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რეზიუმე 
 

naSromi Sedgeba sami nawilisagan. pirvel nawilSi 
mocemulia Cvens mier damuSavebuli da praqtikaSi aprobirebuli 
propedevtikuli kursis _ `sainJinro geometriis safuZvlebis~  
programa da ganxilulia am programiT gaTvaliswinebuli 
Temebis swavlebis meTodika. 

saqarTvelos teqnikur universitetSi saqarTvelos kanonis_ 
`umaRlesi skolis Sesaxeb” Sesabamisad, moqmedebs calkeuli 
disciplinebis swavlebis meTodikis srulyofis farTo 
programebi. maT Sorisaa grafikuli disciplinebis swavlebis 
problemebi arqiteqturis specialobebze. dasabamidan, am dargSi 
specialistebis momzadebaSi gansakuTrebuli roli akisria 
grafikuli meTodebis, saxeldobr _ mxazvelobiTi geometriisa 
da gamoyenebiTi perspeqtivis swavlebis saqmes. miuxedavad imisa, 
rom geometriisa da xazvis saswavlo kursebi iZlevian rogorc 
mxazvelobiTi geometriis, ise misi ganStoebis _ gamoyenebiTi 
perspeqtivis Seswavlis safuZvels, praqtikam gviCvena, rom es 
sakmarisi ar aris da skolaSi SeZenili codna yovelTvis iTxovs 
garkveul Sevsebas sxva winaswar moZiebuli TemebiT, romelTa 
Seswavlis Sedegad sagrZnoblad icvleba studentis samuSao 
mdgomareoba da mkveTrad umjobesdeba swavlebis xarisxic. 
swored aseTi Temebis moZiebam migviyvana im propedevtikuli 
kursis Seqmnis aucileblobamde, romelsac Semdgom `sainJinro 
geometriis safuZvlebi~  vuwodeT. 

naSromi iwyeba konstruqciuli geometriis ZiriTadi 
cnebebis ganxilviT. naTqvamia, rom geometriis is ganStoeba, 
romliTac Seiswavleba geometriuli agebani, konstruqciuli 
geometriis saxeliT aris cnobili. konstruqciuli geometriis 
ZiriTadi cnebaa avagoT geometriuli figura. es cneba miRebulia 
gansazRvris gareSe da misi konkretuli azri praqtikidan aris 
cnobili, magaliTad: “davxazoT” (wiri), “gavavloT” (wrfe), 
“aRvniSnoT” (wertili) da a.S. moyvanilia konstruqciuli 
geometriis ZiriTadi postulatebi, aqsiomebi da maTi Sedegebi. 

 Semdeg mocemulia agebis elementaruli amocanebi da maTi 
gadawyvetis meTodika. ganmartebulia, rom agebis amocanis 
amoxsna niSnavs konstruqciuli geometriis aqsiomebze 
dafuZnebuli, sasruli raodenobis moqmedebaTa CamonaTvalis 
Sedgenas, romelTa Tanmimdevruli SesrulebiT miviRebT saZiebel 
figuras da rom amocanis amoxsnisaTvis saWiro moqmedebebis 
CamonaTvali damokidebulia im xelsawyoebze, romelTa 
gamoyenebiTac vapirebT amocanis amoxsnas. dasaxulia agebis 
amocanebis gadawyvetis saorientacio sqema da ganxilulia 
ramodenime magaliTi. miniSnebulia, rom saswavlo miznebidan 
gamomdinare, rekomendebulia agebis amocanebis amoxsna 
warimarTos praqtikaSi gavrcelebuli etapebiT: 1) analizi; 
2)ageba; 3) damtkiceba; 4)gamokvleva. aqve aRniSnulia, rom 
yovelTvis da yvela amocanisaTvis ar aris da arc SeiZleba iyos 
aucilebeli am etapebis erTmaneTisagan gamijvna. 
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aq Cven SevecadeT ramdenadme axali interpretaciiT 
warmogveCina wertilTa geometriuli adgilis arsi da 
gveCvenebina misi, rogorc meTodis gamoyenebis magaliTebi agebis 
amocanebSi. moyvanilia mcire eqskursi geometriis sawyisebSi. 
saubaria imaze rom, aristoteles azriT, Tu diskretuli sidide 
ganixileba, rogorc wertilTa simravle, maSin SeuZlebelia 
uwyveti sidide ganxilul iqnas, rogorc ganuyofeli elementebis 
simravle.  ganxilulia agebis ramdenime amocana, romlebSic 
daculia agebis amocanis amoxsnis oTxi etapisagan Semdgari 
sqema (analizi, ageba, damtkiceba, gamokvleva). 

 mocemulia skolis kursSi gamoyenebuli geometriis 
ganmarteba: geometria es aris mecniereba geometriuli figurebis 
TvisebaTa Sesaxeb. Semdgom  xdeba imis dazusteba Tu figuraTa 
romel Tvisebebzea saubari da ras SeiZleba ewodos figuris 
geometriuli Tviseba. 

garkveuli msjelobidan gamomdinare, pasuxi kiTxvaze, Tu 
ra aris geometria,  Camoyalibebulia amgvari redaqciiT: 
geometria es aris mecniereba, romelic Seiswavlis geometriuli 
figurebis im Tvisebebs, romlebic ucvlelad rCebian figuris 
moZraobis dros (pirveli gansazRvreba). 

 magram SemdgomSi msjelobam aCvena: _ geometriul 
TeoremebSi wertilebs Soris manZili saerTod ar figurirebs, 
ris gamoc geometriisaTvis amgvari gansazRvreba Camoyalibda: 
geometria es aris mecniereba, romelic Seiswavlis geometriuli 
figurebis im Tvisebebs, romlebic ar icvlebian msgavsebis 
gardaqmnaSi (meore gansazRvreba). 

 moyvanilia moTxovnebi, romlebsac unda akmayofilebdes 
gardaqmnaTa erToblioba imisaTvis, rom igi miCneul iqnas axali 
geometriis safuZvlad da maT safuZvelze Camoyalibebulia 
geometriis, rogorc mecnierebis gansazRvrebis ganzogadebuli 
varianti _ geometria aris geometriul figuraTa im Tvisebebis 
Semswavleli mecniereba, romlebic ar icvlebian raime 
gardaqmnebis jgufis gardaqmnebSi (mesame gansazRvreba). 
ganxilulia geometriis, rogorc mecnierebis sami ganStoeba da 
Camoyalibebulia gardaqmnaTa erToblioba. 

Semdeg ganxilulia geometriuli asaxvebi, evklides 
sivrcis Sevseba arasakuTrivi elementebiT, dezargis Teorema da 
misi Sedegebi, perspeqtiul-afinuri Sesabamisoba da misi 
Tvisebebi, zogadi afinuri Sesabamisoba, elifsi rogorc 
wrewiris afinurad Sesabamisi mrudi, afinurad Sesabamisi 
velebis mTavari mimarTulebebi, polke-Svarcis Teorema. 

meore nawili daTmobili aqvs arqiteqturul naxazebSi 
perspeqtivisa da Crdilebis agebis meTodebsa da xerxebs, 
romelnic pirvel nawilSi ganxilul Teoriul bazaze arian 
dafuZnebulni. 

geometriisa da kerZod perspeqtivis mniSvneloba 
arqiteqturisa da xelovnebis ganviTarebis yvela etapze kargad 
iyo cnobili. rogorc gaspar monJi aRniSnavda, mxazvelobiTi 
geometria iZleva cnobili elementebidan sivrcis ucnobi 
movlenebis dadgenis saSualebas. arqiteqturul SemoqmedebaSiac 
centraluri dagegmileba warmoadgens im saSualebas, romliTac 
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orTogonaluri gegmilebis, anu proeqtis mixedviT gamovsaxavT 
sinamdvileSi jer kidev ganuxorcielebeli Senobis perspeqtiul 
gamosaxulebas, e.i. iseT sivrcobriv suraTs, rogorsac adamiani 
dainaxavs mxolod maSin, roca nageboba aigeba. 

samSeneblo da arqiteqturuli formebis orTogonalur da  
aqsonometriul  gegmilebze datanili Crdilebi, saSualebas 
gvaZleven, ufro zustad vimsjeloT maT urTierTganlagebasa da 
calkeuli fragmentebis formaze. ganxilulia  arqiteqturuli 
naxazebis agebis amocanebi. yuradReba daTmobili aqvs Crdilebis 
agebis meTodologias monJis epiurze da aqsonometriaSi..  

mesame nawilSi ganxilulia sainJinro geometriis  
grafikuli amocanebi da maTi gadawyveta kompiuteris meSveobiT. 
gamoyenebulia sainJinro geometriis iseTi cnobili amocanebi 
rogoricaa afinurad Sesabamisi velebis mTavari mimarTulebani 
da misi gamoyeneba amocanebSi: 

 1. mocemulia wrewiri, Sesabamisobis RerZi da Sesabamisi 
wertilTa wyvili. avagoT mocemuli wrewiris afinurad 
Sesabamisi figura _ elifsi;  

2. mocemulia elifsi da wrfe. avagoT am elifsisa da 
wrfis TanakveTis wertilebi elifsis augeblad. 

  ganxilulia zogadad Crdilebis agebis geometriuli arsi 
da naCvenebia ori amocana:  

1. mravalwaxnagas sakuTari da dacemuli Crdilebis ageba  
2. wriuli niSis Crdilis ageba (monJis epiuri da 

aqsonometria). 
mocemulia am amocanaTa gadawyveta kompiuteris meSveobiT. 

Sesrulebuli naxazebisaTvis Sedgenilia, rogorc simboluri, 
aseve manqanuri algoriTmi. yoveli moqmedebis simbolur Canawers 
misadagebuli aqvs `Auto CAD~-is Sesabamisi brZaneba. 

agebis amocanebSi kompiuteruli teqnikis gamoyenebis 
Cveneuli versiebi SesaZloa gavrceldes sainJinro geometriis 
nebismier agebis amocanaze. 

aseTi midgoma Cveni azriT xels uwyobs meqanikuri 
azrovnebis gadayvanas SemoqmedebiT azrovnebaSi. 
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Summary  
This work consists of three parts. In the first part it is given the program of 

propedeutical course - “Foundation of engineering geometry”, which is elaborated and 
approved by us in practice and methods of teaching of the themes foreseen by this 
program are considered there.    

According to the Act of Georgia “About high school” wide programs of 
improvement of methods of individual disciplines teaching are operating in the 
Georgian Technical University. Problems of graphical disciplines teaching at the 
architectural specialties are among them. From the beginning the crusial role in the 
preparation of specialists of this field is given to the graphical methods, in particular 
to the teaching of  descriptive geometry and applied perspectives.  Despite the fact 
that teaching courses of geometry and drawing lay the foundation of teaching of 
descriptive geometry, as well as of its branch – applied perspectives, as the practice 
shows, it is not enough and the knowledge obtained in the school always requires 
certain supplement by other advanced selected themes, and as result of their teaching 
students’ working conditions change significantly and quality of teaching improves 
sensibly. Search of exactly such themes generates a need of creation of propedeutical 
course, which was called lately “Basis of engineering geometry”.  

This work begins from the consideration of basic notions of constructive 
geometry. It is said that those branch of geometry which studies geometrical 
constructions is known as construction geometry. The main notion of construction 
geometry is the construction of geometrical figure. This notion is accepted without 
any determination and its specific meaning is known from the practice. For example: 
“to draw” (line), “to draw” (straight line), “to mark” (point) and so on. Main 
postulates, axioms of construction geometry and their results are showed there.  

After that elementary problems of construction and the methods of their 
solving are given. It is explained, that the solving of construction problem means the 
composure of the list of finite quantity operations, which are based on the axioms of 
constructive geometry, by consecutive performing of which we will get the required 
figure and that the list of operations necessary for solving of the problem depends on 
those instruments, by use of which we intend to solve the problem.  Approximate 
scheme of construction problems’ solving is outlined and several examples are 
considered. It is noted that proceeding from teaching purposes it is recommended to 
divide the solving of contruction problems by following stages, which are commonly 
used in practice: 1) analyze; 2) construction; 3) proof; 4) research. It is noted here that 
maybe it is not and cannot be necessary to separate these stages from each other.  

Here we try to represent rather new interpretation of the essense of geometrical 
locus and to show the examples of its use as a method in the construction problems.  A 
small excursus into the principles of geometry is given here. It is said that in Aristotel 
opinion if the discrete quantity is considered as the multiplity of points, than it is 
impossible to consider continous quantity as the multiplity of inseparable elements. 
Several problems of construction are considered, where the scheme consisted from 
four stages (analyze, construction, proof, research) of solving of construction problem 
is kept. 

It is given the definition of geometry used in the school course: geometry is a 
science about the properties of geometric figures. Afterwards it is specified about 
what kind of figures’ properties we speak and what can we call the geometric property 
of figure.   

Proceeding from certain discussion the answer on the question, what is 
geometry is formulated in the following redaction: geometry is the science which 
studies those properties of geometric figures which remain unchanged during figure’s 
movement (first definition).  
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But further discussion shows: in the geometric theorems the distance between 
points does not figure generally, and as result following definition of geometry was 
formulated: geometry is the science, which studies those properties of geometric 
figures, which don’t vary during similarity transformation (second definition).  

The requirements are described, to which totality of transformations should 
satisfy that it must lay down as a basis of new geometry and on their basis new 
generalized version of definition of geometry as a science is formulated – geometry is 
a science of study of those properties of geometric figures, which don’t vary during 
the transformations by certain group of transformations (third definition). It is 
considered three branches of geometry as a science and totality of trasnformations is 
formulated, too.  

After that geometric mapping, supplement of Euclidean space by imaginary 
elements, theorem of Desargues and its results, perspective-affine accordance and its 
properties, general affine accordance, ellipse as an affinely corresponding curve for 
circumference, main directions of affinely corresponding fields, theorem of Polke-
Schwarz are considered. 

Second part is devoted to the methods and ways of perspectives and shadows 
construction in architectural drawings, which are based on the theoretical basis 
considered in the first part.  

The significance of geometry and particularly of perspective was well known 
at the every stage of development of architecture and art. As Gaspar Monge noted, 
descriptive geometry gives us a possibility to determine unknown phenomenons of 
space by means of known elements. In architectural creative work central projection 
represents those mean, by use of which, according to the orthogonal projections, or in 
other words to the project we can reflect in reality the perspective image of still 
unfulfilled projects (buildings), or such space pattern, which human can see only when 
building is constructed.         

Shadows drifted on the orthogonal and axonometric projections of construction 
and architectural forms give us a possibility to discuss more precisely their positional 
relationship and the form of separate fragments. Problems of construction of 
architectural drawings are considered here. Attention is paid to the methodology of 
shadows construction on the Monge epure and axonometry.  

In the third part it is considered graphical problems of engineering geometry 
and their solving by means of computer. Such well-known problems of engineering 
geometry are used as the main directions of affinely corresponding fields and their use 
in the various problems: 

 1. Circumference, axe of accordanse and corresponding pair of points are 
given. We must construct figure – ellipse, which is affinely corresponding to the given 
circumference.  

2. Ellipse and straight line are given. We must construct the points of 
intersection of this ellipse and straight line without construction of ellipse.  

Geometrical essense of general construction of shadows is considered and two 
problems are shown:  

1. Construction of own and falling shade of the polyhedron.  
2. Construction of shade of circular niche (Monge epure and axonometry). 
Solving of these problems by means of computer is given here. Symbolic as 

well as machine algorithm is composed for performed drawings. Respective command 
of “AutoCAD” corresponds to the symbolic record of every operation.  

Our own versions of computer technique use in the problems of construction 
can be extended to the problem of any kind of construction in engineering geometry. 

In our opinion such approach will assist to transfer mechanical thinking into 
creative one.    
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Sesavali 

 

dasabamidan, arqiteqturis dargSi specialistebis 

momzadebaSi, gansakuTrebuli roli akisria grafikuli 

meTodebis, saxeldobr _ mxazvelobiTi geometriisa da 

gamoyenebiTi perspeqtivis swavlebis saqmes. praqtikam gviCvena, 

rom miuxedavad imisa, rom geometriisa da xazvis saskolo 

kursebi iZlevian rogorc mxazvelobiTi geometriis, ise misi 

ganStoebis _ gamoyenebiTi perspeqtivis Seswavlis garkveul 

safuZvels, es sakmarisi ar aris da skolaSi SeZenili codna 

yovelTvis iTxovs garkveul Sevsebas.  

mravalwlianma gamocdilebam migviyvana e.w. propedevtikuli 

kursebis SemoRebis saWiroebamde. erT-erTi aseTi kursia Cvens 

mier damuSavebuli da praqtikaSi aprobirebuli “sainJinro 

grafikis speckursi”. Cven SevecadeT Segveqmna aRniSnuli kursis 

programa da Segveswavla am programiT gaTvaliswinebuli Temebis 

swavlebis meTodika. 

winamdebare naSromi  miznad isaxavs mkiTxvels gavacnoT 

“sainJinro geometriis safuZvlebis”, rogorc saswavlo 

disciplinis SemoRebis saWiroeba arqiteqturis specialobis 

studentebisaTvis da is programa, romlis mixedviTac unda 

iswavlebodes aRniSnuli kursi. 

qvemoT moyvanilia “sainJinro geometriis safuZvlebis”, 

rogorc saswavlo disciplinis Sinaarsi anu im Temebis 

CamonaTvali, romelTa swavlebac aris navaraudebi Cvens mier 

Sedgenili programiT. 

                     

sainJinro grafikis sawyisebi 

(Teoria) 

1. konstruqciuli geometriis ZiriTadi cnebebi; 

2. agebis elementaruli amocanebi da maTi gadawyvetis 

meTodika; 
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3. wertilTa geometriuli adgili da misi, rogorc 

meTodis gamoyeneba    agebis amocanebSi; 

4. geometriuli gardaqmnebi (ZiriTadi cnebebi da 

gansazRvrebebi);                     

5. geometriuli asaxvebi; 

6. evklides sivrce da misi Sevseba arasakuTrivi 

elementebiT; 

7. dezargis Teorema da misi Sedegebi; 

8. brtyeli velebis perspeqtiul-afinuri Sesabamisoba 

da misi Sedegebi; 

9. zogadi afinuri Sesabamisoba; 

10. elifsi rogorc wrewiris afinurad Sesabamisi mrudi;  

11. afinurad Sesabamisi velebis mTavari mimarTulebani; 

12. afinurad Sesabamisi ori  velis orTogonalur-

perspeqtiuli ganlageba; 

13. polke _ Svarcis Teorema; 

14. sivrcis afinuri gardaqmna; 

15. ZiriTadi daskvnebi. 

programa gankuTvnilia 15 kviriani erTi semestrisaTvis, 

kviraSi 2 saaTiani mecadineobiT. 

codnis Semowmeba-Sefaseba xorcieldeba ori Sualeduri da 

erTi daskvniTi gasaubrebis mowyobiT. Sualeduri Semowmebis 

dros students SeuZlia moagrovos 50 qula (TiToeul 

Semowmebaze 25 qula), xolo daskvniTze 50 qula. codnis 

umaRlesi SefasebisTvis saWiroa 100 qula, xolo minimaluri 

SefasebisTvis _ 60 ise, rom pirvel da meore Sefasebisas 

TiToeulSi moipovos 15-15 qula, xolo danarCeni 30 _ daskvniTi 

Sefasebis dros. SevniSnoT, rom Sualedur SefasebaSi 15 qula 

minimaluria da misi Sevseba pirveli an meore Sefasebidan 

nasesxebi qulebiT dauSvebelia. 
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1. literaturis mimoxilva 

winamdebare sakvalifikacio naSromis _ “sainJinro 

geometriis safuZvlebis meTodologia da misi kompiuteruli 

mxardaWera” _ Seqmnis aucileblobamde Cven migviyvana grafikuli 

meTodebis udidesma rolma umaRlesi ganaTlebis arqiteqtorebis 

momzadebis saqmeSi da zogierTma xarvezma grafikuli meTodebis 

swavlebis meTodikaSi, romlebic Cven davinaxeT arsebul 

literaturaSi da sakuTar mravalwlian pedagogiur praqtikaSi.  

umaRles skolaSi muSaobis xangrZlivma gamocdilebam 

TvalnaTliv gviCvena, rom  is safuZveli, rasac saqarTvelos 

teqnikur universitetSi grafikuli meTodebis (monJis sistema da 

epiuri, paraleluri aqsonometria da gamoyenebiTi perspeqtiva) 

swavleba eyrdnoboda da rac mxolod saskolo xazvisa da 

geometriis kursebiT iyo Semofargluli, aSkarad ver pasuxobda 

moTxovnebs da raime propedevtikuli kursiT Sevsebas moiTxovda. 

es kursi, winaswari monaxaziT unda yofiliyo winmswrebi 

programa, romelic saskolo xazvasa da geometrias Seavsebda im 

TvalsazrisiT, rom misi Seswavla daefuZneboda ra skolaSi 

miRebul codnas, radikalurad Secvlida studentis samuSao 

mdgomareobas da SemdgomSi uzrunvelyofda grafikuli 

wignierebis realur gaumjobesebas. 

