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  Zvirfaso maswavleblebo, SemogTavazebT zogierTi 

amocanebisa da savarjiSoebis ganxilvas, romelic efuZneba 

sabazo da saSualo safexuris maswavleblis profesiul 

standarts maTematikaSi. 

 

amJamad SemogTavazebT planimetriis amocanebis amoxsnebs. 

 

Aamocana 1.   vaCvenoT, rom nebismier samkuTxedSi, romlis  

gverdebia   𝑎, 𝑏, 𝑐,  xolo  𝑚𝑐 aris  𝑐 gverdisadmi gavlebuli mediana, 

samarTliania Semdegi ormagi utoloba       
𝑎+𝑏−𝑐

2
< 𝑚𝑐 <

𝑎+𝑏

2
   

Aamoxsna:  

vTqvaT, 𝐷 aris 𝐴𝐵 gverdis Suawertili, maSin 𝐶𝐷 +

𝐴𝐷 > 𝐶𝐴, 𝐵𝐷 + 𝐶𝐷 > 𝐵𝐶, amitom 2𝐶𝐷 + 𝐵𝐴 > 𝐶𝐴 + 𝐵𝐶, 

rac imas niSnavs, rom  
𝑎+𝑏−𝑐

2
< 𝑚𝑐 

                         axla vaCvenoT  𝑚𝑐 <
𝑎+𝑏

2
 utolobis 

samarTlianoba.  

vTqvaT, 𝐸 wertili 𝐶 wertilis simetriuli 

wertilia 𝐷 wertilis mimarT, maSin 𝐶𝐷 = 𝐷𝐸 da 

𝐵𝐸 = 𝐶𝐴,  2𝑚𝑐 = 𝐶𝐸 < 𝐶𝐵 + 𝐵𝐷 = 𝐶𝐵 + 𝐶𝐴, rac imas 

niSnavs, rom   𝑚𝑐 <
𝑎+𝑏

2
.     

 

Aamocana 2.   vaCvenoT, rom nebismier samkuTxedSi 

medianebis jami metia perimetris  
3

4
-ze da naklebia 

perimetrze. 

3

4
𝑃 < 𝑚𝑎 + 𝑚𝑏 + 𝑚𝑐 < 𝑃 
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amoxsna:  zemoT damtkicebuli amocanidan  viciT,rom 

𝑚𝑐 <
𝑎+𝑏

2
,  𝑚𝑎 <

𝑐+𝑏

2
,  𝑚𝑏 <

𝑎+𝑐

2
.  

 

 Tu SevkrebT am utolobaTa marcxena da marjvena mxareebs, miviRebT  

𝑚𝑎 + 𝑚𝑏 + 𝑚𝑐 < 𝑃. 

Aaxla vaCvenoT    𝑚𝑎 + 𝑚𝑏 + 𝑚𝑐 >
3

4
𝑃 utoloba. 

vTqvaT,  𝑂 wertili aris medianebis gadakveTis wertili, maSin 𝐵𝑂 + 𝑂𝐴 >

𝐵𝐴,   𝐶𝑂 + 𝐵𝑂 > 𝐵𝐶, 𝐴𝑂 + 𝑂𝐶 > 𝐵𝐴. SevkriboT es utolobebi: 

2𝐵𝑂 + 2𝑂𝐴 + 2𝑂𝐶 > 𝐴𝐵 + 𝐵𝐶 + 𝐴𝐶. 

Tu gaviTvaliswinebT, rom 𝐵𝑂 =
2

3
𝑚𝑏 ,    𝐴𝑂 =

2

3
𝑚𝑎, 𝐶𝑂 =

2

3
𝑚𝑐 miviRebT 

 
4

3
𝑚𝑎 +

4

3
𝑚𝑏 +

4

3
𝑚𝑐 > 𝑃 ⟹ 𝑚𝑎 + 𝑚𝑏 + 𝑚𝑐 >

3

4
𝑃 

 

Aamocana 3.    vTqvaT, mocemulia erTeulovani wrewiri da sibrtyis 

nebismieri 𝑛 wertili:  𝐴1, 𝐴2, … , 𝐴𝑛. vaCvenoT, rom wrewirze moiZebneba 

iseTi 𝑀 wertili, rom    𝑀𝐴1+ 𝑀𝐴2 + ⋯ + 𝑀𝐴𝑛 ≥ 𝑛. 

