolis masalis Sesabamis maTematikur codnas daeyrdnoboda. da 

marTlac, ramdenadac wignis A da B nawilebiT warmodgenili maTematika exeba ara 

imdenad uwyvet struqturebs, magaliTad iseTebs, rogoric wrfe da sivrcea, aramed 

ufro iseT diskretul monacemebs, rogoric anbanur asoTa mimdevrobebia, mkiTxveli 

SedarebiT advilad ipovis am masalis msgavsebasa da siaxloves saSualo skolis 

algebrasTan, vidre formalur ariTmetikasTan, an analizur geometriasTan. amgvarad, 

Cveni erT-erTi ZiriTadi mizani iyo is, rom mogvemzadebina sasafuZvlo xasiaTis 

Sesavali kursi simravleTa Teoriasa da maTematikur logikaSi, radganac es swored is 

disciplinebia, romlebic aucilebelia enaTmecnierebaSi da ara mxolod enaTmecnierebaSi 

warmodgenili im mniSvnelovani formaluri xasiaTis naSromebis gasagebad, romelTa 

ricxvi dRiTi dRe izrdeba.  

wignis didi nawili eTmoba imis Cvenebas, Tu simravlur-Teoriuli da 

formalur-logikuri saSualebebiT rogor igeba ufro da ufro rTuli da saintereso 

struqturebi. amasTan, sauniversiteto kursis saaTobrivad SezRuduli  moculobis 

gaTvaliswinebiT vcdilobdiT mkiTxvelisaTvis gasagebad gveCvenebina is, Tu rarig 

sasargeblo SeiZleba aRmoCndnen es struqturebi sxvadasxva lingvistur sferoebSi. 

magaliTad, C nawilSi dalagebisa da operaciis cnebebidan amosvliT isazRvreba iseTi 

algebruli struqturebi rogorebicaa jgufi, naxevradjgufi, monoidi. aqve ganixileba 

bulisa da heitingis  algebrebisa da algebruli meseris cnebebi, romlebmac 

centraluri roli iTamaSes im bolodroindel naSromebSi, romelTa ZiriTadi mizani 

movlenebis (xdomilebebis), masis terminebis, koleqtiuri da distribuciuli 

moqmedebebisa da sxva amgvari semantikebis formaluri kvleva iyo. wignis D nawili 

eTmoba predikatuli logikis zogad formalur modelebsa da simravlur-Teoriul 

semantikebs. aRniSnuli sakiTxebis ganxilvisas arsebiTad gaTvaliswinebulia inglisuri 

enis erTi, garkveulad SezRuduli, magram Zireulad mniSvnelovani nawili, ris 

safuZvelzec Semdgom ukve ganixileba ganzogadebuli kvantorebis Teoria da is 

problemuri sakiTxebi, romlebic intensionalur konstruqciebs ukavSirdeba. E nawilSi 

ganxilulia sakiTxebi im samecniero sferodan, romelsac, tradiciulad, `maTematikuri 

lingvistikis~ saxeliT moixseniebdnen da romelic formaluri enebisa da avtomatebis 

Teorias aerTianebda. am nawilSi Semodis agreTve inglisuri enis araregularobis 

damtkicebac da aseve damtkiceba imisa, rom Sveduri germanuli ar warmoadgens 

konteqstisagan Tavisufal enas. aqvea warmodgenili masalebi iseTi formaluri enebis 

Sesaxeb rogorebicaa, magaliTad, indeqsirebuli enebi, enebi xeebiani konstruqciebiT da 

kategorizebuli enebi, romlebsac gardamavali adgili uWiravT konteqstisgan 



 

Tavisufal da konteqstze damokidebul enebs Soris. am nawilSi warmodgenilia agreTve 

mcire msjeloba transformaciuli gramatikis `standartuli Teoriis~ zogadi 

maTematikuri Tvisebebis Sesaxeb. 

ase uxeSad warmodgenili aRweridanac albaT cxadia, rom C, D da E nawilebi, 

TiToeuli cal-calke, warmoadgenen A da B nawilebSi gadmocemuli masalis 

erTmaneTisagan damoukidebel gagrZelebebs. winamdebare wignSi masala bevrad ufro 

metia, vidre amas erTsemestriani an Tundac erTwliani kursi iTvaliswinebs. amdenad, 

maswavlebels mouxdeba masalis SerCeva jgufis codnis donisa da interesebis 

gaTvaliswinebiT. misTvis ki, vinc am sakiTxebs pirvelad ecnoba, ufro gonivruli 

iqneba, Tu ar waikiTxavs pirvel rva Tavs TanamimdevrobiT. umjobesia paralelurad 

gaecnoT simravleTa Teoriisa da logikis elementarul nawilebs, xolo SedarebiT 

rTuli masala aqsiomaturi sistemebis Sesaxeb, romelic B nawilis merve TavSia 

mocemuli, droebiT gverdze gadadoT. Tavebisa da nawilebis bolos warmodgenilia 

savarjiSoebi. am savarjiSoebis daxmarebiT studentebi, romlebic klasTan erTad 

mecadineoben da isinic, vinc damoukideblad swavloben, SeZleben Seamowmon Tu rogor 

gaiges Sesabamisi masala. nawili masalisa, romelic, Tu gulaxdilni viqnebiT, ufro 

sasurvelia, vidre aucilebeli, gadatanilia danarTSi. rasakvirvelia, yoveli nawilis 

bolos ipoviT miTiTebebs literaturasTan dakavSirebiT. 

oriode sityva unda iTqvas imis Sesaxebac, rac ar Sevida Cvens wignSi. ar 

gvicdia, rom Segvetana albaTobis Teoria da statistika, romelic gamoiyeneba 

glotoqronologiaSi, teqstSi sityvebisa da konstruqciebis sixSireTa gamoTvlisas da 

faqtobrivad, nebismieri saxis eqsperimentis monacemebis analizisas. ar Segvitania 

talRaTa Teoriis maTematika, romelic akustikur fonetikaSi gamoiyeneba da arc is 

gamoTvliTi maTematika, romelic avtomatTa Teoriis safuZvlebs scildeba da 

romliTac sargebloben gamoTvliT lingvistikasa da manqanur TargmanSi masalis 

avtomaturi analizisaTvis gamoyenebadi algoriTmebis sirTuleebis daTvlisas. Cveni 

azriT, usasruloa im maTematikuri meTodebis raodenoba, romlebic SeiZleba sabolood 

sasargeblo aRmoCndes lingvisturi problemebis gadasawyvetad. amdenad, iseTi wigni, 

rogoric Cvenia, verasdros ver iqneba amomwuravi. 

roca am wignze vmuSaobdiT zemoaRniSnuli miznis garda, Cven kidev erTi mizani 

gvqonda. amasTan dakavSirebiT movaxdenT citirebas im wignis Sesavlidan, romlis 

saTauria - `maTematika lingvistebisaTvis - safuZvlebi~: 

am wignis Soreuli da ufro zogadi mizani aris is, rom maTematika gaxdes metad 

misaRebi, nakleb gaugebari da, vimedovnebT, sasiamovnoc ki im studentebisaTvis, 

romlebsac umweobis gancdis gamo an imitom, rom ar uyvarT, Tavi Sors uWiravT 

maTematikisagan. bevri kargi saxelmZRvanelo daiwera aq ganxilul sakiTxebze, 

magram maTi umetesoba mkiTxvelisagan moiTxovs maTematikis codnis sakmaod 

maRal dones, Tumca ara imitom, rom am wignebSi ganxiluli sakiTxebisaTvis es 

aucilebelia, aramed mxolod imitom, rom saswavlo programebis umetesobaSi 

iseTi Temebi, rogoricaa formaluri sistemebi da avtomatTa Teoria, rogorc 

wesi, pirvel saswavlo wels ar iswavleba. am sagnebs mogvianebiT gadian, roca 

ukve naswavli aqvT sakmaod didi raodenobiT sxva logikuri da maTematikuri 

sagnebi. ra Tqma unda, mxolod am erTi wigniT ver gaxdebiT Semoqmedi mkvlevari 

maTematikur lingvistikaSi an maTematikis romelime aq ganxilul dargSi, magram 

unda dagvijeroT, rom es wigni ueWvelad SegiqmniT mtkice safuZvels imisaTvis, 

rom siRrmiseulad gaerkveT rogorc lingvistikaSi, ise socialur da sxva 

bihevioristul mecnierebebSi aqtiurad gamoyenebad formalistur meTodebSi. 

amasTanave, am kursis gavlis Semdeg, Tqven meti TviTdajerebiT SeZlebT 

gaagrZeloT maTematikisa da logikis Semdgomi Seswavla. 



 

 

es wigni bevri Cveni kolegis monawileobiT momzadda. gansakuTrebuli madloba 

gvinda gadavuxadoT fred landmens, devid douTis, paolin iakobsons, jon eCemendis, 

tom hukaris, arnold zuikis, kreig robertss da piter lazersons, romlebmac 

xelnawerSi gaicnes am wignis adrindeli versia da zogierTi nawili sacdelad 

daamuSaves TavianT klasebSi. Cven maTi didad madlobelni varT im kritikisa da 

winadadebebisaTvis, ramac teqstSi bevri ram ukeTesobisaken Secvala.  usazRvrod didi 

dro dauTmes teqstis kompiuterul momzadebas qeiTi adamCikma, luis konoverma, jon 

broliom, averi andiusma da kJiSek rozvadovskim. maTve moaxdines teqstis 

`lateqsireba~ da gaamzades igi gadasaRebad. maTi moTmineba da erTguleba usasruloa 

da swored maT unda vumadlodeT, rom wignis fasi savsebiT misaRebia. gvinda madloba 

gadavuxadoT lauri kartunens, ani zaanens, mark arinszainsa da stiven veislers 

mxardaWerisTvis, gamxnevebisTvis da gulRia maspinZlobisTvis. Cveni gulwrfeli 

madloba, agreTve, martin sriveners, kluveris akademiuri gamomcemlobidan, wignis 

gamocemis periodSi gamoCenili mudmivi mxardaWeris, gagebisa da moTminebisaTvis. 

madlierebiT aRvniSnavT, rom sistemuri ganviTarebis fondma didi daxmareba gagviwia 

granti 650 saxiT, romelic barbara partim moipova xelnaweris momzadebis periodSi 

da, aseve, madlobelni varT groningenis universitetisa, im samecniero-kvleviTi 

grantisaTvis, romelic 1985-86 wlebSi moipova alis ter miulenma.  

avtorebi SeTanxmdnen, rom nebismieri Secdoma, gamotoveba da sxvadasxva saxis 

uzustobebi mxolod maTi bralia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

nawili A 

simravleTa Teoria 

 

 

Tavi 1 

simravleTa Teoriis ZiriTadi cnebebi 

 
 

 

1. 1 simravlis cneba 
 

simravle aris erTmaneTisagan gansxvavebuli sagnebis garkveuli erToblioba 

gagebuli rogorc erTi mTeli. simravlis ganmsazRvreli erTobliobis Semadgenel 

sagnebs am simravlis wevrebs anu Semadgenlebs uwodeben. simravlis wevrebi SeiZleba 

iyvnen sruliad gansxvavebuli bunebis sagnebi. magaliTad, wiTeli sagnebis simravle 

SeiZleba aerTianebdes manqanebs, sisxlis ujredebs, wiTlad gaferadebul figurebs. 

simravlis wevri SeiZleba iyos konkretuli sagani, rogoricaa magaliTad romelime 

manqana, an sisxlis esa Tu is ujredi, an esa Tu is fizikuri bgera. simravlis wevri 

SeiZleba iyos garkveuli saxis abstraqciac, rogoricaa magaliTad ricxvi ori, an 

inglisuri bgera p, an winadadebis cneba Cinur enaSi. amgvarad, erT simravleSi 

SeiZleba gavaerTianoT sruliad nebismieri sagnebi, maSinac ki, Tu maT araferi aqvT 

saerTo garda imisa, rom isini axla ukve am erTi romeliRac simravlis wevrebi arian. 

simravleTa Teoriis da, Sesabamisad, am wignis pirveli A nawilis mTavari amocana aris 

im kanonebis Seswavla-gamokvleva, riTac simravleebi xasiaTdebian, imis gaTvaliswinebiT, 

rom aranairi yuradReba ar eqceva maTi Semadgenlebis realur sagnobriv bunebas. 

 simravle SeiZleba iyos an didi, magaliTad, dRes arsebuli adamianebis simravle, 

an patara, magaliTad, am wignis avtorebis simravle. simravle SeiZleba iyos an 

sasruli, magaliTad, am wignis mkiTxvelebis simravle, an 2 da 98407 ricxvebs Soris 

ganTavsebuli naturaluri ricxvebis simravle, an usasrulo, magaliTad, bunebrivi enis 

winadadebebis simravle, an naturaluri ricxvebis simravle - nuli, erTi, ori, sami, ... 

da a.S.. simravlis zemomoyvanili aRwerilobiTi gansazRvrebis Tanaxmad simravlis wevri 

SeiZleba iyos abstraqtuli saganic. es imas niSnavs, rom simravlis wevri garkveul 

SemTxvevebSi SeiZleba iyos romeliRac sxva simravlec. amgvarad, simravle SeiZleba 

iyos romelime sxva simravlis wevric da, amavdroulad, wevrebad Seicavdes sxva 

simravleebsac. simravlis am rTuli da Tavisufali bunebis wyalobiT simravleTa 

Teoria maTematikuri da lingvisturi sakiTxebis mZlavr saanalizo iaraRad iqca.  

 simravle SeiZleba gansazRvrulad (mocemulad) CaiTvalos maSinac ki, roca Cveni 

pirovnuli codna misi wevrebis Sesaxeb araamomwuravi da arasrulia. romael 

imperatorTa simravle mkacrad gansazRvrulia, miuxedavad imisa, rom misi wevrebi araa 

sayovelTaod cnobili. aseve, mkacrad gansazRvrulia dawyebiTi skolis maswavlebelTa 

simravle, miuxedavad imisa, rom Zneli dasadgenia am simravlis SemadgenelTa rogorc 

odenoba, ise vinaoba. simravle rom mkacrad gansazRvruli iyos, amisaTvis saWiroa 

dadgindes is principi, romlis mixedviTac nebismieri obieqtis Sesaxeb SegveZleba 

gavarkvioT aris Tu ara is mocemuli simravlis wevri. magaliTad, Cveni amJamindeli 



 

miznebisaTvis SeiZleba ubralod davuSvaT, rom wiTeli sagnebis simravle mkacrad 

gansazRvrulia da yuradReba ar mivaqcioT im viTarebas, rom ar arsebobs zusti 

sazRvari wiTelsa da narinjisfers Soris.  

 mxolod erTi wevriT Sedgenil simravles erTwevrian anu erTSemadgenlian 

simravles uwodeben. magaliTad, erTSemadgenliania simravle, romelic mxolod Sengan 

Sedgeba. arsebobs kidev erTi gansakuTrebuli simravle, romelic arcerT wevrs ar 

Seicavs da es simravle cariel, anu uwevro, anu uSemadgenlo simravled iwodeba. 

termini carieli simravle Tavidan SeiZleba metismetad ucnauradac mogveCvenos, magram 

mxolod aseTad SegviZlia warmovidginoT oTxkuTxa wreebis simravle an simravle 

yvela im sagnebisa, romelTagan TiToeuli ar emTxveva da ar warmoadgens TviTon Tavis 

Tavs (e.i. romelTagan TiToeuli araa Tavis Tavis igivuri). garda amisa, amgvari cnebisa 

da amgvarad gagebuli carieli simravlis arseboba maTematikurad savsebiT 

gamarTlebulia. Tu SemovifarglebiT im daSvebiT, rom simravle unda Seicavdes sul 

cota erT wevrs mainc, maSin simravleebis Sesaxeb Camoyalibebul zogad debulebebSi 

saWiro gaxdeba gansakuTrebuli damatebiTi pirobebis gaTvaliswineba saganTa carieli 

anu uSemadgenlo gaerTianebisaTvis. - sazogadod, maTematikis principi ganzogadebisaken 

swrafvaa, maSinac ki, roca trivialuri, SezRuduli SemTxvevebi ganixileba. 

simravleTa TeoriaSi miRebulia Semdegi SeTanxmebebi: simravleebs aRvniSnavT A, 

B, C,... simboloebiT, xolo simravlis wevrebs a, b, c,... simboloebiT, zogjer ki x, y, 

z,... simboloebiT. mimarTeba „aris wevri‟ anu „wevria‟ Caiwereba Semdegi specialuri  

simbolos meSveobiT. amgvarad, Canaweri b  A Semdegnairad ikiTxeba - ‘b aris A 
simravlis wevri‟. zogjer igives Semdegnairadac kiTxuloben - ‘b A simravlis wevria‟. 

mosaxerxebelia agreTve „wevria‟' mimarTebis uaryofis aRniSvna. mas  simboloTi 

aRniSnaven. amgvarad, Canaweri b  A Semdegnairad  ikiTxeba - ‘b ar aris A simravlis 

wevri‟. cnobilia, rom simravle SeiZleba iyos sxva simravlis wevric. amgvarad, imas, 

rom A simravle aris B simravlis wevri, Semdegnairad CavwerT - AB da zemoT 

gakeTebul SeTanxmebas, rom simravlis wevrebi patara asoebiT aRiniSneba, ar 

gaviTvaliswinebT. 

 

 

1. 2 simravlis mocemis wesebi 
 

arsebobs simravlis mocemis (gansazRvris, aRweris) sami gansxvavebuli gza. 

esenia: (1) simravlis wevrebis sruli siis mocema anu simravlis wevrebis sruli 

CamoTvla-Camowera; (2) iseTi Tvisebis gansazRvra, romlis mixedviTac nebismieri 

obieqtisaTvis SesaZlebeli iqneba gavarkvioT aris Tu ara igi mocemuli simravlis 

wevri; (3) wesebis iseTi erTobliobis gansazRvra, romliTac warmoiqmneba mxolod 

gansasazRvravi simravlis wevrebi. 

ganvixiloT TiToeuli meTodi cal-calke: 

 

 (1) simravlis mocema wevrebis CamoTvlis gziT: im SemTxvevaSi, roca simravlis 

wevrebis raodenoba sasrulia, SesaZlebelia garkveuli siis saxiT am simravlis yvela 

wevris Camowera anu CamoTvla. simravlis amgvari gansazRvrisas figuralur anu 

simravlur frCxilebSi erTmwkrivad Camoiwereba am simravlis Semadgenlebis saxelebi, 

romlebsac erTmaneTisgan mZimeebiT an wertilmZimeebiT gamoyofen xolme. magaliTad, 

simravle, romlis wevrebia msoflios ugrZesi mdinare, amerikis SeerTebuli Statebis 

pirveli prezidenti da ricxvi sami, SesaZlebelia Caiweros Semdegnairad: 

  



 

(1-1) {mdinare amazoni, jorj vaSingtoni, 3} 

 

SeniSvnis saxiT davZenT: pirveli is, rom simravlis siiTi saxiT mocemisas 

simravlis TiToeuli wevrisTvis gamoiyeneba an uSualod misi saxeli, an misi 

garkveuli aRwerilobiTi, arauSualo dasaxeleba. magram, simravle Sedgeba Tavad 

dasaxelebuli sagnebisagan da ara maTi an uSualo, an aRwerilobiTi saxelebisagan. 

Cvens magaliTSi simravlis wevria SeerTebuli Statebis prezidenti, romlis saxelia 

‛jorj vaSingtoni‟, rac imas niSnavs, rom Cveni simravlis wevria Tavad es pirovneba da 

ara misi es saxeli. zustad igive simravle aRniSnuli pirovnebis sxva aRweris 

gamoyenebiT SeiZleboda Caweriliyo Semdegnairad: 

 

(1-2) {mdinare amazoni, amerikis SeerTebuli Statebis pirveli prezidenti, 3} 

  

ra Tqma unda, simravle SeiZleba Seicavdes enobriv obieqtebsac, magaliTad 

saxelebs. gaugebrobis Tavidan asacileblad sakuTriv is saxelebi, romlebic simravlis 

wevrebia, Caiwereba calmag brWyalebSi. amdenad, simravle  

 

(1-3) {mdinare amazoni, ‛jorj vaSingtoni‟, 3}  

 

unda ganvasxvavoT (1-1) simravlisgan, ramdenadac igi Seicavs mdinares, saxelsa da 

ricxvs, magram ar Seicavs pirovnebas, romelic iyo amerikis SeerTebuli Statebis 

pirveli prezidenti. mniSvnelovania SevniSnoT, rom erTi da igive simravle SeiZleba 

aRiweros sxvadasxva CanawerebiT mocemuli siebis meSveobiT, sadac gansxvavebulad 

gamoxatul Canawerebs araferi aqvT saerTo garda imisa, rom erTsa da imave obieqtebs 

aRniSnaven. da meorec, ramdenadac es simravleebs anu erTobliobebs exeba, unda 

aRiniSnos, rom mxolod Cveni weris marcxnidan marjvniv mimarTulebasTanaa 

dakavSirebuli is, rom simravlis wevrebi garkveuli TanamimdevrobiT Caiwereba. 

TumcaRa, imis sruliad sapirispirod, rasac amgvari Cawera gvavaraudebinebs, (1-1) 

simravleSi  ar aris arc rigiT pirveli, arc rigiT meore da arc rigiT mesame wevri. 

nakleb gaugebrobebTan aris dakavSirebuli aRniSvna, romelic zogjer gamoiyeneba da 

romelic warmodgenilia qvemoT (1-4) Canaweris saxiT.  

 

 (1-4)    jorj vaSingtoni 

        3 

   mdinare amazoni 

 

Tumca, mxolod imis gamo, rom siis gafantul Caweraze bevrad ufro mosaxerxebeli 

misi erT xazSi Caweraa, upiratesobas, rogorc wesi, am ukanasknels aniWeben. 

 simravlis mocemis am wesTan dakavSirebiT unda aRiniSnos isic, rom simravlis 

siiTi aRwerisas, siaSi misi romelime wevris saxelis ramdenjerme aRniSvna ar cvlis 

am simravleSi am wevris wevrobis statuss. magaliTad, gansxvavebuli Canawerebi 

 

(1-5) {a, b, c, d, e, e, e, e}           da          (1-6)     {a, b, c, d, e} 

 

aRniSnaven erTmaneTisgan arafriT gansxvavebul, erTi da igive simravleebs. 

Semdegi debuleba simravleTa Teoriis erT-erTi Zireuli SeTanxmebidan 

gamomdinare Tvalsazrisia: nebismierad aRebuli obieqtisaTvis da nebismieri 

simravlisaTvis es obieqti an aris am simravlis wevri, an ar aris. klasikur 

simravleTa TeoriaSi dauSvebelia naxevradwevroba an mravaljeradi wevroba. aseve 



 

dauSvebelia simravlis wevrobis sxva raRac xarisxobrivi daxasiaTebac. Tumca, iyo 

mcdeloba `aramkafio simravleTa Teoriis” Camoyalibebisa (ix. zade (1987)). 

 didi anu mraval wevriani sasruli simravleebis siis saxiT mocema xSir 

SemTxvevebSi rTuli da arapraqtikulia. aseT pirobebSi, Tu Cans sruli siis 

ganmsazRvreli raime kanonzomiereba, SesaZlebelia siis Semokleba. magaliTad, nulidan 

asis CaTvliT xuTis jerad ricxvTa simravle Semoklebuli siis saxiT Semdegnairad 

Caiwereba: 

 

(1-7) {0, 5, 10, 15, ... , 95, 100} 

 

 (2) simravlis mocema wevrebis predikatuli daxasiaTebis gziT: simravleebis 

siiTi Cawera, mkacrad rom vTqvaT, SeiZleba gamoviyenoT mxolod sasruli 

simravleebisaTvis. TumcaRa, zogjer, Semoklebuli saxiT, igi gamoiyeneba sxvadasxva 

sayovelTaod cnobili usasrulo simravleebis Casaweradac. magaliTad, mTeli dadebiTi 

ricxvebis simravle zogjer amgvarad aRiniSneba: {1, 2, 3, 4, ... }. Tumca, usasrulo 

simravlis aRsawerad umjobesia moviZioT iseTi predikatulad gaformebuli Tviseba, 

romliTac xasiaTdebian am usasrulo simravlis wevrebi da mxolod isini. simravlis 

mocemis am wess, mokled, simravlis gansazRvris predikatul wess uwodeben. qvemoT 

naCvenebia simravlis predikatuli gansazRvris klasikuri sqemis erTi kerZo magaliTi: 

 

(1-8) {x │ x aris luwi ricxvi, romelic metia 3-ze} 

 

vertikaluri xazi, romelic mosdevs x cvladis pirvel gamoCenas, ikiTxeba rogorc 

„simravle yvela iseTi ... , romelTaTvisac samarTliania, rom ... ‟. amgvarad, (1-8) 

CanawerSi ganTavsebuli mTliani gamosaxuleba Semdegnairad unda wavikiTxoT: „simravle 

yvela iseTi x-ebisa, romelTaTvisac samarTliania, rom x aris luwi ricxvi, romelic 

metia 3-ze‟. aq x warmoadgens cvlads, romelic gvexmareba simravlis wevrobis Tvisebis 

predikatuli saxiT CamoyalibebaSi. sazogadod, cvladiT warmodgenilia xolme ara 

erTi romelime garkveuli obieqti, aramed nebismieri, romelsac mocemuli predikatuli 

Tviseba miemarTeba. SevniSnoT, rom predikatuli wesiT SeiZleba aRiweros rogorc 

sasruli, ise usasrulo simravleebi. magaliTad, predikati anu mimarTeba „x aris luwi 

ricxvi, romelic metia 3-ze da, amavdroulad, naklebia 9-ze‟ gansazRvravs sasrul 

simravles {4, 6, 8}. SevniSnoT isic, rom erTi da igive Tvisebis gamomxatveli ori 

gansxvavebuli predikatuli gamosaxuleba erTsa da imave simravles gansazRvravs. 

magaliTad, 

 

(1-9) {x │ x unaSTod iyofa 2-ze da an metia 4-ze, an tolia 4-is} 

 

igive simravles gansazRvravs, romelic zemoT (1-8) predikatuli gamosaxulebiT iyo 

mocemuli. 

 predikatulad SeiZleba ganisazRvros simravlis elementebi am elementebis sxva 

saganTan (an sagnebTan) predikatul kavSirSic. magaliTad, simravle 

 

(1-10) {x │ x aris wigni da igi ekuTvnis meris} 

 

Sedgeba ara sazogadod wignebisagan, aramed mxolod im wignebisagan, romlebic meris 

ekuTvnis. 

 



 

raselis paradoqsi: simravleTa Teoriis Camoyalibebis adreul periodSi nebismieri 

gaazrebadi Tviseba miiCneoda raime simravlis ganmsazRvrel Tvisebad. magram, bertran 

raselma 1901 wels daasabuTa, rom simravlis cnebis amgvar gaazrebas, romelic erTi 

SexedviT savsebiT misaRebia, paradoqsamde mivyavarT.  

 raselma SeniSna, rom Tu CavTvliT, rom simravleebi moicema maTi wevrobis 

ganmsazRvreli TvisebebiT, maSin zogierTi simravle SeiZleba sakuTari Tavis wevri 

aRmoCndes, zogierTi ki ara. magaliTad, yvela spiloebis simravle ar aris spilo da, 

amdenad, es simravle ar aris sakuTari Tavis wevri, magram yvela abstraqtuli cnebebis 

simravle unda moicavdes sakuTar Tavs, rogorc wevrs, radgan Tavad es simravlec 

abstraqtuli cnebaa. maSasadame, „simravle aris sakuTari Tavis wevri‟ da „simravle ar 

aris sakuTari Tavis wevri‟, rogorc simravleTa erTobliobaze savsebiT gaazrebadi 

Tvisebebi, unda warmoadgendnen simravleTa ganmsazRvrel Tvisebebs. aqedan gamomdinare, 

gansazRvrulad unda CaiTvalos is U simravle, romelic warmoadgens yvelaUim 

simravleTa simravles, romlebic ar arian sakuTari Tavis wevrebi (U= {x│x  x }). axla 

davsvaT kiTxva U simravlis Sesaxeb: aris is sakuTari Tavis wevri Tu ara? 

Teoriulad dasaSvebia Semdegi ori SemTxveva: (i) Tu UUar aris sakuTari Tavis wevri, 

maSin is akmayofilebs U simravlis ganmsazRvrel Tvisebas da, amdenad, igi unda iyos U 

simravlis wevri, e.i. sakuTari Tavis wevri; (ii) Tu U simravle aris sakuTari Tavis 

wevri, maSin igi ar akmayofilebs U simravlis ganmsazRvrel Tvisebas da, amdenad, U ar 

aris U simravlis anu sakuTari Tavis wevri. amgvarad, orive SemTxvevaSi, U gind iyos, 

gind ar iyos sakuTari Tavis wevri, vRebulobT logikur winaaRmdegobas. aqedan 

bunebrivad keTdeba daskvna, rom aseTi simravle saerTod ar SeiZleba arsebobdes. 

arada, kantoris simravleTa TeoriaSi araferi ar gamoricxavda amgvari simravleebis 

arsebobas. aqedan gamomdinare, raselis paradoqsi, miuxedavad imisa, rom mas Semdeg misi 

bevri gansxvavebuli, Tumca ki arsebiTad ekvivalenturi versiebi daiZebna, TavisTavad 

metad mniSvnelovani Sedegi iyo. Tumca, kidev ufro meti mniSvneloba mieniWa mas iqidan 

gamomdinare, rom Tu manamde logikosebi da maTematikosebi cdilobdnen eCvenebinaT, rom 

simravleTa Teoria SeiZleboda mTeli maTematikis safuZvlad qceuliyo, axla ukve 

Tavad simravleTa Teoriis safuZvlebSi amgvari paradoqsis aRmoCenam bevri maTgani 

daaeWva ukve farTod gamoyenebad da kargad cnobil maTematikur cnebebSi. TumcaRa 

maTematikaSi muSaoba grZeldeboda Cveulebrivad, TiTqosda aRniSnuli fundamenturi 

krizisi aranair dabrkolebas ar warmoadgenda. piriqiT, gaCnda bevri axali idea, 

rogorc am paradoqsis Tavidan asacileblad, ise mis asaxsnelad da imisTvisac, rom 

aRniSnuli paradoqsis Sedegebi maTematikisaTvis umtkivneulo gamxdariyo. erTi amgvari 

idea, romelic Tavad raselis mier iqna SemoTavazebuli, iyo tipTa Teoria. am Teoriam 

warmatebuli gamoyeneba hpova rogorc bunebrivi enebis (magaliTad, montegius gramatika 

(ix. nawili D)), ise programuli enebisa da maTi semantikebis kvlevisas. Tumca, 

sazogadod, am sakiTxebis detaluri ganxilva Cveni wignis interesTa sazRvrebs 

scildeba, iseve rogorc tipTa Teoria da simravlur-Teoriuli paradoqsebis sxva 

gadawyvetebi. miuxedavad aRniSnulisa, sakiTxTan dakavSirebiT SegiZliaT ixiloT 

simravleTa Teoriis aqsiomatizacia am wignis 8.2.8 paragrafSi. 

  

(3)simravlis mocema wevrebis warmomqmneli rekursuli wesebiT: sasruli 

simravleebi martivad moicema wevrebis ubralo CamoweriT da, amdenad, maT 

zemoaRniSnuli saxis paradoqsebamde arasodes ar mivyavarT. amgvarad, isini raselis 

paradoqsTan dakavSirebiT aranair cvlilebebs ar iTxovdnen. usasrulo 

simravleebisTvis ki im umartives gzad, romelic, erTi mxriv, agvacilebda amgvar 

paradoqsebs da, meore mxriv, mogvcemda saSualebas arawinaaRmdegobrivad gangvesazRvra 

maTematikisTvis Rirebul simravleTa didi umetesoba, iqca iseTi wesebis Camoyalibeba, 



 

romlebic sawyisi sasruli monacemebis safuZvelze TandaTanobiT mogvcemdnen 

gansasazRvri simravlis wevrebs. magaliTad, E={4, 6, 8,...} simravlis wevrebi 

SesaZlebelia warmoiqmnas Semdegi wesis mixedviT: 

 

(1-11) a) 4  E 

 b) Tu x  E, maSin x + 2  E 

 c) araferi sxva ar ekuTvnis E simravles 

 

 mocemuli wesis pirveli punqtis mixedviT 4 aris E simravlis wevri; am wesis 

meore punqtis ramdenjerme gamoyenebiT vadgenT: ramdenadac  4E, maSasadame 6E; 

ramdenadac 6E, maSasadame 8E; da a.S.; wesis mesame nawili gvarwmunebs, rom 

nebismieri sxva ram, rac a) da b) punqtebiT ar moicema, rogorc E simravlis wevri, 

ar ekuTvnis E simravles.  

simravlis wevrTa warmomSob anu warmomqmnel wesebs Semdegi zogadi saxe aqvT: 

Tavdapirvelad, wesis pirvel nawilSi, pirdapiri miniSnebis gziT warmodgenilia 

gansasazRvravi simravlis wevrTa raRac sasruli odenoba (xSirad mxolod erTi); 

Semdeg, wesis meore nawiliT, mocemulia „Tu, ... maSin‟ saxis gamonaTqvamTa aseve 

sasruli odenoba, romelTagan TiToeuli aris garkveuli pirobiTi mimarTeba 

gansasazRvravi simravlis wevrebs Soris, ris safuZvelzec, am simravlis wevrebi da 

mxolod isini aigebian am „Tu, ... maSin‟ saxis pirobiTi gamonaTqvamebis nebismieri iseTi 

jaWvuri gamoyenebiT, romlis dasawyisSia wesis pirvel nawilSi pirdapiri miniSnebis 

gziT ukve mocemuli gansasazRvravi simravlis erTi an ramdenime wevri; amasTanave, 

wesis mesame nawili gveubneba, rom is, rac ar moicema wesis pirveli da meore 

nawilebis meSveobiT, ar SeiZleba iyos gansasazRvravi simravlis wevri. aq mokled 

aRwerili rekursuli meqanizmi ufro dawvrilebiT ganixileba 8.1.1 paragrafSi. 

 wevrobis Tvisebis mixedviT simravleebis gansazRvris adreuli predikatuli 

meTodi praqtikaSi kvlav SemorCa, ramdenadac igi sakmaod mosaxerxebelia da 

maTematikaSi simravleTa Teoriis am meTodis logikurad SezRudul gamoyenebebs, 

Cveulebriv, arc paradoqsuli SemTxvevebi ar ukavSirdeba. amgvarad, Tu ar CavTvliT 

specialur Sromebs TviT simravleTa TeoriaSi, maTematikaSi usasrulo simravleTa 

mocemis zemoT aRwerili orive meTodi ganurCevlad da farTod gamoiyeneba. 