vidre aseTi kursis programisa da saxelmZRvanelos 

Sedgenas SevudgebodiT Cven SevecadeT istoriul aspeqtSi 

gadagvewyvita Cveni kursis zogadmeTodologiuri da 

zogadpedagogiuri mimarTuleba da misi SinaarsisaTvis 

gangvesazRvra Sesabamisi xasiaTi da mimarTuleba. yovelive amas 

ki, pedagogiur enaze swavlebis principebi anu didaqtikuri 

principebi ewodeba. aqve Cven arsebul wyaroebze dayrdnobiT 

unda vTqvaT zogierT terminologiur uzustobaze, rac 

praqtikaSi farTodaa gavrcelebuli. saxeldobr, erTmaneTisagan 

gavmijneT didaqtikisa da didaqtikuri principebi. didaqtikis 

principad Cven vaRiareT misi meTodologiuri anu 

gnoseologiuri safuZveli, xolo didaqtikur principebad ki 
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miviCnieT gnoseologiaze damyarebuli zogadmeTodologiuri 

gzebis, saSualebebis, xerxebis da wesebis erToblioba.  

specialurad pedagogiuri xasiaTis naSromis didaqtikur 

principebze jerjerobiT Zalian cota ramaa dawerili, 

miuxedavad imisa, rom sakiTxs jer kidev Zvel saberZneTSi 

(sokrate, platoni, aristotele) da romSi (mark fabius 

kvintaliane) aqcevdnen yuradRebas, mravali saRi azri aqvT 

gamoTqmuli swavlebis sakiTxebSi Zel humanistebs _ Tomas mans, 

fransua rables, miSel monters, erazim roterdamels, 

qarTvelTagan ioane petriws da sxvebs.  

swavlebis didaqtikuri principebis sistemis saxiT 

Camoyalibebis avtorad aRiarebulia didi Cexi pedagogi da 

didaqtikosi ian amos komenski, romelmac Tavisi “didi 

didaqtika” upirveles yovlisa swavlebis principebis, misi 

formebisa da gzebis sakiTxebs miuZRvna. gamoCenil didaqtikosTa 

ricxvs miekuTvnebian: pestaloci, listenvergi, uSinski, i. 

gogebaSvili, romlebmac SemdgomSi ganaviTares da srulyves 

moZRvreba swavlebis principebis Sesaxeb.  

zogierTi midgomis dazustebis mizniT davubrundeT 

zemoTnaxseneb gnoseologias. saqme isaa, rom gnoseologia 

berZnulia da qarTulad codnasa da moZRvrebas niSnavs. 

filosofiis istoriaSi igi ganixileba, rogorc calkeuli dargi 

_ Semecnebis Teoria anu mecniereba adamianis codnis Sesaxeb, mis 

mier samyaros Semecnebis wyaroebis SesaZleblobebis sazRvrebis 

Sesaxeb. SevniSnoT, rom marqsistul filosofiaSi da Sesabamisad 

sabWoTa periodSi daweril yvela SromaSi ar arsebobs 

gnoseologia rogorc mecnierebis calke dargi da miCneulia, 

rom materialisturi dialeqtika erTaderTi swori Teoriaa 

Semecnebisa, romelic ikvlevs bunebis, sazogadoebisa da 

azrovnebis saerTo kanonebs. Cvens naSromSi es mosazreba 

bunebrvia gaziarebuli ar aris da gnoseologia ganixileba, 

rogorc filosofiis calke dargi, anu mecniereba adamianis 

codnis Sesaxeb.  
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zemoT Cven CamovayalibeT winamdebare naSromis 

zogadmeTodologiuri da zogadpedagogiuri safuZvlebi da 

SevexeT naSromSi dasmuli problemebis istoriul fesvebs. axla 

ki SevecadoT problemis ufro konkretul CarCoebSi moqcevas da 

ganvixiloT mxazvelobiTi geometriisa da sainJinro grafikis 

qarTul skolaSi am problemis kvlevis mokle istoriuli 

aspeqti da amis Semdeg gadavideT kvlevis mocemuli obieqtis 

konkretul Sinaarsze.  

mxazvelobiTi geometriisa da sainJinro grafikis qarTul 

skolaSi samecniero kvlevebis iseTi cnobili mimarTulebebis 

paralelurad, rogoricaa magaliTad sivrcis geometriuli 

modelireba (prof. i, jafariZe), mravalganzomilebiani geometria 

(prof. g. vaCnaZe), geometriuli gardaqmnebi (prof. i. xatiskaci), 

prof. a. SavguliZis xelmZRvanelobiT, rogorc aRniSnuli 

skolis erT-erTi prioritetuli mimarTuleba, muSavdeba 

grafikuli meTodebis dargobrivi gamoyenebis problema da misi 

gadawyvetis gzebi.  

Tavdapirvelad am problemis kvlevis Sinaarsi, rogorc 

mecnieruli siaxle, dasrulebuli saxiT 1969 wels gamoqveynda 

(ix. a. SavguliZe, teqnikuri xazvis specialuri kursi. 

gamomcemloba “ganaTleba”1969). 

problemis kvlevis istoria 1964 wlidan iwyeba da am 

mimarTulebiT warmoebuli kvlevebi  dRemde aqtualuria da 

ganviTarebis procesSi  imyofeba  (aRsaniSnavia prof. n. nozaZis, 

n. prof. mumlaZis, doqtorant g. CitaiSvilis da sxvaTa 

naSromebi). 

Tavdapirvelad am problemis kvlevis Sinaarsi, rogorc 

mecnieruli siaxle, dasrulebuli saxiT 1969 wels gamoqveynda 

(ix. a. SavguliZe, teqnikuri xazvis specialuri kursi. 

gamomcemloba “ganaTleba”. Tbilisi, 1969). maSin naSromi Seexo 

grafikuli meTodebis samTo saqmeSi gamoyenebis sakiTxs da misi 

aqtualoba daasabuTa ase: 
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umaRlesi skolebisaTvis damtkicebuli mxazvelobiTi 

geometriisa da sainJinro grafikis moqmedi programa da am 

programiT Sedgenili saxelmZRvaneloebi Seicaven sivrciTi 

sagnebis brtyel gamosaxulebaTa miRebis mxolod aucilebel da 

zogad safuZvlebs. teqnikur specialobaTa simravlis gamo am 

programaSi ar aris da arc SeiZleba iyos gaTvaliswinebuli 

calkeuli dargebis specifika. es garemoeba Tavis mxriv, 

sainJinro grafikis dargobrivi gamoyenebis problemas ayenebs. 

Tu gadavxedavT am problemis gadawyvetis cdebs sainJinro 

grafikis literaturaSi, iolad SevamCnevT, rom teqnikuri xazvis 

moqmedi programis paralelurad warmoqmnilia ori damatebiTi 

mimarTuleba. erTis mxriv Seqmnilia teqnikuri xazvis 

specializirebuli wignebi, xolo meores mxriv, specialuri 

disciplinebis iseTi saxelmZRvaneloebi, romelTa Sesavali 

nawili grafikuli gamosaxulebebis agebis meTodebis aRweras 

aqvs daTmobili. 

 pirvel SemTxvevaSi xazvis mosamzadebeli nawilia 

ugulebelyofili. amis gamo logikurad ismeba kiTxva: am 

specialobis pirma swavlis romel etapze unda Seiswavlos 

naxazebis Sedgenis esoden saWiro elementaruli wesebi? 

rasakvirvelia skolis programa amas ver uzrunvelyofs. Cveni 

SexedulebiT xazvis aseTi kursi, rogor maRal donezec ar unda 

iyos igi dawerili, mainc ver ganapirobebs sagnis Rrmad da 

SemoqmedebiTad Seswavlas.  

meore SemTxveva axalia da ramdenadme iZulebiT formas 

warmoadgens. igi ar SeimCneva adre gamocemul amave dargis 

literaturaSi. SeiZleba vivaraudoT, rom maSin igulisxmeboda 

sainJinro grafikis zogadi kursiT uzrunvelyofa, magram 

rodesac praqtikam uaryofiTi Sedegi aCvena, saxelmZRvaneloebis 

avtorebma gamosavali am gziT ipoves. unda vaRiaroT, rom es 

gzac principuli naklovanebebiT xasiaTdeba. saxeldobr am 

SemTxvevaSi grafikul gamosaxulebaTa agebis specialuri 

meTodebis aRwera Semoklebuli formis danamats warmoadgens da 
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nawilobriv Tu uzrunvelyofs Tavis mizans. garda amisa, igi 

garkveulad zRudavs aRebuli disciplinis sakuTari sakiTxebis 

farTo masStabiT gadmocemas (sxvanairad wignis masStabi 

yovelgvar normebs gadaaWarbebs). 

SevexoT erT konkretul SemTxvevas, kerZod, samTo saqmeSi 

teqnikuri xazvis gamoyenebis sakiTxs. samTo samarkSeidero 

praqtika moiTxovs grafikuli gamosaxulebebis agebis iseTi 

sakiTxebis codnas, romlebsac ar Seicavs teqnikuri xazvis 

zogadi kursi. aseTebia magaliTad, niSnulebiani gegmilebis 

meTodi, TvalsaCino gamosaxulebis agebis specialuri xerxebi, 

feodorovis gegmilebi, afinuri gardaqmnebi, grafikuli 

samuSaoebis meqanizaciisa da avtomatizaciis sakiTxebi da sxva. 

mTeli es masala sxvadasxva formiTa da moculobiT gabneulia 

mxazvelobiTi geometriisa da sainJinro grafikis 

mravalricxovan saxelmZRvaneloebsa da samecniero SromebSi. 

maTi moZebna da praqtikuli gamoyeneba mTel rig siZneleebTanaa 

dakavSirebuli rogorc studentebis, aseve inJiner-teqnikuri 

personalisaTvis. 

samTo geometriis adre gamocemul saxelmZRvaneloebSi (mag. 

Рыжов П. А. – Геометрия недр, 1952;  Гутт А. Е. – Курс горной геометрии, 

1933) Setanili iyo am sagnis mxolod specialuri sakiTxebi. rac 

Seexeba grafikuli gamosaxulebebis agebis meTodebs, 

igulisxmeboda, rom maTi Seswavla unda momxdariyo 

mxazvelobiTi geometriisa da xazvis kursebis saSualebiT. 

rogorc zemoT iyo aRniSnuli, am kursebis programa ar Seicavs 

samTo geometriisaTvis saWiro specifikur sakiTxebs. am 

garemoebam ganapiroba samTo geometriis Tanamedrove 

literaturaSi (mag. Рыжов П. А. – Геометрия недр, 1964; Ушаков И.Н. - 

Горная геометрия, 1962)  grafikuli gamosaxulebaTa agebis 

meTodebis Setana. 

samTo saqmeSi arsebuli Sesabamisi literaturis Seswavlam 

da analizma gviCvena grafikuli amocanebis gadawyvetis 

zogierTi xarvezic. amis mizezi Cveni azriT, samTo saqmeSi 
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mxazvelobi geometriisa da teqnikuri xazvis arasruli 

gamoyenebis Sedegi unda iyos. 

vfiqrobT, rom gamosaxulebebis agebis im specialur Temebs, 

romelTa codnac erTi raime dargisTvisaa saWiro, 

mizanSewonilia Tavi movuyaroT erT SromaSi, romelsac, misi 

moculobis Sesabamisad SesaZloa ewodos ”teqnikuri xazvis 

saxelmZRvanelos dargobrivi danarTi” an “teqnikuri xazvis 

specialuri kursi”. aseTi kursebis gamoyeneba navaraudebi unda 

iyos mxazvelobiTi geometriisa da xazvis zogadi kursebis 

Seswavlis Semdeg. 

Cven mivediT im daskvnamde, rom saWiroa detalurad iqnes 

Seswavlili is moTxovnebi, romlebsac samTo saqme da 

saxeldobr, samTo geometria ayenebs grafikul gamosaxulebaTa 

agebis meTodebis winaSe. amis mixedviT unda damuSavdes 

teqnikuri xazvis iseTi specialuri kursi, romelSic yvela es 

moTxovnebi iqneba gaTvaliswinebuli. aseTi kursis Seqmnis 

Sesaxeb pirvelad azri samTo saqmis erT-erTma gamoCenilma 

mecnierma prof. p. riJovma gamoTqva da daasabuTa misi 

mniSvneloba (ix. Рыжов П. А. – Проекции применяемые в геолого-

маркшеидерском деле, 1951). Cveni mizania ufro farTod da 

detalurad gavaSuqoT am saqmesTan dakavSirebuli Temebi, 

gamoviyenoT mxazvelobiTi geometriisa da sainJinro grafikis 

Tanamedrove miRwevebi da zogi ram SevavsoT sakuTari 

gamokvlevebiT. (ix. a. SavguliZe _ teqnikuri xazvis spec. kursi) 

a. SavguliZis naSromma sasurveli Sedegi gamoiRo, magram 

ara yovelTvis da yvelgan. saqme isaa, rom samTo-samarkSeidero 

praqtika swored wemoaRniSnul miznis realizacias moergo, 

magram sxva SemTxvevebSi, sxva problemebma iCina Tavi da saWiro 

gaxda sxva gzebis Zieba. saxeldobr, arqiteqtorebTan. saqme isaa, 

rom Tu wina SemTxvevaSi sainJinro grafikis sauniversiteto 

kursis Sevsebam samTo-samarkSeidero amocanebis SevsebiT 

warmatebuli Sedegi gamoiRo, arqiteqturis specialobebze 

grafikuli meTodebis sxva gziT miwodeba gaxda rentabeluri. 
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saxeldobr, isev prof. a. SavguliZis winadadebiT, sainJinro 

grafikis nayofieri swavlebisaTvis, sainJinro grafikis 

swavlebis gagrZeleba da misi specialuri kursiT Sevseba ki ara, 

aramed, ufro mizanSewonili propedevtikuli anu winmswrebi 

kursis Semotana CaiTvala. saqme isaa, rom sauniversiteto 

programa arqiteqtorebisaTvis, monJisa da aqsonometriis 

swavlebis Semdeg TviTon iTvaliswinebs dargis specnawilis anu 

gamoyenebiTi perspeqtivis safuZvlebis swavlebas da amas garda, 

mTlianad grafikuli meTodebis nayofieri swavlebisaTvis 

swored im Temebis codnaa saWiro, romelsac ar Seicaven 

winmswrebi saswavlo disciplinebi. (mag. saskolo xazva da 

saskolo geometria) da romelTa winaswari miwodebac 

aucilebelia studentisaTvis. aseTi Temebis ricxvs ganekuTvneba 

magaliTad, dezargis Teorema, polke-Svarcis Teorema, 

konstruqciuli geometriis sawyisi cnebebi, geometriuli 

asaxvebi, geometriuli gardaqmnebi da sxva (ix. a. SavguliZe da 

sxv. sainJinro grafikis sawyisebi. gamomcemloba “teqnikuri 

universiteti”, Tbilisi 2004). 

aRniSnuli idea da gamoqveynebuli Sromebis praqtikaSi 

danergvis dros warmoSobili problemebis Seswavla, am 

problemebis ZiriTad moTxovnebTan misadageba (vgulisxmobT 

aseTi kursis Seqmnis zogadmeTodologiuri da 

zogadpedagogiuri mimarTulebis gaTvaliswinebas), saWiro 

propedevtikuli Temebis Seswavla da yovelive amis 

gaTvaliswinebiT am Temebis swavlebis meTodikis damuSaveba. 

sakvalifikacio naSromis ZiriTad nawilSi mizanSewonilad 

ar miviCnieT umaRlesi skolis cnobili didaqtikuri principebis 

ganxilva da sakmarisad CavTvaleT is faqti, rom swavlebis 

yoveli amgvari principi sruladaa gaTvaliswinebuli naSromis 

calkeuli Temebis gadmocemaSi da am Temebis Sinaarsisa da 

moculobis gansazRvraSi.    
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2. Sedegebi da maTi gansja 

 

2.1. konstruqciuli geometriis ZiriTadi cnebebi 

geometriis is ganStoeba, romliTac Seiswavleba 

geometriuli agebani, konstruqciuli geometriis saxeliT aris 

cnobili [81]. konstruqciuli geometriis ZiriTadi cnebaa avagoT 

geometriuli figura. Ees cneba miRebulia gansazRvris gareSe da 

misi konkretuli azri praqtikidan aris cnobili, magaliTad: 

“davxazoT” (wiri),  “gavavloT”  (wrfe),  “aRvniSnoT”  (wertili) 

da a.S. 

logikis interesebidan gamomdinare, Cveulebriv, winaswar 

axdenen konstruqciuli geometriis ZiriTadi moTxovnebis anu 

postulatebis formulirebas da Semdeg ganixilaven misi 

praqtikuli gamoyenebis nawils. 

vidre yovelive amis Tanamimdevrulad ganxilvas 

SevudgebodeT, gavixsenoT saskolo geometriidan zogierTi 

cneba, romelTa gamoyenebac dagvWirdeba qvemoT moyvanil 

msjelobebSi. 

 geometriaSi wertilTa nebismier simravles, geometriuli 

figura ewodeba, rasac SemdgomSi mokled “figurad” movixseniebT 

da mudam mxedvelobaSi gveqneba misi geometriuli xasiaTi. 

(terminologiis dasazusteblad, mogvianebiT isev davubrundebiT 

am sakiTxs da vupasuxebT kiTxvaze, ra aris geometria?). 

 wertili, wertilTa wyvili, wrfe (ganixileba rogorc misi 

kuTvnili wertilebis erToblioba), paralelur wrfeTa wyvili, 

monakveTi (figura romelic Sedgeba ori erTmaneTisgan 

gansxvavebuli wertilisagan da aseve maT Soris moTavsebuli 

wertilebisagan), intervali anu Ria monakveTi (sibrtyis mocemul 

or wertils Soris mdebare wertilTa erToblioba), sxivi 

(figura, romelic Sedgeba wrfis raime wertilisa da am wrfis 

kuTvnili im wertilebisagan, romlebic ganlagebulni arian am 

wertilis cal mxares), wre (sibrtyis yvela im wertilis 

erToblioba, romelTa daSoreba amave sibrtyis mocemuli 
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wertilidan ar aRemateba mocemuli monakveTis sigrZes) da sxv., 

figuris magaliTebia. 

 erTi figura im SemTxvevaSi SeiZleba ganvixiloT rogorc 

meore figuris nawili, Tu pirvelis yvela wertili meore 

figuris kuTvnilicaa. magaliTad, wrfis kuTvnili nebismieri 

monakveTi SesaZloa ganxilul iqnas, rogorc am wrfis nawili; 

wrfis kuTvnili nebismieri wertili ganixileba, rogorc am 

wrfis nawili da a.S. 

ori an ramdenime figuris SeerTeba (aRiniSneba mag., Φ1+Φ2 

an Φ1ΥΦ2) es aris yvela im wertilTa erToblioba, romlebic 

ekuTvnian erT figuras mainc. magaliTad, aviRoT arakolinearul 

wertilTa simravle A2, A1, A3...An  da ganvaxorcieloT maTi 

mimdevrobiT SeerTeba wrfis monakveTebiT. miRebul A1A2, A2A3,… 

An-1An, AnA1 monakveTebis SeerTebas ewodeba n kuTxedi. 

 TanakveTas (aRiniSneba mag. Φ1.·Φ2 an Φ1∩Φ2) anu ori an meti 

figuris saerTo nawils uwodeben yvela im wertilTa 

erTobliobas, romlebic erTdroulad ekuTvnian TanakveTaSi 

monawile figurebs. magaliTisaTvis ganvixiloT wrewirisa da 

wrfis urTierTdamokidebuleba; Tu wrfis daSoreba wrewiris 

centridan naklebia am wrewiris radiusze, maSin wrfis da 

wrewiris TanakveTa warmoadgens or wertils, magram Tu es 

manZili radiusis tolia – TanakveTa iqneba erTi wertili, 

romelsac Sexebis wertili hqvia. 

 ori figuris (mag., Φ1 da Φ2 ) sxvaoba (aRiniSneba mag.,EΦ1∴Φ2) 

ewodeba Φ1 figuris yvela im wertilis erTobliobas, romlebic 

ar ekuTvnian Φ2-s. magaliTad, wrfis da masze mdebare intervalis 

sxvaoba aris am wrfis ori sxivi.          

 SesaZloa moxdes isec, rom ori figuris TanakveTa an 

sxvaoba ar Seicavdes arcerTAwertils aseT SemTxvevaSi amboben, 

rom ori figuris TanakveTa (an sxvaoba) aris wertilTa carieli 

simravle. magaliTad, wrfis da wrewiris TanakveTaSi cariel 
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simravlesTan maSin gvaqvs saqme, roca wrewiris centridan 

wrfemde manZili wrewiris radiusze metia. 

 Aaxla davubrundeT konstruqciuli geometriis ZiriTad 

postulatebs da mimdevrobiT ganvixiloT isini. SevniSnavT, rom 

qvemoT moyvanili postulatebi saskolo geometriis kursSi 

calke ar ganixileba, magram igulisxmeba yoveli agebis amocanis 

Sesrulebis procesSi. 