 

 

  amoxsna:  vTqvaT, B𝐵 da 𝐶 wrewiris  diametralurad   mopirdapire 

wertilebia, maSin     𝐵𝐴𝑘+ 𝐶𝐴𝑘 ≥ 𝐵𝐶 = 2. 

davweroT es utoloba nebismieri 𝑘 = 1,2, … 𝑛 ricxvisaTvis, miviRebT: 

(   𝐵𝐴1+ 𝐵𝐴2 + ⋯ + 𝐵𝐴𝑛) + (   𝐶𝐴1+ 𝐶𝐴2 + ⋯ + 𝐶𝐴𝑛) ≥ 2𝑛, amitom am ori jamidan 

erT-erTi iqneba n-ze meti. Tu (   𝐵𝐴1+ 𝐵𝐴2 + ⋯ + 𝐵𝐴𝑛) ≥ 𝑛, maSin saZiebeli m 

wertili iqneba b, xolo Tu  (   𝐶𝐴1+ 𝐶𝐴2 + ⋯ + 𝐶𝐴𝑛) ≥ 𝑛, maSin saZiebeli m 

wertili iqneba c. 
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Aamocana 4.  vTqvaT, amozneqili mravalkuTxedis SigniT mdebareobs 

meore mravalkuTxedi. vaCvenoT, rom gare mravalkuTxedis perimetri 

metia SigniT mdebare mravalkuTxedis perimetrze. 

 

amoxsna: aRvniSnoT 𝑃1-iT gare mravalkuTxedis perimetri, xolo 𝑃2-iT 

Siga mravalkuTxedis perimetri. SigniT mdebare mravalkuTxedis 

gverdebze avagoT naxevarzolebi ise, rom maTi paraleluri 

naxevarwrfeebi marTobuli iyos am mravalkuTxedis gverdebis. 

𝑃-iT aRvniSnoT gare mravalkuTxedis perimetris is nawili, romelic 

moTavsebulia am naxevarzolebSi. maSin Siga mravalkuTxedis 𝑃2 perimetri 

ar aRemateba 𝑃-s anu    𝑃2 ≤ 𝑃, amave dros  𝑃 < 𝑃1 ⇒ 𝑃2 < 𝑃1 

 

amocana 5. A𝐴𝐵𝐶 samkuTxedis SigniT aRebulia 𝑂 wertili. vaCvenoT, 

rom    
𝑝 

2
< 𝐴𝑂 + 𝐵𝑂 + 𝐶𝑂 < 𝑃,sadac 𝑃   ∆𝐴𝐵𝐶-s perimetria. 

 

amoxsna: radgan  𝐴𝑂 + 𝑂𝐵 > 𝐴𝐵, 𝐵𝑂 + 𝑂𝐶 > 𝐵𝐶 da 𝐶𝑂 + 𝑂𝐴 > 𝐴𝐶, amitom 𝐴𝑂 +

𝐵𝑂 + 𝐶𝑂 > 
𝐴𝐵+𝐵𝐶+𝐶𝐴

2
. ∆𝐴𝐵𝐶 samkuTxedi mTlianad Seicavs ∆𝐴𝐵𝑂-s,maSin 𝐴𝐵 +

𝐵𝑂 + 𝑂𝐴 < 𝐴𝐵 + 𝐵𝐶 + 𝐶𝐴 (ixile me-4 amocana). Ee.i. 𝐵𝑂 + 𝑂𝐴 < 𝐵𝐶 + 𝐶𝐴. 

analogiurad 𝐴𝐵𝐶 moicavs ∆𝐵𝑂𝐶 da  ∆𝐴𝑂𝐶 −sac, amitom   𝐴𝑂 + 𝑂𝐶 < 𝐴𝐵 + 𝐵𝐶 

da 𝐶𝑂 + 𝑂𝐵 < 𝐶𝐴 + 𝐴𝐵. SevkriboT es utolobebi da miviღebT 𝐴𝑂 + 𝐵𝑂 + 𝐶𝑂 <

𝐴𝐵 + 𝐵𝐶 + 𝐶𝐴. 
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amocana 6. vTqvaT, 𝐴𝐵𝐶𝐷 trapeciis 𝐴𝐷 fuZeze moiZebneba iseTi 𝐸 

wertili, rom 𝐴𝐵𝐸, 𝐵𝐶𝐸 da 𝐶𝐷𝐸 samkuTxedebis perimetrebi tolia. 

vaCvenoT, rom am SemTxvevaSi 𝐵𝐶 =
𝐴𝐷

2
. 

