
Tornike qadeiSvili

martivi winadadebis eileris maxasiaTebeli

qarTuli gramatikis saskolo saxelmZRvaneloSi erTi aseTi wesia 
moyvanili

martiv winadadebaSi wevrTa raodenoba erTiT metia sintaqsur bmaTa 
raodebobaze.

Zalian maTematikurad JRers, ara?

magram jer vcadoT garkveva aq gamoyenebul cnebebSi – “winadadebis 
wevri” da “sintaqsuri bma”. saxelmZRvaneloebSiI  aseTi ganmartebebi 
vnaxe:

 “winadadebaSi Semaval srulmniSvnelovan sityvas winadadebis wevri 
hqvia”

“winadadebis ori wevri sintagmas adgens, Tu isini azrobriv kavSirSi 
arian”.

maTematikosis TvalsazrisiT mTlad mkacri ganmartebebi ar aris: ras 
niSnavs cnebebi “srulmniSvnelovani” an “azrobrivi kavSiri”? maSin maT 
calke ganmarteba sWirdeba, da a.S. magram gramatika ar aris 
maTematikasaviT zusti mecniereba. davkmayofildeT intuiciuri gagebiT.

winadadebis yoveli sityva ar iTvleba winadadebis wevrad. aseTebad ar 
Tvlian kavSirebs, nawilakebs sxva amgvar meorexarisxovan sityvebs: “da”, 
“an”, “ki”, “magram” da a.S.

sintaqsuri bmis, anu sxvagvarad sintagmis cnebaSi ki  modiT 
magaliTebiT gaverkveT.

bavSvi midis skolaSi

am winadadebaSi 3 wevria. sitagmebs adgenen: bavSvi–midis; midis-skolaSi. 

mesame wyvili bavSvi–skolaSi ar aris sintagma. amrigad am winadadebaSi 3 

wevria da 2 sintagma, e.i. wesi Sesrulebulia. vfiqrob intuiciurad 

gasagebia ra aris sintagma, magram mainc mindoda met-naklebad 

damakmayofilebeli ganmarteba menaxa.

magaliTad aseTi dinamiuri ganmarteba:



winadadebis ori wevri sintagmas adgens, Tu erTis formis cvlileba 

(dro, brunva, ricxvi, …) meoris cvlilebas iwvevs

mag. bavSvi-midis da bavSvebi-midian; midis-skolaSi da modis- skolidan.

magram, samwuxarod, aRmoCnda, rom arsebobs sintaqsuri bmis iseTi saxe 
(mirTva), roca erTi wevris cvlileba ar iwves meoris cvlilebas, mag. 
cxra-Zma, cxra-Zmas, cxra-ZmiT. ase, rom, am ganmartebam ar ivarga. 
davkmayofildeT isev intuiciuri ganmartebiT. 

CavweroT zemoT motanili wesi formulis saxiT:

(winadadebis wevrTa ricxvi) – (sintagmaTa ricxvi) = 1

ai axla ki maTematikosisTvis cxadi unda iyos rom am wess raRac 
kavSiri aqvs cnobil eileris maxasiaTebalTan. 

magram jer minda davsva sami kiTxva:

1. SeiZleba Tu ara, rom winadadebas davumatoT axali wevri ise, rom 
man sintagma Seadginos or Zvel wevrTan?

2. SeiZleba Tu ara, rom winadadebaSi arsebobdes triada, anu wevrTa 
sameuli, romelSic yoveli ori sintagmas adgens? am kiTxvis ufro 
zogadi saxe aseTia: SeiZleba Tu ara, rom winadadebaSi arsebobdes 
cikli, anu wevrTa iseTi mimdevroba, romelSic pirveli wevri sintagmas 
agdens meoresTan, meore – mesamesTan, da a.S., ukanaskneli – pirvelTan? 

3. winadadebis zogi wevri qvemdebaresTanaa sintagmoT dakavSirebuli 
uSualod, an romelime sxva wevrebze (Semasmenlis garda) gavliT, maT 
qvedebaris klasis wevrebi vuwodoT. aseve SesaZlebelia ganvmartoT 
Semasmenlis klasi. magaliTad winadadebSi 

bejiTi bavSvi skolaSi adre midis

sityva bejiTi qvemdebaris klasSia, xolo adre – Semasmenlis. maS ase, 
kiTxva: SeiZleba Tu ara, rom qvemdebaris klasis wevri sintagmas 
adgendes Semasmenlis klasis wevrTan?