 Ppirveli postulati. [37] yovelTvis, roca amboben, rom 

raime figura “mocemulia”, iTvleba rom es figura aris agebuli. 

 aRsaniSnavia, rom cnebebi, “mocemuli figura” da “raime 

elementebiT gansazRvruli figura”, igiveobrivi ar aris. saqme 

isaa, rom pirvelisagan gansxvavebiT, meore SemTxvevaSi 

mocemulia ara TviT figura, aramed is elementebi, romlebic 

gansazRvraven am figuris mdebareobas. magaliTad, Tu mocemulia 

erTmaneTisagan gansxvavebuli ori wertili, arsebobs am ori 

wertilis SemaerTebeli anu maTze gamavali erTaderTi wrfe, 

romelic gansazRvrulia am ori wertiliT; Tu mocemulia 

arakolinearuli sami wertili, arsebobs erTaderTi sibrtye, 

romelic am wertilebze gadis, anu am sami wertiliT 

gansazRvrulia erTaderTi sibrtye da a.S. 

 moyvanil msjelobaSi bolomde garkvevisaTvis moviyvanoT 

kidev erTi magaliTi: roca mocemulia wrewiris centri (O) da am 

wrewiris erTi wertili (A), gansazRvrulia erTaderTi wrewiri 

rogorc sididiT, aseve mdebareobiT, magram Tu vityviT, rom 

mocemulia O da A wertilebi, konstruqciuli geometriis 

TvalsazrisiT, ar iTvleba, rom mocemulia (daxazulia) TviTon 

wrewiri. 

  

 

nax. 1    ori figuris SeerTeba. 

meore postulati. Tu agebulia ori an meti figura, maSin 

agebulia maTi SeerTebac. 

 

 

N A M B 
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vTqvaT, agebulia raime wrfis AM sxivi (nax. 1) da amave 

wrfis BN sxivi, maSin, rasakvirvelia, agebulia MN wrfe, 

romelic ganixileba, rogorc am sxivebis SeerTeba. 

vTqvaT, agebulia sami monakveTi  –  AB, BC da CA, maSin 

aranair saWiroebas ar warmoadgens kidev raimes ageba imisTvis, 

rom avagoT ABC samkuTxedi anu mocemuli figurebis SeerTeba. 

 Mmesame postulati. Tu agebulia ori figura, iTvleba, rom 

cnobilia maTi sxvaoba anu aris Tu ara es sxvaoba carieli 

simravle. 

 warmovidginoT, rom agebulia erTi wrfis ori monakveTi – 

AB  da  CD. suraTebis mixedviT savsebiT SesaZlebelia imis Tqma, 

rom   CD  monakveTi mTlianad aris AB-s kuTvnili (nax. 2) an CD 

monakveTi mxolod nawilobriv ekuTvnis AB-s (nax. 3) 

    

 

nax. 2  da nax. 3    ori figuris sxvaoba. 

 moviyvanoT meore magaliTi: warmovidginoT, rom agebulia 

wrewiri da wertili. aseT suraTze naTlad gamoCndeba maTi 

kuTvnileba anu Zevs Tu ara agebuli wertili agebul wrewirze. 

saqme isaa, rom magaliTad, erTi figura (Φ1) mxolod maSin aris 

meore figuris (Φ2) nawili, roca am figurebis sxvaoba 

warmoadgens cariel simravles, razec naTlad miuTiTebs meore 

postulati. 

 meoTxe postulati. Tu ori figuris sxvaoba ar aris 

carieli simravle, maSin es sxvaobac agreTve iTvleba agebul 

figurad.  

      

nax. 4   ori figuris sxvaoba 

vTqvaT, mocemulia erTi wrfis oTxi  wertili _ A,B,C,D 

(nax. 4) davuSvaT, rom AC  da   BD monakveTebi agebulia. maSin 

unda CavTvaloT, rom agebulia AB  monakveTi (ufro zustad 

naxevarintervali AB), romelic ganixileba rogorc AC da BD 

A C D B A C B D 

A B C D 
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monakveTebis sxvaoba. Aaseve SeiZleba iTqvas CD-ze, romelic 

agreTve SesaZloa ganxilul iqnas, rogorc BD da AC monakveTebis 

sxvaoba. 

 moviyvanoT meore magaliTi: Tu agebulia wrewiri da misi 

kuTvnili wertili, SesaZloa agebulad CavTvaloT is figurac, 

romelic darCeba suraTidan wertilis moSorebis Semdeg anu 

agebulad CavTvaloT figurac, romelic SesaZloa ganxilul 

iqnas rogorc wertilisa da wrewiris sxvaoba. 

 mexuTe postulati. Tu agebulia ori figura, maSin 

SesaZlebelia imis dadgena, aris Tu ara am figurebis TanakveTa 

carieli simravle.  

 ori agebuli wrfis SemTxvevaSi yovelTvis SeiZleba 

gairkves am wrfeTa urTierTganlageba. saxeldobr, arian Tu ara 

es wrfeebi gadakveTili wrfeebi anu gaaCniaT Tu ara saerTo 

wertili. aseve, Tu agebulia ori wrewiri, yovelTvis SegviZlia 

davafiqsiroT maTi urTierTganlageba anu gaaCniaT Tu ara maT 

saerTo wertilebi. Ees mtkicebuleba exeba or nebismier agebul 

figuras. 

 Mmeeqvse postulati. Tu ori agebuli figuris TanakveTa ar 

warmoadgens cariel simravles, maSin es TanakveTac iTvleba 

agebulad. 

 davubrundeT me-4 suraTs. vTqvaT cnobilia, rom AC da  BD 

monakveTebi agebulia. aseT SemTxvevaSi unda CavTvaloT, rom 

agebulia BC monakveTic, romelic SesaZloa ganxilul iqnas, 

rogorc AC da  BD monakveTebis TanakveTa. 

 moviyvanoT meore magaliTi: Tu daxazulia ori 

urTierTgadakveTili wrewiri, maSin agebulad iTvleba is ori 

wertilic, romlebic miRebulia agebuli wrewirebis TanakveTis 

Sedegad. 

 meSvide postulati. SesaZloa avagoT ori agebuli figuris 

saerTo wertilebis nebismieri sasruli simravle, Tu aseTi 

wertilebi arsebobs. 
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     Mmerve postulati. SesaZloa agebul iqnas wertili, 

romelic agebuli figurisaTvis ueWvelad iqneba kuTvnili.       

 mecxre postulati. SesaZloa agebul iqnas wertili, 

romelic agebuli figurisaTvis ueWvelad ar iqneba kuTvnili 

(rasakvirvelia, Tu es figura mTeli sibrtyisagan iqneba 

gansxvavebuli). 

     Kkonstruqciuli geometriis ZiriTadi moTxovnebi, 

romlebsac Cven postulatebi vuwodeT, abstraqtul formaSi 

gamoxataven samxazvelo praqtikis arsebiT momentebs. yvela 

postulati, iseve rogorc qvemoTmoyvanili aqsiomebi, miRebulia 

daumtkiceblad da konstruqciuli geometriis logikuri 

agebisTvis aris gamiznuli. 

      pirveli aqsioma. [37] ZiriTadi sibrtye iTvleba agebulad.  

 meore aqsioma. Tu agebulia ori figura, maSin cnobilia, 

aris Tu ara maTi sxvaoba carieli simravle. 

 mesame aqsioma. Tu ori agebuli figuris sxvaoba ar aris 

carieli simravle, maSin iTvleba, rom es sxvaobac agebul 

figurad SeiZleba iqnes CaTvlili. 

 pirveli Sedegi. Tu ori figura aris agebuli, maSin 

cnobilia aris Tu ara carieli simravle maTi TanakveTa; 

 meore Sedegi. Tu agebulia ori figura da maTi TanakveTa 

ar aris carieli simravle, maSin maTi TanakveTac agebul 

figurad SeiZleba iqnes CaTvlili; 

 mesame Sedegi. Tu agebulia ori figura, maSin maTi 

SeerTebac agebul figurad SeiZleba iqnes CaTvlili. 

 meoTxe aqsioma. Tu agebulia ori figura da maTi TanakveTa 

ar warmoadgens cariel simravles, maSin SesaZloa agebul iqnas 

aranakleb erTi wertilisa mainc, romelic am TanakveTis 

kuTvnili iqneba. 

 meoTxe Sedegi. Tu agebulia ori figura da, n aris raime 

naturaluri ricxvi, yovelTvis SesaZloa imis dadgena, Seicavs 

Tu ara agebuli figurebis TanakveTa  n raodenobis gansxvavebul 

wertils an n–ze naklebs. 
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 am SedegebSi dasarwmuneblad gavixsenoT pirveli Sedegi, 

romlis Tanaxmad SeiZleba gairkves ori agebuli figuris 

xasiaTi anu aris Tu ara igi carieli simravle an Seicavs Tu 

ara erT wertils mainc. pirvel SemTxvevaSi meoTxe Sedegis 

marTebuloba sruliad naTelia. meore SemTxvevisaTvis ki 

vimsjeloT ase: meoTxe aqsiomis Tanaxmad SesaZloa agebul iqnas 

P′  wertili, romelic ekuTvnis  Φ1.Φ2  TanakveTas,  meore 

aqsiomis mixedviT ki SesaZloa gairkves, aris Tu ara carieli 

erT-erTi simravle mainc   Φ1
′= Φ1 ∴{ P′}   da    Φ′ = Φ2 ∴{P′} da 

aqedan gairkves, aris Tu ara Φ1
′·Φ2

′ simravle carieli. Tu es 

simravle carielia, maSin P′ wertili iqneba Φ1 da Φ2 figurebis 

erTaderTi saerTo wertili. Tu Φ1
′·Φ2

′ simravle ar aris 

carieli, maSin meoTxe aqsiomis mixedviT SesaZloa agebul iqnas 

erTi wertili ( P′′) mainc, romelic erTdroulad iqneba rogorc 

Φ1
′ aseve Φ2

′ figurisaTvis kuTvnili. 

 ganvixiloT figurebi:     Φ1
′= Φ1 ∴{ P′, P′′} da Φ′ = Φ2 ∴{ P′, 

P′′} 

 mocemul SemTxvevaSi an TanakveTa carielia da  Φ1 da Φ2  

figurebs aqvT ori (P′, P′′) saerTo wertili, an TanakveTa ar aris 

carieli da SesaZloa agebul iqnas Φ1 da Φ2  figurebis saerTo 

mesame wertili. Tu am msjelobas gavyvebiT, sasruli raodenobis 

moqmedebebis Semdeg miviRebT dasmul kiTxvaze pasuxs _ Seicavs 

Tu ara Φ1⋅Φ2  TanakveTa  n  wertilebs mainc. 

 mexuTe Sedegi. SesaZloa avagoT ori agebuli figuris 

saerTo wertilebis nebismieri sasruli raodenoba, Tu aseTi 

wertilebi arsebobs.  

am Sedegis marTebuloba uSualod gamomdinareobs meoTxe 

Sedegidan. 

 meeqvse Sedegi. SesaZloa avagoT wertili, romelic 

ueWvelad iqneba agebuli figuris kuTvnili. 

 vTqvaT, agebulia Φ figura. ganvixiloT igi rogorc ori 

figuris TanakveTa _ Φ1 = Φ da Φ2 = Φ ise, rom Φ = Φ1⋅Φ. meoTxe 
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aqsiomis Tanaxmad SesaZloa agebul iqnas Φ⋅Φ2 TanakveTis anu  Φ 

figuris kuTvnili wertili. 

 meSvide Sedegi. SesaZloa avagoT wertili ZiriTad 

sibrtyeze, romelic ueWvelad ar iqneba figuris kuTvnili, Tu es 

figura gansxvavebulia mTeli sibrtyisagan. 

 vTqvaT, ZiriTad sibrtyeSi agebulia mTeli sibrtyisgan 

gansxvavebuli raime Φ figura, maSin pirveli da mesame aqsiomis 

mixedviT agebulad CaiTvleba Π∴Φ figurac. meeqvse Sedegis 

Tanaxmad SesaZloa avagoT Π∴Φ kuTvnili wertili anu iseTi 

wertili, romelic ueWvelad ar iqneba Φ figuris kuTvnili. 

SevniSnavT, rom cnebas “mocemuli figura”, SesaZloa 

mieniWos iseTive azri, rogorc cnebas _”agebuli figura”. 

 gaviTvaliswinoT, rom agebis amocanebi upiratesad 

farglisa da saxazavis gamoyenebiT wydeba. amasTan CamovTvaloT 

is agebebi, romlebic am xelsawyoebiTYxorcieldeba da 

romlebsac konstruqciul geometriaSi ZiriTadi agebebis 

saxeliT icnoben. Eesenia: 

1. avagoT ori agebuli wertilis SemaerTebeli monakveTi; 

2. avagoT or agebul wertilze gamavali wrfe; 

3. avagoT sxivi, romelic gamodis agebuli wertilidan da 

gadis meore agebul wertilze; 

4. avagoT wrewiri, Tu agebulia wrewiris centri da 

wrewiris radiusis toli monakveTis boloebi; 

5. avagoT wrewiris nebismieri ori damatebiTi rkali, Tu 

agebulia wrewiris centri da rkalis boloebi; 

6. avagoT ori agebuli figuris TanakveTis nebismieri 

raodenobis wertili, Tu aseTi wertilebi arsebobs; 

7. avagoT wertili, romelic raime agebuli figuris 

kuTvnili iqneba; 

8. avagoT wertili, romelic namdvilad ar iqneba romelime 

agebuli figuris kuTvnili. 

    ZiriTadi agebebis yoveli saxe eyrdnoba im postulatebs, 

aqsiomebs da maT Sedegebs, razec zemoT gvqonda saubari.  
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2.2. agebis elementaruli amocanebi da maTi 

gadawyvetis meTodika 

 

agebis amocanis Sinaarsia, winaswar mocemuli xelsawyoebis 

gamoyenebiT avagoT raime figura, Tu mocemulia sxva raime 

figura da miTiTebulia mocemuli da saZiebeli figurebis 

elementebis urTierTobebi [82]. yoveli figura, romelic 

akmayofilebs amocanis pirobebs, ganixileba rogorc am amocanis 

gadawyveta. 

 agebis amocanis amoxsna niSnavs konstruqciuli geometriis 

aqsiomebze dafuZnebuli, sasruli raodenobis moqmedebaTa 

CamonaTvalis Sedgenas, romelTa Tanmimdevruli SesrulebiT 

miviRebT saZiebel figuras. amocanis amoxsnisaTvis saWiro 

moqmedebebis CamonaTvali damokidebulia im xelsawyoebze, 

romelTa gamoyenebiTac vapirebT amocanis amoxsnas. 

 magaliTisaTvis ganvixiloT agebis umartivesi amocana: 

_ mocemulia monakveTi (AB) da saWiroa misi Sua wertilis (O) 

ageba. amocanis amoxsnisaTvis visargebloT fargliT da 

saxazaviT (nax. 5).  

 

    

 

 

 

 

 

nax. 5   monakveTis Sua wertilis povna. 

agebebi SevasruloT amgvari TanamimdevrobiT:  

1) avagoT A da B wertilebze gamavali wrfe;           

safuZveli: or agebul wertilze gamavali wrfis ageba 

(erTmxrivi saxazavis aqsioma (2) ). 

a b 

c 

A B 

 

 
N 

O 

R 

M 
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2) avagoT a wrewiri (Α, [ΑΒ]);    AAAAAA           

safuZveli: agebulia wrewiris centri (Α) da im monakveTis 

boloebi, romlis sigrZe wrewiris radiusis tolia ([ΑΒ]=R) 

(farglis aqsioma).                           

3) avagoT b wrewiri (Β, [ΒΑ]);           

safuZveli: ix. me-2 punqti; 

4) avagoT a da b wrewirebis TanakveTis Μ da Ν 

wertilebi;   AAA           

safuZveli: ori agebuli figuris TanakveTis wertilebis ageba, 

Tu aseTi wertilebi arsebobs.  

5) avagoT Μ da Ν wertilebze gamavali wrfe (C);                        

safuZveli: ix 1-li punqti. 

6) avagoT Ο wertili, rogorc ΑΒ da ΜΝ wrfeebis 

TanakveTis Sedegi _ Ο=ΑΒnΜΝ.AAAAAAAAAAAAAAAAAAAA  AAAAAAAAAAAAAA           

safuZveli: ix me-4 punqti. 

siZneles ar warmoadgens imis mtkiceba, rom Ο wertili 

namdvilad aris saZiebeli wertili da akmayofilebs amocanis 

pirobas. 

rogorc ganxiluli magaliTidan Cans (sur.5), agebis 

amocanis amoxsna xorcieldeba logikurad danawevrebuli 

moqmedebebis rigiT. martiv SemTxvevebSi amgvari danawevrebis 

gamoyeneba savsebiT SesaZlebelia, magram ufro rTuli 

amocanebis SemTxvevaSi moqmedebaTa mimdevrobis dacva rTuldeba 

da amitom praqtikaSi iqcevian ase: raime amocanis gadawyvetis 

logikuri struqturis moZebnis Semdeg aRar mimarTaven 

moqmedebaTa danawevrebas da arCeuli gzis, e.w. “mTliani” 

gamoyenebiT axdenen amocanis gadawyvetas. 

 Aarsebobs agebis umartivesi amocanebi, romlebic ufro 

rTuli amocanebis amoxsnis Semadgenel nawilebs warmoadgenen. 

amgvari amocanebis Seswavla geometriis saskolo sawyis 

etapebzea gaTvaliswinebuli da maT [69] agebis elementaruli 

amocanebis saxeliT icnoben. 
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 gavixsenoT praqtikaSi SedarebiT gavrcelebuli amocanebi, 

romlebic geometriis saskolo kursSi iswavleba: 

1) Mmocemuli monakveTis gayofa Suaze; 

2) Mmocemuli kuTxis gayofa Suaze; 

3) Mmocemul wrfeze mocemuli sigrZis monakveTis ageba; 

4) Mmocemuli kuTxis toli kuTxis ageba; 

5) Mmocemul wertilze mocemuli wrfisadmi paraleluri 

wrfis ageba; 

6) Mmocemul wertilze mocemuli wrfisadmi 

perpendikularis ageba; 

7) Mmocemuli fardobiT monakveTis dayofa; 

8) Mmocemuli sami gverdiT samkuTxedis ageba; 

9) Mmocemuli erTi gverdiTa da masTan mdebare ori kuTxiT 

samkuTxedis ageba; 

10) Mmocemuli ori gverdiTa da maT Soris mdebare kuTxiT 

samkuTxedis ageba; 

11) Mmocemul wertilze mocemuli wrewirisadmi mxebis 

ageba; 

12)  marTkuTxa samkuTxedis ageba mocemuli hipotenuzisa da 

kaTetis mixedviT. 

 CamoTvlili amocanebidan pirveli amocana detalurad 

gvaqvs ganxiluli (nax.1). am nimuSis mixedviT SegviZlia aseve 

detalurad SeviswavloT danarCeni amocanebis amoxsna.         

 ukve gavarkvieT, Tu ras niSnavs gamoTqma: _ ”agebis amocanis 

gadawyveta”. agebis amocanis gadawyvetisaTvis saWiro sqemis 

Sedgena, rogorc ukve iTqva, konstruqciuli geometriis 

meToduri sakiTxebis Seswavlis sferos ganekuTvneba. 

 ganvixiloT agebis amocanebis gadawyvetis saorientacio 

sqema: 

1) davadginoT SemTxvevaTa sasruli raodenoba, 

romliTac amowuruli iqneba monacemebis SerCevis yvela 

SesaZlebloba; 

2) yoveli SemTxvevisaTvis davadginoT pasuxi kiTxvaze, 

aqvs Tu ara amocanas amonaxsni da Tu aqvs _ ramdeni; 

3) yoveli im SemTxvevisaTvis, roca amocanas amonaxsni 

gaaCnia, TiToeuli amonaxsnisaTvis davadginoT misi miRebis 

SesaZlebloba mocemuli saSualebebiT. 
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saswavlo miznebidan gamomdinare, rekomendebulia agebis 

amocanebis amoxsna  warimarTos  praqtikaSi  gavrcelebuli  

etapebiT: 1) analizi;  2) ageba; 3) damtkiceba; 4) gamokvleva. aqve 

SevniSnavT, rom yovelTvis da yvela amocanisaTvis ar aris da 

arc SeiZleba iyos aucilebeli am etapebis erTmaneTisagan 

gamijvna. 

zemoTmoyvanili etapebi ramdenadme pirobiTia da isini 

SeiZleba Seicvalos konkretuli amocanis amoxsnisaTvis saWiro 

midgomis mixedviT. miuxedavad amisa, agebis amocanebis amoxsnis 

warmarTva analizis, agebis, damtkicebisa da gamokvlevis sqemiT, 

umeteswilad, dadebiTi SedegebiT xasiaTdeba. 

zemoaRniSnulis sailustraciod ganvixiloT agebis kidev 

erTi cnobili amocana: _ avagoT samkuTxedi (ABC), Tu cnobilia 

misi fuZe da ferdebis mimarT gavlebuli meridianebi. 

