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zogadi ganaTlebis erovnuli miznebidan gamomdinare, erovnuli saswavlo gegma efuZne-
ba pirovnebis ganviTarebaze orientirebul konstruqtivistul saganmanaTleblo kon-
cefcias. 

es xedva realizebulia erovnuli saswavlo gegmis rogorc moqmed (ix. Tavi VI. ZiriTadi 
meTodikuri orientirebi, muxli 33. gaRrmavebuli swavleba), aseve ganaxlebul (ix.Tavi 
II. swavla-swavlebis miznebi da saganmanaTleblo principebi, muxli 9. erovnuli saswavlo 
gegmis ZiriTadi saganmanaTleblo principebi) versiebSi.  

maTematikis swavleba zogadsaganmanaTleblo skolebSi am principebis Sesabamisad saWi
roebs maswavleblis saTanado sauniversiteto momzadebasa da moqmedi maswavleblebis 
profesiul ganviTarebas _ maTi maTematikuri codnis gafarToeba-gaRrmavebas iseT 
sakiTxebSi, romlebic aucilebelia maTematikis swavlebaSi konstruqtivistuli sagan-
manaTleblo koncefciis ganxorcielebisTvis. aseTi sakiTxebi Sesaferisi moculobiT, 
siRrmiTa da aqcentebis dasmiT ar aris warmodgenili pedagogTa momzadebisTvis gankuTv
nil maTematikis sauniversiteto kursebSi. amitom maTematikis moqmed maswavleblebs da 
skolaSi praqtikaze gasul studentebs uWirT saswavlo sakiTxebis damuSaveba swavlebis 
konstruqtivistuli meTodologiis gamoyenebiT; miTumetes, rom arc moqmed saskolo 
saxelmZRvaneloebSia warmodgenili saWiro savarjiSoebi da swavlebis etapebi. Sedegad, 
moswavleebs araTu sakuTari codnis konstruireba ar SeuZliaT, aramed, sazogadod, 
aqvT maTematikis gaazrebulad swavlis problemebi. 

winamdebare damxmare saxelmZRvanelo swored zemoaRniSnuli xarvezebis aRmofxvris 
mizniT Seiqmna saqarTvelos dawyebiTi ganaTlebis proeqtSi. wigni gankuTvnilia univer-
sitetebis ganaTlebis fakultetebis dawyebiTi ganaTlebis specialobis studentebisa 
da zogadsaganmanaTleblo skolebis dawyebiTi safexuris moqmedi maswavleblebisTvis.  

wigni 10 Tavisgan Sedgeba da moicavs simravleebTan, naturalur ricxvebTan, maTze moq
medebebTan, SefardebasTan da proporciasTan, maTematikur gamosaxulebasTan da mis 
ricxviT mniSvnelobasTan, topologiis sawyisebTan, brtyel da sivrcul figurebTan, 
agreTve, statistikasTan dakavSirebul sakiTxebs. amasTan, yuradReba gamaxvilebulia 
swored im aspeqtebze, romlebic xels uwyobs saskolo programis Sesabamisi sakiTxebis 
siRrmiseul wvdomasa da gaazrebulad swavlebas konstruqtivistuli meTodologiis 
gamoyenebiT. wignSi yovel Tavs axlavs savarjiSoTa krebuli damoukidebeli muSaobisT-
vis da Semajamebeli testi pasuxebiT. Teoriuli sakiTxebi gaTvalsaCinoebulia mraval-
ricxovani naxazebiTa da sqemebiT, ganxilulia saintereso da mniSvnelovani kerZo SemTx-
vevebi, moyvanilia amocanebis amoxsnis nimuSebi, rekomendaciebi sakiTxis swavlebasTan 
dakavSirebiT.

Tanamedrove qarTulenovani sauniversiteto saxelmZRvaneloebis deficitis pirobebSi 
wigni mniSvnelovan daxmarebas gauwevs skolis maswavleblebs, universitetis studenteb-
sa da maT profesor-maswavleblebs. miuxedavad imisa, rom igi ar warmoadgens maTematikis 
srul saswavlo sauniversiteto kurss, igi Seavsebs moqmed sauniversiteto saxelmZR-
vaneloebs maTematikis konstruqtivistuli swavlebisTvis aucilebeli specifikuri ma-
saliT, rogoricaa, magaliTad, moswavleTa tipuri Secdomebi ama Tu im sakiTxTan dakav
SirebiT an saswavlo xaraCoebis miwodebisTvis saWiro rekomendaciebi.

wignis SeqmnaSi gansakuTrebuli wvlili miuZRviT saqarTvelos dawyebiTi ganaTlebis 
proeqtis trenerebsa da eqspertebs zurab vaxanias, mimoza tyebuCavas da Tamar Wyonias, 
risTvisac madlobas vuxdiT maT.
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Tavi 1. simravle (erToblioba)

1. simravle da misi Cawera

xSirad saWiroa ganvixiloT sxvadasxva sagnebisa Tu simboloebis garkveuli 
erToblioba. maTematikaSi aseT erTobliobas `simravle~ ewodeba. simravle 
maTematikis erT-erTi pirveladi cnebaa. 

simravlis Casawerad viyenebT figurul frCxilebs { }. Cveulebriv, simravle 
didi laTinuri asoTi aRiniSneba. magaliTad, qarTuli anbanis pirveli eqvsi 
asos erToblioba ase Caiwereba: A={a, b, g, d, e, v}; yvela erTniSna luwi ricxvis 
simravle ki _ ase: B={0, 2, 4, 6, 8}. obieqtebs, risganac Sedgeba simravle, misi 
elementebi ewodeba.

naxazze mocemuli samkuTxedebis simravle ase Caiwereba: C={∆AEK,∆MNF}, 
xolo amave samkuTxedebis gverdebis erToblioba ki _ ase: D={AE, EK, AK, MN, 
NF, MF}.

Tua aris simravlis elementi, vwerT:a A∈ . winaaRmdeg SemTxvevaSi ki ase: a A∉

SevniSnoT, rom gansxvavebiT obieqtTa rigisgan, simravlis Cawerisas ar aqvs mniSv­

neloba am simravlis elementebis Tanmimdevrobas da simravleSi ar SeiZleba iyos 

ori erTidaigive elementi.

magaliTad, erTniSna luwi naturaluri ricxvebis simravlea: {2,  4,  6,  8} an  
{8, 4, 2, 6} an {6, 2, 4, 8} da sxva. isini erTidaigive simravleebia. magaliTad, 
simravle  {3, 8, 6, 3, 2} ar aris sworad Cawerili. swori Canaweria: {3, 8, 6, 2}. 
marTlac, radgan viciT, rom 3 aris am simravlis elementi, mis orjer miTiTe­
bas azri ara aqvs, iseve rogorc: Tu luka absanZe IIIb klasis moswavleTa siaSi 
iricxeba, maSin siaSi mis saxelsa da gvars aravin gaimeorebs.

amrigad, simravlis Cawerisas saWiroa vicodeT obieqtebi, romlisganac Sedge­
ba simravle, anu simravlis elementebi. SeiZleba vilaparakoT varskvlavebis, 
qalaqebis, xeebis, xilis, bavSvebis, saTamaSoebis da sxvaTa simravleebze. maga­
liTad, zogierTi xilis erTobliobaa: {vaSli, msxali, komSi, bali, qliavi}, 
xolo zogierT sakravTa erTobliobaa: {fanduri, doli, stviri, gitara}. 
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simravle sasrulia, Tu simravleSi SesaZlebelia misi yvela elementis CamoT­
vla. sxva SemTxvevaSi simravle usasruloa. magaliTad, simravle A={Tbilisi}, 
saqarTvelos dedaqalaqebis erToblioba, erTelementiani simravlea, xolo 
simravle B={19, 0, 105, 4, 600} zogierT mTel ricxvTa erTobliobaa, igi xuT­
elementiania. usasrulo simravlis magaliTia naturalur ricxvTa simravle.

simravle SeiZleba Caiweros elementebisaTvis damaxasiaTebeli niSnis mixedvi­
Tac. magaliTad, luw ricxvTa simravle: { | , }x x n n N= ∈2  .

SevniSnoT, rom yoveli geometriuli figura SeiZleba ganvixiloT rogorc 
simravle. magaliTad, nakvTi aris sibrtyis garkveul wertilTa erToblioba, 
xolo sxeuli _ sivrcis garkveul wertilTa erToblioba. 

rogorc vxedavT, SeiZleba ganvixiloT da CavweroT iseTi simravleebi, romel-
Ta elementebi kanonzomierebis mixedviT araa dalagebuli. erToblioba rigi ar 
aris, erToblioba grovaa.



maTematikis safuZvlebi
6

2. carieli simravle, qvesimravle, toli simravleebi

simravles, romelic arc erT elements Seicavs, carieli simravle ewodeba. mas 
∅ simboloTi aRniSnaven. carieli simravle sasrulia, radgan masSi Semavali 
elementebis raodenoba nulia.

Tu A simravlis yoveli elementi E simravlis elementicaa, maSin A simravles  
E simravlis qvesimravle ewodeba da ase Caiwereba: A E⊂ .

winaaRmdeg SemTxvevaSi, A simravle ar aris E simravlis qvesimravle, rac ase 
Caiwereba: A E∉ .

magaliTad, yvela adamianTa erToblioba moicavs qarTvelTa erTobliobas, anu 
qarTvelTa simravle kacobriobis simravlis qvesimravlea; dedaqalaqebis sim­
ravle qalaqebis simravlis qvesimravlea da ase Semdeg. 

yoveli simravle Tavisi Tavis qvesimravlea, xolo carieli simravle yvela simrav­

lis qvesimravlea.

magaliTad, {a, c, e, m} simravle ar aris {a, b, c, e, d, k, n} simravlis qvesimravle, 
radgan meore simravle ar Seicavs m elements; samkuTxedebis erToblioba ar 
aris oTxkuTxedebis erTobliobis qvesimravle; luw ricxvTa erToblioba ar 
aris 5-ze met ricxvTa erTobliobis qvesimravle da ase Semdeg.

cnobilia, rom n elementiani simravlis qvesimravleTa raodenoba daiTvleba Sem­

degi formuliT _ 2n.

magaliTad, advilia imis Semowmeba, rom B={a, c, e} samelementian simravles aqvs 
23 = 8 cali qvesimravle. 

rogorc naxazebze Cans, simravleTa urTierTmimarTebebi SeiZleba gamoisaxos 
sqemebiT:
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amgvar sqemas ewodeba eiler-venis diagrama. igi TvalsaCinod aCvenebs simrav­
leTa Soris mimarTebebs. naxazze areebi brtyeli figurebis saxiTaa warmod­
genili. formas mniSvneloba ar aqvs, are SeiZleba iyos, magaliTad, wriuli, 
samkuTxa an marTkuTxa.

ori  A da B simravle tolia, Tu es simravleebi erTi da imave elementebisa­
gan Sedgeba. A da B simravleebis toloba ase Caiwereba: A=B. magaliTad, 7-ze 
nakleb martiv ricxvTa simravle da 30-is martiv gamyofTa simravle toli 
simravleebia.

or simravles tolZalovani (da ara toli) ewodeba, Tu am simravleebSi toli 
raodenobis elementebia. magram rogor unda gairkves, aris Tu ara ori sim­
ravle tolZalovani? Tu simravleebi sasrulia, maT elementebs gadaiTvlian. 
magram Tu simravleebi usasruloa? 

sazogadod, or simravles tolZalovani ewodeba , Tu SesaZlebelia maTi ele­

mentebis dawyvileba, anu Tu erTi simravlis yovel elements SeiZleba SevusabamoT 

meore simravlis erTi elementi da piriqiT.

aseTi Sesabamisoba SeiZleba arsebobdes usasrulo simravleebs Sorisac. mag­
aliTad, naturalur ricxvTa simravlesa {1,2,3,4,...m,...} da am ricxvTa kvadra­
tebis simravles {1,4,9,16,...m2...} Soris. 

aseve, magaliTad, yoveli ori monakveTi, grZeli da 
mokle, tolZalovania, radgan SesaZlebelia maTi 
wertilebis dawyvileba. es TvalsaCinod Cans naxaz­
ze. ese igi grZel monakveTze `imdenive~ wertilia, 
ramdenic _ mokleze.

D
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3. simravleTa gaerTianeba da TanakveTa. TanaukveTi simravleebi

vTqvaT, mocemulia simravleTa erToblioba:

E1, E2, E3 ,... simravleTa gaerTianeba ewodeba maTi yvela elementis iseT G er­
Tobliobas, romlis yoveli elementi ekuTvnis E1, E2, E3 ,... simravleebidan erT-
erTs mainc.

anu, simravleTa gaerTianeba ewodeba iseT simravles, romelic Sedgeba 

E1, E2, E3 ... simravleebis uklebliv yvela elementisgan da mxolod maTgan. 
gaerTianeba ase aRiniSneba: G=E1 ∪ E2 ∪ E3 ∪ ...

E1, E2, E3 ,... simravleTa TanakveTa ewodeba maTi yvela saerTo elementis iseT T 
erTobliobas, romlis yoveli elementi ekuTvnis TiToeuls E1, E2, E3 ,... simravle­

Tagan.

anu, simravleTa TanakveTa ewodeba iseT simravles, romelic Sedgeba uklebliv, 
maTi yvela im elementisgan, romelic ekuTvnis yvelas E1, E2, E3 ,... simravleTa­
gan da mxolod aseTi elementebisgan. TanakveTa aRiniSneba ase: T=E1 ∩ E2 ∩ E3 ∩ ...

vTqvaT, mocemulia A da B simravleebi. A da B simravlis sxvaoba aris A sim­
ravlis yvela im elementTa erToblioba, romlebic ar ekuTvnis B simravles. 
A da B simravlis sxvaoba aRiniSneba Semdegnairad: A\B.

vTqvaT, magaliTad: A={0,2,4,5}; B={0,3,5}; A∪B={0,2,4,5,3}; A∩B={0,5}; A\B={2,4},  
B\A={3}.
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A             B A             B

B\AA\B

kidev, magaliTad, vTqvaT, A={e,d,b,g,a,f,c}, B={a,f,c,u,k,h}, maSin A\B={e,d,b,g},  
B\A={u,k,h},}

d b u
h

k
e

g

a
f
c

A B

vTqvaT, axla A={3, 6, 9, 12, 15, 18, ... } 3-is jeradi naturalur ricxvTa simravlea, 
xolo B={5, 10, 15, 20, 25, 30, ... } 5-is jeradi naturalur ricxvTa simravle. A da 
B simravleTa TanakveTa, anu A∩B aris yvela im ricxvTa simravle, romlebic 
erTdroulad 3-is jeradicaa da 5-is jeradic. es ki igivea, rac 15-is jerad 
ricxvTa simravle; anu A∩B={15,30,45,…} (ix. venis diagrama).

tolferda samkuTxedTa da marTkuTxa samkuTxedTa simravleebis TanakveTaa 
tolferda marTkuTxa samkuTxedTa simravle (ix. venis diagrama).

luw da kent naturalur ricxvTa simravleebis gaerTianebaa naturalur ricxv­
Ta N simravle.

25

. . .

35
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erTniSna ricxvTa erTobliobisa da 20-ze nakleb luw ricxvTa erTobliobis   
gaerTianebaa   {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 16, 18}; xolo maTi TanakveTaa 
{0,  2,  4,  6,  8} simravle.

or an ramdenime simravles, romelTac saerTo elementi ar aqvT TanaukveTi 

simravleebi ewodeba. 

Tu A da B simravleebi TanaukveTia, maSin A∩B=Ø. magaliTad, luw ricxvTa sim­
ravle da kent ricxvTa simravle _ TanaukveTi simravleebia, radgan ricxvi ar 
SeiZleba iyos erTdroulad kentic da luwic, amitom maT saerTo elementi ar 
aqvT. aseve, qalebis da vaJebis simravleebi TanaukveTia; xolo vaJebis simravle 
da mzareulTa simravle ar aris TanaukveTi, radgan zogi  mzareuli _ vaJia. rac 
TvalsaCinod Cans venis diagramebze.
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4. `da~, `an~, `an-an~kavSirebi

kavSiri `da~ maTematikaSi iseve, rogorc yofiT cxovrebaSi niSnavs im CamonaT­
valTa erTobliobas, romelSic monawileobs es kavSiri. magaliTad, winadadeba: ̀ k 
ricxvi iyofa 2-ze, 5-ze da 9-ze~ niSnavs, rom k ricxvi iyofa samiveze: 2-zec, 5-zec 
da 9-zec, erTdroulad. winadadebaSi: `am ariTmetikuli gamosaxulebis gasamar-
tiveblad saWiroa frCxilebis gaxsna da wiladebis Sekreba~ saWiroa  frCxilebis 
gaxsnac da wiladebis Sekrebac. Tu am moqmedebaTa Tanamimdevrobas mniSvneloba 
aqvs, maSin unda dazustdes: `saWiroa jer frCxilebis gaxsna da Semdeg wiladebis 
Sekreba~ (an piriqiT).

sazogadod, Tu sruldeba `X, Y da Z ~ es igivea, rac  `X da Y da  Z ~ da igulisx­
meba, rom erTdroulad sruldeba X-ic, Y-ic da Z-ic.

sayofacxovrebo enaSi `an~ kavSiri ori sxvadasxva azriT ixmareba. magaliTad, 
winadadebiT: `sadilad kvercxs SegiwvavT an wvnians gagikeTebT~. igulisxmeba, 
rom kvercxis Sewva da wvnianis gakeTeba erTmaneTs gamoricxavs. Tumca, zoga­
dad SesaZlebelia, rom kvercxic Seiwves da wvnianic gakeTdes.

axla ganvixiloT winadadeba: `Cveni klasis yvela moswavle swavlobs qarTul 
enas, maTematikas, rusul enas da inglisur an germanul enas~. es niSnavs, rom 
klasis yvela moswavle swavlobs qarTuls, maTematikas, rusuls da _ an ingli­
surs an germanuls, Tu inglisursac da germanulsac? am winadadebaSi sityviT 
`an~ SeerTebulia ̀ inglisuri~ da ̀ germanuli~. isini erTmaneTs ar gamoricxavs, 
SeiZleba, rom moswavle swavlobdes orive am enas. ar aris gamoricxuli, rom 
moswavle swavlobdes inglisursac da germanulsac.

amgvarad, sayofacxovrebo enaSi `an~ kavSiriT dakavSirebuli davalebebi zog­
jer gamoricxavs erTmaneTs, zogjer ki ara.

maTematikur enaSi `an~ kavSiri ixmareba mxolod aragamomricxavi dakavSirebis 

azriT.	

magaliTad, `ganvixiloT 2-is an 5-is jerad ricxvTa E simravle~. es imas niS­
navs, rom E simravle Sedgeba mxolod im naturaluri ricxvebisagan, romlebic 
2-is jeradia an 5-is jeradia an erTdroulad aris 2-isa da 5-is jeradi, anu E  
≡ {2, 4, 5, 6, 8, 10, 12, 14, 15, ...}.

`an~ kavSiriT dakavSirebuli maTematikuri winadadebebi erTmaneTs ar gamor-
icxavs.

SesaZlebelia ise moxdes, rom TviT cnebebi aRmoCndnen erTmaneTis gamomricxa­
vi, `an~ kavSirisagan damoukideblad. marTlac, ganvixiloT Semdegi winadadeba:  
`es figura SeiZleba iyos samkuTxedi an oTxkuTxedi~. cxadia, rom mocemuli 
ori winadadeba erTmaneTs namdvilad gamoricxavs, SeuZlebelia, rom figura 
erTdroulad samkuTxedic iyos da  oTxkuTxedic. es winadadebebi urTierTga­
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momricxavia. `an~ kavSiri aq arafer SuaSia. ganxilul winadadebaSi `an~ kavSiri 
mainc aragamomricxav dakavSirebas gulisxmobs. 

sazogadod, roca logikur-maTematikur enaSi iTqmis X an Y an Z, igulisxmeba 
samives Sesruleba cal-calkec da erTdrouladac. amgvarad, SeiZleba Sesrul­
des mxolod X; SeiZleba Sesruldes mxolod Y; SeiZleba Sesruldes mxolod Z; 
aseve, SeiZleba Sesruldes X da Z; aseve SeiZleba _ X da Y; SeiZleba iyos Y da 
Z da SeiZleba Sesruldes X da Y da  Z samive erTadac. yvela es SesaZlebloba 
daSvebulia, arcerTi araa gamoricxuli. swored amitom vambobT, rom logi-
ka-maTematikaSi `an~ _ aragamomricxavi kavSiria.

zogierTi amocanis amoxsnisas  saWiroa  cnebaTa gamomricxavi dakavSireba. 

cnebaTa gamomricxavi dakavSirebisTvis maTematikur enaSic da sayofacxovrebo 

enaSic ixmareba ormagi kavSiri `an-an~.

magaliTad, gvWirdeba ganvixiloT iseT ricxvTa erToblioba F, romlebic 2-is 
jeradia an 5-is jeradia, magram araa erTdroulad 2-isa da 5-is jeradi: F≡ 
{2, 4, 5, 6, 8, 12, 14, 15, 16, 18, 22, ...} - gamotovebulia 2-isa da 5-is saerTo 
jeradebi: 10, 20, 30, ...; anu, F aris iseT ricxvTa erToblioba, romlebic an 2-is 
jeradia, an 5-is.

amrigad: an  X,  an Y, an Z gamoTqmaSi igulisxmeba mxolod sami SesaZlebloba: SeiZ­
leba Sesruldes mxolod X; SeiZleba iyos mxolod Y; SeiZleba iyos mxolod Z. 
xolo sxva SesaZleblobebi gamoricxulia.
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5. amocanebis amoxsna venis diagramis gamoyenebiT

ganvixiloT ori simravle A da B (naxazze venis diagramebi gamosaxulia elif­
sis formiT), romelTa TanakveTaa C.

radgan gaerTianebis yoveli elementi ekuTvnis A simravles a n  B simravles, 
xolo TanakveTis yoveli elementi aris A simravlis d a  B simravlis elementi 
erTdroulad, amitom

simravleTa gaerTianebas Seesabameba ,,an” kavSiri, xolo TanakveTas _ `da~.

vTqvaT, A aRniSnavs ezoSi wiTeli vardebis (vardis buCqebis) simravles, B _ 
kokriani vardebis simravles. maSin am simravleTa TanakveTa _ wiTeli kokria­
ni vardebis erTobliobaa da gaerTianeba _ wiTeli an kokriani vardebis er­
Toblioba.

Cveulebriv sayofacxovrebo amocanebSi xSirad gvxvdeba raime simravlis qve­
simravleTa gaerTianeba. magaliTad, `kalaTaSi 9 wiTeli vardia, TeTri varde­
bi 3-iT naklebia, yviTlebi _ 2-jer meti, vidre TeTrebi...~ da ase Semdeg. ese 
igi, mocemulia kalaTaSi vardebis erToblioba da misi qvesimravleebi: wiTeli, 
TeTri, yviTeli... vardebi. es qvesimravleebi TanaukveTia, amitom maTi ele­
mentebis mTliani raodenobis gasagebad SeiZleba maTi wevrebis raodenobaTa 
pirdapir Sekreba. magaliTad, wiTeli vardebi da TeTri vardebi gaerTianebu­
lad (erTad) imdenia, ramdenicaa wiTeli vardebisa da TeTri vardebis raode­
nobaTa jami. aseve, roca erT totze zis 8 Citi, meore, sxva totze _ 11. cxadia, 
erT totze msxdari Citebis erToblioba da sxva totze msxdari Citebis er­
Toblioba _ TanaukveTebia, amitom mTlianad Citebis raodenobis dasaTvlelad 
pirdapir SeiZleba 8-isa da 11-is Sekreba. 

Tu amocanebSi qvesimravleebi TanaukveTia, maT gaerTianebaSi Semavali elemente­

bis saerTo raodenobis gasarkvevad saWiroa SevkriboT qvesimravleebis elemente­

bis raodenobebi.

axla ganvixiloT gansxvavebuli amocana: ezoSi 9 wiTeli da 5 kokriani vardia. 
ramdeni wiTeli da kokriani vardia erTad ezoSi? cxadia, amocanis pasuxi SeiZ­
leba ar iyos 9+5, radgan wiTeli vardebis simravle da kokriani vardebis sim­
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ravle SeiZleba ar aris TanaukveTi. SeiZleba zogierTi  wiTeli vardi kokri­
anic iyos. am amocanis amosaxsnelad SeiZleba venis diagramis gamoyeneba. ezoSi 
yvela vardebis simravle iyos K, wiTeli vardebis simravle A, xolo kokriani 
vardebis simravle B, romelTa TanakveTaa C.

cxadia, rom A da B aris K simravlis qvesimravleebi. venis diagramidan Cans, 
rom K simravle dayofilia oTx TanaukveT qvesimravled. esenia: 

1) mxolod A aris is nawili, romelsac saerTo ar aqvs B aresTan da Seesabame­
ba im wiTeli vardebis simravles, romlebic ar arian kokrianebi;  naxazze mas 
Seesabameba talRiT moniSnuli are.

2) mxolod B aris is nawili, romelsac saerTo ar aqvs A aresTan da Seesabameba 
mxolod kokriani vardebi, romlebic ar arian wiTlebi. mas Seesabameba daSt­
rixuli are.

3) C anu (TanakveTa) _ dawinwkluli are, romelic Seesabameba wiTel kokrian 
vardebs.

4) arc A da arc B gaerTianebis gareT TeTri are.

radgan es oTxi are TanaukveTia, amitom imis dasadgenad, Tu erTad ramdeni 
wiTeli da kokriani vardia ezoSi, saWiroa oTxive aris elementebis raode­
nobebis Sekreba. maTi wevrebis raodenobaTa pirdapir Sekreba SesaZlebelia. 
amisTvis saWiroa TiToeuli aris elementebis raodenobis codna. 

ganvixiloT magaliTi.

klasis 21 moswavlidan 18-ma icis inglisuri an rusuli ena. 8 moswavlem ar 
icis inglisuri, 10-ma ar icis rusuli. ramdenma moswavlem ar icis arcerTi es  
ena? ramdenma icis orive ena _ inglisuric da rusulic? ramdenma icis mxolod 
inglisuri? mxolod rusuli?

amoxsna. mTavaria, davxazoT Sesabamisi venis diagrama. amis Semdeg amocanis 
amoxsna pirdapir gamoCndeba diagramaze. am SemTxvevaSi SegviZlia igive naxazi 
gamoviyenoT.

radgan 18-ma icis inglisuri an rusuli, 21-18=3 moswavlea darCenili, romleb­
mac ar icis arcerTi es ena. ese igi, gare, TeTri nawili 3 elements Seicavs. 
8 moswavlem ar icis inglisuri, maTgan 3 moswavle gareTa TeTr nawilSia, ese 
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igi, danarCeni 5 elifsebSia, anu icis rusuli. ese igi, B-s daStrixul nawilSi 
5 elementia. aseve, A-s talRovan nawilSi iqneba 10-3=7 wevri.

maSasadame, klasis 21 moswavle ase SeiZleba gavanawiloT:

mxolod rusuli _ 5 moswavle;

mxolod inglisuri _ 7  moswavle;

arc inglisuri, arc rusuli _ 3 moswavle;

inglisuric da rusulic _ 6  (21_5_7_3 =6)  moswavle.

am danawilebis Semdeg cxadia: inglisuri icis 7+6=13 moswavlem; rusuli icis 
5+6 =11 moswavlem.

 moswavleTa amgvari ganawileba TvalsaCinoa imave diagramaze:

21

     

amgvarad, Tu pirdapir SevkrebT A-sa da B-s elementebis raodenobas, jamis 
mniSvneloba meti iqneba, vidre gaerTianebis elementTa raodenoba, Tanac meti 
iqneba zustad imdeniT, ramdeni elementicaa TanakveTaSi, radgan Sekrebisas 
TanakveTis elementebi orjer ikribeba. aRniSnuli msjeloba SeiZleba gamoisa­
xos formuliT:

n(A)+n(B)=n(A∪B)-n(A∩B)

xolo Tuki A da B TanaukveTebia, maSin n(A∩B)=0 da zemoaRniSnuli formula 

miiRebs saxes:

n(A)+n(B)=n(A∪B)



maTematikis safuZvlebi
16

davaleba damoukidebeli muSaobisaTvis. 

1.	aRwereT mocemuli simravle {2, 3, 5, 7} maxasiaTebeli niSnis mixedviT. 

2.	mocemulia adamianTa saxelebis ori simravle: 

{lali, geno, gia, paata, zura, ianina}  

 {lela, lali, zura, nazi, nana, Tamari}.

     amowereT is saxelebi, romlebic:  

a)	 saerToa orive simravlisTvis;

b)	 ekuTvnis pirvel an meore simravles; 

g)	 ekuTvnis an pirvel an meore simravles.

3.	damaxasiaTebeli niSnis miTiTebiT mocemuli simravleebi Cawere elementebis 
CamoTvliT:

	 A={p| p 15-ze naklebi martivi ricxvia}

	 B={2n-1| n=1,2,3,4,5}

4. naxazze mocemulia sami marTkuTxedi. daTvaleT ramdeni rgolia:

	 a) samive marTkuTxedis TanakveTaSi;

	 b) samive marTkuTxedis gaerTianebaSi.

5. erTi simravle 6 elementiania, meore _ 20. gaarkvieT ramdeni elementi Sei­
Zleba iyos maT TanakveTaSi.

6. erT simravle 8 elementiania, meore _ 18. gaarkvieT ramdeni elementi SeiZ­
leba iyos maT gaerTianebaSi.

7.  mocemulia xuTkuTxedi da marTkuTxedi. naxazze moZebneT mocemuli xuT­
kuTxedisa da marTkuTxedis TanakveTa da gaerTianeba.
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8. gaarkvie, romelia mocemul simravleTa wyvilebidan TanaukveTi:

a) {r, 3,4, –2/5, k, 18} da {–3/4, 81, n, r}; 

b) {3, 6, 9, ..., 60} da {2, 5 , 8, ..., 80};

g) prizmaTa simravle da marTkuTxa paralelepipedTa simravle;

d) dadebiT ricxvTa simravle da uaryofiT ricxvTa simravle; 

9. jgufSi 15 studentia, romelTagan 10  dadis sportul an xelovnebis wreze. 
am jgufis ramdeni studenti ar dadis arc sportul da arc xelovnebis 
wreze?

10. gamoiyeneT venis diagrama da amoxseniT amocana: klasis 15 moswavlidan 
yvelam, garda erTisa, icis berZnuli an arabuli ena. 3-ma moswavlem ar icis 
berZnuli, 2-ma ar icis arabuli. ramdenma moswavlem icis orive ena, berZnu­
lic da arabulic? ramdenma icis berZnuli?

11. skolaSi mivida eqvsi ucxoeli, romlebmac ician inglisuri an germanuli 
enebi. maTgan 3-ma icis mxolod inglisuri, 2-ma _ mxolod germanuli. ram­
denma icis orive ena?

12. saqarTveloSi simindi uTesia glexebis 4/5 nawils, xorbleuli _ 3/4 nawils. 
glexebis ra nawils SeiZleba ar eTesos arc simindi da arc xorbleuli?

a) 0- 1/
4 
;	 b) 0- 1/

5 
;	 g) 1/

5  
- 1/

4
;	 d) zustad 11/

20 
;  

13. gaarkvieT, wina amocanis monacemebidan rogori daskvnis gamotanaa SesaZle­

beli _ glexebis ra udides nawils SeiZleba eTesos mxolod xorbleuli? mxo­

lod simindi? 

a) 
1 1;
5 4

            b) 
3 1;
4 4

           g) 
3 1;
4 5

          d) 
11 ;0
20
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Semajamebeli testi

1.	 9 feradi mravalkuTxedidan 3 samkuTxedia, romelTagan 2 samkuTxe­
di lurjia da 1 _ yviTeli. mocemul mravalkuTxedebs Soris ramdeni 
mravalkuTxedi SeiZleba iyos lurjad gaferadebuli?

	 a)  2-8;       

	 b)  2-9;      

	 g)  2-7;     		

	 d)  3-9;  

2.	 skolis 32 maswavleblidan sasertifikacio gamocda specialobaSi Caba­
rebuli aqvs 10-s, profesiul unarebSi _ 6-s, amaTgan ki 2 maswavlebels 
Cabarebuli aqvs orive gamocda. ramden maswavlebels aqvs Cabarebuli 
erTi gamocda mainc? 

      	 a) 10;         

	 b) 16;      

	 g) 14; 

	 d) 18;   

3.	 mocemulia K simravle da misi ori A da B qvesimravle. gaarkvieT, ra 
damatebiTi pirobaa saWiro imisTvis, rom marTebuli iyos winadadeba:  
gaerTianebis elementebis raodenoba tolia A-sa da B-s elementebis ra-
odenobaTa jamis.

	 a) gaerTianeba ar amowuravs mTel K simravles;

	 b) gaerTianeba tolia mTeli K simravlis;

	 g) A da B TanaukveTi simravleebia;

	 d)  A da B tolZalovani simravleebia.

4.	 1200 moswavlidan 800-s SeuZlia TxilamurebiT sriali, 650-s-cigurebiT, 
60-ma ar icis arcerTi. ramdens SeuZlia rogorc TxilamurebiT, aseve 
cigurebiT sriali?

	 a) 250         

  	 b) 150; 
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	 g) 140;       

	 d) 310;   

5.	 A da B simravleebi ganimarteba Semdegnairad: A={p| p 15-ze naklebi 
martivi ricxvia}; B={2n-1| n=1,2,3,4,5}. A da B simravleebis TanakveTaa:

	 a) {3,5}         

	 b) {3,5,7}         

	 g) {3,7}             	

	 d) {2,3,5,7}

6.	 maswavlebelma vanos daavala Seesrulebina pirveli an meore savarji­
So. vanom davaleba ar Seasrula Tu:

a) Seasrula mxolod pirveli savarjiSo; 

b) Seasrula mxolod meore savarjiSo; 

g) Seasrula pirveli da meore savarjiSo; 

d) arcerTi savarjiSo ar Seasrula.

7.	 giorgis mSoblebma piroba misces, rom zamTarSi gauSvebdnen an 
gudaurSi an bakurianSi. ra SemTxvevaSi ar Sesrulda piroba?

a) giorgi wavida orive kurortze; 

b) giorgi wavida gudaurSi; 

g) giorgi wavida bakurianSi; 

d) arcerTi pasuxi araa swori.



maTematikis safuZvlebi
20

Tavi 2. ricxvebi
1. naturalur ricxvTa simravle. cifri da ricxvi

xolo 0 araa naturaluri ricxvi.

naturalur ricxvTa simravle N asoTi aRiniSneba.

N = {1,2,3,4 ...}

naturalur ricxvTa simravle usasruloa. umciresi naturaluri ricxvia 1. 
zrdadobis mixedviT dalagebul naturalur ricxvTa mimdevrobaSi yoveli 
momdevno ricxvi wina ricxvze erTiT metia. 

erTmaneTSi ar unda agverios maTematikuri cneba da misi Canaweri. magaliTad, 
maTematikur moqmedebaTa niSnebi am moqmedebaTa mxolod Canawerebia. Sekreba 
maTematikuri moqmedebaa, romelic `+~ simboloTi aRiniSneba, aseve gamravle­
bac maTematikuri moqmedebaa, xolo `.~ an `x~ maTi Canawerebia. cifri, mxolod 
Canaweria, pirobiTi niSania.  misi warmoTqmac ki ar SeiZleba, igi mxolod 
iwereba!

magaliTad, ricxvi `xuTi~ Seesabameba mocemuli wreebis raodenobas, xolo 
cifri 5 _ am ricxvis Canaweria, aRniSvnaa.

ganvixiloT sami cifri: 2, 6, 9. cxadia, am Canawerebs Soris yvelaze `didia~ 

cifri 6, xolo yvelaze ̀ mcirea~ cifri 9. magram ricxvi cxra yovelTvis metia, 

vidre ricxvi eqvsi, rogorc unda Caiweros isini. amgvarad, erTmaneTs ricxve­

bi unda Sedardes da ara cifrebi. aseve maTematikuri moqmedebebic sruldeba 

ricxvebze. magaliTad, ikribeba ricxvebi da ara cifrebi.

am Secdomas xSirad uSveben. magaliTad `aRmoCnda, rom wlevandeli danaxar-
jebis maCvenebeli cifrebi arc ise didia.~ es winadadeba mcdaria, radgan didi 
cifri _ esaa didi zomiT dawerili cifrebi, xolo danaxarjebis raodenobas 
Seesabameba ara cifrebi, aramed – ricxvebi. amitom  winadadeba ase unda Camo­
yalibdes: `aRmoCnda, rom wlevandeli danaxarjebis maCvenebeli ricxvebi arc 
ise didia.~

amgvarad, ricxvi _ esaa raodenoba, xolo cifri _ pirobiTi Canaweri.  

naturaluri ricxvebia: 1, 2, 3, 4, ... , 10, 11, ...
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ricxvebis Casawerad vsargeblobT aTi gansxvavebuli cifriT, romelTa meSve­
obiT nebismieri ricxvis Caweraa SesaZlebeli.

0, 1, 2, 3, 4, 5, 6, 7, 8, 9.

es cifrebi indoelma mecnierebma Seqmnes daaxloebiT 1800 wlis win, magram sxva 
qveynebSi isini arabebma Seitanes da gaavrceles. amitom maT xSirad `arabul 
cifrebs~ uwodeben.

sanam arabuli cifrebi gavrceldeboda, mraval saxelmwifoSi ricxvebs sityve­
biT werdnen. romaelebs ricxvebis Caweris Tavisi sistema hqondaT, romelic 
romauli Tvlis sistemis saxelwodebiTaa cnobili: 

I	 V	 X	 L	 C	 D	 M

1	 5	 10	 50	 100	 500	 1000

romaelebi ricxvs Cawerisas warmoadgendnen aTaseulebis, naxevaraTaseulebis, 
aseulebis, naxevaraseulebis, aTeulebis, xuTeulebis da erTeulebis jamis 
saxiT. magaliTad, 

MC = 1000 + 100 = 1100;

CLVIII = 100 + 50 + 8 = 158;

MMDXI = 1000 + 1000 + 500 + 10 + 1 = 2511

Tu naklebi mniSvnelobis mqone cifri didi mniSvnelobis mqone cifris marcx­
niv aris dawerili, am SemTxvevaSi mimatebis nacvlad sruldeba gamokleba. maga­
liTad,   

CM = 1000 – 100 = 900;

CD = 500-100 = 400
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2. ricxvis cneba. raodenobis raoba

ganvixiloT sxvadasxva konkretuli wyvili: xelebis wyvili, fexebis wyvili, 
Tvalebis wyvili, yurebis wyvili, adamianebis wyvili, Citebis wyvili, blis nay­
ofis wyvili da sxva mravali. es gansxvavebuli wyvilebia, magram maT aqvT saer­
To Tviseba _ raodenoba. cxadia, adamianis wyvili da blis wyvili sxvadasxvaa, 
magram maT saerTo aqvT _ raodenoba ori. ricxvi anu raodenoba ori _ esaa is 
saerTo, rac aqvs yvela SesaZlo wyvils.

aseve, yvela SesaZlo oTxeuls, (romlebic SeiZleba iyos sxvadasxva wesiT dala­
gebuli), aqvT saerTo _ ricxvi anu raodenoba oTxi. aseve ricxvi cxra _ esaa is 
saerTo, rac aqvs yovelgvar saganTa yvela SesaZlo cxraeuls da ase Semdeg. 

sazogadad, yoveli naturaluri ricxvi _ esaa is saerTo, rac aqvs yovelgvar sa­

ganTa yvela SesaZlo tolZalovan sasrul erTobliobas. 

es erToblioba SeiZleba iyos wyvili, oTxeuli, cxraeuli, oceuli, aseuli, 
milion samas ocdaeqvseuli da ase Semdeg. xolo gamoTqmis `saerTo Tvise­
ba~ maTematikuri azria tolZalovan erTobliobaTagan Sedgenili simravle. 
amasTan, simravleTa tolZalovnebis garkvevas ricxvis codna ar sWirdeba. 
marTlac, ori sxvadasxva simravlis tolZalovnebis gasarkvevad sakmarisia am 
simravleTa wevrebis dawyvileba, rac maTematikurad niSnavs urTierTcal­
saxa Sesabamisobis damyarebas. 

Tu dawyvilebis Sedegad arcerTi wevri ar darCeba dauwyvilebeli, maSin am 
simravleTa elementebis raodenobebi toli yofila. Tu erT-erTi simravlidan 
darCeba dauwyvilebeli elementebi, maSin am simravlis wevrTa raodenoba yo­
fila meti. (es ukanaskneli winadadeba marTebulia mxolod sasrul erToblio­
baTa SemTxvevaSi, yoveli naturaluri ricxvi xom sasrulia).

amgvarad, naturaluri ricxvi oTxi ganyenebuli da abstraqtulia, igi Tavis­
Tavad, sagnebisagan damoukideblad arsebobs, xolo oTxeuli ufro konkre­
tuli, nivTieri da TvalsaCinoa, yovelTvis raRacis oTxeuli _ grovaa. arse­
biTi saxeli `oTxiani” ki Sesabamisi cifris saxelwodebaa, isic konkretulia, 
radgan iwereba da mas uSualod vxedavT. 

arabuli cifrebis damkvidrebamde raodenobas sqematurad aRniSnavdnen, Tum­
ca ara cifriT, magaliTad:

erTi ori sami oTxi xuTi eqvsi Svidi ... aTi TerTmeti ...

. .. ... .

..

. .

..

× ×. ×.. ×× ° ××. °.

maSasadame, istoriuli da fsiqologiuri TvalsazrisiT, ricxvis cnebis ganvi­
Tarebis sqema amgvaria:
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1. konkretuli erTobliobani anu yovelgvar SesaZlo saganTa 

grovebi

2. tolZalovani erTobliobani _ nivTieri, mag.: oTxeulebi

3. tolZalovan erTobliobaTa saerTo Tviseba _ ricxvi

mag.: ricxvi da sityva  `oTxi~.

4. am ricxvis Cawera sqematurad _ oTxi wertilis an sxva saxiT;

5. am ricxvis aRniSvna pirobiTi niSniT _ cifriT da ase Cawera. 

mag.: cifri 4 anu `oTxiani~.

amgvarad, pirveladia konkretuli oTxeulebi, xolo ricxvi `oTxi~ _ yvela 
SesaZlo oTxeulis gamaerTianebeli, anu ganmazogadebeli cnebaa. Semdeg ki 
xdeba am cnebis Cawera.

gramatikulad `oTxeuli~ da ,,oTxiani~ _ arsebiTi saxelebia, pasuxobs kiTxvas 
`ra?~, xolo ̀ oTxi~ da ̀ meoTxe~ _ ricxviTi saxelebia, romlebic pasuxobs kiTx­
vas `ramdeni?~, `meramdene?”. Tumca `oTxiani~ da `oTxeuli~ arsebiTad gansxva­
vdeba erTmaneTisgan. `oTxiani~ _ esaa cifri 4, anu Canaweria, xolo `oTxeuli~ 
_ raime saganTa oTxeulia anu grovaa.

amgvarad, ricxvebi Caiwereba cifrebiT. ricxviT SeiZleba raodenobis garda aRvniS­

noT rigobiToba  _ meramdenea sagani. magaliTad, me-3 klasi, me-9 sarTuli. ricxvi 

SeiZleba aRniSnavdes nomersac _ ra nomriTaa moniSnuli sagani. magaliTad, bina 

#16, skola nomeri 4, fexburTeli 5-iani maisuriT.
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ganvixiloT naturaluri ricxvebis Sedarebis sakiTxi. ratomaa, rom xuTi me­
tia, vidre sami? Cveulebriv, amboben, rom xuTi imitomaa samze meti, rom natu­
ralur ricxvTa rigSi sami uswrebs xuTs. es mcdari azria, radgan adamianis 
gonebaSi naturalur ricxvTa rigi gamzadebulad ar iyo mocemuli. sinam­
dvileSi sami imitom uswrebs ricxvTa rigSi xuTs, rom sami naklebia xuTze, 
xolo sami ki imitomaa xuTze naklebi, rom sameulisa da xuTeulis dawyvilebis 
Sedegad xuTeuls morCeba ori wevri.