 

 

1. 3 igivurobisa da odenobiTobis mimarTebebi simravleTa TeoriaSi 
 

Cven ukve vnaxeT, rom gansxvavebuli siiTi da gansxvavebuli predikatuli 

CanawerebiT SeiZleba ganisazRvros erTi da igive simravle. amiT, arapirdapiri 

nagulisxmevobiT Cven ukve davuSviT simravleTa igivurobis cneba, rac simravleTa 

TeoriiisaTvis metad mniSvnelovan daSvebas warmoadgens: ori simravle igivuria maSin, 

da mxolod maSin, roca isini zustad erTi da igive wevrebisgan arian Sedgenilni. 

magaliTad: 

 

(1-12) {1, 2, 3, 4, 5, 6}  
 

da 

 

(1-13) {x │ x aris 7-ze naklebi dadebiTi mTeli ricxvi} 

 

da 



 

 

(1-14) a) 1  A 

  

b) Tu x  A  da Tu x naklebia 6-ze, maSin x + 1  A 

  

g) araferi sxva ar ekuTvnis A simravles 

 

aris sami gansxvavebuli gansazRvreba, magram imis gamo, rom TiToeuli maTgani 

simravlis wevrebad irCevs zustad erTsa da imave sagnebs, vambobT, rom isini erTi da 

igive simravles gansazRvraven. simravlur-Teoriuli igivurobis aRsaniSnavad 

gamoiyeneba tolobis niSani „=‟. amgvarad, SegviZlia davweroT, rom: 

 

(1-15) {1, 2, 3, 4, 5, 6} = {x │ x aris 7-ze naklebi dadebiTi mTeli ricxvi} 

 

 tolobis niSani gamoiyeneba agreTve simravleebis dasaxelebisas. magaliTad, 

Canaweri „vTqvaT, B = {1, 2, 3, 4, 5, 6}‟ niSnavs imas, rom (1-12)-iT warmodgenil 

simravles B davarqviT. rogorc wesi, yoveli konkretuli konteqstis SemTxvevaSi 

SesaZlebeli iqneba gamovicnoT Tu risTvis gamoiyeneba niSani „=‟ -  simravlisTvis 

saxelis dasarqmevad, Tu imis aRsaniSnavad, rom ori adre ganxiluli simravle 

igivuria. 

 simravleTa igivurobis cnebidan gamomdinareobs, rom carieli simravle 

erTaderTia, ramdenadac misi igivuria nebismieri simravle, romelsac Semadgenlebi ar 

gaaCnia. amitomac, oTxkuTxa wreebis simravle da im sagnebis simravle, romlebic ar 

arian sakuTari Tavis igivurni, erTi da igive simravleebia. SevniSnoT, rom carieli 

simravlisaTvis arasodes ar gamoiyeneba simravleTa siiTi CamowerisTvis Cveuli 

aRniSvna da rom, rogorc wesi, carieli simravle aRiniSneba specialuri simboloTi - 

Ø. 

 Asimravlis wevrTa ricxvi gagebulia, rogorc simravlis mTavari anu 

raodenobrivi maxasiaTebeli da mas simravlis simZlavres anu odenobas uwodeben. igi 

Caiwereba Semdegnairad - │A│an #(A). nebismieri sasruli simravlis odenoba gamoixateba 

naturaluri ricxviT. magaliTad, (1-12) CanaweriT gansazRvruli simravlis odenoba 

aris 6 da, ramdenadac, (1-13) da (1-14) Canawerebi gansazRvravs imave simravles, cxadia, 

rom maTi odenobac aris 6 da rom isini gansazRvraven erTi da imave odenobis mqone 

simravleebs. gasagebia, rom gansxvavebul simravleebsac SeiZleba hqondeT erTi da igive 

odenoba. usasrulo simravleebic xasiaTdebian odenobiT, Tumca maTi odenoba  

naturaluri ricxviT ar gamoisaxeba. magaliTad, naturalur ricxvTa simravlis 

odenoba gaigeba rogorc „alef-nuli‟, rac Semdegnairad Caiwereba - 0. igi ar 

warmoadgens naturalur ricxvs. aq aRniSnuli da usasrulo simravleebTan 

dakavSirebuli sakiTxebi ufro detalurad ganixileba meoTxe TavSi. 

 

 

1. 4 qvesimravleebi 
 

gansazRvriT, roca A simravlis TiToeuli wevri amave dros B simravlis 

wevria, AAsimravle B simravlis qvesimravled iwodeba. simravleTa Soris 

qvesimravleobis zemoT gansazRvruli mimarTeba Semdegnairad aRiniSneba - AB. 

gasagebia, rom B simravle SeiZleba Seicavdes sxva wevrebsac imaT garda, romlebic 

Sedian A simravleSi. Tumca, qvesimravleobis mimarTebisas es ar aris aucilebeli 

moTxovna. amgvarad, gamodis, rom yoveli simravle amavdroulad aris sakuTari Tavis 



 

qvesimravle. im qvesimravleobis mimarTebas, romelic ar ganixilavs simravles sakuTari 

Tavis qvesimravled sakuTrivi qvesimravleobis mimarTeba ewodeba, da igi Semdegnairad 

aRiniSneba - A  B. qvesimravleobis mimarTebis uaryofis anu araqvesimravleobis 

mimarTebis aRsaniSnavad ubralod gadavxazavT qvesimravleobis simbolos. magaliTad, A 

⊈ B niSnavs, rom A ar aris B simravlis qvesimravle, rac, Tavis mxriv, imas niSnavs, 

rom A simravleSi arsebobs erTi mainc iseTi wevri, romelic ar aris amavdroulad B 

simravlis wevri.  

aq warmodgenili gansazRvrebebi ilustrirebulia Semdegi magaliTebiT: 
 

(1-16) a)  {a, b, c}  {s, b, a, e, g, i, c} 

 b)  {a, b, j} ⊈{s, b, a, e, g, i, c} 

 g)  {a, b, c}  {s, b, a, e, g, i, c} 

 d)  Ø  {a} 

 e)  {a, {a}}  {a,b, {a}} 

 v)  {{a}} ⊈ {a} 

 z)  {a} ⊈ {{a}}, magram {a}  {{a}}  

 
qvesimravlis cnebis gansazRvridan gamomdinareobs, rom carieli simravle 

nebismieri simravlis qvesimravlea. amgvarad, nebismieri A simravlisTvis adgili aqvs 

mimarTebas - Ø  A. marTlac, Tu gaviTvaliswinebT, rom Ø simravles wevrebi saerTod 

ar gaaCnia, gamonaTqvami imis Taobazed, rom Ø simravlis TiToeuli wevri amavdroulad 

A simravlis wevricaa, miuxedavad imisa, rom igi faqtobriv azrs moklebulia, ar 

mtyundeba, rac mis WeSmaritebas adasturebs. igive SeiZleba davasabuToT sxvagvaradac. 

– ra SemTxvevaSi SeiZleba iTqvas, rom Ø simravle ar aris A simravlis qvesimravle? - 

qvesimravlis gansazRvrebis Tanaxmad, Ø simravleSi unda arsebobdes erTi mainc iseTi 

wevri, romelic amavdroulad ar aris A simravlis wevri. es ki SeuZlebelia, 

ramdenadac Ø simravles saerTod ar gaaCnia wevri da, amgvarad, arc ki gveZleva im 

daskvnis gasakeTebeli safuZveli, rom romelime maTTagani amavdroulad ar aris A 

simravlis wevri, rac kidev erTxel adasturebs imas, rom Ø  A. gamomdinare iqidan, 

rom Cveni msjeloba ar iyo damokidebuli imaze, Tu A romel konkretul simravles 

warmoadgenda, SegviZlia davaskvnaT, rom Ø  A WeSmaritia nebismierad aRebuli AA 

simravlisaTvis.  

SevniSnoT, rom, sazogadod, {Ø} ⊈ {a}, miuxedavad imisa, rom Ø  {a}. es aixsneba 

imiT, rom {Ø} simravle aris ara carieli simravle, aramed erTwevriani simravle, 

romlis es erTaderTi wevri Tavad es Ø simravlea. amdenad, sazogadod, ar aris 

marTali, rom {Ø} simravlis TiToeuli wevri aris, agreTve, {a} simravlis wevri. 

amgvarad, dasabuTda, rom, sazogadod, {Ø} ⊈ {a}. 

zemoganxiluli simravlis wevrobisa da simravlis qvesimravleobis mimarTebebi 
warmoadgenen nawilsa da mTels Soris mimarTebebis magaliTebs. magram, amavdroulad, es 

mimarTebebi sruliad gansxvavebuli mimarTebebia da isini erTmaneTSi ar unda avurioT. 

qvesimravle, rogorc amas saxelwodebac gviCvenebs, yovelTvis aris simravle, maSin 

roca wevri SeiZleba iyos da SeiZleba arc iyos simravle. {dedamiwa, venera, marsi} 

simravlis wevria marsi, magram igi araa am simravlis qvesimravle. erTwevriani 

simravle {marsi}, romlis es erTaderTi wevri aris marsi, {dedamiwa, venera, marsi} 

simravlis qvesimravlea, radganac am erTwevriani simravlis TiToeuli wevri anu, 

faqtiurad, misi es erTaderTi wevri, amavdroulad, aq ganxiluli meore simravlis 

wevricaa. amasTanave, miuxedavad imisa, rom yoveli simravle sakuTar TavTan 



 

qvesimravleobis mimarTebaSia, srulebiT ara naTeli, saerTod, SeiZleba ki, rom Tundac 

romelime simravle iyos sakuTar TavTan  wevrobis mimarTebaSi. - rogorc zemoT 

vnaxeT, amgvari SesaZleblobis daSveba bunebrivad badebs raselis paradoqsul sqemas. 

yuradReba miaqcieT, rom simravlis cnebaSi gasarkvevad arsebiTia erTmaneTisagan 

ganvasxvavoT planeta marsi da erTwevriani simravle {marsi}. 

simravleebi, romlis wevrebi simravleebia, masalis pirvelad gacnobisas, xSirad, 

gaugebrobebs warmoSoben. magaliTad, ganvixiloT simravle A = {b, {c}}. A simravlis 

wevrebia b da {c}. wina ganxiluli msjelobidan SegviZlia davaskvnaT, rom b ⊈ A  da, 

rom {b}  A. igivenairadve vaskvniT, rom {c} ⊈ A, radgan c ar aris A simravlis wevri, 

maSin rodesac {{c}}  A, radgan {{c}} simravlis yoveli wevri, saxeldobr {c}, aris A 

simravlis wevric. mkiTxvelma zemoT ganxilul magaliTTan dakavSirebiT TviTonve unda  

daadasturos Semdegi gamonaTqvamebis samarTlianoba: {b}  A;  c  A;  {{c}}  A;  {b, {c}}  

A;  {b, {c}}  A;  {{b, {c}}}  A. 
wevrobisa da qvesimravleobis mimarTebebs Soris Semdegi arsebiTi gansxvaveba 

ukavSirdeba Cvens wina SeniSvnas simravleTa simravlis Sesaxeb. rogorc vnaxeT, Tu    

b  X da X  C, maSin araa aucilebeli, rom b  C. Tumca, elementi b SeiZleba iyos C 

simravlis wevri da Tuki asea, es iqneba SemTxveviTi Tviseba C simravlisa, magram ara 

logikurad aucilebeli da gamomdinare  b  X da X  C pirobebidan. maSin rodesac, Tu 

A  B da B  C, uciloblad WeSmaritia is, rom A  C; e.i. Tu A simravlis yoveli 

wevri amavdroulad aris B simravlis wevri da aseve, Tu B simravlis yoveli wevri 

amavdroulad  aris C simravlis wevri, maSin, cxadia, WeSmaritia isic, rom A simravlis 

yoveli wevri amavdroulad aris C simravlis wevri. magaliTad, iqidan, rom {a}  {a, b} 

da {a, b}  {a, b, c} logikurad  gamomdinareobs {a}  {a, b, c} gamonaTqvamis WeSmariteba. 

maSin rodesac, a  {a} da {a}  {{a}, b},  magram a  {{a}, b} (aq, ra Tqma unda, 

ivaraudeba, rom a da b gansxvavdebian erTmaneTisagan). 

 

 

1. 5 simravlis xarisxi 
 

zogjer saWiro xdeba ganvixiloT simravle, romlis wevrebia mocemuli A 

simravlis yvela qvesimravle. am simravles A simravlis xarisx simravles, zogjer ki 

mokled, A simravlis xarisxs uwodeben da igi Semdegnairad aRiniSneba - (A). vTqvaT, 

A = {a, b}; maSin A simravlis xarisxi (A) iqneba {{a}, {b}, {a, b}, Ø}. saxelwodeba 

`simravlis xarisxi~ dakavSirebulia Semdeg cnobil faqtTan: Tu A simravlis 

odenobiToba gamoixateba n naturaluri ricxviT, maSin (A) simravlis odenobiToba 

aris 2n, anu 2 ayvanili n xarisxSi, anu 2  2  ...  2 (n-jer). zogjer A simravlis 

xarisxi aRiniSneba rogorc 2A. 

 

 

1. 6 gaerTianeba da TanakveTa 
 

axla gavecnobiT or simravlur operacias, romlebic moqmedeben ra or 

simravleze Sedegad iZlevian erT axal simravles. 

 ori A da B simravlis gaerTianeba Caiwereba rogorc AB da aris simravle, 

romlis wevrebia is, da mxolod is Semadgenlebi, romlebic miekuTvnebian an mxolod A 

simravles, an mxolod B simravles, an erTdroulad orives. predikatul aRniSvnebSi am 

gansazRvrebas Semdegi saxe aqvs: 



 

 

(1-17) AB = def {x │ x  A  an x  B} 

 

SevniSnoT, rom „an‟ kavSiri (1-17) formulaSi gagebulia ara rogorc 

macalkavebeli (e.i. eqskluziuri), aramed rogorc maerTebeli (e.i. inkluziuri) „an‟ 

kavSiri, rac ganapirobebs imas, rom gansasazRvri simravlis Semadgeneli SeiZleba 

erTdroulad iyos A da B simravleebidan orives wevri. ganvixiloT ramdenime 

magaliTi: 

 

(1-18) vTqvaT, K = {a,b}, L = {c, d}  da  M = {b,d}, maSin: 

  

 KL = {a,b,c,d} 

 KM = {a,b,d} 

 LM = {b,c,d} 

 (KL)M = K(LM) = {a,b,c,d} 

 KØ = {a,b} = K 

 LØ = {c,d} = L 
 

simravluri gaerTianebis operacia martivad SeiZleba ganvazogadoT da 

gamoviyenoT erTdroulad orze meti simravlis mimarT. am SemTxvevaSi gaerTianebis 

niSani iwereba im simravleTa simravlis win, romlebsac vaerTianebT. magaliTad: 

{K,L,M} tolia yvela im wevrebis simravlisa, romlebic miekuTvnebian erT-erTs mainc 

K, L, da M simravleebidan. amgvarad, {K,L,M}={a,b,c,d}. simravleTa TeoriaSi didi 

xania arsebobs simravluri operaciebis sqematurad warmomdgeni meTodi, romelsac venis 

diagramul meTods uwodeben. am meTodis mixedviT simravleebi gamoisaxebian rogorc 

wreebi da am simravleebis elementebad am wreebis wertilebi ganixileba. amasTan, 

rogorc es 1-1 naxazzea gamosaxuli, nawilobriv TanamkveTi wreebis saxiT 

warmodgenilia savsebiT nebismierad SerCeuli ori nawilobriv TanamkveTi simravle. 1-1 

naxazze are 1 aerTianebs im elementebs, romlebic miekuTvnebian A simravles, magram ar 

miekuTvnebian B simravles; are 2 aerTianebs im elementebs, romlebic miekuTvnebian B 

simravles, magram ar miekuTvnebian A simravles; are 3 aerTianebs im elementebs, 

romlebic erTdroulad miekuTvnebian rogorc A, ise B simravles; naxazze are 4 

aerTianebs im wertilebs, romlebic am ori A  da B simravleebidan arc erTs ar 

miekuTvneba. gasagebia, rom, yovel konkretul SemTxvevaSi, am areebidan erTi, an 

ramdenime SeiZleba carielic aRmoCndes. 

  

                   4         A                      B 

                       
 

nax. 1-1: venis diagrama nebismieri ori A da B simravlisaTvis. 

 

 

 

      1                   

 

 

 3         2 



 

A da B simravleTa gaerTianeba venis diagramaze gamoisaxeba am simravleeebis 

Semadgeneli nawilebis imgvari daStrixviT, rogorc es naCvenebia 1-2 naxazze. 

meore simravluri operaciiT, romelsac axla gavecnobiT, nebismieri ori A da B 

simravlisagan miiReba erTi axali simravle, romlis wevrebic am A da B simravleebis 

is, da mxolod is Semadgenlebia, romlebic erTdroulad orive simravles 

miekuTvnebian. am operacias ewodeba A da B simravleTa TanakveTa da Caiwereba rogorc 

- AB. predikatul aRniSvnebSi es simravluri operacia Semdegnairad ganisazRvreba: 

 

(1-19) AB = def {x │xA da xB} 

           

magaliTad, (1-18) mocemulobidan K da M simravleebis TanakveTa aris 

erTwevriani simravle {b}, ramdenadac b aris erTaderTi elementi, romelic miekuTvneba 

K da L simravleebidan orives. ganvixiloT kidev ramdenime magaliTi: 

 

                             A                    B 

 
  
 

nax. 1-2: simravleTa gaerTianeba AB 

 

 

(1-20) KL =                        K =  

 LM = {d}                     (KL) M = K(LM) =  

 KK = {a,b} = K            K(LM)= {b} 
  

 

nebismieri ori A da B simravlis TanakveTis zogadi SemTxveva venis diagramis 

saxiT warmodgenilia 1-3 naxazze. 

                  A                 B 

 
 nax. 1-3: simravleTa TanakveTa A  B 

 

SesaZlebelia simravluri TanakveTis operaciis iseTive ganzogadeba, rogorc es 

Cven gavakeTeT gaerTianebis SemTxvevaSi, da misi gamoyeneba erTdroulad sami an samze 

meti simravlis mimarT: magaliTad, {K,L,M}=. nebismierad aRebuli sami A, B da C 

 

 

             

  

 

 



 

simravleebis TanakveTa venis diagramis saxiT gamosaxulia 1-4 naxazze. aq Savi feriT 

moniSnulia is nawili, romelic saerToa AB, AC da BC simravleebisaTvis. roca 

venis diagrama samze met simravles moicavs, cxadia, rom misi gamosaxva ufro rTulia 

da es, albaT, nakleb sasargeblocaa. Tumca, martiv SemTxvevebSi, venis diagrama 

gagebinebis TvalsazrisiT metad Rirebuli warmosaxviTi saSualebaa.  

amocana: aageT venis diagrama nebismierad aRebuli sami simravlis 

gaerTianebisaTvis. 

 

 

1. 7 sxvaoba da damateba 
 

nebismieri ori A da B simravlisaTvis ganisazRvreba sxvaobad wodebuli 

oradgiliani simravluri operacia. A da B simravleebis sxvaoba Semdegnairad Caiwereba: 

A  B. am operaciiT A simravles „akldeba‟ yvela da, amasTan, mxolod is wevrebi, 

romlebic B simravlesac miekuTvnebian. predikatuli CanawerebiT es operacia 

Semdegnairad ganisazRvreba: 

                                                                A 

 
                                BB             C  

nax. 1-4: venis diagrama {A,B,C} simravlisaTvis. daStrixulia AB, BC 

da AC simravleebi, Savi feriTaa daStrixuli {A,B,C} simravle 

 

(1-21) AB = def {x│xA da xB} 

 

AB simravles zogjer A simravlis mimarT B simravlis damatebasac uwodeben. 

cxadia, rom (1-18) mocemulobis L da M simravleebisaTvis LM = {c}, radgan c aris L 

simravlis is erTaderTi wevri, romelic ar miekuTvneba M simravles. Tu A da B 

simravleebs arc erTi saerTo wevri ar gaaCniaT, maSin B simravlis gamoklebiT A 

simravles arc araferi akldeba. aseT SemTxvevaSi AB=A. SevniSnoT: miuxedavad imisa, 

rom nebismieri A da B simravleebisaTvis AB = BA da AB = BA, sazogadod, AB 

= BA arasworia. is, rom am operaciis Sedegze simravleTa rigi gavlenas axdens 

savsebiT bunebrivi gamoCndeba, Tu sxvaobas garkveulad gavaigivebT CvenTvis skolis 

kursidan nacnob gamoklebasTan. venis diagrama simravleTa A  B sxvaobisaTvis 

gamosaxulia 1-5 naxazze.  

  

ramdenime damatebiTi magaliTi: 

 

(1-22) KM = {a} 

LK = {c,d} = L 

ML = {b} 



 

K = {a,b} = K 

K =  
 

gamoklebis operacia unda ganvasxvavoT damatebis operaciisagan. A simravlis 

damateba Caiwereba rogorc A da igi aris simravle, romelic agebulia yvela, da 

mxolod im wevrebisagan, romlebic ar ekuTvnian A simravles. predikatul aRniSvnebSi 

A simravle Semdegnairad ganisazRvreba: 

 

(1-23) A = def {x│xA} 

 

           A                   B 

 

 
 nax. 1-5: simravleTa sxvaoba AB 

 

 

(1-23) gansazRvrebasTan dakavSirebiT bunebrivad Cndeba kiTxva: rani arian da 

saidan modian is wevrebi, romlebic ar miekuTvnebian A simravles? - pasuxi am kiTxvaze 

Semdegia: yoveli gamonaTqvami, romelic iZleva simravles, TavisTavad gulisxmobs 

manamde ukve arsebul saganTa garkveul sayrden erTobliobas, romelic am simravlis 

momcemi gamonaTqvamis diskursis universums warmoadgens. magaliTad, roca diskursi 

(anu saazrovno sivrce) ricxvTa Teoriaa mis universumad (anu am saazrovno sivrcis 

saganTa samyarod) SeiZleba moviazroT yvela dadebiTi da uaryofiTi namdvili 

ricxvebis simravle. samwuxarod, SeuZlebelia erTxel da samudamod sayovelTaod 

gamosadegi diskursis da universumis calsaxa da arawinaaRmdegobrivi gansazRvra. Tanac 

ise, rom am universumSi Sediodes „yvelaferi‟ is, mxolod romelTaganac igeba 

simravleebi. es SeuZlebelia imitom, rom amgvari universaluri are, cxadia, unda 

moicavdes simravluri TvalsazrisebiT iseT paradoqsul sagnebsac, rogoricaa „yvela 

simravleTa simravle‟. amdenad, konkretuli msjelobis diskursis universumi 

damokidebulia am konkretul msjelobaze da, Sesabamisad, igi am konkretul 

msjelobasTan erTad icvleba. amasTan, icvleba daaxloebiT iseve, rogorc icvleba 

„yvelaferi‟ da „yvelani‟ saxis sityvebis mniSvnelobebi sxvadasxva winadadebebiT 

mocemul sxvadasxva msjelobebSi. im SemTxvevaSi, rodesac diskursis universums raime 

gansakuTrebuli saxeli ar hqvia, mis aRsaniSnavad iyeneben xolme U simbolos. rodesac 

mocemuli msjelobis diskursis universumi isedac cxadia, an araZalismieria mocemuli 

msjelobisaTvis, igi SeiZleba pirdapiri gziT arc iyos gansazRvruli. TumcaRa, iseT 

SemTxvevebSi, rodesac diskursis universumi araorazrovnad da gasagebad ar aris 

gansazRvruli, damatebis operaciac calsaxad da garkveulad veRar isazRvreba. 

maSasadame, A simravlis damateba aris diskursis universumis im Semadgenlebis 

simravle, romlebic ar miekuTvneba A simravles. amgvarad: 

 

(1-24) A = UA 
 



 

 
  

nax. 1-6: simravluri damatebis operacia A. 

 

rogorc vxedavT, (1-23) predikatul gansazRvraSi x cvladis gansazRvris ared 

anu simravled, saidanac es cvladi mniSvnelobebs Rebulobs, nagulisxmevobiT moiazreba 

mTliani simravluri universumi. sxvaTa Soris, zustad igivegvari viTareba gvaqvs (1-17) 

da (1-19) predikatuli gansazRvrebebis SemTxvevaSic.  

 zemoT, 1-6 naxazze, gamosaxulia venis diagrama, sadac daStrixuli nawili 

Seesabameba A simravlis damatebas. 

                            

 

1. 8 zogierTi simravluri igiveobani 
 

qvemoT ganxiluli iqneba is kanonebi, romlebic logikurad gamomdinareoben 

simravleebis Sesaxeb zemoT gakeTebuli gansazRvrebebidan. maTgan ufro sasargebloni 

warmodgenilia 1-7 cxriliT. cxrilSi gaerTianebisa da TanakveTis operaciebis 

Tvisebebis aRmweri msgavsi kanonebi dawyvilebulia da, Sesabamisad, isini saxeldebulni 

arian maTTvis  tradiciuli da ukve gavrcelebuli saxelwodebebiT. Cven, amjerad, ar 

vapirebT am kanonebis gamomxatvel gamonaTqvamebSi Semavali X, Y da Z simravluri 

cvladebis mniSvnelobaTa nebismieri sistemisaTvis maTi formalurad mkacri, 

maTematikuri damtkicebebis agebas. es damtkicebebi warmodgenili iqneba 7.6 paragrafSi. 

amjerad, Cven SevecdebiT davrwmundeT maT WeSmaritebaSi mxolod gansazRvrebebidan 

amosvliTa da venis diagramebis agebiT. 

1. idempotenturobis kanonebi: advili misaxvedria, rom nebismieri X 

simravlisaTvis XX igivea, rac X, ramdenadac yvelaferi is, rac aris X an X 

simravleSi, advilad jamdeba im yvelafrad, rac aris Tavad am X simravleSi. igive 

iTqmis im elementebis Sesaxeb, romlebic erTdroulad arian X simravlesa da X 

simravleSi, amdenad: XX = X. 

  2. komutaciurobis kanonebi: cxadia, rom yvelaferi is, rac miekuTvneba an X, an 

Y, an orive simravles erTdroulad, amavdroulad aris yvelaferi is, rac 

miekuTvneba an Y, an X, an orive simravles erTdroulad; amgvarad, XY = YX. 

dasabuTeba amgvaradve mimdinareobs TanakveTis SemTxvevaSic. 

3. asociaciurobis kanonebi: asociaciurobis kanonebi gveubneba, rom Sedegze im 

rigs, romliTac simravleebs operaciulad vaerTebT, mniSvneloba ara aqvs arc maSin, 

roca maT gaerTianebis operaciiT vaerTebT da arc maSin, roca isini TanakveTis 

operaciiT erTdebian. imas, rom es marTlac asea, TvalnaTliv davinaxavT, Tu 

warmovidgenT Sesabamisi venis diagramebis agebis process. gvaqvs sami 

urTierTgadamkveTi wre, romlebic aRniSnulia X, Y da Z asoebiT. jer davStrixoT 

XY, Semdeg davStrixoT Z, riTac meorejeradad daiStrixeba agreTve am sami wris 

SigniT ganTavsebuli mTliani are, rac (XY)Z simravles Seesabameba. axla daviwyoT 

         

A 

U
   



 

Tavidan da jer davStrixoT YZ, xolo Semdeg X. cxadia, orjeradi daStrixvis 

qveS isev igive are moxvdeba. 

 

 

1. idempotenturobis kanonebi 

   (a) XX = X           (b) XX =X 

 

2. komutaciurobis kanonebi 

   (a) XY = YX     (b) XY = YX 

 

3. asociaciurobis kanonebi 

   (a) (XY)Z = X(YZ)         (b) (XY)Z = X(YZ) 

 

4. distribuciulobis kanonebi 

 

(a) X(YZ) = (XY)(XZ) 

(b) X(YZ) = (XY)(XZ) 

 

5. identurobis kanonebi 

    (a) X = X       (g) X =  

   (b) XU = U       (d) XU = X  

 

6. damatebis kanonebi 

   (a) XX = U       (g) XX =  

  (b) (X) = X       (d) XY = XY 

 

7. de morganis kanonebi 

   (a) (XY) = XY      (b) (XY) = XY 

 

8. Tavsebadobis principi 

 

   (a) XY maSin, da mxolod maSin, roca XY = Y 

      (b) XY maSin, da mxolod maSin, roca XY = X 

 
 

cxrili 1-7: zogierTi ZiriTadi 

simravluri igiveobani 

 

 

4. distribuciulobis kanonebi:   am kanonebis sailustracio venis diagramebis 

ageba cotaTi Tavsatexi amocanaa. 1-8 naxazze gamosaxulia X(YZ) formulis venis 

diagrama. aRsaqmelad rom ufro advili yofiliyo, X davStrixeT vertikaluri 

xazebiT, (YZ) ki horizontaluri xazebiT. Sesabamisad, am ori simravlis TanakveTa 

gamosaxulia rogorc ormagad (jvaredinad) daStrixuli are. 1-9 naxazze gamosaxulia 

(XY)(XZ) formulis diagrama. XY daStrixulia vertikalurad, xolo XZ ki 

horizontalurad. gaerTianebas warmoadgens are, romelic daStrixulia an erTmagi an 

ormagi daStrixviT. amgvarad, pirveli agebisas ormagad daStrixuli are daemTxva 

meore agebisas ormagad an erTmagad daStrixul ares. mkiTxvels axla ukve Tavad 



 

SeuZlia distribuciulobis kanonebis (a) SemTxvevis Sesabamisi venis diagramebis 

ageba.                           

    

    X 

 
                                   Y                    Z 

 

nax. 1-8 venis diagrama X(YZ) formulisaTvis  

X daStrixulia vertikalurad, YZ daStrixulia horizontalurad, 

X(YZ) ki ormagad.  

                                 

 

  X 

                                       
                                   Y                     Z 

 

nax. 1-9: venis diagrama (XY)(XZ) formulisaTvis  

XYdaStrixulia vertikalurad, XZ daStrixulia horizontalurad,  

xolo (XY)(XZ) mTlianad warmoadgens daStrixul ares. 

 

5. identurobis kanonebi: identurobis kanonebi martivad gaigeba gaerTianebis, 

TanakveTis, carieli simravlisa da universaluri simravlis gansazRvrebebidan 

gamomdinare. yvelaferi is, rac aris an X simravleSi an  simravleSi an oriveSi 

erTad, advilad jamdeba im yvelafrad, rac aris X simravleSi. danarCen SemTxvevebSic 

dasabuTeba analogiuria zemomoyvanilisa. 

6. damatebis kanonebi: damatebis kanonebic aseve martivad gaigeba damatebis 

gansazRvrebidan gamomdinare, Tumca, albaT, aq daxmarebas gagviwevs venis diagrama, 

romelic warmodgenilia 1-6 naxazze. (d) SemTxveva ufro gasagebi gaxdeba, Tu 

SevxedavT 1-5 naxazs da ganvixilavT im ares, romelic Seesabameba A simravlis 

TanakveTas B simravlis damatebasTan. 

7. de morganis kanonebi:  de morganis kanonebi simetriuli wyvilebis saxiTaa 

warmodgenili. (a) SemTxveva: yvelaferi is, rac ar aris arcerTSi, arc X da arc Y 



 

simravleSi (e.i (XY)), aris yvelaferi is, rac ar aris X simravleSi da, 

amavdroulad, ar aris Y simravleSi (e.i XY). (b) SemTxveva: yvelaferi is, rac 

erTdroulad oriveSi ar aris (e.i. (XY)), amavdroulad, ar aris erTSic da ar aris 

meoreSic (e.i. XY). Tu es SemTxveva uceb SedarebiT nakleb cxadad geCvenaT 

daixmareT venis diagrama. 

8. Tavsebadobis principi: Tavsebadobis princips aseTi saxeli imitom daerqva, rom 

igi exeba gaerTianebisa da TanakveTis operaciebisa da qvesimravleobis mimarTebiT 

ganpirobebuli Tavsebadobis urTierTobis sakiTxebs. Tu warmovidgenT venis diagramas, 

romelSic X simravlis Sesabamisi wre mTlianad moTavsebulia Y simravlis Sesabamis 

wreSi, rac predikatulad XY CanaweriT gamoisaxeba, maSin advilad davinaxavT, rom 

XY = Y. meore mxriv, Tu viciT, rom XY = Y, maSin standartuli venis diagramis is 

are, romelic Sesdgeba X simravlis mxolod im Semadgenlebisagan, romlebic 

amavdroulad ar arian Y simravlis Semadgenlebi, carieli simravle iqneba. yvela sxva 

SemTxvevaSi, gaerTianeba ar iqneboda Y simravlis toli. amgvarad, X simravlis 

Semadgenlebi mTlianad moTavsebulia Y simravlis wreSi, rac imas niSnavs, rom XY. 

mtkiceba (b) SemTxvevaSic analogiurad viTardeba. 

zogierTi am kanonis ufro kargad gagebaSi SeiZleba dagvexmaros analogiebi 

algebridan: cnobilia, rom Sekrebisa (+) da gamravlebis () operaciebi eqvemdebarebian 

komutaciurobis algebrul kanonebs: 

 

(1-25) nebismieri x da y ricxvebisaTvis:  

x + y = y + x     da   x  y = y  x 

 
analogiuradvea asociaciurobis kanoni: 

 

(1-26)  nebismieri x, y da z  ricxvebisaTvis: 

    (x + y) + z = x + (y + z)     da    (x  y)  z = x  (y  z) 

 

Tumca, amgvar algebrul analogiebs adgili ara aqvs zemoganxiluli mTeli rigi 

simravluri kanonebisaTvis. ase magaliTad, sazogadod, swori ar aris is, rom x + x = x 

da arc is, rom x  x = x. miuxedavad amisa, algebraSic, analogiurad zemoaRwerilisa  

+ da  operaciebi erTmaneTs distribuciulobis kanoniT ukavSirdebian: 

 

(1-27) nebismieri x, y da z ricxvebisaTvis: 

  x  (y + z) = (x  y) + (x  z) 
 

magram, Sesabamisi simravluri operaciebisagan gansxvavebiT, Tu + da  algebrul 

operaciebs urTierTCavanacvlebT distribuciis kanoni aRar moqmedebs. amgvarad, 

sazogadod, araa swori, rom x + (y  z) = (x + y)  (x + z). magaliTad, vTqvaT, x = 1,     

y = 2 da z = 3. aseT pirobebSi zeda gamosaxulebis marcxena mxaris mniSvnelobaa 7, 

xolo marjvena mxarisa ki - 12. 

identurobis simravluri kanonebis algebrul-ariTmetikul analogebad miiCneva  

x + 0 = x, x  0 = 0 da x  1 = x kanonebi, sadac 0 TamaSobs carieli, xolo 1 ki 

universaluri simravlis rols. Tumca, aq mxolod nawilobriv analogiasTan gvaqvs 

saqme, radgan x + 1 ar udris 1. 

maSasadame, vnaxeT, rom arsebobs simravleTa algebra da rom igi, garkveulwil, 

analogiuria im saskolo algebrisa, romelic gamravlebasa da Sekrebas exeba, TumcaRa 

simravleTa algebras Tavisi gansakuTrebuli Tvisebebic aqvs. am faqtis winaSe kidev 



 

erTxel davdgebiT, rodesac meeqvse TavSi gamonaTqvamTa logikas ganvixilavT. garda 

amisa, meTormete TavSi naxavT, rom saSualo skolidan TqvenTvis nacnobi algebra da 

axlaxan gacnobili simravleTa algebra kerZo magaliTebia imisa, rasac sazogadod 

bulis algebras uwodeben. 

amJamad Cvens interess ar warmoadgens simravleTa algebris mTliani 

struqturis Seswavla, aramed, ubralod, gvinda vaCvenoT, rom zemoaRwerili 

igiveobebiT SeiZleba visargebloT simravlur gamosaxulebebze operirebisas. kerZod, 

irkveva, rom nebismier simravlur gamosaxulebaSi esa Tu is simravle yovelTvis 

SeiZleba CavanacvloT misi toli simravliT da rom amgvari Canacvlebis Sedegad 

yovelTvis vRebulobT gamosaxulebas, romelic aRniSnavs imave simravles, rasac sawyisi 

gamosaxuleba aRniSnavda. ase magaliTad, A(BC) gamosaxulebaSi de morganis kanonis 

Sesabamisad SeiZleba (BC) CavanacvloT misi igivuri BC gamosaxulebiT da, 

Sesabamisad, miviRoT A(BC) gamosaxuleba, romelic, iqidan gamomdinare, rom 

(BC) da BC simravleebSi erTi da igive elementebia, cxadia, imave simravles 

aRniSnavs, rasac Tavdapirveli A(BC) gamosaxuleba aRniSnavda. 

es meTodi SeiZleba gamoviyenoT rTuli simravluri gamosaxulebebis 

gasamartiveblad (ix. (1-28)), an simravleTa Sesaxeb sxva debulebaTa WeSmaritebis 

dasamtkiceblad (ix. (1-29) da (1-30)). sazogadod, ufro mosaxerxebelia amgvari 

simravluri gamoyvanebi warmodgenili iqnes striqonuli Canawerebis vertikaluri  

mimdevrobis saxiT, sadac yovel striqonze miTiTebulia is kanoni, romlis mixedviTac 

Sesabamisi gamosaxuleba gamoiyvaneba wina striqonis gamosaxulebidan. 

 

(1-28) magaliTi: gaamartiveT (AB)(BC) gamosaxuleba. 
  