 

 

  

 

 

 

nax. 6   fuZis da medianebis mixedviT samkuTxedis ageba 

analizi. vTqvaT, me-6 naxazze naCvenebi  ΔABC saZiebeli 

samkuTxedia,  AB aris fuZe da  AM1 da BM2 _  Sesabamisi ferdebis 

mimarT gavlebuli medianebi, xolo O      wertili _ medianebis 

TanakveTis wertili. 

rogorc monacemebidan Cans, mocemul konkretul amocanaSi 

cnobilia  c, m1  da    m2    monakveTebi da moiTxoveba, rom  [ΑΒ]=c,  

[ΑΜ1]=m  da  [ΒΜ]=m2.  ABC samkuTxedis ageba daiyvaneba misi sami 

wveros (A,B da C) agebaze. 

imis gamo. rom fuZis anu  [ΑΒ]=c  monakveTis ageba ar 

warmoadgens siZneles, amocanis amoxsna mxolod C wveros agebas 

 
M2 

M1 

B 
A 

c 

B A 

A M1 

A M2 

c 

m1 

m2 
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gulisxmobs. radganac C=ΑΜ2∩BM1,  amocanis amoxsna unda 

daviwyoT M1 da   M2  wertilebis agebiT.  

M1 da   M2  wertilebi mocemulia, xolo AO=2/3m1  da BO=2/3m2, 

gamodis rom asagebi samkuTxedis samive gverdia cnobili da misi 

ageba siZneles ar warmoadgens. 

ageba. visargebloT cnobili elementaruli agebebiT da 

grafikuli samuSao warvmarToT amgvari TanamimdevrobiT: 

1. avagoT mocemuli monakveTis (C) toli  [ΑΒ]           

(me-3 elementaruli amocana); 

2. avagoT AO=2/3m1 (me-7 da me-3 elementaruli amocanebi); 

3. avagoT ΒΟ=2/3m2   (me-7 da me-3 elementaruli amocanebi); 

4. avagoT ΑΒΟ samkuTxedi, romlisTvisac cnobilia samive 

gverdi C, [ΑΟ] da   [ΒΟ] (me-8 elementaruli amocana); 

5. avagoT ΟΑ sxivi (me-3 ZiriTadi ageba); 

6. avagoT Μ1 wertili  ΟΑ sxivze pirobiT ΑΜ1=m1 (me-3 

elementaruli amocana); 

7. avagoT Μ2 wertili ΒΟ sxivze pirobiT ΒΜ2=m2 (me-3 

elementaruli amocana); 

8. avagoT wertili C=ΑΜ2    ΒΜ1. 

 

 

 

 

 

 

nax.7    wina amocanis damtkiceba 

damtkiceba. ganvixiloT nax.7. Tu  N1 da  N2  wertilebi 

Sesabamisad  [ΑΟ]‐s da  [ΒΟ]-s Sua wertilebia, maSin Μ1  Μ2  Ν1  Ν2 

oTxkuTxedi aris paralelogrami (paralelogramis diagonalebi 

erTmaneTs Suaze yofen). amis Sedegad  [Μ1Μ2]  da  [Ν1Ν2] 

urTierTparalelur monakveTebs warmoadgenen, aqedan  [Μ1Μ2]॥[ΑΒ] 

A 

C 

M2 
M1 

B N1 
N2 

O 
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da [Μ1Μ2]=1/2[ΑΒ]. SegviZlia davaskvnaT, rom [Μ1Μ2] aris ΔABC Sua 

xazi da [ΑΜ1] da [ΒΜ2] marTlac arian samkuTxedis medianebi. 

gamokvleva (nax. 6). agebis 1-li, me-2 da me-3 etapebi 

yovelTvis Sesrulebadia, imaSi dasarwmuneblad, rom me-4 etapic 

Sesrulebadia, unda ganvixiloT, Tu ramdenad daculia sami 

cnobili gverdiT samkuTxedis arsebobis  2/3(m1−m2)< C<2/3(m1+m2) 

agebis me-5, me-6 da me-7 etapebic yovelTvis Sesrulebadia. 

ganvixiloT Tu ramdenad Sesrulebadia me-8 etapi. 

ΑΜ2 da ΒΜ1 wrfeebi mocemul pirobebSi yovelTvis 

gadakveTili iqneba da amasTan yovelTvis  ΑΒ wrfis mxares, 

romel mxaresac mdebareobs Ο wertili. marTlac ΑΜ2 rom ΒΜ1-is 

paraleluri yofiliyo, maSin imis gamo, rom paralelur 

monakveTebs ([ΑΒ]॥[Μ2Μ1]) Soris mdebare paraleluri monakveTebi 

([Α2Μ2]॥[ΒΜ1]) tolia, iqneboda winaaRmdegobrivi imisa, rom 

Μ2Μ1=1/2ΑΒ (ix. damtkiceba). Tu davuSvebT ΑΜ2 da ΒΜ1 wrfeebis 

gadakveTas ΑΒ wrfis meore mxares, maSin [Μ1Μ2] gamovidoda [ΑΒ]-

ze meti. 

amrigad, ganxilul amocanas amonaxsni SeiZleba hqondes 

maSin da mxolod maSin, Tu daculi iqneba piroba 2/3(m1−m2)< 

C<2/3(m1+m2). 

gamokvleva gviCvenebs, rom ganxiluli amocanis pasuxi 

erTaderTia, radgan agebis yoveli nabiji Sesrulebulia 

calsaxad, tolobis sizustiT. 

SeniSvna. sruli gamokvlevisaTvis saWiroa imis Cvenebac, 

rom agebis sxva xerxiT warmoebisas SeuZlebelia iseTi 

samkuTxedis miReba, romelic daakmayofilebs amocanis yvela 

pirobas da ar iqneba Cvens mier agebuli samkuTxedis toli. amis 

mtkiceba eyrdnoba Teoremas: Tu erTi samkuTxedis fuZe da 

“gverdiTi” medianebi Sesabamisad udris meore samkuTxedis 

fuZesa da “gverdiT” medianebs, aseTi samkuTxedebi tolia.  
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2.3. wertilTa geometriuli adgili da misi, rogorc meTodis 

gamoyeneba agebis amocanebSi 

 

uwyveti sididis gansazRvraSi aristoteles miaCnda, [6] rom 

Tu diskretuli sidide ganixileba, rogorc wertilTa simravle, 

maSin SeuZlebelia uwyveti sidide ganxilul iqnas, rogorc 

ganuyofeli elementebis simravle. igi Tvlida, rom Tu wertils 

ar gaaCnia zomebi, maSin erTmaneTTan uwyvetad mijrili ori 

wertili gardaiqmneba erT wertilad da Sesabamisad masac ar 

eqneba zomebi. igive SeiZleba iTqvas sam da a.S. nebismieri 

raodenobis wertilzec. amasTan amgvar mtkicebas, romelic 

SesaZloa marTebuli iyos wertilebis sasruli ricxvisaTvis, 

aristotele avrcelebda wertilTa usasrulo simravlezec. amis 

gamo aristotele wirebs ganixilavda ara rogorc wertilTa 

simravles, aramed rogorc “adgils” sadac SesaZloa wertilebis 

ganlageba. aqedan aris warmoSobili termini _ ”wertilTa 

geometriuli adgili”. aristotele da misi mimdevari 

maTematikosebi wirebs da zedapirebs ar gansazRvravdnen, 

rogorc mocemuli pirobiT urTierTTan dakavSirebul wertilTa 

simravleebs. amasTan dakavSirebiT, swored terminologiis 

dasazusteblad, saWiroa gadawyvetiT iTqvas, rom “wertilTa 

geometriuli adgilis” cneba, rogorc ukve iTqva, savsebiT 

emTxveva termins _ “wertilTa simravle”. wertilTa nebismieri 

simravle imavdroulad aris wertilTa geometriuli adgili, 

romlis yoveli wertili Tavisi garkveuli TvisebiT ekuTvnis am 

simravles. 

agebis yoveli amocana arsebiTad daiyvaneba (amocanis 

monacemebis mixedviT) erTi an ramdenime wertilis moZebnaze [85]. 

magaliTad, samkuTxedis ageba daiyvaneba misi wveroebis 

moZebnaze; wrewiris ageba _ misi centrisa da am wrewiris 

kuTvnili erTi wertilis moZebnaze da a.S.. sayuradReboa is 

garemoebac, rom Cvens xelT arsebuli saxazavi xelsawyoebi: 

saxazavi, fargali, samkuTxedi, mrudTarga da sxva _ rogorc 
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wesi, momarjvebulni arian wirebis gamosaxvaze, amitom agebis 

yoveli amocanis gadawyvetaSi yoveli wertili (uSualod 

mocemuli wertilis garda) iZebneba ori wiris TanakveTiT. 

magaliTisaTvis davubrundeT samkuTxeds  (ABC) da ganvixiloT 

misi ageba, roca cnobilia am samkuTxedis sami gverdi (a,b da c) da 

daculia am gverdebs Soris zemoT moyvanili Tanafardoba anu 

piroba am monacemebis mqone samkuTxedis arsebobis Sesaxeb. am 

amocanaSi Cveulebriv erT-erT gverds (magaliTad, [ΑΒ]=C) Tvlian 

agebulad da amis mixedviT eZeben  C wveros. es ukanaskneli 

ganisazRvreba ori  _  Ο=Α,  R=AC=b  da   O=B,  R=BC=a  wrewiris 

TanakveTis Sedegad (Sesabamisi naxazi misi simartivis gamo ar 

mogvyavs da mis Sesrulebas mkiTxvels vandobT). 

imis Sesabamisad, rom saZiebeli wertili ganisazRvreba, 

rogorc ori wiris TanakveTis Sedegi, saZiebeli wertilis 

mimarT amocanis mier wayenebuli moTxovnebi SesaZloa davweroT 

or cal-calke Camoyalibebul pirobad da TiToeuli maTgani 

(piroba) EEdaFF simboloebiT aRvniSnoT, am pirobaTagan romelime 

calke aRebuli ver uzrunvelyofs saZiebeli wertilis 

gansazRvras. yvela wertilis (romlebic akmayofileben E pirobas) 

simravle aRvniSnoT   M‐iT, xolo im wertilebis, romlebic 

akmayofileben F pirobas _ N‐iT. saskolo geometriaSi E simravles 

“wertilTa geometriuli adgili” ewodeba. miuxedavad amisa, Cven 

am ukanasknels xSirad “simravlis” saxeliT movixseniebT da 

yovelTvis mxedvelobaSi gveqneba am ori cnebis identuroba. am 

simboloebis SemoRebis Semdeg SegviZlia vTqvaT, rom agebis 

amocanis pasuxi es aris M da N simravleebis TanakveTis ageba anu 

am ori simravlis im wertilebisagan Sedgenili figura, 

romlebic erTdroulad ekuTvnian rogorc erT (E),  ise  meore  (F) 

simravles.  

zemoTTqmulis sailustraciod ganvixiloT magaliTebi. 
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nax.8    mocemuli kuTxis gverdebis mxebi wrewiris ageba 

pirveli magaliTi. avagoT mocemuli kuTxis  (∠ABC) 

gverdebis mxebi wrewiri ise, rom es wrewiri erT-erT mocemul 

gverds (mag., BA) mocemul wertilSi (D) Seexos (sur.8) 

amocanis amosaxsnelad sakmarisia vipovoT saZiebeli 

wrewiris  (g) centri  (O). imis gamo, rom asagebi wrewiri  (g) SexebaSi 

unda iyos mocemuli kuTxis gverdebTan  (E  piroba),  misi centri  

moTavsebuli iqneba mocemuli  kuTxis  a  biseqtrisaze (M 

simravle), xolo imis gamo, rom saZiebelma wrewirma (g), zemoT 

aRniSnuli pirobis garda,  unda daakmayofilos meore pirobac (F 

piroba) anu mocemuli kuTxis gverds unda Seexos mocemul 

wertilSi  (D), saZiebeli wrewiris centri  (O) moTavsebuli unda 

iyos AB gverdis mimarT D wertilSi aRmarTul b perpendikularze 

(N simravle). amgvari msjelobiT saZiebeli O centri miiReba a da b 

wrfeebis TanakveTis Sedegad _ Ο=a∩b. 

rogorc zemoT aRniSnulidan irkveva, ganxilul amocanas 

yovelTvis eqneba amoxsna da amasTan mxolod erTi. 

  

 

 

 

 

 

 

 

 

nax. 9    A wertilidan a manZiliT, xolo B da C wertilebidan 

toli manZilebiT daSorebuli wertilis ageba. 
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meore magaliTi. mocemulia sibrtyis sami wertili  (A,B da 

C). mocemulia agreTve a  monakveTi da moiTxoveba iseTi wertilis 

ageba, romelic A_dan mocemuli  a   monakveTis toli manZiliT 

iqneba daSorebuli da romlis B–dan da  C–dan daSoreba iqneba 

toli (nax. 9). 

 wina amocanis analogiurad, aqac saZiebelma wertilma ori 

piroba unda daakmayofilos: 

pirveli. saZiebeli wertili daSorebuli unda iyos A-dan a 

manZiliT (E piroba).  M simravlis yvela wertilis erToblioba 

iqneba g wrewiri Α=Ο centriT da R=a radiusiT.  

meore. saZiebeli wertili Tanabari manZiliT unda iyos 

daSorebuli  B–dan da  C–dan (F piroba).  N simravlis yvela 

wertilis erToblioba iqneba [AC]–is Suaperpendikulari (b=N); 

wertili, romelic daakmayofilebs  E  da F pirobebs, 

ganisazRvreba M da N simravleebis TanakveTiT. 

 g wrewiris da  b wrfis ganlagebis mixedviT amocanas 

SesaZloa hqondes ori (nax. 2-ze naCvenebi SemTxveva, wertili 1 da 

2), erTi an arcerTi amonaxsni.  

 

 

 

 

 

 

 

nax. 10   ori paraleluri wrfis mxebi da mocemul wertilze 

gamavali wrewiris ageba 

mesame magaliTi. mocemulia ori paraleluri wrfe  (a da b) 

da D wertili. avagoT wrewiri  (g1), romelic iqneba ori mocemuli 

paraleluri  wrfis mxebi  da  gaivlis mocemul D wertilze 

(nax. 10). 
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SeniSvna. wina ori magaliTisagan gansxvavebiT, 

gansaxilvel magaliTSi davicavT agebis amocanis amoxsnis sqemas, 

romelic oTxi etapisagan Sesdgeba (analizi, ageba, damtkiceba, 

gamokvleva) da romelzec ukve gvqonda saubari.  

analizi. mocemul wrfeTa (a da b) Soris manZili aRvniSnoT d 

simboloTi, maSin saZiebeli wrewiris radiusi unda udrides d/2. 

aseT SemTxvevaSi amocana daiyvaneba iseTi wrewiris centris 

agebaze, romelic daakmayofilebs or pirobas _ igi daSorebuli 

unda iyos   a-dan da   b‐dan erTnairi manZiliT    (F piroba), xolo D‐

dan d/2–manZiliT (F piroba). aqedan gamomdinareobs ageba. 

ageba.  a  wrfis nebismieri  A wertilidan davuSvaT  AB 

perpendikulari b wrfeze. avagoT  AB monakveTis 

Suaperpendikulari c da davniSnoT [AB]–s Sua wertili C.  avagoT a 

da b wrfeebidan Tanabrad daSorebuli wertilebis M simravle  (F 

piroba) anu C–ze gamavali  c||a||b wrfe, avagoT g(D,d/2)  wrewiri anu 

wertilTa N simravle (F piroba). davniSnoT Ο1=g∩c wertili. avagoT 

g1(O1, [O1D])  wrewiri. es iqneba saZiebeli wrewiri. 

damtkiceba. g1 wrewiri SexebaSia a da b wrfeebTan imitom, rom 

am wrewiris O1 centridan a da b wrfeebamde manZili erTnairia da 

udris d/2. es wrewiri D-ze gamavalia (Cans agebidan). 

gamokvleva. SesaZlebelia sami SemTxveva: 

1) D wertili moTavsebulia a da b paralelur wrfeebs Soris 

(me-3 suraTze naCvenebi SemTxveva). agebis zemoaRniSnuli gzis 

gamoyenebiT gansaxilvel amocanas aqvs ori amonaxsni:  g1(O1,[O1D]) 
da  g2(O2,[O2D]). sxva amonaxsni amocanas ara aqvs. saqme isaa, rom 

mesame wrewiris daSvebis SemTxvevaSi adgili eqneba 

winaaRmdegobas _ sami centri erTi pirobisaTvis moTavsdeba erT 

wrfeze, xolo meore pirobisaTvis igive sami centri 

ganlagebuli aRmoCndeba erT wrewirze, rac absurdia; 

2)  D wertili moTavsebulia erT-erT mocemul wrfeze  (D∈a 
an D∈b). amocanas aqvs erTi amonaxsni; 

3)   D wertili ar mdebareobs a da b wrfeebiT SemosazRvrul 

areSi da igi moTavsebulia mis gareT. Amocanas ara aqvs 

amonaxsni. 
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2.4 geometriuli gardaqmnebi 

geometriis saskolo kursi [69] iwyeba imis gansazRvriT, Tu 

ra aris geometria da amasTan dakavSirebiT vkiTxulobT _ 

geometria es aris mecniereba geometriuli figurebis TvisebaTa 

Sesaxeb. miuxedavad imisa, rom am gansazRvrebas, geometriis 

Seswavlis sawyis etapze, Secdomas ver davarqmevT, SemdgomSi 

mainc xdeba misi seriozuli dazusteba. dazustebaSi ki imis 

garkveva igulisxmeba, Tu figuraTa romel Tvisebebzea saubari 

da ras SeiZleba ewodos figuris geometriuli Tviseba [84]. 

magaliTad, aviRoT yvelasTvis kargad cnobili amocana 

agebaze: mocemulia samkuTxedis ori gverdi da maT Soris 

mdebare kuTxe. saamisod rekomendebuli agebebis Semdeg vaskvniT, 

rom dasmul amocanas erTaderTi amonaxsni aqvs. am daskvnaSi is 

azria Cadebuli, rom yvela samkuTxedi, romelsac ki aqvs 

mocemuli gverdebi da maT Soris mdebare kuTxe, erTmaneTis 

tolia. ukanaskneli mosazrebis gaTvaliswinebiT, zemoT 

aRniSnul gansazRvrebaSi, albaT ufro swori iqneba imis Tqma, 

rom mocemuli ori gverdiTa da maT Soris mdebare kuTxiT 

SesaZloa agebul iqnas usasrulod bevri samkuTxedi. aqedan ki 

SeiZleba iTqvas _ toli samkuTxedebi mxolod maTi mdebareobiT 

arian gansxvavebulni. 

ganxiluli magaliTis mixedviT SesaZloa gakeTdes saerTo 

daskvna: figuris geometriuli Tviseba es aris is Tviseba, 

romelic saerToa yvela toli figurisaTvis. am saerTo 

daskvnaSic, rogorc vxedavT, yvelaferi rigze ar aris da 

dasazustebelia, Tu ra igulisxmeba terminSi _ “toli figurebi”. 

saskolo kursidan cnobilia _ ori figura tolia maSin, Tu 

SesaZlebelia maTi urTierTSeTavseba moZraobiT. aqedan 

gamomdinareobs, rom toli figurebis saerTo Tvisebebi is 

Tvisebebia, romlebic ar icvlebian figurebis moZraobis dros. 

Tu mocemuli figuris yovel wertils gadavaadgilebT 

raime saSualebiT, miviRebT axal figuras. aseTYSemTxvevaSi 

amboben, rom axali figura miRebulia mocemulis gardaqmniT. 
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erTi figuris meore figuraSi gardaqmnas maSin ewodeba moZraoba, 

Tu igi inarCunebs manZilebs wertilebs Soris anu erTi figuris 

ori nebismieri A da B wertili gadahyavs meore figuris  A′ da B′ 

wertilSi    |ΑΒ|=|Α′Β′|  pirobiT. 