3. Tvlis sxvadasxva sistemebi

istoriulad adamianebis umetesoba TvlisaTvis TiTebs iyenebda. swored es 
gaxda Tvlis Tanamedrove aTobiTi sistemis safuZveli. ese igi, ricxvis Canaw­
ers gansazRvravs is, Tu am ricxvSi ramdenia aTeuli, aseuli, aTaseuli da ase 
Semdeg. Tumca, ricxvebis Cawera sxva sistemebSic SeiZleba. 

iseve rogorc manZilis gasazomad aucilebelia sigrZis erTeuli, ise raode­
nobis ricxvebiT gasazomad aucilebelia saTvleli erTeuli. amitom yvela 
ganviTarebul enas SerCeuli aqvs saTvleli erTeuli. zogierT enas ara aqvs 
saTvleli erTeuli, misi ricxviTi saxelebi SezRudulia, ver scildeba 3-s, an 
6-s, an 10-s... amaze meti raodenobis gamosaTqmelad amboben `bevri~, TvliT ki 
veRar iTvlian.

amgvarad, Tvlis yovel sistemas aqvs fuZe anu saTvleli erTeuli. fuZe SeiZleba 

iyos erTze meti nebismieri naturaluri ricxvi.

informatikasa da kompiuterul teqnikaSi gamoiyeneba Tvlis sistema fuZiT 2, 
anu Tvlis orobiTi sistema, romelSic ricxvebis Casawerad gamoiyeneba mxo­
lod ori cifri 0 da 1. Sumerebi iyenebdnen Tvlis eqvsobiT-aTobiT sistemas, 
romelSic ori fuZea _ 6 da 10. am sistemis gadmonaSTia SemorCenili drois 
erTeulebSi: 1 saaTi = 60 wuTi da ara 100, aseve 1 wuTi = 60 wami.  

msoflios enaTa umravlesobaSi (rusuli, azerbaijanuli, Turquli, ebrauli, 
arabuli, somxuri, iranuli, osuri, evropuli enebi...) Tvlis aTobiTi siste­
maa (mcire gamonaklisTa garda), xolo qarTul enaSi Tvlis aTobiT-ocobiTi 
sistemaa. asze nakleb raodenobaSi (magaliTad 78-Si) qarTuli ena gamoyofs 
jer oceulebs (Sesabamisad, 3 oceuli), Semdeg _ aTeulebs (Sesabamisad, 1 aTeu­
li) da bolos rCeba naSTi _ erTeulebi (8). ricxvis saxelwodebac amiTaa gan­
pirobebuli: sam-oc-da-aT-rva-meti. swored aqedanaa miRebuli sityva `samoc-
daTvrameti~.

amrigad, Tvlis qarTul sistemaSi ori fuZea _ 10 da 20. asevea kavkasiur enaTa 
did umravlesobaSi. ocobiTi Tvla kavkasiuri enebis erT-erTi Taviseburebaa.
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4. ricxvis poziciuri Cawera. Tanrigebi

arsebobs Tvlis poziciuri da arapoziciuri sistemebi. arapoziciur siste­
mebSi yoveli cifri erTsa da imave ricxvs gamosaxavs, imisda miuxedavad, Tu 
romel adgilas anu romel poziciaSia is Cawerili. ricxvTa Caweris romauli 
sistema arapoziciuri sistemaa. magaliTad,  cifri I yvelagan aRniSnavs erTs, 
xolo V _ xuTs da sxva. mag., ricxvebSi IV da VI cifri I aRniSnavs erTs miuxeda­
vad imisa V-is win weria, Tu Semdeg. 

poziciur sistemaSi yoveli cifris raodenobrivi mniSvneloba damokidebulia 
mis poziciaze cifrTa mimdevrobaSi, romliTac konkretuli ricxvi Caiwereba. 
magaliTad, poziciur CanawerSi 333 erTi da igive niSani 3 aRniSnavs an 3-s, an 
3 aTeuls (30-s), an 3 aseuls (300-s). xolo erTsa da imave poziciaSi cifrs yo­
velTvis erTi da igive mniSvneloba aqvs. magaliTad, cifri 3, dawerili bolos 
wina poziciaSi, yovelTvis aRniSnavs ocdaaTs.

Tanrigi _ esaa adgili ricxvis poziciur cifrul CanawerSi.

magaliTad, samniSna ricxvis aseulebis TanrigSi Cawerili cifri aCvenebs, Tu 
ramdeni aseulia am ricxvSi, xolo aTeulebis TanrigSi Cawerili cifri _ am 
aseulTa garda kidev ramdeni aTeulia. ese igi, poziciuri sistema _ esaa igive 
Tanrigobrivi sistema. swored amis safuZvelze gaxda SesaZlebeli, rom aTi 
cifriT  Caiweros nebismieri ricxvi. ricxvis CanawerSi 0 niSnavs, rom am ricx­
vSi ar aris saTanado Tanrigis erTeuli.

ricxvi 1 205 903 ase SeiZleba Caiweros:

1 205 903 = 1⋅1000000 + 2⋅100000 + 0⋅10000 + 5⋅1000 + 9⋅100 + 0⋅10 + 3

ricxvi 1 205 903 warmodgenilia saTanrigo SesakrebTa jamis saxiT. es gamosaxu­
leba SeiZleba Caiweros 10-is xarisxebis jamis saxiT (gaviTvaliswinoT, rom 100 
= 1).

1 205 903 = 1⋅106 + 2⋅105 + 0⋅104 + 5⋅103 + 9⋅102 + 0⋅101 + 3⋅100

maSasadame, bolo (yvelaze marjvena) erTeulebis Tanrigi Seesabameba 10-is nu­
lovan xarisxs, mis marcxniv momdevno _ pirvel xarisxs, Semdegi _ meore xarisxs 
anu kvadrats, da ase Semdeg. 

yvelaze xSirad moswavleebi uSveben Semdegi saxis Secdomas. kiTxvaze `ramdeni 
aTeulia 318-Si?~ `ramdeni erTeulia?~ pasuxi xSirad amgvaria _ 318-Si aris 1 
aTeuli da 8 erTeuli. es uxeSi Secdomaa. 318-Si aris ara 1, aramed 31 aTeuli 
da aris ara 8, aramed 318 erTeuli. magram sworia, Tu vityviT, rom 318-Si aris 
3 aseuli da (ese igi, aseulTa garda) 1 aTeuli da (ese igi, aTeulTa garda) 8 
erTeuli. aseve, magaliTad 15-Si aris ara 5, aramed 15 erTeuli, amasTan, 15-Si 
aris 1 aTeuli da (ese igi, aTeulTa garda) 5 erTeuli.
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vTqvaT, mocemulia eqvsniSna ricxvi 201865. masSi unda gamoikveTos saTanri­
go sameulebi: 201´865. pirveli cifri 2 am ricxvSi asiaTaseulTa raodenobas 
aCvenebs. 201´865 ricxvSi 20 aCvenebs aTiaTaseulTa raodenobas, radgan 0 aTi­
aTaseulTa TanrigSi dgas. 0 _ mocemul ricxvSi asiaTaseulTa garda morCe­
nil aTiaTaseulTa raodenobas miuTiTebs (arcerTi ar rCeba). 1 _ niSnavs, rom 
mocemul ricxvSi aTiaTaseulTa garda aris 1 aTaseuli. aseve, 201 uCvenebs 
mocemul ricxvSi aTaseulTa raodenobas, xolo 8 _ aTaseulTa garda morCe­
nil aseulTa raodenobas; 2018 uCvenebs mocemul ricxvSi aseulTa raodenobas, 
6 _ aseulTa garda morCenil aTeulTa raodenobas, 65 _ aseulTa garda morCe­
nil erTeulTa raodenobas, xolo 5 _ aTeulTa garda morCenil erTeulTa 
raodenobas da a.S.
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5. mravalniSna ricxvebis Cawera da wakiTxva

ganvixiloT milioni da milionze didi zogierTi ricxvis saxelwodeba da Cana­
weri. milioni 1 000 000 SvidniSna ricxvia. mis CanawerSi pirveli cifri _ 1-iani 
uCvenebs, rom am ricxvSi sul 1 milionia. marjvniv miwerili 0-ebi ki uCvenebs, 
rom milionis garda naSTi aRaraa, anu arcerTi erTeuli aRaraa. sazogadod, 
milionze meti ricxvebis wasakiTxad saWiroa imis garkveva, Tu ramdeni milio­
nia am ricxvSi da risi tolia naSTi. amis garkveva ki advilad SeiZleba ricxvis 
cifrul CanawerSi saTanrigo sameulebis gamoyofiT. ricxvis CanawerSi saTan­
rigo sameulTa gamoyofa iwyeba marjvnidan (bolodan) da ara marcxnidan. 

mravalniSna ricxvebis wakiTxvasa da CaweraSi xSirad gamoiyeneba klasebisa da 
Tanrigebis cxrili.

miliardebis 
klasi

milionebis 
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magaliTad, gavarkvioT rogor ikiTxeba ricxvebi: 24028728 da 807302304. pirvel 
nabijze saWiroa ricxvis cifrul CanawerSi klasebis anu saTanrigo sameulebis 
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gamoyofa: 24´028´728  da 807´302´304. axla ukve cxadad Cans, rom pirvel ricxvSi 
24 milionia, kidev 28 aTaseulia da kidev 728 erTeulia. amitom es ricxvi ase 
waikiTxeba:         

ocdaoTxi milion ocdarva aTas Svidas rva.

aseve cxadad Cans, rom meore ricxvSia 807 milioni, kidev 302 aTaseuli da 
kidev 304 erTeuli. amitom es ricxvi ase ikiTxeba:      

rvaas Svidi milion samas ori aTas samas oTxi.

asevea SesaZlebeli ufro didi ricxvebis wakiTxvac. 

magaliTad, ricxvi 17 064 108 200 aris 17 miliardi da kidev 64 108 200 anu 

17 ⋅ 1 000 000 000 + 64 108 200 da ikiTxeba:

Cvidmeti miliard samocdaoTxi milion as rva aTas orasi.
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6. ricxvTa Caweris swavlebis meTodikis sakiTxebi

ariTmetikis swavlebisas mosalodnelia, rom moswavlem ricxvi da misi aRniS­
vna, anu misi cifruli Canaweri gaaigiveos erTmaneTTan. amis gamo, moswavle 
ver aRiqvams raodenobas da ricxvs ecleba maTematikuri Sinaarsi, mas ekarge­
ba arsi _ raodenoba. fsiqologiuri eqsperimentebiT damtkicebulia, rom am 
SemTxvevaSi bavSvi meore-mesame klasebSic ki ver iazrebs namdvil raodenobas. 
mas uZlierdeba azrovnebis is bunebrivi iluziebi, romlebic J. piaJes mier 
iqna aRmoCenili. cnobilia raodenobis amgvari iluzia: 5-6 wlis bavSvs (da 
zogjer 7-8 wlis bavSvsac ki) nivTebis erTi da igive raodenoba gansxvavebuli  
hgonia, Tu  grovaSi nivTebi gafantuladaa ganlagebuli. magaliTad,

	

*	 *	 *

*	 *  
* * * * *

marcxena grovaSi ufro meti, fanteli hgonia,  vidre marjvena grovaSi, Tun­
dac grova mis Tvalwin gafanton. SeiZleba piriqiT egonos _ Tu simkvrives 
miaqcia yuradReba. magram farTobi da simkvrive  sivrcis Tvisebebia da ara 
raodenobisa. maSasadame, bavSvi xedavs sivrces da mis mixedviT afasebs rao­
denobasac, xolo namdvil raodenobas is ver aRiqvams. zogjer am amocanis 
sworad gadaWraSi bavSvs daTvlac ki ver Svelis. SesaZloa, es Secdoma mcire 
raodenobis grovebze ar moxdes, magram ufro did raodenobebze mainc mosa­
lodnelia.

am Secdomis Tavidan asacileblad saWiroa, ariTmetikis swavlebis mTavari 
sayrdeni iyos namdvili nivTebis grovebi: saTvleli Cxirebi, asanTis Rerebi, 
rgolebi, kubebi da sxva. saTvleli nivTebis mravalferovneba aucilebelia, 
SemdegSi rom ar gaZneldes raodenobis ganyeneba nivTebisgan. garda amisa, araa 
saWiro cifrebis naadrevi Semotana da miT umetes, maTi weris dawyeba.

sazogadod, pirvelklaselisaTvis cifruli Canaweri Tavidan saqmes arTulebs. 
magaliTad, pirvelklaselma moswavlem unda Sekribos sami da xuTi. Canaweri 
3 + 5 bavSvisaTvis aZnelebs Sekrebis aRqmas. mas vuqmniT formaluri Canaweris 
wakiTxvisa da gaazrebis damatebiT sirTules. 5-6 wlis bavSvs es unar-Cveva  
jer ara aqvs ganviTarebuli. misTvis gacilebiT advilia samis da xuTis ze­
pirad Sekreba, vidre 3 + 5 = 8 Canaweris Sedgena da gaazreba. Tu moswavles 
gauWirdeba angariSi, mas Canaweri ki ar unda mivaSveloT, aramed _ saTvleli 
nivTebi, Tundac sakuTari TiTebi.

moswavlem jer Sekreba-gamokleba realurad, TvalsaCinoebebiT unda iswavlos da 

mxolod amis Semdeg _ am moqmedebaTa aRniSvna, formalizacia, maTi Cawera gamosa­

xulebis saxiT.
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dodo naziriSvilis mier damuSavebulia ricxvebis `dominoseburi~ TvalsaCi­
noeba. swored amgvari TvalsaCinoeba unda gamoiyenos maswavlebelma da pirvel 
klasSi pirveli ori Tvis ganmavlobaSi ar Semoitanos cifrebi, wakiTxviTac ki. 
`dominoseburi~ TvalsaCinoebiT bavSvi myarad SeiTvisebs ricxvis arss _ mis 
raodenobriv Sinaarss. ase, agreTve Tavidan avicilebT ricxvis gaigivebas mis 
aRniSvnasTan, anu cifrul CanawerTan. ricxvi mtkiced SekavSirdeba mis raode­
nobriv arsTan. garda amisa, `dominoseburi~ TvalsaCinoeba, Tavisi koxta da 
TvalSisacemi ganlagebis gamo, Zalian advilad amaxsovrdeba bavSvs. eqvsi wlis 
bavSvis Zlieri xatovan-mxedvelobiTi mexsiereba ganyenebuli maTematikuri az­
rovnebis sayrdeni da erTguli damxmare gaxdeba.

`dominoseburi~ ricxvebi Zalian kargad cvlis nivTTa grovebs. gakveTilze 
nivTTa grovebiT moqmedebis Sesrulebas Zalian bevri dro Wirdeba, ̀ dominose­
buri~ ricxvebi ki piriqiT, Zalian swrafi da advili gamosayenebelia. agreTve, 
maTi saSualebiT ricxvis daSla SesakrebTa jamebad martivad, TvalSisacemad 
da amomwuravad TvalsaCinovdeba. es ki azriani Sekreba-gamoklebis safuZvelia. 
amitom, `dominoseburi~ TvalsaCinoeba nayofieri saSualebaa Sekreba-gamok­
lebis saswavlebladac. cxadia, TvalsaCinoebasac aqvs Tavisi bunebrivi far­
glebi, romelTa darRvevis SemTxvevaSi igi ukve Semaferxebeli gaxdeba. II klas­
Si `dominoseburi~ TvalsaCinoeba unda Seicvalos sqematuri `kvadratuli 
dafiT~.

piaJeseuli iluziis dasaZlevad da raodenobis arsis gasagebad pirvelive ga­
kveTilebidan unda daiwyon savarjiSoebis keTeba dawyvilebaze, sxvadasxvag­
varad ganlagebuli erTi da imave raodenobaTa Sedarebis mizniT. moswavleebi 
TavianTi xeliT awyvileben sxvadasxva grovebs da  rwmundebian, rom raodenoba 
ar icvleba grovis ganlagebis SecvliT. aqtiur-evristikuli meTodikis Se­
sabamisad, maswavlebeli amas Tavad moswavleebs aRmoaCeninebs, TviTon ki ar 
aswavlis, rogorc WeSmaritebas.
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cifrul CanawerSi  3 + 5 = 8, arsebiTad, ar Cans arc ricxvis raodenobrivi da 
arc Sekrebis arsi. `dominosebur~ TvalsaCinoebaSi mas cvlis amgvari suraTi:

am suraTSi erTdroulad TvalsaCinod Cans, rom:

I.    3 + 5 = 8;        II.  5 + 3 = 8;        III.  8 _ 5 = 3;      IV. 8 _ 3 = 5;

V.	 Sekrebis mTavari Tviseba:  3 + 5 = 5 + 3 ;

VI.	 jamsa da erT-erTi Sesakrebis sxvaoba tolia meore Sesakrebisa;

VII.  8 = 3 + 5  anda  8 = 5 + 3   (8-is daSla Sesakrebebad) da sxva.

es yvelaferi Cans ricxvis raodenobrivi arsiT. cifrSi 8 arsad ar Cans raode­
noba rva, xolo `dominoseburi~ rviani TvalsaCinod Sedgeba rva wrisagan.

pirvelklaselisaTvis Canaweri 3+5=5+3 anda winadadeba `jams gamoklebuli 
erTerTi Sesakrebi tolia meore Sesakrebisa~ _ Zalian abstraqtuli da ara­
frismomcemia, mxolod meqanikuri damaxsovreba-gazepirebisaken ubiZgebs mas. 
bavSvi amas ki daimaxsovrebs, magram praqtikuli gamoyeneba gauWirdeba. Sei­
Zleba gauWirdes pasuxis gacema SekiTxvaze: `risi tolia  TxuTmetisa da cxris 
jams gamoklebuli TxuTmeti?~ bavSvs ki, romelsac Sekreba Sinaarseul Tval­
saCinoebaze dafuZnebuli aqtiur-evristikuli meTodikiT aqvs naswavli, amg­
vari SekiTxvebi ar abnevs da dafiqrebis Semdeg azrianad pasuxobs.

amgvarad, pirvel klasSi mTavaria raodenobis arsis wvdoma. amisaTvis saswav­
lo programa aseTi mimdevrobiT unda aigos: dawyvileba, grovaTa met-nakle­
boba, grovaTa toloba, grovis ganlagebis Secvlisas mis SemadgenelTa raode­
nobis ucvleloba, ricxvi erTi _ yvela SesaZlo erTeuli, ricxvi ori _ yvela 
SesaZlo wyvili; ricxvi sami _ yvela SesaZlo sameuli (yvelanairi ganlagebiT); 
... Sekreba _ grovaTa SeerTeba,... gamokleba, rogorc Sekrebis sapirispiro _ 
grovidan aReba, ... .

es yvelaferi xdeba cifrebis gareSe _ mxolod nivTieri TvalsaCinoebiT, ̀ domi­
noseburi grovebiT~ da sityvieri msjelobiT, weras ki mogvianebiT daiwyeben.

garkveuli meToduri siZneleebi Cndeba orniSna ricxvebis wakiTxvis swav­
lebis dros. XX saukunis 60-ian wlebSi aRmoCnda, rom Tbiliseli qarTveli 
mesameklaselebi ariTmetikaSi CamorCebodnen TavianT Tanatol araqarTvel 
Tbiliselebs. amis mizezia qarTul enaSi damkvidrebuli Tvlis aTobiT-oco­
biTi sistema. rusulSi, somxurSi, azerbaijanulSi, inglisurSi da sxva enebSi 
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aTobiTi Tvlaa, amitom pirvelad romeli ricxvic ismis, igive iwereba cifriT. 
qarTulenovani bavSvi ki xedavs Canawers 78, anu xedavs Svidians, magram unda 
Tqvas `sami~ esmis `sam-oc-da-Tvrameti~, anu esmis ricxvebi `sami~ da `Tvrame-
ti~, magram unda daweros ara 318, aramed 78.

zrdasrul adamiansa Tu ufrosklasel moswavles es ar eZneleba, radgan mis 
gonebaSi ukve myaradaa SekavSirebuli orniSna ricxvis saxelwodeba da Canawe­
ri (miCvevis, gamocdilebis wyalobiT). cxadia, droTa ganmavlobaSi dawyebiTi 
klasebis moswavlec eCveva, magram didi dro sWirdeba imisaTvis, rom uSecdo­
mod daeuflos Tvlis Cveulebriv Tanrigobriv sistemas. meore mxriv, zogjer, 
qarTulenovani bavSvi, maT Soris Zalian gonieric ki, ver igebs, Tu ra aris 
am Seusabamobis mizezi. ricxvTa saxelebisa da Caweris swavleba, arsebiTad, 
bavSvis mexsierebis xarjze xdeba. moswavle iZulebuli xdeba, daizepiros, Tu 
rogor iwereba esa Tu is ricxvi. am dros is raodenobas ver swvdeba da, bune­
brivia, Sekreba-gamoklebac uWirs. gansakuTrebiT uWirs zepiri angariSi.

al. wereTelma zogadad, xolo g. beriSvilma da i. kotetiSvilma dawvrilebiT, 
daamuSaves qarTulenovani Tvlisa da ricxvTa Caweris swavlebis meTodika. misi 
saSualebiT moswavle (ZiriTadad II klasSi) kargad iazrebs, Tu ratom xdeba 
zemoaRniSnuli Seusabamoba. amitom mas Secdomebic naklebad mosdis da ariT­
metikasac ukeTesad da Sinaarsianad swavlobs. ocobiTisa da misi Sesatyvisi 
meTodikis saSualebiT moswavle gaiazrebs sazogadod Tvlis sistemebis sa­
fuZvlebs, cxadia, ara Teoriulad, aramed konkretul-praqtikul doneze, 
swavlobs raodenobis daTvlas ara mxolod aTeulebiT, aramed nebismieri 
saTvleli fuZiT. es imdenad Zlierad anviTarebs bavSvis azrovnebas, rom misi 
maTematikuri codnis done da unarebi mTlianobaSi mkveTrad Zlierdeba. mos­
wavle mixvdeba, rom mTavari da ucvleli _ esaa TviT raodenoba, xolo am rao­
denobis sityvieri dasaxeleba an misi cifrebiT Cawera _ pirobiTia. igi sxva­
dasxvagvari SeiZleba iyos da damokidebulia Tvlis fuZeze (cxadia, mixvdeba 
am cnebaTa dasaxelebis gareSe _ mxolod praqtikulad). 

yovelive amaSi SeiZleba daixmaron arsebiTi saxelebi: xuTeuli, eqvseuli, 
sameuli da ase Semdeg (xuTiani, eqvsiani, samiani _ sul sxvaa). qarTul enaSi 
gamzadebulia is cnebebi, romlebic naturalur ricxvTa cnebebis safuZvelia.

z. vaxaniam arsebiTad gadaamuSava g. beriSvilisa da i.kotetiSviliseuli meTo­
dika, aqtiuri mzaobis meTodikis mixedviT. Zalian nayofieri aRmoCnda grove­
bis warmodgena TvalsaCinod: lamazi `dominoseburi~ ganlagebiT. magaliTad, 
ocelementiani grova ase SeiZleba dalagdes sameulebad:

*	 *	 *	 *	 *	 *	 *

*	 *	 *	 *	 *	 *	 *	 *	 *	 *	 *	 *	 *
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daiTvlian ase: eqvsi sameuli da kidev ori erTeuli (ori _ naSTia) da Caweren: 

6 · 3 + 2

cxadia, pirvel da meore klasSi moswavlem ar icis gamravleba da gayofa da 
arc SeiZleba gamravlebis  xseneba. niSani ` · ~ aRniSnavs mxolod sityvas cali 
_ `eqvsi cali sameuli da kidev ori erTeuli~. amasTan, es kargi safuZveli iqne­
ba mesame klasSi gamravleba-gayofis Sesaswavlad. ara marto gamravleba da 
gayofa, aramed Tavidan moswavlem arc ricxvi `oci~ icis da arc sWirdeba. mas 
mocemuli aqvs ucnobi raodenobis mouwesrigebeli grova, romelic man unda 
moawesrigos da daTvalos jufTebad, kerZod, sameulebad. namravlis gamoT­
vlis sakiTxic ki ar daismis. arc imis gaazrebaa saWiro, rom 6 · 3 raodenobiT 
udris 6 · 3-s, `naSTi~ ki am safexurze misTvis niSnavs ubralod `morCenils”. 
daTvlis sameulebad da rac morCeba, isaa naSTi.

savarjiSoebi jufTebiT Tvlaze keTdeba jer mxolod zepirad, Tanac Tval­
saCinod _ saTvleli nivTebis grovebze, Semdeg _ naxatebze, Semdeg _ zogadad 
ricxvebze. mxolod amis Semdeg iwyeba ricxviTi gamosaxulebis Cawera. bavSve­
bi advilad weren ricxviT gamosaxulebas dalagebuli jufTebis mixedviT 
da, piriqiT, _ mocemuli ricxviTi gamosaxulebis mixedviT alageben nivTebis 
jufTebs an xataven raime niSnebis, figurebis Tu suraTebis jufTebs. 

ase moswavleebi swavloben Tvlas sxvadasxva saTvleli fuZeebiT. aTeulobiT 
Tvla _ esaa erT-erTi kerZo SemTxveva jufTebiT Tvlisa, arafriT gamor­
Ceuli sxvebisagan. es mecnieruli TvalsazrisiTac asea. aTeulis gamorCeva 
sxva fuZeebisagan ganpirobebulia ara maTematikuri mizezebiT, aramed mxolod 
imiT, rom adamians xelebze aTi TiTi aqvs.

Semdeg moswavle gaiazrebs, rom cxraze meti da ocze naklebi ricxvebis wa­
sakiTxad da Casawerad isini unda daiTvalon aTeulebad. meore klasSi swav­
loben, rom ocze meti ricxvebis saxelwodebisTvis saWiroa maTi daTvla 
oceulebad, xolo amave ricxvebis Casawerad saWiroa maTi daTvla aTeulebad. 
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davaleba damoukidebeli muSaobisaTvis. 

1.	 romauli cifrebiT mocemuli ricxvebi CawereT arabuli cifrebis sa­
SualebiT

		  a) CCLV;  b) MDC ;  g) LD

2.	 Cawere romauli cifrebis saSualebiT.

a) 1098; b) 1121 g) 1166 

3.	 Semdegi CamonaTvalidan  romeli wevria gamonaklisi? 

xuTeuli, aTeuli, oceuli, wyvili, aseuli, erTeuli, sami.

4.	 gaarkvieT romeli wevria gamonaklisi ricxvTa mocemul erTobliobaSi

A = {065,  020,  460,  082,  006,  501, 110,  106,  540,  161,  081}. 

5.	 CawereT ricxvi as oci milion ormoci aTas samocdacxrameti. gaarkvieT, 
ramden aseuls Seicavs mocemuli ricxvi? ramden aTaseuls?

6.	 CawereT ricxvi as oci milion oTxmoci aTas samocdacameti. mocemuli 
ricxvis cifrul CanawerSi ras aRniSnavs erTiani? rviani?

7.	 gaarkvieT, rogor Seicvleba naturaluri ricxvi, Tu mis cifrul Canawers:

1) marjvniv mivuwerT: 	 a) or nulians;      b) eqvs nulians;

2) marcxniv mivuwerT: 	 a) or nulians;      b) eqvs nulians.

8.	 gaarkvieT Semdegi winadadebebidan, romelia mcdari da ratom?

I.	 xuTniSna ricxvis pirveli cifri gviCvenebs, am ricxvSi ramdeni aTia­
Taseulia;  

II.	 eqvsniSna ricxvis pirveli cifri gviCvenebs, am ricxvSi ramdeni asiaT­
aseulia;  

III.	xuTniSna ricxvis meore cifri gviCvenebs, am ricxvSi aTiaTaseulTa 
garda kidev ramdeni aTaseulia;  

IV.	eqvsniSna ricxvis mesame cifri gviCvenebs, am ricxvSi ramdeni aTaseulia;

9.	 mocemuli ricxvebi warmoadgineT saTanrigo SesakrebTa jamad:

I) rvaas Cvidmeti milion xuTas oTxi aTas samas oTxmoci;

II) Tvrameti miliard as oci milion oras TxuTmeti aTas samocdaori.

10.	dawereT da waikiTxeT rvaniSna ricxvi, romelic akmayofilebs yvela Sem­
deg pirobas:

•	 48 milionze metia;

•	 aseulaTaseulebis aRmniSvneli cifria 0;
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•	 aTeulaTaseulebis aRmniSvneli cifria 4;

•	 aTaseulebis aRmniSvneli cifria 3;

•	 aseulebis, aTeulebisa da erTeulebis aRmniSvneli cifrebia 0,1 
da 2, Sesabamisad.

11.	daasaxeleT ricxvis sami ZiriTadi gamoyeneba da moiyvaneT Sesabamisi 
magaliTebi.   

12.	gakveTilis Temaa: `orniSna ricxvis warmodgena oceulebad da misi sit
yvieri saxelwodeba~. 

romeli magaliTi unda iqnas ganxiluli am gakveTilisTvis?

(a) oTxmocdaeqvsi

86

8·10 + 6

(g)      65

3·20 + 5

samocdaxuTi

(b) oTxmocdaeqvsi

4·20 + 6

86

(d) 18 

0·20 + 18

Tvrameti

13.	gakveTilis Temaa: `sityvierad mocemul (anu oceulebad daTvlil) mrgval 
oceulTa Sedareba~.

romeli magaliTi unda iqnas ganxiluli am gakveTilisTvis?

a)	 ormocdacxra < samocdaori

	 2•20 + 9 < 3 •20 + 2

b)	 60 < 80 

	 6•10 < 8•10

g)	 samoci < oTxmoci

	 3•20 < 4•20

d)	 44 < 49

	 4•10 + 4 < 4•10 + 9



maTematikis safuZvlebi
36

Semajamebeli testi 

1. mocemuli ricxvebidan romeli ver iqneba am kanonzomieri rigis wevri? 

80, 808, 8080, 80808, ... 

a) 808080;   		 b) 80808080;		 g) 808080808;   	 d) 808808.     

2. gakveTilis Temaa: `asze nakleb ricxvTa cifruli Canaweris dakavSireba aTeu
lebad daTvlisas morCenil naSTTan~.

romeli magaliTi unda iqnas ganxiluli am gakveTilisTvis?

a) 	ocdaoTxi = 2·10 + 4. Caiwereba: 24. ras gviCvenebs cifri 2 da ras gviCve­
nebs cifri 4?

b) 	ocdaToTxmeti = 1·20 + 14. Caiwereba: 34. ras gviCvenebs cifri 3 da ras 
gviCvenebs cifri 4?

g) 	ocdaoTxi = 1·20 + 4. Caiwereba: 24. ras gviCvenebs cifri 2 da ras gviCve­
nebs cifri 4?

d) ocdaoTxi = 1·10 + 14. Caiwereba: 24. ras gviCvenebs cifri 1 da ras 
gviCvenebs cifri 4?

3. gakveTilis Temaa: `sityvierad mocemul (anu oceulebad daTvlil) orniSna 
ricxvTa Sedareba~.

romeli magaliTi unda iqnas ganxiluli am gakveTilisTvis?

a)	 ormocdacxra < samocdaori

	 2•20 + 9 < 3 •20 + 2

b)	 49 < 62

	 4•10 + 9 < 6•10 + 2

g)	 samoci < oTxmoci 

	 6•10 < 8•10

d)	 44 < 49

	 2•20 + 4 < 2•20 + 9
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4. vTqvaT, moswavlem Svideulebad unda daalagos 50 cali kubi. romeli gamo­
saxuleba asaxavs kubebis miRebul ganawilebas?

a) 7 · 7 + 5;    b) 6 · 7 + 8;     g) 7 · 7 + 1;    d) 5 · 9 + 5.

5. moswavleebs misces grova, romelic Sedgeba 9 rgolisagan. maswavlebeli 
sxvadasxva moswavleebs awyobinebs am grovas  erTeulebad, wyvilebad, sameule­
bad, oTxeulebad, ... , cxraeulebad da TiToeul Sedegs weren dafaze. bolos, 
aseTi cxrili miiReba:

9 · 1 + 0    	 9 · 1

4 · 2 + 1    	 4 · 2 + 1

3 · 3 + 0    	 3 · 3

2 · 4 + 1    	 2 · 4 + 1

1 · 5 + 4    	 1 · 5 + 4

1 · 6+3	 1 · 6+3

1 · 7 + 2    	 1 · 7 + 2

1 · 8 + 1    	 1 · 8 + 1

1 · 9 + 0    	 1 · 9

romelia am saswavlo qmedebis daniSnuleba?

a)	erTidaimave gasayofis naSTian-unaSTo gayofa sxvadasxva gamyofze. 

b) sxvadasxva gasayofis naSTiani gayofa erTsa da imave gamyofze.

g) sxvadasxva grovis daTvla erTi da imave jufTebiT, naSTian-unaSTod.

d) erTidaimave grovis daTvla sxvadasxva jufTebiT, naSTian-unaSTod.

6.  a da b samniSna naturaluri ricxvebia, ipoveT 3a _ 2b gamosaxulebis udidesi 

mniSvneloba.
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7. orniSna ricxvis cifrebi erTmaneTis momdevno naturaluri ricxvebia. meo­

re orniSna ricxvi Cawerilia imave cifrebiT, oRond Sebrunebuli rigiT. am 

ricxvebidan erT-erTi metia meoreze:

 	 (a) 7-iT;	 (b) 9-iT; 	 (g) 10-iT;	 (d) 11-iT.

8. nino da ana matarebelSi erTmaneTis mezobel vagonebSi arian. nino meeqvse 

vagonSia, ana ki – bolodan merveSi. sul ramdeni vagonia am matarebelSi?

(a) an 11, an 14;

(b) an 11, an 15;

(g) an 12, an 13;

(d) an 12, an 14.
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Tavi 3. moqmedebebi ricxvebze
1. Sekreba-gamoklebis maTematikuri arsi

rogorc wina TavSi aRiniSna, yoveli naturaluri ricxvi _ esaa is saerTo, rac 
aqvs yovelgvar saganTa yvela SesaZlo tolZalovan sasrul erTobliobas. 
amitom, saWiroa, naturalur ricxvebze moqmedebebi simravleebze operaciebis 
saSualebiT ganisazRvros.

vTqvaT, A da B TanaukveTi simravleebia da A simravleSi wevrTa raodenobas 
gamoxatavs naturaluri ricxvi a, xolo B simravleSi _ naturaluri ricxvi b, 
maSin a da b naturaluri ricxvebis jami warmoadgens A∪B simravleSi elemen­
tebis raodenobas
 

Sekrebis maTematikuri arsi _ ori TanaukveTi simravlis  gaerTianeba.

magaliTad, rogor ikribeba sami da xuTi. amisaTvis, raime samwevriani erToblio­
ba unda gaerTiandes masTan TanaukveT xuTwevrian erTobliobasTan, Semdeg ki 
daiTvalos wevrebis raodenoba gaerTianebaSi. amas moswavleebi ase akeTeben: 
airCeven sam TiTs, mere sxva xuT TiTs da iTvlian sul ramdeni TiTi miiRes. Tu 
moswavlem jami gaerTianebasTan ar daakavSira, is ver Cawvdeba Sekrebis arss 
da mouwevs jamebis mniSvnelobaTa meqanikuri dazepireba. pirvel klasSi mas­
wavlebelma Sekrebis Tema aucileblad nivTebis grovebis gaerTianebiT unda 
daiwyos. magaliTad, am sqemaze TvalsaCinod Cans, Tu ratomaa 3 + 5 = 8.     

gamokleba _ esaa Sekrebis sapirispiro moqmedeba. misi arsia ucnobi Sesakrebis ga­

moTvla jamisa da meore Sesakrebis mixedviT.

mocemuli sqemis msgavsi sqemebi pirvelklaselebs gaumartivebs Sekrebis Ses­
rulebas.
a da b naturaluri ricxvebis sxvaoba warmoadgens A\B simravleSi elemen­
tebis raodenobas, Tu B⊂A. 
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ese igi, mocemul simravles unda gamoakldes Tavisi elementebi _ da ara sxva 
simravlis elementebi. amasTan, maklebis Sesabamisi simravle saklebis Sesaba­
misi simravlis qvesimravlea _ da ara sxva simravle. amitom, gamoklebis axsnis 
dros saklebisa da maklebis Sesabamisi cal-calke grovebiT gaTvalsaCinoeba 
ar aris swori. gamoklebisas grovis saxiT mocemulia mxolod saklebi, xolo 
maklebi imave grovaSia. amitom, maklebis warmodgena umjobesia sityviT an cif­
riT.

mocemul sqemebze TvalsaCinod Cans, Tu ratomaa 8 _ 5 = 3.

ganvixiloT zepiri angariSisTvis mosaxerxebeli erT-erTi xerxi. Tu saklebsa 
da maklebs Soris gansxvaveba SedarebiT mcirea, kargi iqneba uaxloes mrgval 
Tanrigamde Sevsebis xerxis gamoyeneba. magaliTad, unda gamoTvalon sxvaobis 
mniSvneloba 394-378=? msjeloben ase: 378-is uaxloesi mrgvali ricxvia 380. mas 
380-mde aklia 2, Semdeg 390-mde aklia 10 da 394-mde aklia 4, amitom sxvaobis 
mniSvneloba SeiZleba ase Caiweros: 2 + 10 + 4 = 16. Sesabamisad, 394-378=16. 
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2. Sekreba-gamoklebis swavlebis meTodikis sakiTxebi

tradiciuli meTodikiT swavlebis dros moswavleebs uWirT raodenobis gaaz­
reba. aseve ver iazreben ariTmetikul moqmedebaTa arss da meqanikurad as­
ruleben maT. imisaTvis, rom moswavleebma ariTmetikuli moqmedebebi meqaniku­
rad ar Seasrulon, saWiroa, ariTmetikuli moqmedeba dayvanil iqnas Tvlaze. 
am SemTxvevaSi, moqmedeba TvalsaCinoc iqneba da misi arsic ukeT warmoCndeba.

pirvelklaselma maTematikis Seswavla unda daiwyos nivTier, konkretul sagneb­
ze moqmedebebiT. misTvis mTavari TvalsaCinoeba unda iyos ara suraTebi, aramed 
namdvili nivTebi. wigni da suraTi ukve ganyenebaa. pirveli klasis maTematikis 
erT-erTi mizani swored esaa _ moamzados moswavle sinamdvilidan wignze gada­
sasvlelad; ganuviTaros moswavles  suraTebsa da nawerebSi namdvili viTarebis 
danaxvis da misi warmodgenis unar-Cveva. pirvel klasSi ki yvela saswavlo aq­
tivoba unda ganxorcieldes nivTebze.

ariTmetikul moqmedebaTa Seswavlisas gavrcelebuli TvalsaCinoebebia su­
raTebze gamosaxuli viTarebebi. magaliTad, daxatulia xeze mjdomi sami da 
ori gafrenili Citi. aseTi tipis suraTebi moqmedebisa da mimarTebis aRqmisT­
vis ar gamodgeba, radgan moqmedeba mxolod moZraobaSi xorcieldeba, suraTi 
ki gaCerebulia (garda kompiuteruli TvalsaCinoebisa) da masSi moqmedebis da­
naxva calke amocanaa. naxatze gamosaxul viTarebaSi maTematikuri moqmedebis 
danaxva araa TvalsaCinoeba. amis gamo, aseTi tipis suraTebis gamoyeneba kargi 
iqneba mas Semdeg, roca moswavleebs kargad eqnebaT aTvisebuli ariTmetikuli 
moqmedebebi da gaazrebuli eqnebaT maTi arsi (II klasSi).

ariTmetikuli moqmedebebis axsna iwyeba SekrebiT. magaliTad, rogor ikribeba 
sami da xuTi? rogorc viciT, sami _ esaa yvela SesaZlo sameulTa erToblio­
ba, misi warmomadgenelia romelime sameuli, xolo xuTi _ esaa yvela SesaZlo 
xuTeulTa erToblioba da misi warmomadgenelia romelime xuTeuli. amitom, 
sami+xuTi unda gaTvalsaCinovdes TiTebiT an CxirebiT: sami Cxiri unda Seaer­
Ton xuT CxirTan da daiTvalon miRebuli grova. saTvleli nivTebi Cxirebis 
garda SeiZleba iyos Rilebi, kubebi, magnitebi, asanTis Rerebi,... . moswavlis 
cnobierebaSi Sekreba erT nivTs rom ar miejaWvos, aucilebelia saTvleli 
TvalsaCinoebebis cvla da sabolood moswavlem nivTebisgan ganyenebuli az­
rovnebac unda SeZlos.

Tavidan kargia SeerTebiT miRebuli grovis erTad moTavseba namdvil jam­
Si, Semdeg safexurebze _ jamis sqemaSi _ elifsSi, romelic `viTom jamia~, es 
gaaadvilebs jamis cnebis gaazrebas.