1. (AB)(BC)     

2. (AB)(BC)  de morganis kanoni 

3. A(B(BC))  asociaciurobis kanoni 

4. A((BB) C)  asociaciurobis kanoni 

5. A(UC)   damatebis kanoni 

6. A(CU)   komutaciurobis kanoni 

7. AU    identurobis kanoni 

8. U    identurobis kanoni 

  

(1-29) magaliTi: aCveneT, rom (AB)(AC) = A(BC). 

 

1. (AB)(AC) 

2. (AB)(AC)  de morganis kanoni 

3. A(B(AC))  asociaciurobis kanoni 

4. A((BA)(BC)) distribuciulobis kanoni 

5. (A(BA))(A(BC)) distribuciulobis kanoni 

6. (A(AB))(A(BC)) komutaciurobis kanoni 

7. ((AA)B)(A(BC)) asociaciurobis kanoni 

8. (B)(A(BC)) damatebis kanoni 

9. (B)(A(BC))          komutaciurobis kanoni 

10. (A(BC))  identurobis kanoni 

11. (A(BC))  komutaciurobis kanoni 

12. A(BC)   identurobis kanoni 

13. A(BC)   damatebis kanoni 



 

 
 

(1-30) magaliTi: aCveneT, rom XY  XY 
 
Tavsebadobis principis mixedviT, es gamosaxuleba WeSmaritia maSin, da mxolod maSin, 

roca (XY)(XY) = XY. qvemoT swored am ukanasknelis dasabuTebas warmovadgenT. 

  

1. (XY)(XY)      

2. ((XY)X)((XY)Y)      distribuciulobis kanoni 

3. (X(XY))((XY)Y)      komutaciurobis kanoni 

4. ((XX)Y)((XY)Y)      asociaciurobis kanoni 

5. ((XX)Y)(X(YY)        asociaciurobis kanoni 

6. (XY)(XY)                  igivurobis kanoni (orjer) 

7. XY          igivurobis kanoni 

 
striqonTa aseTi mimdevroba iZleva im faqtis formalur mtkicebas, rom bolo 

striqonSi warmodgenili simravle udris simravles, romelic pirvel striqonSia 

warmodgenili. damtkicebis sakiTxs ufro detalurad Cven Semdgom ganvixilavT. is 

mkiTxveli ki, romelic ecdeba savarjiSoebSi mocemuli amocanebis amgvarad amoxsnas, 

ueWvelad waawydeba damtkicebebTan dakavSirebul cnobil sirTuleebs: kerZod, maSin 

roca sakmaod martivia ukve agebuli damtkicebis sisworis Semowmeba, SeiZleba sakmaod 

rTuli aRmoCndes swori damtkicebis amgebi gzis moZebna. amgvarad, Tu gadasawyveti 

gvaqvs amocana, vTqvaT iseTi, rogoric (1-29) magaliTiT aris mocemuli, SeiZleba 

pirvelsawyisi gamosaxulebis saboloo gamosaxulebamde mimyvani gzis povnamde bevri 

warumatebeli gzis gavla mogvixdes. amdenad, mosalodnelia, rom zogjer ramdenjerme 

mogviwios damtkicebis ukve arCeuli gzis Sewyveta da gamoyvanis Tavidan dawyeba. 

 

 

 

 

savarjiSoebi 

 

 

1. mocemulia Semdegi simravleebi: 

 

A = {a, b, c, 2, 3, 4}  E = {a, b, {c}} 

B ={a, b}   F =  
C = {c,2}   G = {{a, b}{c,2}} 
D = {b, c} 
 

gansazRvreT, Semdegi gamonaTqvamebi WeSmaritia Tu mcdari: 

 

 (a) cA  (z) DA  (n) BG 

 (b) cF  (T) AC  (o) {B}G 

 (g) cE  (i) DE  (p) DG 

 (d) {c}E  (k) FA  (J) {D}G 

 (e) {c}C           (l) EF  (r) GA 

 (v) BA  (m) BG  (s) {{c}}E 
 



 

2. nebismieri S simravlisaTvis: 

 

(a) aris Tu ara S simravle {S} simravlis wevri? 

(b) aris Tu ara {S} simravle {S} simravlis wevri? 

(g) aris Tu ara {S} simravle {S} simravlis qvesimravle? 

(d) romelia is simravle, romlis erTaderTi wevria {S}? 

 

3. dawereT Semdegi simravleebis rekursuli da predikatuli gansazRvrebebi. 

gaxsovdeT, rom siaSi rigs mniSvneloba ara aqvs. amgvarad, ar SeiZleba iseTi sityvebis 

gamoyeneba, rogoricaa `pirveli~ an `ukanaskneli~. gaxsovdeT, agreTve, rom rekursuli 

wesi SeiZleba Seicavdes erTze met `Tu-maSin~ tipis gamonaTqvams. 

 

(a) {5, 10, 15, 20, . . .} 

(b) {7, 17, 27, 37, . . .} 

(c) {300, 301, 302, . . . , 399, 400} 

(d) {3, 4, 7, 8, 11, 12, 15, 16, 19, 20, . . .} 

(e) {0, 2, -2, 4, -4, 6, -6, . . .} 

(f) {1, 1/2, 1/4, 1/8, 1/16, . . .} 

 

4. ganixileT Semdegi simravleebi: 
  

S1 = {{}, {A}, A}    S6 =  

 S2 = A      S7 = {} 

 S3 = {A}     S8 = {{}} 

 S4 = {{A}}     S9 = {, {}} 
 S5 = {{A}, A}  
 

upasuxeT qvemoT mocemul SekiTxvebs. - gaxsovdeT, rom,  roca simravleSi erTze 

meti Semadgenelia, simravlis wevrebi erTmaneTisagan mZimiT gamoiyofa da rom mocemuli 

simravlis qvesimravle iqmneba am simravlis nuli, an meti wevris simravlur 

frCxilebSi moTavsebiT. 

 

S1 - S9 simravleebidan: 

 (a) romlebia S1 simravlis wevrebi? 

 (b) romlebia S1 simravlis qvesimravleebi? 

 (g) romlebia S9 simravlis wevrebi? 

 (d) romlebia S9 simravlis qvesimravleebi? 

 (e) romlebia S4 simravlis wevrebi? 

(v) romlebia S4 simravlis qvesimravleebi?  
 
5. gansazRvreT TiToeuli Semdegi simravle wevrebis siis CamoweriT: 
  

(a) {a, b, c}   (g) {} 

 (b) {a}             (d) {a, b}          (e)   

 
6. mocemulia simravleebi A, ... , G (ix. savarjiSo 1). CamowereT TiToeuli Semdegi 

simravlis wevrebis sia: 
  

(a) BC  (z) AE  (J) BA 



 

 (b) AB  (k) CD  (r) CD 

 (g) DE  (l) BF  (s) EF 

 (d) BG  (m) CE  (t) FA 

 (e) DF  (n) BG  (f) GB 

 (v) AB  (p) AB 
 
7. ganvixiloT pirveli savarjiSoTi mocemuli simravleebi: davuSvaT, rom diskursis 

universumi aris U{A, B, C, D, E, F, G}. CamowereT Semdegi simravleebis wevrebi: 
  

(a) (AB)C    (T) DE 

 (b) A(BC)    (k) F(AB) 

 (g) (BC)(CD)    (l) (AB)U 

 (d) A(CD)    (m) (CD)U 

 (e) (AC)(AD)    (n) CD 

 (v) G     (J) GF 

 (z) (DE)     (r) (BC) 

 
8. vTqvaT, mocemulia A = {a, b, c}, B = {c, d} da C = {d, e,f} simravleebi. 
 
(a) ra iqneba:  
 

 (i) AB     (v) B 

 (ii) AB     (vi) A(BC) 

 (iii) A(BC)     (vii) AB 
 

(b) a elementi  ekuTvnis Tu ara {A, B} simravles? 

(g) a  elementi  ekuTvnis Tu ara AB simravles? 
 
9. simravluri igiveobebis gamoyenebiT aCveneT, rom nebismieri A, B da C 

simravleebisaTvis: 
 

(a) ((AC)(BC))  (AB) 

(b) A(BA) =  
 

10. aCveneT distribuciulobis (a) wesis samarTlianoba X(YZ) da (XY)(XZ) 

gamosaxulebebisaTvis venis diagramebis agebis gziT.  

 

11, ori A da B simravlis simetriuli sxvaoba ganisazRvreba rogorc im, da mxolod im 

Semadgenlebis simravle, romelTagan nebismieri ekuTvnis an A simravles, an B 

simravles, magram ar ekuTvnis orives erTdroulad. 

 A+B = def(AB)(AB) 
 (a) daxazeT ori simravlis simetriuli sxvaobis venis diagrama. 

 (b) simravluri igiveobebis gamoyenebiT aCveneT, rom  A+B = (AB)(BA). 

SeamowmeT, aris Tu ara (AB)(BA) simravlis venis diagrama ekvivalenturi (a) 

SekiTxvisas agebuli diagramisa. 

(g) aCveneT, rom nebismieri A da B simravlisaTvis, adgili aqvs: A+B = B+A. 

(d) gamosaxeT qvemoT mocemuli simravleebi gaerTianebis, TanakveTis da 

damatebis operaciebiT da gaamartiveT simravluri igiveobebis gamoyenebiT. 



 

  (i)  A + A (iv) A + B, sadac AB 

  (ii)  A + U (v)  A + B, sadac AB =  

  (iii)  A +  

(e) aCveneT, rom ((AB)(BA)) = A BB 

(f) aCveneT, rom (AB)  B maSin, da mxolod maSin, roca A B 

 

12. zedsarTavebs, romlebic gamomdinare maTive Sinaarsidan logikurad mimarTebadni 

arian TavianT Tavze vuwodoT avtologikuri. im zedsarTavebs, romelTa TavianT 

Tavze mimarTva, gamomdinare maTive Sinaarsidan logikurad dauSvebelia, vuwodoT 

heterologikuri. magaliTad, „English‟ da „long‟ avtologikuri, xolo „French‟ da 

„short‟ heterologikur zedsarTavebia. 

aCveneT, rom zedsarTavi „heterologikuri‟ badebs iseTsave winaaRmdegobas, 

rogoric raselis paradoqsSia. raselis paradoqsis es varianti cnobilia grelingis 

paradoqsis saxelwodebiT. 

 

 

 

 

 

 

Tavi 2 

mimarTebebi da funqciebi 
 

 

 

 

2. 1 dalagebuli wyvili da dekartuli namravli 
 

gavixsenoT, rom simravlis wevrebs Soris rigiToba anu dalageba ar ivaraudeba. 

miuxedavad amisa, dalagebuli wyvili, romelic a, b saxiT Caiwereba, Cveulebrivi anu 

daulagebeli simravleebis meSveobiT ganisazRvreba. am CanawerSi a ganixileba 

dalagebuli wyvilis pirvel wevrad, b ki meore wevrad. dalagebuli wyvili Semdegi 

simravluri CanaweriT moicema: 

 

(2-1) a, b = def {{a},{a,b}} 

 

 a, b wyvilis pirvel wevrad miiCneva erTSemadgenliani {a} simravlis wevri, 

xolo meore wevri aris {a, b} simravlis is wevri, romelic ar miekuTvneba {a} 

simravles. amgvarad, wyvilis daulagebeli simravluri gagebis miuxedavad, SesaZlebeli 

gaxda dalagebuli wyvilisTvis damaxasiaTebeli rigiTobis pirobis dakmayofileba. 

SeiZleba iTqvas, rom dalagebuli wyvilebisaTvis damaxasiaTebelia Semdegi:          

a, b  b, a. es imitom, rom, sazogadod, {{a},{a,b}}  {{b},{a,b}}. marTlac, a, b = b, a 

maSin, da mxolod maSin, roca a = b. es gansazRvreba SeiZleba ganvavrcoT dalagebul 

sameulebze da, agreTve, nebismieri n naturaluri ricxvisaTvis, igi SeiZleba ganivrcos 

dalagebul n-eulebzec. dalagebuli sameuli Semdegnairad ganisazRvreba: 

 

(2-2) a, b, c  = def a,b, c 



 

 
 intuiciuri TvalsazrisebiT SeiZleba ufro bunebrivic yofiliyo dalagebuli 

wyvilis erT-erT amosaval, ZiriTad cnebad ganxilva. magram, imis gamo, rom zogadi 

maTematikuri principebi iTxoven ZiriTadi cnebebis minimumamde dayvanas, igi amgvarad ar 

ganixileba. 

 vTqvaT, ukve mocemuli gvaqvs A da B simravleebi. aseT SemTxvevaSi Cven SegviZlia 

avagoT dalagebuli wyvilebi mxolod am A da B simravleebis gamoyenebiT. kerZod, Cven 

SegviZlia avagoT iseTi wyvilebi, romelTa pirveli wevri A simravlis wevria, meore 

ki B simravlisa. gansazRvriT, A da B simravleebis dekartuli namravli aris 

simravle, romelic Sedgeba yvela zemoaRwerili saxis wyvilisagan. A da B simravleebis 

dekartuli namravli Caiwereba rogorc - AB da igi predikatuli gziT Semdegnairad 

ganisazRvreba: 

 

(2-3) AB = def {x, y xA da yB}  

 

aqve SevniSnoT, rom gansazRvris Tanaxmad, Tu an A, an B udris  simravles, 

maSin AB = . qvemoT warmodgenilia dekartuli namravlis ramdenime magaliTi: 

 

(2-4) vTqvaT, K = {a, b, c} da L = {1, 2}, maSin 

 

    KL = {a, 1, a, 2, b, 1, b, 2, c, 1, c, 2} 

  LK = {1, a, 2, a,1, b, 2, b, 1, c, 2, c} 

  LL = {1, 1, 1, 2, 2, 1, 2, 2} 
 

yuradReba miaqcieT, rom dekartuli namravlis wevrebi ar arian dalagebulni 

erTmaneTis mimarT. amgvarad, miuxedavad imisa, rom nebismieri dekartuli namravlis 

TiToeuli wevri dalagebuli wyvilia, Tavad dekartuli namravli dalagebuli 

wyvilebis Cveulebrivi anu daulagebeli simravlea. 

zogjer, dalagebuli wyvilebis M simravlisaTvis, mniSvnelovani xdeba 

gansazRvra im umciresi dekartuli namravlisa, romlis erT-erT qvesimravles es M 

simravle warmoadgens. is ori umciresi A da B simravle, romelTaTvisac MAB, 

Semdegnairad ganisazRvreba - A = {a a,bM, B simravlis erTi romelime b 

elementisaTvis mainc} da B = {b a, bM, A simravlis erTi romelime a 

elementisaTvis mainc}. am A,  Sesabamisad, B simravles uwodeben M simravlis gegmils 

pirvel, Sesabamisad, meore koordinatze. ase magaliTad, Tu M = {1, 1, 1, 2, 3, 2} 

simravles, maSin simravle {1, 3} iqneba M simravlis gegmili pirvel koordinatze, 

simravle {1, 2} ki iqneba M simravlis gegmili meore koordinatze. aqedan gamomdinare, 

{1, 3}{1, 2} aris is umciresi dekartuli namravli, romlis erT-erTi qvesimravle 

zemoganxiluli M simravlea. 

 

 

2. 2 mimarTeba 
 

sagnebs Soris bunebrivi mimarTeba aris am sagnebs Soris arsebuli garkveuli 

bunebrivi kavSiri. xolo is, rac Cven gaazrebuli gvaqvs sagnebs Soris maTematikur 

mimarTebad, aris is, rac bunebaSi am sagnebs Soris an arsebobs, an ar arsebobs, magram 

rac azrovnebaSi amave sagnebs Soris Cvens mier gaazrebul urTierTdamokidebulebas 

asaxavs. magaliTad, mimarTeba „dedaa‟ anu, rac TiTqmis igivea, „aris deda‟ arsebulad 



 

gaiazreba „dedebsa‟ da maT „Svilebs‟ Soris. magram, igive mimarTeba mxolod „Svilebs‟, 

an mxolod „dedebs‟ Soris arsebulad ver azrdeba. gardamavali zmnebi rogorc wesi 

mimarTebebs aRniSnaven. ase magaliTad, zmna „kocna‟ SeiZleba ganvixiloT obieqtTa iseT 

wyvilebze gansazRvruli abstraqtuli mimarTebis aRniSvnad, romelTa pirveli wevri 

kocnis meore wevrs. zemoT qvesimravleobis mimarTeba gansazRvruli iyo rogorc 

mimarTeba simravleebs Soris. nebismieri simravlis nebismieri wevri SeiZleba 

garkveulad davakavSiroT an sxva, an imave simravlis wevrTan an wevrebTan. SeTanxmebiT, 

Canaweri Rab an, rac igivea, aRb niSnavs imas, rom a obieqti b obieqtTan R 

mimarTebiT gansazRvrul kavSirSia. Canaweri RAB gveubneba, rom A da B simravleebis 

elementebs Soris azrdeba R mimarTebiT gansazRvruli kavSiri da rom am simravleebis 

zogierTi wevri erTmaneTTan R mimarTebiT gansazRvrul kavSirSi anu R mimarTebaSia, 

zogierTi ki ara. aseT SemTxvevaSi vambobT, rom R aris mimarTeba A simravlidan B 

simravleSi. rodesac mimarTeba akavSirebs erTi da igive A simravlis elementebs, maSin 

vambobT, rom R mimarTeba gansazRvrulia A simravleSi. R mimarTebis gegmils misi 

pirveli koordinatis gaswvriv uwodeben R mimarTebis gamosvlis ares, xolo R 

mimarTebis gegmili misi meore koordinatiT iwodeba R mimarTebis Casvlis ared. 
amgvarad, nebismieri R mimarTeba A simravlidan B simravleSi SeiZleba ganvixiloT 

rogorc am A da B simravleebis AB dekartuli namravlis raRac qvesimravle. 

samwuxarod, jer kidev ar arsebobs sayovelTaod miRebuli  terminebi im A da B 

simravleebisaTvis, romelTa qvesimravleebicaa R mimarTebis gamosvlis are da Casvlis 

are. kidev erTxel SevniSnoT, rom zemoT SemoTavazebulia bunebrivad arsebuli 

mimarTebebis simravlur-Teoriuli modelirebis, anu maTi dalagebul wyvilTa 

simravleze gansazRvrul {a, b  aRb} saxis maTematikur mimarTebebze dayvanis 

mcdeloba. ase magaliTad, mimarTeba „dedaa‟, romelic ganisazRvreba yvela dRes arsebul 

adamianTa H simravleze, aris HH simravlis iseTi qvesimravle, anu dalagebul 

wyvilTa iseTi simravle, rom am simravleSi Semavali TiToeuli wyvilis pirveli wevri 

aris amave wyvilis meore wevris deda. maTematikaSi cnobilia A da B simravleebs 

Soris arsebuli R mimarTebebis sqematurad warmomdgeni meTodi iseTi isrebis 

gamoyenebiT, romlebic gamodian A simravlis wevrebidan da miemarTebian B simravlis 

wevrebisken. 

 

 
  

nax. 2-1: mimarTeba R: A  B 

  

2-1 naxazze rgolebiT gamoxatulia A = {a, b} da B = {a, d, e} simravleebi da 

isrebiT warmodgenilia simravluri mimarTeba R = {a,d, a, e, b, c}. miaqcieT 

yuradReba, rom gamosvlis aris erTi wevri mimarTebam SeiZleba daakavSiros Casvlis 

aris erTze met wevrTan. RAB mimarTebis damateba R, rogorc simravle, 

Semdegnairad ganisazRvreba: 

 

a  

 

 

 

           b  

         c 

 

        d 

 

 e 

    



 

(2-5) R = def (AB)R 
 

amgvarad, R Seicavs AB dekartuli namravlis yvela im wyvils, romlebic ar 

miekuTvnebian R mimarTebas. aqve SevniSnoT, rom (R) = R. R AB mimarTebis 

inversirebuli anu Sebrunebuli mimarTeba Caiwereba rogorc R-1 da igi Seicavs R 

mimarTebis yvela wyvilis pirveli da meore wevrebis SebrunebiT miRebul yvela 

wyvils. anu, R mimarTebis Sebrunebuli R-1 mimarTeba R mimarTebis wevrebis SebrunebiT 

miRebuli wyvilebisagan Sedgeba. magaliTad, vTqvaT, A = {1, 2, 3} da vTqvaT, RAA 

aris {3, 2, 3, 1, 2, 1} simravle, romelic A simravleSi „metia‟ mimarTebas 

gansazRvravs. am SemTxvevaSi R mimarTebis damatebiTi R mimarTeba aris {1, 1, 1, 2, 1, 

3, 2, 2, 2, 3, 3, 3} simravle, romelic Tavis mxriv aris A simravleSi 

gansazRvruli „an naklebia an toli‟ mimarTeba. am R mimarTebis Sebrunebuli anu 

inversirebuli R-1  mimarTeba iqneba {2, 3, 1, 3, 1, 2} simravle. igi A simravleSi 

gansazRvrul „naklebia‟ mimarTebas warmoadgens. SevniSnoT, rom (R-1)-1 = R da Tu 

RAB, maSin R-1
BA, magram RAB. 

  

amjerad Cveni msjeloba exeboda oradgilian mimarTebebs, e.i. dalagebul wyvilTa 

simravleebs. analogiuradve ganixileba mimarTebebi, romlebic Sedgeba dalagebuli 

sameulebisagan, oTxeulebisagan da a.S.. sazogadod, maTematikaSi nebismieri naturaluri 

n ricxvisaTvis daiSveba da ganixileba n-adgiliani mimarTebebi. 

 

 

2. 3 funqcia 
 

 simravlur-Teoriuli midgomebiT funqcia ganisazRvreba rogorc garkveuli 

saxis mimarTeba. R mimarTeba A simravlidan B simravleSi iwodeba funqcionalur 

mimarTebad anu funqciad maSin, da mxolod maSin, roca dakmayofilebulia Semdegi 

pirobebi: 

 

1. gamosvlis aris arcerTi wevri ar wyvildeba Casvlis aris gansxvavebul 

wevrebTan. 

2. R mimarTebis gamosvlis are emTxveva Tavad A simravles. 

 

zemoT naTqvami niSnavs, rom AB dekartuli namravlis raime qvesimravle maSin, 

da mxolod maSin SeiZleba CaiTvalos funqciad, roca A simravlis TiToeuli a 

wevrisaTvis am mimarTebis iseTi dalagebuli wyvilebis odenoba, romelTa pirveli 

koordinati A simravlis es a wevria, tolia erTis. 

magaliTisaTvis ganvixiloT A = {a, b, c} da B = {1, 2, 3, 4 } simravleebi. A 

simravlidan B simravleSi gansazRvruli Semdegi mimarTebebi warmoadgenen funqciebs: 

 

(2-6) P = {a, 1, b, 2, c, 3} 

Q = {a, 3, b, 4, c,1} 

R = {a, 3, b, 2, c, 2} 
 
Semdegi mimarTebebi ki ar warmoadgenen funqciebs A simravlidan B simravleSi. 

 

(2-7) S = {a, 1, b, 2} 

T = {a, 2, b, 3, a, 3, c,1} 



 

V = {a, 2, a, 3, b, 4} 
 
aq S mimarTeba ar akmayofilebs funqciis gansazRvriT moTxovnil meore pirobas 

gamomdinare iqidan, rom mimarTebiTi wyvilebis pirveli wevrebis simravle {a, b} ar 

emTxveva A simravles. T mimarTeba ar akmayofilebs funqciis gansazRvriT moTxovnil 

pirvel pirobas gamomdinare iqidan, rom a elementi dawyvilebulia B simravlis or 

gansxvavebul elementTan. V mimarTebis SemTxvevaSi darRveulia mimarTebis 

funqcionalurobis orive piroba. 

funqciebze msjelobisas Cven ZiriTadad igive terminologias gamoviyenebT, rasac 

viyenebdiT mimarTebebTan dakavSirebiT. amgvarad, funqcia, romelic warmoadgens AB 

simravlis qvesimravles, iwodeba funqciad A simravlidan B simravleSi, xolo 

funqcias, romelic AA simravlis qvesimravlea, uwodeben funqcias A simravleSi. is, 

rom „F aris funqcia  A simravlidan B simravleSi‟. mokled Semdegnairad Caiwereba - 

F:AB. zogjer funqciis gansazRvris aris Semadgenels funqciis arguments, xolo 

mniSvnelobaTa aris masTan dawyvilebul Semadgenels funqciis mniSvnelobas uwodeben. 

amgvarad, (2-6) magaliTiT ganxilul P funqciasTan dakavSirebiT SeiZleba iTqvas, rom 

c argumentze funqciis mniSvneloba aris 3. Cveulebriv, es faqti Semdegnairad 

Caiwereba P(c)=3, sadac funqciis dasaxeleba win uswrebs arguments, romelic 

Cawerilia frCxilebSi, xolo funqciis mniSvneloba iwereba tolobis niSnis marjvena 

mxares. 

„gardaqmna‟, „asaxva‟, „gadasaxva‟, „Sesabamisoba‟ arian „funqciis‟ farTod 

gavrcelebuli sinonimebi da xSirad Canawers „F(a)=2‟ kiTxuloben Semdegnairad:      

„F funqcia a-s gardaqmnis 2-ad‟. amgvari midgomiT funqcia warmogvidgeba rogorc 

aqtiuri procesi, romelic argumentebs gardaqmnis maT mniSvnelobebad. funqciaTa 

amgvari gageba erTgvarad myardeba amgvar midgomaTa bunebriobiT maTematikaSi, sadac 

funqciaTa umetesoba argumentebs awyvilebs mniSvnelobebTan formulebiT, romlebic 

aigeba iseTi operaciebiT, rogorebicaa Sekreba, gamravleba, gayofa da a.S.. 

magaliTad,F(x) = 2x+1 aris funqcia da im SemTxvevaSi, Tu igi gansazRvrulia mTel 

ricxvTa simravleze, igi awyvilebs 1-s 3-Tan, 2-s 5-Tan, 3-s 7-Tan da a.S.. meore mxriv, 

aRniSnuli funqcia SegviZlia gaviazroT rogorc procesi, romelic moicema da 

ganisazRvreba Semdegi wesiT - `imisaTvis, rom vipovoT F funqciis mniSvneloba 

nebismierad aRebul x-ze, saWiroa x jer gavamravloT 2-ze da Semdeg miRebul Sedegs 

davumatoT erTi~. mogvianebiT vnaxavT, rom rig SemTxvevebSi momgebiania funqciebi 

ganxilul iqnan rogorc garkveuli saxis gardamqmnelebi, romlebic am gardamqnelis 

SesasvlelSi Semosul obieqtebs gardaqmnian axal obieqtebad, romlebsac ukve am 

gardamqmnelis gamosavalSi iZlevian, rogorc gardaqmnis saboloo Sedegebs. 

jerjerobiT ki, Cven SevCerdebiT mxolod fuqciaTa araprocesualur, simravlur-

Teoriul gaazrebebze. amgvarad, funqcia F(x) = 2x+1 ganixileba rogorc dalagebul 

wyvilTa garkveuli simravle, romelic Semdegi predikatuli CanaweriT ganisazRvreba: 

 

(2-8) F = {x, y  y = 2x1}  (aq x da y nebismieri mTeli ricxvebia). 

 

 avtorebi, romlebic funqcias ganixilaven rogorc gardamqmnels, zogjer 

dalagebul wyvilTa simravles, romelic miiReba funqciis gansazRvris aris TiToeul 

elementze am gardamqmnelis zemoqmedebis Sedegad, gardamqmnelis grafs uwodeben. 

SevniSnoT, rom RerZTa sakoordinato sistemaSi funqciis grafikad wodebul obieqtsa 

da aq grafad wodebul cnebebs Soris msgavseba ar aris SemTxveviTi. 

SevniSnoT isic, rom mimarTeba, romelic funqciis gansazRvrebaSi mocemuli 

pirobebidan akmayofilebs pirvels, magram ar akmayofilebs meores, zogjer, mainc 



 

ganixileba rogorc funqcia. Tumca aseT funqciebs, danarCenebisagan gamosarCevad, 

SeTanxmebiT, „nawilobriv funqciebs‟ uwodeben. magaliTad, mimarTeba, romelic namdvil 

ricxvTa dalagebul a, b wyvils gadasaxavs a:b  ganayofSi anu mimarTeba, romelic 

magaliTad 6, 2 wyvils uTanadebs 3-s, xolo 5, 2 wyvils ki - 2,5-s, ar aris 

gansazRvruli im SemTxvevaSi, roca b=0. Tumca, es mimarTeba yvela im wevrze, 

romelzedac gansazRvrulia, calsaxaa anu erTmniSvnelobiania, rac imas niSnavs, rom 

igi gamosvlis aridan aRebul nebismier Semadgenels mniSvnelobad uTanadebs 

mniSvnelobaTa aris erTaderT Semadgenels da, amdenad, igi mxolod gamosvlis areSi 

akmayofilebs funqciis gansazRvris meore pirobas. amgvarad, mkacrad Tu vimsjelebT, 

Cveni gansazRvris Tanaxmad igi ar warmoadgens funqcias, magram, miuxedavad amisa, aseTi 

mimarTebebi iwodebian nawilobriv funqciebad da maT funqciis ganzogadebul saxeebad 

ganixilaven. rac bunebrivia, radgan A simravlidan B simravleSi gansazRvruli 

nebismieri nawilobrivi anu nawilobriv gansazRvruli funqcia A simravlis raRac 

qvesimravleze warmoadgens srul anu srulad gansazRvrul funqcias. SemdgomSi, 

saWiroebis SemTxvevaSi, termins „funqcia‟ gamoviyenebT iseTi calsaxa, anu 

erTmniSvnelobiani, anu erTi-erTze mimarTebebisaTvis, romelTa gamosvlis anu 

gansazRvris are SeiZleba arc emTxveodes A simravles da mxolod mis nawils 

warmoadgendes. 

 zogjer saWiroa specialurad aRiniSnos emTxveva Tu ara A simravlidan B 

simravleSi gansazRvruli funqciis mniSvnelobaTa are B simravles. sazogadod, 

funqcias gansazRvruls A simravlidan B simravleSi, Si-asaxvas anu Si-funqcias 

uwodeben. magram, Tu funqciis Casvlis anu mniSvnelobebis are emTxveva B simravles, 

maSin funqcia ze-asaxvad anu ze-funqciad iwodeba. amgvarad, nebismieri ze-funqcia amave 

dros aris Si-funqciac, magram ara piriqiT. 2-2 naxazze igive saxis diagramebis 

meSveobiT, rac sazogadod mimarTebebisaTvis gamoiyeneba, gamosaxulia sami funqcia. 

mkiTxvelisTvis gasagebi unda iyos, rom naxazze ganxiluli F da G funqciebi arian  

ze-funqciebi, xolo H ki - ara. - ra Tqma unda, samive es funqcia warmoadgens Si-

funqcias. 

 

        A                 C                            A                  D                        A                  C  

 
             F                                                 G                                              H  
 

nax. 2-2: Si da ze funqciebis magaliTebi 

 

 gansazRvriT, F : AB funqcias uwodeben erTze-erTi funqcias im, da mxolod im 

SemTxvevaSi, Tu B simravlis arc erT wevrze ar aisaxeba A simravlis erTze meti 

Semadgeneli. 2-2 naxazze F funqcia aris erTze-erTi funqcia, xolo G _ ara, radgan G 

funqciis SemTxvevaSi 2-ze aisaxeba A simravlis ara erTi, aramed ori - b da c 

Semadgenlebi. arc H funqciaa erTze-erTi, radgan H(b)=H(c)=3. (2-8) predikatuli 

CanaweriT mocemuli F funqcia aris erTze-erTi, radganac yoveli mTeli kenti y 

ricxvisaTvis arsebobs erTaderTi mTeli x ricxvi, iseTi rom y = 2x+1. aqve SevniSnoT 

is, rom F ar aris mTel ricxvTa simravleSi gansazRvruli ze-funqcia. marTlac, 

cxadia, rom x cvladis arcerTi mniSvnelobisaTvis F funqciis mniSvneloba ar xdeba 

luwi ricxvi. sazogadod, nebismieri funqcia, romelTagan zogierTi SeiZleba erTze-

erTic iyos, gaigeba rogorc erTze-bevri, rac imas niSnavs, rom funqcionaluri 

  a 

  b 

  c 

  1 

  2 

  3 

  a 

  b 

  c 

  1 

  2 

  3 

   1 

 

   2 

  a 

  b 

  c 



 

mimarTebebisaTvis daSvebulia is, rom Casvlis aris erT wevrTan erTdroulad 

wyvildebodes gamosvlis aris erTze meti anu bevri wevri. - amgvarad, am midgomebiT, 

nebismieri funqcia SeiZleba daxasiaTdes rogorc erTze-bevri da mxolod zogierTi, da 

ara yvela, amavdroulad SeiZleba daxasiaTdes rogorc erTze-erTi. Tumca, Cveulebriv, 

termini `erTze-bevri~ gamoiyeneba im funqciaTa mimarT, romlebic faqtobrivad ar 

warmoadgenen erTze-erTi funqciebs.  

 erTze-erTi funqcia, romelic amave dros ze-funqcia (magaliTad  F funqcia 2-2 

naxazze), urTierTcalsaxa anu erTi-erTi Sesabamisobad iwodeba. aseTi funqciebi 

gansakuTrebiT sainteresoa, radganac nebismieri maTganis inversireba anu Sebruneba aseve 

funqcias iZleva. aqve SevniSnoT, rom mimarTebebisaTvis gansazRvruli inversiisa da 

damatebis operaciebi funqciebisTvisac igivenairad ganisazRvreba. 2-2 naxazze G 

funqciis inversia anu Sebruneba ar iZleva funqcias, radganac Sebrunebisas 2 

erTdroulad aisaxeba b da c elementebze. aseve, H-1  ar aris funqcia, radgan aq 2-s 

saerTod ar moepoveba saxe. 

 amocana: aris Tu ara (2-8) predikatuli CanaweriT gansazRvruli F fuqciis 

inversia funqcia? aris Tu ara F funqcia urTierTcalsaxa Sesabamisoba? 

 

 

2. 4 kompozicia 
 

erTi da igive mniSvnelobaTa arisa da gansazRvris aris mqone ori F:A  B da 

G:B  C funqciiT igeba axali GF gamosaxulebiT aRniSnuli funqcia, romelic A 

simravles gadasaxavs C simravleSi da romelsac F da G funqciaTa kompozicias 

uwodeben. F da G funqciaTa GF  kompozicia predikatuli CanawerebiT Semdegnairad 

ganisazRvreba: 

 

(2-9) GF = def {x, z  arsebobs erTi mainc iseTi y, rom x, yF da y, zG} 

 

 
 

nax. 2-3: F da G funqciebis kompozicia 

 

   a 

b 

 

c 

 

 

  a 

b 

 

   c 

p 

       q 

 

  r 

 1  

2 

    3 

 4 

 1 

2 

      3 

 4 

p 

     q 

 

  r 

          F: K  L 

G  F: K  M 

K L 

 L M 

K M 

  G: L  M 



 

2-3 naxazze ganixileba F da G funqciebi da maTi kompozicia. SevniSnoT, rom 

aRniSnul magaliTSi F aris Si-funqcia, maSin rodesac G ze-funqciaa da arcerTi 

maTgani ar aris erTze-erTi. magaliTi gviCvenebs, rom kompoziciebis miReba 

SesaZlebelia im funqciebisganac, romlebsac zemoT aRniSnuli gansakuTrebuli 

Tvisebebi ar axasiaTebT. SesaZlebelia gvqondes iseTi SemTxvevac, roca pirveli 

funqciis Casvlis ares araferi aqvs saerTo meore funqciis gamosvlis aresTan. am 

SemTxvevaSi, cxadia, ar arsebobs iseTi y, rom x, yF da y, z G. aseT SemTxvevaSi 

gamodis rom dalagebul wyvilTa simravle, romliTac GF kompozicia isazRvreba, 

carielia. 2-3 naxazze F warmoadgens pirvel sakompozicio funqcias, xolo G meores. 

funqciaTa rigs maTi kompoziciuri SeerTebisas didi mniSvneloba aqvs, ramdenadac GF 

funqcia, sazogadod, ar aris FG funqciis toli. aqedan gamomdinare, TiTqosda 

bunebrivia GF Canaweri keTdebodes da ikiTxebodes piriqiTi rigiT. Tumca, Tu 

gamovalT iqidan, rom F funqciis mniSvneloba a argumentis nebismieri 

mniSvnelobisaTvis aris F(a), xolo G funqciis mniSvneloba F(a) argumentisaTvis aris 

G(F(a)) da rom kompoziciis gansazRvris Tanaxmad, (GF)(a) da G(F(a)) erTi da igive 

mniSvnelobis mqone gamosaxulebebia, SemoTavazebuli aRniSvnis bunebrioba gasagebi 

gaxdeba. 