 

amoxsna: damtkicebisTvis sakmarisia, rom vaCvenoT 𝐴𝐵𝐶𝐸 da 𝐵𝐶𝐷𝐸 

paralelogramebia. ∆𝐴𝐵𝐶 SevavsoT 𝐴𝐵𝐸𝐹 paralelogramamde. maSin 

𝑃𝐵𝐹𝐸=𝑃𝐴𝐵𝐸, amitom 𝑃𝐵𝐹𝐸 = 𝑃𝐵𝐶𝐸    ⇒  𝐹 = 𝐶. sxva SemTxvevaSi erT-erTi 𝐵𝐶𝐸 da 

𝐵𝐹𝐸 samkuTxedebidan aRmoCndeboda meore maTganis SigniT da maTi 

perimetrebi toli ar iqneboda. amiT vaCveneT, rom 𝐴𝐵𝐶𝐸 paralelogramia. 

analogiurad SeiZleba vaCvenoT, rom 𝐵𝐶𝐷𝐸 paralelogramia, amitom 𝐴𝐷 =

2𝐵𝐶. 

 

amocana 7. vaCvenoT, rom 𝑎, 𝑏 da 𝑐 ricxvebi arian romeliRac samkuTxedis 

gverdebi, mxolod maSin, roca 𝑎 = 𝑦 + 𝑧, 𝑏 = 𝑥 + 𝑧, 𝑐 = 𝑥 + 𝑦 sadac 𝑥, 𝑦, 𝑧 

dadebiTi ricxvebia. 

amoxsna: Tu amovxsniT 𝑥 + 𝑦 = 𝑐, 𝑥 + 𝑧 = 𝑏 da 𝑦 + 𝑧 = 𝑎 gantolebebiT 

Sedgenil sistemebs, miviRebT  𝑥 = 
𝑏+𝑐−𝑎

2
, 𝑦 = 

𝑎+𝑐−𝑏

2
, 𝑧 = 

𝑎+𝑏−𝑐

2
 𝑎, 𝑏  da 𝑐 

gverdebisTvis samkuTxedis utolobebs:      axla Tu gavixsenebT, rom 𝑥 > 0,

𝑦 > 0,  da 𝑧 > 0, miviRebT   𝑎, 𝑏  da 𝑐 gverdebisTvis samkuTxedis utolobebs:  

𝑏 + 𝑐 − 𝑎 > 0 ⇒ 𝑏 + 𝑐 > 𝑎, 𝑎 + 𝑐 − 𝑏 > 0 ⇒ 𝑎 + 𝑐 > 𝑏 da 𝑎 + 𝑏 − 𝑐 > 0 ⇒ 𝑎 + 𝑏 > 𝑐. 

amocana 8. vTqvaT 𝑎, 𝑏 da 𝑐 nebismieri samkuTxedis gverdebia. 

davamtkicoT, rom 𝑎2 +  𝑏2 + 𝑐2 >  2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎).  

amoxsna: samkuTxedis utolobis Tanaxmad 

 𝑎2 > (𝑏 − 𝑐)2 =  𝑏2 − 2𝑏𝑐 + 𝑐2, 𝑏2 > 𝑎2 − 2𝑎𝑐 + 𝑐2 da 𝑐2 > 𝑎2 − 2𝑎𝑏 + 𝑏2. am 

utolobis SekrebiT miviRebT 

 𝑎2 + 𝑏2 + 𝑐2 < 2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎). 
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amocana 9. vTqvaT, 𝐴𝐵𝐶𝐷 − amozneqili oTxkuTxedia. vaCvenoT, rom 𝐴𝐵 +

𝐶𝐷 < 𝐴𝐶 + 𝐵𝐷. 