SevniSnavT, rom moZraobis cneba geometriaSi 

dakavSirebulia gadaadgilebis Cveulebriv procesTan, magram 

vinaidan geometriaSi mniSvnelovania mxolod figuris sawyisi da 

saboloo mdebareobebi da ara gadaadgilebis mTeli procesi, 

amitom termins _”moZraoba”_ eniWeba upiratesoba. 

zemoT moyvanili msjelobidan gamomdinare, pasuxi kiTxvaze, 

Tu ra aris geometria, SesaZloa Camoyalibdes amgvari redaqciiT: 

geometria es aris mecniereba, romelic Seiswavlis geometriuli 

figurebis im Tvisebebs, romlebic ucvlelad rCebian figuris 

moZraobis dros (pirveli gansazRvreba). 

saqmis viTarebaSi garkvevis mizniT kidev erTxel 

gavaanalizoT zemoTTqmuli _ Cven mivediT im daskvnamde, rom 

geometria, es aris mecniereba, romelic swavlobs figuris im 

Tvisebebs, romlebic ucvlelia moZraobis dros, xolo moZraoba 

_ es aris gardaqmna, romelic ar cvlis manZils or wertils 

Soris. 

geometriis saskolo kursis mTeli programa imis dasturia, 

Tu ra mniSvnelobiT sargeblobs geometriaSi manZilis cneba da 

ra adgili ukavia agebis amocanebis amoxsnaSi monakveTis sigrZes, 

magram, miuxedavad amisa, arsebobs Teoremebi, romlebic 

aranairad ar ukavSirdebian manZilis cnebas, im TeoremebSic ki, 

romelTa formulirebaSi saubaria monakveTis sigrZeze, 

figurirebulia ara monakveTis sigrZe, aramed ori an meti 

sigrZis fardoba. magaliTad, “samkuTxedis nebismieri kuTxis 

biseqtrisa, mopirdapire gverds aRebul kuTxesTan mimdebare 

gverdebis proporciul nawilebad hyofs”, “erT an ramodenime 

tol wreSi aRebuli ori araTanabari sigrZis qordidan ugrZesia 

is, romelic axlosaa wris centrTan”, “Tu marTkuTxa 

samkuTxedis gverdebi gazomilia erTi da igive zomis erTeuliT, 
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maSin hipotenuzis sigrZis kvadrati udris kaTetebis sigrZeTa 

kvadratebis jams” (piTagoras Teorema) da a.S.. 

sigrZis cneba aucileblad Seicavs zomis erTeulis 

arsebobas, magram geometriuli Teorema ar SeiZleba iyos 

dakavSirebuli sigrZis raime erTeulTan da amitom am 

TeoremebSi monakveTebis sigrZeTa fardobaa prevalirebuli. 

amitom aris, rom piTagoras zemoT moyvanili Teorema iwyeba ase: 

“Tu marTkuTxa samkuTxedis gverdebi gazomilia erTi da igive 

zomis erTeuliT, maSin...” _ Teoremis amgvari dasawyisi imaze 

miuTiTebs, rom masSi saubaria gverdebis fardobaze. saqme isaa, 

rom Tu moTxovnilia monakveTebis erTi da igive zomis 

erTeuliT gazomva, magram miTiTebuli ar aris TviT zomis 

erTeuli, Cven SegviZlia vimsjeloT mxolod monakveTebis 

sigrZeTa fardobaze. bunebrivia, rom ar SeiZleba Teorema 

marTebuli iyos maSin, roca monakveTebi izomeba milimetrobiT 

da aramarTebuli, Tu imave monakveTebs gavzomavT santimetrobiT. 

amrigad, wertilebs Soris manZils, geometriis zemoT moyvanil 

gansazRvrebaSi unda Seesrulebina mTavari roli, magram 

SemdgomSi msjelobam sapirispiro aCvena: _ geometriul 

TeoremebSi wertilebs Soris manZili saerTod ar figurirebs. am 

garemoebas pirvelma f. kleinma (germaneli maTematikosi, 

1849_1925) miaqcia yuradReba da geometriisaTvis amgvari 

gansazRvreba Camoayaliba: geometria es aris mecniereba, romelic 

Seiswavlis geometriuli figurebis im Tvisebebs, romlebic ar 

icvlebian msgavsebis gardaqmnaSi (meore gansazRvreba). 

Tavis mxriv, msgavsebis gardaqmna ganisazRvreba rogorc 

gardaqmna, romelic ar cvlis wertilTa wyvilebs Soris 

manZilebis fardobas. 

rgorc vxedavT, geometriul ToremebSi ar figurirebs 

monakveTebis sigrZeebi da iq mxolod am sigrZeTa fardobazea 

saubari. es imas niSnavs, rom msgavsi figurebi geometriisaTvis 

erTmaneTisagan gansxvavebuli figurebia. marTalia, es azri 

sruliad marTebulia maSin, roca vsaubrobT elementaruli 
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geometriis Teoremebze, magram agebis amocanebze gadasvlisTanave 

igi kargavs am marTebulebas. saqme isaa, rom agebis amocanebSi 

monakveTis sigrZe ganisazRvreba ara ricxviT, aramed rogorc 

mocemulis toli. magaliTad, Tu amocana gulisxmobs ABC 

samkuTxedis agebas, roca cnobilia misi ori gverdi (mag. AC da 

AB) da mediana (CD), es imas niSnavs, rom mocemulia sami agebuli 

monakveTi [AC], [AB] da [CD]. naTelia, rom agebis am amocanebSi 

figurirebulia uSualod monakveTebis sigrZeebi da ara am 

sigrZeebis fardoba. aqedan gamomdinare, msgavsi (da ara 

aucileblad toli! ) samkuTxedebi CvenTvis ukve aRar iqneba 

Tanabaruflebiani, kerZod Tu erTi samkuTxedi iqneba amocanis 

pasuxi, maSin sxvebi (am samkuTxedis aratoli) ver 

daakmayofilebs amocanis pirobebs. rogorc vxedavT, agebis 

amocanebi arsebiTad eyrdnoba pirvel gansazRvrebas. 

geometriis rogorc mecnierebis zemoTmoyvanili pirveli 

da meore gansazRvrebebis SedarebiTi analiziT mivdivarT 

faqtiurad ori gansxvavebuli geometriis _moZraobis geometria  

(pirveli gansazRvreba) da msgavsebis geometria (meore 

gansazRvreba) _ arsebobamde. [64]amasTan meore geometriaSi 

miRebuli figuraTa Tvisebebi exeba pirvel geometriasac. 

marTlac, figuris yoveli Tviseba, romelic ar icvleba 

msgavsebis gardaqmnaSi, arc moZraobaSi ganicdis cvlilebas. aqve 

SevniSnavT, rom am mtkicebulebis Sebrunebuli ZalaSi ar rCeba. 

saqme isaa, rom moZraobis geometriaSi figuris or wertils 

Soris manZili mis geometriul Tvisebas warmoadgens, xolo 

msgavsebis geometriaSi mxolod manZilebis fardobas 

ganixilaven. es garemoebaa imis mizezi, rom msgavsebis geometria 

gacilebiT naklebad Seicavs agebis amocanebs, vidre moZraobis 

geometria. 

davfiqrdeT imaze, Tu rogor mivediT ori geometriis 

arsebobis daSvebamde. 

moZraobis geometria Cven ganvsazRvreT, rogorc 

geometriuli figurebis im TvisebaTa Semswavleli mecniereba, 
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romlebic ar icvlebian moZraobis dros. am geometriaSi ori 

toli figura ganusxvavebeli figurebia. rac Seexeba msgavsebis 

geometrias, igi ganvsazRvreT, rogorc geometriuli figurebis im 

TvisebaTa Semswavleli mecniereba, romlebic ar icvleba 

msgavsebis gardaqmniT. am geometriaSi ganusxvavebelia msgavsi 

figurebi. amgvari logikiT SesaZloa ufro Sors wasvla da  

gardaqmnaTa iseTi erTobliobis moZebna, romelic sxva 

geometrias daedeba safuZvlad. imisaTvis, rom sabolood gavceT 

pasuxi kiTxvaze, ra aris geometria, saWiroa winaswar gavarkvioT, 

geometriuli gardaqmnebis romeli erToblioba SeiZleba iqnes 

miCneuli yoveli axali geometriis safuZvlad. 

imis gaTvaliswinebiT, rom mkiTxvels ukve Seswavlili aqvs 

geometriis saskolo kursi, qvemoT SevecdebiT apriorulad 

CamovayaliboT moTxovnebi, romlebsac unda akmayofilebdes 

gardaqmnaTa erToblioba imisaTvis, rom igi miCneul iqnas axali 

geometriis safuZvlad: 

1) gardaqmnaTa erToblioba unda Seicavdes igivur 

gardaqmnas (figura rCeba adgilze da iTvleba, rom gardaqmnis 

Sedegad igi gadavida TavisTavSi); 

2) Tu erTobliobaSi Sedis raime Π gardaqmna, romelSic F 

figura gadadis F′ figuraSi, maSin am erTobliobaSi Sedis 

Sebrunebuli gardaqmna P, romelSic F′ gadadis F figuraSi; 

3) Tu erTobliobaSi Sedis ori gardaqmna _ Π1 (F figura 

gadadis F1 figuraSi) da Π2 (F1  figura gadadis F′ figuraSi), maSin 

amave erTobliobaSi Sedis Π3 gardaqmnac, romelSic F  figura 

gadadis F′ figuraSi. 

gardaqmnebis yovel erTobliobas, romlebic xasiaTdebian 

1_3 TvisebebiT, geometriaSi gardaqmnebis jgufis saxeliT 

icnoben. 

zemoT aRniSnulis safuZvelze SegviZlia CamovayaliboT 

geometriis, rogorc mecnierebis gansazRvrebis ganzogadebuli 

varianti _ geometria aris geometriul figuraTa im Tvisebebis 
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Semswavleli mecniereba, romlebic ar icvlebian raime 

gardaqmnebis jgufis gardaqmnebSi (mesame gansazRvreba). 

am gansazRvrebis mixedviT arsebobs ara erTi, aramed 

mravali geometria, aqedan romelime erTis CamoyalibebisaTvis 

sakmarisia gardaqmnebis raime jgufis arCeva. amgvari arCevanis 

kerZo magaliTebia zemoT ganxiluli “moZraobis geometria” da 

“msgavsebis geometria”. 

geometriis saskolo kursidan CvenTvis cnobilia 

gardaqmnis sxvadasxva saxeebi: simetria, brunva, moZraoba, 

msgavseba da sxv.. zemoT CamovayalibeT geometriuli gardaqmnebis 

zogadi gansazRvreba. am gansazRvrebas efuZneba geometriaSi 

cnobili sxva gardaqmnebic, romlebic, Cveni azriT, 

mniSvnelovania elementaruli geometriisaTvis, kerZod, 

orTogonaluri gardaqmnebi, gegmiluri gardaqmnebi da inversia. 

gardaqmnebi sainteresoa ori ramis gamo: 

1) isini “umartivesia” im azriT, rom maTSi SenarCunebulia 

geometriis ZiriTadi figurebi _ monakveTebi da kuTxeebi 

(orTogonaluri gardaqmna), wrfeebi (afinuri da gegmiluri 

gardaqmnebi), wrfeebi da wrewirebi (inversia). 

2) geometriis dayofa elementarul, afinur, gegmilur da 

sxva geometriebad ganpirobebulia imiT, Tu romeli geometriuli 

Tvisebebis SenarCunebiT xasiaTdeba esa Tu is geometriuli 

gardaqmna da romeli Tvisebebis darRveva xdeba am gardaqmnebSi, 

magaliTad, elementarul geometrias saqme aqvs geometriuli 

figurebis im TvisebebTan, romelTa SenarCunebac SesaZlebelia 

moZraobaSi an msgavsebis gardaqmnaSi; afinuri geometria 

swavlobs geometriuli figurebis im Tvisebebs, romlebic 

SenarCunebulia afinur gardaqmnebSi _ wrfivoba, paraleloba, 

erTi wrfis monakveTebis fardoba. afinur gardaqmnebSi icvleba 

figurebis metruli Tvisebebi _ monakveTis sigrZe, kuTxis sidide 

da sxv.. gegmiluri geometria swavlobs im Tvisebebs, romlebic 

ar icvlebian gegmilur gardaqmnebSi _ wrfivoba, erTi wrfis 

oTxi wertilis ormagi fardoba (kerZod harmonizmi). gegmilur 
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gardaqmnebSi icvleba ara marto monakveTis sigrZe da kuTxis 

sidide, aramed paraleluri wrfeebic ki, romlebic, rogorc 

wesi, gadakveTil wrfeebSi gadadian. 
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2.5 geometriuli asaxvebi 

cnobilia, rom wertilTa nebismier simravles geometriuli 

figura ewodeba. simoklisaTvis am ukanasknels momavalSi 

“figuras” vuwodebT da yovelTvis mxedvelobaSi gveqneba misi 

geometriuli xasiaTi. wrfe, sibrtye da sivrce figurebis 

magaliTebia, rogorc wertilTa usasrulo simravleebi. 

ganmartebis mixedviT, erTi wertilic figuras warmoadgens, anu 

simravles, romelic erTi elementisagan aris Sedgenili 

(igulisxmeba, rom wertili aris figuris (wertilTa simravlis) 

elementi) [86].  

im kanons an wess, romliTac Φ figuris yovel wertils Φ′ 

figuris romelime erT garkveul wertils SevusabamebT, ewodeba 

Φ figuris Φ′ figuraSi asaxva. 

elementaruli geometriidan cnobilia simravlis 

simravleze asaxvis cneba. [66] saxeldobr, Φ simravlis Φ′ 

simravleze asaxva (aRiniSneba ƒ  simboloTi) niSnavs  Φ da Φ′ 

simravleTa elementebs Soris iseT Sesabamisobas, romlis 

drosac mTeli Φ simravlis saxe Φ′ simravles emTxveva, rac 

simbolurad SesaZloa Caiweros ase:   

    ƒ(Φ)=Φ′ 

aseT SemTxvevaSi Φ simravlis asxvas Φ′ simravleze (da ara 

simravleSi) sureqcia ewodeba. 

zogad SemTxvevaSi, roca ƒ(Φ)⊂Φ′, amboben, rom ƒ aris Φ 

simravlis asaxva Φ′ simravleSi (da ara simravleze). 

Tu Φ simravlis or erTmaneTisagan gansxvavebul elements 

(wina saxes), ƒ ƒ(Φ)=Φ′ (an ƒ(Φ)⊂Φ′,) dros, Seesabameba Φ′ simravlis 

agreTve ori gansxvavebuli elementi (saxe), maSin aseT asaxvas 

ineqcia ewodeba. 

asaxvas, romelic erTdroulad sureqciac aris da ineqciac, 

bieqcia ewodeba. amgvarad, bieqcia es aris ori simravlis iseTi 

urTierTcalsaxa Sesabamisoba, romlis drosac erTi simravlis 

yovel elements Seesabameba meore simravlis erTi da mxolod 
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erTi elementi da piriqiT, meore simravlis yovel elements 

Seesabameba pirveli simravlis erTi da mxolod erTi elementi. 

aseT asaxvas urTierTcalsaxa anu Seqcevadi asaxva ewodeba. 

Seqcevadi asaxvis magaliTebia CvenTvis saskolo xazvis kursidan 

cnobili monJis epiuri da aqsonometria. 

sivrcis (an sibrtyis) TavisTavze Seqcevad asaxvas sivrcis 

(an sibrtyis) gardaqmnas uwodeben, sxvagvarad rom vTqvaT, 

simravlis gardaqmna es aris am simravlis TavisTavze 

urTierTcalsaxa asaxva anu bieqcia, rac simbolurad SesaZloa 

ase CavweroT:  

                       ƒ ƒ:Φ→Φ 

gavixsenoT is, rac geometriis saskolo kursidanac 

cnobilia da razec wina TavSi zogadad ukve gvqonda saubari: 

sibrtyis an sivrcis gardaqmnis umartivesi saxeebia _ moZraoba 

(romlis drosac nebismier or wertils Soris manZili 

ucvlelia) da msgavseba (romlis drosac nebismier or wertils 

Soris manZili erTi da igive fardobiT (k>0) icvleba).  

terminologiis Semdgomi dazustebis mizniT SevniSnavT: Tu  

A∈F  wertils A′∈ F′  wertili SevusabameT, amboben, rom  Α 

wertili Α′ wertilze aisaxeba. Α′ wertils Α wertilis anasaxi 

ewodeba, Α wertils ki _ Α′ wertilis wina saxe. 

Φ′ figuris yvela wertilis (romlebic Φ figuris TiTo 

wertilis anasaxs mainc warmoadgens) simravles Φ figuris 

anasaxi ewodeba, xolo Φ figuras _ am anasaxis wina saxe. 

ganmeorebiT davazustoT, rom asaxvis gansazRvrebaSi 

sayuradReboa “Si” da “ze” Tandebulebis xmareba. saxeldobr, 

roca Φ′ figura iseT wertilebsac Seicavs, romlebic ar 

warmoadgenen Φ figuris arc erTi wertilis anasaxs, amboben, 

rom Φ figura aisaxa Φ′ figuraSi. am SemTxvevaSi Secdomaa 

vTqvaT, rom Φ figura Φ′ figurazea asaxuli. 
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sakiTxis CvenTvis saintereso aspeqtSi ganxilvis mizniT 

ganvixiloT samganzomilebiani sivrcis sibrtyeze asaxvis anu 

dagegmilebis procesis geometriuli arsi. 

vTqvaT, sivrceSi gvaqvs Π′ sibrtye, romelsac gegmilTa 

sibrtyes anu “sasuraTe” sibrtyes vuwodebT (nax.11). 

  

 

 

 

  

                      

                                                                            

 

 

 

 

 

nax. 11   centraluri dagegmilebis aparati 

avirCioT raime S∉Π′ wertili da vuwodoT mas dagegmilebis 

centri. imisaTvis, rom ABC samkuTxedi davagegmiloT Π′ 

sibrtyeSi, S′ wertilidan, rogorc dagegmilebis centridan, 

gavavloT TanmimdevrobiT, A, B, da C wveroebze gamavali 

Sesabamisad a, b da c magegmilebeli sxivebi da davniSnoT maTi Π′ 

gegmilTa sibrtyesTan TanakveTis A′, B′, da C′ wertilebi anu 

sivrcis A, B, da C wertilebis anasaxebi (centraluri gegmilebi) 

Π′ sibrtyeSi (Α wertili iqneba Α′ wertilis wina saxe, Β _ Β′ 

wertilis wina saxe, xolo C _ C′ wertilis wina saxe). miRebuli 

anasaxebis (gegmilebis) TanamimdevrobiTi SeerTebiT miviRebT 

ΔABC-is (wina saxe) ΔA′B′C′ (anasaxi) centralur gegmils Π′ 

sibrtyeSi. 

yuradReba mivaqcioT imas, rom zemoaRwerili xerxiT 

avagebdiT samkuTxedis nebismier wveros, rogorc wertilis 
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centralur gegmils, Tu igi dagegmilebis S centrTan ar 

iqneboda SeTavsebuli. marTlac, aseTi damTxvevis SemTxvevaSi 

arc magegmilebeli sxivi gamova gansazRvruli da Sesabamisad 

arc centraluri gegmili moiZebneba Π′ gegmilTa sibrtyeSi. 

amrigad, dagegmilebis S centri sivrcis is gansakuTrebuli 

wertilia, romelsac gegmili ara aqvs. S-is analogiurad 

arsebobs sxva wertilebic, romlebsac agreTve ara aqvT 

centraluri gegmili, magram amaze cota mogvianebiT gveqneba 

saubari. 

davubrundeTYnax. 11 da yuradReba mivaqcioT im garemoebas, 

rom Α da Β wveroebis dagegmilebiT davagegmileT ΑΒ gverdi da 

Sesabamisad Α da Β wertilebze gamavali wrfis kuTvnili 

wertilebis usasrulo simravle. saqme isaa, rom M∈AB nebismieri 

wertilis M′ gegmili A′B′-Tan iqneba SeTavsebuli (M′∈A′B′). Zneli 

ar aris imis SemCnevac, rom AB-s kuTvnil wertilebze gamavali 

nebismieri sxivi SAB sibrtyeSi iqneba moTavsebuli da AB-s 

kuTvnili yoveli wertilis gegmili A′B′ gegmilTan iqneba 

SeTavsebuli. aqedan gamomdinare ukve SegviZlia davafiqsiroT 

centraluri dagegmilebis zogierTi Tviseba: 

1) wertilis gegmili isev wertilia; 

2) wrfis gegmili isev wrfea; 

3) Tu wertili sirceSi ekuTvnis wrfes, maSin am wertilis 

gegmili wrfis gegmilTan aris SeTavsebuli.  

ganvixiloT kerZo SemTxveva: Tu mocemuli wrfe gadis 

dagegmilebis S centrze, e.i. TviTon warmoadgens magegmilebel 

wrfes, maSin aseTi wrfis centraluri gegmili aris wertili. 

marTlac, a magegmilebeli wrfis yvela wertili A′  wertilSi 

aisaxeba (mag., Tu D∈a, maSin D′∈A′). 

centraluri dagegmilebis zemoaRniSnul sqemaSi Cven 

davinaxeT, rom wrfis gegmilis asagebad sakmarisia misi ori 

wertilis gegmilis ageba, xolo am wertilebis SemaerTebeli 

wrfe saZiebeli gegmili iqneba. am logikiT da elementaruli 
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geometriis aqsiomebis gaTvaliswinebiT (saxeldobr, sam 

arakolinearul wertilze erTaderTi wrfe gadis), SegviZlia 

davaskvnaT, rom sivrcis sami arakolinearuli werilis 

dagegmilebiT gegmilTa sibrtyeSi erTaderTi sibrtye 

ganisazRvreba. aq sayuradReboa is, rom am gziT miRebul Sedegs 

wrfis analogiiT, sibrtyis gegmils ver davarqmevT _ sibrtye Tu 

magegmilebeli ar aris (mag., SAB), maSin misi gegmili brtyel 

wertilovan vels warmoadgens. 

saqmis gamartivebis mizniT SemovitanoT dasagegmilebeli 

obieqtis ganmsazRvrelis cneba, rac sibrtyis SemTxvevaSi sami 

arakolinearuli wertili gamodis. es exeba nebismieri figuris 

dagegmilebas, radgan yoveli figuris wertilTa simravlidan 

yovelTvis SesaZloa gamocalkevdes (miaxloebiT mainc) 

wertilebis is qvesimravle, romelic calsaxad gansazRvravs am 

figuris gegmils. magaliTisaTvis warmovadginoT nebismieri 

mravalwaxnaga, vTqvaT, paralelepipedi. am figuris centraluri 

gegmilis asagebad sakmarisia avagoT misi wveroebis (rva wvero) 

centraluri gegmilebi, xolo Semdeg SevaerToT isini imave 

TanamimdevrobiT, rogoriTac isini SeerTebulni arian TviT 

figuraSi. amiT avagebT paralelepipedis emelementebis (wveroebi, 

wiboebi, waxnagebi) gegmilebs, romlebic savsebiT gansazRvraven 

mocemul figuras gegmilTa sibrtyeSi rogorc geometriuli, 

aseve TvalsaCinoebis TvalsazrisiT. dainteresebuli mkiTxveli 

albaT mixvdeba, rom dagegmilebis am process bieqcias ver 

davarqmevT da dagegmilebis mxolod pirdapir amocanas aqvs 

calsaxa pasuxi: mocemul wina saxes erTaderTi anasaxi 

Seesabameba. rac Seexeba Sebrunebul amocanas _ anasaxis mixedviT 

wina saxis calsaxad gansazRvra _ am sqemaSi daculi ar aris da 

pasuxebis usasrulo simravlesTan gvaqvs saqme. amaSi 

dasarwmuneblad aviRoT a,b  da c  magegmilebel sxivebze 

ganlagebuli wertilebis nebismieri sameuli (mag., Q∈a, R∈b da 

T∈c), romelic Tavis mxriv ABC samkuTxedisagan gansxvavebul 

samkuTxeds (QRT) gansazRvravs (sur.1). ukanasknelis centraluri 
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gegmili gasagebi mizeziT A′B′C′ centralur gegmilTan 

aRmoCndeba SeTavsebuli. Tu rogor SeiZleba amgvari 

mdgomareobis Tavidan acileba, mogvianebiT gveqneba saubari. 