Sekrebis gaazrebis Semdeg iwyeba gamoklebaze muSaoba. igi  ufro Zneli gasaaz­
rebelia, vidre Sekreba, radgan SeuZlebelia maklebis nivTieri gaTvalsaCinoe­
ba. gamoklebis dros gaTvalsaCinoebuli unda iyos mxolod saklebi. magali­
Tad, rva wris grova da misgan unda aiRon, anu mas unda moaklon sami. iseve 
rogorc Sekreba, gamoklebac  mxolod saTvlel nivTebze moqmedebiT unda 
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Seasrulon. Semdegi safexuria imis gaazreba, rom gamokleba _ Sekrebis sa­
pirispiro moqmedebaa (am terminebis gareSe _ mxolod praqtikulad). es ad­
vilad Cans imave grovebze. magaliTad, xuT wres isev daumaton sami da jamSi 
miiReben isev rvas. es sqemazec TvalsaCinod Cans.

moswavle TvalsaCinod xedavs, rom 
sams mivumatoT xuTi rvis tolia. 
agreTve SeuZlia upasuxos kiTxvas _ 
ras udris rvas gamoklebuli xuTi? 
amisaTvis SeiZleba elifsSi xeli daa­
faros xuTeuls da pirdapir gamoCn­
deba, rom pasuxi samis tolia.
amgvar savarjiSoTa Sedegad moswavle 
TviTon aRmoaCens, rom Sekreba da gamokleba sapirispiro moqmedebebia.

rogorc adre aRiniSna, J. piaJem aRmoaCina bavSvis azrovnebis Tviseba _ rom 
mas uWirs Seqcevadobis gaazreba da masSi invariantobis danaxva _ anu mixvedra, 
rom Tu Sesruldeba raime moqmedeba, Semdeg ki misi sapirispiro moqmedeba, 
amiT sabolood araferi Seicvleba. zemoT aRwerili meTodikiT SesaZlebelia 
J. piaJes mier aRmoCenil Tvisebaze muSaoba da saWiro unarebis gnviTareba.
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3. gamravlebis maTematikuri arsi

naturalur ricxvTa gamravlebas skolaSi gansazRvraven, rogorc tol SesakrebTa 
jamis mniSvnelobis gamoTvlas, xolo namravli _ tol SesakrebTa jamia. vTqvaT, 
unda gamovTvaloT jami: 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4, is SeiZleba mokled Cav­
weroT: 9 ·4, anu cxra cali oTxiani, igivea cxrajer oTxi.

amgvarad, gamravlebis moqmedeba, igivea rac tol SesakrebTa Sekreba. ricxvs, ro­

melic Sesakrebad meordeba ewodeba samravli, xolo ricxvs, romelic gviCvenebs, 

Tu ramdenjer aris gameorebuli toli Sesakrebi, ewodeba mamravli. samravls da 

mamravls, orives _ Tanamamravlebi ewodeba. moqmedebis Sedegs, anu tol SesakrebTa 

jams namravli ewodeba.

cxadia, rom naturaluri ricxvis erTze namravli TviT es ricxvia.

ganvixiloT erTi kerZo meTodikuri sakiTxi. tradiciulad, namravlis Canawer­
Si jer iwereba Sesakrebi, xolo Semdeg _ misi raodenoba. magaliTad, 3 + 3 + 3 + 
3 + 3 + 3 + 3 = 3 ·7. aseve, tradiciul meTodikaSi `samocdaTvrameti~ iSleba ase: 
78 = 10 ·7 + 8 an 78 = 20 · 3 + 18 asea saskolo ariTmetikis kursSi, magram aRmoCnda, 
rom moswavleebi werdnen piriqiT: 78 = 3 ·20 + 18.

sakiTxis arsze dakvirvebis Sedegad dadginda, rom es moswavleebi sworad 
weren (manana fxakaZe). marTlac, rogorc mSobliur enaSi, ise maTematikaSic 
jer iTqmis da iwereba raodenoba, xolo Semdeg _ sagani, magaliTad, `sami vaS-
li~ da ara `vaSli sami~ an `vaSli samjer~,  `15 metri~ da ara `metri 15~; `samo-
ci~ da `xuTi aTasi~ da ara `oci sami~ an `aTasi xuTi~; `oTxi y~ da ara `y oTxi~ 
da sxva.

sazogadod:  X + X +...+ X _ esaa k-jer X, da Caiwereba ase:  k · X = k X, da ara X ·k .

aseve, bunebrivad lagdeba sityvebis rigi namravlis wakiTxvisas:

    3 · 20      	 78 = 3 · 20 + 18

sam jer oci   	 sam oc da Tvrameti

amrigad, tradiciul saskolo ariTmetikaSi damkvidrebuli namravlis Cawera 
da dasaxeleba _ mcdaria rogorc maTematikuri, aseve fsiqologiuri Tvalsaz­
risiT.



maTematikis safuZvlebi
44

4. gayofis maTematikuri arsi. naSTiani gayofa

iseve rogorc gamoklebaa Sekrebis sapirispiro moqmedeba, aseve gayofa _ esaa 
gamravlebis sapirispiro moqmedeba. misi arsia ucnobi Tanamamravlis gamoTvla 
namravlisa da meore Tanamamravlis saSualebiT. a naturaluri ricxvi iyofa b 
ricxvze niSnavs, rom arsebobs iseTi c naturaluri ricxvi, rom a=b∙c, saidanac 
a÷b=c. am dros a aris gasayofi, b _ gamyofi, c _ ganayofi.

gayofis Seswavlisas unda gaviTvaliswinoT sirTule _ naSTiani gayofa _ SeiZ­
leba, a zustad ar gaiyos b-ze da mogvrCes naSTi. es sakiTxi gayofis swavlebis 
dasawyisSive unda gairkves, radgan Tu moswavlem gayofis swavlis dasawyisSi 
mxolod unaSTo gayofebi Seasrula, mas Seeqmneba mcdari Sexeduleba, rom gay­
ofa yovelTvis zustad sruldeba da SeiZleba momavalSi mas gauWirdes naS­
Tiani gayofis gaazreba.

modiT CavuRrmavdeT am sakiTxs da ganvixiloT erT-erTi didi maTematikuri 
sirTule. gayofa yovelTvis mTeli ricxvis miRebiT ar mTavrdeba. magaliTad, 
naturaluri ricxvebis 6-ze gayofisas, unaSTod gayofis Sesruleba yoveli 
urTierTmomdevno eqvsi ricxvidan mxolod erT SemTxvevaSia SesaZlebeli. Tu 
gayofa zustad ar sruldeba, maSin naSTi SeiZleba ornairad iqnas gamoyenebu­
li: Caiweros morCenil odenobad, anu naSTad, an  naSTi Caiweros wiladis saxiT. 
amis mixedviT SeiZleba iTqvas, rom gayofa arsebobs ori saxis: naSTiani gayo­
fa da wiladuri gayofa. pirobiTad, pirveli saxis gayofas vuwodoT naSTiani 
gayofa (SemcvelobiTi) da meore saxisas _ wiladuri gayofa.

pirveli saxis gayofaa naSTiani gayofa. unaSTod gayofa gaxlavT misi kerZo 

SemTxveva, roca naSTi nulis tolia. 

unaSTo gayofa aris naSTiani gayofis kerZo SemTxveva, roca naSTi nulis tolia.

ganvixiloT naSTiani anu SemcvelobiTi gayofis arsi. gamravleba aris tol 
SesakrebTa Sekreba, gayofa gamravlebis sapirispiro moqmedeba; amitom, gayofa 
niSnavs ricxvis daSlas tol SesakrebTa jamad. 

maSasadame ganayofis mosaZebnad, unda gairkves ramdenjer unda Sekribon gamyofi, 

rom miiRon gasayofi. 

magaliTad,  21 : 4 = ? sakiTxi ismis ase: ramdenjer unda Sekribon 4, rom miiRon 
21? 4 + 4 + 4 + 4 + 4 = 20, xolo 21-Si meti oTxeuli aRar moTavsdeba, amitom,   
21 : 4 = 5 (naSTi 1). radgan 21 = 5 · 4 + 1, amitom, ganayofia 4 da naSTi _ 1. Tu 
unda Seasrulon 20 : 4, maSin ganayofia 5, da naSTi 0, rac igivea 20 : 4 = 5.

moviyvanoT ganxiluli sakiTxis yofacxovrebaSi gamoyenebis magaliTi: gaarkvi­
eT, 21 lariT maqsimum ramdeni cali 4-lariani wignis yidvaa SesaZlebeli. radgan 
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21 = 5 · 4 + 1, amitom SeiZleba SeiZinon 5 wigni da xurda darCebaT 1 lari.

rogorc ukve aRvniSneT, gamravleba aris tol SesakrebTa Sekreba da gayofa 
gamravlebis sapirispiro moqmedeba. rogor aris igi dakavSirebuli gamokle­
basTan? vTqvaT mocemulia 21 Cxiri.

| | | | | | | | 
| | | | | | | | 

| | | |
amovakloT oTxeulebi Cxirebis saerTo raodenobidan. procesi gavagrZeloT 
manam, sanam SesaZlebelia oTxeulebis amokleba. 21 Cxiridan amoakldeba 5 cali 
oTxeuli da kidev morCeba erTi Cxiri:

		  | | | |         | | | |   | | | |    | | | |    | | | |   |
20 _ 4 _ 4 _ 4 _ 4 _ 4 =1.

ocdaerTs oTxi gamoakldeba 5-jer da dagvrCeba 1. gveqneba 

21 : 4 = 5 (naSTi 1). 

maSasadame, gayofa niSnavs tol maklebTa mravaljerad gamoklebas. ganayofis mo­

saZebnad, unda gairkves, ramdenjer unda gamovakloT gamyofi gasayofs.

ganvixiloT Semdegi magaliTi: vTqvaT TefSze devs 13 vaSli, romelic unda 
gavunawiloT bavSvebs ise, rom TiToeuls Sexvdes 3 vaSli. ramden bavSvze Si­
Zleba ganawildes vaSlebi? 

13 _ 3 _ 3 _ 3 _ 3 = 1

sami unda gamovakloT camets 4-jer da darCeba 1, anu 13-is samze gayofisas 
miiReba ganayofi 4 da naSTi 1. 13 : 3 = 4 (naSTi 1). amitom 13 vaSli gaiyofa 4 
bavSvze. TiToeuls Sexvdeba 3 vaSli da kidev morCeba 1. 

II. gayofis meore saxea wiladuri gayofa anu Tanabari dayofa. ganvixiloT igive 
magaliTi da 21 gavyoT 4 Tanabar nawilad:
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21 4 21 4 21
4

5 1
4

= ⋅ = = =x x, :  

magaliTad, rogor ganawildeba 21 lari Tanabrad 4 bavSvs Soris? TiToeuls 
Sexvdeba 5 lari da kidev 1/4 TeTri anu 5 lari da 25 TeTri.

gayofis namdvili pirveladi arsi _ esaa pirveli saxis gayofa, radgan naSTiani 
gayofis gza bunebrivi da TvalsaCinoa. moswavleebi daiwyeben pirdapir oTxeu­
lebis Sekrebas manam, sanam 21-s ar gadaaWarbeben. 21-is 4-ze Tanabrad gayofa 
ki, cxadad ar Cans. amitom, jer kargad unda iswavlon naSTiani (SemcvelobiTi) 
gayofa da, mxolod Semdeg, da naSTiani gayofis safuZvelze, unda daiwyon 
gayofis gamoyeneba Tanabari dayofisTvis da, Sesabamisad, wiladebisTvisac.

skolaSi gayofis swavlebisas erT-erTi umniSvnelovanesi sakiTxia, rom ar 
avrioT pirveli da meore saxis gayofa erTmaneTSi _ radgan am dros mos­
wavle verc naSTs gaiazrebs kargad da verc wiladebs. maswavleblebma unda 
gaiTvaliswinon, rom logikurad wiladebis Seswavlas sWirdeba naSTiani gayo­
fis codna; piriqiT, naSTian gayofas ki wiladebis codna ar sWirdeba. zogjer 
wiladebis naadrevi Semotana xels uSlis naSTiani gayofis Seswavlas. amitom, 
moswavleebma jer safuZvlianad unda Seiswavlon da gaiazron naSTiani gayo­
fa  da mxolod amis Semdeg, daaxloebiT me-V-e klasidan, SeiZleba wiladur 
gayofaze gadasvla. amrigad, naSTiani gayofa maswavleblebma unda gamoiyenon 
wiladuri gayofis winare codnad.

TvalsaCinoebisTvis gamodgeba naSTiani gayofa ricxvTa sxivze.

magaliTad, rogor SevasruloT 170 : 30 ricxviT sxivze:

naSTiani gayofa ricxvTa sxivze

analogiuri sxivi oRond 30-is gamoklebiT wamovideT 170-dan 

naxazidan Cans, rom 170-Si eteva 5 cali ocdaaTeuli da kidev rCeba naSTi 20.  

amgvarad, 170 : 30 = 5 (naSTi 20).

gayofis arsis safuZvelze gamravlebis, gamoklebisa da Sekrebis saSualebiT 
gayofis Sesruleba martivad SeiZleba. ganvixiloT ramdenime SemTxveva.
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1) radgan namravli aris tol SesakrebTa jami, xolo gayofa aris gamravlebis 
sapirispiro moqmedeba _ raime raodenobis daSla tol SesakrebTa jamad, am­
itom 90-is 11-ze gayofa niSnavs, rom 90 unda daiSalos TerTmeteulebad da 
gairkves, ramdeni TerTmeteuli moTavsdeba 90-Si:

11 + 11 = 2 · 11 = 22

11 + 11 + 11 = 3 · 11 = 33

11 + 11 + 11 + 11 = 4 · 11 = 44

...  ...   ...

11 + 11 + 11 + 11 + 11 + 11 + 11 + 11 = 8 · 11 = 88

11 + 11 + 11 + 11 + 11 + 11 + 11 + 11 + 11 = 9 · 11 = 99 _ es ukve aRar moTavsdeba. 
amitom, 90-Si moTavsdeba 8 cali TerTmeteuli da kidev morCeba naSTi 2.

igive gayofa, SesaZloa SevasruloT asec: 

90-11=79

90-11-11=68

90-11-11-11=57

90--11-11-11-11=46

90-11-11-11-11-11=35

90-11-11-11-11-11-11=24

90-11-11-11-11-11-11-11=13

90-11-11-11-11-11-11-11-11=2

meti TerTmeteuli ukve aRar moTavsdeba. amitom 90-Si moTavsdeba 8 cali 
TerTmeteuli da kidev morCeba naSTi 2.

amgvarad, 90 = 8 · 11 + 2  da 90 : 11 = 8 (naSTi 2). moswavleebma yuradReba unda 
miaqcion, rom naSTi ar SeiZleba iyos gamyofze meti an misi toli. magaliTad, 
roca raime ricxvs yofen 11-ze, naSTi ar SeiZleba iyos 11, 12, 13 an ufro meti. 
es imitom, rom TiToeul maTganSi kidev moTavsdeba TerTmeteuli. magaliTad, 
moswavlem raRac ricxvi gayo 11-ze, ganayofi miiRo 20 da naSTi 14. maSin am 
14-isgan xom SeiZleba kidev erTi TerTmeteulis gamoyofa. ese igi, ganayofs 
daemateba kidev erTi 11-euli, xolo naSTi sinamdvileSi yofila 14-11 = 3. ami­
tom, moswavles nacvlad pasuxisa _ 20 (naSTi 14),  unda mieRo 21 (naSTi 3).

zemoT aRiniSna, rom naSTi SeiZleba iyos nulis toli, am dros gasayofi iyofa 
gamyofze unaSTod.



maTematikis safuZvlebi
48

2) saWiroa Seasrulon unaSTo gayofa 1500 : 250 = ?  

isev unda gamoiyenon gamravleba  4 · 250 = 1000;  2 · 250 = 500;  4 + 2 = 6; amgva­
rad, 1500 : 250 = 6.

3) analogiurad, 112 :11 = ?; 10 · 11 = 110; 110 + 2 = 112. maSasadame 112 : 11 = 10 (naSTi 2).

naSTiani gayofis Semowmebac SeiZleba. magaliTad, 87 : 6 = 14 (naSTi 3). pirvel 
rigSi naSTi unda SevadaroT gamyofs _ naSTi naklebi unda iyos 6-ze _ 3 < 6; 
radgan, am SemTxvevaSi naSTi naklebia gamyofze, Semdeg etapze ganayofi unda 
gavamravloT gamyofze _  14 · 6  =  84 _ da miRebul namravls davumatoT naSTi: 
84 + 3 = 87. Tu miiReba gasayofi, maSin naSTiani gayofa sworadaa Sesrulebuli.

rogorc zemoT aRvniSneT, naSTiani gayofa maswavleblebma unda gamoiyenon 
wiladuri gayofis winare codnad. garda wiladuri gayofisa, igi qveSmiweriT gay­
ofis safuZvelicaa. mas emyareba qveSmiweriT gayofis algoriTmi. naSTiani gayofis 
gareSe SeuZlebelia qveSmiweriT gayofis algoriTmis dasabuTeba da gaazreba. 

moswavleebisTvis naSTis gaazreba, ise, rom gayofis moqmedeba jer arc ki us­
wavliaT, saWiroa pirvel da meore klasebSive. naSTis gareSe moswavle ver 
gaiazrebs orniSna ricxvis agebulebas, Tvlis safuZvels da, miT umetes, 
oceulebiT Tvlas.

naSTiani gayofa dawyebiTi klasebis mTeli ariTmetikisTvis mniSvnelovani sakiT­

xia, radgan igi aerTianebs Tvlas, Sekreba-gamoklebasa da gamravlebas.

ganvixiloT naSTiani gayofis kidev erTi gamoyeneba _ Tvla StrixebiT.

vTqvaT, Jurnalistma unda gamokiTxos 200 adamiani da dausvas maT erTi da igive 
SekiTxva, romelsac oTxi SesaZlo pasuxi aqvs: `ki~, `ara~, `saSualo~, `ar vici~. 
TiToeuli miRebuli pasuxis Semdeg Jurnalisti Sesabamis striqonSi Camousvams 
TiTo Strixs (mokle xazs). bolos ki gadaiTvlis Strixebis raodenobas:

ki	 |||||||||||||||||||||||||||||||||||||||||

ara	 ||||||||||||||||||||||||||||||||||||||||||||||||||

saSualo	 ||||||||||||||||||||||

ar vici	 ||||||||||||||||||||||||||||||||||||

	
amgvar Strixebs erTi nakli aqvs. saTiTaod gadaTvlis gareSe ar Cans maTi rao­
denoba. amitom, ufro mosaxerxebelia Semdegi saxis Canawerebi: 
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amgvari aRniSvnebi imiTaa mosaxerxebeli, rom adamiani daTvlis gareSe, Tvalis 
erTi SevlebiT cnobs raodenobas 5-mde, 5-s ki cnobs gadaxazuliT. xuTeule­
bad Tvla im mxrivacaa mosaxerxebeli, rom ori xuTeuli igivea, rac erTi aTeu­
li.

Cveni Jurnalisti gamokiTxvis Sedegebs daaxloebiT amgvarad Cawerda:

ki                          

ara                              

saSualo                     

ar vici                

maSasadame, gamokiTxvis saboloo Sedegebi amgvari yofila:

ki 8 · 5 + 1  =  41
ara 10 · 5 =  50

saSualo 4 · 5 + 2  =  22

ar vici 6 · 5 = 36
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5. ricxvi nuli. moqmedebebi ricxvebze, romelTa Canawerebi nulebiT 
mTavrdeba

naturaluri ricxvebi ganimarta simravleebis saSualebiT. aseve unda ganisazR­
vros ricxvi nulic. yvela carieli simravle tolZalovania da, Sesabamisad, 
cariel simravleTa erTobliobas Seesabameba ricxvi nuli. nuli laTinuri 
sityvaa da aRniSnavs arcerTs, arafers. 

yoveli carieli simravle nebismieri simravlis qvesimravlea, amitom nuli nak­
lebia nebismier naturalur ricxvze.

nebismieri naturaluri ricxvis da nulis jami isev es naturaluri ricxvia, 
xolo nebismieri naturaluri ricxvis nulze namravli tolia nulis, radgan 
nuli ramdenjerac unda aviRoT Sesakrebad, jamSi miviRebT mainc nuls. nulis 
gansazRvrebidan cxadia, rom 0 : a = 0. nulze gayofa ar SeiZleba. marTlac, 
vTqvaT a nulisgan gansxvavebuli ricxvia da  a : 0 = b, maSin a = b · 0 = 0, rac 
SeuZlebelia, radgan daSvebis Tanaxmad a nulisgan gansxvavebuli ricxvia.

ganvixiloT nulebiT daboloebul ricxvebze moqmedebebi. 

nulebiT daboloebuli ricxvebis gamravlebis dros nulebs SeiZleba yuradRe­
ba ar mieqces da ise Sesruldes gamravleba, xolo bolos miRebul namravls 
imdeni nuli mieweros, ramdenicaa yvela TanamamravlSi erTad. magaliTad,

8000 · 700=(8 · 1000)(7 · 100)=56 · 100000 = 5600000

igive principi SeiZleba gamoviyenoT qveSmiweriT gamravlebis drosac. maga­
liTad,

gansakuTrebiT yuradReba misaqcevia nuliT daboloebuli ricxvebis gayofa. 
roca  gasayofi bolovdeba nulebiT, maSin gayofa iwyeba Cveulebrivad; Tu ga­
sayofi nulebamde unaSTod gaiyo, maSin gayofa dasruldeba da ganayofs miewe­
reba gasayofis nulebi, magaliTad:  

 

Tu gayofa unaSToa da gamyofic bolovdeba nulebiT, maSin:

54000 : 600 = ?;  54000 : 600 = 54000 : (6 · 100) = 54000 : 6 : 100;

54000 : 6 gayofis Sesruleba ukve cnobilia: 54 : 6  =  9, amitom davwerT 9-s, 



Tavi 3
51

mas marjvniv miewereba gasayofis damaxsovrebuli nulebi _  9000; Semdeg ki 
Seasruleben 100-ze gayofas anu Camoacileben gamyofis nulebs da Sedegia 90.  

amgvarad, Tu gayofa unaSToa da gamyofic bolovdeba nulebiT, maSin jer  nu­

lebs yuradReba ar mivaqcioT da ise gavyoT, Semdeg ganayofs marjvniv mivuweroT 

imdeni nuli, ramdenic aqvs gasayofs (damaxsovrebulebi), Semdeg ki CamovaciloT 

imdeni nuli, ramdenic aqvs gamyofs.

ganvixiloT nuliT daboloebuli ricxvebis naSTiani gayofis swavlebis dros 
tipuri Secdoma. magaliTad, 271900 : 9;  gasayofs Camoaciles nulebi da miiRes 
ganayofi 2719 : 9  =  302, Semdeg ki ganayofs miuweres is Camocilebuli nulebi 
da miiRes 30200 _ magram cxadia, rom ganayofi mcdaria, radgan 271900 : 9  =  30211 
(naSTi 1).

aseTive Secdomaa mosalodneli maSinac, rodesac gamyofic nulebiTaa dabo­
loebuli. magaliTad, 	

	 102000 : 50000 = 102 : 50 = 2 (naSTi 2);

an Tu kidev Sekvecaven: 	

102000 : 50000 = 102 : 50 = 51 : 25 = 2 (naSTi 1).

es Secdoma gamowveulia wiladuri anu Tanabari gayofis mTavari wesiT _ 
SekveciT _ naSTiani gayofis dros Sekveca ar SeiZleba. ganxilul magaliTSi naS­
Ti aris ara 1, aramed 2000.

aseve, ar SeiZleba nulebis Camocileba, Tu gamyofis nulebis raodenoba metia 
da  gayofa naSTiania. magaliTad, 1210 : 900 = 1 (naSTi 310), nulebis CamocilebiT 
ki miiReba mcdari pasuxi: 1210 : 900 = 121 : 90 = 1 (naSTi 31).  

amgvarad, naSTiani  gayofis dros  nulebis  Camocileba-damaxsovreba ar SeiZ-

leba.
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6. gamravleba-gayofis swavlebis meTodikis sakiTxebi.

aRsaniSnavia, rogorc Sekrebis Seswavla ar niSnavs jamebis mniSvnelobaTa 
dazepirebas, aseve gamravlebis Seswavla ar niSnavs namravlebis mniSvnelobaTa 
(`gamravlebis tabulis~) tradiciul dazepirebas da arc mxolod qveSmiweriT 
gamravlebis wesebis dauflebas. rogorc sxva sakiTxebis swavlebisas, am SemTx­
vevaSic mTavaria TviT cnebis gaazreba.

mesame klasamde moswavlem kargad unda icodes, rom  9 · 4 aris cxra cali oTx­
euli, anu  4 + 4 + 4 + 4 + 4 + 4 + 4 + 4 + 4. 

mesame klasSi iwyeba namravlis warmodgena tol SesakrebTa jamebad. zepiri  
gamoTvlebis gamoyenebiT moswavleebi miiReben mocemul nimuSebs.

aseTi savarjiSoebi SeiZleba Sesruldes ufro didi raodenobebisTvisac. mas­
wavlebelma ar unda ifiqros, rom gamosaxulebaSi erTi da imave Sesakrebis  
mravaljer gameoreba zedmetia. piriqiT, swored ase gaiazrebs moswavle imas, 
Tu ra aris gamravleba _ igi Tavisi xeliT dawers da daTvlis am SesakrebTa 
raodenobas.

rogorc adre iyo aRniSnuli, pirvel klasSi SesaZlebelia cneba `naSTis~ Se­
moReba gayofis xsenebis gareSe. magaliTad, 38 kubis oTxeulebad dawyobiT 
miiReba: 9 · 4 + 2 ̀ cxra oTxeuli da naSTi ori~, anu ̀ cxra oTxeuli da kidev ori~. 
sityva `naSTi~ igivea, rac `kidev~. ga­
nixilaven xan unaSTo, xan ki naSTian 
jufTebs. Tumca termini `jufTi~ mas­
wavlebelma SeiZleba ar axsenos da is­
aubros konkretulad, sameuli, oceu­
li da sxva.

amgvari meTodikiT swavlebisas mos­
wavleebma meore klasSive ician, rom 
9 · 4 aris tol SesakrebTa (oTxeul­
Ta) jami. gasaazrebeli rCeba, rom  
9 · 4 raodenobiT igivea, rac 4 · 9. amis 
Cveneba ki SesaZlebelia TvalsaCinoe­
biT, kerZod, cxrilis meSveobiT _ 
oTxi cxraeuli, anu 4 · 9, raodenobiT 
imdenia, ramdenic cxra oTxeuli anu  
9 · 4. radgan moswavleebma Sekrebis 
gadanacvlebadoba ukve ician, gamrav­
lebis gadanacvlebadobas isini savse­
biT bunebrivad da advilad iazreben.

2 = 1+1				    2 · 1

3 = 1+1+1                			   3 · 1

5 = 1+1+1+1+1			   5 · 1

6 = 1+1+1+1+1+1          		  6 · 1

6 = 2+2+2               			   3 · 2

6 = 3+3                  			   2 · 3

7 = 1+1+1+1+1+1+1       		  7 · 1

8 = 1+1+1+1+1+1+1+1 		  8 · 1

8 = 2+2+2+2                  		  4 · 2

8 = 4+4                  			   2 · 4

9 = 1+1+1+1+1+1+1+1+1		  9 · 1

9 = 3+3+3				    3 · 3

10= 1+1+1+1+1+1+1+1+1+1  	 	 10 · 1

10 = 2+2+2+2+2      			   5 · 2

10 = 5+5                       		  2 · 5
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gamravlebac da gayofac rac SeiZleba metad unda daemyaros Sekrebas. mxolod 
amiT aicilebs maswavlebeli gamravleba-gayofis meqanikur, gauazrebel daz­
epirebas, xolo TviT Sekreba pirvelive klasSi unda dafuZndes Tvlaze, anu 
TanaukveT simravleTa gaerTianebis wevrTa raodenobis garkvevaze. 
amgvarad, maswavlebelma yvela ariTmetikuli moqmedeba sabolood unda dai­
yvanos sxvadasxva simravleebis wevrTa raodenobis gamoTvlaze, anu Tvlaze. 
amaze sityvis mniSvnelobac metyvelebs: `gamoTvla~-s fuZea `Tvla~. swored 
Tvla aris pirveladi, bunebrivi ariTmetikuli moqmedeba. moswavlisTvis ad­
vilad gasaazrebelia is, rac Tvlas ukavSirdeba. es meTodikuri argumenti 
misaRebia logikur-maTematikuradac. maTematikaSi mecnierulad gamarTulia 
mxolod is cneba, romelic raime saxis simravleze daiyvaneba.

ariTmetikis mecnieruli dafuZnebisa da ariTmetikis gaazrebuli swavlis 
saukeTeso Tanmimdevroba mocemulia  sqemaze (masSi yvelgan igulisxmeba moq­
medeba saTanado ricxvTa farglebSi _ mxolod wina  farglebis sakmao gan­
mtkicebis Semdeg). es sqema zedmiwevniT aRwers ariTmetikis agebis aramarto 
meTodikur, aramed mecnierul-maTematikur Tanmimdevrobasac _ es ori Tanmim­
devroba erTmaneTs emTxveva.

sqemaze TvalsaCinoa moqmedebaTa ierarqia: romelia maRali rigis moqmedeba da 
romeli _ dabali. Tumca yoveli moqmedeba mWidrod emyareba mis wina, ufro 
dabali rigis moqmedebas.

sqemaze TvalsaCinod Cans zepiri angariSis upiratesoba weriTTan SedarebiT. 
weriTi moqmedeba winaswar kargad ganmtkicebul imave zepir moqmedebas em­
yareba, Tanac wamyvani mainc zepiri moqmedebaa. magaliTad, gaumarTlebelia 
qveSmiweriT Sekreba-gamokleba manam, sanam moswavle ar gaiazrebs aramarto 
Sekreba-gamoklebis cnebebs, aramed zepiri Sekreba-gamoklebis xerxebsac. amas 
ki I-II klasebi sWirdeba. ese igi qveSmiweriT Sekreba-gamokleba III klasamde 
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naadrevia. Sesabamisad, qveSmiweriT gamravleba-gayofis dawyeba umjobesia IV 
klasidan, radgan III klasSi moswavlem jer qveSmiweriT Sekreba-gamokleba unda 
gaiTavisos.

am gegmis darRveva, anu mWidro kavSiris gawyveta ariTmetikul moqmedebaTa 
Soris am moqmedebaTa codnas Sinaarss daukargavs, xolo piriqiT, gegmis dacva 
moswavlis mier qveSmiweris wesebis gaazrebul dauflebas ganapirobebs, riTac 
miiRweva saskolo maTematikis erT-erT umTavresi mizani _ ricxvis gumanis 
ganviTareba.

am gegmiT swavlebas erTi sirTule axlavs. maswavlebelma unda gaafrTxilos 
moswavleTa mSoblebi, rom swavlebaSi araswori CareviT saqme ar gaafuWon 
(mSobels xSirad eCqareba, rom Svils qveSmiweriT angariSi daawyebinos). ufro 
metic, Tavad maswavlebelsac kargad unda axsovdes, Tu ra aqvs naswavli klass 
da uneburad naadrevi qmedebebi ar daiwyos.
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7. sidideebi da maTi sazomi erTeulebi. moqmedebebi sidideebze.

dawyebiT klasebSi iswavleba sxvadasxva sidide, rogoricaa sigrZe, masa, Rire­
buleba, dro, manZili, siCqare.

sidide SeiZleba gaizomos sxvadasxva erTeulebiT. ganvixiloT zogierTi maT­
gani. sigrZis sazomi erTeulia metri (m). sityva ̀ metri~ berZnuli warmoSobisaa 
da zomas niSnavs. sidideTa gazomvis Sedegis Casawerad araa sakmarisi marto 
ricxvebis Cawera, aucilebelia erTeulebis miTiTebac. magaliTad, azri ar 
aqvs winadadebas: `adamianis simaRlea 1,7, unda vTqvaT, rom adamianis simaRlea 
1,7m.

metris garda sigrZis sazomi sxva erTeulebic gamoiyeneba: milimetri, santi­
metri, decimetri, kilometri. 

1 kilometri = 1km, 1 decimetri = 1dm, 1 santimetri = 1sm, 1 milimetri = 1mm

sigrZis sazom sxvadasxva erTeulebs Soris Tanafardoba gamosaxulia cxrilSi.

 

         1km
:1000

1m
:10

1dm
:10

1sm
:10

1mm

magaliTad, cxrilis gamoyenebiT SeiZleba gamoisaxos:

15km = 15000 m;   7 m = 700 sm;  500 dm = 50 m,  12 sm = 0,12 m.

masis ZiriTad erTeulad miRebulia kilogrami (kg). miuxedavad amisa, masis am 
da sxva erTeulebis saxelwodeba iwarmoeba gramisgan. (grami berZnuli sityvaa 
da mcire wonas niSnavs).

1 grami = 1 g = 0,001 kg

1 centneri = 1 c = 100 kg

1 tona = 1 t = 1000 kg

saqarTveloSi Rirebulebis sazomi erTeulia lari da TeTri. 

1 lari = 100 TeTri.

uZvelesi droidan drois sazom erTeulad miRebulia dRe-Rame. dRe-Ramis  
1/24 nawils saaTi ewodeba, 1/60 sT = 1 wT, xolo 1/60 wT = 1 wami.

siCqare ewodeba drois erTeul monakveTSi gavlil manZils, anu 1 saaTSi,  
1 wuTSi an 1 wamSi gavlil manZils. siCqaris sazomi erTeulis dasaxeleba miiRe­
ba sigrZisa da drois sazomi erTeulebisgan. magaliTad, siCqaris erTeulad 
miRebulia 1 kilometri saaTSi (1 km/sT), 1 metri wuTSi (1 m/wT), 1 metri wamSi 
(1 m/wm).
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sidideebs, romelTa gazomva SesaZlebelia, ariTmetikaSi saxeldebul ricxvebs 
uwodeben. simoklisaTvis maTac `sidideebi~ ewodeba. magaliTad, 5 sm, 3 kg,  
6 sT, 700 g, 7 lari. sidideebia agreTve: 5 dm 3 sm, 1 dRe-Rame 5 sT, 4 kg 120 g, 
12 lari 25 TeTri, da sxva. ganvixiloT sidideebze moqmedebebis sakiTxebi.

SeiZleba sidideebis ricxvebze gamravleba an gayofa. Sedegad iseTive sididee­
bi miiReba. magaliTad,

7 · 3 sm = 3 sm ··7 = 21 sm,	 42 kg : 2 = 21 kg,	 4 wT : 4 = 1 wT  

sididebis Sekreba an gamokleba yovelTvis ar SeiZleba _ magaliTad, azri ara 
aqvs Semdeg Canawerebs: 

5 m + 3 kg, 6 t _ 5 sT,  5 m + 3, 6 lari _ 5  da a.S.

SeiZleba mxolod erTi da imave sidideebis Sekreba da gamokleba _ magaliTad, 
sigrZis erTeulebis an masis erTeulebis da a.S.

7 kg + 3 kg  = 10 kg,	 1 sT _ 20 wT = 40 wT,

5 m + 17 sm = 5 m 17 sm,	 20 TeTri _ 20 TeTri = 0 TeTri.

erTgvari sidideebi iyofa erTmaneTze da Sedegad miiReba  ara sidide, aramed 
ricxvi. magaliTad, 

12 m : 4 m = 3,    1 kg : 200 g =  1000 g : 200 g =  5  	    60 wT : 30 wT = 2

garda aRniSnuli moqmedebebisa, SeiZleba sidideebis gamravleba, romelic 
mogvianebiT iqneba ganxiluli. 

saskolo maTematikis kursSi unda mieqces yuradReba sidideebis Seswavlas, 
radgan sidideebi _ erT-erTi iseTi sakiTxia, romelSic naTlad Cans maTe­
matikis kavSiri yofacxovrebasTan.

magaliTad, ra odenobis wvenia vaSlis wvenis savse yuTSi?

SearCieT SesaZlo pasuxi:

a) 2 kilometri;	 b) 2 vaSli;  

g) 2 metri;	 d) 2 kilogrami;

e) 200 kilogrami;	 v) 2 grami.

am amocanaSi swori pasuxi SeiZleba airCios meoTxeklaselTa mxolod  garkveul­
ma nawilma. zogierT meoTxeklasels hgonia, rom wvenis odenoba SeiZleba iyos 
2 km, an 2 m, an 2 vaSli, an 200 kg.
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davaleba damoukidebeli muSaobisaTvis. 

1. gaarkvieT ra ricxvebi unda eweros ricxviT sxivze „?“ niSnebis nacvlad?

2. jami SecvaleT namravliT da gamoTvaleT martivi xerxiT.

I.	  6 + 4 + 6 + 6 + 6 + 16 + 6 + 6;       

II.	  8 + 9 + 9 + 9 + 8 + 9 + 9 + 9 + 8 + 8 + 8 + 9 + 8 + 8;

III.	 11 + 5 + 5 + 5 + 11 + 5 + 11 + 5 + 5 + 5 + 5 + 11 + 5 + 5 + 25 + 5 + 15 + 5 + 8.

3. risi toli SeiZleba iyos naSTi kenti ricxvis gayofisas 6-ze?

4. cnobilia, rom 13986000 : 74 = 189000. angariSis gareSe moifiqreT, risi 
toli iqneba 13986 : 74.

5. ipoveT naSTi a) 8200 : 2000;  b) 820000 : 400000 

6. gaarkvieT romel tolobaSia Secdoma da aRwereT is.

	 a) 75 : 15 = 5 (naS. 0);		  b) 62 : 9 = 6 (naS. 8);  

	 g) 70 : 30 = 2 (naS. 10);      	 d) 87 : 20 = 4 (naS. 17).  

7. gaarkvieT romel tolobaSia Secdoma da aRwereT is.

	 a) 65 : 13 = 5 (naS. 0);   		  b) 88 : 9 = 8 (naS. 16);    

	 g) 100 : 30 = 3 (naS. 10);     	 d) 107 : 20 =5 (naS. 7).

8. SeadareT erTmaneTs. 

1 km da 900 m;  2 sT da 70 wT;  1 kg da 200 g;  27 sT da 2 dRe-Rame;  

 70 dm 30 mm da 530 sm;  1 Tve da 39 dRe-Rame;   5 sT 25 wT da 375 wT; 

 45 c 670 g da 3580 g.

9. 9 yuTSi 180 kg makaroni eteva. ramden aseT yuTs gaavsebs 526 kg makaroni?

10. gamosaxe. 

  240 wm = ... wT ;  7200 wm = ... sT;  80 c 160 kg = ... kg;  374 dm = ... mm

11. simboloTi * aRniSnulia erT-erTi ariTmetikuli moqmedeba: Sekreba, gamok­

leba, gamravleba, an gayofa. cnobilia, rom 7 * 1 < 6 * 2. ris tolia 15 * 3?
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12. namcxvari gaWres oTx nawilad, Semdeg miRebuli naWrebidan erT-erTi gaW­

res sam nawilad. amis Semdeg erT-erTi naWeri kvlav gaWres oTx nawilad, xolo 

Semdeg erT-erTi naWeri isev gaWres sam nawilad. daWris aseTi meTodi gaim­

eores ramdenjerme. CamoTvlilTagan romlis toli SeiZleba iyos miRebuli 

naWrebis saerTo raodenoba?

a)  22; 	          b)  25;		       g)  28;	         d) 31.

13. ricxvs, romelic romelime naturaluri ricxvis kvadratis tolia, kvadrat-

uli ricxvi ewodeba. orniSna ricxvebidan ramdenia kvadratuli?

14. wignis gverdebi danomrilia naturaluri ricxvebiT 1, 2, 3, ... .  sul gamoy­

enebulia 210 cifri. ramden gverdiania wigni?

15. mocemuli ricxvis 16-ze gayofisas miRebuli naSTi aris 15. risi tolia 

naSTi am ricxvis 4-ze gayofisas?



Tavi 3
59

Semajamebeli testi

1. 407000-is 50000-ze gayofisas miRebuli naSTi tolia:

	 a) 800;		 b) 7;		  g) 700;		 d) 7000.

2. romel winadadebaSia  Camoyalibebuli StrixebiT Tvlis wesisa da naSTiani 
gayofis arsebiTi kavSiri?

a) StrixebiT Tvlisas gvaqvs ramdenime 5-euli da naSTi, naSTiani gayofi­
sas SeiZleba 10-eulebis raodenobac daviTvaloT;

b) StrixebiT Tvlisas ar SeiZleba, rom naSTi 5-ze meti iyos, aseve gayo­
fisasac ar SeiZleba, rom naSTi gamyofze meti iyos;

g) StrixebiT Tvla da naSTiani gayofa mniSvnelovnad gansxvavdeba erT­
maneTisgan _ adamians ar SeuZlia erTi Tvalis gadavlebiT Seafasos 
5-ze meti Strixis raodenoba, gayofisas ki SegviZlia nebismieri ricxvi 
nebismierze gavyoT;

d) StrixebiT Tvlisas aRvricxavT 5-eulebs da kidev _ morCenil Stri­
xebs, rac, arsebiTad, igivea, rac naSTiani gayofa 5-ze.

3. romeli sagakveTilo TemisTvisaa Sesaferisi mocemuli cxrili?

 

2 = 1+1                   		  2 · 1

3 = 1+1+1               		  3 · 1

5 = 1+1+1+1+1             	 5 · 1

6 = 1+1+1+1+1+1           	 6 · 1

6 = 2+2+2                		  3 · 2

6 = 3+3                  		  2 · 3

7 = 1+1+1+1+1+1+1        	 7 · 1

8 = 1+1+1+1+1+1+1+1      	 8 · 1

8 = 2+2+2+2           		  4 · 2

8 = 4+4                  		  2 · 4

9 = 1+1+1+1+1+1+1+1+1     9 · 1

9 = 3+3+3                	 3 · 3

10 = 1+1+1+1+1+1+1+1+1+110 · 1

10 = 2+2+2+2+2           	 5 · 2

10 = 5+5                  	 2 · 5

22 = 11+11	 2 · 11
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a) zepiri Sekrebis advili xerxi;  

b) cxriluri gamravlebis magaliTebi;

g) gamravlebis cneba;               

d) gayofis cneba.

4. wiladebis swavlebas konkretulad risTvis sWirdeba winaswar naSTiani gayofa?

a) SemcvelobiTi gayofa ver Sesruldeba, Tu winaswar Tanabari dayofa ar 
Sesrulda.

b) wiladebis mTavari sakiTxis (wiladis ZiriTadi Tvisebis) dasasabuTeblad, 
xolo SemdgomSi moswavlisTvis am Tvisebis gasaazreblad;

g) erTze meti wiladis (anu zogadad wiladis!) Semadgenlobis gasaazreb­
lad da misgan mTeli da wiladuri nawilebis gamosayofad;

d) Tanabari dayofa ver Sesruldeba, Tu winaswar SemcvelobiTi gayofa ar 
Sesrulda.

5. romeli tolobaa swori?

a)	 102000 : 50000   =  102 : 50  =  2 (naSTi 2) 

b)	 102000 : 50000   =  102 : 50  =  51 : 25  =  2 (naSTi 1)

g) 102000 : 50000 = 2 (naSTi 2000)

d) 102000 : 50000   =  1020 : 50  = 2 (naSTi 20)

6. meTodikur saxelmZRvaneloSi aRwerilia aqtivoba: moswavleebma tol jgufe­
bad daawyon kubebi, ise, rom:  

I.	 unaSTod daewyos;   

II.	  nu gamoviyenebT kidura SemTxvevebs: Zalian mcire jgufebs (erTeulebs, 
wyvilebs) da Zalian mcire raodenobis jgufebs (roca sul 1-2 jgufi 
miiReba);

III.	kubikebis saerTo raodenoba 30-ze naklebia.

moZebneT aqtivobis ganxilvisTvis Sesaferisi varianti:		

a) 22 kubikis dawyoba eqvseulebad;   

b) 35 kubikis dawyoba TerTmeteulebad;  

g) 28 kubikis dawyoba Svideulebad;

d) 20 kubikis dawyoba aTeulebad.
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7. erTi cali vaSlis wona 50-200 gramis farglebSi meryeobs. CamoTvlilTagan, 
romlis toli SeiZleba iyos asi aTasi vaSlis wona.

a) 2 t;   	 b) 12 t;   	 g) 25 t;   	 d) 32 t.

8. nikas qonda 55 lari. man iyida ramdenime Jurnali da ramdenime wigni. TiTo 
Jurnali 4 lari Rirda, TiTo wigni 8 lari. CamoTvlilTagan romeli SeiZleba 
iyos darCenili Tanxa?

a) 3 lari;    	b) 4 lari;     g) 5 lari;   d) 6 lari

9. nikam sidideebis Sedarebisas Semdegi Canawerebi gaakeTa: 

10 m < 20 dm,  9 m = 9 dm,  5 dm < 40 m,  9 m < 10 dm. 

qvemoT CamoTvlilTagan romeli SeiZleba iyos nikas Secdomis mizezi?

a) ar SeuZlia erTmaneTisgan metobisa da naklebobis niSnebis garCeva;

b) metobis, naklebobis da tolobis niSnebs ver ukavSirebs Sesabamis mniSv­
nelobebs;

g) ricxvis aRniSvnas ver ukavSirebs Sesabamis raodenobas; 

d) ar icis, ra mimarTebaa metrsa da decimetrs Soris.

10. ramdeni gramiT aRemateba 7 kg-isa da 200 g-is meoTxedi nawili 5 kg-isa da 
100 g-is mesamed nawils?

a) 100 g-iT; 	 b) 150 g-iT; 		 g) 200 g-iT; 		 d) 250 g-iT.
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Tavi 4. Sefardeba
1. Sefardeba, mTelis nawili da wiladi

ori ricxvis ganayofs zogjer maT Sefardebas uwodeben. gavarkvioT, ras Sei­

Zleba gviCvenebdes ori ricxvis Sefardeba.

vTqvaT, marcvlebis erTi grova Sedgeba 3 wiTeli da 1 TeTri marcvlisgan, xolo 

meore grova _ 6 wiTeli da 2 TeTri marcvlisgan. grovebSi wiTeli da TeTri 

marcvlebis raodenoba gansxvavebulia, magram orive grovaSi wiTeli marcvlebi 

3-jer metia TeTrze, rac advilad SeiZleba gairkves gayofiT 6 : 2 = 3 da 3 : 1 = 3.

miuxedavad imisa, rom erT grovaSi 4 marcvalia, xolo meore grovaSi 8, Ti­
Toeul grovaSi damokidebuleba wiTeli da TeTri marcvlebis raodenobaTa 
Soris erTi da igivea da gamoixateba  SefardebiT 3:1. amgvarad,

Sefardeba gviCvenebs, Tu ramdenjer metia erTi raodenoba meoresTan Se­

darebiT.

naxazze wiTeli wreebis raodenobis Sefardeba lurji wreebis raodenobasTan 

aris 8:4.

davawyviloT erTi feris wreebi.

wyvilebad daTvlili wreebis raodenobebis Sefardebaa 4:2.

analogiurad, oTxeulebad daTvlis Sedegad miviRebT, rom wiTeli da lurji 
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wreebis raodenobaTa Sefardebaa 2:1.

maSasadame, Sefardebebi 8 : 4, 4 : 2 da 2 : 1 tolia. 

