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 wignSi "maTematika ekonomistebisaTvis, I nawili" ganxilulia sim-

ravleTa Teoriis, kombinatorikis, kompleqsuri ricxvebis, namdvil 

ricxvTa mimdevrobebis da mwkrivebis, erTi cvladis funqciasTan da 
mis uwyvetobasTan dakavSirebuli maTematikuri analizis ZiriTadi cne-

bebi da debulebebi. maTematikuri meTodebis aRwerasTan erTad didi 

yuradReba eTmoba maT gamoyenebas ekonomikuri amocanebis gamosakvlevad. 

 wigni gankuTvnilia umaRlesi saswavleblebis ekonomikuri specia-
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wavlad da ekonomikaSi maTematikuri meTodebis gamoyenebis gasacnobad.    
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yvela ufleba wignze ekuTvnis avtorebs. am wignis arc erTi nawili 

aranairi formiT an saSualebiT, maT Soris beWdviTi, eleqtronuli an 

sxva, ar SeiZleba gamoyenebuli an gavrcelebuli iyos avtorebis weri-
lobiTi nebarTvis gareSe. 
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Sesavali 

  
 Tanamedrove mecnierebis mravali dargis intensiuri 

ganviTareba arsebiTad aris dakavSirebuli gamokvlevebSi 

maTematikuri meTodebis gamoyenebasTan. rTuli procesebis 

da obieqtebis maTematikuri cnebebis saSualebiT aRwera sa-

Sualebas aZlevs Sesabamisi dargis mkvlevarebs mkafiod Ca-

moayalibon ZiriTadi amocanebi, raodenobrivad aRweron ur-

TierTkavSiri sxvadasxva maxasiaTeblebs Soris, zogad maTe-

matikur debulebebze dayrdnobiT miiRon axali daskvnebi 

gamosakvlevi obieqtis Sesaxeb, moaxdinon procesebis mimdi-

nareobis raodenobrivi aRwera da misi prognozi.  maTema-

tikuri aparatis gamoyenebiT realuri obieqtebis Seswavla 

efuZneba mis formalizebul aRweras - maTematikur mo-

dels, romelSic aRweris sizustidan gamomdinare unda ai-

saxos obieqtis maxasiaTebeli yvela ZiriTadi Tviseba da 

amave dros modeli ar unda gadaitvirTos meorexarisxova-

ni faqtorebis gaTvaliswinebiT. aqedan gamomdinare, praqti-

kuli amocanebis maTematikuri meTodebiT Seswavla mkvleva-

risagan moiTxovs, rogorc Sesabamisi dargis meTodebis da 

midgomebis Rrma codnas, aseve safuZvlian maTematikur ga-

naTlebas, raTa warmatebiT iqnes gamoyenebuli maTematikis 

universaluri aparati da misi zogadi logikurad mkacrad 

dasabuTebuli debulebebi realuri obieqtebis Sesaxeb das-

kvnebis misaRebad. 

 gansakuTrebiT saintereso da mniSvnelovania maTema-

tikuri meTodebis gamoyeneba ekonomikuri amocanebis Seswav-

lisas, rac warmoadgens maTematikuri da ekonomikuri mec-

nierebebis erToblivi kvlevis aqtualur mimarTulebas. uZ-

velesi droidan adamiani ekonomikuri saqmianobis warmar-

Tvisas iyenebda maTematikis iseT fundamentur cnebas, ro-

goricaa ricxvi. adamianis ekonomikuri saqmianobis gafar-
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Toebam, mzardma moTxovnilebebma da konkurenciam ganapiro-

ba maTematikis rolis gazrda da im meTodebis garTuleba, 

romlebic aucilebeli iyo ekonomikuri amocanebis gadasaw-

yvetad. Tanamedrove didi ekonomikuri proeqtebis ganxor-

cieleba SeuZlebelia Sesabamisi sakmarisad rTuli maTema-

tikuri gaangariSebis gareSe. unda aRiniSnos, rom ekonomi-

kuri amocanebis Seswavlis Sedegad warmoiqmna da intensiu-

rad viTardeba maTematikis axali mimarTulebebi. maTemati-

kis farTo gamoyeneba ekonomikaSi moiTxovs ekonomistebisa-

gan maTematikis ZiriTadi cnebebis da meTodebis codnas, 

romlebic aucilebelia Tanamedrove rTuli ekonomikuri 

amocanebis maTematikuri meTodebiT gamokvlevisaTvis.  