 

 

 

 

 

 

 

nax. 12    adamianis Tvalis funqcionirebis sqema 

figuraTa asaxvis centraluri gegmilebis meTodi 

gamoirCeva didi TvalsaCinoebiT. es aixsneba imiT, rom adamianis 

mxedvelobis organos funqcionirebis sqema, geometriuli 

TvalsazrisiT, garkveuli miaxloebiT centraluri dagegmilebis 

meTodis sqemas emTxveva (nax. 12). 

Tvalis brolis optikuri centri (S) SesaZloa miviCnioT 

centraluri dagegmilebis S centrad, xolo Tvalis ukana 

kedeli _ Π′ gegmilTa sibrtyed. dasamzeri sagani moTavsebulia 

Tvalis gareT. mzeris sxivebi (anu magegmilebeli sxivebi), 

romlebic gamodian sagnis wertilebidan, optikuri centris 

gavliT, Tvalis baduraze iZlevian sagnis gamosaxulebas.  

amave mizezis gamoa TvalsaCino fotografiuli suraTebi. 

saqme isaa, rom fotoaparatis optikuri sqemac centraluri 

dagegmilebis principebTan aris miaxloebuli.  

amrigad, centraluri dagegmilebis meTodi gansakuTrebuli 

mniSvnelobiT xasiaTdeba maSin, roca obieqtis TvalsaCino 

gamosaxulebis miRebaa saWiro (magaliTad arqiteqturaSi). Tumca 

saerTod praqtikaSi da kerZod arqiteqturul proeqtebSi, 

xSirad naxazebis iseT Tvisebebsac eqceva didi yuradReba, 

rogoricaa gamosaxulebis agebis simartive, sagnebis formisa da 

zomebis aRwarmoeba da sxv.. amasTan dakavSirebiT ganvixiloT 
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dagegmilebis kidev erTi meTodi, romelic centraluri 

dagegmilebis meTodis kerZo saxed SeiZleba iqnes miCneuli. 

vTqvaT, mocemulia gegmilTa sibrtye Π′ da dagegmilebis s 

mimarTuleba, romelsac Π′-is mimarT nebismieri ganlageba 

SeiZleba hqondes, garda erTisa _ igi ar unda iyos Π′-is 

paraleluri (centralur gegmilebSi amisi eqvivalenturia is 

piroba, rom dagegmilebis S centri ar SeiZleba ekuTvnodes Π′ 

gegmilTa sibrtyes). 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 13    paraleluri dagegmilebis aparati 

dasagegmilebel obieqtad miviCnioT isev ΔABC (nax. 13) 

dagegmilebis operacia ganvaxorcieloT ase: A-ze B–ze da C-ze, 

dagegmilebis mimarTulebis (s) paralelurad gavavloT 

Sesabamisad a,b da c magegmilebeli sxivebi da davafiqsiroT 

gegmilTa sibrtyesTan maTi TanakveTis  A′,B′ da C′ wertilebi anu 

A,B da C wveroebis, rogorc wertilebis gegmilebi Π′ gegmilTa 

sibrtyeSi. gegmilebis SeerTebiT miviRebT mocemuli samkuTxedis 

(ABC) gegmils (A′B′C′) Π′ gegmilTa sibrtyeSi. dagegmilebis es 

meTodi paraleluri gegmilebis meTodis saxeliTaa cnobili. 

aqve SegviZlia davafiqsiroT paraleluri gegmilebis zogierTi 

Tviseba: 

R 
Q 

a 

b 

c 

T 

C 
B  

A 

M 

M′ 
A′=Q′ 

C′=T′ 

B′=R′ 

s 

Π′ 
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1) wertilis gegmili isev wertilia; 

2) wrfis gegmili zogadad isev wrfea, magram Tu 

dasagegmilebeli wrfe dagegmilebis mimarTulebis paraleluria, 

maSin wrfe wertilze gegmildeba; 

SeniSvna. yuradReba mivaqcioT imas, rom wrfis dagegmileba 

ori gansxvavebuli wertiliTac SeiZleba (mag., A da B 

wertilebiT ganisazRvreba am wertilebze gamavali erTaderTi 

wrfe) da magegmilebeli sibrtyiTac (mag., AB wrfeze, s-is 

paralelurad erTaderTi sibrtye gadis, romelsac Π′ gegmilTa 

sibrtyesTan TanakveTis erTaderTi wrfe gaaCnia. swored am 

wrfesTan iqneba SeTavsebuli magegmilebeli sibrtyis kuTvnili  

AB wrfis A′B′ gegmili).  

3) Tu wertili ekuTvnis wrfes (mag., M∈AB), maSin am 

wertilis gegmili wrfis gegmilTan aris SeTavsebuli. 

SeniSvna. centraluri gegmilebis analogiurad, paralelur 

gegmilebSic dasagegmilebel figuras, rogorc wertilTa 

simravles, erTaderTi gegmili Seesabameba gegmilTa sibrtyeSi 

(ΔABC da misi erTaderTi gegmili ΔA′B′C′), magram am 

mtkicebulebis Sebrunebuli ZalaSi ar aris (ix. ΔQRT. am 

samkuTxedis gegmili  ABC samkuTxedis gegmilTan aris 

SeTavsebuli _ ΔA′B′C′=ΔQ′R′T′ da es imitom, rom magegmilebeli 

wrfis kuTvnili wertilebis simravle erT wertilSi gegmildeba 

(ix. Nnax. 3.   A∈a, Q∈a, Sesabamisad  A′=Q′). 

Cven ukve vTqviT, rom paraleluri gegmilebi SesaZloa 

ganxilul iqnas rogorc centraluris kerZo SemTxveva. saqme 

isaa, rom dagegmilebis am ori meTodis geometriuli arsi 

faqtiurad erTi da igivea. gansxvaveba isaa, rom centraluri 

dagegmilebis centri “sakuTriv” wertils warmoadgens, xolo 

paraleluris – “arasakuTrivs”. Tu ras niSnavs es ori cneba, 

amis Sesaxeb momdevno TavSi gveqneba saubari. axla ki gavecnoT 

dagegmilebis kidev erT kerZo SemTxvevas, romelic 

orTogonaluri dagegmilebis saxeliTaa cnobili.                     
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vTqvaT mocemulia Π′ sibrtye da dagegmilebis 

mimaraTuleba s⊥Π′ (nax. 14). dasagegmilebel obieqtad amjerad A 

wertili miviCnioT. zemoT ganxiluli SemTxvevis analogiurad, A 

wertilis Π′ sibrtyeSi dagegmilebisaTvis gavavloT a sxivi, 

romelic gaivlis A–ze s–is paralelurad da davniSnoT misi 

TanakveTa Π′ sibrtyesTan. Α′=Π′∩a iqneba saZiebeli gegmili. imis 

gamo, rom Tavidan davuSviT s⊥Π′ piroba, zemoT aRwerili 

procesi aseTi redaqciiTac SeiZleba Camoyalibdes _ Α-dan Π′-Si 

davuSvaT perpendikulari da davniSnoT am perpendikularis fuZe 

Π′ gegmilTa sibrtyeSi. miviRebT saZiebel Α′ egmils. swored 

amitom uwodeben dagegmilebis ganxilul meTods orTogonalurs 

(orTogonaluri berZnuli sityvaa da qarTulad sworkuTxas 

niSnavs). 

 

 

 

 

 

 

 

nax. 14    orTogonaluri dagegmilebis aparati 

orTogonaluri dagegmilebis is sami ZiriTadi Tviseba, 

razec ukve iyo saubari, igivea da aRar gavimeorebT. rac Seexeba 

centraluri, paraleluri da orTogonaluri dagegmilebis 

danarCen Tvisebebs, maTi gamoyenebis sferoebs da imasac Tu 

rogor SeiZleba gadawydes dagegmilebis Sebrunebuli amocana 

anu roca mocemuli iqneba anasaxi da calsaxad rogor unda 

moiZebnos wina saxe, Cven kvlav davubrundebiT da SeviswavliT 

mxazvelobiTi geometriisa da perspeqtivis kursebis gavlis 

dros. 

 

 

A

A′ 

Π′ 
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2.6 evklides sivrce da misi Sevseba arasakuTrivi elementebiT 

samganzomilebiani sivrcis ZiriTadi kanonzomierebani da 

Tvisebebi Seswavlili iyo uZveles droSi, Cvens 

welTaRricxvamde me-3 saukuneSi, berZeni geometris evklides 

mier. amis gamo geometriul sivrces, romelic elementaruli 

geometriis Seswavlis obieqts warmoadgens, xSirad evklides 

sivrces uwodeben [83]. 

wina TavSi ganvixileT dagegmilebis procesi, romelic 

centraluri dagegmilebisa (nax. 11) da misi kerZo SemTxvevebis 

(paraleluri (nax. 13); orTogonaluri (nax. 14)) magaliTze 

vaCveneT. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 15    centraluri dagegmilebis aparati 

davubrundeT  centraluri dagegmilebis sqemas. rogorc 

nax. 15-dan Cans mocemul geometriul aparatSi, romelic Π′ 

gegmilTa (sasuraTe) sibrtyisa da S∉Π′ wertilisagan anu 

dagegmilebis centrisagan Sedgeba, sivrcis yoveli wertilis 

asaxva ver xerxdeba da am mxriv gamonaklisad S wertili 

miviCnieT. Tumca, gamonaklisi aq sxva wertilebicaa da maTi 

simravle S-ze, Π′-is paralelurad gamaval α sibrtyes ekuTvnis. 

ganvixiloT mag., D∈α wertilis dagegmilebis sakiTxi. imis gamo, 

Π′ 

α 

c b a 

S 

d 
D 

D′∞ 

C 

C′ 

B′ 

B 

A 

A′ 
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rom D-s magegmilebeli  d wrfe α-s kuTvnilia (d∈α), xolo α||Π′,  

d magegmilebeli wrfe ar gadakveTs gegmilTa sibrtyes (Π′) da 

Sesabamisad, evklides Cveulebriv sivrceSi verc D′ gegmils 

miviRebT. Tu davakvirdebiT, SevamCnevT, rom am sqemaSi, D-sgan 

gansxvavebul, magram imave α sibrtyis kuTvnili arc sxva 

wertilebis gegmilebis moZebna iqneba SesaZlebeli. imisaTvis, 

rom amgvari xarvezebisagan gavanTavisufloT dagegmilebis 

gansaxilveli aparati, pirobiT CavTvaloT: d gadakveTilia Π′-Tan 

D∞ wertilSi da es ukanaskneli danarCeni gegmilebisagan (mag., 

A′,B′,C′) imiTaa gansxvavebuli, rom sadRac usasrulobaSia 

moTavsebuli.  amgvari pirobis ganxorcieleba ki SesaZlebeli 

iqneba maSin, Tu evklides sivrces gavafarTovebT da mas 

SevavsebT CvenTvis aqamde ucnobi, e.w. “arasakuTrivi” elementebiT. 

am miznis sailustraciod ganvixiloT nax. 16. 

  

                              

                                                                           

 

 

 

 

 

 

 

nax. 16    evklides sivrcis Sevseba arasakuTrivi 

elementebiT 

vTqvaT, dagegmilebas vanxorcielebT sibrtyeze da 

dagegmilebis centris funqcias amave sibrtyis kuTvnili S 

wertili asrulebs. garda centrisa, vTqvaT, mocemulia amave 

sibrtyis kuTvnili ori ( p da p′) gadakveTili wrfe, 

romelTaganac arcerTi maTgani S–ze gamavali ar aris. 

ganvixiloT dagegmilebis procesi da amasTan dakavSirebiT 

p′ 

S 

D′ 

D′∞ 

A 

C C′∞ 

B′ 

B 

M 

A′ 
M′ 

m 

c 

d 

a 

b 

ϕ 
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miznad davisaxoT p wrfis yvela wertilis dagegmileba p′ 

wrfeze, magaliTad, Α∈p wertilis gegmili iqneba Α′∈p′ wertili. 

amis analogiurad daviwyoT p wrfis wertilebis dagegmileba p′ 

wrfeze (mag., B,M da a.S.). A,B da M wertilebis magaliTze Tu 

vimsjelebT, maTTvis wina saxis mixedviT calsaxad iZebneba 

anasaxi da piriqiT. aseT SemTxvevaSi amboben: p da p′ wrfeebis 

wertilebs Soris damyarebulia urTierTcalsaxa Sesabamisoba. 

miuxedavad amisa, Tu davakvirdebiT, iolad aRmovaCenT or iseT 

SemTxvevas, (nax. 6) roca irRveva aRniSnuli Sesabamisoba. 

sailustraciod ganvixiloT C∈p wina saxe, romelsac 

dagegmilebis gansaxilvel sqemaSi ar eZebneba anasaxi (C) daDD′∈p′  

anasaxi, romelsac ar eZebneba wina saxe. es aixsneba imiT, rom 

SC||p′  da SD||p. 

amgvarad, p da p′ wrfeebs Soris centraluri dagegmilebiT 

damyarebuli wertilovani Sesabamisoba Seicavs arsebiT xarvezs, 

romlis aRmofxvris gareSec srulyofili ver iqneba 

centraluri dagegmileba. 

aRniSnuli xarvezi, romelic evklides sivrcis ZiriTadi 

TvisebebiT aris ganpirobebuli, SesaZloa aRmofxvril iqnas, Tu 

evklides sivrces “usasrulod Soreuli” anu “arasakuTrivi” 

elementebiT SevavsebT. 

sur.6-ze naCvenebi sqema pirdapir miuTiTebs imaze, Tu 

rogor SeiZleba SevavsoT evklides sivrce arasakuTrivi 

elementebiT. imisaTvis rom dagegmilebis operaciaSi yovelTvis 

iqnes miRebuli Sesabamisi elementebis wyvili (wina saxe da 

anasaxi), sakmarisia moTxovnil iqnas piroba paralelur wrfeTa 

TanakveTis wertilis arsebobaze da mas, evklides sivrcis 

wertilebisagan gansxvavebiT, romelTac sakuTriv wertilebs 

vuwodebT, vuwodoT arasakuTrivi wertili. amiT aRmovfxvriT 

zemoaRniSnul xarvezebs da dagegmilebis operacias im ori 

gamonaklisis (sur.16 C da D wertilebi) gareSe SevasrulebT: C 

sakuTriv wertils (wina saxe) Seesabameba C′ (anasaxi) 
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arasakuTrivi wertili (aRniSnulia qveda indeqsiT _  C′∞ ), xolo 

sakuTriv wertils D′ (anasaxi) Seesabameba D (wina saxe) 

arasakuTrivi wertili (aRniSnulia qveda indeqsiT _ D′∞). 

is rac iTqva paralelur wrfeTa TanakveTis ganxilul or 

SemTxvevaze, SesaZloa gavrceldes evklides sivrcis nebismier 

urTierTparalelur wrfeTa wyvilze. aqedan gamomdinare unda 

CavTvaloT, rom evklides sivrcis yovel wrfes aqvs erTi da 

mxolod erTi arasakuTrivi wertili. 

dasaxelebis, “arasakuTrivi wertili”, warmoSoba SesaZloa 

avxsnaT M wertilis magaliTze (nax. 6). naxazidan Cans, rom p′–ze 

M′–is marcxnidan marjvniv gadaadgilebiT m magegmilebeli 

sxivis mier p′–Tan Seqmnili ϕ kuTxe TandaTanobiT Semcirdeba da 

rac ufro miuaxlovdeba MC–s, M′ miT ufro daSordeba 

dagegmilebis centrs (S). amis gamo, roca M=C, miviRebT p′-is 

arasakuTriv C′∞-s  (C-s anasaxs).  C′∞  wertils ewodeba 

“usasrulod Sorsmdebare” anu “arasakuTrivi” wertili. 

SevniSnavT, rom evklides sivrceSi, erTmaneTis paraleluri 

yvela wrfe erT da mxolod erT arasakuTriv wertilze gadis. 

geometriaSi erT wertilze gamaval wrfeTa erTobliobas 

wrfeTa konas uwodeben, xolo am wertils _ konis centrs. 

evklides sivrceSi arsebobs wrfeTa konebi mxolod sakuTrivi 

centriT. magram imis gamo, rom evklides sivrces arasakuTrivi 

wertilebic davumateT, SegviZlia vTqvaT, rom am sivrceSi 

sakuTrivi centris mqone wrfeTa konis paralelurad dasaSvebia 

arasakuTrivi centris mqone wrfeTa konis arsebobac. aseT konas 

ki qmnis sivrcis yvela is wrfe, romelic amave sivrcis romelime 

wrfis paraleluria. 

gavarkvioT, ras warmoadgens erT sibrtyeSi mdebare 

arasakuTriv wertilTa simravle. imis gamo, rom sibrtyis 

kuTvnil nebismier wrfes erTaderTi arasakuTrivi wertili aqvs, 

yovelma wrfem aRniSnuli simravle erT wertilSi unda 

gadakveTos. aqedan gamomdinare, sibrtyis arasakuTriv wertilTa 
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simravle CavTvaloT arasakuTriv wrfed da miviCnioT, rom yovel 

sibrtyes eqneba erTi da mxolod erTi arasakuTrivi wrfe. 

 

 

 

 

 

 

 

 

 

 

nax. 17    ori sibrtyis arasakuTrivi wrfe 

ganvixiloT ori sibrtye _ α||β (nax. 17). Tu am sibrtyeebSi 

gavavlebT or a∈∞ da b∈β wrfes ise rom a||b, maSin isini 

gadaikveTebian arasakuTriv wertilze, romelic gasagebi mizeziT 

miekuTvneba rogorc erT, ise meore sibrtyes. imis gamo SegviZlia 

miviCnioT, rom erTi sibrtyis yoveli arasakuTrivi wertili 

ekuTvnis am sibrtyis paralelur meore sibrtyesac. sxvagvarad 

rom vTqvaT, mocemul urTierTparalelur sibrtyeebs aqvT 

saerTo arasakuTrivi wrfe. amis Sedegad SegviZlia davaskvnaT: 

evklides sivrceSi. roca igi Sevsebulia arasakuTrivi 

wertilebiT, paralelur sibrtyeTa yoveli wyvili gadakveTilia 

arasakuTriv wrfeze, xolo erTi raime sibrtyis paralelur 

sibrtyeTa erTobliobas eqneba erTi da mxolod erTi 

arasakuTrivi wrfe.  

geometriaSi im wrfeTa erTobliobas, romlebic erT 

wrfeze arian gamavali, sibrtyeTa kona ewodeba, xolo am wrfes 

_ konis RerZi. Eevklides sivrceSi konis mxolod sakuTrivi 

RerZi arsebobs, xolo evklides sivrcis arasakuTrivi 

elementebiT Sevsebis SemTxvevaSi iTvleba, rom arsebobs 

sibrtyeTa kona arasakuTrivi RerZiT. 

a 

b 

α 

β P∞ 
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axla gavarkvioT, ras warmoadgens sivrcis arasakuTriv 

wertilTa simravle. 

rogorc SevTanxmdiT, evklides gafarToebul sivrceSi anu 

im SemTxvevaSi, roca igi arasakuTrivi wertilebiTaa Sevsebuli, 

yovel wrfes erTaderTi arasakuTrivi wertili, xolo yovel 

sibrtyes _ erTaderTi arasakuTrivi wrfe aqvs. arasakuTrivi 

wertilebisa da wrfeebis erToblioba warmoadgens evklides 

gafarToebuli sivrcis arasakuTrivi elementebis mTel 

simravles. Tu am simravles ganvixilavT rogorc wertilTa 

simravles, iolad mivalT im daskvnamde, rom am simravles yovel 

wrfesTan erTi saerTo wertili, xolo yovel sibrtyesTan _ 

erTi saerTo wrfe aqvs. amitom mizanSewonilia evklides sivrcis 

arasakuTrivi wertilebis simravle arasakuTriv sibrtyed 

miviCnioT da CavTvaloT, rom evklides sivrces erTaderTi 

arasakuTrivi sibrtye aqvs. 

amiT mTavrdeba evklides sivrcis gafarToeba [60] anu am 

sivrcis arasakuTrivi elementebiT Sevseba. amrigad, avageT iseTi 

geometriuli sivrce, romelSic dagegmilebis operacia 

yovelgvari gamonaklisis gareSe SeiZleba iqnas 

ganxorcielebuli. 

aRsaniSnavia, rom Cvens mier Semotanili sivrcis 

arasakuTrivi elementebi sakuTriv elementebTan dakavSirebulni 

arian kuTvnilebis Cveulebrivi damokidebulebiT, romlebic 

mxolod sruli formulirebebis SesaZleblobas iZlevian, ase 

magaliTad, arasakuTrivi elementebiT Sevsebul anu evklides 

gafarToebul sivrceSi marTebuli xdeba Semdegi mtkicebulebani: 

1) erT sibrtyeSi mdebare yoveli ori wrfe yovelTvis 

gadakveTilia da TanakveTis wertili SesaZloa iyos rogorc 

sakuTrivi, aseve arasakuTrivi wertili; 

2) sivrcis nebismieri ori sibrtye yovelTvis gadakveTilia 

da TanakveTis wrfe SesaZloa iyos rogorc sakuTrivi, aseve 

arasakuTrivi wrfe; 
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3) wrfe da sibrtye yovelTvis gadakveTilia da TanakveTis 

wertili SesaZloa iyos rogorc sakuTrivi, aseve arasakuTrivi 

wertili. 