F : AA  funqcia, romelic F={x, x  xA} predikatuli CanaweriT 

ganisazRvreba, identur anu igivur funqciad iwodeba da aRniSneba idA gamosaxulebiT. 

idA funqciiT A simravlis TiToeuli elementi Tavis TavSi aisaxeba. nebismieri F 

funqciis rigiT nebismieri kompozicia am F funqciis Sesabamis igivur funqciasTan 

iZleva funqcias, romelic amave F funqciis tolia. aRniSnulTan dakavSirebiT ixileT 

naxazi 2-4. 

  

 
nax.2-4: kompozicia identur funqciasTan 

 

 

vTqvaT F:AB nebismieri erTze-erTi ze-funqcia. aseT SemTxvevaSi, cxadia, rom 

aseTivea F-1  mimarTebac da rom adgili aqvs Semdeg tolobebs: 

 

  a 

  b 

  c   

  a 

  b 

  c   

  1 

  2 

  3   

  1 

  2 

  3   

  1 

  2 

  3   

  a 

  b 

  c   

A B B 

A A B 

 

F idB 

idB  F = F 

   F  idA = F 

 

  F idA 



 

(2-10)  F-1
F = idA  

 FF-1 = idB 
 

(2-10) tolobebi grafikulad ilustrirebulia 2-5 naxazze. 

 

zemoT gansazRvruli funqciaTa kompoziciis cneba Tavisuflad SeiZleba 

ganzogaddes mimarTebebzec. davuSvaT, mocemuli gvaqvs R AB da S  BC mimarTebebi. 

R da S mimarTebebis kompozicia aRiniSneba SR gamosaxulebiT da igi Semdegi 

predikatuli CanaweriT ganisazRvreba - SR = {x,z arsebobs erTi mainc iseTi y, rom 

x,yR da y,zS}. 

 

                  
 

nax. 2-5: urTierTcalsaxa funqciis kompozicia missave inversiasTan 

 

 

        A                 B                            B                  C                        A                  C  

 
                                                                                                              

        R ABB      S  BC   SR  AC 

 
nax. 2-6: R da S mimarTebaTa kompozicia 

  

nebismieri R AB mimarTebisaTvis adgili aqvs Semdeg tolobebs: 

 

(2-11) idBR = R 

RidA =R 
 

SevniSnoT, rom A simravleSi gansazRvruli idA igivuri funqcia, cxadia, 

amavdroulad warmoadgens mimarTebas da mas A simravleSi gansazRvrul igivur 

mimarTebasac uwodeben. 

  a 

   

  b 

  c 

  d 

  e 
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   f 
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   h 
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A B A 

 B A B 

 

F F
-1 

 

  F F
-1 



 

 (2.10) tolobebi araa marTebuli im mimarTebebisaTvis da, Sesabamisad, arc im 

funqciebisaTvis, romlebic ar warmoadgenen urTierTcalsaxa Sesabamisobebs. Tumca 

nebismieri calsaxa R: A B mimarTebisaTvis adgili aqvs Semdegs: 

 

(2-12) R-1
R  idA 

RR-1  
 idB 

 

 aqve unda iTqvas, rom Cveni zogadi SeniSvnebi samadgiliani, oTxadgiliani da a.S. 

mimarTebebTan dakavSirebiT, bunebrivia, vrceldeba funqciebzec. amasTan, cxadia, rom 

funqciis gansazRvris ared SeiZleba ganvixiloT dalagebul n-eulTa nebismieri 

simravle, Tumca funqcionaluri asaxvisas TiToeul aseT n-euls mniSvnelobad unda 

Seesabamebodes mniSvnelobaTa aris erTi, da mxolod erTi Semadgeneli. magaliTad, 

aseTia funqcia, romelic gadasaxavs naturalur ricxvTa nebismier wyvils maT jamSi. 

 

 

 

 

savarjiSoebi 

 

 

1. mocemulia A = {b, c} da B = {2, 3}. 

 

(a) gansazRvreT Semdegi simravleebi wevrTa siis CamoweriT: 

 

(i) AB  (iv) (AB)B 

(ii) BA  (v) (AB)B 

(iii) AA  (vi) (AB)(BA) 
          

(b) TiToeulisaTvis miuTiTeT, WeSmaritia igi Tu mcdari: 

 

(i) (AB)  (BA) =  

(ii) (AA)  (AB) 

(iii) (c, c)  (AA) 

(iv) {b, 3, 3, b}  (AB)  (BA) 

(v)   AA 

(vi) {b, 2, c, 3} warmoadgens mimarTebas  A-dan B-Si. 

(vii) {b, b} warmoadgens mimarTebas A-Si. 

 

(g)     ganvixiloT Semdegi mimarTeba A-dan (AB)-Si: 

R = {b, b, b, 2, c, 2, c, 3} 
 
(i) gansazRvreT R-is gamosvlisa da Casvlis areebi 

(ii) gansazRvreT R mimarTebis damatebiTi mimarTeba R  da 

Sebrunebuli mimarTeba R-1. 

(iii) udris Tu ara (R)-1  mimarTeba (damatebis Sebrunebuli 

mimarTeba) (R-1) mimarTebas (Sebrunebuli mimarTebis 

damatebas)? 

 



 

2. mocemulia A = {a, b, c} da B = {1, 2}. ramdeni gansxvavebuli mimarTeba 

SeiZleba ganisazRvros A-dan  B-Si? ramdeni maTgania funqcia? 

funqciaTagan ramdenia ze-funqcia? ramdenia erTze-erTi? arsebobs Tu ara 

funqcia, romlis Sebrunebuli mimarTeba, kvlav funqciaa? – CamoayalibeT 

igive saxis SekiTxvebi mimarTebebze da upasuxeT.  

 

3.    mocemulia A = {1, 2, 3, 4} simravleSi gansazRvruli mimarTebebi: 

 

R1 = {1, 1, 2, 1, 3, 4, 2, 2, 3, 3, 4, 4, 4, 1} 

R2 = {3, 4, 1, 2, 1, 4, 2, 3, 2, 4, 1, 3} 
 

(a) gansazRvreT kompoziciebi R2  R1 da R1  R2. aris Tu ara maT 

Soris toloba? 

(b) aCveneT, rom R1
-1
 R1  idA da rom R2

-1  R2  idA.  

 
4. 2-3 naxazze ganxiluli F da G funqciebisaTvis aCveneT, rom: 

 

(a) (GF)-1 = F-1  G-1 

(b) (a) tolobis msgavs tolobebs adgili aqvs 2-6 naxazze ganxiluli 

R da S mimarTebebisaTvisac. 

 

 

 

 

 

 

Tavi 3 

mimarTebebis Tvisebebi 

 

 

 

 

3.1. refleqsuroba, simetriuloba, tranzituloba, bmuloba 

  
oradgilian mimarTebaTa zogierT xSirad gamoyenebad TvisebasTan imdenjer 

gviwevs urTierToba, rom xelsayreli xdeba maTi saxeldeba, rac maTTvis specialuri 

saxelebis SerCevas gulisxmobs. aseTebidan Cven ganvixilavT refleqsurobis, 

simetriulobis, tranzitulobis da bmulobis Tvisebebs. SevniSnoT, rom es Tvisebebi 

ganixileba mxolod erT raime A simravleSi gansazRvruli AA tipis mimarTebebisaTvis 

da rom isini gansxvavebul A da B simravleebs Soris arsebuli AB tipis 

oradgiliani mimarTebebisaTvis ar ganisazRvreba.  

 

refleqsuroba: 

ganvixiloT nebismieri A simravle da am A simravleSi gansazRvruli nebismieri 

R mimarTeba. gansazRvriT, R aris refleqsuri maSin, da mxolod maSin, roca A 



 

simravlis nebismieri x elementisaTvis  dalagebuli wyvili (x, x) aris R mimarTebis 

wevri.  

ganvixiloT simravle A={1,2,3} da am simravleze gansazRvruli R1={(1,1), (2,2), 

(3,3), (3,1)} da R2={(1,1), (2,2)} mimarTebebi. R1 aris refleqsuri, radgan is Seicavs 

dalagebul wyvilebs (1,1), (2,2), (3,3). R2={(1,1), (2,2)} mimarTeba ar aris refleqsuri, 

radgan dalagebuli wyvili (3,3) ar aris misi wevri. amgvarad, R2 mimarTeba ar 

akmayofilebs refleqsurobis gansazRvris im moTxovnas, romlis mixedviTac A 

simravleSi gansazRvruli refleqsuri mimarTeba A simravlis nebismieri x wevrisaTvis 

unda Seicavdes (x, x) saxis yvela dalagebul wyvils. refleqsurobis gansazRvris kidev 

erTi gza Semdegia: A simravleSi gansazRvruli R mimarTeba  aris refleqsuri maSin, 

da mxolod maSin, roca igive A simravleSi gansazRvruli idA igivurobis mimarTeba R 

mimarTebis qvesimravlea. ase magaliTad, mimarTeba „Xi aris dabadebuli imave dRes, ra 

dResac Yi‟ adamianTa simravleSi gansazRvruli refleqsuri mimarTebaa, radgan 

nebismieri vinme dabadebulia imave dRes, ra dResac Tavad igia dabadebuli. 

mimarTebas, romelic ar aris refleqsuri, ewodeba ararefleqsuri. magram, Tu 

amavdroulad, is ar Seicavs (x, x) saxis arcerT dalagebul wyvils anu arcerT wyvils 

erTi da igive  pirveli da meore wevrebiT, maSin mimarTebas irefleqsurs uwodeben. 

R3={(1,2), (3,2)} aris zemomoyvanil A simravleSi irefleqsuri mimarTebis magaliTi. 

irefleqsuroba ufro mkacri pirobaa, vidre ararefleqsuroba, radgan yoveli 

irefleqsuri mimarTeba aris ararefleqsuri, magram ara piriqiT. mimarTeba „Xi aris 

Yze ufro maRali‟ adamianTa simravleSi aris irefleqsuri, rac TavisTavad imasac 

niSnavs, rom igi ararefleqsuricaa. Tumca, mimarTeba „Xi aris Yis finansuri 

mxardamWeri‟ ararefleqsuria, magram, miuxedavad amisa, igi ar aris irefleqsuri, 

radgan zogierTi adamiani SeiZleba finansurad TviTonve iyos Tavis Tavis mxardamWeri. 

SevniSnoT, rom A simravleSi gansazRvruli R mimarTeba ararefleqsuria maSin, da 

mxolod maSin, roca idAR da irefleqsuria maSin, da mxolod maSin, roca R idA. 

 

simetriuloba: 

mocemulia nebismieri A simravle da am A simravleSi gansazRvruli nebismieri 

R mimarTeba. gansazRvriT, R aris simetriuli maSin, da mxolod maSin, roca R 

mimarTebis TiToeuli (x,y) wyvilisTvis, (y, x) wyvilic aseve R mimarTebis wevria. 

mniSvnelovania SevniSnoT, rom es gansazRvreba ar iTxovs AA dekartuli namravlis 

yoveli dalagebuli (x,y) wyvilisTvis imas, rom (y, x) wyvili R mimarTebis wevri iyos. 

am gansazRvrebiT R mimarTebis simetriulobisTvis sakmarisia is, rom R mimarTebaSi 

myof nebismier dalagebul (x,y) wyvilTan erTad R mimarTebaSi iyos agreTve am  

wyvilis Sebrunebuli (y, x) wyvilic. 

qvemoT warmodgenilia {1,2,3} simravleSi gansazRvruli simetriuli mimarTebebis 

ramdenime magaliTi: 

 

(3-1)    {(1,2); (2,1); (3,2); (2,3)} 

        {(1,3); (3,1)} 

        {(2,2)} 

 

{(2,2)} simetriuli mimarTebaa, radgan am mimarTebaSi Semaval TiToeul 

dalagebul wyvilTan erTad (e.i. (2,2) wyvilTan erTad) am wyvilis Sebrunebuli 

wyvili, anu misi pirveli da meore wevrebis gadaadgilebiT miRebuli dalagebuli 

wyvili (e.i isev igive (2,2) wyvili), aseve am mimarTebis wevria.  

Xi biZaSvilia Yis aris adamianTa simravleSi gansazRvruli simetriuli 

mimarTebis magaliTi. Tu raime R mimarTebis erTi mainc (x, y) wyvilisTvis misi 



 

Sebrunebuli (y, x) wyvili ar aris R mimarTebaSi, maSin R arasimetriuli mimarTebaa. 

mimarTeba Xi aris Yis da adamianTa simravleSi gansazRvruli arasimetriuli 

mimarTebaa, magram Tu igive mimarTebas ganvixilavT qalTa sqesis adamianTa simravleze, 

maSin is simetriulia. 

 

Semdegi mimarTebebi {1,2,3} simravleSi gansazRvruli arasimetriuli mimarTebebia:  

 

(3-2) {(2,3), (1,2)} 

{(3,3), (1,3)} 

       {(1,2), (2,1), (2,2), (1,1), (2,3)} 

 

R mimarTebas uwodeben asimetriuls, Tu R mimarTebis arcerTi (x, y) wyvilisTvis 

wyvili (y, x)  ar aris R mimarTebaSi. mimarTeba Xi ufrosia Yze dRes arsebul 

adamianTa simravleSi gansazRvruli asimetriuli mimarTebaa. iqidan gamomdinare, rom 

asimetriulobis gansazRvrebaSi ar aris moTxovna x da y elementebis 

gansxvavebulobaze, SegviZlia davaskvnaT, rom nebismieri asimetriuli mimarTeba 

amavdroulad irefleqsuria. qvemoT moyvanilia {1,2,3} simravleSi asimetriuli 

mimarTebebis magaliTebi: 

  

(3-3)     {(2,3), (1,2)} 

       {(1,3), (2,3), (1,2)} 

       {(3,2)} 

 

R mimarTebas uwodeben antisimetriuls, Tu nebismieri (x, y) da (y, x) wyvilebidan 

oriveni mxolod maSin arian R mimarTebaSi, roca x=y. es gansazRvreba gveubneba 

mxolod imas, rom Tu (x, y) da (y, x) wyvilebi arian R mimarTebaSi, maSin x da y arian 

erTi da igiveni. aq ar aris moTxovnili, rom (x, x) wyvili ekuTvnodes R mimarTebas A 

simravlis yoveli, an Tundac romelime x elementisTvis. - anu, mimarTebas ar Wirdeba 

iyos refleqsuri, imisaTvis, rom iyos anti-simetriuli. 

 

Semdegni arian {1,2,3} simravleSi gansazRvruli anti-simetriuli mimarTebebi: 

  

(3-4)      {(2,3), (1,1)} 

        {(1,1), (2,2)} 

        {(1,2), (2,3)} 

 

tranzituloba: 

R mimarTeba aris tranzituli maSin, da mxolod maSin, roca (x, y) da (y, z) 

dalagebul wyvilebTan erTad R mimarTebaSia (x, z) dalagebuli wyvilic. 

vinaidan gansazRvreba ar iTxovs x, y da z elementebis gansxvavebulobas, momdevno 

(3-5) mimarTeba, imis gaTvaliswinebiT, rom x=y=z=2, akmayofilebs tranzitulobis 

pirobas, 

 

(3-5)   {(2,2)} 

 

(3,6) mimarTeba ar aris tranzituli, radgan, miuxedavad imisa, rom (3,2) da (2,3) 

am mimarTebis wevrebi arian, (3,3) ar aris misi wevri. 

 

(3,6)   {(2,3), (3,2), (2,2)} 



 

 

qvemoT aris warmodgenili tranzituli mimarTebebis kidev ramdenime magaliTi: 

 

(3-7)    {(1,2), (2,3), (1,3)} 

        {(1,2), (2,1), (1,1), (2,2)} 

        {(1,2), (2,3), (1,3), (3,2), (2,1), (3,1), (1,1), (2,2), (3,3)} 

 
„Xi winaparia Yis‟ adamianTa simravleSi gansazRvruli tranzituli mimarTebaa. Tu 

mimarTeba ar akmayofilebs tranzitulobis moTxovnebs, anu Tu mimarTeba ar aris tranzituli, 

maSin is iwodeba aratranzitulad. R mimarTebas uwodeben intranzituls, Tu R mimarTeba 

arcerT (x,y) da (y,z) wyvilTan erTad ar Seicavs (x,z) wyvils.  ase magaliTad, mimarTeba „Xi 

dedaa Yis‟ adamianTa simravleze gansazRvruli intranzituli mimarTebaa. 

 

(3-6), iseve rogorc momdevno ori mimarTeba, aratranzituli mimarTebebia. 

 

(3-8)   {(1,2), (2,3)} 

       {(1,2), (2,3), (1,3), (3,1)} 

 

(3-8) mimarTebebidan pirveli mimarTeba, iseve rogorc momdevno ori mimarTeba, 

intranzituli mimarTebebia. 

 

(3-9)   {(3,1), (1,2), (2,3)} 

{(3,2), (1,3)} 

 

bmuloba: 

A simravleSi gansazRvruli R mimarTeba aris bmuli maSin, da mxolod maSin, 

roca A simravlis yoveli ori gansxvavebuli x, y wevrisaTvis samarTliania is, rom  

(x, y) da (y,x)  wyvilebidan erTi mainc R mimarTebis Semadgenelia. 

SevniSnoT, rom bmulobis gansazRvreba, iseve rogorc refleqsurobis 

gansazRvreba, miemarTeba A simravlis yvela wevrs. garda amisa, gansazRvrebaSi naxsenebi 

(x, y) da (y,x) wyvilebisgan calsaxad moiTxoveba is, rom maTi pirveli da meore 

wevrebi erTmaneTisgan gansxvavdebodnen. miuxedavad amisa, bmulobis mimarTebaSi ar 

ikrZaleba (x,x) formis wyvilebis arseboba, Tumca isini araZalismierni arian 

mimarTebis bmulobis sakiTxis gasarkvevad. 

momdevno mimarTebebi  {1,2,3} simravleSi bmuli mimarTebebi arian: 

 

(3-10) {(1,2), (3,1), (3,2)} 

{(1,1), (2,3), (1,2), (3,1), (2,2)} 

 

Semdegi mimarTebebi, romlebic {1,2,3} simravleSi ar akmayofileben bmulobis 

moTxovnebs arian arabmuli: 

 

(3-11)  {(1,2), (2,3)} 

{(1,3), (3,1), (2,2), (3,2)} 

 

qvemoT, refleqsurobis, simetriulobis, tranzitulobis da bmulobis 

TvalsazrisebiT ganvixilavT predikatuli gansazRvrebebiT mocemul ramdenime 

mimarTebas. 

 



 

(3-12) magaliTi: Rf simboloTi aRvniSnoT „Xi mamaa Yis‟ fraziT adamianTa H 

simravleSi gansazRvruli oradgiliani mimarTeba. Rf aris irefleqsuri 

(aravin ar aris Tavisi Tavis mama), asimetriuli (Tu „xi mamaa yis‟ 

WeSmaritia, maSin „yi mamaa xis‟ dauSvebelia iyos WeSmariti), intranzituli 

(Tu „xi mamaa yis‟  da Tu „yi mamaa zis‟, maSin, cxadia, „xi aris babua zisa da 

ara mama‟) da arabmuli (H simravleSi aris iseTi gansxvavebuli x da y 

individebi,  rom arc „xi mamaa yis‟ da arc „yi mamaa xis‟ ar aris WeSmariti). 

(3-13) magaliTi: R simboloTi aRvniSnoT „Xi metia Yze‟ fraziT yvela dadebiT 

mTel ricxvTa Z={1,2,3,4...} simravleSi gansazRvruli mimarTeba. Z simravle, 

iseve rogorc R simravle Seicavs wevrebis usasrulo raodenobas, magram, 

miuxedavad amisa, mTeli ricxvebis Tvisebebze dayrdnobiT Cven SegviZlia 

davadginoT R mimarTebis garkveuli Tvisebebi. R aris irefleqsuri (arc 

erTi ricxvi ar aris Tavis Tavze meti), asimetriuli (Tu „Xi metia Yze‟ 

WeSmaritia, maSin cxadia, rom „Yi metia Xze‟ ar aris WeSmariti), 

tranzituli (Tu x>y da y>z, maSin x>z) da bmuli (mTeli x da y 

ricxvebis yoveli gansxvavebuli wyvilisTvis an x>y an y>x). 

(3-14) magaliTi: Ra simboloTi aRvniSnoT cocxal adamianTa H simravleSi „xi aris 

imdenive wlis ramdenisac yi‟ fraziT gansazRvruli mimarTeba. Ra aris 

refleqsuri (yoveli adamiani aris imdenive wlis ramdeni wlisac TviTon 

aris), simetriuli (Tu xi aris imdenive wlis ramdenisac aris yi, maSin yi 

aris imdenive wlis ramdenisac aris xi), tranzituli (Tu xi da yi arian 

erTi da igive asakis da aseve arian  yi da zi maSin xi aris imdenive wlis 

ramdenisac aris zi) da arabmuli (H simravleSi arian gansxvavebuli 

adamianebi, romlebic ar arian erTi da imave asakis). 

 

 

3.2. mimarTebebis diagramebi 
 

 refleqsurobis, simetriulobisa da tranzitulobis cnebebis ukeT gaazrebaSi 

xels Segviwyobs maTi diagramuli gamosaxva. diagramebze gansaxilveli simravleebis 

wevrebi moicemian naturaluri ricxvebiT gadanomrili wertilebiT. gasagebia, rom maTi 

raimegvari specialuri moniSvna am SemTxvevaSi aramiznobrivia. amasTan, is, rom 

simravlis raime x wertili mimarTulia (e.i. dawyvilebulia) simravlis y wertilTan anu 

is, rom x, yR, diagramaze gamoisaxeba x wertilidan y wertilisken mimarTuli  isriT. 

magaliTad, 

    

      nax. 3.1 R mimarTebis diagrama 

 

naxazi 3.1 wamogvidgens mimarTebas 
 

  R={(1, 2), (2,1), (2,2), (1,1), (2,3), (3,3)} 

1 2 

3 



 

 

 diagramidan cxadad Cans, rom mimarTeba aris refleqsuri, radganac TiToeul 

wertils Tan axlavs maryuJi da rom igi arasimetriulia, radganac 3-i ar aris  misgan 

mimarTuli isriT dakavSirebuli 2-Tan, maSin rodesac 2-i aseTi isriT kavSirdeba    

3-Tan. am mimarTebas ver vuwodebT verc asimetriuls da verc antisimetriuls, radgan 

1-ic dakavSirebulia 2-Tan da 2-ic dakavSirebulia 1-Tan. es mimarTeba aratranzitulia, 

radgan, miuxedavad imisa, rom 1--i ukavSirdeba 2-s da 2-i ukavSirdeba 3-s, 1-i ar aris 

dakavSirebuli 3-Tan. mimarTeba ar aris intranzituli masSi (1,1) wyvilis arsebobis 

gamo. 

 Tu mimarTeba bmulia, maSin diagramaze nebismieri wertili erTi mainc pirdapiri 

isriT unda ukavSirdebodes yvela danarCen wertils. rogorc vxedavT, R ar aris 

bmuli, radganac diagramaze wertilebi 1-i da 3-i pirdapiri isriT ar arian 

dakavSirebulni erTmaneTTan.       

 

 

3.3. inversiisa da damatebis Tvisebebi 
 

davuSvaT R aris mimarTeba, romelic xasiaTdeba refleqsurobis, simetriulobis, 

tranzitulobisa da bmulobis Tvisebebidan an mxolod erTiT, an erTdroulad 

ramdenimeTi. qvemoT ganxilulia is, Tu ra TvisebebiT SeiZleba xasiaTdebodes 

zemoganxiluli saxis garkveuli konkretuli R mimarTebidan inversiisa Tu damatebis 

operaciebiT miRebuli R-1 da R mimarTebebi. 

 

1. vTqvaT R aris A simravleSi gansazRvruli raime refleqsuri mimarTeba. 

refleqsurobis Tvisebis gansazRvridan, A simravlis yoveli xA wevrisaTvis (x,x)R. 

aqedan gamomdinare, radganac R-1 mimarTeba R mimarTebis TiToeuli dalagebuli 

wyvilisTvis Seicavs am wyvilis pirveli da meore wevrebis gadanacvlebiT miRebul 

dalagebul wyvilsac, cxadia, rom AA simravlis nebismieri (x,x) wyvili aris rogorc 

R, ise  R-1 mimarTebis wevri. amgvarad, dasabuTda, rom refleqsuri R mimarTebis 

inversiuli anu Sebrunebuli mimarTeba agreTve refleqsuri mimarTebaa. rac Seexeba R 

mimarTebis damatebiT R mimarTebas, gansazRvriT, igi Seicavs AA dekartuli namravlis 

yvela iseT dalagebul wyvils, romelic ar Sedis R mimarTebaSi. aqedan gamomdinare, 

radganac A simravlis nebismieri xA wevrisaTvis, R Seicavs (x,x) dalagebul wyvils, 

SegviZlia davaskvnaT, rom R ar Seicavs arcerT aseT wyvils, rac imas niSnavs, rom 

refleqsuri mimarTebis damatebiTi mimarTeba irefleqsuria. 

2. vTqvaT R aris A simravleze gansazRvruli simetriuli mimarTeba. davsvaT 

kiTxva: xasiaTdeba Tu ara R mimarTeba igive TvisebiT? - davuSvaT, rom R mimarTebis 

R damatebiTi mimarTeba ar aris simetriuli da vnaxoT, ra miiReba am daSvebidan. 

arasimetriuli mimarTebis gansazRvrebidan gamomdinare, Tu R ar aris simetriuli, 

maSin arsebobs iseTi (x,y)R,  rom (y,x)R. radgan (y,x)R, unda davaskvnaT, rom (y,x)  

ekuTvnis R mimarTebis damatebas, romelic Cvens SemTxvevaSi Tavad R mimarTebaa. magram, 

radgan R aris simetriuli, R mimarTebas (y,x)  wyvilTan erTad unda ekuTvnodes (x,y) 

wyvilic. es, imis gaTvaliswinebiT, rom erTi da igive dalagebuli (x,y) wyvili 

erTdroulad SeuZlebelia iyos R da R mimarTebebis wevri, iZleva winaaRmdegobas. es 

ki imas niSnavs, rom zemoT gakeTebuli daSveba SeuZlebelia iyos WeSmariti da rom 

nebismieri R simetriuli mimarTebis R damatebiTi mimarTeba aseve simetriulia. 

amgvarad, Tu R aris A simravleSi gansazRvruli raime simetriuli mimarTeba, maSin R 

mimarTebis damatebiTi R mimarTeba agreTve simetriulia da piriqiT. gasagebia, rom am 



 

piriqiTi SemTxvevis mtkiceba miiReba zustad igive msjelobaSi R da R gamosaxulebebis 

urTierTCanacvlebiT. zemoganxiluli aris sawinaaRmdegos daSvebis gziT mtkicebis 

erTi magaliTi. mtkicebis am meTods logikaSi winaaRmdegobamde miyvanis anu reductio ad 

absurdum meTods uwodeben. es meTodi xasiaTdeba iseTi daSvebis gakeTebiT, romelsac 

dasamtkicebeli debulebis WeSmaritebis SemTxvevaSi mcdar daskvnamde mivyavarT. 

Sesabamisad amisa, amgvari daSvebis safuZvelze ukve miRebuli mcdari anu 

winaaRmdegobrivi daskvna saSualebas iZleva davaskvnaT dasamtkicebeli da uarvyoT 

daSvebuli. meeqvse TavSi Cven gavecnobiT gamoyvanebis anu mtkicebebis sxvadasxva wesebs, 

romelTa meSveobiT Cven SevZlebT avagoT gamoyvanebi sruli maTematikuri sizusteebis 

gaTvaliswinebiT. 

 

3-2 cxriliT Sejamebulia R aracarieli mimarTebisgan inversiis da damatebis 

operaciebiT miRebuli R-1 da R mimarTebebi mimarTebaTa ZiriTadi Tvisebebis 

SenarCunebis TvalsazrisiT. cxrilis Semadgeneli TiToeuli wesi SeiZleba damtkicdes 

Sesabamisi cnebaTa gansazRvrebebisa da simravleTa Teoriis kanonebis safuZvelze. 

Tumca, radgan jer ar gangvixilia damtkicebis formaluri cneba, Cven aq ar gTavazobT 

maT mkcar, maTematikur damtkicebebs. miuxedavad amisa, kargi iqneba Tu SeecdebiT 

araformaluri saSualebebiT darwmundeT xazTa gaswvriv mocemuli kanonebis sisworeSi. 

am TvalsazrisebiT isini kargi savarjiSoebia Tqveni codnis Sesamowmeblad. 

 

R (ara ) R-1 R 

refleqsuri  refleqsuri  irefleqsuri  

irefleqsuri irefleqsuri refleqsuri 

simetriuli simetriuli (R-1 = R) simetriuli 

asimetriuli asimetriuli ara-simetriuli 

antisimetriuli antisimetriuli damokidebulia R - ze 

tranzituli tranzituli damokidebulia R - ze 

intranzituli intranzituli damokidebulia R - ze 

bmuli bmuli damokidebulia R - ze 

 
cxrili 3-2:  mimarTebis ZiriTadi Tvisebebis Senaxvis cxrili  

maTze inversiisa da damatebis operaciebiT moqmedebisas 

 

 

3.4. ekvivalentobis mimarTeba da dayofa 
 

ekvivalentobis mimarTeba mimarTebebis gansakuTrebulad mniSvnelovani klasia. 

mimarTeba iwodeba ekvivalentobis mimarTebad Tu igi erTdroulad aris refleqsuri, 

simetriuli da tranzituli. tolobis mimarTeba ekvivalentobis mimarTebis yvelaze 

kargad cnobili magaliTia. „Xs aqvs imave feris Tma, rac Ys‟ da „Xi aris imave asakis, 

ra asakisac aris Yi‟ ekvivalentobis mimarTebis magaliTebia. ekvivalentobis mimarTebebi 

ZiriTadad gamoiyeneba simravleebis dasayofad iseT urTierTaragadamkveT 

qvesimravleebad, romelTa wevrebi am mimarTebiT erTi da igiveni anu ekvivalenturni 

arian. 

yoveli konkretuli ekvivalentobis mimarTebiT simravle, romelSic es mimarTebaa 

gansazRvruli, bunebrivad iyofa urTierTaragadamkveT qvesimravleebad. romlebsac am 

simravleSi am mimarTebiT gansazRvrul ekvivalentobis anu erTidaigiveobis klasebs  

uwodeben. nebismieri R ekvivalentobis mimarTebisaTvis, [[x]] gamosaxulebiT aRiniSneba 



 

yvela iseTi y Semadgenlebis simravle, romelTaTvisac (x,y) R. amgvarad, Tu R aris 

ekvivalentobis mimarTeba, maSin [[x]] aris am R mimarTebiTa da x SemadgenliT mocemadi 

ekvivalentobis klasi. mimarTeba „Xi aris imave asakis, ra asakisac aris Yi‟ adamianTa 

simravles wlovanebis mixedviT yofs asakobriv jgufebad, rac saboloo jamSi erTi da 

igive wlovanebis adamianTa simravleebs ekvivalentobis sxvadasxva klasebad ayalibebs. 

cxadia, rom es gansxvavebuli asakobrivi jgufebi anu ekvivalentobis es gansxvavebuli 

klasebi urTierTaragadamkveT simravleebs warmoadgenen, radganac TiToeuli pirovneba 

SeiZleba iyos mxolod erTi, misTvis damaxasiaTebeli asakisa da, Sesabamisad, 

ekuTvnodes mxolod erT, am asakiT gansazRvrul ekvivalentobis klass miuxedavad 

imisa, am asakis adamianebi ramdenimea, Tu mxolod erTi. – am ukanasknel SemTxvevaSi, 

cxadia, rom mxolod am erTi adamianiT yalibdeba misi asakis Sesabamisi ekvivalentobis 

klasi. simravlis danawevrebas am simravlis iseT aracariel urTierTaragadamkveT 

qvesimravleebad, romelTa gaerTianeba mTlianad faravs pirvelsawyis simravles, 

simravlis dayofas uwodeben. 

amgvarad, A simravlis dayofa aris A simravlis aracarieli qvesimravleebis iseTi 

erToblioba, rom (1) am erTobliobis yoveli ori gansxvavebuli  da  

qvesimravlesTvis  da (2) am erTobliobis Semadgeneli qvesimravleebis 

gaerTianeba A simravlis tolia. dayofis cneba ar ganisazRvreba da ar gaigeba carieli 

simravlisaTvis. simravlis qvesimravleebi, romlebic am simravlis dayofis wevrebi 

arian, am dayofis ujredebad iwodebian. 

magaliTisaTvis ganvixiloT A={a, b, c, d, e} simravle. P={{a, c}, {b, e}, {d}} aris A 

simravlis samujrediani dayofa, radgan {a, c}{b, e}=, {d}{b, e}=, {a, c}{d}= da, 

amavdroulad,  {{a, c}, {b, e}, {d}}=A.          

 

momdevno simravleebi arian igive A simravlis dayofebi: 

 

(3-15)    P1={{a,c,d}, {b,e}} 
 P2={{a}, {b}, {c}, {d}, {e}} 

             P3={{a, b, c, d, e}} 
 

P3 aris A simravlis trivialuri dayofa. am dayofiT A simravle  mxolod erT 

simravled iyofa. SevniSnoT, rom am tipis trivialuri dayofebic akmayofilebs 

dayofis gansazRvrebas.  

momdevno simravleebi ar arian A simravlis dayofebi: 

 
(3-16)     C={{a, b, c}, {b, d}, {e}} 

  D={{a}, {b, e}, {c}} 
 

C simravle ar akmayofilebs dayofis gansazRvrebas, radgan {a, b, c}{b, d}. arc 

D simravle warmoadgens A simravlis dayofas, radgan {{a}, {b, e}, {c}}A. 

aRsaniSnavia mWidro ormxrivi kavSiri simravleebis sxvadasxva dayofebsa da igive 

simravleebze gansazRvrul ekvivalentobis sxvadasxva mimarTebebs Soris. marTlac, A 

simravlis nebismieri dayofisTvis, R={(x, y) / x da y arian mocemuli dayofis erTi da 

igive ujredSi} aris A simravleSi gansazRvruli ekvivalentobis mimarTeba. 

amavdroulad, A simravleze gansazRvruli nebismieri R ekvivalentobis mimarTebisTvis, 

arsebobs A simravlis iseTi dayofa, romlis mixedviTac A simravlis nebismieri ori x 

da y wevri erTsa da imave ujredSia maSin, da mxolod maSin, roca x da y am R 

mimarTebiT urTierTdakavSirebulni arian. amasTan, R mimarTebiT gansazRvruli 

ekvivalentobis klasebi arian ujredebi amave mimarTebiT gansazRvruli dayofisa. A 



 

simravleze gansazRvruli ekvivalentobis mimarTeba zogjer A simravlis dayofis 

warmomqmneladac iwodeba. 

magaliTisTvis ganvixiloT simravle A={1,2,3,4,5} da ekvivalentobis mimarTeba 

  

(3-17)    R={(1,1),(1,3),(3,1),(3,3),(2,2),(2,4),(4,2),(4,4),(4,5),(5,4),(5,2),(5,5),(2,5)} 

 

romlis refleqsurobasa, simetriulobasa da tranzitulobaSi mkiTxveli martivad 

darwmundeba. am mimarTebaSi 1 da 3, iseve rogorc 2, 4 da 5 erTmaneTTan dakavSirebuli 

arian yvela SesaZlo gziT, magram pirveli jgufis arcerTi wevri ar ukavSirdeba 

meore jgufis arcerT wevrs. maSasadame R, rogorc ekvivalentobis mimarTeba, 

gansazRvravs ekvivalentobis klasebs {1,3} da {2,4,5} da Sesabamisad warmoqmnis  A 

simravlis dayofas. 