8 : 4 = 4 : 2 = 2 : 1

Sefardeba 2:1 mocemuli Sefardebis umartivesi saxea.

wiladi _ racionaluri ricxvi _ ewodeba ori mTeli ricxvis Sefardebas 

(sadac meore ricxvi aranulovania). 

magaliTad, wiladi  7
3

_ esaa 7-is Sefardeba 3-Tan anu 7 gayofili 3-ze. 

amgvarad, wiladi iwereba ori mTeli ricxvis meSveobiT, romlebic gamijnulia 

xaziT, magaliTad, 3
4

, da ikiTxeba: sami meoTxedi. xazis zemoT daweril ricxvs 

wiladis mricxveli ewodeba, xazis qvemoT daweril ricxvs ki _ mniSvneli.

wiladis modeli _ esaa Sesabamisi wertili ricxvTa sxivze. magaliTad:

wiladis saxiT Caiwereba ara mxolod ricxvebis Sefardeba, aramed mTelis nawi­

lebic. magaliTad, 

mTelis nawilebis gamosaxvisas wiladis mniSvneli miuTiTebs, Tu ramden tol 

nawilad aris dayofili mTeli, xolo mricxveli _ mTelis ramdeni nawilia aRe­

buli.

wiladi, rogorc ori ricxvis ganayofi (Sefardeba), 

aseve SeiZleba gviCvenebdes, gamyofis ra nawilia ga­

sayofi. magaliTad, naxazze ruxi wreebi yvela wris  
2
7

 nawilia.
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wiladi ufro abstraqtuli cnebaa, vidre nawili. nawili yovelTvis raRac 

mTelis nawilia, amitom nawilis cneba uSualod mTelTanaa mWidro kavSirSi. 

amis ugulebelyofa tipur Secdomebs iwvevs. ganvixiloT amocanebi, romlebic 

mTelsa da nawils Soris mimarTebis gaazrebaSi dagvexmareba.

amocana 1.

klasSi gogonebi orjer metni arian, vidre vaJebi. gogonebis 2/5 nawils da 

vaJebis 1/5 nawils Sinauri cxoveli hyavs. klasis moswavleTa ra nawils hyavs 

Sinauri cxoveli?

tipuri Secdomaa am amocanis ase amoxsna:  
2
5

1
5

3
5

+ = .

2/5 da 1/5 sxvadasxva mTelebis nawilebia, amitom maTi Sekreba-gamoklebas azri 

ar aqvs. raki gogonebi orjer metni arian, vidre vaJebi, amitom gogonebi kla­

sis 2/3 nawili yofilan, vaJebi _ 1/3 nawili, xolo Sinauri cxoveli hyavT:

klasis 2/3-is 2/5-s anu 
2
3

2
5

4
15

⋅ =  da kidev klasis 1/3-is 1/5-s anu 
1
3

1
5

1
15

⋅ = . 

ese igi sul: 2
3

2
5

1
3

1
5

4
15

1
15

5
15

1
3

⋅ + ⋅ = + = =

pasuxi: Sinauri cxoveli hyavs klasis mesamed nawils.
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amocana 2

zooparkis did galiaSi frinvelTa 1/7 nawili molaRuria, amdenive _ TuTiyu­

Si, xolo 4/7 nawili _ SaSvia. amaT garda, galiaSi kidev 5 xoxobia. sul ramdeni 

frinvelia am galiaSi? ramdenia SaSvi?

tipuri Secdomaa mocemuli ricxvebis pirdapir Sekreba da pasuxi 5 6
7

.

marTebuli amoxsnaa:  
1
7

naw. + 
1
7

naw. + 
4
7 naw. = 

6
7

naw.

ese igi xoxbebi Seadgenen frinvelTa 1/7 nawils. amitom galiis frinvelebis 

saerTo raodenobis 1/7 nawili 5 frinvels Seadgens. amitom galiaSi sul 35 

frinveli yofila. maTgan SaSvia 35 4
7

20⋅ = .

pasuxi: galiaSi 35 frinvelia; SaSvi 20.

maSasadame, mTelis gareSe nawils azri ar aqvs. wilads ki, rogorc Sefardebas, 

TavisTavadi azri aqvs raime mTelisgan damoukideblad. magaliTad, wiladi 8/3 

aris ara raime mTelis 8/3 nawili, aramed konkretuli racionaluri ricxvi, 

damoukideblad yovelgvari mTelisgan. 
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2. wiladuri gayofa

Sefardeba anu wiladuri gayofa iseve iwyeba, rogorc naSTiani gayofa. maga­

liTad, ganvixiloT wiladi 7
3

 da SevasruloT gayofa: 7-Si 3 moTavsdeba 2-jer 

da naSTi rCeba 1, anu

7 : 3 = 2 (naSTi 1).

magram, naSTiani gayofisgan gansxvavebiT, wiladuri gayofa aq ar dasruldeba  

da naSTic iyofa _ ganayofi 2 igive rCeba da gadadis mTel nawilSi, naSTi ki 

3-ze gaiyofa. amitom:    
7 12 .
3 3
=

rogorc viciT, naSTiani gayofisas Sekveca dauSvebelia (amitom, naSTiani gayo­

fis dros nulebis Camocileba ar SeiZleba). wiladuri gayofisas ki piriqiTaa 

_ Sekveca wiladis ZiriTadi Tvisebaa.

am sqemaze TvalsaCinod Cans Sekveca 2-ze:

		

1-ze naklebi Cveulebrivi (e.w. `wesieri~) wiladebia, magaliTad: 

2 1 3 12,   ,   ,   .
3 5 8 105

1-ze meti Cveulebrivi (e.w. `arawesieri~) wiladebia, magaliTad: 

3 5 8 105,   ,   ,   .
2 1 3 12

mTeli ricxvis toli Cveulebrivi wiladebia (agreTve ̀ arawesieri~), magaliTad:

3 5 20 8 1201, 5, 5, 4, 10.
3 1 4 2 12
= = = = =

Sereuli ricxvebia, magaliTad:

2 1 3 121 , 24 , 3 , 10 .
3 5 8 105

Sereuli ricxvebi SeiZleba CavweroT arawesieri wiladebis saxiT da piriqiT, 

Cveulebrivi wiladebi _ Sereuli ricxvebis saxiT.
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Semdegi magaliTi TvalsaCinod gviCvenebs zogad wess _ Tu rogor unda Cavwe­

roT Sereuli ricxvis saxiT 1-ze meti Cveulebrivi wiladi:

Sereuli ricxvi CavweroT arawesieri wiladis saxiT:

wiladis ornairi miReba

I.  
13
5

13 5 2 3
5

= =:

II.  13
5

13 1
5

1
5

1
5

1
5

= ⋅ = + + +... , anu 13/5 igivea, rac 13-jer 1/5.

ganvixiloT amocanebi, romlebic daexmareba maswavleblebsa da moswavleebs 
wiladis, agreTve mTelsa da nawils Soris mimarTebis, ukeT gaazrebaSi.

1. zogierT moswavles miaCnia, rom mocemul or naxazze gamuqebulia mTelis 
1/4 nawili, rac arasworia, radgan mocemuli naxevarwreebi ar aris dayofili 
oTx tol nawilad.

2. gaarkvieT wreebis saerTo raodenobis ra na­
wils Seadgens ruxi wreebis raodenoba:
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zogierTma moswavlem SeiZleba gasces pasuxi: 
2
5

, rac arasworia, radgan wree­

bis saerTo raodenoba aris 7, xolo ruxi wreebis raodenoba _ 2, amitom swori 

pasuxia 
2
7

.

3. gaerTmniSvnelianebis gareSe rogor SeiZleba wiladebis 
7
6

 da 
8
7

  Sedareba?

orive arawesieri wiladia, amitom TiToeuli CavweroT Sereuli ricxvis sax­

iT. gveqneba 7
6

11
6

=  da 8
7

11
7

= . radgan mTeli nawilebi tolia, amitom SevdaroT 

wiladi nawilebi: 1
6
 da 1

7
. moswavlem unda gaixsenos, rom erTnairmricxveliani 

wiladebidan isaa meti, romlis mniSvneli naklebia, anu 
1
6

1
7

> . maSasadame 
7
6

8
7

> .

4. ra ricxvi Seesabameba ricxviT sxivze moniSnul A wertils?

 
    

moswavlem SeiZleba ifiqros, rom radgan 10 erTeuliani sigrZis monakveTi 

Suazea gayofili, amitom ricxviT RerZze moniSnul A wertils Seesabameba 

wiladi 
1
2

, rac ar aris swori. am SemTxvevaSi mTels Seesabameba ricxvi 10, 

xolo A wertils _10-is 1
2

 nawili, anu 5.

5. ezoSi xeebis  nawili kopitia, amdenivea Wadari da kidev 2 naZvi. ramdeni xea 
sul ezoSi?

savaraudo pasuxebia: a) 21;        b)14      g) 2 6
7
;	 d) 2 6

14
.

Tu moswavlem airCia pasuxi g) an d), es imas niSnavs, rom moswavles sruliad 
ar esmis ra aris wiladi da verc imas iazrebs, rom xeebis raodenoba ar SeiZle­
ba iyos wiladi ricxvi. am amocanis amoxsnisTvis sakmarisia mxolod wiladis 
cnebis codna: 2 naZvi Seadgens ezoSi xeebis saerTo raodenobis 1/7 nawils.  ese 
igi, ezoSi sul 14 xea.

6. orseriani filmis I seriaSi musika seriis 1/5 nawils axlda, xolo II seriaSi _ 

seriis 2/5 nawils. mTeli filmis ra nawils axlda musika? zogierTi moswavle 

upasuxebs, rom 
3
5
, rac arasworia. am amocanis amosaxsnelad saWiroa pirobaSi 

mocemuli iyos informacia seriebis xangrZlivobis Sesaxeb.

amgvari amocanebis amoxsniT moswavleebi kargad gaiazreben wiladis cnebas. 
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3. aTwiladis cneba

gavrcelebulia aseTi mcdari ganmarteba: 

wilads, romlis mniSvneli 10-is xarisxia, aTwiladi ewodeba. am ganmarteba­
Si ori arsebiTi Secdomaa:

I. am sami wiladis mniSvneli 10-is xarisxia,

3
10

11
100

3205
1000

, ,  

magram arcerTi maTgani araa aTwiladi:

II. usasrulo perioduli aTwiladebi 

0,33333... an 2,727272727272... _ aTwiladebia, magram arcerTis mniSvneli 
araa 10-is xarisxis toli.

aTwiladi _ esaa wiladis sxvanairi Canaweri. wiladisa da aTwiladis maTema­
tikuri arsi erTi da igivea _ orive racionaluri ricxvia (anu ori mTeli 
ricxvis Sefardebaa). ubralod, wiladi Cawerilia mricxvelisa da mniSvne­
lis Sefardebis saxiT, xolo aTwiladis Canaweri Tanrigobrivia.

aTwiladi _ esaa wiladis Tanrigobrivi Canaweri; anu 10-is xarisxebis 

mixedviT Sedgenili Canaweri. swored amitom uwodes amgvar Canawers 

`aTwiladi~.

amitom aTwiladis TvalsaCino sqema _ esaa usasrulo tablo, romelsac 
mTeli da wiladi nawilis gamijvnis adgilas mZimis niSani aqvs dasmuli. 
rogorc naturaluri ricxvis, ise aTwiladis kargad gasaazreblad unda 
warmovidginoT xolme Tanrigebis dausrulebeli mwkrivi, romelSic mTeli 
da wiladi nawilis gamijvnis adgilas dasmulia mZime:

mZimis marcxniv mTeli nawilia (9150), anu Cveulebrivaa erTeulTa, aTeul­
Ta, aseulTa, aTaseulTa da a.S. Tanrigebi. mZimis marjvniv ki wiladuri Tan­
rigebia: meaTedTa, measedTa, meaTasedTa da a.S. Sesabamisad, maTSi wiladu­
ri nawili iwereba. 



maTematikis safuZvlebi
70

4. aTwiladis faruli nulebi

Tanrigi carieli ujrediT, poziciiT aRiniSneba. masSi iwereba saWiro ci­
fri. magaliTad:

sqemidan cxadad vxedavT, rom yovel aTwilads uamravi Tanrigi SeiZleba 
hqondes. maTgan zogierTi Sevsebulia cifrebiT, zogierTi ki _ ara. magali­
Tad, aTwiladSi 9150,408 mxolod Svid TanrigSia Cawerili cifrebi. carieli 
Tanrigi igivea, rac nuliT Sevsebuli Tanrigi anu Tanrigi, romlSic Cawe­
rilia cifri nuli. 

aTwiladis mniSvneloba ar Seicvleba marcxnidan an marjvnidan nulebis 
miweriT: 

9150,408 = 09150,4080  =  0009150,4080000 ...

 

aTwiladis TavSic da boloSic cariel TanrigebSi yovelTvis SegviZlia vigu­

lisxmoT faruli nulebi. am nulebis warmoCeniT an dafarviT aTwiladis ricxviTi 

mniSvneloba ar icvleba.

asevea mTeli ricxvebis SemTxvevaSic, oRond mTel ricxvs faruli nulebis 
garda aqvs faruli mZimec, magaliTad:
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5. wiladis Cawera aTwiladis saxiT

axla aTwiladis saxiT CavweroT wiladebi, romelTa mniSvnelebi 10-is 
xarisxebia, magaliTad:

1
10

1
100

5 6
10

1 51
1000

123 7
1000

309
10

60
10000

, , , , , ,      

amisaTvis, upirveles yovlisa, Cveulebriv wilads Caweren Sereuli ricxvis 
saxiT:

309
10

30 9
10

601
10000

0 601
10000

= =;      

Semdeg wiladuri nawilis mricxvels Caweren zustad imdeni cifris sa­
SualebiT, ramdeni nulicaa mniSvnelSi:

123 7
1000

123 007
1000

601
10000

0 601
10000

= =;        0

da bolos, jer weren mTelebis maCvenebel ricxvs, Semdeg _ mZimis niSans, 
xolo mZimis niSnis Semdeg _ wiladis mricxvels:

30 9
10

30 9 007
1000

123 007 06010
1000

0 0601= = =, ; , ; , .     123      0

amrigad:

cxadia, aTwiladis saxiT Caiwereba amgvari wiladebis toli wiladebic. 
magaliTad, raki

12
100

3
25

= , amitom,	
3
25

12
100

0 12= = ,

aseve:    1
2

5
10

0 5 11
4

25
100

3
5

6
10

19
500

38
1000

= = , ;  =1 =1,25; = =0,6; 6 =6 =6,0038 

piriqiT, aTwiladis Cawera wiladis saxiT advilia. amisTvis, mTeli gadavweroT 
mTelad; mZimis Semdeg Cawerili ricxvi anu wiladuri nawili CavweroT wiladis 
mricxvelad; xolo mniSvnelSi erTians mivuweroT imdeni nuli, ramdeni cif­
ricaa mricxvelSi. bolos ki wilads movaciloT `zedmeti~ nulebi, Tuki isini 
gaCnda. magaliTad:

29 076 29 076
1000

29 76
1000

0 19 0 19
100

19
1

, ; ,= = = =                 
000

.
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Cven ukve viciT naturaluri ricxvebis daSla saTanrigo SesakrebTa jamad. 
magaliTad:   

1472  =  1 · 1000   +   4 · 100   +   7 · 10   +   2 · 1.

aseve SeiZleba aTwiladis daSlac saTanrigo SesakrebTa jamad. magaliTad:

ese igi:

302 605 302 605
1000

300 2 600
1000

5
1000

3 100 0 10 2 1 6 1

, = = + + + =

= ⋅ + ⋅ + ⋅ + ⋅
110

0 1
100

5 1
1000

+ ⋅ + =

3 aseuli + 0 aTeuli + 2 erTeuli + 6 meaTeedi + 0 measedi + 5 meaTasedi

302,605=3 · 100+0 · 10+2 · 1+6 · 0,1+0 · 0,01+5 · 0,001.

rogorc viciT, aTwiladis mTeli nawilis Tanrigebi 10-is xarisxebs Seesabame­
ba. asevea wiladuri nawilis Tanrigebic, oRond isini 10-is xarisxebis Se­
brunebul ricxvebs Seesabameba, anu 10-is xarisxebi mniSvnelebSia, mricxveli ki 
yvela saTanrigo wilads 1-is toli aqvs. magaliTad, me-3 aTwiladuri nawilis 

Tanrigi Seesabameba wilads 
1

10
1

10003 anu .

mivaqcioT yuradReba, rom, iseve rogorc mTeli ricxvebis CanawerebSi, 
aTwiladebSic sxvadasxva adgilas Cawerili cifrebi sxvadasxvas aRniSnavs. 
magaliTad, aTwiladur CanawerSi 33,33 oTxive cifri 3-ania, magram isini sxva­
dasxvas aRniSnavs. maT Soris marcxnidan pirveli samiani Cawerilia aTeulebis 
TanrigSi da aRniSnavs imas, rom am ricxvSi sami aTeulia; meore samiani er­
Teulebis TanrigSia da aRniSnavs, rom ricxvSi kidev sami erTeulia; mZimis 
niSnis Semdeg pirveli samiani meaTedebis TanrigSia da aRniSnavs, rom ricxvSi 
kidev sami meaTedia; xolo mZimis niSnis Semdeg meore samiani Cawerilia mea­
sedebis TanrigSi da aRniSnavs, rom ricxvSi kidev sami measedia.

aTwiladuri Canawerebi ikiTxeba iseve, rogorc Sesabamisi wiladebi. maga­
liTad: 10,9 = 10mTeli 9 meaTedi;                    

0,601 = 0 mTeli 601 meaTasedi;     505,0703 = 505 mTeli 703 meaTiaTasedi.
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6. mTeli ricxvis toli aTwiladebi

ganvixiloT axla iseTi aTwiladebi, romlebSic mZimis niSnis Semdeg sul nule­
bi weria, magaliTad - 2,000 an 30,0 an 17,00. CavweroT es aTwiladebi wiladebis 
saxiT: 

2 000 2 000
1000

2 30 0 30 0
10

30 17 00 17 00
100

17, ; , ; , .= = = = = =        

ese igi:   2,000  =  2;         30,0  =  30;            17,00  =  17.

amrigad, yoveli aTwiladi, romelSic mZimis niSnis Semdeg mxolod nulebi we­
ria, mTeli ricxvis tolia. marTebulia Sebrunebuli daskvnac _ yoveli mTe­
li ricxvi SeiZleba CavweroT aTwiladis saxiT, Tanac uamravi gansxvavebuli 
CanaweriT. magaliTad:  

36 =  36,0  =  36,00  =  36,000  =  da ... 

radgan,  36 36 0
10

36 00
100

36 000
1000

36 0000
10000

= = = = = ...

mas Semdeg, rac mTeli SegviZlia warmovadginoT aTwiladis saxiT, gaazrebuli 
gvaqvs faruli nulebi da faruli mZime, SegviZlia wiladi CavweroT aTwiladis 
saxiT da piriqiT, ukve mzad varT, rom gaazrebulad viswavloT aTwiladebis 
Sedarebac, Sekreba-gamoklebisa da gamravleba-gayofis wesebic. magaliTad, 

39,49 < 39,507, radgan 39,49 = 39,490 da 490 < 507.

13,67 _ 6,4 = 13,67 _ 6,40 = 7,27

45 : 2 = 45,0 : 2 = 22,5

aTwiladebi imiTaa mosaxerxebeli, rom maTze ariTmetikuli moqmedebebi iseve 
tardeba, rogorc mTel ricxvebze, oRond mZimis gaTvaliwinebaa saWiro.
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7. wiladis da aTwiladis swavlebis meTodikis sakiTxebi

ariTmetikis mecnieruli dafuZnebisa da ariTmetikis gaazrebuli swavlis 
saukeTeso Tanmimdevroba mocemulia sqemaze (masSi yvelgan igulisxmeba moq­
medeba saTanado farglebSi _ mxolod wina farglebis sakmao ganmtkicebis Sem­
deg). 

sqemidan Cans wiladis da aTwiladis swavlebis Tanmimdevroba. moswavleebs 
kargad unda hqondeT gaazrebuli naSTiani gayofa, Semdeg ki _ wiladis cneba 
da amis Semdeg SeiZleba daviwyoT aTwiladis swavleba. marTlac, aTwiladi ig­
ive wiladia (racionaluri ricxvi), sxva saxiT Cawerili. amitom moswavles bo­
lomde unda hqondes gaazrebuli wiladebis Sedareba da maTze ariTmetikuli 
moqmedebebi da Semdeg daiwyos aTwiladebis swavleba. es niSnavs, rom mTavaria 
ara moqmedebaTa Sesruleba (rac aTwiladebze ufro advilia), aramed, cnebis 
gaazreba. marTlac, rogor SeiZleba moswavlem gaiazros aTwiladebze _ anu 
kerZo saxis wiladebze _ moqmedebebi, Tu jer wiladebi, anu zogadi, ar gauaz­
rebia? ra Tqma unda, moswavlisTvis zedmeti ar aris aTwiladebze moqmedebaTa 
codna, magram umTavresia wiladis cnebisa da wiladebze moqmedebaTa gaazreba. 
aTwiladis Seswavlas, garda wiladebisa, 10-is xarisxebis da zogadad xarisxis 
codnac sWirdeba. amitom, didi yuradReba unda daeTmos winare codnas. 
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8. tipuri Secdomebi aTwiladebTan dakavSirebiT

moswavles hgonia, rom:

1. 6,10 = 6/10 da 16,10 = 16/10.

sworia: 6 10 6 1
10

, =  da 16 10 16 1
10

, = .

2. matarebeli Tbilisidan gavida 09.10 saaTze da lanCxuTSi Cavida 14.35 saa­
Tze. ese igi, matarebels am gzisTvis moundomebia 5,25 sT.

sworia: matarebels gzis gasavlelad dasWirda 5 sT da 25 wT.

3. raki 35 > 5, amitom 8,35 > 8,5; aseve, 0,0995 > 0,15.

sworia: 8,35 < 8,5, radgan 8,35 < 8,50; 

aseve: 0,0995 < 0,15 radgan 0,0995 < 0,1500. 

4. raki 0,43-ze 2-jer metia 0,86, aseve, 0,71-ze 2-jer metia 0,142; 

an: 0,142:2 = 0,71.

sworia: 0,71-ze 2-jer metia 1,42; 0,142:2 = 0,071.

5. 2 milionze 1,5-jer meti ricxvia 5 milioni.

sworia: radgan, amitom 2 milionze 1,5-jer meti ricxvia 3 milioni.

6. radgan 0,1 : 2 = 0,05; amitom ase angariSobs:   

0,9 : 2 = 0,045, anu 2 · 0,045 = 0,9;

sworia:  0,9 : 2 = 0,45 Sesabamisad, 2 · 0,45 = 0,9

75 : 2,5 = 0,3;  amitom 2,5 · 0,3  =  75.

 sworia: 75 : 2,5 = 750 : 25 = 30; xolo 2,5 · 0,3 = 0,75.

7. 1,2 · 10 = 1,20 .  

sworia: 1,2 · 10 = 12.
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8.  4,9 + 3,3 = 7,12 . 

sworia: 4,9 + 3,3 = 8,2.

 

9. I.    640,71+ 23,815
 ______
  87,886

    II.     891,39– 71,893
 ______
  17,246

                        
 sworia:           I  .  640 , 71+   23 , 815

 ________
  664 , 525

    II.   891 , 39–   71 , 893
 ________
  719 , 497
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davaleba damoukidebeli muSaobisTvis

1.	 maswavlebelma moswavleebs misca davaleba gaerkviaT: 

		
12
11

 ufro metia Tu 
13
12

?  

moswavleebma gadawyvites gaerTmniSvnelianeba da tolmniSvneliani wiladebis 
Sedareba. auxseniT moswavleebs Sedarebis saukeTeso (martivi) gza am amocanis 
amosaxsnelad.

2. maswavlebelma moswavleebs misca amocana: `ezoSi qaTmebis 4/5 nawili de­
dlebia, maT garda kidev 3 mamalia. sul ramdeni qaTamia ezoSi?~ moswavlem am 
amocanis amosaxsnelad aseTi gamosaxuleba Seadgina:

		
4
5

3 3 4
5

3 4
5

+ = + = .                                                

amoxseniT amocana sworad da axseniT, ra SeeSala moswavles.

3. Cawere aTwiladis saxiT: 3·105 + 6·104+1·103 + 5·102 + 3·10 + 4 + 7·
1

10
.

4. mocemul ricxviT RerZze ipoveT A da B wertilebis koordinatebi. 

5. pirveli ricxvi meoreze 1,5-jer metia. pirveli ricxvis ra nawilia meore 
ricxvi?   

		  a) 1/3            b) 1/5           g) 2/3          d) 3/2

6. Tornikem amoxsna savarjiSo da miiRo pasuxi 14,25. mere SeniSna, rom bolo 
moqmedeba SecdomiT Seusrulebia: ricxvi 20,1-ze unda gaeyo, man ki 201-ze 
gayo. ra iqneboda marTebuli pasuxi?     

7. mgzavrma pirvel dRes gaiara mTeli gzis 4/9 nawili, meore dRes _ orjer na­
klebi, mesame dRes ki _ imdenive, rac meore dRes. amis Semdeg gasavleli darCa 
kidev 12 km. sul ramdeni km hqonia gasavleli mgzavrs?

8. mocemuli aTwiladebi daSaleT saTanrigo SesakrebTa jamad:

		  a)  237,06;             b) 9150,508;           g) 4010,0104.

9. dawyvilebuli gakveTilebidan pirveli gakveTili 45-wuTiani iyo, meore _ 
36-wuTiani. jgufur muSaobas daeTmo pirveli gakveTilis 2/9 nawili da meore 
gakveTilis 3/9 nawili. ori gakveTilis saerTo xangrZlivobis ra nawili daeT­
mo jgufur muSaobas?

B

129
128
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10. 1m × 2m × 3m marTkuTxa paralelepipedis ra nawilia 1m × 1m × 1m kubi?

 	 a) 1/2;     b) 1/3;       g) 7/8;    d) 1/6.

11. ricxvebidan 
13
9

6
7

32
15

9
5

, , ,       ramdenia 
7
4

-ze meti?

	 (a)  1;	  (b)  2;		 (g)  3;		 (d) 4.
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Semajamebeli testi

1.	wiladebis swavlebas  risTvis sWirdeba winaswar naSTiani gayofis swavle­
ba?

	 (a) SemcvelobiTi gayofa ver Catardeba, Tuki winaswar Tanabari dayofa ar 
Catarda; 

	 (b) wiladebis mTavari sakiTxis (wiladis ZiriTadi Tvisebis) dasasabuTeblad, 
xolo SemdgomSi moswavlis mier am Tvisebis gasaazreblad;

	 (g) erTze meti wiladis (anu zogadad wiladis!) Semadgenlobis gasaazreblad 
da misgan mTeli da wiladuri nawilebis gamosayofad;

	 (d) Tanabari dayofa ver Catardeba, Tuki winaswar SemcvelobiTi gayofa ar 
Catarda.

2.	8 10 4 7 1
100

5 1
1000

2⋅ + + ⋅ + ⋅ =

	 a) 847,5;		  b)  804,075;  		 g) 804,75; 		  d) 84,75;

3. moswavlem wiladebi zrdis mixedviT daalaga:

11
16

13
16

3
8

5
8

1
4

1
2

, , , , ,          

aarCieT daskvna am moswavlis saTanado codnis Sesaxeb:

	 a) sazogadod ar icis wiladebis Sedareba;

	 b) tolmricxvelian wiladebs sworad adarebs, magram sxva SemTxvevebSi eSle­
ba, radgan Sedarebas an mxolod mricxvelis, an mxolod mniSvnelis mixed­
viT axdens; 

	 g) hgonia, rom rac ufro didia mniSvneli, miT ufro mcirea wiladi (mricx­
velis miuxedavad);

	 d) tolmniSvnelian wiladebs marTebulad adarebs, magram sxva SemTxvevaSi 
hgonia, rom rac ufro didia mniSvneli, miT ufro mcirea wiladi.

4. wuTnaxevris meramdenedi nawilia 15 wami? 
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5. xexilis baRSi msxlis  xeebis  raodenoba vaSlis xeebis raodenobis  
4
5

  na­

wils  Seadgens.  ramdeni vaSlis xea baRSi, Tu vaSlis xeebis raodenoba msxlis  
xeebis  raodenobaze 6-iT metia? 

6. TiToeuli anTebuli naTura yovel saaTSi erTi da imave Rirebulebis eleq­
troenergias xarjavs. 8 naTura 4 saaTSi 80 TeTris Rirebulebis eleqtroener­
gias xarjavs. ramdeni laris toli iqneba 20 naTuris mier 3 saaTSi daxarjuli 
eleqtroenergiis Rirebuleba?

	 (a) 1,2; 		  (b) 1,5; 		  (g) 1,8; 		  (d) 2. 

7. maRaziaSi dRis ganmavlobaSi 42 kg vaSli gaiyida. es am maRaziaSi im dRes gayi­
duli xilis wonis mesamedze metia, magram naxevarze naklebi. CamoTvlilTagan 
romlis toli SeiZleba iyos maRaziaSi im dRes gayiduli xilis wona?

	 (a) 56 kg;		  (b) 82 kg;		  (g) 91 kg;		  (d) 150 kg.
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Tavi 5. proporcia da procenti
1. ricxvTa da sidideTa proporciuli wyebani.   
    proporciulobis koeficienti

dalagebul oreuls anu wyvils, sameuls, oTxeuls, xuTeulsa da ase Semdeg _ 
wyeba ewodeba. wyebis Casawerad gamoiyeneba mrgvali frCxilebi  
(  ), romlebSic wyebis wevrebi erTmaneTisgan gamoyofilia ; -iT. magaliTad, 
sidideTa oTxwevriani wyebaa: (6 kg;  6 kg;  1/2 sm;  15,4 wT). saqarTvelos qala­
qTa wyebaa: (Tbilisi;  quTaisi;  bolnisi;  Tbilisi), xolo (Tbilisi;  bolnisi;  
Tbilisi;  quTaisi) _ qalaqTa sxva wyebaa.

ganvixiloT axla iseTi wyebebi, romelTac wevrTa erTi da igive raodenoba 
aqvT. aseT wyebebSi Sesabamisi wevrebi vuwodoT erTi da igive nomrian adgile­
bze mdgom wevrebs: erTi wyebis marcxnidan pirveli wevris Sesabamisia meore 
wyebis marcxnidan pirveli wevri, meore wevrisa _ meore wevri, mesame wevrisa _ 
mesame wevri da ase Semdeg. magaliTad, oTx-oTxi wevrisagan Sedgenil wyebebSi 
(1/2 sm; 6 kg; 15,5 m; 15,5 wm) da (2 ;  0 ; 2m3 ;18 t) Sesabamisi wevrebia 1/2 sm da 2;  
6 kg da 0; 15,5 m da 2 m3; 15,5 wm da 18 t.  

xSirad saWiroa mocemuli sidideebis erTsa da imave ricxvjer gadideba an 
Semcireba. magaliTad, Tuki xaWapuris gamosacxobad saWiroa 250 g fqvili, 150 
g yveli da 1 kovzi cximi, maSin amaze orjer ufro didi wonis xaWapuris gamo­
sacxobad saWiro iqneba Sesabamisad orjer meti masala: fqvili _ 500 g = 0,5 kg, 
yveli _ 300 g da erbo _ 2 kovzi; xolo erTnaxevarjer ufro didi xaWapuris 
gamosacxobad saWiro iqneba Tavdapirvelze Sesabamisad erTnaxevarjer meti 
masala: fqvili _ 375 g, yveli _ 225 g da erbo _ 1,5 kovzi.

maTematikuri TvalsazrisiT am magaliTSi mniSvnelovania erTi ram. sidideTa 
wyeba (500 g; 300 g; 2 kovzi) miiReba Tavdapirveli wyebis (250 g; 150 g; 1 kovzi) 
Sesabamisi wevrebis 2-ze gamravlebiT: axali wyebis pirveli wevri 500 g miiReba 
pirveli wyebis pirveli wevris 250 g-is 2-ze gamravlebiT; meore wevri _ meore 
wevris 2-ze gamravlebiT da ase Semdeg.

(250 g;   150 g;   1 k)

(500 g;   300 g;   2 k)

(375 g;   225 g;   1,5 k)

vTqvaT, mocemulia raime wyeba, romlis arcerTi wevri araa 0-is toli. ricxv­
Ta Tu sidideTa wyebas, romelic miiReba mocemuli wyebis wevrebis erTsa da 
imave ricxvze (an sidideze) gamravlebiT, ewodeba mocemuli wyebis proporciu-
li wyeba. ricxvs (an sidides), romelzec xdeba mocemuli wyebis wevrebis gamra­
vleba proporciuli wyebis miRebisas, ewodeba proporciulobis  koeficienti.

maSasadame, Cvens SemTxvevaSi sidideTa wyeba (500 g; 300 g; 2 kovzi) proporci­
ulia Tavidan mocemuli sidideTa wyebisa (250 g; 150 g; 1 kovzi). xolo propor­
ciulobis koeficienti ki 2-is tolia.
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proporciulobis koeficienti SeiZleba iyos sididec, magaliTad: sidideTa 
wyeba (15 m2; 18 m2)  proporciulia sidideTa wyebisa (5 m; 6 m) da proporciulo­
bis koeficientia _ sidide 3 m (da ara ricxvi 3!). aseve, wyebebi (1; 9; 2 ) da (1 m; 
9 m; 2 m ) proporciulia, proporciulobis koeficientiT 1 m.

proporciulobis koeficienti SeiZleba 1-ze naklebi ricxvic iyos, magaliTad: 
ricxvTa wyeba  (6; 2; 3; 3,1)  proporciulia wyebisa (18; 6; 9; 9,3 ) _ proporci­

ulobis koeficientia _  
1
3
. 

proporciul wyebaTa Cawerisas ar unda dagvaviwydes, rom wyebaSi wevrebis 
Tanmimdevrobis Secvla ar SeiZleba. magaliTad, ricxvTa wyeba (18; 6; 9; 9,3) 
proporciulia wyebisa (6; 2; 3; 3,1), magram araa proporciuli mis wevrTa gad­
anacvlebiT miRebuli wyebisa _ (2; 6; 3,1 ; 3).

vTqvaT, proporciulobis koeficientia _ 0. maSin, wyeba (0; 0) proporciuli 
iqneba yvela orwevriani wyebisa, wyeba _ (0; 0; 0) proporciuli iqneba yvela 
samwevriani wyebisa da ase Semdeg, rasac azri ara aqvs, amitom miRebulia, rom 
proporciulobis koeficienti ar unda iyos 0.
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2. proporcia

vTqvaT, mocemulia ricxvTa an sidideTa ori proporciuli wyeba:

(p;  q;  r)

(a;  b;  c)

proporciulobis koeficientia k . rogorc viciT, es imas niSnavs, rom: 

p = ka,    q = kb,    r = kc . 

aqedan miviRebT: 

,   ,   .p q rk k k
a b c
= = =

maSasadame, gveqneba:

.p q r k
a b c
= = =   

amrigad, wyebaTa proporciulobis dros Sesabamisi wevrebis SefardebaTa mniSvne­
lobebi erTmaneTis tolia da emTxveva proporciulobis koeficients.

esaa proporciul wyebaTa pirveli Tviseba.

magaliTad, wyeba (600; 4)  proporciulia wyebisa (300; 2).

Sefardebebia:  
600 4 2.
300 2

= =  ← proporciulobis  koeficienti.

sidideTa wyeba (750 g; 450 g; 3 kovzi) proporciulia wyebisa (500 g; 300 g;  2  kovzi).

Sefardebebia: 
750 450 3 11 .
500 300 2 2

= = =  ← proporciulobis  koeficienti.

amrigad, wyebaTa proporciulobisas viRebT toli mniSvnelobis mqone Sefarde­
bebs. 

ori Sefardebis (romelTa wevrebi 0-isgan gansxvavebulia) marTebul tolobas 
proporcia ewodeba; xolo proporciaSi Semaval ricxvebsa Tu sidideebs _ pro-
porciis wevrebi. 

proporciis magaliTebia: 

	  : :   ( 0,  ,  0,  0).p q p a q b p q o a b
a b
= = ≠ ≠ ≠ ≠anu 

es proporcia sityvierad ase ikiTxeba: 



maTematikis safuZvlebi
84

` p ise Seefardeba a-s, rogorc q Seefardeba b-s~.

4 74 : 2 7 : 3,5,   ;
2 3,5

16 20
16 :16 20 20,   .

16 20

= =

= =

anu  

g g
g g : anu  

Semdegi tolobebi ki orive mcdaria, radganac SefardebaTa mniSvnelobebi araa 
toli, amitom arcerTi maTgani araa proporcia:

4 89 : 2 0,7 : 3,5,   .
2 16

= =
m

 

proporcia araa agreTve Semdegi marTebuli toloba 
0 0 ,
7 9 

=
m sm

m sm
  radganac pro­

porciis arcerTi wevri ar unda iyos 0-is toli.

sazogadod, proporciis Cawera ufro mosaxerxebelia xolme wiladis xazis sa­
SualebiT (da ara ganayofebiT), radganac ase ukeT Cans proporciis wevrebi.

cxadia, proporciis wevrebisagan yovelTvis SeiZleba proporciuli wyebebis 
Sedgena. piriqiTac, Tu mocemulia ricxvTa an sidideTa proporciuli wyebani, 
maTgan yovelTvis SeiZleba proporciebis Sedgena.

amrigad, proporcia SefardebaTa tolobaa, xolo proporciuli _ ricxvTa an 
sidideTa wyebebia.
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3. proporciis ZiriTadi Tviseba

vTqvaT, mocemulia ricxvTa an sidideTa proporciuli wyebebi: 

(p;  q;  r)

(a;  b;  c)

amrigad, 
p q
a b
=  proporciis `jvaredina~ 

p       q

a       b
 namravlebi tolia: 

pb  =  qa.

mocemuli proporciuli wyebebidan SevadginoT sxva proporciebi, magaliTad, 

aseTebi: 
p r
a c
=  da 

q r
b c
= . maSin miviRebT, rom erTmaneTis tolia agreTve

(p;        q;        r)

(a;        b;        c)
 da 

(p;        q;        r)

(a;        b;        c)
 jvaredina namravlebic: pc  =  ar  da  qc  =  br.

maSasadame, proporciuli wyebebis wevrTa `jvaredina~ namravlebi erTmaneTis 
tolia. esaa proporciis ZiriTadi Tviseba. is xSirad aadvilebs imis garkvevas, 
aris Tu ara mocemuli wyebani erTmaneTis proporciuli. amis gasarkvevad 
aRaraa saWiro SefardebaTa gamoTvla (rasac xSirad grZeli gamoangariSeba 
sWirdeba). SegviZlia pirdapir gavamravloT erTmaneTze `jvaredina~ wevrebi 
da miRebuli namravlebi erTmaneTs SevadaroT. Tu namravlebi tolia, maSin 
wyebebi proporciulia, Tu araa toli _ maSin ara. 

magaliTad, 	wyebebi           

(1 m;  20 m)

(1,5 m;  30 m)

erTmaneTis proporciulia, radgan 1 m · 30 = 1,5 · 20 m;

wyebebi 

(1;  30)

(1,5;  40)

ki araa erTmaneTis proporciuli, radgan 1 · 40 ≠ 1,5 · 30 .
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4. proporciis ucnobi wevris moZebna. proporciis gamoyeneba

proporciis ZiriTadi Tvisebis gamoyenebiT Cven SegviZlia proporciis erTi 
ucnobi wevris gamoTvla, roca mocemulia danarCeni sami wevri.

1) movZebnoT ucnobi wevri, magaliTad, am proporciaSi:

3,57 1,4
4x

=

amisaTvis gamoviyenoT proporciis ZiriTadi Tviseba, gavutoloT jvaredina 
namravlebi: 1,4 · x = 3,57 · 4,  

saidanac

	
3,57 4

1,4
x ⋅
=

axla nu viCqarebT gamravleba-gayofas, Sefardeba jer gavamartivoT:

3,57 4 3,57 2 5,1 2 10,2
1,4 0,7 1

x ⋅ ⋅ ⋅
= = = =

rogorc vxedavT, Sefardebis gamartivebam ise gaaadvila gamoTvlebi, rom isi­
ni zepiradac ki Sesruldeba.

2)  aseve unda moviqceT sxva proporciebis SemTxvevaSic:

6,3
5,5 5
5 6,3 5,5

6,3 5,5 6,3 1,1 6,93
5

x

x

x

=

⋅ = ⋅
⋅

= = ⋅ =

amrigad: proporciis ucnobi wevris gamosaTvlelad saWiroa cnobili `jvare­
dina~ wevrebis namravli gavyoT  mesame cnobil wevrze.

axla vnaxoT, Tu rogor amoixsneba amocanebi proporciis gamoyenebiT.

3) 5,2 kub. metri xmeli SeSisgan miiReba 390 kg naxSiri. ramdeni xmeli SeSaa 
saWiro 585 kg naxSiris misaRebad?

 
amocanis pirobis mokle 

Canaweri ase keTdeba:

390 kg ------- 5,2 kub. metri

585 kg -------- x kub. metri
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pirvel striqonSi Caweril sidideTa wyeba (390 kg; 5,2 kub. metri)

proporciulia meore striqonSi Caweril sidideTa wyebisa (586 kg; x kub. metri). 
amitom: 

390 5,2 585 5,2,    7,8
585 390

x
x

⋅
= = =saidanac  (kub.m)	

pasuxi: 585 kg naxSiris misaRebad saWiroa 7,8 kub. metri SeSa.

4) 3 kub.metri xis morebis daxerxviT miiReba daaxloebiT 240 grZivi metri 
ficari (20 sm siganisa), an 100 kv.m parketi.  ramdeni grZivi metri ficari an 
ramdeni 	 kv.m parketi damzaddeba 7 kub.m morebisagan? 