SevniSnavT, rom metruli xasiaTis cnebebi, magaliTad, 

monakveTis sigrZe, kuTxis sidide, farTobi da sxv., arasakuTriv 

elementebze ar vrceldeba. 

zemoT apriorulad miviReT, rom paraleluri dagegmileba 

SesaZloa ganxilul iqnas, rogorc centraluris kerZo 

SemTxveva. es debuleba, mas Semdeg rac evklides sivrce SevavseT 

arasakuTrivi elementebiT, SegviZlia CamovayaliboT amgvari 

redaqciiT: paraleluri dagegmileba SesaZloa ganxilul iqnas, 

rogorc centraluris is kerZo SemTxveva, roca dagegmilebis 

centri arasakuTrivi wertilia. 
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2.7 dezargis Teorema da misi Sedegebi 

 

geometriul asaxvas, sadac yoveli wrfe wrfeze anu erT 

wrfeze mdebare wertilebi _ agreTve erT wrfeze mdebare 

wertilebze aisaxeba, kolinearuli asaxva an mokled kolineacia 

ewodeba. [64] 

Tu kolineacia miRebulia centraluri dagegmilebiT, maSin 

mas perspeqtiuli kolineacia ewodeba. 

davinteresdeT perspeqtiuli kolineaciiT da amasTan 

dakavSirebiT ganvixiloT nax.18.  

     

 

 

 

 

 

 

 

 

 

 

 

 

nax. 18    dezargis konfiguracia 

vTqvaT, sivrcis raime Π sibrtye S centridan 

dagegmilebulia Π′ gegmilTa sibrtyeze. ioli dasanaxia, rom 

Α∈Π nebismier wertils (wina saxe) Π′ gegmilTa sibrtyeSi 

Seesabameba Α′∈Π′ wertili (anasaxi). Sebrunebulad: nebismier  

Β′∈Π′  wertils (anasaxi) Π sibrtyeSi Seesabameba Β∈Π wertili 

(wina saxe). analogiurad SegviZlia vimsjeloT C∈Π (wina saxe) 

da C′∈Π′ (anasaxi) wertilebis mimarTac. am msjelobidan is 

daskvna gamomdinareobs, rom dagegmilebis operacia Π da Π′ 
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sibrtyeebis wertilTa Soris amyarebs urTierTcalsaxa 

Sesabamisobas. raime sibrtyis kuTvnil wertilTa simravles am 

sibrtyis wertilovani veli vuwodoT da zemoT moyvanili 

msjelobisa da ukanaskneli gansazRvrebis gaTvaliswinebiT 

davaskvnaT: centraluri dagegmilebis meTodi raime sibrtyis (Π) 

da gegmilTa sibrtyis (Π′) velebs Soris amyarebs 

urTierTcalsaxa Sesabamisobas. 

erTi velis yovel figuras, romelic ganixileba rogorc 

wertilTa simravle, Seesabameba meore velis raime figura. 

cnobilia rom wrfis centraluri gegmili isev wrfea da Tu 

wertili ekuTvnis wrfes, maSin am wertilisa da wrfis 

centraluri gegmilebi SeTavsebulia (Tu Μ∈ΑΒ, maSin Μ′∈Α′Β′). 

igive azri axla SegviZlia gamovTqvaT sxvagvarad: ori brtyeli 

velis urTierTcalsaxa Sesabamisoba, razec zemoT gvqonda 

saubari, uzrunvelyofs imas, rom erTi velis wrfes meore velSi 

isev wrfe Seesabameba, xolo erTi velis erT wrfeze ganlagebul 

wertilebs _ meore velis Sesabamis wrfeze ganlagebuli 

wertilebi. amrigad, dagegmilebis operaciiT davamyareT ori 

brtyeli velis iseTi urTierTcalsaxa Sesabamisoba, romelSic 

erTi velis (Π) wrfeze ganlagebuli wertilebis siravle 

gadadis meore velis (Π′) Sesabamis wrfeze ganlagebul 

wertilTa simravleSi. bolo fraza adasturebs kolineaciis 

zemoT moyvanil gansazRvrebas. 

SevamowmebT mag., Q wertils, misi wina saxe da anasaxi 

urTierTSeTavsebadia. amis gamo S perspeqtiuli kolineaciis 

SemTxvevaSi S=Π∩Π′ wrfe kolineaciis gansakuTrebul wrfes 

warmoadgens _ am wrfis kuTvnili yoveli wertili (mag. Q,R,T) 

ganixileba, rogorc ormagi wertili. marTlac, Tu wrfes 

perspeqtiuli kolineaciis ormag wrfes perspeqtiuli 

kolineaciis RerZs uwodeben. 

vTqvaT,  ABC da  A′B′C′ samkuTxedebi (nax.18) perspeqtiuli 

kolineaciis figurebs warmoadgenen. Tu dagegmilebis centrs S 
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simboloTi aRvniSnavT, maSin wveroebis Sesabamisi wyvilebi (A  da  

A′,B  da  B′,C  da C′)  S  centrze gamaval Sesabamis magegmilebel 

wrfeebze iqnebian ganlagebulni. amave dros, orive samkuTxedis 

Sesabamisi gverdebi magegmilebel sibrtyeSi ganlagdebian da 

amis gamo erTmaneTs gadakveTen. magaliTad, AB  da  A′B′ wrfeebi, 

romlebic  SAB  magegmilebel sibrtyeSi mdebareoben, 

kolineaciis RerZTan Q wertilSi gadaikveTebian. analogiurad 

ganixileba R  da T wertilebic da sabolood SegviZlia 

davweroT Semdegi: 

 Q = AB∩A′B′;     R = BC∩B′C′;     T = AC∩A′C′. 

zemoT moyvanili msjelobiT mivediT gegmiluri geometriis 

fundamentur Teoremamde, romelsac geometriaSi dezargis 

Teoremis saxeliT icnoben da romlis Sinaarsic aseTia: 

_ Tu ori samkuTxedis Sesabamisi wveroebis SemaerTebeli 

wrfeebi erT wertilze gadian, maSin am samkuTxedebis Sesabamisi 

gverdebi erT wrfeze mdebare sam wertilze gadaikveTebian da 

piriqiT; 

_ Tu ori samkuTxedis Sesabamisi gverdebi ikveTebian erT 

wrfeze mdebare sam wertilze, am samkuTxedebis Sesabamisi 

wveroebis SemaerTebeli wrfeebi erT wertilze gaivlian. 

SeniSvna. elementaruli geometriisagan gansxvavebiT, 

gegmilur geometriaSi samkuTxedis gverdebi ewodeba wveroebze 

gamaval sam wrfes da ara wveroebis SemaerTebel monakveTebs. 

nax.18-ze naCvenebi wrfeebisa da wertilebis erTobliobas 

dezargis konfiguracia ewodeba, romelic xasiaTdeba imiT, rom 

aTi wertilisa da aTi wrfisagan aris Sedgenili. amasTan, yovel 

wertilze sami wrfe gadis da yovel wrfeze sami wertili 

mdebareobs. 

nax.18-ze naCvenebi SemTxveva ganixileba, rogorc dezargis 

Teorema sivrceSi [83]. saqme isaa, rom ABC  da   A′B′C′ samkuTxedebi 

sxvadasxva sibrtyeSi arian ganlagebulni. SevniSnavT, rom kerZo 

SemTxvevaSi es samkuTxedebi SesaZloa erT ganlagdnen da 
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aRniSnuli Teorema kvlav ZalaSi darCes. Tumca imis gamo, rom 

erT sibrtyeSi mdebare samkuTxedebis gverdebi yovelTvis 

gadakveTilia (sakuTriv an arasakuTriv wertilebSi), unda 

SevcvaloT misi formulireba da CamovayaliboT ase: Tu ori 

samkuTxedi (ABC  da   A′B′C′) isea ganlagebuli sivrceSi, rom 

Sesabamisi wveroebis SemaerTebeli wrfeebi erT wertilSi ( S ) 

ikveTebian, maSin samkuTxedebis Sesabamisi gverdebis TanakveTis 

sami wertili (Q= AB∩A′B′,  R=BC∩B′C′   T = AC∩A′C′ ) erT wrfeze (S) 

iqnebian ganlagebulni (nax.19).  

 

 

 

 

 

 

 

 

 

 

nax. 19    dezargis konfiguracia 

dezargis Teoremis damtkiceba sibrtyisaTvis moiTxovs 

sivrciT agebebs, [60] kerZod, igi SesaZloa damtkicdes 

centraluri dagegmilebis meTodis gamoyenebiT. ganvixiloT 

pepspeqtiuli kolineaciis saxeebi, romlebSic dezargis 

Teoremaze dayrdnobiT, klasificirebis safuZvlad kolineaciis 

centrisa da RerZis mdebareoba iqneba miRebuli: 

1) homologia (berZnulia da qarTulad Sesabamisobas, 

Sesatyvisobas niSnavs) _ es aris perspeqtiuli kolineaciis saxe, 

roca centric (S) da RerZic (s) sakuTrivi elementebia. am 

SemTxvevaSi  S  centrs,  s  RerZs da mag.   A da   A′   wertilebs,   

Sesabamisad 
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homologiis centri, homologiis RerZi da homologiuri 

figurebi ewodebaT.  

homologia gansazRvrulia Tu mocemulia misi centri, 

RerZi da homologiuri wertilebis erTi wyvili. 

marTlac, vTqvaT mocemulia S  centri,  s  RerZi da 

homologiuri wertilebis erTi wyvili _ A  daAA′  (pirobis 

Tanaxmad,  S,  A  da A′   wertilebi erT wrfezea ganlagebuli),  

saWiroa ganisazRvros mocemuli B wertilis homologiuri 

(Sesabamisi) B′ wertili (nax.20). 

 

 

 

 

 

 

 

 

nax. 20    homologia 

A   da B wertilebze gamavali wrfe homologiis RerZs (s) – 

Q  wertilSi gadakveTs (Q  SeiZleba iyos sakuTrivic (suraTze 

naCvenebi SemTxveva) da arasakuTrivic), xolo AQ wrfis 

Sesabamisi wrfe A wertilze gaivlis. rac Seexeba saZiebel B′_s, 

igi SB sxivs AQ′ wrfesTan TanakveTiT ganisazRvreba. 

2) afinuri (berZnulia da qarTulad naTesaobas niSnavs) _ 

es aris perspeqtiuli kolineaciis saxe, roca kolineaciis 

centri arasakuTrivi wertilia (S∞),  xolo RerZi  (s) _ sakuTriv 

wrfes warmoadgens. 

3) homoTetia ( berZnulia da misi qarTuli Targmania _ 

msgavsi) _ es aris perspeqtiuli kolineaciis saxe, roca 

kolineaciis centri (S) sakuTrivia, xolo RerZi (s) 

_arasakuTrivi. 
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4) translacia (laTinuria da qarTulad gadatanas niSnavs) 

_ es aris perspeqtiuli kolineaciis saxe, roca kolineaciis 

centric da RerZic arasakuTrivi elementebia. translaciaSi 

Sesabamisi figurebi tolia (Sesabamis wrfeebs aqvT saerTo 

arasakuTrivi wertili anu paralelurebi arian). figuris amgvari 

gardaqmna xorcieldeba misi paraleluri gadaadgilebiT. 
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brtyeli velebis perspeqtiul – afinuri Sesabamisoba da misi 

Tvisebebi 

 

exla ufro detalurad SevexoT kolineaciis im saxes 

romelsac perspeqtiul_afinuri anu naTesauri vuwodeT. 

 

 

 

 

 

 

 

nax. 21    paraleluri dagegmilebis geometriuli sqema 

ganvixiloT nax.21. aq gamosaxulia paraleluri 

dagegmilebis geometriuli sqema,  saxeldobr, mocemulia Π 

da Π′ sibrtyeebi da naCvenebia erTis kuTvnili wertilis (Α∈Π) 

meoreze paraleluri dagegmileba (Α′∈Π′). imis gamo, rom Α 

wertilze S0 mimarTulebis paraleluri erTi da mxolod erTi 

magegmilebeli a sxivis gatarebaa SesaZlebeli, xolo am sxivs 

Π′_Tan erTaderTi TanakveTis Α′=a∩Π′ wertili gaaCnia, amboben 

rom Α∈Π wertils erTaderTi paraleluri gegmili aqvso Π′ 

sibrtyeSi (Α′∈Π′) da piriqiT. analogiurad SegviZlia vimsjeloT 

Π-s kuTvnili wertilebis simravlidan aRebul nebismier 

wertilze. amgvar viTarebaSi SegviZlia vTqvaT: Π-sa da Π′-s 

Soris Camoyalibebulia iseTi wertilovani Sesabamisoba, romlis 

drosac pirveli velis (Π) anu simravlis nebismier Α wertils 

calsaxad Seesabameba meore velis (Π′) anu simravlis Α′ wertili 

da piriqiT. aseT Sesabamisobas perspeqtiul-afinuri anu 

naTesauri Sesabamisoba ewodeba, sxvagvarad, es aris 

perspeqtiuli kolineaciis is saxe, roca kolineaciis centri (S) 

arasakuTrivi wertilia, xolo RerZi (s) _ sakuTrivi. 

Π s 

Π′ 

A

A′ 
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zemoT Tqmulidan is gamomdinareobs, rom afinur (naTesaur) 

Sesabamisobas axsiaTebs perspeqtiuli kolineaciis yvela Tviseba: 

1) urTierTcalsaxa Sesabamisoba; 2) wrfeebis wrfeebTan 

Sesabamisoba; 3) wertilebisa da wrfeebis urTierTkuTvnilebis 

Tvisebis SenarCuneba (mag., Tu Α∈a, maSin  Α∈a ); 4) 

magegmilebeli wrfeebis Tavmoyra dagegmilebis centrSi (afinuri 

Sesabamisobis SemTxvevaSi, imis gamo, rom centri (S) arasakuTriv 

wertils warmoadgens, magegmilebeli sxivebi 

urTierTparaleluria); 5)  s=Π∩Π′ aris ormagi wertilebis 

geometriuli adgili (afinuri Sesabamisobis SemTxvevaSi s wrfes 

naTesaobis RerZi ewodeba).  

CamoTvlili Tvisebebi, rogorc ukve iTqva, axasiaTebs 

perspeqtiuli kolineaciis nebismier saxes da maT Soris, afinur 

Sesabamisobasac, magram am ukanasknelisTvis damatebiT sxva 

Tvisebebic aris damaxasiaTebeli: 

1) erTi velis paralelur wrfeebs meore velSi agreTve 

paraleluri wrfeebi Seesabameba.  

 

 

 

 

 

 

 

 

 

nax.  22    paraleluri wrfeebi 

am Tvisebis dasamtkiceblad ganvixiloT nax.22. Π sibrtyeSi 

aRebuli ori paraleluri wrfe _ a||b davagegmiloT s0 

mimarTulebis paralelurad Π′ sibrtyeSi. imis gamo, rom a wrfis 

magegmilebel α sibrtyeSi moTavsebulia gadakveTil wrfeTa 

wyvili (a da AA′), romelic b wrfis magegmilebel β sibrtyeSi 
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moTavsebul gadakveTil wrfeTa wyvilis (b da BB′) paraleluria, 

daculia ori sibrtyis paralelobis niSani (Tu erTi sibrtyis 

ori gadamkveTi wrfe Sesabamisad paraleluria meore sibrtyis 

ori gadamkveTi wrfisa, maSin es sibrtyeebi paraleluria) da α||β, 

vinaidan  a da b′ wrfeebi SesaZloa ganxilul iqnan, rogorc ori 

paraleluri sibrtyis (α||β) mesame sibrtyiT (Π′) gadakveTis 

Sedegi, isini urTierTparaleluria anu a′||b′. Tviseba 

damtkicebulia. 

2) erTi velis sami wertilis martivi fardoba udris meore 

velis Sesabamisi sami wertilis martiv fardobas. 

jer gavixsenoT “sami wertilis martivi fardobis” cneba, 

vTqvaT, A,B da  C wertilebi erT wrfeze arian ganlagebulni. 

aseT SemTxvevaSi AC da BC monakveTebis fardobas, sami wertilis 

martiv fardobas uwodeben da aRniSnaven (ABC) simboloTi. 

 

 

 

 

 

 

 

 

nax. 23    sami wertilis martivi fardoba 

Π sibrtyis kuTvnili AB  da C wertilebi paralelurad 

davagegmiloT Π′ sibrtyeSi (nax. 23).  AB da A′B′ Sesabamisi wrfeebi 

s RerZze, gadaikveTebian Q wertilSi. amis gamo, CQC kuTxis 

gverdebze miviRebT paraleluri wrfeebiT mokveTil monakveTebs, 

ris Sedegadac gveqneba:            es formula gamoxatavs 

afinuri Sesabamisobis im Tvisebas, romlis damtkicebac 

gvindoda.3) Sesabamisi wertilebis (mag., A da  A′) naTesaobis 

RerZidan (s) daSorebaTa fardoba aris mudmivi sidide, romelic 

Sesabamisi wertilebis wyvilis arCevaze ar aris damokidebuli. 
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ganvixiloT nax. 24. aq naCvenebia Sesabamisi wertilebis ori 

wyvili da TiToeulidan Sesabamisobis RerZze daSvebuli 

perpendikularebi. amiT gansazRvrulia is monakveTebi, romlebic 

zomaven gansaxilveli Tvisebis formulaSi naxseneb daSorebebs. 

esenia: [AA1], [ΑΑ1′], [ΒΒ1], da [ΒΒ1′]. Tu maT ganvixilavT, rogorc 

dadebiT sidideebs, SegviZlia davweroT:      ;      

sur.7-dan Cans       aqedan   anu  

 

 

 

 

 

 

 

 

nax. 24    Sesabamisi wertilebis naTesaobis RerZidan daSorebaTa 

fardoba 

k simboloTi aRniSnulia afinuri Sesabamisobis RerZamde 

Sesabamisi wertilebis daSorebaTa mudmivi fardoba.  

4) afinur SesabamisobaSi myofi ori samkuTxedis farTobebis 

fardoba mudmivi sididea da udris k-s. 

 

 

 

 

 

 

 

 

nax. 25    samkuTxedis farTobebis fardoba 
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ganvixiloT sami SemTxveva: 

pirveli. afinur SesabamisobaSi myof or samkuTxeds aqvs 

naTesaobis RerZTan SeTavsebuli saerTo gverdi (sur.25). 

SesabamisobaSi myofi samkuTxedebis (ΔΑΒC da ΔΑ′Β′C′) farTobebis 

fardoba SesaZloa aisaxos ase:  = = =k 

  meore. afinur SesabamisobaSi myof or samkuTxeds aqvT 

naTesaobis RerZTan SeTavsebuli saerTo wvero (nax. 26). 

 

 

 

 

 

 

 

 

 

nax. 26  samkuTxedis farTobebis fardoba 

SesabamisobaSi myofi samkuTxedebis BC da Β′C′ Sesabamisi 

gverdebi unda gadaikveTon naTesaobis s RerZze, rac gansaxilvel 

SemTxvevaSi Β wveros emTxveva. 

meore Tvisebidan gamomdinare SegviZlia davweroT  = k 

 

 

 

 

 

 

 

 

 

nax. 27    samkuTxededebis farTobebis fardoba 
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mesame. afinur SesabamisobaSi myof samkuTxedebs uWiravT 

zogadi mdebareoba (nax. 27)  

ganvixiloT  ABC samkuTxedi. am samkuTxedis farTobi 

SesaZloa warmovadginoT ase:  

                    ΔABC=ΔQRC−ΔQBA−ΔQRB 

am  tolobis marjvena nawilis yvela samkuTxedi ukve 

ganxiluli ori SemTxvevis analogiuria da aqedan gamomdinare 

SegviZlia davweroT:     ΔABC=k⋅ΔQRC−k⋅ΔQBA−k⋅ΔQRB   an 

ΔABC=k(ΔQRC−ΔQBA−ΔQRB)=k⋅ΔA′B′C′     aqedan    =k=const,    ris 

damtkicebac gvindoda. 

zemoT moyvanili Tvisebebi, romlebic afinur 

SesabamisobaSi myofi samkuTxedebis farTobebs Seexo, SesaZloa 

gavrceldes SasabamisobaSi myof sxva mravalkuTxedebzec. saqme 

isaa, rom nebismieri mravalkuTxedi SesaZloa daiyos ramdenime 

samkuTxedad da mocemuli mravalkuTxedis farTobi 

ganisazRvros misi Semadgeneli samkuTxedebis farTobebis jamiT. 

garkveuli miaxloebiT SesaZloa igive gavrceldes im 

figurebzec, romelTa farTobic SemosazRvrulia Caketili 

mrudwiriT. 