  

(3-18)    PR={{1, 3}, {2, 4, 5}} 
 
axla vTqvaT, piriqiT, mocemulia A simravlis  Semdegi Q dayofa. 

 

(3-19)     Q={{1, 2}, {3, 5}, {4}} 
 
RQ mimarTeba, romelic Sedgeba mxolod iseTi (x,y) wyvilebisagan, romelTaTvisac 

es x da y arian Q danawevrebis erTi da igive ujredis wevrebi da romelic 

simravlurad Semdegnairad gamoisaxeba 

 

(3-20)     RQ={(1, 1), {1,2), (2,1), (2,2), (3,3), (3,5), (5,3), (5,5), (4,4)} 
 

aris refleqsuri, simetriuli da tranzituli da, amdenad, is A simravleze 

gansazRvruli  ekvivalentobis mimarTebaa.  

„Xi imave kontinentzea, romelzecaa Yi‟ fraziT A={safrangeTi, Cile, nigeria, 

ekvadori, luqsemburgi, zambia, gana, san marino, urugvai, kenia, ungreTi} simravleze 

ganisazRvreba ekvivalentobis mimarTeba, romliTac A iyofa Semdeg sam ekvivalentobis 

klasad: (1) A1={safrangeTi, luqsemburgi, san marino, ungreTi} (2) A2={Cile, ekvadori, 

urugvai} da (3) A3={nigeria, zambia, gana, kenia}. 

 

 

3.5  dalageba 
 

dalageba ewodeba iseT oradgilian mimarTebas, romelic tranzitulia da 

damatebiT aris an (i) refleqsuri da antisimetriuli, an (ii) irefleqsuri da 

asimetruli. pirvel SemTxvevaSi dalageba iwodeba aramkacr (anu sust), meore 

SemTxvevaSi ki - mkacr (anu Zlier) dalagebad. 

magaliTisTvis ganvixiloT A={a,b,c,d} simravle. Semdegi mimarTebebidan TiToeuli 

A simravleze gansazRvruli aramkacri dalagebaaa: 

 
(3-21)          R1={(a,b), (a,c), (a,d), (b,c), (a,a), (b,b), (c,c), (d,d)} 
                    R2={(b,a), (b,b), (a,a), (c,c), (d,d), (c,b), (c,a)} 
                    R3={(d,c), (d,b), (d,a), (c,b), (c,a), (a,a), (b,b), (c,c), (d,d), (b,a)} 
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             R1                                             R2                                                   R3                                   

es dalagebebi mimarTebiTi diagramebiT gamosaxulia 3-3 naxazze, risi meSveobiTac 

martivad davrwmundebiT, rom TiToeuli maTgani namdvilad refleqsuri, 

antisimetriuli da tranzitulia. 
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naxazi 3-3: (3-21) tolobebiT mocemuli aramkacri dalagebebis diagramebi  

 
am aramkacr R1, R2 da R3 dalagebebs bunebrivad Seesabameba qvemoT ganxilul mkacri 

S1, S2 da S3  dalagebebi: 

 

(3-22)          S1={(a,b), (a,c), (a,d), (b,c)} 
                    S2={(b,a), (c,b), (c,a)} 
                    S3={(d,c), (d,b), (d,a), (c,b), (c,a), (b,a)} 
 
cxadia, rom TiToeuli maTgani miiReba Sesabamisi susti mimdevrobisgan yvela (x,x) 

saxis wyvilis amogdebiT. piriqiT, nebismieri mkacri mimarTebis Sesabamisi aramkacri 

mimarTebis misaRebad sakmarisia am mkacr mimarTebas davumatoT (x,x) saxis yvela wyvili 

A simravleSi arsebuli nebismieri x elementisaTvis.  

naxazi 3-4: 3-22 tolobebiT mocemuli mkacri dalagebebis diagramebi  

 

aramkacri dalagebis mimarTebis kidev erT magaliTad ganvixiloT simravleTa 

nebismier  C simravleSi R={(X, Y) \ XY} tolobiT gansazRvruli mimarTeba. Cven ukve 

aRvniSneT, rom qvesimravleobis mimarTeba aris tranzituli da refleqsuri. igi aris 

amavdroulad antisimetriuli, radganac nebismieri X da Y simravleebisaTvis, iqidan, 

rom XY da YX SegviZlia davaskvnaT, rom X = Y (es damtkicdeba meSvide TavSi). am 

aramkacri dalagebis Sesabamisi mkacri dalagebaa „Xi aris Yis sakuTrivi qvesimravle‟. 
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adre, (3-13) magaliTSi, vnaxeT, rom mimarTeba „Xi metia Yze‟ dadebiT mTel 

ricxvTa simravleSi aris irefleqsuri, asimetriuli da tranzituli. aqedan 

gamomdinare, SegviZlia davaskvnaT, rom igi mkacri dalagebis mimarTebaa. (SekiTxva: ra 

mimarTebiT ganisazRvreba Sesabamisi aramkacri dalageba?) 

zogierTi terminologiuri SeTanxmeba: vTqvaT R aris dalageba, an mkacri an 

aramkacri, da (x,y)R. aseT SemTxvevaSi erTi da igive Sinaarsobrivi datvirTvebiT 

iTqmeba, rom „xi aris yis winmswrebi‟, an rom „xi aris yis winamdebare‟, an rom „xi aris 

yis winapari‟ an rom „yi aris xis Semdgomi‟, an rom „yi aris xis memkvidre‟. es 

gamoTqmebi urTierTekvivalenturi terminebia. davuSvaT, xi aris yis winmswrebi da, 

amasTan, x  y. maSin, Tu ar arsebobs xisa da yisagan gansxvavebuli iseTi zi, rom xi aris 

zis winmswrebi da, amavdroulad, zi aris yis winmswrebi, vambobT, rom „xi aris yis 

uSualo winmswrebi‟, an rom „xi aris yis uSualo winamdebare‟, da a.S., anu, sxva 

sityvebiT rom vTqvaT, xi aris yis uSualo winmswrebi, Tu dalagebaSi xsa da ys Soris 

ar arsebobs sxva raime wevri im simravlisa, romelzedac es dalagebaa gansazRvruli. 

SevniSnoT, arcerTi simravlis arcerTi Semadgeneli ar SeiZleba iqnes gagebuli Tavis 

Tavis uSualo winamorbedad, radganac gansazRvrebaSi moTxovnilia x da y Semadgenlebis 

gansxvavebuloba. 

(3-21) da (3-22) magaliTebiT mocemul R1 da S1 dalagebebSi, b aris a da c 

Semadgenlebs Soris. amitom, Tumca a winamorbedia csi, a ar aris cs uSualo 

winamorbedi. R2 da S2  dalagebebSi, c aris uSualo winamorbedi bsi da b aris uSualo 

winamorbedi asi. 

 

 

 

 

 

 

 

  

 

 

 

 

 
figura 3-5  

(3-21) dalagebebis uSualo winamorbedobrivi diagramebi 

 

simravleSi gansazRvruli mkacri Tu aramkacri dalagebis mimarTebis diagramuli 

gamosaxva martivdeba da ufro gasagebic xdeba, Tu simravlis wevrTan isriT mxolod 

mis uSualo winamorbeds davakavSirebT. darCenili kavSirebi SeiZleba dadgindes 

gamomdinare iqidan, rom mimarTeba tranzitulia. amasTan, imisaTvis, rom ganvasxvavoT 

erTmaneTisagan mkacri da aramkacri dalagebebi, unda davakvirdeT mxolod aramkacri 

dalagebebisaTvis damaxasiaTebel e.w. „refleqsur‟ maryuJebs. amgvarad, Tu (3-21) 

magaliTiT mocemuli dalagebebis diagramebs avagebT amgvari gamartivebuli midgomebiT 

miviRebT 3-5 naxazze gamosaxul figurebs. gasagebia, rom Sesabamisi mkacri dalagebebis 

diagramebis misaRebad sakmarisia TiToeuli Semadgenlis Tavze arsebuli 

refleqsurobis maryuJis amoSla. 

 

 

 

                            c 

                 b                              c                b               a               d            c            b           a  

      a                                                                               

                                                                    

                                                                    d    

                        d 

                 

                    R1                                                 R2                                                   R3 

 

 

 

 

 



 

ganvixiloT kidev ramdenime sasargeblo da xSirad gamoyenebadi cneba, romlebic 

ganisazRvrebian dalagebaTa gansakuTrebuli Tvisebebis mqone wevrebisaTvis. vTqvaT 

mocemulia A simravleze gansazRvruli raime R dalageba. 

 

1. A simravlis x wevri iwodeba simravlis minimalur anu qvekidura wevrad 

maSin, da mxolod maSin, roca A simravleSi ar arsebobs iseTi wevri, romelic 

win uswrebs xs (mag.: a wevri R1 da S1 dalagebebSi;  c da d wevrebi  R2 da S2 

dalagebebSi; d wevri R3 da S3 dalagebebSi). 

2. A simravlis x wevri iwodeba simravlis umcires anu qveukidures  wevrad 

maSin, da mxolod maSin, roca x win uswrebs A simravlis misgan gansxvavebul 

yvela sxva wevrs. (mag.: a wevri R1 da S1 dalagebebSi; d wevri R3 da S3 

dalagebebSi). 

3. A simravlis x wevri iwodeba simravlis maqsimalur anu zekidura wevrad 

maSin, da mxolod maSin, roca A simravleSi ar arsebobs iseTi wevri, romelic 

x wevris Semdgomia (mag.: c da d wevrebi R1 da S1 dalagebebSi; a da d wevrebi R2 

da S2 dalagebebSi; a wevri R3 da S3 dalagebebSi ). 

4. A simravlis x wevri iwodeba simravlis udides anu zeukidures wevrad 

maSin, da mxolod maSin, roca x aris A simravlis yvela misgan gansxvavebuli 

wevris Semdgomi (mag. a elementi R3 da S3  dalagebebSi). 

 

SevniSnoT, rom a wevri R1 da S1  dalagebebSi erTdroulad aris rogorc 

qvekidura, ise qveukiduresi wevri, maSin roca c da d wevrebi imave dalagebaSi arian 

zekidura, magram ara zeukiduresi wevrebi (magaliTad, c ar aris d elementis Semdgomi 

wevri); d wevri R2 da S2 dalagebebisaTvis erTdroulad aris rogorc qvekidura, ise 

zekidura wevri, magram ar aris arc zeukiduresi da arc qveukiduresi. (3-13) 

magaliTSi R mimarTebiT gansazRvruli dalagebisaTvis 1 aris rogorc qvekidura, ise 

zekidura wevri (1 aris Z simravlis yvela danarCeni wevris winamdebare da, Sesabamisad, 

Z simravleSi cxadia ar arsebobs misi winamdebare), magram am dalagebaSi ar moiZebneba 

misi arc zekidura da arc zeukiduresi wevri. daakvirdiT imas, rom dalagebebSi 

gamoyenebul termin “udidesis” Sinaarsi ar aris aucilebeli daemTxves saSualo 

skolidan TqvenTvis nacnob termin “udidesis” Sinaarss. 

umciresi wevri, Tu aseTi saerTod arsebobs dalagebaSi, erTaderTia (Tu 

davuSvebdiT ori umciresi wevris arsebobas, maSin TiToeul maTgani unda yofiliyo 

winamdebare meorisaTvis, rac daarRvevda asimetriasac da antisimetriasac). gasagebia, 

rom analogiuria viTareba udides wevrTan dakavSirebiT. dalagebaSi minimaluri, iseve 

rogorc maqsimaluri wevri SeiZleba iyos erTze meti (mag. c da d wevrebi R2 da S2 

dalagebebSi). Tumca, SesaZlebelia isic, rom dalagebas ar hqondes arc erTi maTgani. 

ase magaliTad, dalagebas ,,ufro didi vidre” gansazRvruls mTel ricxvTa {0, 1, -1, 2, 

-2, . . .} simravleze ara aqvs arc maqsimaluri, arc minimaluri, arc udidesi da arc 

umciresi wevri. 

Tu mkacri an aramkacri dalageba amavdroulad aris bmuli, maSin mas srul, 

zogjer ki wrfiv dalagebas uwodeben. wrfivi dalagebis magaliTebia zemoT ganxiluli 

R3 da S3 mimarTebebi da R mimarTeba (3-13) magaliTidan. maTi gamartivebuli diagramebi 

warmoadgenen erT mTlian jaWvSi gabmul elementebs. R1 dalagebis diagrama  ar aris 

sruli, radgan d da c ar ukavSirdebian erTmaneTs. zogjer, avtorebi, nacvlad 

terminebisa dalageba da dalagebuli simravle iyeneben ufro ganzogadebul terminebs 

nawilobrivi dalageba da nawilobrivad dalagebuli simravle, rac arc ise 

moxerxebuli terminebia, radgan, am SemTxvevaSi, zogierTi nawilobrivi dalageba 



 

gamodis sruli. miuxedavad amisa, Cven, zogjer, am wignSi swored am terminebiT 

visargeblebT. 

dasasruls, Cven SevexebiT zogierT iseT cnebas, romlebTanac xSirad mogviwevs 

urTierToba dalagebebTan dakavSirebiT. A simravle iwodeba R mimarTebiT savsebiT 

dalagebul simravled, Tu R aris A simravlis sruli dalageba da, garda amisa, Tu A 

simravlis yvela qvesimravleSi moiZebneba R dalagebis mimarT umciresi elementi. 

magaliTad, namdvil ricxvTa N={0,1,2,3,...} simravle ,,naklebia” mimarTebiT savsebiT 

dalagebuli simravlea (es dalageba sruli dalagebaa da, amasTan, N simravlis yvela 

qvesimravle am dalagebiT Seicavs umcires elements). rac Seexeba mTel ricxvTa 

Z={0,1,-1,2,-2,...} simravles, igi imave mimarTebiT srulad ar lagdeba, radgan nebismieri 

mTeli ricxvisaTvis arsebobs masze naklebi mTeli ricxvi. aRsaniSnavia, rom yvela 

sasruli wrfivad dalagebuli simravle amavdroulad savsebiT dalagebulia. 

A simravleze gansazRvruli R  mimarTeba mkvrivia, Tu yoveli (x, y)R (x  y), 

wyvilisaTvis arsebobs iseTi zA, rom x  z, y z da, amasTan, (x, z)R da (z, y)R. 

simkvrive namdvil ricxvTa simravlis metad mniSvnelovani damaxasiaTebeli Tvisebaa. es 

simravle Cven SegviZlia warmovidginoT rogorc usasrulo swor xazze mkvrivad 

ganlagebul wertilTa simravle. amasTan, cxadia, rom mimarTeba ,,aris ufro didi 

vidre” ar iZleva mkvriv dalagebas naturalur ricxvTa simravleze, maSin rodesac 

igive mimarTeba mkvrivad alagebs namdvil ricxvTa simravles. 

 

 

 

 

 

savarjiSoebi 

 

 

1. (a) gamoikvlieT yvela adamianebis simravleSi gansazRvruli Semdegi mimarTebebis 

maxasiaTebeli Tvisebebi. yovel konkretul SemTxvevaSi gaakeTeT yvelaze Zlieri 

Sefaseba anu ararefleqsuri mimarTeba, Tu is irefleqsurica, SeafaseT 

irefleqsurad. 

 

     (i)   xi aris Svili yis 

     (ii)  xi aris Zma yis 

    (iii)  xi aris STamomavali yis 

    (iv)  xi aris biZa yis 

    

  (b) Tqveni romeli pasuxi Seicvleba, Tu es mimarTebebi ganisazRvreba mxolod 

mamrobiTi sqesis adamianebis simravleSi? 

 

2. gamoikvlieT momdevno mimarTebebis Tvisebebi da gaarkvieT aris Tu ara 

romelime maTgani ekvivalentobis mimarTeba? gaakeTeT dayofa, romelsac is 

warmoqmnis Sesabamis simravleSi. Tu Tqven ar gaqvT naTeli warmodgena sakiTxze, 

SeecadeT varaudiT moiZioT raime Rirebuli daSveba, CamoayaliboT is naTlad da 

gaakeToT savarjiSo masze dayrdnobiT. 

 
(a)     M={(x, y) \  x da y   aris minimaluri wyvili inglisuri gamoTqmebisa} 

(b)  C={(x, y) \ x da y arian inglisuri metyvelebis bgerebi damatebiT 

distribuciaSi} 



 

(g)     F={(x, y) \ x da y arian inglisuri metyvelebis alofonebi} 

(d)    A={(x, y) \ x da y arian inglisuri bgerebi Tavisufal variaciaSi} 

(e)    Q aris simravleTa raRac simravleze „Xis elementTa odenoba emTxveva Yis 

elementTa odenobas‟ predikatuli fraziT gansazRvruli mimarTeba. 

 

3. davuSvaT A={1,2,3,4} 

 
(a)  gamoikvlieT momdevno mimarTebebis, maTi Sebrunebulebisa da maTi damatebebis 

Tvisebebi. Tu romelime mimarTeba aRmoCndeba ekvivalentobis mimarTeba, aCveneT 

dayofa, romelic am mimarTebiT warmoiqmneba A  simravleze. 

 
R1={(1,1), (2,1), (3,4), (2,2), (3,3), (4,4), (4,1)} 
R2={(3,4), (1,2), (1,4), (2,3), (2,4), (1,3)} 
R3={(2,4), (3,1), (3,4), (2,2), (1,3), (4,3), (4,2)} 
R4={(1,1), (2,4), (1,3), (2,2), (3,1), (4,4), (3,3), (4,2)} 
 
(b) ipoveT is ekvivalentobis mimarTeba, romelic iZleva A  simravlis Semdeg 

dayofas -  P={{1},  {2,3}, {4}}. 

 
(g)  A simravlis ramdeni gansxvavebuli dayofaa SesaZlebeli? 

 

4. ra Secdomaa daSvebuli Semdeg msjelobaSi, romliTac mtkicdeba, rom 

refleqsuroba aris Sedegi simetriulobisa da tranzitulobisa? (birkofi da 

makleini (1965)). - Tu (x,y)R, maSin (y,x)R, radganac, Cveni daSvebiT, es R aris 

simetriuli. Tu orive (x,y) da (y,x) aris R mimarTebaSi, maSin (x,x) unda iyos R 

mimarTebaSi, am R mimarTebis tranzitulobis gamo. amgvarad, damtkicda, rom es R 

mimarTeba refleqsuria. 

 

5. vTqvaT A={1, 2, 3, 5, 6, 10, 15, 30}  da R mimarTeba A simravleze ganisazRvreba 

rogorc  

                 
R={(x, y) \ xi  yofs  ys unaSTod}. 

 

(a) CamoTvaleT R mimarTebis wevrebi da aCveneT, rom igi aris aramkacri 

nawilobrivi dalageba da rom igi ar aris sruli dalageba. 

(b) aageT gamartivebuli diagrama am dalagebisaTvis da daadgineT yvela 

minimaluri, maqsimaluri da, Sesabamisad, udidesi da umciresi elementebi. 

(g) gaakeTeT igive (B) simravlisaTvisa (B={a,b,c}) da „qvesimravlea‟ fraziT 

mocemuli mimarTebisTvis. 

 

 

 

 

 

 

 

 

 



 

Tavi 4 

usasruloba 

 

 

 

 

wina TavSi gakvriT SevexeT ricxviT simravleebs, kerZod, dadebiTi mTeli 

ricxvebis simravles, romelsac intuiciurad usasrulo simravled ganvixilavdiT. axla 

usasrulobis cnebas ufro dawvrilebiT SeviswavliT. 

Cven ver davkmayofildebiT usasrulobis iseTi gansazRvrebebiT, rogoricaa, 

magaliTad, „romelic arasdros ar sruldeba‟, an „romlis amomwuravi gadaTvlac 

principulad SeuZlebelia‟, radgan es gamonaTqvamebi iseTive bundovania, rogorc TviT 

gansasazRvri termini „usasrulo‟. Cven gvWirdeba imgvari gansazRvreba, romelSic 

gamoyenebuli iqneba Cvens xelT ukve arsebuli simravlur-Teoriuli cnebebi da 

romelic Tavsebadi iqneba usasrulo simravleebze Cvens intuiciur warmodgenebTan. 

ramdenadac, usasrulo simravle garkveuli azriT ufro ,,didia~ nebismier sasrul 

simravleze, Tavdapirvelad ganvsazRvravT imas, Tu ras niSnavs is, rom ori simravle 

sididiT erTmaneTis tolia, an is, rom isini ar arian erTmaneTis toli. 

 

 

4.1 ekvivalenturi simravleebi da odenobiToba 
 

vambobT, rom ori A da B simravle erTi da igive raodenobis wevrebs Seicaven 

anu arian ekvivalenturni anu tolodenni maSin, da mxolod maSin, roca arsebobs 

urTierTcalsaxa asaxva erTi simravlisa meoreze. marTlac, radgan urTierTcalsaxa 

asaxva aris funqcionaluri erTze-erTi ze-asaxva SegviZlia davaskvnaT, rom A da B 

simravleebs Soris urTierTcalsaxa asaxva A simravlis yovel wevrs awyvilebs B 

simravlis zustad erT wevrTan da piriqiT. aseT SemTxvevaSi marTlac SeiZleba iTqvas, 

rom am simravleebs erTi da igive anu toli raodenobis wevrebi aqvT. imas, rom A da 

B simravleebi ekvivalenturni anu tolodenni arian, ase aRvniSnavT: A ~ B. 

terminebi toli da tolodeni ar unda avurioT erTmaneTSi. toli simravleebi 

erTi da igive wevrebisgan igeba, maSin roca tolodeni simravleebi erTi da igive 

raodenobis wevrebisagan arian agebulni. amdenad, toli simravleebi aucileblad 

tolodenebic arian, magram ara piriqiT. niSandoblivia isic, rom ekvivalentobis 

gansazRvrebaSi araferia naTqvami iq moTxovnili urTierTcalsaxa Sesabamisobis kerZo 

bunebis Sesaxeb, iTqva mxolod is, rom aseTi unda arsebobdes. 

sasruli simravleebis SemTxvevaSi tolodenobis aseT gansazRvras bunebriv da 

mosalodnel Sedegebamde mivyavarT. simravle, romelic oTxi gansxvavebuli wevrisgan 

Sedgeba, SeiZleba urTierTcalsaxad avsaxoT nebismier iseT simravleze, romelic aseve 

zustad oTx wevrs Seicavs. amasTan, vercerT aseT simravles urTierTcalsaxad ver 

avsaxavT vercerT iseT simravleze, romelic Sedgeba oTxze meti an naklebi wevrisgan. 

ekvivalentobis anu tolodenobis mimarTeba, rogorc amas saxelic migvaniSnebs, aris 

iseTi mimarTeba, romlis safuZvelzec yvela erTi da igive raodenobis wevrebis 

Semcveli simravle erTiandeba tolodenobis erTsa da imave klasSi. tolodenobis 

yovel klasTan SegviZlia davawyviloT raRac ricxvi, romelic tolodenobis am klasSi 

Semavali simravleebis wevrTa raodenobis aRmniSvnelad miiCneva. aseT ricxvs 

kardinalur anu raodenobriv ricxvs uwodeben. sasruli simravleebis kardinaluri 



 

ricxvi zustad Seesabameba am simravleebis wevrTa raodenobis gamomxatvel naturalur 

ricxvs. amdenad, nebismieri 4 wevriani A simravlis kardinaluri ricxvi anu odenoba 

aris 4 da, rogorc es pirvel TavSi iTqva, Semdegnairad aRiniSneba: |A| = 4. 
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naxazi 4-1: dadebiT mTel da dadebiT mTel wyvil ricxvTa 

urTierTcalsaxa asaxva 

 

usasrulo simravleebisaTvis tolodenobis zemomoyvanili gansazRvreba sakmaod 

ucnaur viTarebebs warmoSobs. magaliTad, ganvixiloT dadebiT mTel ricxvTa simravle 

P, dadebiT wyvil mTel ricxvTa simravle E da F funqcia, romelic yovel dadebiT 

mTel x ricxvs gadasaxavs 2x ricxvSi, rogorc es 4-1 naxazzea naCvenebi.  

nebismieri dadebiTi mTeli ricxvis orze gamravlebiT yovelTvis calsaxad 

gansazRvrul dadebiT mTel wyvil ricxvs viRebT. es imas niSnavs, rom F funqciis 

mniSvnelobaTa are E simravlea. amasTan, F aris erTze-erTi funqcia, radgan nebismieri 

x da y mTeli ricxvebisaTvis Tu 2x = 2y, maSin x = y. amis garda, F aris ze-funqcia, 

radgan E simravlis nebismieri wevrisaTvis anu nebismieri y luwi ricxvisaTvis 

arsebobs iseTi x  mTeli ricxvi, rom 2x = y. amdenad, F aris urTierTcalsaxa asaxva 

da, Sesabamisad, P da E, romlebic tolodeni simravleebia, Seicaven erTi da igive 

raodenobis wevrebs. es ucnauri Sedegia, radgan E aris P simravlis sakuTrivi 

qvesimravle da Cven SeCveulni varT im azrs, rom simravle Tavis nebismier sakuTriv 

qvesimravleze `didi~ anu ,,metodeni” unda iyos. magram, Tuki simravleTa raodenobrivi 

tolobis kriteriumad miviRebT zemogansazRvrul tolodenobis cnebas, maSin imis 

aRiarebac mogviwevs, rom zogjer simravle da misi sakuTrivi qvesimravle SeiZleba 

toli raodenobis wevrebs Seicavdnen. iseve rogorc, Tuki Cven vityodiT, rom simravle 

yovelTvis `didia~ anu ,,metodenia” Tavis sakuTriv qvesimravleze, maSin isic unda 

dagveSva, rom sxvadasxva raodenobiT daxasiaTebadi simravleebi SeiZleba 

urTierTcalsaxad esabamebodnen erTmaneTs, rac aseve sakmaod ucnauri viTarebaa. 

amgvarad, nebismier SemTxvevaSi vRebulobT ucnaur viTarebas. Tumca, yovelTvis, roca 

aRmoCndeba, rom simravle aseT ucnaur Tvisebebs amJRavnebs, irkveva, rom es swored is 

simravlea, romelsac, intuiciurad, usasrulos vuwodebT xolme. aqedan gamomdinare, 

usasrulo simravles ase ganvsazRvravT: 

 

gansazRvreba 4.1 simravle iwodeba usasrulod maSin, da mxolod maSin, roca is Tavisi 

sakuTrivi qvesimravlis tolodenia. 
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(4-1) magaliTi: naturalur ricxvTa simravle N={0,1,2,3,...} usasrulo simravlea. 

ganvixiloT simravle P={1,2,3,4,...}, romelic N simravlis sakuTrivi qvesimravlea da 

gavakeToT 4-3 naxazze naCvenebi gadasaxva, romliTac yoveli n naturaluri ricxvi 

gadadis (n + 1) ricxvSi. N simravlis yovel wevrs aq Seesabameba P simravlis 

erTaderTi wevri da piriqiT. amdenad, G aris urTierTcalsaxa asaxva da, Sesabamisad, 

P ~ N. 

 
 

naxazi 4-2: {a, b}* simravlis erTi-erTze gadasaxva 

Tavis sakuTriv qvesimravleze 
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naxazi 4-3: asaxva, romelic gviCvenebs, rom N simravle 

 aris Tavisi sakuTrivi qvesimravlis ekvivalenturi. 

 
(4-2) magaliTi: {a, b} alfabetze gansazRvruli yvela sasruli sigrZis striqonebis A* 

simravle aris usasrulo. cxadia, rom A* simravleSi Semavali yvela im striqonTa 

simravle, romelic iwyeba b asoTi anu B = {b, ba, bb, baa, bab, bba,...} simravle A* 
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simravlis sakuTrivi qvesimravlea. asaxva H, romelic  naCvenebia 4-2 naxazze, aris 

urTierTcalsaxa Sesabamisoba, radgan A* simravleSi Semavali yoveli x striqonisaTvis 

arsebobs B simravleSi Semavali erTaderTi bx striqoni da piriqiT (aq e aris 

carieli striqoni).  

 

advili dasanaxia, rom arc erTi sasruli simravle ar SeiZleba iyos Tavisi 

romelime sakuTrivi qvesimravlis tolodeni. magaliTisaTvis ganvixiloT nebismieri 

{a,b,c} simravle da misi nebismieri sakuTrivi qvesimravle. usasrulo simravleebis 

gansazRvrebaSi erTi punqti zogjer gaugebrobas iwvevs: moTxovnilia simravlis sul 

mcire erTi iseTi sakuTrivi qvesimravlis arseboba, romelic am simravlis tolodenia. 

gansazRvrebaSi araa naTqvami, rom usasrulo simravle tolodeni iyos Tavisi yvela 

sakuTrivi qvesimravlisa, rac, cxadia, verasdros ver Sesruldeba. magaliTad, N ar 

aris {0, 3, 18} simravlis tolodeni, romelic misi sakuTrivi qvesimravlea. 

 

 

4.2 simravleTa Tvladoba 
 

 ukve aRiniSna, rom yovel sasrul simravles SegviZlia SevusabamoT naturaluri 

ricxvi, romelic mis odenobas gamoxatavs da rom erTnairi odenobis simravleebi qmnian 

ekvivalentobis (tolodenobis) klasebs. tolodeni usasrulo simravleebic SeiZleba 

gavaerTianoT klasebSi, romelTa yvela wevrsac erTi da igive odenoba eqnebaT, magram 

aseT ekvivalentobis klass kardinalur ricxvad ver SevusabamebT verc erT dadebiT 

mTel ricxvs. es gamomdinareobs im faqtidan, rom TiToeuli mTeli ricxvi aris 

romelime sasruli simravlis kardinaluri ricxvi da arc erTi usasrulo simravle ar 

SeiZleba iyos arcerTi sasruli simravlis tolodeni, radgan sasrul da usasrulo 

simravleebs Soris ar SeiZleba arsebobdes urTieTcalsaxa Sesabamisoba. miuxedavad 

amisa, mosaxerxebeli iqneboda gvqonoda garkveuli simboloebi, romlebiTac 

aRvniSnavdiT usasrulo simravleebis kardinalur ricxvebs. erT-erTi aseTi simboloa  

 aRniSnavs naturaluri ricxvebis simravlisa da yvela misi 0א .(alef nuli) 0א

tolodeni simravlis kardinalur ricxvs. xazi unda gaesvas imas, rom 0א, rogorc ukve 

vTqviT, araa naturaluri ricxvi, e.i. is ar aris N={0,1,2,3,...} simravlis wevri. 

yoveli naturaluri ricxvis Sesabamisi kardinaluri ricxvi arsebobs, magram arseboben 

iseTi kardinaluri ricxvebic, magaliTad, 0א, romelTa Sesabamisi naturaluri 

ricxvebi ar arseboben. kardinaluri ricxvebi SeiZleba gagebul iqnen rogorc pasuxi 

kiTxvaze, Tu ramdeni wevria simravleSi. Tu Cven davsvamT kiTxvas „sul ramdeni 

naturaluri ricxvia?‟ an „sul ramdeni dadebiTi mTeli ricxvia?‟ pasuxi iqneba 

kardinaluri ricxvi 0א. 

gansazRvriT, simravle, romelic aris naturalur ricxvTa simravlis tolodeni 

da romlis kardinaluri ricxvia 0א, iwodeba gadaTvladad anu gadaTvlad 

usasrulobad. simravle, romelic an sasrulia an Tvladi usasrulobaa, iwodeba 

Tvladad. Cven vnaxeT, rom dadebiT mTel luw ricxvTa simravle (E 4-1 naxazze) aris 

Tvladi. moviyvanoT kidev ramdenime sxva magaliTic: 

 

(4-3) magaliTi: mTel ricxvTa Z={0, +1, _1, +2, _2, +3, _3, . . . } simravle aris 

usasrulod Tvladi anu gadaTvladi, rasac N da Z simravleebs Soris arsebuli 

urTierTcalsaxa Sesabamisoba adasturebs. 

 

             



 

            Z =        {0,  +1, –1, +2, –2, +3, –3, . . . } 
                            

                          F 
 
                      N =       {0,   1,    2,   3,   4,    5,   6, . . . }  

 

funqcia F: Z → N asea gansazRvruli: 
  
                  0        roca x = 0     

          F(x) =     2x – 1       roca x dadebiTia 

                  _2x      roca x uaryofiTia 
 
 F rom marTlac urTierTcalsaxa Sesabamisobaa, iqidanac Cans, rom Z simravlis 

dadebiT ricxvebs urTierTcalsaxad Seesabameba N simravlis kenti ricxvebi, Z 

simravlis uaryofiT ricxvebs N simravlis luwi ricxvebi, xolo Z simravlis ricxvi 

0 SesabamisobaSia N simravlis ricxvTan 0. 

 

(4-4) magaliTi: nulisgan gansxvavebul naturalur ricxvTa Sebrunebuli ricxvebis 

S={ ,,,,,,
6
1

5
1

4
1

3
1

2
1

1
1 ...} simravle aris gadaTvladi. es Cans S da N simravleebs Soris 

arsebuli Semdegi urTierTcalsaxa SesabamisobiT: 
 

            S = { ,,,,,,
6
1

5
1

4
1

3
1

2
1

1
1 . . .}  

                            

                          G                                                                      G(x) = 
x
1 – 1 

 
                      N = {  0,   1,    2,    3,   4,    5,   . . . }  
 

 
(4-5) magaliTi: dadebiTi mTeli kenti ricxvebis simravle F = {1, 3, 5, 7, 9, ... } aris 

gadaTvladi. marTlac, N simravlesTan misi erTi-erTi urTierTcalsaxa 

Sesabamisoba SeiZleba aseTic iyos: 
 

            F =  {1,    3,    5,    7,    9,  . . . } 
                            

                          H                                                              H(x) = 
2
1x  

 
                      N =  {0,    1,    2,    3,    4,   . . . }  
 

Cven vnaxeT, rom dadebiT mTel ricxvTa P simravles, dadebiT mTel luw 

ricxvTa E simravles da dadebiT mTel kent ricxvTa F simravles aqvT erTi da igive 

kardinaluri (odenobiTi) ricxvi. ramdenadac P=E∪F, vinmem SeiZleba ifiqros, rom P 

met wevrs Seicavs, vidre E an F simravleebi, magram es ase araa. amdenad, araa 

aucilebeli, rom ori usasrulo simravlis gaerTianebas ufro didi kardinaluri 

ricxvi hqondes vidre gaerTianebaSi Semaval simravleebs aqvT. 

arsebobs Tu ara dadebiT mTel ricxvTa simravleze ufro didi anu ufro odeni 

simravleebi? 

 



 

intuiciurad SeiZleba CavTvaloT, rom aseTia N×N dekartuli namravlis 

dalagebul wyvilTa simravle. magram, Tu wyvilebs iseTi TanamimdevrobiT gadavTvliT, 

rogorc es naCvenebia isrebiT 4-4 naxazze, vnaxavT, rom N×N simravlesa da N 

simravles Soris SeiZleba damyardes urTierTcalsaxa Sesabamisoba. Tumca, am 

SemTxvevaSi, rTulia imis damtkiceba, rom es Sesabamisoba marTlac urTierTcalsaxaa. 

  

 

‹0,0›      ‹0,1›       ‹0,2›       ‹0,3›     . . . 
 

‹1,0›      ‹1,1›       ‹1,2›       ‹1,3›     . . . 
 

‹2,0›      ‹2,1›       ‹2,2›       ‹2,3›     . . . 
 

‹3,0›      ‹3,1›       ‹3,2›       ‹3,3›     . . . 
 
               .        .         .        .  
               .        .         .        .  
               .        .         .        .  
      

naxazi 4-4: (N × N) simravlis wevrTa gadaTvla. 

 
 

N × N = {‹0,0›, ‹0,1›, ‹1,0›, ‹0,2›, ‹1,1›, ‹2,0›, ‹0,3›, ‹1,2›, ‹2,1›, . . .} 

 

   

 

    N   =  {   0,         1,         2,        3,        4,         5,        6,        7,         8,    . . . }  

 
naxazi 4-5: urTierTcalsaxa Sesabamisoba 

 (N × N) da N simravleebs Soris. 