 zemoaRniSnulidan gamomdinare, Tanamedrove moTxov-

nebis Sesabamisad srulfasovani umaRlesi ganaTlebis misa-

Rebad ekonomikuri specialobis studentebisagan moiTxoveba 

ZiriTadi maTematikuri cnebebis aTviseba da maTi gamoyene-

bis unar-Cvevebis ganviTareba. am mizans emsaxureba winamde-

bare saxelmZRvanelo, romelic gankuTvnilia umaRlesi sas-

wavleblebis ekonomikuri specialobebis studentebisaTvis 

da ekonomistebisaTvis, romelTac surT aimaRlon maTemati-

kuri ganaTlebis done.  

 saxelmZRvanelo Sedgeba sami nawilisagan da masSi 

gadmocemulia erTi da mravali cvladis funqciebTan dakav-

Sirebuli ZiriTadi cnebebi, debulebebi da wrfivi algeb-

ris safuZvlebi, romlebic farTod gamoiyeneba ekonomikuri 

amocanebis Seswavlisas. saxelmZRvanelos dawerisas Cven Zi-

riTad mizans warmoadgenda maTematikuri analizis da 

wrfivi algebris safuZvlebis miwodeba ekonomikuri amoca-

nebis ganxilvis saSualebiT, rac Cveni azriT mniSvnelovnad 

gauadvilebs ekonomistebs maTematikuri cnebebis aTvisebas 

da amave dros daainteresebs maT maTematikis gamoyenebis 

SesaZleblobiT ekonomikuri amocanebis gamokvlevebSi. imi-

saTvis, rom saxelmZRvanelo ar gadagvetvirTa rTuli da 
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sawyis etapze ekonomistebisaTvis naklebad mniSvnelovani 

maTematikuri msjelobebiT, saxelmZRvaneloSi gamotovebu-

lia zogierTi Teoremis rTuli, mkacri damtkiceba da Zi-

riTadi yuradReba gadatanilia maTematikuri debulebebis 

gamoyenebaze. 

 es wigni warmoadgens ekonomistebisaTvis maTematikis 

saxelmZRvanelos pirvel nawils da Seicavs simravleTa Te-

oriis, ricxviTi mimdevrobebis, erTi cvladis funqciis da 

mis uwyvetobasTan dakavSirebul cnebebs da debulebebs. 