3 kub.m ------- 240  metri ficari ------- 100 kv.m parketi

7 kub.m -------  x metri ficari  -------  y kv.m parketi  

proporciulobis gamo: 3 · x = 7 ·240 . aqedan: 
7 240 7 80 560 

3 1
x ⋅ ⋅
= = = (m)

aseve: 3 · y = 7 · 100 .aqedan 
7 100 700 1233  

3 3 3
y ⋅
= = = (kv.m)

pasuxi: 7 kub. m xis masalisgan damzaddeba 560 grZivi m ficari an 
1233  
3

kv.m  

parketi.
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5. procenti

vTqvaT, mocemulia raime ricxvisa Tu sididis ori sxvadasxva nawili. cxadia, am 
nawilebis Sedareba Tu maTi Sekreba-gamokleba ufro advili iqneba, Tu es naw­
ilebi tolmniSvneliani wiladebiT iqneba mocemuli. yofa-cxovrebaSi swored 
ase iqcevian: ufro xSirad nawilebisaTvis iyeneben iseT wiladebs, romelTa 
mniSvnelia mrgvali ricxvi 100. amasTan, imis nacvlad, rom Tqvan, magaliTad, 
`7/100 nawili~, amboben mokled: ̀ 7 procenti~. amas ufro mokledac Caweren: 7%. 
sazogadod, p/100 nawilis magivrad weren mokled: p%. saxelwodeba `procenti~ 
warmodgeba laTinuri sityvidan `procentum~, rac niSnavs: `asze~.

maSasadame, raime sagnis, ricxvisa Tu sididis 1% igivea, rac misi 1/100 nawili; 
37% igivea, rac 37/100 nawili; 100% igivea, rac  _ 100/100 nawili anu 1 mTeli; 
145% igivea, rac 145/100 nawili da sxva. 

zogierTi wiladuri nawili advilad Caiwereba procentis saxiT. magaliTad: 

1 1 1 2010%           20%
10 100 5 100

= = naw. =  naw.  naw. =  naw. 

amrigad, procenti igive nawilia, oRond measedebiT Cawerili. saWiroa yvela 
Semdegi Sesabamisobis zepirad damaxsovreba:

1 150%;    1%
2 100
1 25%;  
4
3 75%;
4

 naw. =  naw. = 

 naw. = 

 naw. = 

  

1 mTeli naw. = 100 %; 
11
2
 naw. = 150 % ;	

2 mTeli naw. = 200 %.

amocana.  rZe Seicavs 4% cxims. ra raodenobis cxims Seicavs 1400 ml rZe?  

amoxsna: procenti CavweroT wiladis saxiT da SevasruloT gamravleba: 
41400

100
⋅ = 56 ml. 

amocana. SeakeTes gzis monakveTis 9%, rac Seadgens 27 km-s. ras udris gzis 
monakveTis sigrZe?

amoxsna: procenti unda Caiweros wiladis saxiT da Sesruldes gayofa _ 
927 :

100
= 300 km.  
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6. nawilis Cawera procentis saxiT 

rogorc viciT, xSirad procentebi ufro mosaxerxebelia, vidre wiladis an 
aTwiladis saxiT Cawerili nawilebi. magram rogor CavweroT nawili procentis 
saxiT? rogorc viswavleT, raime a ricxvis (an sididis) p% amave a-s p/100 naw­
ilis tolia: 

%
100

pp =  naw. 

amitom, cxadia: p naw. =  100 p %.

amrigad, miviReT advili wesi: imisaTvis, raTa nawili CavweroT procentis sax­
iT, nawilis maCvenebeli ricxvi unda gavamravloT 100-ze.  magaliTad, ricxvis:

0,023 naw. = 2,3 %,  radgan  0,023 ·100 = 2,3;

3/40  naw. = 7,5 %,  radgan  	
3 30100 7,5
40 4

⋅ = = ;

1,75 naw. = 175 %,  radgan  1,75 ·100 = 175;

31/4 naw. = 325 %,  radgan  31/4 · 100  =  3,25 · 100 = 325.

mosaxerxebelia procenti CavweroT mTelis an aTwiladis saxiT.

magaliTad, Canawerebi:  
130 %
2

   an    

2 %
3

  da misTanebi iSviaTad gamoiyeneba. 

amitom, Tu amgvari Canaweri gaCndeba, maSin wiladi unda CavweroT aTwiladis 
saxiT an davamrgvaloT.

magaliTad: 
1 230 % 30,5%,     % 0,666...% 0,67%
2 3

= = ≈  .

amocana. moswavlem 250-gverdian wignSi waikiTxa 20 gverdi. wignis ramdeni pro­
centi wukiTxavs moswavles? 

amoxsna: wakiTxuli gverdebis raodenoba SevafardoT gverdebis mTlian raode­
nobasTan, anu gamovTvaloT wiladuri nawili: 20/250 = 2/25 naw.

axla ki es nawili gavamravloT 100-ze:  

20 100% 8%
250

⋅ =  .
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7. mateba-kleba  ramdenime  procentiT

vTqvaT, mocemuli a ricxvi gadidda (an Semcirda), magaliTad, 15 %-iT. igu­
lisxmeba, rom a ricxvs miemata (an moaklda) Tavisive 15 %. ase, rom Tuki, 
magaliTad, daricxuli xelfasi iyo 200 lari da igi 15 %-iT gaizarda, axali 
xelfasi iqneba: 200 + 30  =  230 (lari).  

aseve, Tu 200-lariani daricxuli xelfasi mcirdeba 20 %-iani saSemosavlo ga­
dasaxadiT, maSin daqviTvis mere xelze asaRebad darCeba: 

20200 200 200 40 160
100

− ⋅ = − =  (lari) .

axla vTqvaT, raRac mocemuli a ricxvi gadidda da miviReT b ricxvi. ramden 
procentiani mateba yofila?  mateba iyo b _ a,  magram es ramden procents Sead­
gens? amis gasarkvevad unda gamovTvaloT, es sxvaoba Tavdapirveli ricxvis 
ra nawilia; anu es sxvaoba unda SevafardoT a-sTan da Semdeg ki, rogorc Cveu­
lebriv, gavamravloT 100-ze. ese igi namati yofila:

	
100%b a

a
−

magaliTad, Tu 200-lariani xelfasi momatebis Semdeg gaxda 250 lari,

maSin momateba yofila:  50/200  . 100   =   25  %-iani.

amgvari gaangariSebisas gavrcelebuli Secdomaa: sxvaobas Seafardeben ara Tav­
dapirvel a ricxvTan, aramed meore, b ricxvTan. magaliTad, 50 laris sxvaoba 
rom SeefardebinaT ara 200, aramed 250 larTan. maSin miiRebdnen 20 %-ian mate­
bas, rac mcdaria!

amocana.  kompiuteri Rirda 800 lari. zafxulSi misma Rirebulebam daiklo da 
gaxda 600 lari. ramdeni procentiT gaiafebula kompiuteri? 

amoxsna: (800 − 600) : 800 = 0,25.

maSasadame, kompiuteri gaiafebula 25%-iT Tavdapirvel fasTan SedarebiT.

amocana.   ramdeni procentiTaa 6 lari 8 larze naklebi? 

amoxsna: aseT SemTxvevaSi sxvaoba unda SevafardoT 8-sTan, vinaidan mocemuli 
SekiTxva tolfasia am SekiTxvisa: ramdeni procentiT unda SevamciroT 8 lari, 
raTa miviRoT 6 lari?

 
2 100 25%
8
⋅ =
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amocana. benzinis fasi jer 20%-iT gaizarda, xolo Semdeg 20%-iT Semcirda. 
rogor Seicvala benzinis fasi? 

tipuri Secdomaa : fasi ar Secvlila.

amoxsna: CavTvaloT, rom Tavdapirveli fasia 100 lari, gazrdis Semdeg fasi 

gaxdeboda 120 lari, romlis 20% aris 
20120 24

100
⋅ =  lari. amitom Tu 120 Sem­

cirda 20%-iT, fasi gaxdeboda 120 _ 24 = 96 lari. es niSnavs, rom benzinis fasi 
ori cvlilebis Semdeg gaxda 96 lari, e. i. Semcirda 4%-iT.
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8. procenti da proporciuloba

vTqvaT, raime a ricxvis (an sididis) p% tolia P-si, xolo q% ki _ Q-si. ese igi:

,     .
100 100

p qP a Q a= ⋅ = ⋅

davamtkicoT, rom wyebani 
( ;    %)
( ;    %)
P p
Q q  

_ erTmaneTis proporciulia.

vnaxoT, risi tolia P da Q-s Sefardeba: 

100 %100 100 :
100 100 100 %

100 100

p paP p q p p p
q qQ q q qa

⋅
= = = = ⋅ = =

⋅

amgvarad,  
%
%

P p
Q q
= .  

es ki proporciulobas niSnavs _ risi damtkicebac gvindoda. 

proporciis gamoyenebiT advilad SeiZleba amovxsnaT procentebTan dakavSire­
buli sxvadasxva amocanebi.

magaliTad:

1) moZebneT ricxvi, romlis 7% tolia 21-is.

amoxsna: saZebni ricxvi aRvniSnoT x-iT. cxadia, is Tavisi Tavis 100%-ia. amitom 
miviRebT proporciul wyebebs _ wyeba (x; 21)  proporciulia wyebisa (100%; 7%).

aqedan: 
21 100 3 100 300.

7 1
x ⋅ ⋅
= = =    

pasuxi:  saZebni ricxvia 300.

2) axalgamomcxvari puris wonaa 800 g. gacivebisa da gamoSrobis Semdeg puris 
wona Semcirda 75 g-iT. ramdeni procentiT Semcirebula puris wona?

amoxsna: saZebni procentebis ricxvi aRvniSnoT y-iT da CavweroT Sesabamisi 
proporciuli wyebebi _ wyeba (800; 75) proporciulia wyebisa  (100 %; y %).

aqedan: 
75 100 75 1 75 9,375 9,4(%).

800 8 8
y ⋅ ⋅
= = = = ≈

pasuxi: puris wona Semcirebula daaxloebiT 9,4 %-iT.
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davaleba damoukidebeli muSaobisTvis

1.	 rkinis madanSi 7 wil rkinaze modis 3 wili Senarevi. ramdeni tona Sena­
revia rkinis madanSi, romelic 73500 kg rkinas Seicavs?

2.	 rukis masStabia 1 : 4500000. am rukaze ori mwvervalis aRmniSvnel wer­
tilebs Soris manZilia 5,5 mm. risi tolia am mwvervalebs Soris namdvili 
manZili?

3.	 gias daviTTan SedarebiT 50 %-iT naklebi xelfasi aqvs. gaarkvieT ramde­
ni procentiT meti xelfasi aqvs daviTs giasTan SedarebiT.

4.	 maswavlebelma moswavleebs misca davaleba: yuTSi 50 burTulaa, romel­
Ta 80% wiTelia, danarCeni ki _ TeTri. yuTidan ramdenime wiTeli bur­
Tula amoiRes da yuTSi darCenili wiTeli burTulebis raodenoba yuTSi 
darCenili burTulebis saerTo raodenobis 60%-is toli gaxda. ramdeni 
wiTeli burTula amouRiaT yuTidan?

5.	 gadaadnes ori sxvadasxva xarisxis oqro: 5 g, romelic 60% sufTa oqros 
Seicavda  da 10 g, romelic 90% sufTa oqros Seicavda. ramden % sufTa 
oqros Seicavs miRebuli Senadnobi?

6.	 skolaSi 1200 moswavlea. 40% gogonaa, gogonaTa 15% da biWebis 5% war­
Cinebulia. ramdeni warCinebuli moswavlea skolaSi?

7.	 ramdeni procentiTaa 180 lari naklebi 240 larze? 

8.	 24 rveulsa da 18 kalamSi gadaixades 42 lari. risi toli iqneba 28 
rveulisa da 21 kalmis Rirebuleba?

a)  45 lari;        b)  46 lari;         g)  48 lari;       d)  49 lari.

9.	 ori qalaqidan, romelTa Soris manZilia 250 km, erTmaneTis Sesaxvedrad 
erTdroulad velosipedisti da motociklisti gamovidnen. motociklis 
siCqare 3-jer metia velosipedis siCqareze. 2 sT-is Semdeg maT Soris 10 
km iyo darCenili. risi tolia motociklis siCqare? 

10.	gaarkvieT, Semdegi winadadebebidan romelSia mcdarad gamoyenebuli 
procenti _ anu, romeli ar SeiZleba, rom moxdes:

I. burTi gaaiafes fasis 99%-iT;

II. WurWeli TiTqmis savsea, 50%-iT;

III. bileTebi gaZvirda fasis 70%-iT;

IV. bileTebi gaiafda fasis 105%-iT;

V. muSam Tavisi gegma 140%-iT Seasrula.

11.	erT maRaziaSi televizori Rirda 490 lari, meoreSi _ 504 lari. saax­
alwlod pirvel maRaziaSi televizorebis gayidva daiwyes 6%-iani fas­
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daklebiT, meoreSi _10%-ianiT. romel maRaziaSi SeiZleba saaxalwlod 
televizoris yidva ufro iafad da ramdeni lariT?

12.	erT-erT sofelSi 40 pensionerisTvis saaxalwlod saCuqrad miitanes 600 
kg Saqari, romelic Tanabrad unda gaenawilebinaT maTTvis. pensionerTa 
survilis gaTvaliswinebiT, garkveuli raodenobis Saqari Tanabrad gau­
nawilda 4 mravalSvilian ojaxs, ris Semdegac TiToeul pensioners Sex­
vda 12 kg Saqari. ramdeni kilogrami Saqari Sexvedria TiToeul mraval­
Svilian ojaxs? 

13.	margebeli da gemrieli narevis misaRebad erTmaneTSi unda aurion 2 wili 
Tafli, 5 wili limoni (wvrilad daWrili), 1 wili Ciri (wvrilad daWri­
li) da 1 wili Savi Rvino an yurZnis wveni. Tafli aqvT mxolod 300 grami. 
ramdeni grami limoni dasWirdebaT? 
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Semajamebeli testi

1.	 avtomobilis fasi 4-jer Semcirda, rac niSnavs misi fasis Semcirebas:

a) 80%-iT;   b) 75%-iT;    g) 40%-iT;   d) 25%-iT.

2.	 Rvinis qarxanaSi sul 150000 litri Rvino Camoasxes. aqedan 65000 litri 
mSrali Rvino iyo, 55000 litri _ tkbili, xolo danarCeni _ naxevradtk­
bili. Camosxmuli Rvinis saerTo raodenobis ramdeni procentis tolia 
naxevradtkbili Rvinoebis raodenoba?

a) 30%;       b) 25%;       g) 20%;      d) 15%.

3.	 magidaze awyvia fanqrebi, avtokalmebi da 28 flomasteri. fanqrebis ra­
odenobis Sefardeba flomasterebis raodenobasTan 3:4-is tolia, xolo 
avtokalmebis raodenobasTan _ 3:5 _is. ramdeni avtokalamia magidaze?

a) 12;      b) 21;      g) 28;         d) 35.

4.	 firmam bankisgan aiRo krediti 6000 laris odenobiT, im pirobiT, rom 
erTi wlis Semdeg daubrunebda banks 6720 lars. ramdenprocentiani 
krediti auRia firmas, anu Tavdapirveli Tanxis ramdeni procentia dasa­
matebeli Tanxa?

5.	 kirisgan unda moamzadon misi 15%-iani wyalxsnari (kirwyali, romelSic 
kiris koncentracia anu procentuli wili iqneba 15%). gamoTvaleT, ram­
deni aseTi kirwyali momzaddeba 750 grami kirisagan.

6.	 gasaTibi iyo marTkuTxedis formis mindori. mas Semdeg, rac mTibavma 2 
saaTis ganmavlobaSi imuSava, gasaTibi  darCa mindvris nawili, romelsac 
aseve marTkuTxedis forma hqonda da romlis sigrZe 3-jer naklebi iyo 
mindvris sigrZeze, xolo sigane _ 2-jer naklebi mindvris siganeze. ram­
deni wuTia saWiro mindvris darCenili nawilis gasaTibad, Tu mTibavi 
imave tempiT gaagrZelebs muSaobas? 

7.	 50 kg fqvilisgan cxveba 52 kg puri. aseTive pirobebSi ramdeni kg puri 
gamocxveba 3 kg fqvilisagan? 
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Tavi 6. algebruli gamosaxulebebi
1. ariTmetikul moqmedebaTa algebruli Tvisebebi

sayovelTaod cnobilia ariTmetikul moqmedebaTa Tvisebebi. qvemoT mocemulia maTi 

Canawerebi algebruli igiveobebis saxiT (±  niSani aRniSnavs, Sesabamisad, an + an _):

1.  a+b+c+d = b+a+d+c   =   c+b+d+a   =  ...   	 SesakrebTa gadanacvlebadoba 

	 anu Sekrebis komutaciuroba.

2.    (a + b) + c   =   a + (b + c)  =  a + b + c 	 SesakrebTa jufTebadoba 

	 anu Sekrebis asociaciuroba.

3.   a + (b – c)  =   a + b – c   	 frCxilebis gaxsna SesakrebSi 

	 anu sxvaobis mimateba.

4.  a –  (b – c)   =   a – b + c    	 frCxilebis gaxsna, roca maklebSi 

	 sxvaobaa anu sxvaobis gamokleba.

5.   a  –  (b + c + d)  =  a – b – c – d	 frCxilebis gaxsna, roca maklebSi 	
	 jamia anu jamis gamokleba.

6.  a · b   =   b · a	 TanamamravlTa gadanacvlebadoba 

	 anu gamravlebis komutaciuroba.

7.  a · (b · c)   =   (a ·b) · c   =   a · b · c	 TanamamravlTa dajgufebadoba 

	 jufTebadoba anu gamravlebis 

	 asociaciuroba.	

8.  (a  ±  b) · c   =   a · c  ±  b · c	 gamravlebis ganrigebadoba (orive  
                                       	 TanamamravliT) anu 

c · (a  ±  b)   =  c · a  ±  c  · b	 gamravlebis distribuciuloba 

	 Sekreba-gamoklebis mimarT.

9.   a : (b · c)   =   a : b : c	 frCxilebis gaxsna, roca gamyofSi 

	 namravlia anu namravlze gayofa.

10.  a +  (b – a)   =   b	 gamoklebisa da Sekrebis  
	 Sebrunebadoba.

11.   a · (b:a)  =  b	 gayofisa da gamravlebis  
	 Sebrunebadoba.
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12.    (a  ±  b) : c   =   a : c  ±  b : c	 gayofis ganrigebadoba (mxolod  
                                 	 gasayofiT) anu gayofis distribu-	
	 ciuloba Sekreba-gamoklebis mimarT.

aRvniSnoT, rom gayofas ar aqvs gamyofiT ganrigebadobis Tviseba, ese igi mcda­
ria: 

c: (a  ±  b)   =   c : a  ±  c : b

2. zepiri angariSis advili xerxebi

I.	 nawil-nawil Sekrebis:  

	381 + 57 = 381 + 50 + 7 = 381 + 20 + 30 + 7 = 401 + 37 = 438.

II.	 Sekreba mrgval aseulamde SevsebiT: 

	385 + 57 = 385 + 15 + (57 _ 15) = 400 + 42 = 442.

III.	 nawil-nawil gamoklebis:  

381 _ 151 = 381 _ 100 _ 50 _ 1 = 281 _ 1 _ 50 = 280 _ 50 = 230.

IV.	 nawil-nawil gamravlebis: 

16 ·15 = 16·5·3 = 80·3 = 240.

V.	 nawil-nawil gayofis (unaSTo gayofisas):  

	 1050 : 15  =  1050 : 5 : 3  = 210 : 3  = 70.

	 nawil-nawil gayofa mosaxerxebelia agreTve 8-ze gayofisas _  
	 3-jer ganaxevreba: 128 : 8 = ((128 : 2) : 2) : 2=(64 : 2) : 2 = 32 : 2 = 16   

VI.	 gadajgufebiT Sekrebis:  
	 218 + 357 + 34 + 272 + 143  =  (218 + 272) + (357 + 143) + 34 = 500 + 500 +  
	 34  =  1034.

VII.	 gadajgufebiT gamravlebis:  25 · 5 · 35 · 4 · 2   =   (25 · 4) · (5 · 2) · 35   =    
	 100 · 10 · 35  =  35000.

VIII.	daSliT gamravlebis:  

	 6 · 212   =   6 · (200 + 12) = 6 · 200 + 6 · 12 =  1200 + 72  = 1272.

IX.	 daSliT gayofis (naSTiani an unaSTo gayofisas):  

	 8000 : 7 = (7000 + 700 + 300) : 7 = 7000:7 + 700:7 + 300:7 = 1000 + 100 + (280 + 	
	 20):7  =  1100 + 40 + 2 (n. 6)  = 1142 (n. 6).

X.	  damrgvalebis:  564 + 399 = 564 + 400 – 1 = 964 – 1 = 963.

                349 _ 198  =  349 _ (200 _ 2)  =  349 _ 200 + 2  =  151.
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XI.	 qvevidan SevsebiT (SekrebiT) gamoklebis:  813 _ 586 = ?    

	 586 + 4 + 10 = 600,  600 + 200 + 13 = 813,   4 + 10 + 200 + 13  = 227,     
	 813 _ 586 = 227.

XII.	 gamravlebiT gayofis (naSTiani an unaSTo gayofisas):  
	 8300 : 2000  = ?  
	 4 · 2000 = 8000,    8000 + 300 = 8300,    8300 : 2000 = 4 (n. 300).

XIII.	Tanamamravlis frCxilebs gareT gatanis:  

	 11 · 38 + 52 · 11  =  11 · (38 + 52)  = 11 · 90  =  990.

XIV.	gamyofis frCxilebs gareT gatanis (unaSTo gayofisas):  

	 840 : 60 + 960 : 60 = (840 + 960) : 60 = 1800 : 60 = 30.

gasaTvaliswinebelia, rom es gamoTvlebi gawaful gonebaSi ufro swrafad 
sruldeba, vidre am CanawerebiT Cans.

amgvari gamoTvlebi saukeTeso safuZvelia aramarto ricxvis gumanis gansavi­
Tareblad, aramed agreTve ufros klasebSi algebris swavlis Sesamzadebladac.
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3. ricxviTi gamosaxuleba da misi mniSvneloba. moqmedebaTa Sesrulebis Tamimdev-
roba ricxviT gamosaxulebaSi

ganvixiloT Canawerebi: 27, 243 _ 12, 283 : (75 + 13) + 130.

am Canawerebidan pirveli aris erTi ricxvis _ ocdaSvidis cifruli Canaweri. 
meore da mesame Canawerebi Seicavs ricxvebs, romlebic erTmaneTTan SeerTebu­
lia moqmedebaTa niSnebiTa da frCxilebiT. TiToeul aseT Canawers ewodeba 
ricxviTi  gamosaxuleba. unda gvaxsovdes, rom ricxviT gamosaxulebaSi:

1) 	ricxvebis, moqmedebaTa niSnebisa da frCxilebis garda araferi ar unda 
eweros;

2)	yvela frCxils unda hqondes Tavisi mewyvile frCxili; 

3)	yoveli moqmedebis niSans unda mosdevdes Sesabamisi ricxvi.

magaliTad, Canawerebi 78 + (y _ 29) da 84 _ 2 > 29 ar aris ricxviTi gamosaxule­
bebi imitom, rom pirveli maTgani Seicavs aso y-s, meore ki _ utolobis niSans.

aseve, Canawerebi (58 _ 35 + 30 da 804 :  4 + (30 _  ) araa ricxviTi gamosaxulebebi, 
imitom, rom pirvel CanawerSi frCxils ara aqvs Tavisi mewyvile frCxili, xolo 
meore CanawerSi gamoklebis niSans ar mosdevs ricxvi.

ricxviT gamosaxulebaTa sxva magaliTebia: jami 15 + 5; sxvaoba 15 _ 5; namravli 
15 · 5; ganayofi 15 : 5; calke Cawerili ricxvi 702, oceulTa Sesabamisi gamosa­
xuleba 3 · 20 + 11·20,  ...  

ganvixiloT, Tu ra TanmimdevrobiT unda Sesruldes moqmedebebi ricxviT gamosa­
xulebaSi.

1)	Tu gamosaxuleba Seicavs frCxilebs, maSin pirvelad sruldeba frCxi­
lebSi moTavsebuli moqmedebebi;

2) 	jer sruldeba gamravleba da gayofa, xolo Semdeg _ Sekreba da gamokleba;

3)	garda am wesebisa, unda gaviTvaliswinoT, rom jer sruldeba ufro 
marcxniv dawerili moqmedeba, Semdeg ki _ ufro marjvniv dawerili.

Tu ricxviT gamosaxulebaSi miTiTebul moqmedebebs SevasrulebT saWiro Tan­
mimdevrobiT, Sedegad miviRebT ricxvs, romelsac am ricxviTi gamosaxulebis 
mniSvneloba ewodeba. magaliTad, 15 + 5 -is mniSvnelobaa 20, radgan 15 + 5 = 20; 
xolo 24 _ (3 + 8 : 4) -is mniSvnelobaa 19, radgan 

 24 _ (3 + 8 : 4)  =  24 _ (3 + 2) = 24 _ 5 = 19.    

zogierTi ricxviTi gamosaxulebis mniSvnelobis gamoTvla SeuZlebelia. maga­
liTad: 10 + 32 : (4 - 4)  gamosaxulebis mniSvnelobas ver gamovTvliT, radgan   
4 _ 4 = 0, xolo nulze gayofa ar SeiZleba.

aseT ricxviT gamosaxulebebs azri ar aqvs.
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4. gamoTvlebis swrafi da uxeSi gadamowmebis xerxebi

pirveli xerxia uxeSi, Zalian miaxloebiTi Sefaseba. 

magaliTad: 234 + 345 : 15 = 362.

zerele SexedviTac Cans, rom gamosaxulebis mniSvneloba ar aris marTebuli, 
radgan orasze met ricxvs emateba daaxloebiT 20-30, amitom jami 250-sa da 
300-s Soris unda iyos.

amas hgavs nawilebis miaxloebiTi Sefaseba. magaliTad: 

1kg Ciri 3l 50T Rirs; 1,5kg Ciri _ 6l 30T. 1,5kg Ciris Rirebulebis gamosaTv­
lelad 3l 50T 1,5-ze unda gamravldes. 1,5-ze gamravlebisas ki ricxvs Tavisive 
naxevari emateba. magram 3l 50T-is naxevari ver iqneba TiTqmis 2l (romelic 4 
laris naxevaria).

meore xerxia dakvirveba mrgval ricxvebze. magaliTad, moswavles dafaze ewe­
ra:

10l + 30l + 10l + 10l + 10l + 60 l = 70l + 6l = 76l.

maswavlebelma ver SeniSna meqanikuri Secdoma _ bavSvs `60 l~ Canaweris gada­
werisas rom nulis miwera gamorCa. Secdomis zustad moZebna swrafad ver xe­
rxdeba xolme, magram pasuxi rom mcdaria _ es TvalSisacemia, radgan mrgvali 
ricxvebis jamis Canaweri nuliT unda bolovdebodes.

amas hgavs luwkentobaze dakvirveba, magaliTad:   

12km + 3•6 km + 148 km = 175 km.

cxadia, rom luwi ricxvebis jami kenti ver iqneba.

aseve, piriqiTac: Tuki 1kg Ciri 3l 50T Rirs, 1,5kg Ciris Rirebuleba luwi 
ricxviT ver gamoisaxeba, radgan 3l 50T-s Tavisive naxevari unda mivumatoT, 
es jami ki 0 TeTriT ver dabolovdeba, 5 TeTriT unda dabolovdes.

bunebrivia, rom es ori xerxi namdvili SemowmebisTvis ar aris sakmarisi _ xSi­
rad Sedegi miaxloebiT marTebulia da misi cifruli Canaweris bolo cifric 
Sesaferisia, magram Sedegi mainc mcdaria. Tumca, es ori xerxi mainc Zalian 
sasargebloa, radgan advilad da swrafad gviCvenebs Zalian uxeS Secdomebs.
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5. gantoleba

gantoleba aris cvladis Semcveli toloba.

kargia, roca moswavle gawafulia sxvadasxva tipis maTematikuri gamosaxule­
bebis gamartivebasa da gantolebebis amoxsnaSi, magram gamoTvliTi xasiaTis 
teqnikur problemebze metad yuradReba unda mieqces maTematikuri modeli­
rebis process: rom gantoleba sworad aRwerdes realur suraTs, anu warmoad­
gendes realuri viTarebis maTematikur models.

sailustraciod ganvixiloT sayofacxovrebo amocana:

sam dReSi 3224 kg forToxali mokrifes. meore dRes mokrifes 145 kg-iT meti, 
vidre pirvel dRes, mesame dRes ki _ 255 kg-iT meti, vidre meore dRes. ramdeni 
kilogrami forToxali moukrefiaT TiToeul dRes? 

VI klasamde zogi moswavle aseT amocanas sqemis saSualebiT amoxsnis:

 

                          

sqemis Sedgenis Semdeg, SekiTxvebis daxmarebiT, moswavleebi Seasruleben moq­
medebebs Semdegi TanmimdevrobiT: 

1) 3224 _ 225 = 2999 kg

2) 2999 _ 145 _ 145 = 2709 kg

3) 2709 : 3 = 903 kg (pirvel dRes mokrefili citrusi)

4) 903 + 145 = 1048 kg (meore dRes mokrefili citrusi)

5) 1048 + 225 = 1273 kg (mesame dRes mokrefili citrusi). 

imave amocanis amosaxsnelad zogierTma moswavlem SeiZleba Seadginos ricxvi­
Ti gamosaxuleba  (3224 _ 225 _ 2 · 145) : 3. 

VI-VII klasebidan moswavleebi imave amocanas gantolebis SedgeniT amoxsnian:

pirvel dRes mokrefili forToxlis wona: x

meore dRes mokrefili forToxlis wona: x + 145
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mesame dRes mokrefili forToxlis wona: x + 145 + 225.

am sam dReSi mokrefili forToxlis wona: x + x + 145 + x + 145 + 225.

SevadginoT gantoleba: x + x + 145 + x + 145 + 225  = 3224.

amovxsnaT es gantoleba: 3 x + 515 = 3224.

				    3 x = 3224 − 515 = 2709.

				    x =  2709 : 3 = 903 

maSasadame, pirvel dRes moukrefiaT 903 kg forToxali, meore dRes _  
903 + 145=1048 kg, xolo mesame dRes ki 1048 + 225 = 1273 kg forToxali.
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davaleba damoukidebeli muSaobisTvis

1. amocanis amosaxsnelad SeadgineT ricxviTi gamosaxuleba.

anas 10 lari aqvs da unda iyidos 12 cali 55-TeTriani kalami. ra Tanxa 
darCeba anas?

2. amocanis amosaxsnelad SeadgineT sqema.

sam venaxSi erTad 2756 kg yurZeni mokrifes. meore venaxSi mokrifes 276 kg-
iT meti, vidre pirvelSi da 224 kg-iT naklebi, vidre mesameSi. ramdeni kg 
yurZeni moukrefiaT TiToeul venaxSi?

3. amocanis amosaxsnelad SeadgineT gantoleba. 

lado garkveuli kanonzomierebis mixedviT awyobs varskvlavebs erT rig­
Si. ladom gadawyvita, varskvlavebi gamoiyenos, ise rom mwvane, lurji da 
wiTeli varskvlavebis raodenobaTa Sefardeba iyos 1:5:2. ramdeni wiTeli 
varskvlavi dasWirdeba lados, Tu igi sul 240 varskvlavs gamoiyenebs?

4. CawereT amocanis amoxsna asoiTi gamosaxulebis saxiT.

I. erT larnakSi a vardia, meoreSi _ 15-iT meti. ramdeni vardia orive larnakSi?

II. avtobusSi b mgzavri iyo. erT gaCerebaze 7 mgzavri Cavida, meoreze _ 5. 
ramdeni mgzavri darCa avtobusSi ?

5. gamoTvale advili gziT:

5 · 32 + 17· 32 +8 · 32 + 93 · 7-63 · 7

6. eqskursiisTvis unda Seagrovon fuli. Tu eqskursiis yoveli monawile 80 
lars gadaixdis, zedmeti darCeba 15 lari, xolo Tu 75 lars gadaixdis, saWiro 
Tanxas daakldeba 25 lari. sul ramdeni adamiani miemgzavreba eqskursiaze?

7. kafeSi  aris  oradgiliani  da  oTxadgiliani magidebi, sul 20 magida. jamSi 
kafeSi aris 70 adgili. ramdeni oradgiliani magidaa kafeSi?

8. A-dan B sofelSi Casvla mxolod C soflis gavliTaa SesaZlebeli. A sofli­
dan B-s mimarTulebiT velosipediT gaemgzavra Tamari, romlis siCqarea 6 km/
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sT. imave dros C-dan B-sken gaemgzavra elene, romlis siCqarea 4 km/sT. A da C 
soflebs Soris manZilia 12 km. ramdeni saaTis Semdeg daeweva Tamari elenes? 

	 a) 4 sT;       b) 5 sT;     g)  6 sT;     d) 7 sT.

9. daviTi imdeni wlisaa, ramdenisac giorgi iyo 42 wlis win. ramdeni wlisaa 
giorgi, Tu 8 wlis win igi daviTze 4-jer ufrosi iyo? 

10. ezoSi xeebis 
3
7

 nawili kopitia, amdenivea Wadari da kidev 2 naZvia. ramdeni 

xea sul ezoSi?

11. maswavlebelma moswavleebs misca davaleba: yuTSi 50 burTulaa, romel­
Ta 80% wiTelia, danarCeni ki _ TeTri. yuTidan ramdenime wiTeli burTula 
amoiRes da yuTSi darCenili wiTeli burTulebis raodenoba yuTSi darCenili 
burTulebis saerTo raodenobis 60%-is toli gaxda. ramdeni wiTeli burTula 
amouRiaT yuTidan?

12. qalaqidan 10 saaTze gaemgzavra motociklisti, romlis siCqarea 60 km/sT, 
xolo 12 saaTsa 30 wuTze imave qalaqidan motociklistis moZraobis sapiris­
pirod gaemgzavra velosipedisti. romel saaTze iqneba maT Soris 370 km, Tu 
motociklistis siCqare 3-jer metia velosipedistis siCqareze?

13. dedamiwis mTeli farTobis 70% wyliTaa dafaruli. wynar okeanes ukavia 
dedamiwis wylebis 0,5 nawili; indoeTis okeanes _ 0,2 nawili. danarCeni wylebis 
farTobia 72 mln. kv.km. ramdeni mln. kv.km-is tolia mTel dedamiwaze wyliT 
dafaruli zedapiris farTobi?
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Semajamebeli testi: 

1. ramdenime biWi saTevzaod wavida. orma biWma aT-aTi Tevzi daiWira, danarCe­
nebma _ TerTmet-TerTmeti. sul ramdeni biWi iyo, Tu maT 75 Tevzi daiWires?

	 a) 11;    	   b) 10;	  g) 5;		  d) 7.

2.	 vano papam Tavis ToTxmet SviliSvils 30 kanfeti dauriga: biWebs TiTo-Ti­
To, gogonebs ki – sam-sami. vano papas SviliSvilebidan ramdeni iyo gogona?

	 (a)  5;        (b)  7;          (g)  8;          (d)  9.

3. nikam saxlidan agarakamde misvlas avtomobiliT 2 sT moandoma. avtomobili 
Seusveneblad 60 km/sT siCqariT moZraobda. ukan dabrunebisas nika isev Tana­
bari, magram ufro naklebi siCqariT moZraobda, amitom, man imave gzis gavlas 
1 sT-iT meti dro moandoma. ramdeni km/sT-iT Seumcirebia nikas siCqare ukan 
dabrunebisas?

	 (a) 10-iT;		 (b) 15-iT;		  (g) 20-iT;	    (d) 25-iT.

4. avtosadguridan avtobusi dilis 8.00 sT-ze gavida, mikroavtobusi ki imave 
mimarTulebiT – 10.00 sT-ze. avtobusis siCqare iyo 70 km/sT, xolo mikroav­
tobusisa ki – 110 km/sT. orive Seuferxeblad, Tanabari siCqariT moZraobda. 
romel saaTze daeweva mikroavtobusi avtobuss?

5. sami ricxvidan erTi ricxvi meoreze 7-iT naklebia, mesameze ki – 5-iT meti. am 
ricxvebs Soris udidesia x + 3. qvemoT CamoTvlilTagan romeli gamosaxulebis 
tolia am sami ricxvis jami?

	 (a) 3x – 10;	 (b) 3x – 1;	 (g) 3x + 1;	 (d) 3x + 15.	

6. rusudans gauorkeces Tanxa, romelic mas hqonda. daxarja ra 8 lari, mas 
darCenili Tanxa isev gauorkeces. rodesac rusudanma amis Semdeg isev 8 lari 
daxarja, mas fuli aRar darCa. ramdeni lari hqonia rusudans Tavdapirvelad?

7. magidaze awyvia fanqrebi, avtokalmebi da 28 flomasteri. fanqrebis raode­
nobis Sefardeba flomasterebis raodenobasTan 3 : 4-is tolia, xolo avtoka­
lmebis raodenobasTan _ 3 : 5-is. ramdeni avtokalamia magidaze?
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Tavi 7. topologia
1. topologiis sawyisebi 

topologia berZnuli warmoSobis sityvaa da adgilismcodneobas niSnavs. igi 
maTematikis dargia, romelic Seiswavlis geometriuli obieqtebis iseT Tvise­
bebs, romlebic ucvleli rCeba uwyveti deformaciebis dros. es SeiZleba iyos: 
`gawelva~, `moRunva~, `SekumSva~, `gamoburcva~, `SeWyleta~ da a.S. 

geometriuli figurebi, romlebic amgvari uwyveti deformaciebis saSualebiT 
miiReba, topologiis TvalsazrisiT erTmaneTisgan ar gansxvavdeba. magaliTad, 
topologiisTvis oTxkuTxedi, wre da varskvlavi arsebiTad erTi da igivea. 
maTgan arsebiTad gansxvavebulia rgoli, romelic `gaxvretilia~ da amitom 
ver miiReba uwyveti deformaciiT pirveli samisgan (nax. 1).

nax.1

vTqvaT, mocemulia raime xazi anu wiri (monakveTi, texili an mrudi, ix. nax. 2). riT 
gansxvavdeba xazis bolo, E wertili sxva, xazis Siga wertilebisagan? bolo E 
wertils uerTdeba xazis mxolod erTi Sto, erTi nawili, anu, rogorc to­
pologiaSi amboben erTi rkali; yovel Siga wertils ki uerTdeba xazis ori 
an meti Sto. magaliTad, M wertils marjvnidanac da marcxnidanac uerTdeba 
TiTo Sto, sul _ 2 rkali; B wertils uerTdeba 3 Sto.  

	

nax.2

Tu xazis Siga wertili iseTia, rom mas uerTdeba xazis orze meti Sto, maSin es 
wertili xazis TavisTavTan gadakveTis wertilia. nax. 3-ze mocemuli xazebi _ 
TavisTavis gadamkveTebia.

nax. 3

iseT xazs, romelic ar kveTs TavisTavs, martivi xazi ewodeba. nax. 4-ze martivi 
xazebia mocemuli. 
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nax. 4

amgvarad,  xazi an martivia, an TavisTavis gadamkveTia. martivi xazis arc erT 
wertils ar uerTdeba 2-ze meti rkali.

martivi xazi SeiZleba iyos an Sekruli an gaxsnili. xazs, romelsac ar aqvs 
arcerTi bolo wertili, Sekruli xazi ewodeba, xolo xazs, romelic ar Semo­
sazRvravs arcerT Siga ares, gaxsnili xazi ewodeba. nax. 4-ze I, II, III da VI xazebi 
gaxsnilebia, xolo IV, V da VII xazebi _ Sekruli xazebia.	

TavisTavis gadamkveTi, anu rTuli xazic SeiZleba iyos Sekruli an gaxsnili, 
magram SeiZleba arc Sekruli iyos da arc gaxsnili (nax. 5).

	                                 

nax. 5

ori wertilis SemaerTebel swor xazs monakveTi ewodeba. am wertilebs ki _ 
monakveTis boloebi ewodeba.  

nax.6

naxazze zogjer monakveTis boloebs amsxvileben, magram  es mxolod maT gamo­
sakveTad, ukeT dasanaxad keTdeba. sinamdvileSi monakveTis boloebi iseTive 
wertilebia, rogoric danarCenebi, gansxvavebulia mxolod maTi mdebareoba. 
geometriuli wertilis sigrZec, siganec da sisqec nulis tolia.

xazs aqvs aranulovani sigrZe, xolo misi sigane da sisqe  nulis tolia. arse­
bobs A da E wertilebis SemaerTebeli `gzebis~ usasrulo raodenoba (nax. 7), 
am `gzebs~ Soris umoklesia AE monakveTi. AE monakveTis sigrZe aris manZili  
A wertilidan E wertilamde.
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nax.7

amgvarad, or wertils Soris manZili erTaderTia da igi am wertilebis Semaer­
Tebeli yvela SesaZlo xazidan umoklesi xazis _ monakveTis – sigrZis tolia.

arsebobs texili da mrudi xazebi. xazs, romelic ori an meti monakveTisagan 
Sedgeba da yvela monakveTi erT wrfeze ar mdebareobs, texili ewodeba, xolo 
yvela sxvagvari xazi mrudia. texili mxolod monakveTebisagan Sedgeba. me­
zobeli monakveTebis saerTo wertils da gaxsnili texilis bolo wertilebs  
texilis wvero ewodeba (nax. 8).

Tu xazi erTgan maincaa gamrudebuli, maSin igi mrudi xazia (nax. 9).

                   nax. 8                                                        nax. 9
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2. nakvTi da sxeuli

geometriuli figurebia brtyeli figurebi, anu nakvTebi, da sivrculi figu­
rebi, anu sxeulebi.

nakvTi _ sibrtyis iseT wertilTa simravlea, anu sibrtyis iseTi nawilia, rome­
lic araa gawyvetili da romelsac ekuTvnis Tavisive sazRvari. ese igi, nakvTi 
mTliania, igi SeiZleba iyos gaxvretili, magram ara _ nawilebad dawyvetili. 
meTodikuri mosazrebebidan gamomdinare, imisaTvis, rom moswavleebs gaumar­
tivdeT aRqma, damaxsovreba da metyveleba, geometriuli figuris nacvlad mas­
wavlebelma SeiZleba gamoiyenos cneba `nakvTi~.

geometriuli sxeuli _ sivrcis iseT wertilTa simravlea, anu sivrcis ise­
Ti nawilia, romelic araa gawyvetili da romelsac ekuTvnis Tavisive sazR­
vari. iseve, rogorc nakvTi, sxeulic mTliania, igi SeiZleba iyos gaxvretili, 
hqondes Rrmulebi, magram ar aris nawilebad dawyvetili. 

nakvTebic da sxeulebic geometriuli figurebia.

amgvarad, nakvTi _ esaa nebismieri brtyeli figura. wertilebi, xazebi, mraval­
kuTxedebi, wreebi, rgolebi Tu yovelgvari `uswormasworo laqebi~ _ yvela 
nakvTia. 

                           nax. 10                                     nax. 11

naxazebze mocemulia ori nakvTi. kvadrati (nax. 10) – misi sazRvaria Sekruli 
texili, romelic oTxi toli monakveTisagan Sedgeba da nakvTi (nax.11), romlis 
sazRvari aris texili da mrudi. miuxedavad am gansxvavebisa, orive nakvTis 
sazRvari Sekruli xazebia. amgvarad, naxazebze mocemuli  nakvTebi Sedgeba ori 
nawilisagan: Siga are da misi sazRvari. sazRvari ki sibrtyes yofs or nawilad: 
Siga da gare areebad.

me-12 naxazze aRniSnulia kvadratis ori Siga wertili.

                                      nax. 12                     nax. 13
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me-13 naxazze mocemulia nakvTi, romelic SemosazRvravs Siga ares, magram es 
Siga are mas ar ekuTvnis. igi oTxi toli monakveTisagan Semdgari Sekruli 
texilia da ara kvadrati.

maSasadame, zogierT nakvTs ar ekuTvnis Tavisi Siga are. aseTebia texilebi, 
mrudebi da sxva xazebi (nax. 14). maT Soris zogi Sekruli xazia, zogi _ gaxsni­
li, magram Siga are arc erTs ar ekuTvnis.

nax.14

yvela xazi ar SemoszRvravs Siga ares (nax. 15), Sekruli xazi ki yovelTvis 
SemosazRvravs Siga ares (nax. 16). 

                nax. 15                            nax. 16 

me-17 naxazze mocemulia mravalkuTxedi. M da K  misi sazRvris wertilebia. 
xolo A da T Siga wertilebia. 

nax.17

amrigad, mravalkuTxedi warmoadgens Siga wertilebisa da misi sazRvris wer­
tilebis erTobliobas. sibrtyeze, romelzec mdebareobs es mravalkuTxedi, 
aris wertilebi, romlebic mravalkuTxedis arc Siga da arc sazRvris wer­
tilebs ar warmoadgens. isini mravalkuTxedis gare ares wertilebia. naxazze 
(nax. 18).

moniSnulia mravalkuTxedis ori gare wertili: E da C.
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nax.18

amgvarad, gare arec, Siga arec  da sazRvaric wertilebis erTobliobaa. aseve, 
nebismieri sxva nakvTic wertilebis erTobliobaa (nax. 19).

nax.19

aRsaniSnavia, rom wertilebisgan Sedgeba ara marto nakvTebi, aramed mTeli 
sibrtyec. me-20 naxazze mocemulia sibrtyeze gadamkveTi xazebi.

nax. 20

es xazebi sibrtyes xuT nawilad anu xuT ared yofs. erTi, yvelaze didi _ gare 
area, danarCeni oTxi ki _ Siga are. yuradReba unda mieqces imas, rom es xazebi 
mxolod 4 Siga ares warmoqmnis, xolo marTkuTxedTa sazRvrebi ki ufro metia. 
mocemul naxazze cxra marTkuTxedis danaxvaa SesaZlebeli, Siga are ki mxolod 
oTxia.

maswavlebelma geometriuli figurebis Seswavlis dros unda ganixilos mraval­
kuTxedTa da areTa gaerTianebis sakiTxi. ra SemTxvevaSia nakvTebi erTmaneTis 
mosazRvre?