 

aseve, vinmem SeiZleba ifiqros, rom racionalur ricxvTa raodenoba aRemateba 

naturaluri ricxvebisas, radgan nebismier or naturalur ricxvs Soris arsebobs 

racionalur ricxvTa usasrulo odenoba. gaixseneT, rom nebismieri racionaluri 

ricxvi SeiZleba warmodgenil iqnes ori mTeli ricxvis fardobis saxiT x/y, sadac 

y≠0. magram, irkveva, rom am simravleebs Sorisac SeiZleba damyardes urTierTcalsaxa 

Sesabamisoba, rac maT tolodenobaze metyvelebs. 

zemoaRniSnuli urTierTcalsaxa Sesabamisobis asagebad CamovweroT dadebiTi 

racionaluri ricxvebi Semdegi matricis saxiT: 

 

1/1, 2/1, 3/1, 4/1, 5/1, 6/1, . . . 

1/2, 2/2, 3/2, 4/2, 5/2, . . . 

1/3, 2/3, 3/3, 4/3, . . . 

1/4, 2/4, 3/4, . . .  

1/5, 2/5, . . . 

1/6, . . . 

. . .  

Tavdapirvelad am matricis Semadgenlebs Semdegnairad SevusabamebT dadebiT mTel 

ricxvebs: viwyebT zeda marcxena kuTxiT da mivyvebiT diagonalebs, romlebsac 

erTmaneTis miyolebiT gavavlebT zeda rigidan ukiduresi marcxena svetisken. am 



 

Sesabamisobis pirveli ramdenime wevri iqneba: 1/1 _ 1, 2/1 _ 2, 1/2 _ 3, 3/1 _ 4, 2/2 _ 

5, 1/3 _ 6, 4/1 _ 7, da a. S.. es im gadaTvlis analogiuria, romelic 4-4 naxazze iyo 

naCvenebi. amis Semdeg uaryofiT racionalur ricxvebs analogiurad vawyvilebT 

uaryofiT mTel ricxvebTan, xolo ricxvs 0 vawyvilebT ricxvTan 0, riTac sruldeba 

mTel da racionalur ricxvebs Soris urTierTcalsaxa Tanadobis damyarebis procesi. 

amis Semdeg viyenebT naturalur ricxvebsa da mTel ricxvebs Soris 4-5 naxazze ukve 

damyarebul urTierTcalsaxa Sesabamisobas, riTac viRebT urTierTcalsaxa Sesabamisobas 

naturalur da racionalur ricxvebs Soris. gasagebia, rom TiToeuli racionaluri 

ricxvi am proceduris Sedegad ramdenjerme Caiwereba, magaliTad 1/2 aseve mogvecema 

2/4-is, 3/6-is da a. S. saxiT. magram, roca ukve vaCveneT, rom arsebobs urTierTcalsaxa 

Sesabamisoba am ufro did simravlesa da naturalur ricxvebs Soris, imis gakeTeba, 

rom CamovuyveT am CamonaTvals da amovyaroT is racionaluri ricxvebi, romlebic 

manamde erTxel ukve Segvxvdnen sxva formiT da, amasTan, gameorebis mizeziT 

amogdebuli ricxvis momdevno wevrebi CamonaTvalSi ukan gadmovwioT iq warmoqmnili 

carieli adgilebis Sesavsebad, siZneles ar warmoadgens. winaswar gansazRvruli 

proceduris gamoyenebiT simravlis wevrebis urTierTcalsaxa asaxvas naturaluri 

ricxvebis simravlesTan,  zogjer, simravlis wevrTa efeqtur gadaTvlas uwodeben. 
 

 

4.3 araTvladi simravleebi 

 
 rogorc irkveva arsebobs ara mxolod mTel ricxvTa dalagebuli wyvilebis 

efeqturi gadaTvlis procedura, aramed aseve SesaZlebelia efeqturad gadaviTvaloT 

mTel ricxvTa dalagebuli sameulebi, oTxeulebi da, sazogadod, mTel ricxvTa 

dalagebuli n-eneulebi sruliad nebismieri naturaluri n-isaTvis.  

 amocana: CamoayalibeT mTel ricxvTa dalagebuli sameulebis srulad 

gadamTvleli procedura, romelic dalagebuli oreulebisaTvis ukve zemoT aRwerili 

sworxazovani bijiTi procesis msgavsi iqneba. 

 zemoaRniSnulidan gamomdinare, naturalur ricxvTa N simravlis arcerTjeradi 

dekartuli namravli ar mogvcems iseT simravles, romlis kardinaluri ricxvi 0א 

kardinalur ricxvze metia. erT dros iTvleboda, rom saerTod ar arseboben iseTi 

simravleebi, romelTa kardinaluri ricxvi 0א kardinalur ricxvze metia. magram, 

germanelma maTematikosma georg kantorma, romelic klasikuri simravleTa Teoriis 

fuZemdeblad iTvleba, daamtkica, rom nebismieri A simravlisTvis A simravlis 

xarisxobriv simravles A simravleze meti kardinaluri ricxvi aqvs. amdenad, 

damtkicda, rom N simravlis xarisxobrivi simravlis kardinaluri ricxvi metia  0א 

kardinalur ricxvze.  

 Teorema 4.1 (kantori (1845-1918)): nebismieri A simravlisTvis |A| < |(A)| 

 damtkiceba: arsebobs (A) simravlis iseTi funqcionaluri gadasaxva A 

simravleSi, romelic (A) simravlis nebismier erTelementian simravles uTanadebs A 

simravlis imave elements, xolo (A) simravleSi Semaval yvela danarCen simravles 

uTanadebs A simravlis erT romelime gansazRvrul elements. es funqcia aris ze-

asaxva, radgan, asaxvis pirobis pirveli nawilidan gamomdinare, cxadia, rom A 

simravlis yovel wevrze (A) simravlis sul mcire erTi wevri mainc aisaxeba. aqedan 

gamomdinare, |A| < |(A)| an |A| = |(A)|, e.i. (A) simravlis odenobaze sul cota 

SeiZleba iTqvas is, rom igi araa A simravlis odenobaze naklebi. axla vaCvenoT, rom 

ar arsebobs iseTi F funqcia, romelic A simravles urTierTcalsaxad gadasaxvas (A) 



 

simravleze da rom aqedan gamomdinare es simravleebi ar SeiZleba iyvnen tolodenni 

(ekvivalenturni). davuSvaT, rom arsebobs aseTi F: A → (A). maSin A simravlis 

yoveli wevri gardaisaxeba A simravlis romelime qvesimravleze. zogadad, A simravlis 

zogierTi wevri gadaisaxeba iseT qvesimravleze, romlis wevri Tavadac aris, zogierTi 

- ara. 4-6 naxaze F funqciiT 0 da 2 gadaisaxebian iseT simravleebze, romlis wevrebi 

arian Tavad isini, 3 da 1 ki - ara. axla, davuSvaT, B simravle Sedgeba A simravlis 

mxolod im wevrebisgan, romlebic gadaisaxebian amave wevris ar Semcvel  

qvesimravleze; e. i. B = {xA | xF(x)}. cxadia, B simravle A simravlis qvesimravlea 

da, amdenad, igi (A) simravlis erT-erTi Semadgenelia. daSvebis Tanaxmad, F aris ze-

funqcia, rac imas niSnavs, rom A simravleSi unda arsebobdes erTi iseTi wevri mainc, 

romelic am B simravleSi aisaxeba. es wevri iyos y. axla davsvaT kiTxva: es y  aris Tu 

ara B simravlis wevri? 

1. Tu yB, maSin is aris A simravlis iseTi Semadgeneli, romelic F funqciiT  

aisaxeba iseT simravleSi, romlis erT-erTi wevri TviTonac aris, rac 

gamomdinare B simravlis ganmsazRvreli pirobidan niSnavs imas, rom igi ar unda 

ekuTvnodes B simravles. amgvarad, Tu yB, maSin yB. - miviReT winaaRmdegoba! 

2. Tu yB, maSin is aris A simravlis erT-erTi iseTi Semadgeneli, romelic ar 

Sedis im simravleSi, romelSic gadaisaxa; ase rom, B simravlis gansazRvris 

Tanaxmad,  is unda Sediodes B simravleSi.  amgvarad, Tu yB, maSin yB.  isev 

winaaRmdegobas viRebT! 

es ormagi winaaRmdegoba, romelic raselis paradoqss mogvagonebs, gviCvenebs, 

rom daSveba, romlis Tanaxmadac F aris urTierTcalsaxa Sesabamisoba, mcdaria. amdenad, 

SeuZlebelia, rom |A| = |(A)| da, Sesabamisad, vaskvniT, rom |A| < |(A)|. am 

mniSvnelovani Teoremidan gamomdinareobs is, rom arsebobs alef nulze didi 

kardinaluri ricxvi, romelsac, sasruli simravleebis analogiiT, sadac nebismieri n-

wevriani simravlis xarisxobrivi simravle 2n wevrs Seicavs,  2
א

0  gamosaxulebiT 

aRniSnaven. magram 2
א

0 ar gamoxatavs arc mTel da arc romelime namdvil ricxvs, radgan 

2 xarisxad 0א ar aris interpretirebadi ariTmetikuli operacia. 

Tu avagebT (N) simravlis xarisxobriv simravles, miviRebT kardinalur ricxvs 

22
א

0, romelic metia 2
א

0 kardinalur ricxvze; (((N))) simravlis kardinaluri 

ricxvi iqneba 222א
0

 da a.S.. amgvarad, kantoris Teorema gvaZlevs usasrulo kardinalur 

ricxvTa mzard usasrulo rigs: 2 > 0א
א

0 < 22
א

0 < ... . 

araTvladi simravlis kidev erTi magaliTia 0-sa da 1-s Soris ganTavsebuli 

namdvil ricxvTa simravle Tavad am 0-isa da 1-is CaTvliT. mas [0, 1] gamosaxulebiT 

0 

1 

2 

3 

. 

. 

. 

  

 

 

 

       (0) 

  {2, 5, 6} 

 {2, 29, 81} 

{2, 3, 4, 5, . . .} 

         . 

         . 

         .      

       A                                        (A) 

 

 

                              

F 

      . 

      . 

      . 

 

 
naxazi 4-6: simravlesa da mis xarisxobriv simravles Soris 

pirobiTad daSvebuli erTze-erTi Sesabamisobis ilustracia. 

 



 

aRniSnaven. nebismieri namdvili ricxvi warmoidgineba mTeli, wiladuri da arawiladuri 

ricxvebis garkveuli urTierTkombinirebiT. arawiladuri ricxvebis magaliTebia iseTi 

iracionaluri ricxvebi, rogorebicaa 5 ,  , 3

3
1 2  da a. S.. es iseTi ricxvebia, 

romelTa gamoxatvac ar SeiZleba ori mTeli ricxviT Semdgari wiladis saxiT. ricxvTa 

TeoriaSi damtkicebulia isic, rom nebismieri namdvili ricxvi, sulerTia is 

racionaluri iqneba Tu iracionaluri, SeiZleba Caiweros mTeli ricxvisa da 

usasrulo aTwiladis kombinirebiT, romelic am mTeli ricxvis Semdgom mdebare 

wertils mosdevs. magaliTad, wiladi 
3
1  SeiZleba Caiweros rogorc 0.3333333... , sadac 

sami wertili gviCvenebs, rom es rigi usasruloa. wiladi 
2
1  SeiZleba warmodgenil 

iqnes an rogorc 0.5 an 0.50 an 0.500 da a.S., anda rogorc perioduli (ganmeorebadi) 

usasrulo aTwiladi - 0.4999999... . am bolo debulebis damtkiceba moiTxovs am 

aTwiladebis geometriul progresiebad gadaazrebas. magram, arsebobs am sakiTxis 

sakmarisi damajereblobiT amxsneli martivi ariTmetikuli meTodic: cnobilia, rom  

9
1 =0.11111... da 1=9(

9
1 ), saidanac vRebulobT 1=9(0.11111...)=0.99999... . 

nebismieri arawiladuri ricxvis aTwiladuri gamosaxuleba usasrulo aTwilads 

iZleva, magram, wiladuri anu racionaluri ricxvebisgan gansxvavebiT, igi ar Seicavs 

cifrebis ganmeorebad Tanamimdevrobebs anu ar aris perioduli.  

[0,1] intervalis araTvladobis damtkicebis kantoriseuli meTodi gulisxmobs 

daSvebas, rom am simravlis yoveli ricxvi erTaderTi gziT warmoidgineba 0 mTeli 

ricxvisa da usasrulo aTwiladis meSveobiT. magram, amisaTvis unda SevTanxmdeT, rom 

is racionaluri ricxvebi anu sasruli aTwiladebi, romlebic 0-ebis usasrulo rigis 

saSualebiT Caiwerebian, magaliTad, rogoricaa 0.5000..., gamoxatuli iqnen 9-ebis 

usasrulo rigiT, magaliTad rogorc 0.4999... . axla ki gavakeToT daSveba, romlis 

mcdarobac SemdgomSi damtkicdeba. kerZod, davuSvaT, rom simravle [0, 1] aris Tvladi. 

Tu es asea, maSin misi wevrebi SeiZleba dalagdes iseTi wrfivi TanamimdevrobiT, 

romelSic Seva [0, 1] intervalis yvela wevri. 4-7 naxazze es mimdevroba x1, x2, x3, …, 

xn, ... vertikaluri rigis saxiTaa warmodgenili da tolobis niSnis marjvniv 

mocemulia yoveli xi-is aTwiladuri gamosaxuleba. a aRniSnavs yovel aTwiladSi 

Semaval konkretul cifrs; magaliTad, a13 aris am Tanamimdevrobis pirveli ricxvis 

aTwiladuri nawilis mesame cifri. 

axla ki vaCvenoT, rom am [0, 1] simravleSi arsebobs iseTi y ricxvi, romelic ar 

Sedis x1, x2, x3, …, xn, ... mimdevrobaSi. ganvixiloT ricxvi, romelic Semdegnairad 

ganisazRvreba: misi mTeli nawili aris 0; pirveli aTwiladuri cifri, ay1, gansxvavdeba 

a11-isgan; misi meore aTwiladuri cifri gansxvavdeba a22 

   
cifrisagan da, sazogadod, misi n-uri aTwiladuri cifri ayn gansxvavdeba ann 

cifrisgan. aqedan imis gaTvaliswinebiT, rom am mimdevrobis TiToeuli ricxvi 

warmoidgineba erTaderTi aTwiladuri saxiT, SegviZlia davaskvnaT, rom  y ar SeiZleba 

x1 = 0.a11a12a13 . . . a1n . . . 

x2 = 0.a21a22a23 . . . a2n . . . 

x3 = 0.a31a32a33 . . . a3n . . . 
.             . 
.             . 
.             . 
xn = 0.an1an2an3 . . . ann . . . 
.             . 
.             . 
.             . 

 
naxati 4-7: [0, 1]-is savaraudo warmodgena 

 

 

 

 



 

iyos x1-is toli, radgan es ricxvebi gansxvavdebian erTmaneTisgan pirveli aTwiladuri 

cifriT. y aseve ar SeiZleba iyos x2-is toli, radgan isini gansxvavdebian 

erTmaneTisgan meore aTwiladuri cifriT. zogadad ki, y ar SeiZleba iyos am 

mimdevrobis Tundac romelime xn ricxvis toli, radgan es ukanaskneli gansxvavebuli 

iqneba y-isgan  n-uri aTwiladuri cifriT. arada, cxadia, rom ase gansazRvruli 

usasrulo aTwiladi y = 0.ay1ay2ay3 ... ayn ...  aris [0, 1] simravleSi Semavali ricxvi. 

amgvarad, ar dasturdeba Cveni varaudi imis Taobaze, rom [0, 1] simravlis elementebi 

SeiZleboda warmogvedgina wrfivi mimdevrobis saxiT da amdenad es simravle 

araTvladia. winaaRmdegobis daSvebis meTodiT mtkicebis es konkretuli magaliTi 

cnobilia agreTve rogorc diagonaluri mtkicebis meTodi. am meTodis es dasaxeleba 

bunebrivad ganpirobebulia y-is agebis TaviseburebiT: kerZod y agebulia ise, rom misi 

TiToeuli aTwiladuri Tanrigis cifri gansxvavdeba 0.a11a22a33 ... ann ... ricxvis 

Sesabamisi aTwiladuri Tanrigis cifrisagan, romelic, Tavis mxriv, agebulia am 

kvadratuli matricis diagonalze ganlagebuli cifrebisagan. 

zemoaRniSnuli amtkicebs, rom [0, 1] simravlis kardinaluri ricxvi metia 0א 

kardinalur ricxvze, magram amiT  ar ganisazRvreba is, Tu ra ricxvia [0, 1] simravlis 

odenoba. kantorma SeZlo eCvenebina, rom [0, 1] aris mTel ricxvTa xarisxobrivi 

simravlis ekvivalenturi da rom misi kardinaluri ricxvi aris 2
א

0. igive odenobis 

mqonea Semdegi simravleebi: namdvil ricxvTa simravle, wrfis yvela wertilebis 

simravle, sibrtyis yvela wertilebis simravle, n ganzomilebiani sivrcis yvela 

wertilebis simravle, mTel ricxvTa simravlis yvela qvesimravleTa simravle da sxva. 

mravali wlis ganmavlobaSi gadauWrel problemad rCeboda kiTxva imis Taobazed 

arsebobs Tu ara 2 ,0א
א

0, 22
א

0 da a. S. ricxvebisgan gansxvavebuli kardinaluri ricxvebi. 

magaliTad, arsebobs Tu ara iseTi kardinaluri ricxvi  , rom 0א <   < 2
א

0 an, sxva 

sityvebiT rom vTqvaT, arsebobs Tu ara iseTi simravle, romelsac eqneboda N da (N) 

simravleebis Sualeduri odenobiToba. varaudi, rom am kiTxvaze pasuxi uaryofiTi 

iqneboda, cnobilia kontinium-hipoTezis saxeliT. es sakiTxi sabolood 1963 wels 

gadawyda. roca p. j. koenma aCvena, rom SeuZlebelia kontinium-hipoTezis an damtkiceba 

an uaryofa simravleTa Teoriis tradiciuli daSvebebis safuZvelze. sakiTxi imdenad 

mniSvnelovani movlena iyo, rom cnoba amis Sesaxeb daibeWda ,,New York Time”-is imave 

1963 wlis 14 noembris nomris 37 gverdze. amdenad, kontinium-hipoTeza simravleTa 

Teoriis sxva aqsiomebidan damoukidebeli debulebaa da, Sesabamisad, simravleTa 

Teorias SesaZlebelia daematos is, an misi uaryofa ise, rom is arc Warbi iqneba da 

arc winaaRmdegobas ar Seitans am TeoriaSi. 

Semdeg magaliTebSi warmodgenilia diagonaluri da zogierTi sxva meTodi, 

romlebsac iyeneben imis saCveneblad, rom mocemuli simravlis kardinaluri ricxvi 

metia 0א-ze.  

(1) orobiTi sistemiT warmodgenili yvela namdvili x ricxvebis (0  x <1) 

simravle. am simravlis mimarT zustad iseve SeiZleba gamoviyenoT diagonaluri meTodi, 

rogorc aTwiladebiT warmodgenil [0, 1] intervalis ricxvTa simravlis mimarT. 

ramdenadac am SemTxvevaSi ricxvebis amgebi TiToeuli cifri aris an 0, an 1. mtkicebis 

miznebisaTvis sakmarisi xdeba diagonaluri meTodiT y-is SerCevisas gaviTvaliswinoT, 

rom Tu ann = 0, maSin ynn = 1, xolo Tu ann = 1, maSin ynn = 0. ricxvebis orobiT 

aRniSvnaze mxolod imitom gavamaxvileT yuradReba, rom xSirad ufro martivia 

urTierTcalsaxa mimarTebis damyareba orobiTad warmodgenil namdvil ricxvTa 

simravlesTan, vidre aTobiT sistemaSi warmodgenil igive namdvil ricxvTa 

simravlesTan. 



 

(2) naturalur ricxvTa simravlis yvela qvesimravleTa(N) simravle. am 

magaliTSi Cven gamoviyenebT meTods, romelic araa calsaxad `diagonaluri~, magram 

sakmaod axlosaa masTan. 4-1 Teoremis Tanaxmad Cven ukve viciT, rom am simravlis 

kardinaluri ricxvi 0א kardinalze didia, amdenad aRniSnuli magaliTi ganixileba 

mxolod aq warmoCenili damtkicebis meTodis sailustraciod. 

davuSvaT, (N) simravles aqvs igive kardinaluri ricxvi, rac naturalur 

ricxvebs, e.i. 0א. maSin, SesaZlebeli iqneba (N) simravlis yvela wevris, e.i. N 

simravlis yvela qvesimravlis gadaTvla garkveuli wrfivi meTodiT. vTqvaT (N) 

simravlis es sruli gadaTvlaa S0, S1, S2, ... mimdevroba. aseT pirobebSi Cven S0,S1,S2,... 

qvesimravleebidan Semdegi martivi meTodiT SegviZlia avagoT N simravlis axali, 

mimdevrobaSi ukve arsebulebisagan gansxvavebuli S* qvesimravle: 

 

davuSvaT, rom naturaluri ricxvi 0 aris S* qvesimravlis elementi maSin, da 

mxolod maSin, roca 0 ar aris S0 qvesimravlis wevri, anu davuSvaT, rom 0S* 

maSin, da mxolod maSin, roca 0S0. 

 

davuSvaT, rom 1S* maSin, da mxolod maSin, roca 1S1. 

 

davuSvaT, rom 2S* maSin, da mxolod maSin, roca 2S2. 

 

sazogadod: davuSvaT, rom nS* maSin, da mxolod maSin, roca nSn.  
 
aseT SemTxvevaSi S* aris naturalur ricxvTa simravle, anu N simravlis 

qvesimravle, romelic gansxvavdeba gadaTvlaSi Semavali TiToeuli qvesimravlisgan sul 

mcire erTi wevriT mainc. Tu nebismieri n naturaluri ricxvisTvis nSn, maSin, cxadia, 

rom S* = , da cxadia isic, rom aseT pirobebSi S* anu   ar SeiZleba Sediodes 

S0,S1,S2,... gadaTvlaSi. amdenad, es CamonaTvali arcerT SemTxvevaSi ar aris sruli da 

amitomac (N) simravlis kardinaluri ricxvi 0א kardinalur  ricxvze meti unda 

iyos. 

(3) sasruli alfabetze gansazRvruli yvela enebis simravle. vTqvaT mocemulia 

alfabeti V = {a0, a1, a2, ... ,an}; am V alfabetiT Sedgenili winadadeba ganvsazRvroT 

rogorc V alfabetis elementebis nebismieri sasruli jaWvi (davuSvaT ganmeorebebic). 

V alfabetis winadadebaTa nebismier simravles V alfabetze gansazRvrul enas 

uwodeben.  

Tavdapirvelad davasabuToT, rom V alfabetze gansazRvruli yvela winadadebis 

simravlis kardinaluri ricxvia 0א. amisTvis vaCvenoT, Tu rogor SeiZleba dalagdes 

es winadadebebi erT wrfiv xazSi. jer gavakeToT yvela 1 simboloiani winadadebis 

gadaTvla, Semdeg yvela 2 simboloiani winadadebisa da a.S. yoveli jgufis farglebSi 

winadadebebi SesaZlebelia Camoiweros alfabeturi TanamimdevrobiT, a0 iqneba pirveli 

simbolo, an ki - bolo. CamonaTvali ase daiwyeba: 

 

a0 
a1 
. 
. 
. 
an 
a0a0 
a0a1 
. 
. 



 

. 
a0an 
a1a0 
a1a1 
. 
. 
. 
a1an 
a2a0 
. 
. 
. 
anan 
a0a0a0 
. 
. 
. 
ananan 
a0a0a0a0 
. 
. 
.  
 

 

ramdenadac naTelia, rom yvela winadadeba Sedis am CamonaTvalSi, isini SeiZleba 

gadainomros 0, 1, 2, ... ricxvebiT da ase damyardes urTierTcalsaxa Tanadoba 

winadadebaTa am simravlesa da naturalur ricxvTa simravles Soris. 

mas Semdeg, rac davadgineT, rom V alfabetze gansazRvruli winadadebebis 

simravlis kardinaluri ricxvi aris 0א, SegviZlia isic vaCvenoT, rom V alfabetze 

gansazRvruli yvela enis simravlis kardinaluri ricxvi ufro didia. gTavazobT amis 

damtkicebis sam sxvadasxva meTods. 

 

(i) (diagonaluri mtkiceba) davuSvaT, rom V alfabetze gansazRvruli yvela 

enaTa simravlis kardinaluri ricxvia 0א da rom L0, L1, L2, ... aris am enaTa gadaTvla. 

Cven ukve gvaqvs meTodi, romlis saSualebiTac gadaiTvleba V alfbetis yvela 

winadadeba s0, s1, s2, ... mimdevrobad. amdenad, SegviZlia avagoT 0 da 1 cifrebisagan 

Sedgenili usasrulo kvadratuli matrica, sadac xi
k
 aris 0, Tu si ar Sedis, xolo  xi

k
  

aris 1, Tu si Sedis Lk enaSi.  

 

 

           s0     s1      s2      s3      s4     . . . 
 

              L0      x
0

0   x 0

1     x 0

2     x 0

3      x 0

4    . . . 

 

              L1      x
1

0   x 1

1     x 1

2     x 1

3      x 1

4    . . . 

       

              L2      x
2

0   x 2

1    x 2

2     x 2

3      x 2

4    . . . 

 

                    L3          x
3

0   x 3

1     x 3

2     x 3

3      x 3

4    . . . 

 

              L4      x
4

0   x 4

1     x 4

2     x 4

3     x 4

4    . . . 

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

 



 

magaliTad, ena, romelic mxolod kentnomriani winadadebebisgan Sedgeba, 

warmodgenil iqneba 010101 mimdevrobiT. ena, romelic Seicavs mxolod erT simboloian 

winadadebebs anu mxolod a0, a1, a2, . . . an  winadadebebisgan Semdgari ena warmodgenili 

iqneba mimdevrobiT, romlis pirveli n+1 elementi iqneba erTi, yvela danarCeni ki - 

nuli.  

axla ukve Cven SegviZlia avagoT  iseTi L* ena, romelic gansxvavebuli iqneba 

zemoCamoTvlili enebisagan. amas ase gavakeTebT: vTqvaT x *

0 =0, Tu x 0

0 =1, xolo x *

0 =1 Tu 

x 0

0 =0. analogiurad, x *

1  gansxvavdebodes x 1

1 -gan, x *

2  gansxvavdebodes x 2

2 -gan da a.S.; 

sazogadod, x *

m =0, Tu x m

m =1, xolo x *

m =1, Tu x m

m  = 0. aqedan da zemoT gakeTebuli 

SeTanxmebebidan gamodis, rom sm Sedis L* enaSi maSin, da mxolod maSin, Tu sm ar 

Sedis Lm enaSi, rac imas niSnavs, rom L* sul mcire erTi winadadebiT mainc 

gansxvavdeba CamonaTvalSi arsebuli yvela danarCeni enisgan. radgan es procedura 

SeiZleba gamoyenebul iqnes nebismieri alfabetis enaTa nebismieri aseTi CamonaTvalis 

mimarT, SegviZlia davaskvnaT, rom aseTi CamonaTvali saerTod ar SeiZleba arsebobdes 

da, amdenad, sasruli V alfabetis yvela enebis simravlis kardinaluri ricxvi metia 

  .kardinalur ricxvze 0א

(ii) meore mtkiceba im mtkicebis analogiuria, romelic zemoT moyvanil (2) 

magaliTSi (N) simravlis mimarT gamoviyeneT. vTqvaT, S aris V alfabetze 

gansazRvruli yvela winadadebebis simravlis saxeli. maSin, ramdenadac V alfabetze 

gansazRvruli yvela ena aris V alfabetze gansazRvruli winadadebebis simravle da V 

alfabetze gansazRvruli winadadebebis yoveli simravle aris V alfabetze 

gansazRvruli ena, V alfabetze gansazRvruli yvela enebis simravle aris S simravlis 

yvela qvesimravleTa simravle, anu (S). axla davuSvaT, rom V alfabetze 

gansazRvruli yvela enebis simravlis kardinaluri ricxvia 0א. maSin Cven SegveZleba 

erT CamonaTvalSi CamovweroT yvela ena, anu (S) simravlis yvela wevri  - L0, L1, L2, 

... . axla ki, am yvelaferze dayrdnobiT da Semdegi zogadi meTodiT avagoT L0, L1, L2, ... 

enebisgan gansxvavebuli axali L* ena (aq, cxadia viyenebT S simravlis winadadebebis ukve 

zemoT dadgenil gadaTvlas). davuSvaT, rom s0L* maSin, da mxolod maSin, roca s0L0 

da rom s1L* maSin da mxolod maSin, roca s1L1 da a.S.; sazogadod, davuSvaT, rom 

smL* maSin, da mxolod maSin, roca smLm. amdenad, L* aris S simravlis qvesimravle, 

romelic gansxvavdeba CamonaTvalis TiToeuli enisagan erTi wevriT mainc, rac 

adasturebs imas, rom es CamonaTvali ar SeiZleba sruli iyos. amgvarad, damtkicda, 

rom V alfabetze gansazRvruli yvela enebis simravlis kardinaluri ricxvi, romelic 

(S) simravlis kardinalur ricxvs emTxveva, ar SeiZleba iyos 0א. 

(iii) mesame mtkiceba aris erTi zogadi meTodis erTi kerZo magaliTi: imis 

saCveneblad, rom mocemuli simravlis kardinaluri ricxvi metia 0א kardinalur 

ricxvze, sakmarisia vaCvenoT, rom arsebobs am simravlis urTierTcalsaxa Sesabamisoba 

iseT simravlesTan, romlis Sesaxebac viciT, rom misi kardinaluri ricxvi metia 0א 

kardinalze. ramdenadac [0, 1] intervalSi orobiTi aRniSvnebiT mocemul namdvil 

ricxvTa simravlis kardinaluri ricxvi metia  0א kardinalze, Cven V alfabetze 

gansazRvruli yvela enebis simravlis kardinaluri ricxvis Sesafaseblad davamyarebT 

urTierTcalsaxa Tanadobas am simravlesa da zemoaRweril simravles Soris. 

yoveli ena warmovadginoT 0 da 1 cifrebis usasrulo mimdevrobis saxiT ise, 

rogorc es iyo aRwerili pirvel damtkicebaSi. Tumca, amjerad Cven ar varaudobT, rom 

enebis gadaTvla SesaZlebelia, radgan ukve vnaxeT, rom amgvar daSvebas winaaRmdegobamde 

mivyavarT. aseT SemTxvevaSi cxadia, rom yoveli ena SeiZleba dawyvildes erTaderT 

namdvil ricxvTan [0, 1] intervalidan, radgan TiToeuli enis maxasiaTebeli usasrulo 



 

aTwiladi, romelic 0 da 1 cifrebis usasrulo mimdevrobaa aRniSnavs zustad erT da 

mxolod erT namdvil ricxvs aRniSnuli intervalisa, rac sabolood asrulebs 

winamdebare mtkicebas. 

 

es sami meTodi Tanabrad qmediTia. pirvel ors is upiratesoba aqvs, rom ar 

moiTxovs romelime iseTi simravlis winaswar codnas, romlis kardinaluri ricxvic 

 ,kardinalze metia. magram, Tuki viciT aseTi simravle, es mesame meTodi, xSirad 0א

ufro mosaxerxebelicaa. garda amisa, mxolod mesame meTodi iZleva saSualebas zustad 

dadgindes simravlis kardinaluri ricxvi im simravlis meSveobiT, romlis 

kardinaluri ricxvi ukve cnobilia. zemoT moyvanil magaliTebSi yvela im simravles, 

romlis kardinaluri ricxvic 0א kardinalur ricxvze meti iyo, hqonda namdvil 

ricxvTa simravlis toli kardinaluri ricxvi, magram Cven es ar dagvimtkicebia arc 

erTi am simravlisTvis. arada, Cven ar SegviZlia aseTi faqti TavisTavad cxadad 

CavTvaloT, radgan, rogorc ukve vnaxeT, arsebobs 0א kardinalur ricxvze met 

kardinalur ricxvTa faqtiurad usasrulo raodenoba. 

simravles, romlic ar aris Tvladi, araTvlads anu  aragadaTvlads anu 

aragadaTvlad usasrulobas uwodeben.  

 

 

4.4 usasrulo da SemousazRvreli 
 

xSirad uWirT `usasrulo~ da `SemousazRvreli~ terminebiT mocemuli cnebebis 

garCeva, gansakuTrebiT iseT gamonaTqvamebSi, rogoricaa „inglisur winadadebaTa sigrZe 

SemousazRvrelia‟ an „inglisuri winadadebebi SemousazRvreli sigrZisaa‟. 

SemousazRvreli niSnavs „zeda zRvris armqones‟, e. i. iseTi zRvruli mniSvnelobis 

armqones, romelsac utoldeba an romelzec naklebia yvela sxva SesaZlo mniSvneloba. 

orive citirebuli winadadeba ubralod imas aRniSnavs, rom ar arsebobs iseTi 

fiqsirebuli sigrZe, rom yvela inglisuri winadadebis sigrZe an mas utoldebodes an 

masze naklebi iyos da es ar ewinaaRmdegeba gamonaTqvams, rom yvela inglisuri 

winadadeba sasruli sigrZisaa. im daSvebidan, rom inglisuri winadadebebis sigrZe aris 

SemousazRvreli SeiZleba gakeTdes daskvna, rom inglisur winadadebaTa simravle 

usasruloa (ix. momdevno savarjiSoebSi meoTxe amocana), magram aseTi daSvebis 

safuZvelze ar SeiZleba davaskvnaT, rom romelime inglisuri winadadebis sigrZe 

usasruloa. 

 

sxva magaliTebi: 

 

(1) amozneqili mravalkuTxedebis gverdebis raodenoba SemousazRvrelia, 

ramdenadac nebismieri n gverdiani mravalkuTxedisTvis arsebobs mravalkuTxedi 

gverdebis n+1 raodenobiT. miuxedavad amisa, cxadia, rom nebismier mravalkuTxedSi 

gverdebis raodenoba yovelTvis sasrulia. 

(2) ganvixiloT 0<x<1 utolobiT gansazRvruli namdvil ricxvTa simravle. am 

simravleSi ar arsebobs udidesi namdvili ricxvi, magram, miuxedavad amisa, am 

simravleSi namdvil ricxvTa sidide SemosazRvrulia, ramdenadac 1 simravleSi Semaval 

yvela ricxvze metia. amgvarad, am SemTxvevaSi simravlis wevrTa sidide 

SemosazRvrulia, magram Tavad simravle usasruloa. 

(3) romelime konkretuli inglisuri leqsikonis gaTvaliswinebiT im inglisur 

winadadebaTa sigrZe, romlebSic ar meordeba arc erTi sityva, SemosazRvrulia. aseT 



 

winadadebaTa sigrZis zeda zRvari iqneboda mocemul leqsikonSi dafiqsirebul 

gansxvavebul sityvaTa raodenoba. am sakiTxis ganxilvisas ara aqvs mniSvneloba, 

realurad SeiZleba Tu ara aigos aseTi sigrZis winadadeba. 

 

rogorc am magaliTebidan Cans, terminebi „SemosazRvruli‟ da „usazRvro‟ 

gamoiyeneba funqciaTa mniSvnelobebis an simravlis wevrebis sxvadasxva tipis 

maxasiaTeblebis mimarT; es terminebi ar aRweren simravleTa odenobas, rogorc amas 

akeTebs termini „sasruli‟ an „usasrulo‟. mkacrad Tu vimsjelebT, uazrobaa 

„SemousazRvrel simravleze‟ laparaki, Tumca aseTi fraza garkveul konteqstSi 

SeiZleba romelime ufro grZeli frazis Semoklebul formad iqnas gagebuli. 

gaugebrobis Tavidan asacileblad umjobesi iqneboda saerTod ar gamogveyenebina 

terminebi „SemousazRvreli‟ da „SemosazRvruli‟ da zemomotanili winadadebis msgavsi 

frazebi Segvecvala aseTi gamonaTqvamiT - „inglisur enaSi winadadebebis sigrZisTvis ar 

arsebobs zeda zRvari‟. amgvarad, rodesac teqstSi Segvxvdeba termini 

„SemousazRvreli‟, kargi iqneba Tu kiTxvis gagrZelebamde jer gavarkvevT, xom ar aris 

SesaZlebeli am terminis zemomocemuli formiT Secvla ise, rom aman raime orazrovneba 

ar gamoiwvios. 