imisaTvis, rom wigni xelmisawvdomi gamxdariyo sxvadasxva 

donis maTematikuri momzadebis mqone mkiTxvelisaTvis, ami-

tom wignis dawerisas vgulisxmobdiT, rom mkiTxvels gaaC-

nia minimaluri maTematikuri ganaTleba saSualo skolis 

programis moculobiT. Sesabamisad, maTematikuri analizis 

safuZvlebis Seswavla wignSi iwyeba mosamzadebeli pirveli 

TaviT, sadac ganxilulia simravleTa Teoriis da kombina-

torikis ZiriTadi cnebebi. meore da mesame Tavebi eTmoba 

ricxviTi mimdevrobebis Seswavlas. aRniSnuli masalis ukeT 

asaTviseblad ganxilulia finansuri maTematikis zogierTi 

martivi magaliTi, xolo Semdeg moyvanilia mimdevrobis da 

misi zRvris ganmartebebi. ganxilulia mimdevrobis sxvadas-

xva saxeebi, mimdevrobis zRvris Tvisebebi da misi gamoT-

vlis meTodebi. moyvanilia ricxviTi mwkrivis da misi kre-

badobis cnebebi, ricxviTi mwkrivis krebadobis Sesaxeb Zi-

riTadi maTematikuri debulebebi da maTi gamoyeneba. agreT-

ve ganxilulia kompleqsuri ricxvis cneba da misi Tvisebe-

bi. kompleqsuri ricxvebi  gamoiyeneba saxelmZRvanelos me-

ore nawilSi diferencialuri gantolebebis ganxilvisas da 

amitom Sesabamisi masalis gacnoba pirveli nawilis 

Seswavlisas aucilebeli ar aris. wignis meoTxe Tavi 

mTlianad eTmoba funqciis cnebis Seswavlas. moyvanilia, 

rogorc namdvili cvladis funqciis, aseve abstraqtuli 

funqciis ganmarteba. ganxilulia wrfivi funqciis Tvisebe-



 
7

bi, maTi geometriuli interpretacia da wrfivi funqciebis 

gamoyenebiT Catarebulia zogierTi ekonomikuri amocanis 

analizi Sesabamis maTematikur modelze dayrdnobiT. Semo-

tanilia wertilSi funqciis zRvris cneba, aRwerilia misi 

Tvisebebi da gamoTvlis meTodebi. moyvanilia funqciis uw-

yvetobis ganmarteba, wyvetis wertilebis klasifikacia, 

funqciis asimptotebis ganmarteba da maTi povnis algoriT-

mi. aRwerilia funqciis grafikis sqematurad agebis meTo-

debi.  

 wignSi moyvanili maTematikuri cnebebis da meTodebis 

ukeT asaTviseblad yvela mniSvnelovan sakiTxze dawvrile-

biT garCeulia Sesabamisi amocanebi da TiToeuli paragra-

fis bolos moyvanilia savarjiSoebi, romelTa Sesruleba 

mkiTxvels saSualebas miscems Seamowmos garCeuli masalis 

aTvisebis done da daexmareba ufro Rrmad gaiazros Sesaba-

misi maTematikuri cnebebi da debulebebi. 

 Cven imedi gvaqvs, rom winamdebare saxelmZRvanelo 

daexmareba mkiTxvels daeuflos ekonomikur gamokvlevebSi 

farTod gavrcelebuli maTematikuri aparatis safuZvlebs 

da ubiZgebs mas ufro rTuli maTematikuri meTodebis Ses-

wavlisaken, romelTa codna da gamoyeneba xSirad aucilebe-

li da mniSvnelovania Tanamedrove konkurentul ekonomi-

kur garemoSi warmatebis misaRwevad.   
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I Tavi 

 

simravleTa Teoriis da  

kombinatorikis elementebi 
 

$ 1. simravle. moqmedebebi simravleebze 

  

simravle warmoadgens gansxvavebul obieqtTa erTob-

liobas, romelic Sedgenilia garkveuli wesis mixedviT. ne-

bismieri obieqtisaTvis SesaZlebelia imis dadgena aris Tu 

ara is am simravlis elementi.  

simravlis Semadgenel obieqtebs simravlis elemente-
bi ewodeba. Tu simravles elementebi ar gaaCnia, maSin mas 

carieli simravle ewodeba da aRiniSneba  simboloTi. ma-

galiTad, SegviZlia ganvixiloT universitetis studentTa 

simravle, romlis elementebs warmoadgenen universitetis 

studentebi, an biblioTekis mier ukanaskneli erTi Tvis 

ganmavlobaSi SeZenili wignebis simravle, romlis elemen-

tebi iqneba wignebi da sxva.  

vinaidan simravlis elementebi gansxvavebulia, amitom 

simravlis daxasiaTebisas mis Semadgenel elementebs ar vi-

meorebT, e.i. Tu simravle Sedgeba ricxvebisagan 1, 2, da 3, 

Cven Sesabamisi simravlis Casawerad gamoviyenebT Semdeg aR-

niSvnas  3,2,1  da ara  2,3,2,1  an  3,3,3,3,3,2,1  da a.S. ana-

logiurad, Tu vixilavT auditoriaSi studentebis saxele-

bis simravles, maSin Sedegad SeiZleba miviRoT Semdegi sim-

ravle {eTeri, nikolozi, pavle, daviTi, maia, Tamari, ekate-
rine, lia, akaki}, romelic Sedgeba 9 elementisagan, magram 

realurad auditoriaSi SeiZleba iyos ufro meti studen-

ti, magaliTad, 12 studenti. rac imas niSnavs, rom zogi-

erT studentebs aqvT erTi da igive saxeli, magram stu-

dentebis saxelebis simravlis ganxilvisas Cven maT orjer 
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an ufro metjer ar vimeorebT. agreTve SevniSnoT, rom vi-

naidan simravle aris obieqtTa erToblioba, amitom simrav-

lis CanawerSi elementTa rigs mniSvneloba ar aqvs. magali-

Tad, }3,1,2{},2,3,1{},3,2,1{  warmoadgenen erTi da imave sim-

ravles. 