Tu or mravalkuTxeds mxolod wvero aqvs saerTo, maSin maTi gaerTianebiT 
mravalkuTxedi ar miiReba. isini mosazRvre mravalkuTxedebi araa (nax. 21). mo­
sazRvre mravalkuTxedebs erTi gverdi mainc unda hqondeT saerTo, maSin maTi 
gaerTianebiT miiReba mravalkuTxedi (nax. 22).       

                                         

                  nax. 21                                         nax. 22

igive SeiZleba iTqvas areebzec. ori are maSin esazRvreba erTmaneTs, Tu maT 
sazRvrebs aqvs saerTo xazi, Tundac patara (nax. 23). Tu sazRvrebs saerTo aqvs 
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mxolod wertilebi, maSin aseTi areebi erTmaneTs ar esazRvreba.

nax. 23

amgvarad, nakvTebi da areebi erTmaneTis mosazRvre ar aris, Tu maT saerTo aqvT 
mxolod calkeuli wertilebi; aseve, Tu aqvT saerTo are. magaliTad ix. naxazi 24.

nax. 24

mosazRvre areebis gaerTianebiT, mosazRvre mravalkuTxedebisgan gansxvave­
biT, axali are ar miiReba. radgan ares Tavisi sazRvari ar ekuTvnis, amitom mo­
sazRvre areTa Soris moTavsebuli sazRvari gaerTianebaSi ar moxvdeba. amitom 
gaerTianeba gawyvetili iqneba, are ki gawyvetili ar unda iyos.

cxadia, rom daxazuli nakvTi sinamdvileSi Sedgeba ara wertilebisagan, aramed 
imisgan, riTac daxazulia (magaliTad, dafaze carciT daxazuli wre Sedgeba 
carcis Zalian Txeli fenisagan). geometriaSi ganixileba ara nakvTebis naxaze­
bi, aramed TviTon nakvTebi, romlebic wertilebisagan Sedgeba.  geometriuli 
nakvTi arsebobs ara yofa-cxovrebaSi, aramed adamianTa gonebaSi.

aseve, magaliTad, xis kubiki _ igi Sedgeba xisgan da ara wertilebisgan. nebis­
mieri nivTieri sxeulic nivTierebisagan Sedgeba, da ara wertilebisagan. magram 
geometriaSi ganixileba ara nivTieri sxeulebi, aramed geometriuli sxeulebi. 
geometriuli sxeuli ki wertilebisagan Sedgeba _ wertilebis erTobliobaa. 
iseve rogorc sibrtye, sivrcec wertilebis simravlea.

kubi da birTvi geometriuli sxeulebia, kubiki da burTi ki _ nivTieri sxeu­
lebi. kubi da birTvi adamianTa gonebaSi arsebobs, kubiki da burTi ki _ yo­
facxovrebaSi. 

amgvarad, yoveli geometriuli sxeuli sivrcis garkveul wertilTa simravlea. 
nakvTi _ sibrtyis garkveul wertilTa simravlea.  geometriaSi yvela nakvTi 
da yvela sxeuli, sibrtyec da sivrcec. wertilebisagan Sedgeba. TviT wertil­
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ic wertilTa simravlea, oRond erTelementiani simravle.

3. topologia da geometria

simravlis cneba pirveladi cnebaa, simravleTa Teoria ki maTematikis yvela 
dargis safuZvelia. nebismieri maTematikuri cneba mxolod maSinaa zustad da 
mecnierulad gansazRvruli, Tu igi ganisazRvreba, rogorc romelime saxis 
simravle. amitomaa saWiro geometriis dafuZneba topologiaze. topologiis 
TvalsazrisiT erTmaneTisagan yovelTvis unda iyos gancalkevebuli nakvTi, 
romelic Tavis Siga ares Seicavs, da am nakvTis sazRvari _ magaliTad, wre da 
wrewiri. wre Seicavs Siga aresac da sazRvarsac, xolo  wrewiri wris sazRvaria. 
aseve, kvadrati gaigeba, rogorc Siga arec da sazRvaric. kvadratis sazRvari 
Sedgeba oTxi toli gverdisagan, anu oTxi toli monakveTisgan. 

igive SeiZleba iTqvas sivrcul sxeulebzec: kubi mTliania, Signidan `savsea~, 
misi sazRvari ki eqvsi toli waxnagisagan Sedgeba. birTvis sazRvari aris sfe­
ro. ese igi, sfero Signidan carielia, birTvi _ ara.

sazogadod, nakvTis sazRvari Sekruli xazia. kerZod, mravalkuTxedis sazR­
vari Sekruli texilia; sxva nakvTebis sazRvari _ Sekruli mrudia. yvela SemTx­
vevaSi xazi anu sazRvari `Signidan~ carielia, mis mier SemosazRvruli nakvTi 
ki Signidan savsea, anu moicavs Siga aresac. amitom wreebis, rgolebisa Tu 
mravalkuTxedebis naxazebi moswavlem yovelTvis unda gaaferados. xolo xazis 
SigniT gaferadeba araa saWiro. 

maswavlebelma unda gamoarCios rgoli sxva figurebisgan da auxsnas moswav­
leebs, rom rgoli gamorCeuli nakvTia imiT, rom misi Siga are naxvretiania, 
xolo sazRvari ori xazisagan _ didi da mcire wrewirisagan Sedgeba (nax. 25).                                        

nax.25 

amgvarad, maswavlebelma am sakiTxebis gaazrebisaTvis aucileblad unda ga­
aferadebinos moswavleebs areebi, radgan naxazebis gaferadebis gareSe moswav­
leebs gauWirdebaT erTmaneTisagan gaarCion sami sxvadasxva nakvTi: wre, rgoli 
da wrewiri.

sazogadod, yovelTvis zustad unda iyos garkveuli, Tu romel wertilebs da 
romel ares moicavs esa Tu is nakvTi. mxolod gare moxazuloba araa sakmarisi 
nakvTis gansasazRvrad.

es yovelive gansakuTrebiT mniSvnelovania imitom, rom saxelmZRvaneloebis 
umravlesobaSi am sakiTxebze ar aris yuradReba gamaxvilebuli. magaliTad, ra 
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igulisxmeba cnebaSi ̀ samkuTxedi~? Tu es sami monakveTisagan Semdgari Sekruli 
texilia, maSin rogor gamoirCeva igi texilisagan? Tu texilia, maSin samkuTxe­
dis farTobi nulis toli iqneba. amitom maswavlebelma samkuTxedis axsnis 
dros yuradReba unda gaamaxvilos, rom samkuTxedi aris sazRvari da misi Siga 
are, ise, rogorc es 26-e naxazzea naCvenebi.

nax.26

xSirad mokled amboben, rom naxazze mocemulia raime sxeuli an nakvTi. sinam­
dvileSi mocemulia sxeulis an nakvTis naxazi da ara TviT sxeuli an nakvTi – 
iseve, rogorc furcelze SeiZleba mocemuli iyos manqanis naxazi da ara TviT 
manqana.

aseve mniSvnelovania nakvTis invariantobis garkveva, anu axsna, rom nakvTi ar 
icvleba misi mobrunebiTa da paraleluri gadataniT. dawyebiT klasebSi ti­
puri Secdomaa _ iribulad daxazul marTkuTxeds an kvadrats ar miiCneven 
marTkuTxedad da kvadratad, Sesabamisad. 

topologiisTvis xazis bolo wertili arsebiTad gansxvavdeba danarCenebisgan, 
oRond ara zomiT, aramed mdebareobiT. gansxvavdeba erTmaneTisgan agreTve 
Sekruli da gaxsnili xazebi _ SeuZlebelia maTi erTmaneTisgan miReba uwyve­
ti deformaciebiT. Tumca topologiis TvalsazrisiT ar gansxvavdeba erT­
maneTisgan monakveTi, gaxsnili texili da gaxsnili mrudi, radganac yoveli 
maTganisgan SeiZleba romelime meores miReba uwyveti deformaciebiT. aseve ar 
gansxvavdeba Sekruli texili Sekruli mrudisgan. aseT figurebs topologi­
urad ekvivalenturi ewodeba.

mocemuli sqema gviCvenebs, Tu rogor sxvadasxva saxeebad jgufdeba xazebi. 

maswavlebelma unda gaarCios erTmaneTisgan topologiuri da geometriuli 
cnebebi.
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topologiuri cnebebia: geometriuli cnebebia:

gaxsnili xazi, Sekruli xazi, wertili,

bolo wertili, martivi xazi,

Siga are, gare are, sazRvari...

monakveTi,  texili,

mrudi xazi, wre, kvadrati,

samkuTxedi, oTxkuTxedi ...

yoveli topologiuri cneba aseve geometriulicaa, magram ara piriqiT: geome­
triul cnebaTa mcire nawilia topologiuri.
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davaleba damoukidebeli muSaobisaTvis 

1. daakvirdiT naxazze mocemul xazebs.

daajgufeT calke monakveTebi, calke texilebi da calke mrudebi.

2. daakvirdiT naxazze mocemul nakvTebs.

amowereT calke im nakvTebis nomrebi, romlebsac ekuTvnis Siga are da calke 
– imaTi nomrebi, romlebsac arcerTi Siga are ar ekuTvnis.

3. daakvirdiT naxazze mocemul xazebsa da nakvTebs da daajgufeT nomrebis 
mixedviT. I) Sekruli texilebi; II) gaxsnili texilebi; III) mrudebi; IV) mraval­
kuTxedebi; V) sxvebi

4. gaarkvieT, mocemul naxazze   ramdeni  monakveTia, romlis erT-erTi boloa 
I. K wertili; II. E wertili

5. moifiqreT, mocemul naxazze romeli nakvTebia topologiurad ekvivalenturi.
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6. daasaxeleT eqvskuTxedis topologiurad ekvivalenturi nakvTi.

7. topologiurad ekvivalenturia Tu ara: a) kubis sazRvari da sfero; b) kubi 
da birTvi.

8. naxazze mocemuli 6 figuridan ramdenia texili?

         (a) 5                        (b) 4                             (g) 3                          	 (d) 2
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Semajamebeli testebi

1. romelia wris sazRvris zusti daxasiaTeba?

a) texili;  	 b) gaxsnili xazi;  	      g) Sekruli mrudi; 	     d) monakveTi.

2. romelia kvadratis sazRvris zusti daxasiaTeba?

a) Sekruli texili;  b) gaxsnili xazi;  g) Sekruli mrudi;   d) monakveTi.

3. ramdeni Siga are aqvs am xazebs:

	 a) 6          b) 7           g) 4          d) 8

4. Semdegi winadadebebidan romelia mcdari: 

a)	yovel mravalkuTxeds imdeni wvero aqvs, ramdenic _ gverdi.

b)	yovel Sekrul texils imdeni wvero aqvs, ramdenic _ gverdi.

g)	yovel gaxsnil texils imdeni wvero aqvs, ramdenic _ gverdi.

d)	yoveli gaxsnili texilis gverdebis raodenoba 1-iT naklebia wveroTa rao­
denobaze.

5. romeli qarTuli aso, rogorc geometriuli nakvTi, aris `a~-s topologi­
urad ekvivalenturi?

a) b;        b) g;        g) t;       d) s.

6. romeli winadadebaa WeSmariti?

a) cifri `0~ aris `6~-is topologiurad ekvivalenturi.

b) cifri `0~ ar aris arcerTi cifris topologiurad ekvivalenturi.

g) cifri `0~ aris `9~-is topologiurad ekvivalenturi.

d) cifri `0~ aris `8~-is topologiurad ekvivalenturi.

7. wrfe topologiurad ekvivalenturia:

a) Caketili texilis;	 b) monakveTis;   g) sxivis;     d) Ria mrudis.
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Tavi 8. geometria sibrtyeze
1. wrfe, sxivi, monakveTi.

qvemoT ganxiluli iqneba geometriuli nakvTebi: wrfe, sxivi da monakveTi.

swori xazi, romelic orive mxares usasrulod grZeldeba, wrfe ewodeba. wrfis 
mTlianad daxazva SeuZlebelia, amitom ixazeba mxolod misi nawili. SeiZleba, 
naxazi orive mxares wyvetili xazebiT davabolovoT, rac swored imas aRniS­
navs, rom wrfe orive mxares usasrulod grZeldeba. (nax.1)

nax.1

ras niSnavs `grZeldeba usasrulod~? ricxviTi sxivis saTave ricxvi 0-is Sesa­
bamisi wertilia, xolo  yoveli wertili ricxviT sxivze romeliRac ricxvs 
Seesabameba _ rac ufro marjvnivaa wertili, miT ufro did ricxvs Seesabameba 
igi. maSasadame, ricxviT sxivs erTi saTave aqvs, xolo meore mxares is usas­
rulod grZeldeba. es imas niSnavs, rom Tu sxivze erTmaneTis gagrZelebiT 
moniSnulia, magaliTad, 1 sm sigrZis monakveTebi, maSin am monakveTebis raode­
noba usasruloa. swor xazs, romelsac erTi bolo anu saTave aqvs, xolo meore 
mxares usasrulod grZeldeba, sxivi ewodeba.

nax. 2

me-2 naxazze naCvenebia oTxi sxivi, maTi saTaveebia A, B, C da D wertilebi. amg­
varad, ixazeba wrfis da sxivis mxolod nawili, xolo danarCeni gonebiT unda 
warmovidginoT.

ori usasrulo simravle tolZalovania, Tu SesaZlebelia maTi elementebis   
dawyvileba, anu Tu erTi simravlis yovel elements SeiZleba SevusabamoT meo­
re simravlis erTi elementi da piriqiT. sxivi warmoadgens sibrtyis wertilTa 
simravles, amitom, Tu erTi sxivis saTaves SevuTavsebT sxva sxivis saTaves ise, 
rom sxivi sxivs gahyves, cxadia, sxivebi erTmaneTs SeuTavsdeba. amitom yvela 
sxivi erTmaneTis tolia. iseve, rogorc yvela sxivi, yvela wrfec erTmaneTis 
tolia.

aRsaniSnavia, rom sityva `wrfelis~ Zveli qarTuli mniSvneloba niSnavs aris 
`swori~. swored am sityvisgan Seqmna termini  `wrfe~ qarTvelma maTematikosma 
giorgi nikolaZem (1888-1931). 
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wina Tavidan cnobilia, rom ori wertilis SemaerTebeli swori xazi aris mon­
akveTi. amrigad, swori xazi SeiZleba iyos: an monakveTi, an sxivi, an wrfe. am 
cnebebs Soris `swori xazi~ yvelaze zogadia. monakveTi, sxivi da wrfe _ misi 
kerZo SemTxvevebia, samive sxvadasxva.

rogorc viciT, geometriuli xazi aris ara naxazi, aramed nakvTi. nakvTi geo­
metriul wertilTa erTobliobaa sibrtyeze. xazis naxazi ki Sedgeba nivTier 
wertilTagan da ara geometriul wertilTagan. amitom xazis naxazs aqvs sisqe, 
Zalian mcire, magram mainc sisqe. aseve, furcelze dasmul wertilsac aqvs 
aranulovani diametri. geometriul wertils ki ara aqvs diametri, radgan misi 
sisqe yvela mimarTulebiT 0-is tolia. aseve, geometriuli xazis sisqec 0-is 
tolia. radgan wrfe, sxivi da monakveTi geometriuli nakvTebia _  swori xaze-
bia – maTi sisqe 0-is tolia, amasTan, sxivi da wrfe _ usasrulo nakvTebia. Cven 
vxazavT maTi mxolod patara sasruli nawilis naxazs. monakveTs aqvs sigrZe. 
igi ori wertilis SemaerTebeli yvela SesaZlo xazidan umoklesia.

vTqvaT, monakveTis sigrZea 1000000 km. misi daxazva SeuZlebelia. SeiZleba 
daixazos misi proporciulad Semcirebuli naxazi garkveuli masStabiT. sxivi 
an wrfe ki, rogorc unda Semcirdes, mainc usasrulo darCeba da ver daixazeba.

wrfe orive mxares usasruloa, amitom masze moniSnuli nebismieri wertili 
wrfes or sxivad gayofs; yvela sxivi ki erTmaneTis tolia. ese igi, SeiZleba 
iTqvas, rom sxivi wrfis naxevaria, anu naxevarwrfea.

sibrtyis nebismier or sxvadasxva T da E wertilze yovelTvis SeiZleba uamravi 
monakveTis gavleba, es wertilebi araa aucilebeli boloebi iyos. xolo Tu TE 
monakveTi usasrulod gagrZelebulia orive mxares miiReba wrfe, romelic T 
da E wertilebze gadis.

sibrtyis or wertilze yovelTvis SeiZleba wrfis, monakveTebisa da sxivebis 
gavleba. monakveTi da sxivi gaivleba usasrulod bevri, magram wrfe ki mxolod 
erTaderTi gaivleba. or sxvadasxva wertilze ar SeiZleba ori, sami an meti 
sxvadasxva wrfis gavleba. 

marTlac, Tu T da E wertilebze gavavlebT wrfes da kidev sxva xazsac, maSin 
arc erTi es sxva xazi ar iqneba wrfe (nax. 3).

nax. 3

or wertilze gamavali swori xazis daxazva advilia saxazaviT (nax. 4):	  

nax. 4
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sazogadod, nakvTebi SeiZleba aRvniSnoT asoebiT: a, b, c, l, u da sxva, magram 
xSirad  mosaxerxebelia wrfis sxvagvari aRniSvna. wrfis aRniSvnisaTvis masze 
movniSnoT raime or wertils (nax. 5) da CavweroT: AB wrfe. es igivea, rac AB 
monakveTze gamavali wrfe.

nax. 5

me-6 naxazze a wrfe igivea, rac AB wrfe an BC wrfe an AC wrfe. ese igi,  
a ≡  AB, a ≡  BC, a ≡  AC. 

wrfeze moniSnuli romeli ori wertiliT aRvniSnavT am wrfes, mniSvneloba ar 
aqvs.

nax. 6

iseve rogorc wrfe, sxivic SeiZleba aRiniSnos ori wertilis saSualebiT. sx­
ivis CanawerSi pirveli aso mis saTaves aRniSnavs. magaliTad, AB da AC sxivebi 
erTi da igivea, radgan orives saTavea A wertili da misgan marjvniv grZeldeba 
usasrulod. AB,  BC, CA sxivebi ki sxvadasxvaa.

ramden wertilSi SeiZleba gadaikveTos ori sxvadasxva wrfe? ori wrfe erT 
wertilSi ikveTeba. xom ar SeiZleba, rom ori sxvadasxva wrfe or wertilSi 
gadaikveTebodes? wrfeebi xom usasrulod grZeldeba da iqneb, Tuki Zalian 
gavagrZelebT wrfeebs, maT kidev raime sxva wertilSic gadakveTon erTmaneTi 
(nax. 7)?

         

nax. 7

es rom ase momxdariyo, maSin gamova, rom A da B wertilze gadis ori sxvadasxva 
wrfe. es ki ar SeiZleba. maSasadame, ori sxvadasxva wrfe mxolod erTaderT 
wertilSi SeiZleba gadakveTdes erTmaneTs.  
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2. sibrtye. naxevarsibrtye

sibrtye geometriis erT-erTi sawyisi cnebaa. masze warmodgenas qmnis usasru­
lo magidis zedapiri, sarkis zedapiri da a. S. naxazze sibrtye SeiZleba war­
modgenili iqnas paralelogramis saxiT. sibrtyes aRniSnaven berZnuli asoebiT 
∝, β, γ, ... naxazze gamosaxulia sibrtye da masze gavlebulia a wrfe.

sibrtyis im wertilebis simravle, romlebic mocemul wrfes ar ekuTvnis, am 
wrfiT or nawilad iyofa. yoveli wrfe mTel sibrtyes or tol 
nawilad yofs. wrfe sadaa gavlebuli, ar aqvs mniSvneloba. Ti­
Toeul am nawils naxevarsibrtye ewodeba. 

amgvarad, sibrtyis nebismier wrfes da mis erT mxares mdebare wertilebis 
simravles naxevarsibrtye ewodeba, xolo am wrfes _ naxevarsibrtyis sazRvari.

Tu naxevarsibrtye ̀ gadakecilia~ wrfeze, cxadia, naxevarsibrtyeebi erTmaneTs 
daemTxveva. ese igi, sibrtyec simetriuli nakvTia. 

       

nax. 8

me-8 naxazis mixedviT A da D wertilebi CK wrfis mimarT sxvadasxva naxevar­
sibrtyes ekuTvnis, xolo B da D wertilebi _ erT naxevarsibrtyes. C wertili 
naxevarsibrtyis sazRvarze mdebareobs.

Tu monakveTis boloebi sxvadasxva naxevarsibrtyes ekuTvnis, maSin monakveTi 
kveTs am naxevarsibrtyeTa sazRvars, xolo Tu monakveTis boloebi erT naxe­
varsibrtyes ekuTvnis, maSin monakveTi ar kveTs am naxevarsibrtyeTa sazRvars. 
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3.   mravalkuTxedi,  mravalkuTxedis perimetri

mravalkuTxedi ewodeba iseT nakvTs, romelic SemosazRvrulia erTi martivi 
Sekruli texili xaziT.

amgvarad, mravalkuTxedi Sedgeba erTi Siga aresa da sazRvrisagan. mraval­
kuTxedis sazRvari martivi Sekruli texilia (nax. 9).

nax. 9

mravalkuTxedis sazRvris Semadgenel yovel monakveTs am mravalkuTxedis 
gverdi ewodeba. ori mezobeli gverdis saerTo wertils ki _ am mravalkuTxe­
dis wvero.

nebismieri mravalkuTxedis gverdebisa da wveroebis raodenoba tolia.  mraval­
kuTxedebis saxelwodebebi gamomdinareobs misi gverdebis (an wveroebis) rao­
denobisgan: samkuTxedebi, oTxkuTxedebi, xuTkuTxedebi da ase Semdeg.

 
mravalkuTxeds, romlis yvela gverdi da yvela kuTxe tolia, wesieri mraval­
kuTxedi ewodeba. 

mravalkuTxedis perimetri ewodeba am mravalkuTxedis yvela gver­
dis sigrZeTa jams. cxadia, mravalkuTxedis perimetri am mraval­
kuTxedis SemomsazRvravi texilis sigrZis tolia.

                                                                

me-10 naxazze mocemuli kvadratis perimetria: 2  sm + 2  sm + 2 sm + 2 sm = 8 sm

me-11 naxazze gamosaxulia AMNEFK eqvskuTxedi. ganvixiloT misi romelime 
wvero, magaliTad, A wvero. eqvskuTxedis danarCeni wveroebidan M da K wve­
roebi A wveros mezobeli wveroebia, xolo N, E da F ki _ A-s mopirdapire (ara­
mezobeli) wveroebia.       

nax. 10
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nax.11                          nax. 12

mravalkuTxedis ori aramezobeli wveros SemaerTebel monakveTs am mraval­
kuTxedis diagonali ewodeba. AN, AE da AF monakveTebi eqvskuTxedis A  wverodan 
gavlebuli diagonalebia (nax. 12).

zogjer diagonali SeiZleba mravalkuTxedis SigniT ar moTavsdes. magaliTad, 
ABCDE mravalkuTxedis (nax. 13) A wverodan gaivleba ori diagonali _ AC da 
AD. maTgan AD am mravalkuTxedis gareTaa.                                                                

 

nax. 13
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4. samkuTxedi. marTkuTxedi

samkuTxedi aris mravalkuTxedi, romelsac aqvs sami 
gverdi da sami kuTxe, cxdia, is aris nakvTi da Sesabami­
sad – sibrtyis nawili, romelic SemosazRvulia sami mon­
akveTisagan Sedgenili martivi Sekruli texiliT. am­
gvarad, samkuTxedi aris sazRvari da misi Siga are, ise, 
rogorc es naxazzea naCvenebi.

samkuTxedebi iyofa saxeobebad, gverdebis sigrZeTa mixedviT. samkuTxeds, 
romlis yvela gverdi tolia, tolgverda (wesieri) samkuTxedi ewodeba. sam­
kuTxeds, romelsac ori gverdi toli aqvs – tolferda, xolo Tu samkuTxeds 
toli gverdebi ara aqvs – sxvadasxvagverda.     

marTkuTxedi da kvadrati oTxkuTxedebia. marTkuTxedis mo­
pirdapire gverdebi tolia da yvela kuTxe marTi aqvs, xolo 
kvadrati marTkuTxedia, romlis yvela gverdi tolia, igi wesi­
eri oTxkuTxedia. amgvarad, yoveli kvadrati Tan marTkuTxed­
icaa, kerZod, iseTi marTkuTxedi, romlis yvela gverdi to­
lia. AKME marTkuTxedia, xolo ATFE _ kvadrati (nax. 14).                                                                                            

marTkuTxedebi zogjer maTi gverdebis sigrZeebis mixedviT aRiniSneba. maga­
liTad, 13 sm × 60 sm _ esaa marTkuTxedi, romlis gverdebis sigrZeebia 13 sm 
da 60 sm. cxadia, 36 sm × 36 sm kvadratia.

gavixsenoT leonardo da vinCis kanoni: zrdasruli adamianis simaRle daaxloe­
biT tolia misi gaSlili xelebis sigrZisa (nax. 15).

magram, Cndeba iluzia da Cven adamianis simaRle ufro meti gveCveneba, vidre 
misi xelebis sigrZe. Tu nax.15-ze mocemuli adamianis gamosaxulebas AMND 
marTkuTxedSi CavsvamT, iluzia gaqreba (nax. 16). Cven aSkarad davinaxavT, rom 
AMND marTkuTxedi kvadratia. cxadia, rom EF monakveTi tolia kvadratis AD 
gverdisa, xolo KT monakveTi tolia kvadratis AM gverdisa.

nax. 14

 nax. 15
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nax. 16

vinaidan kvadratis oTxive gverdi erTmaneTis tolia, amitom |AD|  =  |AM|. maSa­
sadame, EF da KT monakveTebic tolia. 

ese igi, adamianis simaRle da misi gaSlili xelebis sigrZe tolia.

zogjer yofacxovrebaSi marTkuTxedis ufro grZeli gver­
dis sigrZes am marTkuTxedis sigrZes uwodeben, xolo am 
gverdis mezobeli gverdis sigrZes _ marTkuTxedis si­
maRles an siganes. maSin kvadratis sigrZe da sigane (anu 
simaRle) _ erTmaneTis tolia. 

AKEM marTkuTxedSi (nax. 18) A, E da M, K  aramezobeli wveroebia. amitom 
marTkuTxeds sul ori diagonali aqvs. maTi sigrZeebi erTmaneTis tolia.

 nax.18                            nax.19

marTkuTxedis diagonalebi marTkuTxedSi Caxazul nebismier monakveTze didia. 
marTkuTxedSi ver Caixazeba monakveTi, romelic diagonalze ufro grZelia.

radgan samkuTxeds mopirdapire gverdebi ar aqvs, amitom masSi diagonali ar 
gaivleba. aRsaniSnavia, rom mravalkuTxedebidan mxolod samkuTxedSi ar gaiv­
leba diagonali (nax. 19).

ganvixiloT mravalkuTxedis perimetrTan dakavSirebuli amocanebi. 

1. tolferda samkuTxedis ferdis sigrZe 4-jer metia fuZis sigrZeze. ipoveT 
am samkuTxedis fuZis sigrZis Sefardeba perimetrTan.

pirobis Tanaxmad, ferdis sigrZe 4-jer metia fuZis sigrZeze, 
amitom, moswavleebs SeuZliaT Semoitanon aRniSvnebi: AC=x;  
AB=BC=4x. radgan mravalkuTxedis perimetri am mravalkuTxe­
dis yvela gverdis sigrZeTa jamis tolia, amitom samkuTxedis 
perimetrs ase gamoTvlian: P=AB+BC+AC=x+4x+4x=9x; am sam­

nax. 17
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kuTxedis fuZis sigrZis Sefardeba perimetrTan tolia: 
1

9 9
AC x
P x

= = .

aRsaniSnavia, rom Tu figura dayofilia ramdenime nawilad, 
maSin mocemuli figuris perimetri Semadgeneli nawilebis 
perimetrTa jamis  toli ar aris. amis magaliTad gamodge­
ba Semdegi amocana: EAKM marTkuTxedis gverdebi 8sm da 4 
sm-ia. igi TF monakveTiT gayofilia or marTkuTxedad, AT 
= 5 sm. (nax. 20) aCveneT, rom miRebul marTkuTxedTa pe­
rimetrebis jami Tavdapirvelad mocemuli marTkuTxedis 
perimetris toli ar aris. moswavleebi gamoTvlian samive 
marTkuTxedis perimetrebs:  

PEAKM=(8+4)∙2=24sm; PEATF=(5+4)∙2=18; PFTKM=(4+3)∙2=14. 

cxadia, rom PEAKM  ≠ PEATF + PFTKM.                                

                                                                                                                 

                                                          

nax. 20
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nakvTebis klasifikacia

1 sm
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5. brtyeli figuris farTobi. farTobis erTeulebi

yvela nakvTi (brtyeli figura) raRac adgils ikavebs sibrtyeze, zogi mets, 
zogi _ naklebs. 22-e naxazze mocemuli nakvTebidan yvelaze meti adgili ukavia 
meore nakvTs:

nax. 21

roca erTi nakvTi meoresTan SedarebiT ufro met adgils ikavebs sibrtyeze, 
maTematikaSi amboben, rom erTi nakvTis farTobi metia, vidre meore nakvTis 
farTobi. roca or nakvTs toli adgili ukavia sibrtyeze, amboben, rom am ori 
nakvTis farTobebi tolia. mesame nakvTi formiT gansxvavdeba pirveli nakvTi­
sagan, magram masac imdenive adgili ukavia sibrtyeze, ramdenic pirvel nakvTs.

cxadia, tol figurebs toli farTobebi aqvs. magram xSirad farTobTa Sedareba 
erTmaneTze dadebiT Znelia, radgan zogjer aratol nakvTebsac SeiZleba toli 
farTobebi hqondes. farTobis gasazomad iseve gvWirdeba sazomi erTeuli, ro­
gorc sigrZis gasazomad. sigrZis erTeuli erTeulovani monakveTia, xolo far­
Tobisa _ erTeulovani kvadrati. erTeulovani kvadrati iseTi kvadratia, romlis 
gverdis sigrZe erTi erTeulis tolia. 

nakvTi unda davyoT erTnair erTeulovan kvadratebad da davTvaloT kva­
dratebis raodenoba. es iqneba am nakvTis farTobi. magaliTad, 22-e naxazze 
pirveli nakvTi marTkuTxedia, mesame _ ara, magram orives farTobi 2-is tolia. 
xolo meore nakvTis farTobi ki 3-is tolia.

sazogadod, nakvTis farTobi im erTeulovani kvadratebis raodenobaa, romle­
bic am nakvTis dasafaravadaa saWiro. 

farTobis erT-erTi sazomi erTeulia 

kvadratuli santimetri _ kv.sm anu sm2. 

kvadratuli santimetri aris im kvadratis farTobi, romlis gverdis sigrZe 
1 sm-ia. farTobis sxva sazomi erTeulebia kvadratuli milimetri (kv.mm = mm2), 
kvadratuli metri (kv.m = m2), kvadratuli decimetri (kv.dm = dm2), kvadratuli 
kilometri (kv.km = km2). yofacxovrebaSi, miwis nakveTebis gasazomad, xSirad 
gamoiyeneba agreTve ari da heqtari:

1 a = 100 kv.m;      1 ha = 100 a = 10000 kv.m.

yvelaze advili marTkuTxedis farTobis gazomvaa. marTkuTxedis farTobi misi 

sigrZisa da siganis namravlis tolia. es kargad Cans 22-e naxazze.  
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mocemuli marTkuTxedis sigrZea 
15
2

sm, sigane 

_ 3sm. am marTkuTxeds zustad faravs 
1 1 13 5 3 3 (5 ) 3 5
2 2 2

⋅ + ⋅ = ⋅ + = ⋅  cali erTeulovani 

kvadrati. miviReT swored siganisa da sigrZis 

namravli. ese igi am marTkuTxedis farTobia 

1(15 1 )
2

+  kv.sm = 116
2
 kv.sm.

aseve, aq daxazuli nakvTis farTobia: 

1 3 112 3 12 13
2 2 2

+ ⋅ = + =   kv. sm.

Tu marTkuTxedis gverdebi gazomilia sigrZis romelime erTeuliT, maSin far­
Tobi gaizomeba Sesabamisi dasaxelebis erTeuliT. gasaTvaliswinebelia, rom 
farTobis gamoTvlisas SeiZleba mxolod erTi da imave erTeulebiT gazomil 
sigrZeTa gamravleba; magaliTad, santimetrebis ricxvis gamravleba metrebis 
ricxvze ar SeiZleba. amgvar SemTxvevebSi saWiroa gverdebis sigrZeTa gamosaxva 
erTsa da imave sazom erTeulebSi.

cxadia, rom Tu nakvTi dayofilia ramdenime nawilad, maSin mocemuli nakvTis 
farTobi Semadgeneli nawilebis farTobTa jamis tolia (rogorc viciT, adi­
ciurobis es Tviseba ara aqvs perimetrs). 

magaliTad, am xuTkuTxedis farTobi tolia marTkuTxedisa da 
samkuTxedis farTobTa jamisa; xolo eqvskuTxedi miRebulia amave 
xuTkuTxedisgan imave samkuTxedis amoWriT. amitom eqvskuTxedis 
farTobi marTkuTxedis farTobis tolia _ marTkuTxeds daemata 
samkuTxedi da moaklda aseTive samkuTxedi.

raki wertilisa da xazis sigane nulis tolia, maTSi arcerTi, Tundac umciresi 
kvadrati ar moTavsdeba. amitom wertilisa da xazis farTobi nulis tolia.

tipuri Secdomaa, rodesac sigrZis erTeulebs Soris Tanafardoba pirdapir 
gadaaqvT farTobis Sesabamis erTeulebze. magaliTad, Secdomaa:, rom:  
1 kv.sm = 10 kv.mm.  

davxazoT kvadrati 1 sm × 1 sm da vnaxoT, Tu ramdeni 1 mm × 1 
mm patara kvadrati moTavsdeba masSi (nax. 23). raki 1 sm = 10 mm, 
amitom miiReba patara kvadratebis 10 sveti. TiToeul svetSi 
10 mcire kvadratia, ese igi, patara kvadratebi sul  10∙10 = 100 
calia.

nax. 23

nax. 22
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maSasadame:  1 kv. sm = 100 kv. mm,    1 kv. mm = 1/100 kv. sm.

sazogadod, Tu sigrZis erTi erTeuli 10-jer metia meoreze, maSin farTobis 
Sesabamisi erTeuli ara 10-jer, aramed 100-jer meti iqneba, radgan 10-is kva­
drati 100-is tolia.

farTobis sxvadasxva sazom erTeulebs Soris Tanafardoba gamosaxulia am sqe­
maze:

am sqemis gamoyenebiT farTobi SeiZleba gamoisaxos sxva sazomi erTeulebiT, 
magaliTad:

gavrcelebuli Secdomaa aseTi ganmarteba:

figuris farTobi ewodeba sibrtyis im nawils, romelic ukavia am figuras.

sinamdvileSi ki sibrtyis is nawili, romelic ukavia am figuras _ esaa ara far­
Tobi, aramed TviTon es figura. rogorc viciT, planimetriuli figura, anu 
nakvTi _ esaa sibrtyis garkveul wertilTa simravle, anu sibrtyis garkveuli 
nawili. 

planimetriuli figuris farTobi _ am figuris mier sibrtyeze dakavebuli adgilis 
zomaa: ricxvi, romelic gviCvenebs, Tu ramdeni erTeulovani kvadrati moTavsdeba 
am figuraSi.
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6. wrewiri da wre. wrewiris sigrZe, wris farTobi

wrewiri aris figura, romelic sibrtyis yvela im wertilisgan Sedgeba, rom­
lebic toli manZiliTaa daSorebuli raime wertilidan (centridan). wre wre­
wiriT SemosazRvrul sibrtyis nawils ewodeba. wre Seicavs Siga aresac da 
sazRvarsac, xolo wrexazi anu wrewiri wris sazRvaria.

                                         wrewiri                                     wre

monakveTs, romelic wrewiris centrs aerTebs wrewiris nebismier wertilTan, 
wrewiris radiusi ewodeba, xolo wrewiris ori nebismieri wertilis SemaerTeb­
el monakveTs, romelic centrze gaivlis, wrewiris diametri ewodeba. diametri 
radiusze 2-jer metia. es damokidebuleba formuliT SeiZleba ase Caiweros: 
d=2r.

wrewiri aris xazi, mas aqvs sigrZe. nebismieri wrewiris sigrZe Tavis diametrze 
erTi da imave ricxvjer metia; es ricxvi aRiniSneba berZnuli π (pi) asoTi, ro­
melic usasrulo aTwiladis saxiT Caiwereba: π=3,14159265.... aqedan SeiZleba 
davweroT, rom wrewiris sigrZe gamoiTvleba formuliT: C=πd=2πr.

wres uWiravs sibrtyis nawili, amitom SeiZleba gamoiTvalos misi farTobi, 
Semdegi formuliT: S=πr2.

ganvixiloT amocana. unda SeRebon cirkis arenis iataki, romelsac aqvs wris 
forma,  radiusiT 20 m. ramdeni kilogrami saRebavia saWiro, Tu yoveli kvadrat­
uli metris SeRebvaze 200 grami saRebavi ixarjeba?

pirvel etapze moswavleebi gamoTvlian, ramdeni kvadratuli metri adgili 
uWiravs iataks. amisTvis gamoiyeneben wris farTobis gamosaTvlel formulas: 
S=π∙202 ≈ 3,14∙400=1256 m2. radgan yoveli kvadratuli metris SesaRebad 200 grami 
saRebavia saWiro, amitom sul dasWirdebaT 1256 · 200 g = 251200 g = 251,2 kg.
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davaleba damoukidebeli muSaobisaTvis. 

1. daakvirdiT naxazs da gaarkvieT, romeli winadadebaa mcdari:

	 a) a wrfe da MP monakveTi ar gadaikveTeba;    

	 b)  a wrfe da OE monakveTi gadaikveTeba;

	 g) a wrfe da c wrfe ar gadaikveTeba;

	 d) c wrfe da TK monakveTi ar gadaikveTeba.

2.  ramdeni kvadratisa da ramdeni marTkuTxedis danaxvaa SesaZlebeli am naxazze?

a) 1, 5;	 b) 4, 13;	 g) 5, 21;	 d) 5, 18.    

3.   romeli winadadebaa mcdari?

	 a) yoveli kvadrati marTkuTxedia;

	 b) zogierTi marTkuTxedi kvadratia; 

	 g) zogierTi kvadrati marTkuTxedia;

	 d) zogierTi marTkuTxedi araa kvadrati.

4.  mocemuli pasuxebidan SemoxazeT swori varianti da SeavseT gamotovebuli 
sityvebi, ise rom miiRoT marTebuli winadadebebi:

. . .  marTkuTxedi aris oTxkuTxedi.

mxolod  . . .  oTxkuTxedi aris marTkuTxedi.

. . .  oTxkuTxedi ar aris marTkuTxedi.

	 a) erTaderTi, zogjer, arc erTi;

	 b) yoveli, zogierTi, yoveli;

	 g) erTerTi, zogierTi, zogierTi;

	 d) yoveli, zogierTi, zogierTi.
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5.  697 km2 = ... m2 

	 a) 69700;     b) 697000000;     g) 697000;    d) 69700000. 

6. tolgverda samkuTxedi dayofilia 4 tolgverda samkuTxe­
dad. ramdenjer metia mocemuli tolgverda samkuTxedis peri­
metri dayofis Sedegad miRebuli samkuTxedis perimetrze? 

	 a) 2-jer;    b) 3-jer;    g) 4-jer;    d) 6-jer.

7. kvadratuli formis nakveTi, romlis sigrZea 2 km, dayves tol, marTkuTxe­
dis formis, patara nakveTebad, romelTa sigrZea 250 m, xolo sigane – 200 m. 
sul ramdeni patara nakveTi miiRes?

	 a) 80;     b) 6;     g) 40;      d) 18.

8. marTkuTxedis sigrZe xuTjer metia, vidre sigane. gaarkvieT, ramdenjer me­
tia marTkuTxedis perimetri siganeze?    

9. ramdeni metris tolia naxazze mocemuli eqvskuTxedis peri­
metri, Tu FN monakveTis sigrZea 7 metri, xolo AF-is _ 9 metri. 

 
10. ABCD paralelogramis B wverosa da AD gverdis Suaw­
ertilis SemaerTebeli BF monakveTiT paralelogrami 
dayofilia tolgverda samkuTxedad da oTxkuTxedad. 
ipoveT dayofis Sedegad miRebuli tolgverda samkuTxe­
dis da  oTxkuTxedis perimetrebis Sefardeba. 

11. kvadratis gverdis sigrZe marTkuTxedis siganis tolia. kvadratis farTo­
bi ise Seefardeba marTkuTxedis farTobs, rogorc 3:7. ipoveT kvadratis da 
marTkuTxedis perimetrebis Sefardeba.     

12. wesieri xuTkuTxedis perimetri 120 sm-ia. ipove im wesieri rvakuTxedis pe­
rimetri, romlis gverdis sigrZe xuTkuTxedis gverdis sigrZis tolia.

13. Senobis restavraciis dros wriuli darbazis iataki qvis filebiT moapir­
keTes. ramdeni kvadratuli metri fila daixarja, Tu darbazis iatakis Sida 
diametri 5m-ia? 
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Semajamebeli testebi.

1. ABC tolferda samkuTxedis BC ferdis sigrZe 8 sm-iT metia 
AC fuZis sigrZeze. samkuTxedis perimetri 25  sm-is tolia. risi 
tolia am samkuTxedis fuZis sigrZe?

	 (a) 12 sm;     (b) 6 sm;       (g) 9 sm;        (d) 3 sm.   

2. ABCD marTkuTxedis B wvero CD gverdis E SuawertilT­
an monakveTiTaa SeerTebuli. ris tolia ABCD marTkuTxedis 
farTobi, Tu BEC samkuTxedis farTobi 24 sm2-is tolia ?

	 (a) 56 sm2-is;         (b) 64 sm2-is;      (g) 72 sm2-is;   (d) 96 sm2-is.

3. naxazze mocemulia tolgverdebiani mravalkuTxedebi. maTgan rombia:

	 (a) I, II da IV;           (b) I, III da V;       (g) II, III da IV;       (d) II, IV da V.	

4. marTkuTxedis sigrZe 3-jer metia, vidre sigane. ris tolia am marTkuTxedis 
mokle gverdis sigrZis Sefardeba perimetrTan?

5. marTkuTxedi dayofilia tol ujrebad. gamuqebuli oTx­
kuTxedis wveroebi ujrebis wveroebs emTxveva (ix. naxazi). ram­
denjer naklebia gamuqebuli oTxkuTxedis farTobi marTkuTxe­
dis farTobze?

	 (a) 6-jer;           (b) 5,5-jer;          (g) 5-jer;      (d) 4,5-jer.

6. duimi sigrZis sazomi iseTi erTeulia, rom 1 duimi tolia 25 mm-is. ramdeni 
kvadratuli santimetris tolia im marTkuTxedis farTobi, romlis sigrZea 6 
duimi, xolo sigane – 8 duimi?

	 (a) 48 sm2;       (b) 150 sm2;        (g) 200 sm2;         (d)  300 sm2.