SesZlebT upasuxoT am kiTxvebs maTematikis gareSe? ar vici, scadeT!

 pasuxi pirvel kiTxvaze uaryofiTia da is advilad gamodis Cveni 
wesidan: aseTi damatebisas wevrTa ricxvi 1-iT izrdeba, xolo sintagmaTa 



ricxvi ki 2-iT. maSin axal winadadebaSi sxvaoba erTi ki ar iqneba, 
rogorc amas wesi moiTxovs, aramed 0, rac wess ewinaaRmdegeba.

ai, me-2 da me-3 kiTxvebze pasuxi ki, Cemis azriT, cota ufro Rrma 
maTematikas moiTxovs, razec axla gadaval.

dagvWirdeba ramdenime cneba da faqti grafTa Teoriidan. 
  

grafi ewodeba wertilTa sasrul simravles, romelTagan zogierTi 
wyvili monakveTiTaa SeerTebuli. am wertilebs grafis wveroebs 
uwodeben, xolo monakveTebs – wiboebs. texili ewodeba wiboTa 
mimdevrobas, romlisTvisac yoveli Semdegi wibo iwyeba wina wibos 
boloSi. cikli ewodeba Sekrul texils. grafs ewodeba bmuli, Tu misi 
nebismieri ori wvero texiliT SeiZleba SeerTdes. 

bavSvobaSi ginaxavT albaT amocanebi grafebis Sesaxeb. magaliTad 
konvertis daxazva xelis auReblad, an sami saxlis sam WasTan bilikebiT  
SeerTeba, ise, rom bilikebi erTmaneTs ar kveTdnen. Famaze, albaT, 
rodisme mogiyvebiT. axla ki davubrundeT Cvens Temas. 

grafis eileris maxasiaTebeli ewodeba sxvaobas

e = (wveroTa ricxvi) – (wiboTa ricxvi)

(es aris kerZo SemTxveva zogadi cnebisa 
e = a0 – a1 + a2 – a3 + …

sadac  ak  aris k-ganzomilebian waxnagTa ricxvi).

am cxrilSi bmuli grafebi daxarisxebulia eileris maxasiaTeblebis 
mixedviT:

e = -1 e = 0 e = 1



aq e = 0  svetSi erTcikliani grafebia, e = -1 svetSi ki grafebia ori 
mTavari cikliT.

gansakuTrebuli yradReba mivaqcioT e = 1  svets. aq yvela  grafi 
acikluria, rac niSnavs ciklebis ararsebobas, aciklur grafebs 
sxvagvarad “xeebs” uwodeben (gavs, ara?). cxadia, es ar aris SemTxveviTi, 
arsebobs aseTi 

Teorema. bmuli grafi acikluria maSin da mxolod maSin, rodesac misi 
eileris maxasiaTebeli 1-is tolia.

am Teoremas, rogorc yvel “maSin da mxolod maSin” an “aucilebel da 
sakmaris” Teoremas, ori mxare aqvs. 

pirvelis 

acikluri bmuli grafis eileris maxasiaTebeli 1-is tolia

damtkiceba advilia: daiwyeT am grafis gasxlva - kidura wiboebis 
mowyveta, yoveli mowyvetis Semdeg grafs moakldeba erTi wvero da erTi 
wibo, anu eileris maxasiaTebeli ar Seicvleba, sabolood dagvrCeba 
erTi wertili, romlis eileris maxasiaTebali, cxadia, erTia.

ai meore mxare 

Tu bmuli grafis eileris maxasiaTebeli erTia, maSin is acikluria

cota ufro Zneli dasamtkicebelia. scadeT! 

axla droa davubrundeT gramatikas. 

yovel winadadebas SeiZleba SevusabamoT grafi, romelSic imdeni 
wveroa, ramdeni wevric aris winadadebaSi da wiboTi SeerTebulia is 
wveroebi, romelTa Sesabamisi winadadebis wevrebi sintagmas adgenen.

magaliTad winadadebas 

bejiTi bavSvi skolaSi adre midis

aseTi grafia Seesabameba

axla ukve SegviZlia pasuxi gavceT Cvens kiTxvebs.

2. aqvs Tu ara martiv winadadebas ciklebi?

bejiTi

bavSvi

skolaSi

adre

midis



ara. Cveni gramatikuli wesis Tanaxmad martivi winadadebis Sesabamisi 
grafis eileris maxasiaTebeli 1-is tolia. magram eWvs ar iwvevs erTi 
garemoebac: martivi winadadeba bmulia (aq winadadebis martivobaa 
mniSvnelovani). Tu am garemoebas gaviziarebT, miviRebT:

radgan martivi winadadebis Sesabamisi grafi bmulia da wesis Tanaxmad 
misi eileris maxasiaTebeli 1-is tolis, amitom, Teoremis gamo, is 
acikluria, anu masSi ar SeiZleba arsebobdes ciklebi. 

3. SeiZleba Tu ara qvemdebaris klasis wevri sintagmas adgendes 
Semasmenlis klasis wevrTan?

ara. qvemdebare yovelTvis sintagmaSia SemasmenelTan. Tu qvemdebaris klasis romelime 
wevri sintagmas adgens Semasmenlis klasis wevrTan, maSin, cxadia, Seikvreba cikli, rac, 
rogorc ukve viciT, martiv winadadebaSi ar SeiZleba.