simravleebis aRsaniSnavad, rogorc wesi, iyeneben 

did laTinur asoebs ,....,,, CBA  xolo misi elementebisaT-

vis ki patara laTinur asoebs ,...,, cba . im faqts, rom a  
elementi ekuTvnis A  simravles ase aRniSnaven ,Aa  xo-

lo Tu a  elementi ar aris A  simravlis elementi, maSin 

weren .Aa  simravlis dasaxasiaTeblad unda SegveZlos 

nebismieri obieqtisaTvis imis dadgena ekuTvnis is simrav-

les Tu ara. aqedan gamomdinare, simravle SeiZleba ganvsaz-

RvroT misi yvela elementis CamoTvliT, rac SesaZlebelia, 

mxolod elementebis sasruli raodenobis SemTxvevaSi, an 

unda mivuTiToT raime Tviseba, romlis mixedviT SevZlebT 

imis calsaxad dadgenas ekuTvnis Tu ara obieqti simrav-

les. Tu am Tvisebas avRniSnavT P  asoTi, xolo im faqts, 

rom a  obieqts aqvs aRniSnuli Tviseba )(aP  simboloTi, 

maSin im obieqtebis A  simravle, romelTac aqvT P  Tvise-

ba ase Caiwereba )}(|{ aaA P . magaliTad, 0342  xx  

gantolebis amonaxsnTa simravle SeiZleba ase gamovsaxoT 

}3,1{}034|{ 2  xxxA . 

ganvixiloT nebismieri ori A  da B  simravle. A  

da B  simravleebs ewodebaT toli, Tu isini erTi da igive 

elementebisagan Sedgeba da amas ase Caweren BA  .  

Tu A  simravlis yoveli elementi ekuTvnis B  sim-

ravles, maSin vityviT, rom A  simravle aris B  simravlis 

qvesimravle, rac ase Caiwereba .BA  Tu BA  da ,BA   

maSin amboben, rom A  simravle aris B  simravlis mkacri 
qvesimravle da weren .BA  e.i., Tu A  aris B -s mkacri 

qvesimravle, maSin A  simravlis yvela elementi ekuTvnis 
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B  simravles, magram B  simravleSi arsebobs iseTi elemen-

ti, romelic ar ekuTvnis A  simravles. magaliTad, Tu 

},,{ cbaA   da  ,,,, dcbaB   maSin ,BA  vinaidan B  sim-

ravles ekuTvnis elementi ,d  romelic ar ekuTvnis A  

simravles. carieli simravle aris nebismieri simravlis  

qvesimravle, e.i. A  nebismieri A  simravlisaTvis. im 

faqts, rom A  simravle ar aris B  simravlis qvesimravle 

ase Caweren BA .  

SevniSnoT, rom Tu BA  da ,BA   maSin .BA   

marTlac, BA  niSnavs, rom A  simravleSi ar arsebobs 

iseTi elementi, romelic ar ekuTvnis B -s da amave dros 

BA   ZaliT B  simravleSi ar arsebobs iseTi elementi, 

romelic ar ekuTvnis A  simravles. aqedan gamomdinare, A  

da B  simravleebi Sedgeba erTi da igive elementebisagan 

anu A  da B  simravleebi tolia. magaliTad, 0)1( 2 x  

gantolebis fesvTa simravle tolia 1
2

1


x
 gantolebis 

fesvTa simravlis. 

amocana 1.1. vTqvaT },3,,{},,,5,3,1{ abBbaA   

},8,,7,1{ baC  . gansazRvreT romeli simravle romeli 

simravlis qvesimravlea. 

amoxsna. ganvixiloT A , B  da C  simravleebi. maTi elemen-

tebis SedarebiT vRebulobT, rom B  simravlis yvela ele-

menti amave dros aris A  simravlis elementic, e.i., 

AB  . C  simravle ar aris A  simravlis qvesimravle, 

radgan C -Si aris elementebi 7, 8, romlebic ar ekuTvnian 

A -s. amave dros arc A  simravle ar aris C  simravlis 

qvesimravle, radgan A -s elementebi 3 da 5 ar ekuTvnian 

C . analogiurad SeiZleba davaskvnaT, rom arc B  simrav-

lea C  simravlis qvesimravle da arc C  simravlea B  

simravlis qvesimravle. 