7. tolujrebian badeze mocemulia 4  marTkuTxedi, ro­
melTa nawilebi dafarulia wriT (ix. naxazi). romel marT­
kuTxeds aqvs yvelaze meti farTobi? 
	 (a) I-s;        (b) II-s;        (g) III-s;        (d) IV-s.
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Tavi 9. geometria sivrceSi
1. mravalwaxnaga. wvero, wibo, waxnagi

planimetria aris geometriis is nawili, romelic sibrtyeSi mdebare figurebs 
Seiswavlis, stereometria ki _ romelic sivrceSi mdebare figurebs Seiswav­
lis. yoveli nakvTi sibrtyis wertilebis garkveuli simravlea, xolo yoveli 
geometriuli (stereometriuli) sxeuli _ sivrcis wertilTa garkveuli sim­
ravle. sxeuli, iseve rogorc nakvTi, Sedgeba Siga aresa da sazRvrisgan, anu 
sivrcis iseTi nawilia, romelic araa gawyvetili da romelsac ekuTvnis Tav­
isive sazRvari. geometriuli sxeulis sazRvars am sxeulis zedapiri ewodeba. 
magaliTad, birTvis zedapiria sfero.

ganvixiloT geometriuli sxeulebi, romelTa zedapiri mxolod mravalkuT­
xedebisgan Sedgeba. maT Soris gamoirCeva mravalwaxnagebi _ paralelepipedi, 
prizma, piramida. 

amgvarad, mravalwaxnagas zedapiri aris mravalkuTxedebis gaerTianeba. Ti­
Toeul mravalkuTxeds am mravalwaxnagas waxnagi ewodeba, mravalwaxnagas ori 
mezobeli waxnagis saerTo monakveTs _ wibo, xolo sami mezobeli wibos saerTo 
wertils _ wvero (ix. nax.1)

nax.1

meore naxazze ganxiluli magaliTebidan Cans, rom mravalkuTxedebis nebismieri 
erToblioba ar qmnis mravalwaxnagas zedapirs. Tu erT kubze dadgmulia meo­
re, mcire kubi, miRebuli sxeuli iqneba Tu ara mravalwaxnaga? Tu mcire kubis 
ori wibo didi kubis or wibozea zustad moTavsebuli, maSin miRebuli sxeuli 
mravalwaxnagaa; sxva SemTxvevebSi ki _ ara.

nax.2
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me-3 naxazze mocemulia zogi stereometriuli sxeulis modeli.  

nax.3

ganvixiloT samkuTxa prizma, romelic pirvel naxazzea gamosaxuli. misi wax­
nagebisa da wveroebis raodenobaTa jamia 5+6=11. wiboebis raodenoba, rome­
lic 9-is tolia, 2-iT naklebia waxnagebisa da wveroebis raodenobaTa jamze. 
imave naxazze gamosaxulia oTxkuTxa piramida, romlis waxnagebisa da wveroe­
bis raodenobaTa jamia 5+5=10, xolo wiboebis raodenobaa 8, am SemTxvevaSic 
waxnagebisa da wveroebis ricxvTa jami 2-iT metia wiboebis ricxvze. gamoCe­
nilma Sveicarielma maTematikosma leonard eilerma (XVIII s) aRmoaCina, rom 
aRniSnuli kanonzomiereba marTebulia nebismieri mravalwaxnagasTvis, rome­
lic ar aris `gaxvretili~:

mravalwaxnagas waxnagebisa da wveroebis raodenobebis jams gamoklebuli wiboebis 

ricxvi udris 2-s.

wveroebis, wiboebisa  da waxnagebis raodenobebisTvis xSirad iyeneben aRniS­
vnebs _ a, r, f,  romelic gamomdinareobs maTi inglisuri dasaxelebidan: wvero _ 
apex, wibo _ rib, waxnagi _ fase. am simboloebis gamoyenebiT aRniSnuli kanonzo­
miereba Caiwereba tolobis saxiT: 

a + f _ r = 2,

romelsac ewodeba eileris formula mravalwaxnagebisaTvis.
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2. prizma, piramida, konusi, birTvi

prizma aris mravalwaxnaga, romlis waxnagebi paralelogramebia. prizmis zeda­
piris Semadgenel mravalkuTxeds misi fuZe, paralelogramebs ki _ gverdiTi 
waxnagebi ewodeba. aq ganxiluli iqneba mxolod iseTi prizmebi, romelTa gver­
diTi waxnagebi marTkuTxedebia. prizmis saxelwodeba gamomdinareobs fuZee­
bidan. Tu fuZea samkuTxedi, maSin prizmas samkuTxa ewodeba, Tu fuZed aqvs 
oTxkuTxedi _ oTxkuTxa da a.S. magaliTad, 

nax. 4

prizmas, romlis yvela waxnagi marTkuTxedia, marTkuTxa paralelepipedi ewode­
ba. magaliTad, marTkuTxa paralelepipedis forma aqvs agurs, asanTis kolofs, 
macivars da sxv. marTkuTxa paralelepipedis zedapiri eqvsi marTkuTxedisagan 
Sedgeba. (nax. 5)

nax. 5

marTkuTxedis dasaxazad saWiroa mezobeli gverdebis sigrZeebis codna, anu  
marTkuTxedis srulad dasaxasiaTeblad sakmarisia 2 sididis _ sigrZisa da 
siganis _ codna. amitomaa marTkuTxedis mokle aRniSvnaSic mxolod 2 sidide. 
magaliTad,  CanaweriT 5 sm × 1 sm aRiniSneba marTkuTxedi, romlis mezobeli 
gverdebis sigrZeebia 5 sm da 1 sm.

marTkuTxa paralelepipids aqvs 12 wibo. aqedan oTx-oTxi wiboa erTmaneTis 
toli. amitom, mas mxolod sami gansxvavebuli sigrZis wibo SeiZleba hqondes. 
marTkuTxa paralelepipidis TiToeul wveroSi swored sam-sami aseTi wibo 
erTdeba: isini mezobeli wiboebia. magaliTad, D wveroSi erTdeba gansxvavebu­
li sigrZis mqone sami wibo: DA, DC da DF. (nax. 6)

nax. 6
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marTkuTxa paralelepipidis srulad dasaxasiaTeblad 3 sididea saWiro. zog­
jer am sidideebs marTkuTxa paralelepipidis sigrZes, siganes da simaRles 
uwodeben. marTkuTxa paralelepipidi, romlis mezobeli gverdebis sigrZeebia 
5 sm, 1 sm da 14 sm, mokle aRniSvniT ase SeiZleba CavweroT: 5 sm × 1 sm × 14 sm.

Tu marTkuTxa paralelepipedis samive zoma, anu sigrZe, sigane da simaRle, 
erTmaneTis tolia, maSin miiReba kubi.

n -kuTxa prizmis wveroTa raodenobaa 2n, wiboTa raodenoba _ 3n, xolo waxnage­
bisa ki _ n +2. magaliTad, marTkuTxa paralelepipids aqvs 8 wvero, 12 wibo da 
6 waxnagi.

kidev erTi sivrciTi geometriuli figuraa piramida. rogorc prizmis, pira­
midis saxelwodebac dakavSirebulia mis fuZesTan. Tu piramidis fuZea sam­
kuTxedi, maSin piramida samkuTxaa, Tu fuZeSia oTxkuTxedi, piramida oTxkuTx­
aa da a.S. 

nax. 7

sazogadod, n -kuTxa piramidis wveroTa raodenobaa n +1, waxnagebis _ n +1, 
xolo wiboebi ki _ 2n. magaliTad, eqvskuTxa piramidas aqvs 7 wvero, 7 waxnagi 
da 12 wibo.

konusi, cilindri da birTvi stereometriuli sxeulebia, magram arc erTi maT­
gani mravalwaxnaga ar aris.

nax. 8

konuss aqvs erTi fuZe da erTi wvero. misi fuZe wrea. konusis forma aqvs zo­
gierT nayins, santa-klausis quds, taZris gumbaTs. 
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cilindrs aqvs ori fuZe. misi fuZeebi wreebia. cilindris forma aqvs konser­
vis qilas, dols, taZris gumbaTis yels. 

               

birTvi gansakuTrebuli geometriuli figuraa im azriT, rom mas gverdiTi 
zedapiri ar aqvs gamokveTili. birTvis forma aqvs burTs, zogierT xils. 
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3. moculoba. moculobis erTeulebi

stereometriuli figurebi SeiZleba Seadaron erTmaneTs moculobis mixedviT. 

moculoba aris figuris mier dakavebuli sivrcis nawilis zomaa. magaliTad, 
nax. 9-ze mocemuli sxeulebidan sivrceSi yvelaze met adgils ikavebs meore 
sxeuli. mesame sxeuli formiT gansxvavdeba pirveli sxeulisagan, magram isic 
imdenive adgils ikavebs sivrceSi, ramdensac pirveli sxeuli.

nax. 9

roca surT, aRniSnon, rom erTi sxeuli meoresTan SedarebiT ufro met (an is­
eTive) adgils ikavebs sivrceSi, maTematikaSi amboben, rom erTi sxeulis mocu­
loba metia (an tolia) meore sxeulis moculobaze. magaliTad, amboben, rom 
nax. 9-ze mocemuli sxeulebidan yvelaze didi moculoba aqvs meore sxeuls, 
pirvel da mesame sxeulebs ki toli moculobebi aqvT.

erTmaneTis toli sxeulebi tol adgilebs ikavebs sivrceSi, amitom tol sxe­
ulebs moculobebic toli aqvT. magram erTmaneTisgan gansxvavebul sxeuleb­
sac SeiZleba toli moculobebi hqondes. magaliTad, nax. 9-ze pirveli sxeuli 
marTkuTxa paralelepipedia, mesame _ ara, magram maTi moculobebi mainc to­
lia.

Tu erTi sxeuli miRebulia meore da mesame sxeulebis gaerTianebiT, maSin pir­
veli sxeulis moculoba toli iqneba meore da mesame sxeulebis moculobaTa 
jamis. 

nax. 10

asevea ramdenime sxeulis gaerTianebis SemTxvevaSic. magaliTad, nax. 10-ze 
mocemuli sxeuli miiReba sami paralelepipedis gaerTianebiT. amitom, misi 
moculoba am sami marTkuTxa paralelepipedebis moculobaTa jamis tolia. 
amrigad, Tu figura Sedgeba ramdenime nawilisagan, maSin figuris moculoba 
misi Semadgeneli nawilebis moculobaTa jamis tolia.

amrigad, yovel sxeuls aqvs moculoba. tol sxeulebs toli moculoba aqvT. 
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magram toli moculoba SeiZleba hqondes gansxvavebul sxeulebsac.

sxeulis moculobis gasazomad, iseve rogorc farTobis gazomvisas, saWiroa 
SeirCes moculobis erTeuli. amisaTvis unda SeirCes raime sxeuli, romelic 
gamoiyeneba moculobis erTeulad. ramdeni aseTi sxeulic `moTavsdeba~ gasa­
zom sxeulSi, imdeni iqneba misi moculoba. cxadia, moculobis erTeulad um­
jobesia iseTi formis sxeulis SerCeva, rom SeiZlebodes misi toli sxeulebis 
erTmaneTze mWidrod miwyoba. 

 
moculobis erTeulad SevarCioT, 
magaliTad, nax. 11-ze mocemuli 
meore sxeuli _ kubi. maSasadame, 
cxadia, pirveli sxeulis moculo­
ba iqneba 6 kubis moculobis toli, 
xolo mesamesi _ 10 kubis moculo­
bis toli.

iseve, rogorc manZilisa Tu farTobis zomvisas, Zalian mcire, did an Zalian 
did moculobaTa gasazomad mosaxerxebelia ramdenime gansxvavebuli sazomi 
erTeulis gamoyeneba. yvelaze mosaxerxebelia iseTi kubebi, romelTa wiboebis 
sigrZe emTxveva sigrZis erTeuls. moculobis sazomad miRebulia kubi, romlis 
wibos sigrZe sigrZis erTeulis tolia. kubs, romlis wibos sigrZe erTi santi­
metris tolia, kuburi santimetri ewodeba da SemoklebiT iwereba: 1sm3, xolo 
kubs, romlis wibos sigrZe erTi milimetris tolia, kuburi milimetri ewodeba 
da SemoklebiT iwereba: 1 mm3. nax. 12-ze mocemulia aseTi kubebi.

	                                    nax.12

 

ggasazomi sxeulis moculoba tolia erTeulovani kubebis 

im ricxvisa, ramdenic `moTavsdeba~ am sxeulSi. magaliTad, 

aq daxazuli sxeulis moculobaa 
18
2
 kuburi sm anu 

18
2
 sm3. 

es ricxvi gviCvenebs, Tu risi tolia am sxeulis mier sivrceSi dakavebuli adg­

ilis zoma, anu moculoba V. 

nax.11

nax.13
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magram toli moculoba SeiZleba hqondes gansxvavebul sxeulebsac.

sxeulis moculobis gasazomad, iseve rogorc farTobis gazomvisas, saWiroa 
SeirCes moculobis erTeuli. amisaTvis unda SeirCes raime sxeuli, romelic 
gamoiyeneba moculobis erTeulad. ramdeni aseTi sxeulic `moTavsdeba~ gasa­
zom sxeulSi, imdeni iqneba misi moculoba. cxadia, moculobis erTeulad um­
jobesia iseTi formis sxeulis SerCeva, rom SeiZlebodes misi toli sxeulebis 
erTmaneTze mWidrod miwyoba. 

 
moculobis erTeulad SevarCioT, 
magaliTad, nax. 11-ze mocemuli 
meore sxeuli _ kubi. maSasadame, 
cxadia, pirveli sxeulis moculo­
ba iqneba 6 kubis moculobis toli, 
xolo mesamesi _ 10 kubis moculo­
bis toli.

iseve, rogorc manZilisa Tu farTobis zomvisas, Zalian mcire, did an Zalian 
did moculobaTa gasazomad mosaxerxebelia ramdenime gansxvavebuli sazomi 
erTeulis gamoyeneba. yvelaze mosaxerxebelia iseTi kubebi, romelTa wiboebis 
sigrZe emTxveva sigrZis erTeuls. moculobis sazomad miRebulia kubi, romlis 
wibos sigrZe sigrZis erTeulis tolia. kubs, romlis wibos sigrZe erTi santi­
metris tolia, kuburi santimetri ewodeba da SemoklebiT iwereba: 1sm3, xolo 
kubs, romlis wibos sigrZe erTi milimetris tolia, kuburi milimetri ewodeba 
da SemoklebiT iwereba: 1 mm3. nax. 12-ze mocemulia aseTi kubebi.

	                                    nax.12

 

ggasazomi sxeulis moculoba tolia erTeulovani kubebis 

im ricxvisa, ramdenic `moTavsdeba~ am sxeulSi. magaliTad, 

aq daxazuli sxeulis moculobaa 
18
2
 kuburi sm anu 

18
2
 sm3. 

es ricxvi gviCvenebs, Tu risi tolia am sxeulis mier sivrceSi dakavebuli adg­

ilis zoma, anu moculoba V. 

nax.11

nax.13

sxeulebs Soris yvelaze advilia marTkuTxa paralelepi­
pedis moculobis gamoTvla (nax.14). vTqvaT, marTkuTxa 
paralelepipedis zomebia 5 sm × 2 sm × 3 sm. masSi erTeu­
lovani kubebi dalagdeba 3 fenad, romelTaganac Ti­
ToeulSi 5 mwkrivi da 2 rigia. ese igi, kubebis raodenoba 
iqneba 5 · 2 · 3 = 30. amitom am marTkuTxa paralelepipedis 
moculobaa 30 sm3.

amgvarad, marTkuTxa paralelepipedis moculoba misi ganzomilebebis _ sigr­
Zis, siganisa da simaRlis _ namravlis tolia. 

Tu wiboebis sigrZeebi gazomilia sigrZis romelime erTeuliT, maSin mocu­
loba gaizomeba Sesabamisi dasaxelebis erTeuliT. gasaTvaliswinebelia, rom 
moculobis gamoTvlisas SeiZleba mxolod erTi da imave erTeulebiT gazomili 
wiboebis sigrZeTa gamravleba; magaliTad, santimetrebis ricxvis gamravleba 
metrebis ricxvze ar SeiZleba. amgvar SemTxvevebSi saWiroa gverdebis sigrZeTa 
gamosaxva erTsa da imave sazom erTeulebSi.

magaliTad, Tu marTkuTxa paralelepipedis ganzomilebebia 2 sm, 3 mm da 
1
5

 sm, 

moculobis gamosaTvlelad yvela sidide unda Caiweros erTnair erTeulSi, 

vTqvaT, milimetrebSi. 2 sm = 20 mm da 
1
5
sm = 2 mm. Sesabamisad, marTkuTxa para­

lelepipedis moculobaa: 20 · 3 · 2 = 120 mm2.

kuburi santimetris da kuburi milimetris garda moculobis gasazomad gamoi­
yeneba kuburi decimetri da kuburi metri.

1 dm3 = 10 sm×X10 sm X×10 sm = 1000 sm3

1 m3 = 10 dm×X10 dm X×10 dm = 1000 dm3

tipuri Secdomaa, rodesac sigrZis erTeulebs Soris Tanafardoba pir­
dapir gadaaqvT moculobis Sesabamis erTeulebze. magaliTad, Secdomaa:  
1 kub.sm = 10 kub.mm. sinamdvileSi ki 1 sm × 1 sm × 1 sm kubSi  moTavsdeba 1000 
cali mcire kubi. 

amitom, 1 kub. sm = 1000 kub. mm, 1 kub. mm = 1/1000 kub. sm.

sazogadod, Tu sigrZis erTi erTeuli 10-jer metia meoreze, maSin moculobis 
Sesabamisi erTeuli ara 10-jer, aramed 1000-jer meti iqneba. 

moculobis sxvadasxva sazom erTeulebs Soris Tanafardoba gamosaxulia am 
sqemaze:

 

nax.14
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stereometriuli sxeulis moculoba _ am sxeulis mier sivrceSi dakavebuli adgi­

lis zomaa: ricxvi, romelic gviCvenebs, Tu ramdeni erTeulovani kubi moTavsdeba 

am sxeulSi.

SevniSnoT, rom nebismieri xazisa Tu nakvTis moculoba 0-is tolia. 
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4. tevadoba. tevadobis erTeulebi

praqtikaSi xSirad gamoiyeneba iseTi sidide, rogoricaa tevadoba. tevadobas 
iyeneben Txevadi da fxvieri nivTierebebis _ wylis, rZis, fqvilis da misT. 
raodenobis gasazomad. WurWlis tevadoba aCvenebs, Tu ra moculobis siTxe 
eteva am WurWelSi.

SeiZleba iTqvas, rom WurWlis tevadoba _ esaa WurWlis Siga moculoba; xolo 
amave WurWlis gare moculoba _ esaa WurWlis moculoba misi kedlebis CaT­
vliT. SeiZleba daiweros, rom 

gare moculoba  =  tevadoba + WurWlis kedlebis saerTo moculoba

tevadoba  =  gare moculoba _ WurWlis kedlebis saerTo moculoba

Siga da gare zomebi aqvs agreTve yuTebs, karadebs, milebs da sazogadod, yve­
la nivTs, romelic Signidan Rruiania.

tevadobis gazomva SeiZleba moculobis erTeulebiT (m3, sm3 da sxva), Tumca teva­
dobis ZiriTadi erTeulia dm3, romelsac hqvia litri. SemoklebiT iwereba 1l.

1 l =  1 dm3 = 1000 sm3 

1 mililitri  = 1 ml = 1/1000 litri = 1 sm3 .

siTxes (wyals, Rvinos, zeTs, navTs, saRebavs, Tafls...) da fxvier nivTierebas 
(fqvils, marcvleuls, Saqris fxvnils, qviSas, kirs...) ara aqvs sakuTari forma. 
siTxe da fxvnili im WurWlis formas iRebs, romelSicaa moTavsebuli. amitom, 
raime raodenobis siTxis an fxvnilis moculobis gasazomad, is unda gaizomos  
WurWeliT, romlis tevadoba cnobilia. magaliTad, Tu Rvinom eqvsjer Seavso 
3 litri tevadobis mqone xelada da meSvide Casxmisas xelada sanaxevrod aavso, 
maSin Rvinis am raodenobis moculoba yofila:

1 16 3 19
2 2
⋅ = l.

 wonis  erTeulebi isea SerCeuli, rom 1 litri wyali iwonis zustad 1 kilo­
grams, 1 m3 wyali iwonis 1 tonas, xolo 1 mililitri wyali iwonis 1 grams.

geometriuli figurebis farTobisa da moculobis cnebebis gasaazreblad, 
maTi praqtikuli gamoyenebis saCveneblad maswavlebelma SeiZleba ganixilos 
amocana:

dadgenili normebis mixedviT, saklaso oTaxi unda akmayofilebdes Semdeg kri­
teriumebs: oTaxSi TiToeul moswavleze unda modiodes fanjrebis farTobi _ 
aranakleb 0,3 m2, iatakis farTobi _ 1,5 m2-ze meti, moculoba _ 4 m3-ze meti. 
CaatareT saWiro gazomvebi romelime saklaso oTaxSi, romelSic imyofeba 20 
moswavle, da gaarkvieT, daculia Tu ara es normebi.
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gazomvis Sedegad moswavleebma miiRes: sigrZe 7 m, sigane 6 m, simaRle 3 m da 
2 fanjara, romelTa gverdebia 1,2 m da 1,5 m. miRebuli SedegebiT gamoTvlian 
iatakis farTobs: S  = 7 ·∙6 = 42 m2 da moculobas: V = 6 ·∙7 ·∙3 = 126 m3. fanjre­
bis farTobia: S = 1,2 ·∙1,5 ·∙2 = 3,6 m2. miRebul sidideebs gayofen moswavleTa 
raodenobaze da Seadareben dadgenil normebs. iataki 42 : 20 = 2,1 m2; 126 : 20 = 
6,3 m3; 3,6 : 20 = 0,18 m2. aRmoCnda, rom darRveulia mxolod fanjris farTobis 
normebi. 
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davaleba damoukidebeli muSaobisaTvis

1. gaarkvieT, SeiZleba Tu ara, rom marTkuTxedebi 5 sm × 2 sm, 2 sm × 9 sm da 9 
sm × 7 sm iyos erTi da imave marTkuTxa paralelepipedis waxnagebi. Tu SeuZle­
belia, SeasworeT romelime marTkuTxedis gverdebi ise, rom es marTkuTxedebi 
marTkuTxa paralelepipedis waxnagebi iyos.

2. kubis erTi waxnagis farTobi 16 m2-ia. ras udris kubis moculoba?

3. oTaxis sigrZe 5m-ia, sigane _ 3m, simaRle _ 2,8m. ramdeni litri saRebavia 
saWiro oTaxis kedlebis SesaRebad, Tu 1m2 farTobze saWiroa 0,5 l saRebavi, 
xolo fanjrebisa da karebis farTobTa jami 6m2-ia?

4. xis Zelis zomebia 30dm, 2dm, 2dm. gamoTvaleT am Zelis masa, Tu erTi kuburi 
decimetri xis masa 800g-s udris.

5. piramidis waxnagebis raodenoba 8-iT naklebia piramidis wiboebis raodenoba­
ze. ipoveT wveroTa raodenoba.

6. 6 erTnairi kolofiT aawyves 1dm sigrZis wibos mqone kubis formis sxeuli. 
ramdeni aseTi kolofia saWiro 3 dm sigrZis wibos mqone kubis formis sxeulis 
asawyobad?

7. marTkuTxa paralelepipedis simaRle 3 sm-is tolia, xolo fuZis sigrZe 5sm-
iT metia siganeze. rogor Seicvleba marTkuTxa paralelepipedis moculoba, 
Tu fuZis sigrZe Semcirdeba 1sm-iT, sigane gadiddeba 1sm-iT, xolo simaRle 
darCeba ucvleli?

8. marTkuTxa paralelepipedis yvela waxnagi SeRebes lurjad, Semdeg ki gaWres 
oTx tol nawilad, rogorc es naxazzea naCvenebi.

I.	 ramdeni SeuRebavi waxnagi eqneba oTxive patara marTkuTxa para­
lelepipeds erTad?

II.	 ramdeni lurji waxnagi eqneba yvelas erTad? 
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9. oTxkuTxa piramidis yvela wibo tolia da maTi sigrZeTa jami 40 sm-ia. ipo­
veT gverdiTi waxnagis perimetri.

10. marTkuTxedis formis moedani, romlis zomebia 15 m da 20 m, dafarulia 
5dm simaRlis Tovlis safariT. mis gasawmendad ramdeni reisi unda Seasrulos 
TviTmclelma, romlis tvirTmzidaoba 20 t-a, Tu 1dm3 Tovlis masa 850 g-ia..

11. naxazze mocemulia 4 figura:

am figurebidan romeli ar aris oTxkuTxa piramidis Slili?

	 (a)  I                                (b)  II                                (g)  III                               (d)  IV
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Semajamebeli testi

1.  	 mocemuli mimdevrobebidan aarCieT is, romelic Sedgenilia principiT: 
zogadi → kerZo.

	 a)	 marTi prizma → marTi rvakuTxa prizma → kubi → marTkuTxa para­
lelepipedi 

	 b)	 marTi prizma → marTi oTxkuTxa prizma → marTkuTxa paralelepipedi 
→ kubi

g) kubi → marTkuTxa paralelepipedi → marTi oTxkuTxa prizma → marTi 
rvakuTxa prizma

d) kubi → marTi prizma → marTi oTxkuTxa prizma → marTkuTxa para­
lelepipedi

2.  	 cxrilSi mocemuli romeli ori marTkuTxa paralelepipedis SeerTebaa 
SesaZlebeli axal marTkuTxa paralelepipedad?

I II III IV V
60 sm × 50 sm × 

17 sm

1 m × 1 m × 2 m 17 sm × 10 sm × 

50 sm

60 m × 17 m × 50 

sm

50 sm × 35 m × 1 

sm 7 mm

    a) I da IV    	 b) II da V        g) III da IV        d) I da III

3. 	 gamoTvaleT naxazze mocemuli  sxeulis moculoba, Tu TiToeuli safexu­
ris siganec, sigrZec da simaRlec 2 sm-is tolia.

a)	 64 sm3          b) 120 sm3             g) 128 sm3          d) 136 sm3

4.   	 oTx bavSvs misces plastelinis erTnairi naWrebi. erTma gamoZerwa birTvi, 
meorem _ cilindri, mesamem _ kubi, meoTxem _ marTkuTxa paralelepipedi 
(arc erT bavSvs ar morCenia plastelini). romeli sxeuli daikavebs ufro 
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met adgils sivrceSi?

	 a) kubi  		  b) marTkuTxa paralelepipedi 

	 g) cilindri  	 d) oTxive Tanabrad

5.    1 m × 2 m × 3 m  marTkuTxa paralelepipedis ra nawilia 1 m × 1 m × 1 m kubi   

          a) 1/2     b) 1/3       g) 7/8     d) 1/6     

6.  	 did qvevrSi 65 koka Rvino eteva, kasrSi _ 192 doqi. erTi kokiT sami doqis 
Sevseba SeiZleba. qvevri ufro met Rvinos itevs Tu kasri? ramdeniT?      

a) kasri, 3 doqiT        b) qvevri, 3 doqiT

g) kasri, 8 doqiT        d) qvevri, 17 doqiT

7. mocemuli ricxvebidan romeli SeiZleba iyos prizmis wiboTa raodenoba?

	 a) 6             b) 7             g) 8          d) 9
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Tavi 10. statistika
1. aRweriTi statistika

statistika adamianis saqmianobis TiTqmis yvela sferoSi gamoiyeneba. maga­
liTad, ganaTlebis sferos warmomadgenlebi dainteresebuli arian moswavle­
Ta miRwevebiT, politikur partiebs ainteresebT sakuTari popularoba, me­
warmeebs _ maTi produqciis momxmarebelTa ricxvi, kalaTburTelebs _ zust 
tyorcnaTa ricxvi da a.S.

statistikis Seswavlis aucilebloba mravali mizeziTaa ganpirobebuli, maT 
Soris imiTac, rom: 

•	 adamianebs profesiuli saqmianobisas sWirdebT statistikuri informa­
cia, romlis gasagebad unda daeuflon terminebs, simboloebs, cnebebs 
da statistikur meTodebs. maT aseve unda SeZlon sxvebisTvis statisti­
kuri informaciis gadacema an miRebuli masalis interpretacia;

•	 nebismier adamians, SesaZloa, TviTon dasWirdes statistikuri kvlevis 
Catareba, radgan es, sazogadod, kvleva-Ziebis erT-erTi ZiriTadi xerxia;

•	 statistikuri codna da unar-Cvevebi saWiroa imisTvis, rom adamianebi 
ukeTesi moqalaqeebi da momxmareblebi iyvnen, gaakeTon swori arCevani, 
miiRon gonivruli gadawyvetileba;

•	 informaciis Segroveba mecnierebis yvela dargis safuZvelia.

iyeneben informaciis Segrovebis sxvadasxva teqnikas. gamokiTxvis, ga­
zomvis, dakvirvebis Sedegebs zogadad uwodeben monacemebs. 

statistika aris mecniereba, sadac kvleva mimdinareobs monacemTa Seg-
rovebis, mowesrigebis, Sejamebis, analizisa da daskvnebis gamotanis gziT. 

statistikaSi iyeneben monacemTa Segrovebis Semdeg meTodebs:

•	 gamokiTxva;

•	 gazomva da dakvirveba.

gamokiTxva. gamokiTxvis procesis srulyofilad CatarebisTvis mniS­
vnelovania gamokiTxvis miznis dasaxva da Camoyalibeba, gamokiTxvaSi 
monawile pirebis SerCeva da maTi raodenobis gansazRvra, anketa-kiTxva­
ris momzadeba. gamokiTxva SeiZleba Catardes Ria kiTxvebiT _ rodesac 
gamokiTxvis monawile kiTxvas pasuxobs nebismieri winadadebiT _ da da­
xuruli kiTxvebiT _ rodesac gamokiTxvis monawile ramdenime savaraudo 
pasuxidan irCevs erT-erTs.

vTqvaT, msxvili kompaniis xelmZRvanelebs ainteresebT firmaSi dasaqmebuli Ta­
namSromlebis saWiroebebi, raTa gaaumjobeson maTi komforti da amiT gazard­
on TanamSromlebis Sromis nayofiereba. saWiro monacemebs isini ver moiZieben 
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verc erT katalogSi, xolo muSakTa qcevaze dakvirveba, cxadia, uxerxulobas 
Seqmnis, amitom mizanSewonilia kompaniis socialur muSakTa gundma Seqmnas spe­
cialuri kiTxvari, romlis Sevsebac swrafad moxerxdeba da miRebuli monace­
mebis safuZvelze gamoikveTeba, Tu pirobebis rogor gaumjobesebas aniWeben 
upiratesobas dasaqmebulebi.

gamokiTxviT monacemTa Segrovebis sxva xerxebia: satelefono gamokiTxva, kiTx­
varis dagzavna fostis an internetis saSualebiT da individualuri interviu.   

gamokiTxviT monacemebis Semgrovebels interviueri ewodeba, xolo maT, visac 
gamokiTxaven – respondentebi. interviueri respondentebs arCevs kvlevis 
miznis Sesabamisad. magaliTad, Tu mas ainteresebs romelime politikuri moR­
vawis popularoba (reitingi) arCevnebis win, maSin igi kiTxvarebs Seavsebinebs 
zrdasruli mosaxleobis warmomadgenlebs da ara mozardebs, radgan maT jer 
ar aqvT arCevnebSi monawileobis ufleba. amasTanave, interviueri unda iyos 
obieqturi, man unda gamoiCinos miukerZoebloba da gamokiTxos moqalaqeTa rac 
SeiZleba meti dainteresebuli jgufis warmomadgenlebi. mniSvnelovani monace­
mebis Sesagroveblad saWiroa sakvlev problemaSi garkveva da gadawyvetilebis 
miReba, Tu romeli monacemebi unda Segrovdes da ra saSualebebiT. kvlevis 
miznebs Soris SesaZlebelia iyos: movlenaTa ganviTarebis winaswarmetyveleba, 
prioritetebis garkveva, monacemebSi kanonzomierebebis gamovlena, monacemTa 
or erTobliobas Soris damokidebulebis garkveva da sxv. Sesabamisad SeirCeva 
anketebi da kiTxvarebi: Tu or an ramdenime mosazrebas Soris ufro popularu­
li unda gairkves, maSin kiTxvarSi mocemuli pasuxebidan respodentma erTi sa­
surveli unda airCios. Tu interviuers ainteresebs respodentTa mosazrebebi, 
maSin kiTxvari Riaa _ ar moicavs mza pasuxebs.

monacemebis Segrovebis kidev erTi saSualebaa gazomva da dakvirveba. es meTodi 
gamoiyeneba rogorc sabunebismetyvelo, ise socialur mecnierebebSi. dakvir­
vebis meTodis gamoyenebis sfero Zalian farToa. dakvirvebis obieqti SeiZleba 
iyos sazogadoeba, jgufi, individi, socialuri procesebi, movlenebi, moq­
medebebi. dakvirvebisas mkvlevari ar ereva movlenaTa msvlelobaSi. dakvir­
veba SeiZleba eqsperimentis saSualebiT. eqsperimenti aris gakontrolebuli 
procesi, romlis drosac mecnierebi erTsa da imave pirobebSi mravaljer ime­
oreben cdas, raTa ramdenjerme dadasturebuli sando monacemebis safuZvel­
ze gaakeTon daskvna gamosakvlevi obieqtis Tvisebebis Sesaxeb. eqsperimetis 
Catarebisas mkvlevari TviTon qmnis an cvlis eqsperimentis pirobebs, raTa 
ukeT Seiswavlos sakvlevi obieqti im kuTxiT, romelic mas ainteresebs. da­
kvirvebis meTodi gamoiyeneba, magaliTad, astronomiaSi, biologiaSi, qimiaSi, 
fizikaSi da sxva sabunebismetyvelo mecnierebebSi.

gamokiTxvisa Tu dakvirvebis dros zogjer dasaTvlelia iseTi ram, rac erT­
baSad ar gvaqvs Tvalwin. Tuki dasaTvleli obieqtebis raodenoba didia, maSin 
mosaxerxebelia Tvla StrixebiT _ es meTodi ganxilulia mesame TavSi (ix. p.4: 
gayofis maTematikuri arsi. naSTiani gayofa.)
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2. svetovani da wriuli diagramebi

rogorc zemoT aRiniSna, statistika warmoadgens mecnierebas monacemebis Seg­
rovebis, damuSavebis, mowesrigebis, analizisa da maTze dayrdnobiT daskvnebis 
gakeTebis Sesaxeb. dawyebiTi safexuris maTematikis kursSi Seiswavleba aRwer­
iTi statistikis elementebi. aRweriTi statistika exeba monacemTa Segrovebis, 
klasifikaciisa da pirveladi damuSavebis meTodebs. statistikuri kvleva mo­
nacemTa SegrovebiT iwyeba. `monacemebSi~ igulisxmeba obieqtTa raime simrav­
lis raodenobriv an Tvisebriv maxasiaTebelTa dakvirvebuli mniSvnelobebis 
erToblioba. am erTobliobis yovel wevrs monacemi ewodeba. gamokiTxvis, da­
kvirvebis an sxva romelime meTodiT Segrovil monacemebs nedli monacemebi 
ewodeba. kvlevis meore etapi miRebuli  nedli monacemebis damuSavebaa, rac 
maT klasifikacias da organizacias gulisxmobs. monacemTa klasifikacia xdeba 
monacemTa tipebis (Tvisebrivi da raodenobrivi) mixedviT. Tvisebrivi monacemi 
miiReba raime Tvisebis an mdgomareobis dakvirvebis Sedegad (sqesi, profesia, 
feri da a.S.). raodenobrivi monacemi miiReba gazomvis an aTvlis Sedegad da 
ricxviT gamoixateba (wona, simaRle, xelfasi da a.S.). monacemTa organizacia 
maT TvalsaCinod _ advilad aRTqmadi saxiT _ warmodgenas gulisxmobs. mo­
nacemTa TvalsaCinod warmodgena SeiZleba sixSireTa cxrilebis, diagramebis 
da grafikebis saxiT. 

Tvisebrivi monacemebis grafikuli warmodgenisTvis gamoiyeneba svetovani da 
wriuli diagrama, piqtograma da sxva. 

raodenobrivi monacemebis Casawerad gamoiyeneba sixSireTa cxrilebi, xolo 
grafikuli warmodgenisTvis _ wertilovani diagrama, xazovani diagrama, foT­
lebiani Reros msgavsi diagrama da sxva.

monacemTa grafikuli warmodgena monacemebis TvalsaCinod Sedarebis saSuale­
bas iZleva.  
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svetovani diagramis agebis sailustraciod SeiZleba ganvixiloT Semdegi  maga­
liTi.

erT-erTi skolis damamTavrebeli klasebis moswavleTa akademiuri moswreba 
niSnebis mixedviT ase nawildeba: 

I kategoria: `9-10 baliani~ _ 21 moswavle;

II kategoria: `7-8 baliani~ _ 47 moswavle;

III kategoria: `5-6 baliani~ _ 32 moswavle.

pirvel rigSi es monacemebi unda warmodgindes cxrilis saxiT:

kategoria I II III

mosw. raod. (sixSire) 21 47 32

mosw. fardobiTi sixSire 21 21%
100

=
47 47%

100
=

32 32%
100

=

cxrilis monacemebis ufro TvalsaCinod warmodgenisTvis unda avagoT absci­
saTa RerZze mdebare toli fuZeebis mqone sami marTkuTxedi, romelTa simaR­
leebi moswavleTa raodenobis proporciulia, da isini erTmaneTisagan toli 
daSorebiT ganvalagoT. ordinatTa RerZze ki gadaizomeba sixSireebi. miRebul 
Sedegs svetebiani an marTkuTxedebiani diagrama ewodeba. cxadia, rom verti­
kalur RerZze SeiZleboda fardobiTi sixSiris gadazomvac.
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statistikaSi monacemTa warmodgenisTvis xSirad gamoiyeneba wriuli dia­
grama. wriuli diagramis gamoyenebis mizania mTelis nawilebs Soris urTierT­
mimarTebis Cveneba seqtorebis zomebis vizualuri Sedarebis gziT. wriuli di­
agramis agebis dros gamoiyeneba rogorc procentebi, ise proporciebi. 

wriuli diagramis asagebad ganvixiloT Semdegi tipis amocana: cxrilSi moce­
mulia armiis axalwveulTa sisxlis jgufebis sixSireTa ganawileba (pirobiTad 
aRebulia sisxlis 4 jgufi:  A, B, O, AB): 

jgufi sixSire

A 5
B 7
O 9

AB 4

jami 25

wriuli diagramis asagebad pirvel etapze unda vipovoT TiToeuli jgufis Se­
sabamisi seqtoris Sesabamisi kuTxis gradusuli zoma. amisTvis, unda gavarkvi­
oT, mTeli wris ra nawils warmoadgens TiToeuli jgufi.

	 A  _ 0 05 360 72
25

⋅ =   	                  	 B   _  0 07 360 100,8
25

⋅ =   

	 O  _  0 09 360 129,6
25

⋅ =   		  AB  _  0 04 360 57,6
25

⋅ =   
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SeiZleba TiToeuli jgufis Sesabamisi procentis povna, amisTvis fardobiTi 
sixSire procentulad unda gamoisaxos:

A  _ 
5 100% 20%
25

⋅ =   	                  	 B   _  
7 100% 28%
25

⋅ =   

O  _  
9 100% 36%
25

⋅ =   			   AB  _  
4 100% 16%
25

⋅ =   

amis Semdeg centraluri kuTxeebis asagebad visargeblebT transportiriT da  
avagebT wriuli diagramas. 

diagramaze unda moiniSnos TiToeuli seqtoris saxeli. 

imisaTvis, rom gavaanalizoT wriul diagramaze warmodgenili monacemebi, 
unda SevadaroT seqtorebi. miRebuli diagramidan Cans, rom yvelaze metad 
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gavrcelebuli sisxlis jgufia O (36%);  AB tipis sisxlis mqone adamianebi 
arian umciresobaSi. adamianebis 2,5-jer ufro met raodenobas aqvs O tipis 
sisxli, vidre AB tipis sisxli.

wriuli diagrama gankuTvnilia drois mocemul momentSi an mocemul Sualed­
Si obieqtTa mocemuli raodenobis komponentebad dayofis, anu am obieqtTa 
klasifikaciis saCveneblad. amitom, xSirad ufro moxerxebulia procentebiT 
warmodgenili diagramis ageba.
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3. foTlebiani Reros msgavsi diagrama

zogjer mosaxerxebelia e.w. foTlebiani Reroebis msgavsi diagramis gamoyene­
ba. foTlebiani Reroebis msgavsi diagrama warmoadgens monacemebis ganlagebis 
sqemas, romelSic TiToeuli monacemis erTi nawili warmoCindeba, rogorc ver­
tikaluri Rero, xolo meore nawili _ rogorc foToli, raTa moxdes jgufe­
bisa da klasebis formireba. 

foTlebiani Reroebis msgavsi diagramis agebis sailustraciod ganvixiloT 
magaliTi:

20 dRis ganmavlobaSi aRricxes im pacientebis raodenoba, romlebmac ambula­
toriuli mkurnalobis centrs mimarTes kardiogramis gadasaRebad:  

25,  31,  20,  32,  13,  14,  43,  02,  57,  23,  36,  32,  33,  32,  44,  32,  52,  44,  
51,  45

foTlebiani Reros msgavsi diagramis asagebad amovarCioT umciresi da udide­
si monacemebi _ esenia 02 da 57. monacemebi unda dalagdes aTeulebis mixedviT, 
amitom mocemuli ricxvebidan gamovyoT aTeulebi, rac qmnis vertikalur `Re­
ros~, xolo momdevno cifri dgeba Sesabamisi aTeulis gaswvriv da warmoadgens 
`foTols~. magaliTad, monacemisaTvis 32 pirveli cifri (3) aris Rero, xolo 
meore cifri (2) _ foToli. foTlebs davalagebT zrdis mixedviT da sabolood 
foTlebiani Reros msgavs diagramas eqneba aseTi saxe:

agebuli foTlebiani Reroebis diagramidan Cans, rom monacemebis am ganawile­
bas piki aqvs centrSi da monacemebSi ar aris wyveta. 20 dRidan 7 dRis ganmav­
lobaSi im pacientebis raodenoba, romlebmac gadaiRes kardiograma, moTavse­
bulia 31-dan 36-mde. diagramidan agreTve Cans, rom ambulatoriul centrSi 
pacientebis raodenoba dRis ganmavlobaSi meryeobda minimum 2 pacientidan 
maqsimum 57 pacientamde.

zogadad foTlebiani Reroebis msgavsi diagrama TvalsaCinoa da aadvilebs ga­
moTvlas, ar kargavs arc erT monacems, Tumca monacemTa didi raodnobisTvis 
aseTi diagramis ageba rTulia.
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4. monacemTa maxsiaTeblebi: saSualo, moda, mediana,  
    gabnevis diapazoni

ricxviT monacemTa gasaanalizeblad saWiroa monacemebis maxasiaTeblebis Ses­
wavla. esenia: centraluri tendenciis (monacemTa centris mdebareobis) sa­
zomebi - saSualo, moda, mediana da gabnevis diapazoni.

xSirad saWiroa monacemebis dalageba araklebadi mimdevrobis saxiT. aseT mim­
devrobas variaciuli mwkrivi ewodeba.

monacemTa saSualo (mean) aris mocemuli ricxvebis saSualo ariTmetikuli, 
anu am ricxvebis jamis Sefardeba maT raodenobasTan. magaliTad, 3, 2, 6, 5, 4 

monacemebis saSualoa 3 2 6 5 4 20 4
5 5

+ + + +
= = .  saSualos aRniSnaven x  simbolo­

Ti da igi gamoiTvleba formuliT

1 2 ... nx x xx
n

+ + +
=

sadac n gviCvenebs monacemTa raodenobas. 

`saSualos~ SeiZleba mieces Semdegi martivi interpretacia: saSualo aris mo­
nacemebis erT obieqtze mosuli dajamebul monacemTa wili (saSualo raode­
noba). saSualo advili gamosaTvlelia da aqvs martivi interpretacia, igi war­
moadgens monacemTa centraluri tendenciis erT-erT yvelaze gavrcelebul 
ricxviT maxasiaTebels.

unda aRiniSnos, rom saSualos aqvs erTi nakli: igi aramdgradi maxasiaTebelia. 
zogadad, monacemTa ricxviTi maxasiaTeblis mdgradoba niSnavs, rom monacemis 
cvlilebas mcire gavlena aqvs aRniSnul maxasiaTebelze, miuxedavad imisa, Tu 
rogoria am cvlilebis sidide. saSualo zedmetad reagirebs monacemis cvli­
lebaze, amitom saSualo ar warmoadgens centraluri tendenciis mdgrad sa­
zoms, rac Cans qvemoT ganxilul amocanaSi.