 

 

 

 

 

savarjiSoebi 

 

 

1.  aCveneT, rom simravleTa Soris tolodenobis mimarTeba faqtiurad 

ekvivalentobis mimarTebaa. 

 

2. aCveneT, rom 10-is mTel xarisxTa simravle {10, 100, 1000, 10,000, ...} Tvladi 

usasrulo simravlea. 

 

3.  aCveneT, rom yvela uaryofiTi mTeli ricxvebis simravle usasruloa. 

 

4. vTqvaT, qvemoT mocemuli daSvebebi WeSmaritia: 

 

(i) inglisuri winadadebebis Casawerad arsebobs sasruli alfabeti, romelic 

Sedgeba 26 asosgan, punqtuaciis niSnebisagan da carieli adgilisagan. 
 
(ii) yoveli winadadeba aris (i)-Si mocemuli alfabetis sasruli jaWvi. 
 
(iii) inglisuri winadadebebisTvis ar arsebobs sigrZis zeda zRvari. e.i. 

nebismieri winadadebisaTvis SeiZleba aigos ufro grZeli winadadeba masze 

sxva winadadebis mierTebiT.  
 
rogoria am SemTxvevaSi yvela inglisuri winadadebis simravlis kardinaluri 

ricxvi? - pasuxi daasabuTeT. 
 

5.  sastumros mepatrones aqvs sastumro, romlis oTaxebis raodenoba aris Tvladi 

usasruloba; maTi nomrebia 1, 2, 3, 4, 5. ... . SabaTs RamiT sastumroSi aRar iyo 



 

Tavisufali oTaxi, magram movida jo dou da dabinaveba moiTxova. sastumros 

Tavazianma mepatronem gamoiyena Tavisi Sidatelefoni da sTxova yvela stumars, 

rom Tu misi oTaxis nomeri iyo n, gadasuliyo oTaxSi nomriT n+1. amgvarad, jo 

dous Sexvda oTaxi 1. magram, kviras yvelam kidev erTi RamiT darCena gadawyvita. 

amasobaSi movida fexburTis gundi moTamaSeTa usasrulo Tvladi raodenobiT da 

yoveli wevrisTvis TiTo oTaxi moiTxova. rogor ganaTavsebs maT sastumros 

Tavaziani mflobeli? 
 

6. warmovidginoT, rom dedamiwa moTavsebulia gigantur kuze, es ku ki or sxva 

gigantur kuzea mokalaTebuli, is ori ku - sam kuze da ase „dausruleblad‟ (anu 

ar arsebobs kuTa yvelaze qveda fena).1 

  

(a) vTqvaT, yoveli ku aris romelime monoTeisturi seqtis RvTaeba (yovel 

seqtaze - TiTo ku). rogoria yvela aseTi seqtis simravlis kardinaluri 

ricxvi? 

(b) warmovidginoT, rom yvela am kuTa simravlis yoveli qvesimravle aris 

romelime seqtis RvTaeba (aTeisturis, monoTeisturis, poliTeisturis; es 

ukanaskneli moicavs RvTaebaTa rogorc sasrul, ise usasrulo raodenobas). 

rogoria yvela aseTi seqtis simravlis kardinaluri ricxvi? 

(gaiTvaliswineT, rom or gansxvavebul seqtas, miuxedavad imisa, rom isini ar 

eTayvanebian kuTa zustad erTsa da imave simravles, SeiZleba ramdenime 

saerTo ku hyavdes RvTaebad.) 

 

7. kardinaluri ricxvebi qmnian Tavis sakuTar gamoTvliT sistemas, romelsac aqvs 

Tavisi kardinaluri ariTmetika. am savarjiSoSi mocemulia am sistemis ZiriTadi 

cnebebi. vTqvaT, A da B aris araTanamkveTi simravleebi, sasruli an usasrulo, da 

a = |A| da b = |B|. axla ganvsazRvroT kardinaluri mimateba (aRiniSneba  ) da 

kardinaluri gamravleba (aRiniSneba  ): 
 

                       a b = |(A ∪ B)| 

                    a b = |(A × B)| 

 
roca orive, A da B simravle sasrulia, kardinaluri mimateba da gamravleba 

igive Sedegs iZleva, rasac Sesabamisi ariTmetikuli operaciebi mTel ricxvebze. 

                                                 
1
 am amocanas safuZvlad udevs legendaruli ambavi, romelic moTxrobilia j. r. rosis aseve 

legendaruli, magram amave dros sruliad realuri sadoqtoro disertaciis SesavalSi (Constraints on 

Variables in Syntax by J. R. Ross, MIT 1967). ramdenadac am disertaciis mxolod nawilebia 

gamoqveynebuli, Cven am anekdots mogawvdiT ise, rogorc es Tavad rosisgan mogvismenia: uiliam jeimsi 

kiTxulobda leqcias kosmologiasa da mzis sistemis struqturaze. leqciis Semdeg masTan patara 

xandazmuli qalbatoni midis da eubneba: `mister jeims, Tqveni Teoria imis Sesaxeb, rom mze mzis 

sistemis centria da rom dedamiwa aris burTi, romelic mis garSemo brunavs, bevrisTvis sakmaod 

damajereblad JRers, magram mcdaria. me ukeTesi Teoria maqvs~. `romeli Teoria, madam?~ Tavazianad 

dainteresda jeimsi. `am Teoriis Tanaxmad, Cven im dedamiwis qerqze vcxovrobT, romelic giganturi kus 

baqanzea moTavsebuli~. jeimsma ar moisurva am patara absurduli Teoriis gacamtvereba Tavis mecnierul 

argumentTa mTeli arsenalis gamoyenebiT da gadawyvita Tavazianad mieTiTebina oponentisTvis misi 

poziciis sust mxareebze. `Tu Tqveni Teoria simarTles Seesabameba, madam, is ku raRaze dgas?~ ikiTxa 

man. `Zalian Wkviani kaci xarT, mister jeims, da es Zalian kargi SekiTxvaa~, uTxra patara xandazmulma 

qalbatonma, `magram me maqvs pasuxi. ai isic: pirveli ku dgas meore, gacilebiT masze didi kus baqanze, 

romelic dgas zustad mis qveS~. `ki magram, es meore ku raRaze dgas?~ dainteresda jeimsi. amaze ki 

patara xandazmulma qalbatonma rixiT miugo: `araferi gamogivaT, mister jeims, _ kuTa rigs dasasruli 

ar aqvs~. 



 

magram, roca erT-erTi maTgani usasruloa es operaciebi aRar emTxveva nacnob 

ariTmetikul operaciebs. ipoveT iseTi A da B simravleebis magaliTebi, 

romelTaTvisac WeSmaritia Semdegi tolobebi: 
 

                    (a)   0א  0א = 1

                    (b)  0א  0א = 2

 (g)  0א  0א = 0א

  (d)  0א  0א = 0א
 
aris Tu ara operaciebi   da   komutaciuri da asociaciuri? 

 

8. SeiZleba damtkicdes, rom 0א aris umciresi usasrulo kardinaluri ricxvi. 

ganvixiloT am mtkicebis Semdegi damabneveli kontrmagaliTi. avirCioT 

kardinaluri ricxvi x iseTi, rom 2x = 0א. x ar SeiZleba iyos sasruli, radgan 2-

s Tu avaxarisxebT nebismier sasrul ricxvze, miviRebT sasrul ricxvs; magram x 

arc 0א-is toli SeiZleba iyos, radgan kantoris Teoremis Tanaxmad 2
א

 .0א < 0

aqedan gamomdinare, x aris 0א-ze mcire usasrulo kardinaluri ricxvi. - ra 

Secdomaa am msjelobaSi?    

 

 

 

 

 

 

 

nawili B  

logika da formaluri sistemebi 
 

 

 

Tavi 5 

logikisa da formaluri sistemebis  

sasafuZvlo cnebebi 
 

 

 

 

 

5.1 formaluri sistemebi da modelebi  
 

 formalizacia da aqsiomatizacia mniSvnelovania mecnieruli Teoriebis 

dafuZnebis sul ufro mzardi moTxovnebidan gamomdinare. evklidem daafuZna geometria 

imis CvenebiT, rom sasayrdene WeSmaritebebad miCneul da, Sesabamisad, aqsiomebad anu 

Zireul debulebebad wodebuli mcire odenobis faqtebidan SesaZlebelia logikurad 



 

gamoviyvanoT geometriuli figurebis ukve kargad cnobili Tvisebebis amsaxveli 

WeSmariti gamonaTqvamebis sakmarisad didi nawili. niutonma ki, imis CvenebiT, rom sami 

Zireuli debulebis safuZvelze SesaZlebelia aixsnas planetebisa da saganTa moZraobis 

ukve cnobili kanonebi, daafuZna meqanika. orive SemTxvevaSi pirvelsawyisi daSvebebi 

miCneuli iyo WeSmarit debulebebad. evklides sistemaSi isini ganixileboda 

,,TviTcxad”, niutonis sistemaSi ki _ ,,cdiseulad dadasturebul” WeSmaritebebad. 

rogorc pirvel, ise meore SemTxvevaSi es Teoriuli sistemebi dakavSirebuli iyo 

garkveul obieqtebTan. evklidesTan es obieqtebi iyo wertilebi da wrfeebi,  niutonis 

SemTxvevaSi ki, saqme gvqonda uSualod fizikur obieqtebTan.     

 araevkliduri geometriis ,,aRmoCenis” erT-erTi mniSvnelovani Sedegi iyo is, rom 

gasagebi gaxda Teoriuli sistemebis formaluri anu sintaqsuri da interpretaciuli 

anu Sinaarsuli aspeqtebis urTierTgancalkavebis rogorc SesaZlebloba, ise saWiroeba. 

 evklides aqsiomebs Soris aris ,,paralelobis postulatad” wodebuli erTi 

cnobili debuleba, romelic Semdegnairad yalibdeba. 

 

paralelobis postulati: nebismier L wrfeze ara mdebare nebismier P wertilze 

gaivleba L wrfis paraleluri (e.i. aragadamkveTi) erTi da mxolod erTi L  wrfe. 

 

 imis gamo, rom es postulati danarCenebTan SedarebiT „nakleb TviTcxadad‟ 

miiCneoda, ganxorcielda misi danarCenebisagan gamoyvanis mravali mcdeloba. Tumca, 

yvela es mcdeloba warumateblad dasrulda. n. lobaCevskim da j. boluam XIX 

saukunis dasawyisSi erTmaneTisagan sruliad damoukideblad kidev erTxel cades 

paralelobis postulatis damtkiceba sawinaRmdegos daSvebis gziT, romelic Cven ukve 

ganvixileT 3.3 paragrafSi mimarTebebisaTvis damatebis Tvisebis mtkicebisas. maT kvleva 

daiwyes daSvebiT, rom P wertilze SeiZleba gavlebul  iqnes L wrfis paraleluri 

(e.i. aragadamkveTi) erTze meti  wrfe, magram nacvlad imisa, rom mieRoT navaraudevi 

winaaRmdegoba, maT faqtiurad pirvelad aages pirveli araevklidurad wodebuli 

geometria. maT mier SemoTavazebuli aqsiomaTa sistema aRmoCnda arwinaaRmdegobrivi anu 

Tavsebadi (am cnebebs Cven ganvixilavT 8 TavSi). mogvianebiT rimanma aago kidev erTi 

araevkliduri geometria, romelSic paralelobis postulati Canacvlebuli iyo 

postulatiT, romlis mixedviT L wrfis gareT mdebare P wertilze saerTod 

SeuZlebeli iyo L  wrfis paraleluri wrfis gavleba. anu, am postulatis mixedviT 

nebismieri ori gansxvavebuli wrfe aucileblad kveTdnen erTmaneTs. am SemTxvevaSic 

aranairi winaaRmdegoba ar warmoiqmna. es aRmoCenebi aranairad ar uaryofdnen evklides 

geometrias. Tumca. maT sazogadod ganapirobes fundamenturi cvlilebebi aqsiomebTan 

damokidebulebaSi. adre aqsiomebi ganixileboda rogorc absoluturi WeSmaritebis 

gamomcnobi da aRmweri saSualebebi, magram rimanis, lobaCevskis da boluas Semdeg 

daiwyo maTi araabsolutur, aramed SeTanxmebiT xasiaTis Sinaarsebad gadaazreba. 

amasTan, am aqsiomebidan logikuri gamoyvanebiT miRebul debulebebs ganixilavdnen 

rogorc ukve arsebuli SeTanxmebebis safuZvelze garkveulad gamoTvladi 

mniSvnelobebis mqone gamonaTqvamebs. amgvarad, Cven aRar vayenebT kiTxvas aris Tu ara 

romelime erTi garkveuli konkretuli aqsioma WeSmariti mTliani, absoluturi azriT. 

amis nacvlad vambobT, rom igi, iseve rogorc danarCeni sxva, SeiZleba iyos, an ar iyos 

aseTi. - sxvagvari midgomiT azri ar eqneboda aqsiomaTa garkveuli erTobliobis 

sxvadasxva SesaZlo modelebis Ziebas. 

am midgomebiT evklides geometria misTvis damaxasiaTebeli Cveulebrivi 

terminologiiT unda gaviazroT evklidis aqsiomatizaciis erT winaswarnagulisxmev 

kerZo modelad, romelic warmoadgens wertilebis, wrfeebisa da im figurebis 

abstragirebul erTobliobas, romlebic farglisa da saxazavis meSveobiT igebian. 



 

amgvarad, imisaTvis, rom igi gaviazroT formaluri sistemis saxiT, jer unda 

SevusabamoT sityvebs „wertili‟ da „wrfe‟ pirvelsawyisi aRniSvnebi, vTqvaT iseTebi, 

rogorebicaa „p‟ da  „L‟. Semdgom amisa, iseTi terminebisa da cnebebis gansazRvrebebSi 

rogorebicaa „paraleluroba‟, „samkuTxedi‟ da a.S. sityvebi „wertili‟ da „wrfe‟  

TandaTanobiTi unda CavanacvloT am aRniSvnebiT, rac am cnebebis ‟wertilisa‟ da „wrfis‟ 

pirvelsawyisi cnebebiT gansazRvras niSnavs. amis Semdeg, Tu sibrtyeze aviRebT raime 

fiqsirebul wrewirs da „p‟ aRniSvnas (e.i. „wertils‟) gaviazrebT rogorc „am wrewiris 

Sida wertili‟, xolo „L‟ aRniSvnas (e.i. „wrfes‟) rogorc „am wrewiris Ria boloiani 

qorda‟ („wrewiris Ria boloiani qorda‟ aris wrewiris SigniT mdebare swori xazi, 

romelic ragind uaxlovdeba wrewirs, magram ar exeba mas), maSin vnaxavT, rom mocemul 

wertilze SesaZlebelia mocemuli wrfis erTze meti paraleluri anu aragadmkveTi 

wrfis gavleba (nax.5.1).                           

 

                  
                               

                              naxazi 5-1 

 

marTlc, Tu gamovalT AB wrfidan da C wertilidan, Cven SegviZlia avagoT, 

magaliTad, DCE da FCG wrfeebi, romelTagan TiToeuli AB wrfis paraleluria, 

ramdenadac, rogorc ar unda gavagrZeloT, anu rac ar unda axlos miviyvanoT es 

wrfeebi wris sazRvrebTan, isini arasdros ar gadakveTen AB wrfes. aqedan gamomdinare, 

es interpretacia ar akmayofilebs evklides aqsiomatikas da, amdenad, igi mis models 

ar warmoadgens. es interpretacia aris modeli bolua-lobaCevskis araevkliduri 

geometriisa. xSirad, Cven swored modelis agebis meSveobiT vamtkicebT xolme ama Tu 

im aqsiomaTa sistemis Tavsebadobas („Tavsebadoba‟ da „aqvs modeli‟ cnebebis 

urTierTkavSiri ganixileba TavSi 8 (qvenawili 2)). nebismieri sistema an/da struqtura 

romelSic evklides yvela aqsioma aris WeSmariti iwodeba evklides aqsiomaTa sistemis 

modelad. sibrtyis geometria aris evklides sistemis standartuli anu nagulisxmevi 

modeli, radgan upirvelesad swored is hqonda ,,azrad” evklides, rodesac anviTarebda 

miseul aqsiomatur Teorias. 

 zogadi logikuri TvalsazrisebiT kvanturi meqanikis ganviTareba niutonis 

fizikur sistemasTan mimarTebaSi zemoganxilulis analogiuri movlenaa. dResac 

WeSmaritad iTvleba yvela is kanoni, romelic niutonma gamoiyvana mis mierve SerCeuli 

sami ZiriTadi principis safuZvelze. magram, axla miiCneva, rom es kanonebi 

samarTliania garkveulad gamartivebul, makroskopul samyaroSi. namdvilad arsebuli 

fizikuri samyaro dRes aRar ganixileba niutonis fizikuri sistemis modelad. 

 zemoaRweril fizikur da geometriul SemTxvevebSi jer aigo konkretuli 

modelebi, maTi formalizeba gakeTda mogvianebiT. es gza erT-erTi Cveulebrivi meTodia 

sxvadasxva empirikuli da maTematikuri xasiaTis kvlevebis SemTxvevaSi, Tumca igi ar 

aris mecnieruli Ziebebis dRes gamoyenebadi erTaderTi meTodi. dadasturda, rom 

A  B 

F 

C 
E 

D 
G 



 

momgebiania formaluri sistemebis abstraqtuli Seswavla, ramdenadac, rogorc 

aRmoCnda, mTel rig gansxvavebul sistemebs aqvT Tvisobrivad urTierTmsgavsi 

struqturebi, rac maTi formalizebisas msgavsi midgomebis gamoyenebisken gvibiZgebs. 

formaluri sistemis abstraqtuli Seswavla iZleva Sedegebs, romlebic sazogadod 

Zalismieria formaluri sistemis nebismier SesaZlo modelSi. garda amisa, Tu Cven 

vaCvenebT, rom garkveuli sistema misi zogadi formaluri struqturiT ekvivalenturia 

raime sxva kargad nacnobi sistemisa, maSin Cven saSualeba gveZleva ukve nacnob 

sistemaSi miRebuli codna gadavitanoT am axal, jer kidev Seuswavlel sistemaSi. 

 

 sazogadod, nebismieri formaluri sistema Sedgeba: 

 

(i)   ZiriTadi cnebebis raime aracarieli simravlisagan; 

(ii) aqsiomebisagan anu, ZiriTadi cnebebis Sesaxeb Camoyalibebuli da WeSmaritad miCneuli 

debulebebisagan; 

(iii) saSualebebisagan, romelTa mixedviT aqsiomebze dayrdnobilebs gamogvyavs axali 

WeSmariti debulebebi. esenia:  

(a) an gamoyvanis cxadad aRwerili rekursuli wesebi; 

(b) an im enis logikiT, romliTac aqsiomebia Camoyalibebuli. - rogorc wesi  es 

aris predikatTa logika; 

(g) an ar aris gamoyvanis aranairi cxadad moniSnuli wesebi da, Sesabamisad, 

dasaSvebia nebismieri ramis gamoyvana ,,rac ki logikurad gamoiyvaneba” 

aqsiomebidan. 

 

sintaqsurad ufro mkacri formaluri sistemebi (erT-erT aseTs Cven gavecnobiT 

merve TavSi) rogorc wesi sargebloben gamoyvanis (iiia) saxis saSualebebiT. 

 sxvadasxva samecniero Teoriebisa da maTematikis sxvadasxva mimarTulebebis 

formalizebisas, rogorc wesi, cxadad aniSneben an, ukidures SemTxvevaSi, 

nagulisxmeobiT Tanxmdebian im sasafuZvlo logikisa da gamoyvanis im sasafuZvlo 

formebis Taobaze, romlebiTac maT msjelobebisas unda isargeblon. amasTan, 

msjelobebisa da gamoyvanebisTvis sazogadod damaxasiaTebeli formebi logikis 

ZiriTadi Sesaswavli obieqtebia. - am wignis am nakveTis umetesi nawili swored am 

sakiTxebis zogad ganxilvas eZRvneba. amgvarad, Cven viyenebT logikas anu logikur enas 

raTa vimsjeloT iseT sistemebze, rogorebicaa simravleTa Teoria, geometria, fizika. 

ena, romliTac Cven vmsjelobT sxva sistemebze, meta-enad, xolo ena, romliTac 

sistemaSi vmsjelobT sistemis obieqtebze, obieqtur-enad iwodeba. gasagebia, rom 

gansxvaveba am ori tipis enebs Soris pirobiTia. ase magaliTad, Cven SegviZlia 

gamoviyenoT simravleTa Teoriis ena, romelic am TeoriaSi obieqtur-enad ganixileba, 

rogorc meta-ena da misi meSveobiT romelime fizikur sistemaze vimsjeloT. sxvadasxva 

bunebrivi enebi qmnian enaTa im erTaderT sakmarisad mdidar klass, romelTac 

axasiaTebT ra maTive meta-enis srulad mierTebuloba, sakuTar TavSi ar ganarCeven da 

erTmaneTisagan ar gamoyofen meta-enasa da obieqtur-enas. - Cven inglisurze 

inglisurad vsaubrobT. Tumca, lingvistikaSi, agreTve ganviTarebulia specialuri ena, 

raTa visaubroT konkretuli winadadebebis struqturebze da sityvebis mniSvnelobebze. 

 am wignis merve TavSi, Cven davubrundebiT formalur sistemebTan, maT 

aqsiomatizaciebTan da modelebTan dakavSirebul sakiTxebs, sadac daveyrdnobiT ukve 

maSin sakmarisi moculobiT dazustebul zogad logikur codnas da ganvixilavT 

ramdenime saintereso magaliTs. garda amisa, vnaxavT, Tu rogor keTdeba Tavad 

logikuri sistemis aqsiomatizacia. manamde ki, SevniSnoT, rom sazogadod, nebismieri 

logikuri Teoriis aqsiomatizirebuli varianti unda Sedgebodes: 



 

  

 (i) enobrivi gamosaxulebebis ganmsazRvreli sintaqsisagan; 

  

 (ii) aqsiomaTa sistemisagan, romelic amave Teoriis enobrivi saSualebebiT moicema; 

 

(iii) gamoyvanis wesebis cxadad miniSnebuli simravlisagan, romelTa meSveobiT ukve 

damtkicebul Teoremebsa da aqsiomebze dayrdnobiT .gamoiyvaneba (mtkicdeba) 

axali Teoremebi.  

 

 

5.2 bunebrivi enebi da formaluri enebi  

 
 is enebi, romelzedac vmetyvelebT da romliTac Cveulebriv vurTierTobT xolme 

erTmaneTTan arian enebi, romelTac Cven bunebriv enebs vuwodebT. bunebrivi enebi arian 

bavSvobaSi pirvel enad SeZenili (gamomuSavebuli) enebi, anu is enebi, romliTac 

vsargeblobT sruliad nebismieri saurTierTobo miznis SemTxvevaSi. meore mxriv, 

formaluri enebi, rogorc wesi, Seqmnilia (agebulia) adamianebis mier garkveuli 

praqtikuli miznebis gaTvaliswinebiT. magram, miuxedavad imisa, rom es enebi arian 

xelovnurad Seqmnili enebi, gamoyenebisas maT SeiZleba ganicadon garkveuli 

gafarToebiTi, evoluciuri xasiaTis cvlilebebi. formaluri enis erT-erTi magaliTia 

simravleTa Teoriis ena, romelsac Tqven ukve gaecaniT am wignis A nawilSi. formaluri 

enebis magaliTebia agreTve logikuri ena, romelsac gavecnobiT am nawilis meeqvse da 

meSvide TavebSi, Cveulebrivi ariTmetikis ena, programuli enebi, rogorebicaa paskali, 

fortrani, prologi, lispi da yvela maTi SesaZlo „dialeqtebi‟. garda amisa, aris 

kidev garkveuli SeTanxmebiTi Sinaarsis mqone pirobiT aRniSvnaTa iseTi sistemebi, 

romlebic aseve SeiZleba iwodebodnen „enad‟. magaliTad, aseTebia: musikaluri sanoto 

sistema, sagzao SuqniSanTa sistema, morzes kodireba da a.S.. miuxedav amisa, maT jer-

jerobiT  Cveni ganxilvis saganTa aris gareT davtovebT. lingvistebis da 

gansakuTrebiT ki semantikosebis erT-erTi yvelaze ufro metad mniSvnelovani mizani 

aris iseTi formaluri enis moZieba, romelic srulad warmoaCens bunebrivi enebis 

siRrmiseul arss. kerZod, bunebrivi enebis Sinaarsuli mxaris aRwera-daxasiaTeba aris 

ZiriTadi mizani nebismieri gramatikis semantikuri Semadgenlisa, miuxedavad  imisa, is 

aris formaluri Tu bunebrivi enis gramatika. iseve rogorc nebismieri sxva saxis 

mecnieruli kvleva, semantikuri problemebis kvlevac orientirebulia problemis 

sruli gadaWrisken TandaTanobiT msvlelobaze da, Sesabamisad, igi miznobrivad irCevs 

Sinaarsis problemis mxolod garkveul nawilebs da am nawilebis mxolod garkveul 

Semadgenlebs da formalur enebs iyenebs rogorc saSualebas am arCeuli sakiTxebis 

saanalizod. logika maTematikis dafuZnebis problematikis is ganStoebaa, romlis 

farglebSic ganviTarda da Camoyalibda mTeli rigi gansakuTrebulad mniSvnelovani 

formaluri enebi da Teoriebi. am Teoriebs Sorisaa pirveli rigis logikac, romelic 

am nawilSi Semoitaneba da romelic dRes erT-erTi yvelaze ufro metad cnobili da 

yvelaze ufro xSirad gamoyenebadi Teoria. ukve aRiniSna, rom logikuri ena SeiZleba 

gamoyenebul iqnes rogorc meta-ena. aseT SemTxvevasTan gvaqvs saqme, rodesac msjeloba 

midis simravleTa Teoriis obieqtebze da, sazogadod, simravleTa Teoriaze, rogorc 

obieqtur-Teoriaze. aRsaniSnavia, rom logikuri ena SeiZleba aseve gamoyenebul iqnes 

sxva nebismier obieqtur TeoriaSic aqsiomebidan Teoremebis gamomyvani msjelobebis 

formalizaciis mizniT. am wignis erT-erTi mizani aris safuZvlebis ganviTareba 

logikis da formaluri enebis iseT bunebriv enebSi gamoyenebisaTvis, rogoric 

inglisuria. wignis D nawili eZRvneba amgvar gamoyenebebs da, garda amisa, rig 



 

aqtualur sakiTxebs bunebrivi enebis semantkaSi. Tumca, manamde, Cven iZulebulni varT 

SeviswavloT logika da isic, Tu rogor gamoviyenoT igi. Tumca, isic cxadia, rom 

logikis Seswavlas ukavSirdeba ara mxolod zemoaRniSnuli, aramed sxva mniSvnelovani 

gamoyenebebic rogorc lingvistur, ise aralingvistur sferoebSi. 

 

 

5.3 sintaqsi da semantika                

 
bunebriv Tu formalur enobriv sistemebSi gansxvaveba sintaqssa da semantikas 

Soris daaxloebiT iseTivea, rogori gansxvavebebic aris Teoriuli sistemis iseT 

Semadgenlebs Soris rogorebic arian, erTi mxriv, ZiriTadi cnebebi, ZiriTadi 

debulebebi (aqsiomebi), gamoyvanisa Tu gadaweris wesebi, da Teoremebi da, meore mxriv,  

formaluri sistemis modelebi da interpretaciebi. Tumca, formisa da Sinaarsis 

gancalkeveba, romelic antikuri xanis problemad iTvleba, dResac qmnis garkveul 

siRrmiseul sirTuleebs. enobriv sistemebSi zogjer ver xerxdeba gaivlos mkafio 

gamyofi xazi semantikur da sintaqsur sakiTxebs Soris. rogorc Cans maT gaaCniaT 

bevri iseTi Tviseba, romlebic erTdroulad ukavSirdebian rogorc sintaqsur, ise 

semantikur sakiTxebs. miuxedavad amisa, arsebobs saerTo SeTanxmeba, romlis mixedviTac 

cxadad ganirCeva erTmaneTisagan sintaqsuri da semantikuri Semadgenlebi. ase 

magaliTad, aqsiomebis, gamoyvanebisa da gadaweris formaluri wesebis safuZvelze 

maTematikurad mkacri damtkicebebis ageba sintaqsur problematikad iTvleba, maSin 

rodesac garkveuli aqsiomaTa sistemis arawinaaRmdegobriobis (Tavsebadobis) mtkiceba 

imis CvenebiT, rom am aqsiomaTa sistemas aqvs modeli semantikuri xasiaTis 

problematikad aris miCneuli. sintaqsur aspeqtebad miiCneva is formirebulobis, 

warmoqmnis, mtkicebis da sxva cnebebi, romlebic ganisazRvrebian gamosaxulebebTan 

mikavSirebuli terminebiT. semantikur aspeqtebad miiCneva WeSmaritebis, gamoyvanis da 

sxva iseTi cnebebis iseTi Tvisebebi, romlebic gaaCniaT gamosaxulebebs da romlebic 

dakavSirebulni arian modelebTan da interpretaciebTan da, amavdroulad, ar arian 

dakavSirebulni erTmaneTTan, rogorc gamosaxulebebTan. 

 formaluri sistemebis Seswavlisas mkafiod dadasturda analizisa da 

mtkicebebis rogorc sintaqsuri, ise semantikuri meTodebis Rirebuleba da mniSvneloba. 

am oridan vercerTze ver vityviT, rom is ufro arsebiTia, an ufro kanonieri. rodesac 

vfiqrobT raime konkretuli kiTxvis pasuxze, an imaze, xasiaTdeba Tu ara mocemuli 

formaluri sistema ama Tu im konkretuli TvisebiT, irkveva, rom garkveul 

SemTxvevebSi maTgan TiToeuli SeiZleba iyos ufro pirdapiric da xelsayrelic, vidre 

meore. logikis metaTeoriis mravali mniSvnelovani Sedegi ukavSirdeba sintaqsisa da 

semantikis urTierTmimarTebebs. aRsaniSnavia, rom iseTi samecniero disciplina, 

rogoricaa modelebis Teoria, mkafiod aris dakavSirebuli semantikuri saSualebebis 

gamoyenebasTan logikasa da maTematikaSi. 

  programa, romelic Seiswavlis sistemebs mxolod sintaqsurad, yovelgvari 

cxadi Tu aracxadi mcdelobis gareSe ganixilos maTi Sinaarsuli Semadgenlebic, 

iwodeba formalisturi kvlevebis programad, romelic maTematikis dafuZnebis sferoSi 

cnobilia hilbertis programad, xolo generaciul gramatikaSi sintaqsis 

damoukidebeli Seswavlis Comskis programad. es ukanaskneli dRes ukve wina programis 

erTgvar srul gafarToebad fasdeba. Tanamedrove generaciuli sintaqsi formaluri 

enebisa da avtomatebis maTematikuri Teoriis erT-erTi ganStoebaa, rac zemoT 

gakeTebuli savaraudo Sefasebis pirvel sintaqsur iniciativad unda CaiTvalos, 

ramdenadac mas saqme aqvs mxolod teqstTa gadamwer da simboloTa dammuSavebel 

sistemebTan. semantika, ,,formaluri semantikis” Tanamedrove tradiciuli CarCoebiT 



 

ganStovda logikasa da modelebis TeoriaSi da, Sesabamisad amisa, man bevri ram aiRo im 

meTodebisagan, romlebic logikosebis mier logikisa da formaluri enebis Teoriis 

farglebSi ukve damuSavebuli iyo. ironias iwvevs is, rom termini ,,formaluri 

semantika” iqca standartul saxelad semantikisadmi im modelur-Teoriuli midgomisa, 

romelic, rogorc ukve aRiniSna, namdvilad ar warmoadgens formalisturs zemoT 

aRniSnuli mkacri azriT. 

 logikis gareT termini semantika xSirad gaigeba bevrad ufro farTo SinaarsiT, 

kerZod, rogorc nebismieri ram, rac garkveulad dakavSirebulia mniSvnelobasTan. garda 

amisa, lingvistikaSi aris am terminis gamoyenebis mravali sruliad gansxvavebuli are, 

romelTa gaTvaliswinebiT dResac mimdinareobs diskusiebi, Tu rogor unda 

ganisazRvros misi Teoriuli, sufTa mecnieruli CarCoebi. erTi TvalsazrisiT 

orazrovnebis problemebi calsaxad miekuTvneba bunebrivi enebisaTvis damaxasiaTebel 

semantikur problematikas. amasTan, ukve cxadia, rom erTmaneTisgan unda ganirCes e.w 

,,sintaqsuri” da ,,semantikuri” orazrovnebebi. momdevno TavSi Cven daveyrdnobiT am 

terminis logikisTvis damaxasiaTebel da bevrad ufro mkafiod Camoyalibebul 

gamoyenebas, romlis mixedviTac semantika Seiswavlis formalur sistemebsa da maT 

interpretaciebs Soris urTierTmimarTebebs. 

 

 

5.4 gamonaTqvamTa logikisa da predikatuli logikis Sesaxeb 

 
meeqvse da meSvide TavSi Cven SeviswavliT or logikur sistemas: gamonaTqvamTa 

logikas, romelsac zogjer propoziciul aRricxvas, zogjer ki gamonaTqvamTa 

aRricxvasac uwodeben da predikatul logikas, romelic pirveli rigis predikatTa 

aRricxvadac iwodeba. TiToeuli maTgani ganxiluli iqneba rogorc sakuTari sityvaris 

anu alfabetis mqone formaluri ena, sakuTari sintaqsuri da semantikuri wesebiT. 

Tumca, Cven vnaxavT, rom am enebis sintaqsuri da semantikuri wesebi  bevrad ufro 

martivia  nebismieri bunebrivi enis sintaqsur da semantikur wesebze. es simartive maTi 

upiratesobaa, rac, ra Tqma unda, ganpirobebulia imiT, rom maTi konstruirebisas 

gamiznuli iyo Tavidan agveSorebina orazrovneba da bunebrivi enebisaTvis 

damaxasiaTebeli sxva sirTuleebi. magaliTad, am logikuri enebis winadadebebi arian 

mxolod deklaraciuli da, Sesabamisad amisa, am enebSi ar ganixileba interrogaciuli, 

imperatiuli, performaciuli da sxva bunebrivi enebidan kargad cnobili tipis 

winadadebebi. garda amisa, am logikur enebSi rTuli winadadebebis Camosayalibeblad 

winadadebebis erTmaneTTan SemaerTebeli saSualebebi Zlier SezRudulia. Tqven am enebSi 

naxavT uxeS analogebs bunebrivi enidan TqvenTvis nacnob winadadebaTa iseT logikur 

makavSireblebTan rogorebicaa da, an, ar, Tu ... maSin, da maSin, da mxolod maSin, Tumca 

Tqven aq ver naxavT verc uxeS analogebs enaSi arsebuli iseTi kavSirebisa, 

rogorebicaa radgan, sanam, Tumca, magram da sxva kidev mravali enobrivi kavSiri. 

predikatTa logikaSi Tqven naxavT agreTve bunebrivi enis zogierTi iseTi 

ganmsazRvrelebis mewyvileebs rogorebicaa zogierTi, yvela, arcerTi, TiToeuli, 

yoveli, magram ver naxavT mewyvileebs iseTebisa rogorebicaa umetesoba, bevri, 

cotaodeni, ramodenime, naxevari da a. S.. logika, rogorc samecniero disciplina, 

Seiswavlis azrovnebas, rogorc fiziologiaSi arsebuls da ara rogorc fiziologiur 

process, romelic fsiqologiis Seswavlis sagania. amasTan, logika Seiswavlis 

azrovnebas im mizniT, rom gamoarCios misi marTebuli da WeSmariti formebi misive 

aramarTebuli da araWeSmariti formebisagan. magaliTad, Cven intuiciurad vxvdebiT, 

rom msjeloba (5-1) marTebulia, ramdenadac daskvna anu swori xazis qvemoT 



 

ganTavsebuli winadadeba aris gardauvali Sedegi xazis zemoT ganTavsebuli 

winapirobebisa. sxvagvarad rom vTqvaT, es imas niSnavs, rom Tu Cven SevTanxmdebiT (5-1) 

msjelobis winapirobebis WeSmaritebaSi, maSin, logikurad, Cven veranairad ver 

uarvyofT daskvnis samarTlianobas. 
            