 

amoxsna: vTqvaT, 𝑂 wertili 𝐴𝐵𝐶𝐷 oTxkuTxedis diagonalebis gadakveTis 

wertilia, maSin 𝐴𝐶 + 𝐵𝐷 = (𝐴𝑂 + 𝑂𝐶) + (𝐵𝑂 + 𝑂𝐷) = (𝐴𝑂 + 𝑂𝐵) + (𝐶𝑂 + 𝑂𝐷) >

𝐴𝐵 + 𝐶𝐷. 

 

Amocana 10. amozneqili oTxkuTxedi mdebareobs meore amozneqili 

oTxkuTxedis SigniT. SeiZleba Tu ara gare oTxkuTxedis diagonalebis 

sigrZeebis jami 2-jer naklebi iyos Siga oTxkuTxedis diagonalebis 

jamze? 1.99-jer naklebi? 

amoxsna: Tavdapirvelad vaCvenoT, rom Tu 𝐴𝐵𝐶𝐷 amozneqili oTxkuTxedis 

perimetri aris 𝑃, xolo diagonalebis sigrZeebi 𝑑1 da 𝑑2, maSin                    
𝑃

2
< 𝑑1 + 𝑑2 < 𝑃. 

 

cxadia, rom 𝐴𝐶 < 𝐴𝐵 + 𝐵𝐶 da 𝐴𝐶 < 𝐴𝐷 + 𝐶𝐷, amitom 2𝐴𝐶 < 𝐴𝐵 + 𝐵𝐶 + 𝐴𝐷 + 𝐶𝐷 

aqedan ki 𝐴𝐶 < 
𝑃

2
. analogiurad, 𝐵𝐷 < 𝑃/2. bolo ori utolobis SekrebiT 

miviRebT 𝐴𝐶 + 𝐵𝐷 < 𝑃, meores mxriv, 𝐴𝐵 + 𝐶𝐷 < 𝐴𝐶 + 𝐵𝐷 da 𝐵𝐶 + 𝐴𝐷 < 𝐴𝐶 +

𝐵𝐷 (ixile amocana 9). utolobebidan gamomdinareobs 𝑃 < 2(𝐴𝐶 + 𝐵𝐷) anu 

damtkicda, rom  
𝑃

2
< 𝑑1 + 𝑑2 < 𝑃. 

axla vTqvaT, 𝑃 gare oTxkuTxedis perimetria, 𝑃′-Siga oTxkuTxedis, 𝑑- 

gare oTxkuTxedis diagonalebis jami, xolo 𝑑′- Siga oTxkuTxedis. zemoT 



6 
 

damtkicebulis Tanaxmad  𝑑 >
𝑃

2
, magram radgan 𝑃′ < 𝑃 (ixile amocana 4), 

amitom 𝑑′ < 𝑃′ < 𝑃 < 2𝑑, aqedan 𝑑′ < 2𝑑. 

Cven vaCveneT, rom gare oTxkuTxedis diagonalebis jami ar SeiZleba iyos 

Siga oTxkuTxedis diagonalebis jamze orjer naklebi (𝑑 ≠ 
𝑑′

2
), magram 

1,99 –jer naklebi Turme SeiZleba. 

avagoT aseTi oTxkuTxedebi. aviRoT monakveTebi, romlis sigrZe 1 

erTeulia. am monakveTis erT boloSi movaTavsoT erT-erTi wvero, xolo 

danarCeni sami meore bolos, rac SeiZleba axlos. aseTi oTxkuTxedis 

daigonalebis sigrZeTa jami uaxlovdeba 1-s. 

 

miRebuli oTxkuTxedis SigniT CavsvaT oTxkuTxedi, romlis ori wvero 

monakveTis erT bolosTanaa, xolo danarCeni ori – meore bolosTan. 

aseTi oTxkuTxedis diagonalebis jami uaxlovdeba 2-s. 

 

 

 

                                          maia TevdoraSvili 

akademikos ilia vekuas saxelobis fizika-maTematikuri  

№ 42 sajaro skolis maTematikis maswavlebeli 

 

 

 

 