1. musikalur nawarmoebTa katalogidan amoirCies 5 nawarmoebi, romelTa xan­
grZlivobebia (wuTebSi):  37,  46,  40,  57,  50. saSualoa   = 46. Tu axla mex­
uTe nawarmoebs, romlis xangrZlivoba iyo 50 wuTi, Secvlian sxva nawarmoebiT, 
romlis xangrZlivobaa 200 wuTi, maSin saSualo iqneba  = 76. anu saSualo 
miuaxlovda amovardnil monacems, yvela danarCeni monacemi masze naklebia. am 
SemTxvevaSi ̅ar aris ganlagebis mdgradi maxasiaTebeli. 

mkveTrad asimetriuli (marjvniv) forma aqvs mosaxleobis Semosavlebis sixSir­
ul ganawilebebs, amitom am monacemTa mkveTrad wanacvlebuli aRmoCndeba mar­
jvniv (eqstremalurad didi Semosavlebis mimarTulebiT) da am gziT dadgenili 
saSualo Semosavlebis gamoyeneba cxovrebis donis aRsawerad azrs moklebulia.

2. qvemoT moyvanilia avstraliis erT-erTi universitetis TanamSromelTa 
wliuri Semosavlebi (1000 dolarebSi): 28, 109, 26, 32, 30, 26, 29. am monacemebze 
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dayrdnobiT, saSualo Semosavali iqneba  = 40. rogorc Cans, yvela monacemi, 
garda erTisa (109), 40-ze naklebia da amdenad, saSualo ar aRwers Semosavlebs 
sworad.

saSualos gamoTvlis dros saWiroebis SemTxvevaSi saSualo unda damrgvaldes 
erTi aTobiTi niSniT meti sizustiT, vidre nedli monacemebia warmodgenili. 
magaliTad, Tu nedli monacemebi mocemulia mTeli ricxvebiT, maSin saSualo 
unda damrgvaldes meaTedebamde sizustiT. Tu nedli monacemebi gamosasaxulia 
meaTedebSi, maSin saSualo unda damrgvaldes measedebamde sizustiT. 

mediana (mediana) ganekuTvneba centraluri tendenciis mdgradi sazomebis 
jgufs (gansxvavebiT saSualosagan). swored am Tvisebis gamo mediana, saSualos 
Semdeg, warmoadgens centraluri tendenciis yvelaze gavrcelebul sazoms.

mediana ewodeba variaciuli mwkrivis (zrdadobis mixedviT dalagebuli mo­
nacemebis) Sua monacems, Tu monacemTa raodenoba kentia, da ewodeba Sua ori 
monacemis saSualo ariTmetikuls, Tu monacemTa raodenoba luwia.

amrigad, medianis  mosaZebnad saWiroa nedli monacemebis zrdadobis mixedviT 
dalageba anu variaciuli mwkrivis Cawera, da Sua wertilis SerCeva. gansxvave­
biT saSualosgan, monacemTa didi raodenobis dros medianis povna garkveul 
siZneleebTanaa dakavSirebuli. ganvixiloT ramdenime amocana:

1. mocemulia Svidi samxedro axalwveulis wona funtebSi (1 funti = 453,6 
grami):  180,  201,  220,  191,  219,  209,  186.

monacemebi unda davalagoT zrdadobis mixedviT:

180,  186,  191,  201,  209,  219,  220.

radgan  n = 7, anu monacemTa raodenoba kentia, amitom mediana aris Sua meoTxe 
monacemi _ 201.

2. aSS-Si rva wlis ganmavlobaSi momxdari tornadoebis raodenobebia:

684,  764,  656,  702,  856,  1133,  1132,  1303.

variaciuli mwkrivi iqneba:

656,  684,  702,  764,  856,  1132, 1133,  1303.

monacemTa raodenoba luwia, amitom unda amovarCioT Sua ori monacemi: 764 da 
856. medianis gamosaTvlelad vipoviT maT saSualo ariTmetikuls. monacemTa 

mediana aris (764 856) 810.
2
+

=

3. medianas povnis dros moswavleebs xSirad aviwydebaT monacemebis zrdadobiT 
dalageba. am Secdomis Tavidan acilebis mizniT maswavlebelma unda gaarCios 
sayofacxovrebo xasiaTis amocanebi. magaliTad: samma Jurnalistma Caatara 
gamokiTxva. maTi saSualo asakia 42, medianuri asaki _ 45, asakTa diapazoni _ 23 
weli. ra wlovanebis arian Jurnalistebi? umciresi asaki aRvniSnoT x-iT, maSin 
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udidesi asaki iqneba x+23 da miiReben mwkrivs: x, 45, x+23; radgan saSualo asakia 
42, Seadgenen gantolebas: (x+45+x+23):3=42;4. 

4. davubrundeT saSualoze me-2 magaliTs. avstraliis erT-erTi universite­
tis TanamSromelTa wliuri Semosavlebi CavweroT variaciuli mwkrivis saxiT:

26,   26,  28,  29,  30,  32,  109.

mediana aris 29, saSualo iyo  = 40. aqedan Cans, rom mediana ukeT aRwers saSua­
lo Semosavals, vidre saSualo. 

gavarkvioT, rogor Seicvleba saSualo da mediana monacemTa cvlilebisas. ma­
galiTad, monacemi 109 SevcvaloT 200-iT. Secvlili monacemebisaTvis mediana 
darCeba igive 29, xolo saSualo wainacvlebs didi monacemis (200-is) mimar­
TulebiT:   = 53. amdenad, mediana ufro mdgradi maxasiaTebelia, vidre saSu­
alo.

SeiZleba, monacemi 26 SevcvaloT 300-iT. maSin axali monacemebis variaciuli 
mwkrivi iqneba:

26,  28,  29,  30, 32,  109,  300.

am SemTxvevaSi mediana icvleba mxolod erTi erTeuliT (xdeba 30), maSin, rode­
sac saSualo mkveTrad izrdeba (  = 79,14), rac isev metyvelebs medianas mdgra­
dobaze.

mediana gansakuTrebiT mniSvnelovan informacias iZleva maSin, roca monace­
mebs Soris  SedarebiT mcire raodenoba mniSvnelovnad gansxvavdeba danarCeni 
monacemebisgan. magaliTad, mosaxleobis garkveuli jgufis Semosavlebis ga­
nawilebis monacemebSi mediana mosaxleobis am jgufis cxovrebis donis ufro 
zust suraTs iZleva, vidre saSualo, romelzedac did gavlenas axdens erTi 
individis Semosavali.

Tumca es ar niSnavs, rom medianas, rogorc monacems, yovelTvis unda mieniWos 
upiratesoba saSualosTan SedarebiT. saSualo gamoiTvleba yvela monacemis 
meSveobiT da Seicavs met informacias, vidre mediana. saSualo SeiZleba gamo­
yenebul iqnas rogorc sazomi, romelic asaxavs, Tu saSualod ra sididisaa 
monacemebi. ori sxvadasxva jgufis monacemebis Sedarebis mizniT Cveulebriv, 
pirvel rigSi adareben maT ariTmetikul saSualoebs.

centraluri tendenciis kidev erT sazoms warmoadgens moda (mode). moda 
ewodeba iseT monacems, romelic monacemebSi yvelaze xSirad meordeba.

monacemebs SeiZleba hqondes erTze meti moda an saerTod ar hqondes moda. 
moswavleebi mocemul magaliTebSi ipovian modas.

1. mocemulia aSS-s mravaljeradi gamoyenebis kosmosuri xomaldis frenis xan­
grZlivoba (dReebSi) wlebSi:

8, 9, 9, 14, 8, 8, 10, 7, 6, 9, 7, 8, 10, 14, 11, 8, 14, 11
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modis mosaZebnad araa aucilebeli monacemebis dalageba zrdis mixedviT, Tum­
ca mosaxerxebelia.  

6, 7, 7, 8, 8, 8, 8, 8, 9, 9, 9, 10, 10, 11, 11, 14, 14, 14

SeiZleba SevadginoT sixSireTa cxrili:

monacemi 6 7 8 9 10 11 14
sixSire 1 2 5 3 2 2 3

cxrilidan Cans, rom 8-dRiani frena moxda 5-jer, anu 8-is sixSire _ 5 _ metia 
yvela sxva sixSireze, amitom am monacemebis moda aris 8.

2. ipoveT samxreT-dasavleT pensilvaniis 10 SerCeul sagrafoSi qvanaxSiris 
mopovebaSi dasaqmebul muSaTa raodenobis moda.

110, 731, 1031, 84, 20, 118, 1162, 1977, 103, 752

radgan yvela monacemis sixSirea 1, aq moda ar arsebobs. arakoreqtulia, vTqvaT, 
rom moda aris nuli, radgan zogierTi monacemisTvis, magaliTad, rogoricaa tem­
peratura, nuli SeiZleba realuri mniSvneloba iyos.

3. gazomes 11 sxvadasxva avtomobilis samuxruWe manZilis sidide, roca isini 
moZraobdnen 15 mili/saaTSi siCqariT. miRebuli monacemebia:

15, 18, 18, 18, 20, 22, 24, 24, 24, 26, 26

SevadginoT sixSireTa cxrili: 

monacemi 15 18 20 22 24 26
sixSire 1 3 1 1 3 2

radgan 18 da 24 orive gvxvdeba – 3-jer, da 3 yvela sixSireze metia, amitom 
moda aris 18 da 24. am SemTxvevaSi amboben, rom monacemebs aqvs ori moda an 
bimodaluria. 

monacemTa modis interpretacia waagavs yoveldRiur cxovrebaSi sityva `mo­
dis~ mniSvnelobas. magram, rogorc is, rac `modaSia~ anu yvelaze xSiria, SeiZ­
leba ar aRwerdes sayovelTao stils, aseve monacemTa modac axasiaTebs da­
kvirvebaTa mxolod nawils. monacemTa moda iZleva mniSvnelovan informacias 
sxvadasxva saqonlis gamomSvebi firmebsaTvis, am saqonlis momxmareblisaTvis _ 
maRaziis mflobelebisaTvis, distributorebisTvis, romlebic awodeben saqo­
nels specifikur bazrebs. magaliTad, tansacmlis gamomSvebma firmam (agreTve, 
tansacmlis maRaziis mflobelma) unda icodes kostumebis yvelaze gavrcele­
buli zomebi, raTa gaiTvaliswinos es faqti saqonlis gamoSvebisas (Sesabamisad, 
momaragebisas); saaTebis mwarmoebelma unda icodes, Tu ra klasis saaTebi iyide­
ba yvelaze xSirad, im mizniT, rom gazardos am klasis produqciis warmoeba.

moda Tvisebrivi monacemebisaTvisac gamoiyeneba, Tumca saSualosa da medianis 
gamoyenebas aseTi monacemebisTvis azri ar aqvs. moda ki iZleva sasargeblo 
informacias yvelaze tipuri SemTxvevis gamosavlenad.
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amgvarad, pasuxi kiTxvaze, Tu centraluri tendenciis am sami maxasiaTebli­
dan romeli aris yvelaze gamosadegi, damokidebulia imaze, Tu ra informa­
cia gvWirdeba. magaliTad, Tu unda Seiswavlon marketebis saSualo dRiuri 
navaWri, unda gamoTvalon saSualo, xolo Tu ainteresebT, ramdeni lari aqvs 
navaWri marketTa umravlesobas, maSin unda ipovon moda. Tu saSualo da medi­
ana Zalian gansxvavdebian erTmaneTisgan, es niSnavs, rom  monacemebi Seicaven 
eqstremalur mniSvnelobebs. aseT SemTxvevaSi mediana `centris~ ukeTesi maxa­
siaTebelia, vidre saSualo.

centraluri tendenciis ricxviTi maxasiaTeblebi _ saSualo, mediana da moda 
_ srulad ver aRwers monacemTa Tvisebebs. xSirad sainteresoa: rogoria mo­
nacemTa gafantuloba saerTod da konkretulad ki _ saSualos mimarT? maga­
liTad, gamovTvaloT Semdeg monacemTa saSualoebi:

		  A: 8  9  10  10  13		  B: 1  5  10  16  18

	 1
(8 9 10 10 13) 10

5
x + + + +
= =   da  2

(1 5 10 16 18) 10
5

x + + + +
= =  

monacemTa orive erTobliobas aqvs erTi da igive saSualo, magram cxadia, rom 
B mwkrivis elementTa cvalebadoba ufro Zlieria, vidre A mwkrivis elemen­
tebis. A mwkrivis elementebi ufro mWidrod arian Tavmoyrili (koncentrire­
buli) saSualos irgvliv, vidre B mwkrivis elementebi.  

xSirad Znelia mwkrivis cvalebadobis TvalsaCinod danaxva (magaliTad, monace­
mTa didi raodenobis dros). amitom aucilebelia cvalebadobis anu gafantu­
lobis sazomebis SemoReba, ese igi, iseTi maxasiaTeblebis SemoReba, romelic 
saSualebas iZleva, Sefasdes monacemTa gabnevis xarisxi.

monacemTa gafantulobis erT-erTi umartivesi ricxviTi maxasiaTebelia gab-
nevis diapazoni (Range), romelic warmoadgens SerCevis udidesi da umciresi 
ricxviTi monacemis sxvaobas.

zemoT moyvanil magaliTSi monacemTa A mwkrivis gabnevis diapazonia 13 _ 8 =5, 
xolo B mwkrivis _ 18 _ 1 = 17.

monacemTa gabnevis diapazoni simartivis gamo farTod gamoiyeneba iseTi amo­
canebis gadawyvetisas, sadac gamoTvlis siswrafesa da martiv Sinaarss gadam­
wyveti mniSvneloba eniWeba. magaliTad, xarisxis kontrolis sferoSi. zoga­
dad, gabnevis diapazonis, rogorc monacemTa gafantulobis sazomis, mTavari 
nakli isaa, rom is ar Seicavs informacias, Tu rogoraa gabneuli danarCeni 
(saSualedo) monacemebi maqsimalur da minimalur mniSvnelobebs Soris. gab­
nevis diapazoni ar iZleva zust informacias im SemTxvevaSic, roca monacemi 
Seicavs iSviaT, e. w. amovardnil elements. Tu gvainteresebs romelime region­
Si mamakacTa simaRlis ganawileba da am regionSi cxovrobs mamakaci, romlis 
simaRlea 210 sm, cxadia, rom, Tu SerCeul jgufSi SemTxveviT aRmoCndeba es 
mamakaci (rac iSviaTi monacemia), gabnevis diapazoni ufro didi iqneba, vidre im 
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SemTxvevaSi, roca mis nacvlad SerCevaSi moxvdeba sxva, tipuri simaRlis mqone, 
mamakaci. amgvarad, eqstremalurad maRal (an eqstremalurad dabal) monacemis 
mniSvnelobas SeuZlia mniSvnelovani gavlena moaxdinos gabnevis diapazonze.
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5. monacemTa maxasiaTeblebis gamoyeneba realur situaciebSi

ganvixiloT  savarjiSoebi, romlebic Seicaven realur viTarebasTan dakavSire­
bul, moswavleTaTvis saintereso monacemebs da problemis gadaWris gzebs. 

1. `maRaziaSi~

 moswavleebi unda daexmaron saskolo maRaziis mepatrones maRaziaSi gasay­
idi  kanfetebis saxeobis SerCevaSi. pirvel etapze unda gavarkvioT, romeli 
meTodis gamoyeneba SeiZleba saWiro monacemebis Sesagroveblad. moswavleebi 
gadawyveten, monacemebis Sesagroveblad gamoiyenon gamokiTxis meTodi. sko­
lis moswavleebs ekiTxebian: romelia TqvenTvis yvelaze sayvareli kanfeti?  
pasuxis Semdeg afiqsireben dasaxelebuli kanfetebis gansxvavebul saxeobebs, 
mis gaswvriv Camousvamen vertikalur xazs (Tvla StrixebiT). miiReben, maga­
liTad,  Semdegi saxis cxrils.    

barambos Sokoladi: 

barambos karameli:    

snikersi:   

baunti:  

moswavleebs unda davaTvlevinoT TiToeuli dasaxelebis gverdiT Camosmuli 
xazebis raodenoba da SevadgeninoT sixSireTa cxrili. 

barambos  
Sokoladi

barambos  
karameli

snikersi baunti

3 5 8 4

 

kvlav davsvaT kiTxvebi, romlis saSualebiT gavarkvevT: romeli tipis monace­
mebi miviReT? (Tvisebrivi – Sokoladis saxeobebi) romeli maxasiaTeblis povna 
SegviZlia? (moda)

moswavleebi cxrilis saxiT warmodgenili monacemebis safuZvelze gaanali­
zeben, rom monacemTa modaa snikersi da, Sesabamisad, maTi skolis moswavlee­
bis yvelaze sayvareli kanfetia snikersi, amitom maRaziis mepatrones urCeven, 
maRaziaSi gayidos `snikersi~.

2. `jibis fuli~

moswavleebs rom vaswavloT ara mxolod diagramebis ageba, aramed diagramebis 
`wakiTxva~ da maTgan informaciis miReba, amisaTvis SeiZleba ganvixiloT Sem­
degi tipis amocana: 

vTxovoT moswavleebs, gvikarnaxon maTi Tviuri `jibis fulis~ odenoba lareb­
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Si da moswavleTa pasuxebi davweroT dafaze. magaliTad,

7, 11, 22, 13, 18, 11, 25, 13, 10, 28, 11, 19, 24, 6, 15, 9, 32, 17

davsvaT kiTxvebi, romlis saSualebiTac moswavleebi gaarkveven, romeli dia­
gramis agebaa mosaxerxebeli aRniSnuli monacemebis TvalsaCinod warmodgeni­
saTvis. magaliTad, mosaxerxebelia Tu ara am monacemTaTvis svetebiani dia­
gramis ageba an cxrilis saxiT warmodgena? (ara, radgan horizontalur xazze 
unda daiweros TiToeuli moswavlis gvari, vertikalurze aRiniSnos Tanxa _ es 
ar warmoadgens monacemebs TvalsaCinod). moswavleebi gadawyveten, rom jobs, 
aagon foTlebiani Reros msgavsi diagrama;

moswavleebi yuradRebas miaqceven, rom diagrama sawyis monacemebTan Sedare­
biT mowesrigebulia, naTlad Cans, romelia yvelaze mcire monacemi, romelia 
yvelaze didi, aseve, ramdeni moswavlis `jibis fulia~, magaliTad, 20-dan 30-
mde, ramdeniT metia yvelaze didi monacemi yvelaze mcireze, ramdenis Tanxa  
emTxveva erTmaneTs. moswavleebi martivad SeZleben, ipovon 

•	 moda: 11 (yvelaze xSirad meordeba);

•	 gabnevis diapazoni:  32 - 6 (sxvaoba udidessa da umciress monacems So­
ris);

•	 mediana: (13 + 15) : 2 (radgan monacemTa raodenoba luwia).

amis Semdeg, isini aageben sixSireTa ganawilebis cxrils.

 

Tanxebi larebSi sixSire

0-dan 10-mde 3

10-dan 20-mde 10

20-dan 30-mde 4

30-dan 40-mde 1

sul 18

cxrilis gamoyenebiT unda aigos Sesabamisi wriuli diagrama. amisTvis moswav­
leebi gamoTvlian fardobiT sixSireebs da Sesabamisi seqtoris kuTxis gradu­
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sul zomas, Semdeg ki wres dayofen 4 araTanabar nawilad, monacemTa sixSiree­
bis proporciulad.

30 larze meti Tanxis sixSirea 1; fardobiTi sixSire _ 1
18

. Sesabamisi seqtoris 

kuTxis gradusuli zomaa 
0

0360 20
18

= . moswavleebi transportiris saSualebiT 

wres dayofen 18 tol nawilad da 1 nawils gaaferadeben, vTqvaT, iasamnisfrad. 
es nawili aRniSnavs swored maqsimaluri Tanxis sixSires.

Semdegi 3 nawili aRniSnavs 0-dan 10-mde laris Tanxis mqone moswavleTa A ra­
odenobas, sxva 10 nawili – 10-dan 20-mde laris Tanxis mqone, xolo darCenili 
4 nawili – 20-dan 30-mde laris Tanxis mqone moswavleebis raodenobas. Sede­
gad miiReben wriul diagramas: 

3. `saSualo xelfasi~

amocanaSi ganvixiloT sawarmoSi TanamSromlebsa da direqtors Soris xelfa­
sis momatebis Taobaze warmoqmnili winaaRmdegoba. 

sawarmos TanamSromelTa profkavSiruli organizaciis Tavmjdomare molapara­
kebas awarmoebda sawarmos direqtorTan TanamSromelTa xelfasebis Taobaze. 
misi azriT, cxovreba gaZvirda, fasebi gaizarda da TanamSromlebi met fuls 
saWiroeben sayofacxovrebo danaxarjebisTvis, gaerTianebis wevrebidan ki arc 
erTi ar iRebs weliwadSi 18 000 larze mets. direqtori daeTanxma mas imaSi, 
rom marTlac yvelaferi gaZvirda, maT Soris, nedli masalis fasic; Sesabami­
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sad, sawarmos mogeba Seumcirda. garda amisa, sawarmoSi saSualo xelfasi xom 
weliwadSi 22 000 lars aRemateba. amitom mas verc warmoudgenia aseT viTare­
baSi xelfasebis momateba.

im saRamosve Tavmjdomarem Caatara profkavSiruli organizaciis wevrTa kreba. 
gamyidvelma sityva iTxova: `Cven, gamyidvelebi, mxolod 10 000 lars viRebT 
weliwadSi, gaerTianebis wevrTa umravlesobis xelafasi ki 15 000 laria. Cven 
gvsurs, rom Cveni xelfasebi am donemde mainc gaizardos~. gaerTianebis Tavmj­
domarem gadawyvita, yuradRebiT Seeswavla sruli informacia sawarmos Ta­
namSromelTa xelfasebis Sesaxeb. saxelfaso ganyofilebaSi mas misces Semdegi 
cxrili:

samuSaos 
dasaxeleba

TanamSromelTa 
raodenoba

xelfasi larebSi
profkavSiris  

wevroba

direqtori 1 250 000 ara

moadgile 2 130 000 ara

inJineri 3 55 000 ara

ostati 12 18 000 diax

muSa 30 15 000 diax

buRalteri 3 13 500 diax

mdivani 6 12 000 diax

gamyidveli 10 10 000 diax

mcveli 5 8 000 diax

sul 72 1 593 500 _

yuradRebiT unda wavikiTxoT situaciuri amocanis teqsti da davexmaroT 
profkavSiruli organizaciis Tavmjdomares, gaerkves situaciaSi, sawarmos di­
reqtors warudginos angariSi da daexmaros sawarmos TanamSromlebs. SesaZle­
belia, moswavleebi davyoT jgufebad da maT gaiTamaSon amocanaSi miTiTebul 
TanamSromelTa rolebi da Camoayalibon sakuTari mosazrebebi. 

moswavle, romelic Tavmjdomaris rolSia, gamoTvlis sawarmos TanamSromel­
Ta saSualo xelfass, romelic daaxloebiT 22 131,94 laria. igi msjelobs: di­
reqtori marTalia, magram xelfasebis saSualo maRalia sawarmos xelmZRvanel­
Ta maRali xelfasebis gamo da xelfasebis saSualo ar iZleva swor warmodgenas 
TanamSromelTa tipuri xelfasis Sesaxeb. Semdeg naxavs, rom gamyidvelic mar­
Talia. ocdaaTi muSidan TiToeuls 15 000 lari aqvs _ esaa xelfasebis moda. 
miuxedavad amisa, profkavSiris danarCeni 36 wevridan 24 iRebs amaze naklebs, 
anu 15 000 larze naklebs. bolos Tavmjdomare sawarmos xelfasebs daalagebs 
zrdadobis mixedviT da ipovis, rom mediana 36-e da 37-e xelfasebs Sorisaa da 
raki orive es xelfasi 15 000 laria, amitom medianac 15 000 laria.

moswavleebma unda gaarkvion, rogor Seicvleba xelfasebis mediana, moda da sa­
Sualo, Tuki yvelaze mcirexelfasiani 24 TanamSromlis xelfasi 15 000 laram­
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de gaizrdeba. isini gamoTqvamen TavianT varauds xelfasebTan dakavSirebiT.

bolos, vTxovoT moswavleebs, gamoTvalon kalkulatoris an kompiuteris sa­
SualebiT centraluri tendenciis sazomebi gazrdili xelfasebis SemTxvevaSi 
da Seadaron sakuTari varaudi gamoTvlebis Sedegebs. moswavleebi imsjeleben, 
Tu centraluri tendenciis romeli sazomis ricxviTi mniSvneloba ar Secvli­
la, romeli sazomis ricxviTi mniSvneloba Seicvala, romeli Seicvleboda da 
romeli ar Seicvleboda erTi xelfasis Secvlis SemTxvevaSi.

roluri TamaSis SemTxvevaSi bolos SeiZleba gaimarTos diskusia da gairkves – 
vin romel maxasiaTebels aniWebs upiratesobas tipuri xelfasis warmosaCenad 
(savaraudod, mmarTvelebi upiratesobas mianiWebdnen saSualos, gaerTianebis 
Tavmjdomare _ medianas, xolo dabalxelfasiani TanamSromlebi – modas). 

cxadia, rom mocemuli amocana xels uwyobs ara marto specifikuri – statis­
tikuri _ codnis dauflebas da statistikuri alRos Camoyalibebas, aramed 
zogadi inteleqtualuri unarianobis ganviTarebasac – esaa problemaTa gada­
Wris unari, kritikuli azrovnebis unari, gadawyvetilebis miRebis unari, msje­
lobisa da dasabuTebis unari, saswavlo-kvleviTi unarebi. 
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davaleba damoukidebeli muSaobisTvis

1. gaarkvieT, Tvisebrivia Tu raodenobrivi Semdegi monacemebi: 

•	 avtosadgomze ganTavsebuli avtomobilebis ferebi;

•	 saklaso oTaxebSi merxebis ricxvi;

•	 samarSruto taqsebis nomrebi;

•	 saxelmZRvaneloTa fasebi;

•	 mtkvarSi daWerili Tevzebis wonebi;

•	 produqtebis damamzadebeli firmebis dasaxelebebi;

•	 moqalaqeTa dabadebis adgilebi;

•	 moswavleTa Tvalis feri;

•	 moswavleTa simaRle.

2.  garkvieT, monacemTa Segrovebis romel saSualebebs gamoiyenebT, Tu:

•	 iwerT yovelTviurad wakiTxuli wignebis raodenobas; 

•	 ecnobiT universitetSi Caricxul studentTa sias; 

•	 yoveldRiurad iwerT amosuli jejilis simaRles; 

•	 rekavT cnobaTa biuroSi kinoseansTa dawyebis drois Sesatyobad;

•	 avsebT anketas mezoblebis ojaxebSi wevrebis raodenobis Sesaxeb;

•	 arkvevT, ramden saaTs uyurebs televizors meeqvseklaseli;

•	 ikvlevT, ra gansxvavebaa wliur naleqianobaSi Tqvens qalaqsa da saqarT­
velos sxva qalaqebs Soris.

3. SearCieT monacemTa Segrovebis Sesaferisi saSualeba da CasviT winadadebeb­
Si gamotovebuli sityvebi:

•	 momavali sakalaTburTo matCis prognozisaTvis mniSvnelovania vicodeT 
monacemebi mowinaaRmdege gundebis moTamaSeTa tyorcnebis Sedegianobis 
Sesaxeb. amgvari monacemebis Sesagroveblad specialistebi sportsmenebze 
awarmoeben...

•	 ... saSualebiT  monacemebis Segrovebis magaliTia populaciebis Seswavla 
ekologebis mier. isini swavloben garemos dabinZurebis zegavlenas da 
amisTvis drois xangrZlivi minakveTis ganmavlobaSi aRricxaven populaci­
is ricxobriobis cvlilebebs.
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•	 axali turistuli sezonisaTvis turistuli biznesis warmomadgenlebs 
sWirdebaT monacemebi turistTa nakadis Sesaxeb ama Tu im regionSi wlis 
ama Tu im dros. amgvari monacemebis moZieba SesaZlebelia sastumroebSi... 

4. svetovan diagramaze mocemulia TbilisSi yovelTviuri atmosferuli nale­
qis done. 

a)  gamoTvaleT TbilisSi naleqebis saSualo wliuri done;

b)  gamoTvaleT, ramdenjeraa naklebi saSualo naleqianoba TbilisSi, vidre 
saqarTvelos yvelaze nestian adgilas _ mTa mtiralaze (aWaraSi), sadac 
naleqebis saSualo wliuri donea 3500 mm;

g) gamoTvaleT, ramdenjeraa meti saSualo naleqianoba TbilisSi, vidre 
msoflios yvelaze mSral adgilas _ daxlaSi (egvipte), sadac naleqebis 
saSualo wliuri donea mxolod 1 mm.

5. mocemulia XIX saukunis bolosaTvis saqarTveloSi mcxovrebi qarTveli mo­
saxleobis raodenoba da Semadgenloba. 
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piqtogramis mixedviT gaarkvieT: 

a) ramdeniT naklebi TuS-fSav-xevsur-moxev-mTiuli cxovrobda, vidre aWarle­
bi, mesxebi da klarjebi;

b) ramdenjer meti iyo imerel-raWvel-leCxumel-gurulebis raodenoba, vidre 
qarTlelebis, kaxelebisa da ingiloebis raodenoba.  

6. VII-klaselebma TviTmmarTvelobis arCevnebi Caatares. kandidatad wardgeni­
li iyo 6 meSvideklaseli. maTgan unda aerCiaT erTi. arCevnebSi sul 51 mos­
wavle aZlevda xmas. diagramaze unda gamovsaxoT am arCevnebis Sedegebi _ xme­
bis ganawileba. romeli diagramis agebaa mosaxerxebeli aRniSnuli monacemebis 
TvalsaCinod warmodgenisaTvis?

7. cxrilSi mocemulia foladis importis moculoba eqvsi Tvis ganmavlobaSi.

Tveebi moculoba (mln t)
ianvari 150

Tebervali 225
marti 200
aprili 175
maisi 150
ivnisi 150

cxrilis mixedviT aageT svetovani da wriuli diagramebi. 

8. cnobilia monacemebi:          

6, 3, 6, 7, 2, 8, 6, 3, 7, 1, 6, 1, 7, 6, 6

ipoveT moda, mediana, saSualo da gabnevis diapazoni.

9.  sadazRvevo kompaniis xelmZRvanelobas ainteresebs, gamoikvlios gasuli 
zafxulis 30 dRis ganmavlobaSi did qalaqSi moparul avtomanqanaTa ganawile­
ba. qvemoT mocemulia  dakvirvebuli nedli monacemebi:

52	 62	 51	 50	 69

58	 77	 66	 53	 57

75	 56	 55	 67	 73

79	 59	 68	 65	 72

57	 51	 63	 69	 75

65	 53	 78	 66	 75
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am monacemebisTvis aageT foTlebiani Reros msgavsi diagrama.

10. mocemulia wveulebaze mosul stumarTa asaki: 

19, 25, 88, 23, 24, 26, 20, 23, 22

saSualo asaki da mediana tolia:  

a) 27;  27     b) 26; 26      g) 60; 20      d) 30; 23

11. vTqvaT, meore amocanaSi  ufrosi stumari 45 wlisaa nacvlad 88-isa, 
yvelaze axalgazrda ki _ 13 wlis da ara 19-is. rogor imoqmedebs es saSua­
loze da medianaze?

	 a) Seicvleba; ar Seicvleba.       	 g) ar Seicvleba; ar Seicvleba.

		  b) Seicvleba; Seicvleba.			  d) ar Seicvleba; Seicvleba.

12. wriul diagramebze mocemulia romeliRac qalaqis erovnuli da asakobrivi 
Semadgenlobis procentuli ganawileba. 
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diagramebis mixedviT upasuxeT Semdeg SekiTxvebs am qalaqis Sesaxeb:

I. ramdenjer metni arian qarTvelebi, vidre somxebi? vidre azerbaijanlebi?

II. ramdenjer naklebni arian azerbaijanlebi, vidre somxebi? vidre rusebi?

III. Tu qalaqis mosaxleobis saerTo raodenobaa 1,2 mln, maSin ramdeni mosaxlea 
19 wlis an masze naklebi wlovanebis? 40 weliwadze meti wlovanebis?

IV. gaarkvieT, mxolod mocemuli wriuli diagramebidan romel informacias ver 
gamovitanT qalaqis mosaxleobis Sesaxeb:

a) ra nawili araa arc rusi da arc somexi;	

b) ra nawilia qarTveli an somexi;	

g) ra nawilia 41 wlamde asakisa;

d) qarTvelebis ra nawilia 20-40 wlisa.



Tavi 10
175

Semajamebeli testi

1. romeli svetovani diagrama Seesabameba am cxrilSi mocemul monacemebs?

manqanis modeli raodenoba

K 7
X 9
W 7
J 8

2. ricxviT monacemebSi yvela ricxvi 5-iT gazardes. romeli winadadebaa mcda­
ri?

a) saSualo 5-iT gaizrdeba.    	g) diapazoni ar Seicvleba.

b) mediana 5-iT gaizrdeba.      d) saSualosa da medianis jami 5-iT gaizrdeba.

3.  wriul diagramaze mocemulia, regionSi mama­
kacTa ramdeni procentia ganaTlebis gareSe da 
ramden procents aqvs dawyebiTi, arasruli sa­
Sualo, saSualo zogadi, saSualo profesiuli 
Tu umaRlesi ganaTleba. ris tolia am regionSi 
umaRlesi ganaTlebis mqone mamakacTa raodeno­
ba, Tu saSualo profesiuli ganaTlebis mqone 
mamakacTa raodenoba 130 aTasis tolia?
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4. ezoSi TamaSobs 4 bavSvi. maTi saSualo asakia 7,5 weli, medianuri asaki _ 8,5; 
moda udris 9 wels, diapazoni _ 5 wels. ra asakis bavSvebi TamaSoben ezoSi?

	 a) 5, 8, 9, 9;            b) 4, 5, 9, 9;         g) 5, 8, 9, 9;        d) 4, 8, 9, 9.

5. skolis 50 maswavleblidan 40 qalia, 10 _ mamakaci. qalebis saSualo asaki  
45 welia, mamakacebis _ 35 weli. risi tolia maswavleblebis saSualo asaki?

	 a) 40;      b) 43;      g) 45;      d) 47.

6. erT-erT ojaxSi eleqtroenergiis gadasaxadi Tveebis mixedviT mocemulia 
cxriliT:

Tve I II III IV V VI VII VIII IX X XI XII
lari 78 72 63 47 45 30 36 30 49 46 51 64

monacemebis moda da medianaa:

a) 30; 48      b) 72; 46      g) 49; 47      d) moda ar aqvs; 48

7. svetovan diagramaze mocemulia, ramdeni milioni tona tvirTi iqna gadazi­
duli erT-erT qveyanaSi 2002-2003 wlebSi rkinigziT da avtotransportiT da 
ra saxis iyo es tvirTi (sakvebi produqtebi, samrewvelo saqoneli Tu sxva). 
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diagramis mixedviT upasuxeT or kiTxvas: ramdeni milioni toniT naklebi sakve­
bi produqtebi gadauzidavT rkinigziT 2003 wels 2002 welTan SedarebiT? ram­
denjer aRemateboda 2003 wels rkinigziT gadaziduli tvirTis saerTo wona 
imave wels avtotransportiT gadazidul tvirTis saerTo wonas?

	 (a) 2; 1,5-jer	 	 (b) 3; 2,5-jer	 (g) 4; 2-jer	  	 (d) 5; 3-jer
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Tavi 1. simravle

damoukidebeli samuSao

1. 10-ze naklebi yvela martivi ricxvi;   

2.	 a). {lali, zura,}, 

	 b). {lali, geno, gia, paata, zura, ianina, lela,  nazi, nana, Tamari}. 

	 g). { geno, gia, paata,  ianina, lela,  nazi, nana, Tamari}. 

3. A={2, 3, 5, 7, 11, 13}   B{1,3, 5,7,9}; 

4. a) 2; b) 15.  

5.  roca simravleebi TanaukveTia _ 0, xolo maqsimum 6, roca erTi meoris qvesimrav­

lea. 

6.  roca erTi meoris qvesimravlea _ 18, xolo maqsimum 26, roca simravleebi Tanaukve­

Tia.  

7. TanakveTa MTC∆ , gaerTianeba ABMNKTDE rvakuTxedi. 

8. b) da d); radgan a)-Si TanakveTaa r,  g)-Si ki marTkuTxa paralelepipedTa simravle; 

9.  5. 

10. 9 da 11.  

11. 1. 

12. b) 0- 1/
5. 

13. a) 
1 1;
5 4

. 

Semajamebeli testi

1. a;  2. g;   3. g;  4. d;   5. b;    6. d;     7. a.

pasuxebi
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Tavi 2. ricxvebi

damoukidebeli samuSao

1. a) 255,  b)1600,  g) 450. 

2. a) MLXXXXVIII, b) MCXXI, g) MCLXVI. 

3. sami. 

4. 161.

5. 120040079; 1200400; 120040. 

6. 120080073, aseulmilioni; aTeulaTaseuli;.

7. 1) a. gaizrdeba 100-jer; b. gaizrdeba 1000000-jer. 2) ar Seicvleba.     

8. IV.

9. I) 817 504 380 = 8·108+107+7·106+5·105+4·103+3·102+8·10

   II) 18 120 215 062 = 1010+8·109+108+2·107+2·105+104+5·103+6·10+2.  

10. 49 043012 (erT-erTi pasuxia).

11. ricxvis sami ZiriTadi gamoyeneba raodenoba _ ramdenia sagani. rigiToba _ 

meramdenea sagani. nomeri _ ra nomriTaa moniSnuli sagani. 

12. g. 

13. g.

Semajamebeli testi

1. d;   2. a;   3. a;  4. g; 5. d; 6. 2797; 7. b; 8. d.
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Tavi 3. moqmedebebi ricxvebze

damoukidebeli samuSao

1. 51509, 61509, 67509, 69509.

2. I) 6·6+4+16=56;

  II) 7·9+7·8=119;

  III) 4·11+12·5+25+15+8=152. 

3. 1, 3, 5.

4. 189.

5. a) 200, b) 20000.

6. d) radgan naSTi arasworadaa naangariSevi.

7. b) radgan naSTi metia gamyofze.

8. 1km>900m, 2sT>70wT, 1kg>200g, 27sT<2dRe-Rame=48sT, 70 dm 30mm>530sm, 
1Tve<39 dRe-Rame, 5 sT. 25wT. < 375wT, 45c. 670g>3580g.

9. 26 yuTi.

10. 240wm=4wT, 7200wm=2sT, 80c160kg=8160kg, 374dm=37400mm.

11. 45.

12. d) 31.

13. 6.

14. 106.

15. 3.

Semajamebeli testi

1. d;  2. d;  3. g; 4. g;  5. g;  6. g;  7. b);  8. a);  9. d);  10. a).
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Tavi 4. Sefardeba

damoukidebeli samuSao

1.saukeTeso gzaa mTelis gamoyofa da wiladi nawilebis Sedareba
1 11 1
11 12

> .

2. ezoSi sul 15 qaTamia. moswavleebs erTmaneTSi aeriaT nawilebi da qaTmebi, maT mam­

lebis raodenoba da dedlebis Sesabamisi nawili Sekribes.

3. 361534,7.

4. A wertilis koordinatia 
3127

10
, anu127,3;  B wertilis koordinatia 

3128
4

, anu128,75.

5. g) 2/3.

6. 142,5.  

7. 108 km. 

8. 	 237,06 = 2 · 100 + 3 · 10 + 7 · 1 + 0  0,1 + 6 · 0,01.

    	 9150,508 = 9 · 1000 + 1 · 100 + 5 · 10 + 0 · 1 + 5 · 0,1 + 0 · 0,01 + 8 · 0,001.

	 4010,0104 = 4 · 1000 + 0 · 100 + 1 · 10 + 0 · 1 + 0 · 0,1+1 · 0,01 + 0 · 0,001 + 4 · 0,0001.

9. 22/81; 10. d) 1/6; 11. (b) 2.

Semajamebeli testi

1. g;   2. b;  3. d; 4. meeqvsedi; 5. 30; 6. (b) 1,5; 7. (g) 91 kg.
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Tavi 5. proporcia da procenti

damoukidebeli samuSao

1. 31500kg.

2. 24,75 km.  

3. 100%.

4. amoiRes 25 wiTeli burTula.

5. Senadnobi Seicavs 80% sufTa oqros.

6. 108.

7. 33,3%≈ .

8. d) 49 lari.

9. 90 km/sT.

10. ar SeiZleba moxdes IV.

11. meore maRaziaSi 7 lariT.

12. 30 kg.

13. 750 grami.

Semajamebeli testi

1. b.

2. g. 

3. d.  

4. 12 % .

5. 5kg.

6. 24 wT.

7. 3 kg 120 g.
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Tavi 6. algebruli gamosaxulebebi.

damoukidebeli samuSao

1. 10·100_12·55

2. 

                            

3. x+5x+2x=240. 

4. I. 2a+15;  II. b-(7+5)=b-12.

5. 32∙30+7∙30=30∙(32+7)=1170.

6. 8 kaci.

7. 5.

8. (g) 6.

9. 64.

10. 14. 

11. amoiRes 25 wiTeli burTula. 

12. 15 sT 15 wT.

13. 240 mln. km2. 

Semajamebeli testi

1. 5.

2. (g). 

3. (g).

4. daeweva; 13 sT 30 wT.

5. (a).

6. 6 lari.

7. 35 avtokalami.
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Tavi 7. topologia

damoukidebeli samuSao

1. monakveTebi: 2,10;  texilebi: 4,6,7,8,11;  mrudebi: 1,3,5,9.  

2.  I. ekuTvnis Siga are 1,3,6,9,11; II. ar ekuTvnis Siga are 2,4,5,7,8,10.

3. I) 11,13; II) 7;  III) 1,2,3,5,8;  IV) 6,12,15,16,18,20; V) 4,9,10,14,17,19. 

4. I) 3; II) 4.

5. ekvivalenturia yvela nakvTi garda me-10.

6. magaliTad, wre.

7. a) diax, b) diax.

8. (a) 5.

Semajamebeli testi

1. g. 

2. a. 

3. d.  

4. g. 

5. d. 

6. b. 

7. d.
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Tavi 8. geometria sibrtyeze 

damoukidebeli samuSao

1. g.

2. d. 

3. g.  

4. d.  

5. b.  

6. a. 

7. a. 

8. 12.  

9. 32.  

10. 3:5.

11. 3:5.  

12. 192. 

13. miaxloebiT 20m2. 

Semajamebeli testi

1. (d). 

2. (d). 

3. (g).

4. 
1
8
.

5. (a). 

6. (d). 

7. (b).
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Tavi 9.  geometria sivrceSi

damoukidebeli samuSao

1. 7 sm unda Seicvalos 5sm-iT an piriqiT. 

2. 64 m3.

3. 19 litri.

4. 96 kg.

5. 10.

6. 162. 

7. gadiddeba 12 m3-iT.

8. I) 8; II) 16. 

9. 15sm. 

10. 7 reisi; 

11. (g)

Semajamebeli testi

1. b.

2. d.  

3. g.  

4. d.  

5. d. 

6. b.

7. d.
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pasuxebi: Tavi 10.  statistika

damoukidebeli samuSao. 

1. Tvisebrivi; raodenobrivi; Tvisebrivi; raodenobrivi; raodenobrivi; 
Tvisebrivi; Tvisebrivi; Tvisebrivi; raodenobrivi.

2. dakvirveba; dakvirveba; gazomva da dakvirveba; gamokiTxva; gamokiTxva; 
gamokiTxva; gazomva. 

3. dakvirveba; dakvirveba; gamokiTxva. 

4. a) 38,3;  b) 91,4;  g) 38,3.    

5. a) 120000; b) 1,25. 

6. svetovani. 

7. 
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8. saSualo 5; moda 6; mediana 6; gabnevis diapazoni 7.

 
9. 

10. d;  

11. a;

12.  I. 2-jer; 5-jer. 			   II. 2,5-jer; 1,5-jer.

    III. 204 aTasi; 600 aTasi. 		  IV. d)

Semajamebeli testi

1. d;     2. d;   3. 195 aTasi; 4. d;  5.b;  6.a; 7. g
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