  (5-1)    yvela adamiani mokvdavia (aris mokvdavi) 

            sokrate adamiania (aris adamiani)  

  amgvarad,  sokrate mokvdavia (aris mokvdavi) 

 

 amis sapirispirod, advilad davaskvniT, rom (5-2) msjeloba aramarTebulia:  

       

  (5-2) yvela kata ZuZumwovaraa (aris ZuZumwovara) 

       yvela ZaRli ZuZumwovaraa (aris ZuZumwovara)  

    amgvarad,  yvela kata ZaRlia (aris ZaRli) 

 

es imitom, rom (5-2) dasabuTebaSi (msjelobaSi) kidevac Tu davuSvebT 

winapirobebis WeSmaritebas, Cven mainc SevZlebT Sedegis anu daskvnis uaryofas. 

 nebismieri formaluri logikuri sistema Cafiqrebulia iseT sistemur 

aRricxvad, romelic efuZneba Cvens romelime zemoaRniSnulgvar intuiciur daskvnas. 

ganxiluli magaliTebis SemTxvevaSi es formaluri logikuri sistema predikatTa 

logikaa. sazogadod, amgvari gamoyenebebisas logikuri ena gvemsaxureba rogorc 

bunebrivi enis erTgvari gamartivebuli modeli. igi agebulia ise, rom warmodgenili 

msjelobebis samarTlianobis gamoTvla SesaZlebeli gaxdes martivi da dasabuTebuli 

midgomebiT. nebismieri enobrivi msjelobis marTebulobis sakiTxi martivad SeiZleba 

Semowmdes, Tu jer gavakeTebT mis Targmans logikur enaSi da Tan davasabuTebT am 

Targmanis samarTlianobas. ase magaliTad, (5-1) msjeloba predikatTa logikis enaSi 

SeiZleba iTargmnos rogorc (5-3). meSvide TavSi vnaxavT, rom es samarTliani Targmania.  

 

    (5-3)           (x)(H(x) → M(x)) 

                       H(s) 

            ∴       M(s) 
 

 cxadia, rom amgvari midgomis warmateba damokidebulia Targmanis sizusteze. _ 

mxedvelobaSi gvaqvs logikuri enebis iseTi ZiriTadi Tvisobrivi maxasiaTebeli, 

rogoricaa WeSmaritoba da mcdaroba. 

 erT-erTi gamarTleba msjelobebis zemoaRwerili gziT damuSavebisa is aris, rom 

bunebriv enaSi garegnulad gansxvavebuli msjelobebi xSirad dasabuTebaTa anu 

msjelobaTa erTi da igive formebs iZlevian. ase magaliTad, Cven vnaxavT, rom (5-1) 

dasabuTebidan SegviZlia vawarmooT aseve marTebuli, magram misgan gansxvavebuli 

dasabuTeba masSi sakuTari da sazogado saxelebis sistemuri CanacvlebiT: 

 

(5-4) yvela kurdReli mRrnelia (aris mRrneli) 

           peteri kurdRelia (aris kurdReli)  

  amgvarad,   peteri mRrnelia (aris mRrneli) 

 



 

 cxadia, rom samarTlianoba (5-1) da (5-4) dasabuTebebisa ar aris damokidebuli 

maTSi arsebuli iseTi sityvebis mniSvnelobebze rogorebicaa adamiani, sokrate, 

kurdReli, peteri, mokvdavi, mRrneli, aramed aris Sedegi im zogadi logikuri sqemisa, 

romlis mixedviTac es sityvebi arian ganlagebulni. Cven agreTve vnaxavT, rom sityva 

yvela Semadgeneli nawilia am sqemisa, rac dasturdeba imiT, rom Tu CavanacvlebT mas 

sityviT zogierTi miviRebT mcdar dasabuTebas: 

 

  (5-5)  zogierTi adamiani mokvdavia (aris mokvdavi) 

            sokrate adamiania (aris adamiani)  

  amgvarad,  sokrate mokvdavia (aris mokvdavi) 

 SevniSnoT, rom (5-5) dasabuTebis daskvna, miuxedavad imisa, rom igi 

WeSmaritebaa, logikurad ar gamomdinareobs winapirobebidan. amgvarad, Cven SegviZlia 

vTqvaT, rom (5-1) da (5-4) dasabuTebebi arian kerZo SemTxvevebi (5-6) logikuri sqemis 

mqone WeSmariti anu marTebuli dasabuTebisa. 

 

(5-6)      yvela Xi  Yia (aris Yi) 

                ai  Xia (aris Xi )  

     amgvarad,   ai  Yia  (aris Yi )  

 

 analogiurad, (5-2) aris kerZo magaliTi dasabuTebis Semdegi aramarTebuli  

sqemisa: 

(5-7)           yvela Xi  Yia (aris Yi) 

               yvela Zi  Yia (aris Yi)  

      amgvarad,  yvela Xi  Zia (aris Zi)  

 amgvarad, nebismieri logikuri ena isea agebuli, rom uzrunvelyofili iqnes 

rogorc Targmnis, ise dasabuTebis mcdarobisa Tu WeSmaritobis gamomTvleli martivi, 

efeqturi gzebi. predikatTa logika, rogorc ukve vnaxeT, amuSavebs zemoganxiluli 

saxis sqemebs, maSin rodesac gamonaTqvamTa logikaSi aseTi sqemebi ver muSavdeba, 

radganac igi agebulia mxolod dasabuTebaTa iseTi sqemebis dasamuSaveblad, romelTa 

samarTlianoba damokidebulia iseT kavSirebze, rogorebicaa da, an da Tu ... maSin da ar 

aris damokidebuli iseT sityvebze rogorebicaa yvela da zogierTi. 

 

 

   

 

 

 

 

 

 

 

 

 



 

maTematikuri da bunebrivi enebis logika 

da Tanamedrove saswavlo miznebi 

 
logikisa da enis gaerTianebuli qarTuli jgufi 

k. gabunia, l. lekiaSvili, T. TevzaZe, g. nadibaiZe, v. fxakaZe, k. fxakaZe, b. cxadaZe  

 

ukve meore welia qveyanaSi mimdinareobs saswavlo da samecniero sferoTa 

forsirebuli reformirebis procesi. aRniSnul sferoTa reformirebisa da maTi axal 

saxelmwifoebriv da sazogadoebriv realobebze morgebis aucileblobaze dRes aRar 

kamaToben. magram, aris rigi problematuri sakiTxebisa. ase magaliTad, reformis 

mixedviT saskolo swavlebis ZiriTadi aqcenti informaciis moculobaze 

orientirebuli swavlebis sanacvlod zogadi enobriv-azrovnebiTi unar-Cvevebis 

ganviTarebazea gadatanili, rac, cxadia, sworad arCeuli saswavlo prioritetia. 

Tumca, is, Tu ra meTodebiT unda visargebloT amgvarad orientirebuli swavlebis 

optimalurad warmarTvisaTvis, mniSvnelovani problematuri sakiTxia.  

reformirebis procesSi myofi postsabWouri saswavlo sistemis ZiriTadi nakli 

saswavlo sivrcidan iseTi umniSvnelovanesi disciplinebis gatana iyo, rogorebicaa 

logika da ritorika. Tavis droze swored am disciplinebs eyrdnobodnen zogadi 

azrovnebiTi unar-Cvevebis gansaviTareblad. amgvarad, saskolo sivrceSi logikisa da 

ritorikis, anu swori weriTmetyvelebiTi da zepirmetyvelebiTi azrovnebiTi unarebis 

ganviTarebaze uSualod orientirebuli swavlebaTa TandaTanobiTi dabruneba Zireul 

aucileblobad migvaCnia. amasTan, es unda moxdes ara am swavlebaTa Zveli, tradiciuli 

formebiT, aramed maTi Tanamedrove meTodebisa da Sinaarsebis gaTvaliswinebiT. 

am swavlebaTa Tanamedrove strategia dasavleTSi didi xania Camoyalibda 

maTematikuri da bunebrivi enebis logikis urTierTSejerebuli da erTmaneTiT 

gawonasworebuli swavlebis saxiT. amgvarad, ukve arsebuli dasavluri gamocdilebidan 

gamomdinare, vTvliT, rom reformis erT-erT ZiriTad xazad maTematikuri enis da 

qarTuli enis zogadi logikuri safuZvlebis da maTi Sinaarsuli urTierTmimarTebebis 

swavleba unda iqces. – winaaRmdeg SemTxvevaSi gamova, rom saswavlo mizani ki sworad 

SeirCa, magram saswavlo strategia Zireuladve aSorda miznobriv moTxovnebs.  

,,dasabuTebis gareSe ar arsebobs mecniereba. xolo Tavad dasabuTebas, mis 

kanonebsa da  wesebs  logika swavlobs” (ix. k. baqraZis ,,logika”) – es Tvalsazrisi 

sakmarisi sabuTia imisa, rom logikas saskolo da sauniversiteto sivrceSi misi aq 

moniSnuli rolisa da mniSvnelobis Sesabamisi fundamenturi adgili ekavos. – 

samwuxarod, dRemde saqarTveloSi es ase ar aris! 

am viTarebis erT-erTi mizezi isaa, rom yofil sabWoTa politikur sivrceSi, 

romlis erT nawils Cvenc warmovadgendiT, logika, misi Tanamedrove anTropologiuri 

xasiaTis kvleviTi interesebis gaTvaliswinebiT, cru mecnierebad miiCneoda. 

safiqrebelia, rom imdroindeli sabWouri sistemis ideologebs SesaniSnavad 

esmodaT amgvari logikis zogadi anTropologiuri funqciebi. Tumca, radgan maT 

interesebSi iyo ara adamianebis saazrovno instrumentebiT aRWurva da maTi 

Tavisuflad moazrovne pirovnebebad Camoyalibeba, aramed, piriqiT, am adamianebis 

instrumentebad qceva da am instrumentebiT ukve gansazRvruli miznebis ganxorcieleba, 

sruliad Segnebulad cdilobdnen logikis ignorirebasa da misi siRrmiseuli 

mniSvnelobebis dakninebas. sxvagvarad ver aixsneba is, rom mefis ruseTis sagimnazio 



 

swavlebaSi erT-erTi fundamenturi sagani logika, romelic inerciiT didxans 

mohyveboda sabWour saskolo sistemas, bolos1 mainc am sivrcis gareT aRmoCnda.  

 amgvarad, gasagebi unda iyos, rom dRevandel qarTul saganmanaTleblo sistemaSi 

Tanamedrove maTematikuri da bunebrivi enebis logikis araadekvaturi roli da 

monawileoba sabWouri sistemis ideologiuri koniunqturiT ganpirobebuli inerciuli 

movlenaa. amasTan, saskolo sistemaSi am disciplinebis dabrunebas da axali saswavlo 

orientirebis farglebSi maT erT-erT umniSvnelovanes meTodologiur berketebad 

gamoyenebas xels uSlis am sferoSi adgilobrivi kadrebis TiTqmis sruli ar arseboba. 

arada, reformirebuli sistema, romlis erT-erTi ZiriTadi prioriteti aRsazrdelSi 

swori anu logikurad gamarTuli azrovnebiTi Cvevebis Camoyalibebaa, ZiriTadad swored 

aseT samaswavleblo kadrebs unda eyrdnobodes. anu, iseT kadrebs, romelTac sakmarisi 

siRrmiT eqnebaT gaTavisebuli maTematikuri da bunebrivi enebis logikis sagnobrivi 

moTxovnebi da, amasTan, gaTavisebuli eqnebaT ara mxolod rogorc maTTvis erT-erTi 

sasafuZvlo samecniero disciplina, aramed agreTve rogorc zogadi pedagogikuri 

msoflmxedvelobiTi safuZveli enisa da azrovnebis siRrmiseul urTierTkavSirebze. – 

xedvas mozardze, rogorc Tandayolil maTematikur da bunebriv enobriv sistemebSi 

logikuri kanonebiT moazrovne individumze, am tipis swavlebaSi gadamwyveti 

mniSvneloba aqvs. 
im saswavlo sistemebma, romlebmac Tavis droze uari Tqves aRsazrdelis Warbi 

faqtobrivi monacemebiT datvirTvisagan da ZiriTad saswavlo orientirad zogadi 

azrovnebiTi SesaZleblobebis ganviTarebis sakiTxi daayenes, amgvari umniSvnelovanesi 

arCevani maTematikuri da bunebrivi enebis logikis im funqciebis siRrmiseuli analizis 

safuZvelze gaakeTes, riTac isini aramarto monawileoben, aramed, SeiZleba iTqvas, rom, 

yovel konkretul SemTxvevaSi, qmnian kidec am zemoxsenebul azrovnebiT 

SesaZleblobebs. _ mxedvelobaSi gvaqvs enis, enis logikisa da azrovnebis zogad 

urTierTmimarTebebze Tanamedrove xedvebi. 

anu, Tu Cven gvinda, rom aRsazrdelSi jer gavxsnaT da mere TandaTan ufro 

gavaRrmavoT swori anu logikurad gamarTuli azrovnebiTi unari, maSin, ra Tqma unda, 

uwinaresad, Cven Tavad unda gvqondes mecnierulad dafuZnebuli warmodgena imaze, Tu 

rani arian da ris safuZvelze mimdinareoben es swori azrovnebiTi procesebi. anu, Tu 

Cven gvinda, rom swavleba zogadi enobriv-azrovnebiTi unar-Cvevebis ganviTarebis mizniT 

swori da optimalurad SerCeuli meTodologiiT warimarTos, cxadia, am swavlebas 

safuZvlad qarTuli enis logikis zusti maTematikuri Seswavlis mizniT mimdinare 

logikur-lingvisturi kvlevebis ukve gamokveTili Sedegebi unda davudoT2. 

   ukanaskneli ormocdaaTi wlis ganmavlobaSi maTematikuri logikisa da bunebrivi 

enebis logikis swrafma ganviTarebam da am fonze enis da azrovnebis filosofiaSi 

Camoyalibebulma axalma xedvebma arsebiTad daxvewa, rogorc zogadi saswavlo 

strategia, ise enis da maTematikis Sejerebuli swavlebis taqtika. am yvelaferSi 

arsebiTi datvirTva aiRo TavisTavze maTematikis enobriv Teoriad gadaazrebam da, 

                                                 
1 logikis, rogorc erT-erTi saswavlo sagnis, saskolo sivrcis gareT gatana stalinis mmarTvelobis 

bolo periods emTxveva. amave periods emTxveva sabWour politikur sivrceSi logikos-filosofosTa 

winaaRmdeg mimarTuli represiuli zomebi. arada, es is droa, roca dasavleTSi, iq ukve ganviTarebuli 

maTematikuri logikis Teoriuli principebis gaTvaliswinebiT daiwyo Comski-montegiuseuli Tanamedrove 

logikur-lingvisturi mimarTulebisa da bunebrivi enebis logikis intensiuri ganviTarebis procesebi. 
2
 am tipis kvlevebis dasavluri ormocdaaTwliani gamocdilebis sapirispirod qarTulisTvis arsebobs 

amgvari kvlevebis mxolod rvawliani gamocdileba. _ cxadia, rom maTematikuri enisa da qarTuli enis 

zogadi logikuri safuZvlebisa da maTi Sinaarsuli urTierTmimarTebebis swavleba unda iTvaliswinebdes 

qarTuli enis maTematikuri dafuZnebisTvis mimdinare kvlevebis Sedegebs. 



 

Sesabamisad, am enobriv TeoriaSi semantikuri aspeqtebis bunebrivma simravlur-

Teoriulma dafuZnebam. 

montegius Tezisi, imis Taobazed, rom ar arsebobs aranairi arsebiTi gansxvaveba 

formalur da bunebriv enobriv sistemebs Soris da rom sintaqsuri da semantikuri 

sakiTxebis urTierTmimarTeba iseT bunebriv enaSi, rogoric inglisuria, daaxloebiT 

iseve SeiZleba iqnes ganxiluli, rogorc Cven amas ganvixilavT pirveli rigis 

maTematikur TeoriebSi, safuZvlad iqca Tanamedrove logikur-lingvisturi samecniero 

sferos Semdgomi da intensiuri formirebisa. amave Tezisma Cauyara safuZveli enisa da 

azrovnebis filosofiaSi axal xedvebs. am Tanamedrove TvalsazrisebiT maTematikuri 

enobrivi garemo ganixileba bunebrivad Suamaval enobriv garemod sxvadasxva bunebriv 

enobriv sistemebs Soris. amasTan, dRes ukve miiCneven, rom bunebriv enobriv sistemebSi 

semantikis problema unda ganixilebodes ara am sistemis sxva bunebriv enobriv 

sistemebTan mimarTebaSi, rogorc es adre ganixileboda, aramed am bunebrivi enobrivi 

sistemisa da ufro Rrma safexurze mdgari maTematikuri enobrivi sistemis 

urTierTmimarTebaSi, rac saerTo anTropologiur SinaarsulobaSi gansakuTrebul 

mniSvnelobas aniWebs zogad maTematikur da bunebriv enobriv sistemebs da maT 

urTierTmimarTebebs. 

am Tvalsazriss eyrdnoba Tanamedrove swavlebis erT-erTi ZiriTadi Teza imis 

Taobazed, rom Tu Cven vaxerxebT enobrivi teqstis logikur-lingvistur analizs da am 

gziT mis Sinaarsobrivad invariantul gadaweras maTematikur enobriv teqstad, anu Tu 

Cven vaxerxebT bunebriv enasa da maTematikur enas Soris mentalurad arsebuli 

Sinaarsuli kavSirebis gabmas, maSin Cven aseve vaxerxebT maTematikuri da bunebrivi 

enebiT mocemuli inteleqtualuri SesaZleblobebis urTierTSejerebasa da maT 

kombinirebul gamoyenebas. - winaaRmdeg SemTxvevaSi, miiCneva, rom enobriv erTeulSi 

maTematikur enas mowyvetili bunebrivi ena veRar itvirTeba maRali safexuris 

inteleqtualuri funqciebiT da, piriqiT, imave enobriv erTeulSi bunebriv enas 

mowyvetili maTematikuri ena ver ixsneba da, Sesabamisad, ver xsnis masSi (e.i. enobriv 

erTeulSi) mentalurad sasafuZvlo maTematikur unarebs, rac mTlianobaSi am enobriv 

erTeuls SezRuduli azrovnebiTi SesaZleblobebiT ayalibebs.      

enobriv sistemebze deskrifciuli logikur-lingvisturi xedvebis ganviTarebis 

safuZvelze saskolo sivrceSi enisa da maTematikis swavlebis meTodika TandaTanobiT 

da miT ufro meti moculobiT eyrdnoba maTematikuri da bunebrivi enebis logikis 

monacemebs. dRes dasavleTSi faqtiurad uari Tqves arasruli da logikurad Znelad 

argumentirebadi gramatikuli sistemebis mSrali swavlebisagan. ufro metic, aseTi 

mecnierulad dausabuTebeli da logikurad winaaRmdegobrivi swavlebani zogadi 

saswavlo miznebis gaTvaliswinebiT sazianodac ki miiCnies da aqcenti gadaitanes 

logikuri SemadgenlebiT gajerebuli teqstebidan pirdapiri, anu teqstualurad 

uSualod mocemuli da arapirdapiri, anu teqstidan logikurad gamoyvanadi Sinaarsebis 

amoReba-damuSavebaze. - aseT teqstebSi Sinaarsobrivad urTierTwinaaRmdegobrivi 

monacemebis SemCneva da am Sinaarsobriv winaaRmdegobaTa gamomwvevi mizezebis axsna 

Tanamedrove maTematikuri da bunebrivi enebis logikis swavlebis prioritetul 

interesTa Sorisaa. 

  rogorc ukve aRiniSna, logika aris mecniereba dasabuTebaTa Sesaxeb da es 

tradiciuli filosofiuri logikis ZiriTadi arsia. rac Seexeba Tavad Tanamedrove 

maTematikur logikas, igi maTematikis enobriv Teoriad gadaazrebis safuZvelze 

Camoyalibda da amave safuZvelzeve hpova ganviTareba filosofiuri logikis ZiriTadi 

arsisa da miznebis maTematikur enobriv samyaroSi SetaniT da iq maTi sruli 

SenarCunebiT. amasTan, Tanamedrove maTematikurma logikam tradiciuli filosofiuri 

logikis zogadi arsisa da miznebis Semdgomi gafarToebis safuZvelze mkafiod 



 

gamokveTa misi ZiriTadi amocana, rac maTematikisa da bunebrivi enobrivi sistemebis 

dafuZnebas anu maTi formaluri tipis Teoriebad warmoCenas iTvaliswinebs. 

fregeseuli maTematikuri ena1, am formaluri enis zogadi enobrivi principebi, am 

tipis enobrivi TeoriebisTvis SemuSavebuli simravluri semantikebi, mtkicebebis 

universaluri logikuri meTodebi aris Tanamedrove maTematikuri da bunebrivi enebis 

logikis ZiriTadi arsi. – anu, Tu dasabuTebis gareSe ar arsebobs mecniereba, Tavad 

dasabuTeba ar arsebobs msjelobis gareSe, romelic Tavis mxriv ar arsebobs garkveuli 

tipis enisa da am enasTan uSualod mibmuli garkveuli tipis logikis gareSe. amgvarad, 

imisaTvis, rom garkveul mecnierul sistemaSi mkacrad da koreqtulad dasabuTdes 

garkveuli debuleba, aucilebelia ukve manamde aseve mkacrad da koreqtulad gvqondes 

gansazRvruli am mecnieruli sistemis ena da logika. amgvarad, debulebas ,,dasabuTebis 

gareSe ar arsebobs mecniereba. xolo Tavad dasabuTebas,  mis kanonebsa da  wesebs  

logika swavlobs” Cven Semdegnairi refrazirebuli saxiT vayalibebT _ ,,dasabuTebis 

gareSe ar arsebobs mecniereba. xolo Tavad dasabuTeba ar arsebobs am dasabuTebis 

enisa da logikis gareSe”. - es ukve sxvagvar msoflxedvas ayalibebs rogorc 

dasabuTebaze, ise logikasa da enaze. anu, Tu pirveli debulebiT logika swavlobs 

ukve manamde arsebuli dasabuTebis wesebsa da kanonebs, refrazirebuli debulebiT 

nebismier dasabuTebas droSi win uswrebs am dasabuTebis ena da logika. amdenad, 

logika ki ar swavlobs mis gareSe ukve Semdgar dasabuTebas, aramed, piriqiT, igi qmnis 

mas. amasTan, yoveli konkretuli dasabuTeba iqmneba im enis logikis safuZvelze, 

romlis farglebSic mimdinareobs aRniSnuli dasabuTebis enobrivi formireba. 

aqedan gamomdinare, imisaTvis, rom mozardSi ganviTardes dasabuTebaTa sworad 

warmoebis unari, aucilebelia mozardi siRrmiseulad flobdes im enis logikis wesebs, 

romlis farglebSic cdilobs igi dasabuTebis Camoyalibebas. anu, Tu enaSi 

ganviTarebul msjelobas musikalur kompozicias SevadarebT, maSin ena instrumenti, 

enis logika ki notTa is sistema gamodis, romliTac musikosi sargeblobs 

kompoziciebis Seqmnisas. – kiTxva: ramdenad gamarTlebulia is, rom bavSvebs, erTi 

mxriv, musikalur kompoziciaTa gemovnebiani wera movTxovoT, meore mxriv ki, amisTvis 

aucilebeli sakompozicio notTa sistema ar vaswavloT?!2 

dRes ukve aRar kamaToben imaze, rom mSobliur enas da mSobliur enasTan 

damokidebulebas gansakuTrebuli roli da adgili ukavia mozardis moazrovne 

pirovnebad formirebaSi. ufro metic, SeiZleba iTqvas, rom is, vinc ver amyarebs 

siRrmiseul logikur-Sinaarsobriv kontaqts sakuTar TavTan misive mSobliuri enis 

farglebSi, moklebulia janmrTeli adamianis im gansakuTrebulad saWiro Cvevebs, rasac 

masSi formirebuli azris enobrivad gamoxatvisa, da piriqiT, enobrivad gamoxatuli 

formidan azris gamotanis unarebi iTvaliswinebs. pedagogiuri praqtika gvarwmunebs, 

rom xSir SemTxvevebSi bavSvebs uWirT enobrivad mocemuli maTematikuri Tu sxvadasxva 

tipis inteleqtualuri amocanebis amoxsna mxolod imitom, rom isini ver axerxeben 

                                                 
1
 Tanamedrove TvalsazrisebiT Comskis mier nawinaswarmetyvelebi universaluri enobrivi garemo, romelic  

Tandayolili genetikurobiT TiToeul individs dabadebiT gadaecema aris maTematikuri tipis enobrivi 

sistema da swored am universalurad arsebuli enobrivi sistemis bazaze iSleba sxvadasxva individebSi 

sxvadasxva bunebrivi enobrivi sistemebi. - anu, sxva sityvebiT rom vTqvaT, am Tanamedrove 

msoflmxedvelobiTi TvalsazrisebiT, maTematikuri ena bunebrivad arsebulia sayovelTao moculobiT, 

maSin rodesac qarTuli ena bunebrivad arsebobs mxolod qarTul enobriv garemoSi, inglisuri – 

mxolod inglisur enobriv garemoSi, germanuli - mxolod germanulSi da a.S..  
2
 anu, ramdenad logikuria is, rom logikurad gamarTul enobriv azrovnebas viTxovoT da, amavdroulad, 

ar vaswavliT azrovnebis logikurad gammarTav logikur wesTa sistemas. _ amgvarad, maTematikuri enisa 

da bunebrivi enebis Sida logikuri wesebis urTierTSejerebuli swavlebis aucilebloba CvenTvis cxadia. 

– aq problematurad mxolod aseTi swavlebis organizebisaTvis aucilebeli samaswavleblo kadrebis 

ararsebobas miviCnevT.      



 

qarTuli eniT mocemuli amocanis teqstidan cnebiTi anu azrovnebiTi Sinaarsis 

gamotanas. amis mizezi ZiriTadad is aris, rom aseTi bavSvebi ecnobian ra amocanis 

teqstobrivad mocemul pirobas, ukeTeben mas `ikonur” anu `xatobriv” warmodgeniT 

realizacias, riTac maTi Sinagani moTxovnileba teqstis Sinaarsis gagebisa `iketeba” 

da miuxedavad imisa, rom teqstis aseTi `suraTobrivi” aRqmiT gamcnobierebeli bavSvi, 

rogorc wesi, axerxebs amocanis pirobis teqstis gameorebas, igi (e.i. piroba) 

siRrmiseul cnebiT safexurze misTvis (e.i. bavSvisTvis) mainc gaugebari rCeba. – aseT 

SemTxvevebSi Cven vambobT, rom mSobliur enaSi aseT `xatobriv azrovnebas” mijaWvuli 

mozardi, Tu ar movwyviteT mis aseT erTsaxa gonebiT funqcionirebas, maSin unda 

SeveguoT imas, rom Semdgom da TandaTanobiT igi ufro meti moculobiT daSordeba 

siRrmiseuli cnebiTi azrovnebis Cvevebs da zrdasrul pirovnebad ukve amgvari unaris 

gareSe Camoyalibdeba. – aqedan gamomdinare bunebrivad ismis kiTxva: ra meTodebiT unda 

vimuSaoT bavSvebTan, rom maT SeZlon enasTan da gansakuTrebiT ki mSobliur enasTan 

logikuri, cnebiT-azrovnebiTi urTierTobis damyareba? – anu, rogori meTodologiuri 

berketebiT unda visargebloT, rom bavSvi enobrivi masalis ikonur aRqmas gavaSoroT 

da CavrToT igi enobrivi masalis cnebiTi aRqmis procesSi?    

iTvleba, rom Tu mozardi axerxebs bunebrivi eniT mocemuli teqstobrivi 

pirobis Sinaarsobrivad invariantul realizacias anu Sinaarsobrivad ekvivalentur 

gadaweras maTematikur enaSi, maSin igi aRar aris xatobrivi azrovnebis marwuxebSi da, 

Sesabamisad, masSi ukve ganviTarebulia cnebiTi azrovnebis elementebi. bunebrivi 

enobrivi Sinaarsebis ekvivalentur maTematikur enobriv Sinaarsebad gardaqmnas da 

piriqiT, maTematikuri enobrivi Sinaarsebidan ekvivalenturi bunebriv enobrivi 

Sinaarsebis aRdgenas, umniSvnelovanes unar-Cvevebad miiCneven. ramdenadac, mxolod am 

enebis amgvari urTierTSejerebuli gamoyenebis SemTxvevaSi gveZleva amave enebiT 

gansazRvruli inteleqtualuri potenciebis urTierTSejerebuli gamoyenebis saSualeba.  

radgan maTematikuri da bunebrivi enebis logikis ZiriTadi mizani swored 

maTematikuri enisa bunebrivi enebis logikuri da Sinaarsuli urTierTmimarTebebis 

kvlevaa, gasagebia, rom sauniversiteto sivrceSi maTematikuri da bunebrivi enebis 

logikis swavlebis TandaTanobiT danergvas am mniSvnelovani problemebis erTaderT 

gadamWrel gzad miviCnevT. bunebrivia, rom maTematikuri da bunebrivi enebis zogadi 

logikuri safuZvlebis specialuri kursebi unda Semzaddes sxvadasxva sauniversiteto 

fakultetebis sxvadasxva miznobrivi specifikebis gaTvaliswinebiT. amasTan, gamomdinare 

zogadi azrovnebiTi unarebis ganviTarebasa da formirebaSi kursis miznebis sasafuZvlo 

monawileobidan, cxadia, rom aseT saswavlo kursebs miuxedavad fakultetebis 

specifikebisa sasafuZvlo datvirTvebi unda ganesazRvroT. 

rac Seexeba saskolo sistemas, gasagebia, rom qarTuli enis, maTematikuri enisa 

da am enebis logikis Sejerebuli swavlebis erT-erT upirveles miznad mozardSi 

zogadi enobriv-azrovnebiTi unar-Cvevebis gamomuSaveba unda iqces. amgvarad, Cveni 

xedvebiT, am integrirebuli swavlebis meTodologia zogad logikur meTodebTan erTad 

aucileblad unda iTvaliswinebdes maTematikuri enisa da maTematikur da bunebriv 

enobriv sistemebs Soris Sinaarsobrivi urTierTmimarTebebis swavlebas. _ vimeorebT: 

mxolod amgvari swavlebis pirobebSi SeZlebs mozardi maTematikuri enisa da 

maTematikuri enobrivi meTodologiiT gansazRvruli inteleqtualuri potenciis srul 

da Tavisufal gamoyenebas nebismieri tipis inteleqtualuri saWiroebis SemTxvevaSi. - 

Tu Cven ver uzrunvelvyofT mozardSi maTematikur enobriv sistemasa da bunebriv 

qarTul enobriv sistemas Soris bunebrivadve arsebuli Sinaarsobrivi 

urTierTkavSirebis gabma-gaZlierebas, maSin, miuxedavad imisa, rom mozardma SeiZleba 

gaiaros maTematikisa da qarTuli enis sruli saskolo kursebi, igi mainc ver 

moaxerxebs am ori erTmaneTze anTropologiurad gadajaWvuli inteleqtualuri 



 

SesaZleblobebis urTierTdakavSirebul gamoyenebas, rac arsebiTad ukargavs 

Rirebulebas, rogorc maTematikis1, ise enis saskolo swavlebas. 

amgvarad, Tu Cven gvinda, rom axal erovnul saswavlo sistemaze gadasvlas, 

rogorc Sedegi, axldes enaSi ufro Rrmad da ufro gamarTulad moazrovne 

sazogadoebis formireba, Sesabamisad, Tu Cven gvinda, qveynisTvis umniSvnelovanesi 

saxelmwifoebrivi institutebi TandaTan ufro meti moculobiT dakompleqtdnen 

zogadi azrovnebiTi kompetenciiT aRWurvili profesionalebiT, anu, Tu Cven gvinda, 

rom saswavlo sistema realurad iyos orientirebuli aRsazrdelSi zogadi 

azrovnebiTi unar-Cvevebis ganviTarebaze, maSin, rogorc ukve aRvniSneT, aucilebeli 

iqneba maTematikuri da bunebrivi enebis logika, rogorc erT-erTi sasafuZvlo 

sauniversiteto disciplina, savaldebulo sagnad iqces momavali pedagogebisTvis da 

ara mxolod maTTvis. 

is aucilebeli kompetencia, romelsac samaswavleblo kadrebi unda 

akmayofilebdnen,  specifikur-sagnobriv kompetenciasTan erTad, aranaklebi datvirTviT 

unda iTvaliswinebdes swavlebis enis gaswvriv logikurad gamarTul zogad azrovnebiT 

kompetencias. – yvela sxva SemTxvevaSi, is rom nebismieri saskolo gakveTili 

aRsazrdels swor, logikurad gamarTul azrovnebiT unarebs unda uRrmavebdes, ver 

ganxorcieldeba. - maswavleblis logikurad gaumarTavi, araswori azrovneba 

gansakuTrebuli ZaliT gadadis masze  mindobil bejiT da damjere moswavleze. 

amgvarad, cnobili avtorebis, barbara hol partis, alis ter miulenisa da 

robert uolis saxelmZRvanelos2 mixedviT momzadebuli sauniversiteto kursi3, 

gamomdinare iqidan, rom igi maTematikuri enisa da bunebrivi enebis logikur da 

Sinaarsul urTierTmimarTebebTan erTad exeba maTematikuri mtkicebebisa da bunebrivi 

gamoyvanebis Teoriis sasafuZvlo sakiTxebs da gamomdinare iqidanac, rom kursis erT-

erTi mizani saswavlo enis gaswvriv logikurad gamarTuli azrovnebiTi kompetenciis 

formirebaa, cxadia aqtualuria rogorc Sesabamisi fakultaturi, ise farTo 

sauniversiteto da Tanamedrove saswavlo miznobrivi moTxovnebis gaTvaliswinebiT. 
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Abstract 
 

The fundamental interrelation between the general course of logic of mathematical and natural 
languages and the educational purposes that are essentially orientated to the development of general mental 
skills have been considered in the paper. The importance of the university course prepared for the Georgian 
students on the basis of the classical handbook by Barbara H. Partee, Alice ter Meulen and Robert Wall 
“Mathematical Methods in Linguistics” has been shown for the aim of praparing the staff for the 
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1
 maTematika ar aris ariTmetikul Tu sxva maTematikur operaciaTa swrafi da zedmiwevniTi 

kalkulirebis unari. maTematika arc erTxel gavlili trafaretis mixedviT amoxsnadi amocanebis 

amoxsnis unaria. - eseni maTematikis Semadgenlebia, magram isini maTematikas ar warmoadgenen. maTematika 

upirveles yovlisa yoveldRiuri moxmarebis sagania. maTematika sakuTar TavTan ara instiqturi, aramed 

Tavad am instiqtebis ganmsjeli da, Sesabamisad, maTgan (e.i. instiqtebisgan) Tavisufali urTierTobis 

SesaZleblobaa. - maTematika sxvadasxva bunebrivi enebis sasafuZvlo da saSuamavlo bunebrivi enaa da 

isic mSobliuri enasaviT, ama Tu im ZaliTa da moculobiT, yvelas eZleva, vinc Tavadve indomebs masTan 

yofnas. 
2
 saxelmZRvanelos saTauria `maTematikuri meTodebi lingvistikaSi”. 

3
 sauniversiteto kursis saTauria `maTematikuri da bunebrivi enebis zogadi logikuri safuZvlebi”. 