CvenTvis gansakuTrebiT sainteresoa afinuri Sesabamisobis 

is SemTxveva, roca orive brtyeli veli (Π da Π′) erTsa da imave 

sibrtyeSia moTavsebuli.  

 

         

 

 

 

 

 

 

nax. 28    afinuri Sesbamisoba 
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am SemTxvevamde iolad mivalT, Tu magaliTad, Π′-s 

vabrunebT  s-is irgvliv Π-Tan mis srul SeTavsebamde. saqme isaa, 

rom aseTi brunvis dros, da bunebrivia Π-sa da Π′-is SeTavsebis 

momentSic, afinuri Sesabamisobis yvela Tviseba ucvleli rCeba 

(nax. 28). 

gansakuTrebiT aRsaniSnavia is garemoeba, rom Sesabamisi 

wertilebis SemaerTebeli wrfeebis anu kavSiris wrfeebis 

paraleluroba ar irRveva Π′-is Π-Tan SeTavsebis Sedegadac. 

marTlac, =      toloba ar irRveva Π-sa da Π′-is SeTavsebis 

dros. amis Sedegad  AA′, BB′, CC′ wrfeebi urTierTparaleluria 

imis gamo, rom isini kuTxis gverdebze aRebuli proporciuli 

monakveTebis boloebis SemaerTebel wrfeebs warmoadgenen. 

rogor SeiZleba ganisazRvros afinuri Sesabamisoba, roca 

amgvar SesabamisobaSi myofi velebi erT sibrtyeSi arian 

moTavsebulni. naTelia, rom am SemTxvevaSi ver SevZlebT afinuri 

Sesabamisobis damyarebas paraleluri dagegmilebiT, radgan 

SesabamisobaSi myofi velebis sibrtyeebi erT sibrtyesTan arian 

SeTavsebulni. 

winaswar SevniSnavT, rom erT sibrtyesTan SeTavsebuli ori 

velis afinuri  Sesabamisoba sruliad gansazRvrulia, Tu 

cnobilia RerZi  (s) da SesabamisobaSi myofi erTi wyvili (mag., A 

da A′). 

 

 

 

 

 

 

 

nax. 29   afinuri Sesabamisoba 

R 

S0 

B C 

A 

B′ A′ C′ 

Q 



77 

 

vTqvaT, s RerZiT da AA′ Sesabamisi wyviliT gansazRvrul 

SesabamisobaSi A′B′ da AB wrfeebi, Sesabamisobis RerZs (s) ormag 

wertilSi (R) gadakveTen da am ukanasknelis ageba SesaZloa ase: 

R=AB∩s.  R-is agebis Semdeg AR-is Sesabamisi A′R-is ageba siZneles 

ar warmoadgens. igi R-sa da A′-is SeerTebiT moiZebneba. rac 

Seexeba saZiebel Β′-s, igi gasagebi mizezis gamo moTavsebuli 

iqneba RA′ wrfeze da ganisazRvreba, rogorc B-ze ΑΑ′-is 

paralelurad gamavali wrfis RA′-Tan gadakveTis Sedegi. 

analogiurad moiZebneba C′ Tu mocemulia C (nax. 29) da a.S.. 

Tu nax. 27-ze naCveneb gamosaxulebas movkecavT s RerZze, Π′ 

veli Π velis paraleluri gegmili aRmoCndeba, rac 

gamomdinareobs afinuri Sesabamisobis Tvisebidan: afinuri 

Sesabamisoba ar cvlis sami wertilis martiv fardobas da 

Sesabamisad kavSiris wrfeebis paralelurobasac ar arRvevs. 

nax. 29-ze naCvenebia afinuri Sesabamisobis gansazRvra 

RerZiT (s) da SesabamisobaSi myofi wertilebis erTi wyviliT 

(AA′). amgvarad, gansazRvrul SesabamisobaSi Tavisuflad 

ganisazRvreba SesabamisobaSi myofi wertilebis wyvilebi. 

magaliTad, Tu  mocemulia B, vipoviT B′-s; mocemulia C, vipoviT 

C′-s; mocemulia B′, vipoviT B–s da a.S.. 

ganxilul magaliTebSi danaklisi Sesabamisi wertilis 

agebis zemoT miTiTebuli xerxi SesaZloa ar gamogvadges, 

magaliTad maSin, roca mocemul A da B wertilebze gamavali 

wrfe Sesabamisobis RerZs naxazis farglebSi ar hkveTs da igi 

saxazavi farTobis gareTaa moTavsebuli. amasTan dakavSirebiT 

ganvixiloT nax.30. aq afinuri Sesabamisoba kvlavindeburad 

gansazRvrulia s RerZiT da AA′ Sesabamisi wertilebis wyviliT. 

mocemulia agreTve B da saWiroa misi Sesabamisi B′–is ageba. wina 

magaliTisagan gansxvavebiT AB wrfe s RerZs naxazis farglebSi 

ar hkveTs da igi saxazavi farTobis gareTaa moTavsebuli. 

mdgomareobidan gamosvlis mizniT mivmarToT agebis sxva xerxs. 
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avagoT A–dan A′-mde raime texili, mag., AQA′. analogiuri texilis 

ageba SesaZlebeli iqneba mocemul B wertilzec. saxeldobr, jer 

avagoT BR||AQ, xolo R–dan gavavloT QA′–is paraleluri wrfe da 

am ukanasknelze  AA′-is paralelurad, gadmovitanoT  B  wertili 

da davniSnoT saZiebeli B′.  

rogorc nax30-dan Cans, agebis aRwerili xerxi SesaZloa 

gamoyenebul iqnas mocemuli elementebis nebismieri ganlagebis 

SemTxvevaSi. am xerxs xSirad msgavsi samkuTxedebis xerxsac 

uwodeben. saqme isaa, rom ΔAQA′ da ΔBRB′ msgavsi samkuTxedebia. 

amrigad, ganvixiloT ori brtyeli velis perspeqtiul-

afinuri anu naTesauri Sesabamisoba, SevniSnavT, rom amgvari 

Sesabamisoba myardeba, roca xdeba erTi brtyeli velis anu 

sibrtyis wertilTa simravlis paraleluri dagegmileba meore 

sibrtyeSi.  

 

 

 

 

  

 

 

nax. 30    perspeqtiul_afinuri Sesabamisoba 

mkiTxvels vTxovT yuradReba miaqcios im garemoebas, rom 

SesabamisobaSi myofi velebi ganxilul SemTxvevaSi erT 

sibrtyesTan arian SeTavsebulni da SesabamisobaSi myofi 

wertilebis wyvilebi paralelur wrfeebSi arian ganlagebulni. 

sxvagvarad rom vTqvaT, afinur SesabamisobaSi myof brtyel 

wertilovan velebs paralelur-perspeqtiuli ganlageba aqvT. 

brtyeli velebis afinuri Sesabamisoba SesaZloa gagebul 

iqnas, rogorc iseTi kolinearuli Sesabamisoba, romelSic ar 

icvleba wrfeTa paraleluroba da sami wertilis martivi 

fardoba. 

R 

B′ 

Q 

A′ 

A 

S0 

s 
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kerZo SemTxvevaSi, Tu mocemuli brtyeli velisaTvis (Π) 

gamoviyenebT msgavsebis gardaqmnas, miviRebT (Π′) vels, romelic 

iqneba Π sibrtyis afinuri veli. amgvari daskvna gamomdinareobs 

iqedan, rom msgavsebis gardaqmnis Semdeg pirveli velis 

paralelur wrfeebs Seesabameba meore velis paraleluri 

wrfeebi, ase rom, es aris afinuri gardaqmna. 
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2.9 zogadi afinuri Sesabamisoba 

rogorc ukve aRvniSneT perspeqtiul-afinuri Sesabamisoba 

SesaZloa Camoyalibdes erTi sibrtyis meore sibrtyeze 

paraleluri dagegmilebis Sedegad. aseve aRvniSneT, rom 

perspeqtiul-afinuri Sesabamisobis garda arsebobs afinuri 

Sesabamisoba da pirvelisagan igi gansxvavebulia SesabamisobaSi 

myofi brtyeli velebis mdebareobiT anu roca es velebi aRar 

imyofebian paralelur-perspeqtiul ganlagebaSi. ganvixiloT 

afinuri Sesabamisobis amgvari zogadi SemTxveva. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 31    mravaljeradi paraleluri dagegmileba 

31-e naxazze naCvenebia ori sibrtyis iseTi Sesabamisoba, 

romelic miRebulia mravaljeradi paraleluri dagegmilebiT. 

vTqvaT, TanamimdevrobiT agebulia Π sibrtyis paraleluri 

gegmili Π′ sibrtyeze, Π′ sibrtyis paraleluri gegmili Π′′ 
sibrtyeze da Π′′ sibrtyis paraleluri gegmili Π′′′ sibrtyeze. 
yuradReba mivaqcioT imas, rom pirvel SemTxvevaSi dagegmilebis 

mimarTulebaa _ s, meoreSi _ s′ xolo mesameSi _ s′′. paraleluri 

dagegmilebis am kombinaciis Sedegad SesaZloa vTqvaT, rom Π da 

Π′′′ sibrtyeebs Soris damyarebulia Sesabamisoba, romelSic 

pirveli sibrtyis A,B,C wertilebs Seesabameba rigiT meoTxe 

sibrtyis (Π′′′) A′′′,B′′′,C′′′ wertilebi. Zneli ar aris imis mixvedra, 

rom am SesabamisobaSi Π′′′ sibrtyis wertilebi ar warmoadgenen Π 

sibrtyis wertilebis paralelur gegmilebs, magram am 

SemTxvevaSic ZalaSi rCeba perspeqtiul-afinuri Sesabamisobis 

yvela Tviseba. marTlac Π da Π′′′sibrtyeebis Sesabamisoba 

 

Π′ 

Π′′′ 

Π′′ 

Π′ 
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A′ 

A′′ 

A′′′ 
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B′ 

B′′ 
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SesaZloa ganxilul iqnas, rogorc Tanamimdevruli paraleluri 

dagegmilebis jaWvi. imis gamo, rom am jaWvis yovel rgolSi 

SenarCunebulia kolinearuloba (wertilTa wrfiv simravles 

wertilTa wrfivi simravle Seesabameba) da sami wertilis 

martivi fardoba (paralelur wrfeTa monakveTebis sigrZeTa 

fardoba ucvlelia), igive Tvisebebi ZalaSi unda darCes Π da 

Π′′′ sibrtyeTa Sejamebul SesabamisobaSi. aqedan gamomdinare, Π 

da Π′′′ sibrtyeebis Sesabamisobas ewodeba zogadi afinuri 

Sesabamisoba. Sesabamisobis amgvar cnebamde mivediT perspeqtiul-

afinuri gardaqmnis jaWvis anu paraleluri dagegmilebis 

mravaljeradi gamoyenebis saSualebiT.  

 

 

 

 

 

 

 

 

 

 

 

 

nax. 32    perpeqtiul_afinuri gardaqmna 

analogiuri msjelobiT SesaZloa perspeqtiul-afinuri 

Sesabamisobis jaWvi ganvixiloT ise, rom misi yvela rgoli erT 

sibrtyeSi iqnas datovebuli, rac iqneboda sibrtyis TavisTavSi 

perspeqtiul-afinuri gardaqmna.  

ukve viciT, rom perspeqtiul-afinuri gardaqmna SesaZloa 

mocemuli iyos Sesabamisobis RerZiT (s) da SesabamisobaSi myofi 
wertilebis wyviliT. magaliTad, 32-e naxazze jaWvis pirveli 

rgoli mocemulia s RerZiT da AA′ wyviliT, mesame _ s′′ RerZiT da 

A′′A′′′ wyviliT.  Sejamebul SesabamisobaSi A wertilis Sesabamisia 

A′′′wertili.  amave naxazze    naCvenebia Β wertilis Sesabamisi 

Β′′′wertili.  

zemoT moyvanili msjelobidan Cans, rom gardaqmna, 

romelic miRebulia paraleluri dagegmilebis anu perspeqtiul- 

afinuri gardaqmnebis saSualebiT, inarCunebs kolinearobis 

Tvisebas da sami wertilis martiv fardobas. aqedan gamomdinare 

ki SegviZlia davaskvnaT: 

A′′′ 

 

B′′′ 

B′ 

B′′ B 
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afinuri gardaqmna SesaZloa ewodos Π sibrtyis yovel 

gardaqmnas Π′ sibrtyeSi, roca SenarCunebulia kolinearoba da 

sami wertilis martivi fardoba. 
ganvixiloT winadadeba: TanamimdevrobiT Sesrulebuli ori 

paraleluri dagegmilebis Sedegad Π sibrtye yovelTvis 

SeiZleba gardaiqmnas Π′ sibrtyeSi ise, rom Π sibrtyis kuTvnili 

raime samkuTxedi (ABC) perspeqtiul-afinuri SesabamisobaSi 

aRmoCndes Π′-is kuTvnil iseT samkuTxedTan, romelic 

nebismierad mocemuli samkuTxedis (A′B′C′) kongruentuli iqneba. 

moyvanil winadadebaSi dasarwmuneblad ganvixiloT 33-e 

suraTi, romelzec mocemulia Π sibrtyis kuTvnili ABC da 

agreTve, nebismieri A′B′C′ samkuTxedebi. unda davamtkicoT, rom 

orjeradi paraleluri dagegmilebiT SesaZloa Π sibrtyis iseTi 

gardaqmna, romelic ABC samkuTxeds nebismierad mocemul A′B′C′  
samkuTxedSi gadaiyvans. 

Α wertilze gavavloT nebismieri sxivi da masze gadavdoT 

[AC1]=[A′C′] monakveTi. es ukanaskneli miviRoT samkuTxedis erT 

gverdad da masTan avagoT A′B′C′ samkuTxedis kongruentuli 

A1B1C1   samkuTxedi. AB wrfe miviCnioT perspeqtiul-afinuri 

Sesabamisobis RerZad, xolo C da C1 wertilebi _ SesabamisobaSi 

myof wertilebad. amiT ganvsazRvravT perspeqtiul-afinur 

Sesabamisobas, romelic ABC samkuTxeds gadaiyvans ABC 
samkuTxedSi. 

 

 

 

 

 

 

 

 

 

 

 

nax. 33   perspeqtiul_afinuri Sesabamisoba 

analogiuri msjelobiT AC1 miviRoT axali perspeqtiul-

afinuri Sesabamisobis RerZad xolo B da B1 wertilebi, am 

Sesabamisobis wertilebis wyvilad. amgvarad damyarebuli 

perspeqtiul-afinuri Sesabamisoba  ABC1 samkuTxeds gadaiyvans 

AB1C1 samkuTxedSi. amrigad, Π sibrtyis orjeradi gardaqmniT 

gadavalT Π′ sibrtyeSi, xolo ABC samkuTxedi gadava AB1C1 

A′ C′ 

B′ 

A 

C 

B 

C1 

B1 
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s′ 
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samkuTxedSi, romelic Cvenive agebis mixedviT mocemuli A′B′C′ 
samkuTxedis kongruentulia. 

SeniSvna. imisaTvis, rom Π sibrtyis afinurma gardaqmnam 

ΔABC gadaiyvanos ΔA′B′C′-Si, saWiroa ganxilul orjerad 

paralelur dagegmilebas davumatoT moZraoba, romelic sibrtyis 

gadaadgilebas ganaxorcielebs ise, rom ΔAB1C1 SeuTavsdes 

ΔA′B′C′–s. Π sibrtyis amgvari gadaadgileba anu moZraoba 

sivrceSi, romelic ar cvlis mis mTlianobas, warmoadgens 

afinur gardaqmnas. saqme isaa, rom am gardaqmnaSi SenarCunebulia 

sami wertilis martivi fardoba. 

formulirebaTa gamartivebis mizniT, Cveulebriv, ar 

miuTiTeben gadaqmnis Sevsebaze moZraobiT.  

zemoT moyvanili msjelobidan is Sedegi gamomdinareobs, 

rom nebismierad mocemuli samkuTxedebis wyvilidan erTi 
SesaZloa ganxilul iqnas, rogorc meoris afinurad Sesabamisi.   

ganvixiloT winadadeba: arsebobs mxolod erTi afinuri 

Sesabamisoba, romelsac erTi sibrtyis kuTvnili (ABC) 
samkuTxedi gadahyavs meore sibrtyis kuTvnil (A′B′C′)samkuTxedSi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           

nax. 34    afinuri Sesabamisoba 

moyvanil winadadebaSi dasarwmuneblad ganvixiloT 34-e 

naxazi. vTqvaT, arsebobs afinuri gardaqmna, romelsac ABC 
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samkuTxedi gadahyavs A′B′C′ samkuTxedSi. avirCioT nebismieri Ε∈Π 

wertili da vcadoT misi Sesabamisi Ε′∈Π′ wertilis ageba. 

amisaTvis Ε SevaerToT Α-Tan da davniSnoT D=AE∩BC wertili. 

imis gamo, rom afinur SesabamisobaSi ar icvleba sami 

wertilis martivi fardoba, SegviZlia davweroT: 
(BCD)=(B′C′D′) 

aqedan D –s Sesabamisi D wertili calsaxad ganisazRvreba 
B′C′-ze (34-e naxazze naCvenebia grafikuli ageba, romelic 

dafuZnebulia Talesis Teoremaze). 

analogiuri msjelobiT, imis gamo, rom (ADE) = (A′D′E′), 
SegviZlia E–s Sesabamisi E′ calsaxad ganvsazRvroT A′D′ wrfeze 
(34-e naxazze naCvenebi ageba, aqac Talesis Teoremazea 

dafuZnebuli). 

amrigad, erTi sibrtyis meore sibrtyed afinur gardaqmnaSi, 

romelsac ABC samkuTxedi gadahyavs A′B′C′ samkuTxedSi, 

wertilebis Sesabamisoba gansazRvrulia calsaxad. amgvari 

daskvnis marTebuloba naCvenebia E wertilis magaliTze (nax. 34). 

moyvanili msjelobidan sainteresoa aseTi Sedegi: 

ori sibrtyis afinuri Sesabamisoba sruliad 
gansazRvrulia, Tu mocemulia Sesabamisi samkuTxedebis wyvili. 
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2.10 elifsi rogorc wrewiris afinurad Sesabamisi 

mrudi 

 

vTqvaT brtyel vels (Π da Π′) Soris damyarebulia afinuri 

Sesabamisoba. CvenTvis ukve cnobilia, rom aseT SemTxvevaSi 

yovel Φ∈Π figuras Seesabameba misi afinuri Φ′∈Π′ figura. 

magaliTad, Π velis kuTvnil kvadrats Π′ velSi Seesabameba 

oTxkuTxedi. afinuri Sesabamisobis Tvisebebidan gamomdinare es 

oTxkuTxedi iqneba paralelogrami, imis gamo, rom afinur 

SesabamisobaSi wrfeTa paraleluroba ar irRveva. kvadratis 

diagonalebi erTmaneTs Suaze yofen. es Tvisebac SenarCunebuli 

iqneba da kvadratis afinurad Sesabamisi figuris _ 

paralelogramis diagonalebic Suaze gayofen erTmaneTs. amasTan 

kvadratis toli monakveTebi (igulisxmeba gverdebi da 

diagonalebi), afinur paralelogramSi aratol monakveTebSi 

gadavlen. rogorc vxedavT, afinur gardaqmnaSi yoveli figuris 

zogierTi Tviseba ucvlelia (aseT Tvisebebs afinuri gardaqmnis 

invariantebi ewodeba), xolo zogierTi ki ganicdis cvlilebas. am 

TvalsazrisiT SesaZloa gaanalizebul iqnas yoveli figura da 

maT Soris, wrewiri da elifsi. [70] 

 

 

 

 

 

 

 

 

 

 

nax. 35    wrewiris afinurad Sesabamisi mrudi 
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wina TavSi CamovayalibeT winadadeba: sibrtyeTa Soris 

afinuri Sesabamisoba calsaxad aris gansazRvruli, Tu 

mocemulia Sesabamis samkuTxedTa erTi wyvili. am winadadebis 

safuZvelze ganvixiloT mocemuli wrewiris afinurad Sesabamisi 

figuris ageba (nax. 35), Tu cnobili iqneba wrewiris sami 

nebismieri wertili. 

winaswar SevniSnavT, rom wrewiris afinurad Sesabamis 

figuras ewodeba elifsi. elifsis amgvari ganmarteba 

SesaZleblobas gvaZlevs davadginoT is Tvisebebi, romlebic 

wrewiris afinuri Tvisebebidan iqneba gamomdinare. amasTan 

dakavSirebiT ganvixiloT simetriis centris, SeuRlebuli 

diametrebisa da mxebebis sakiTxi. 

cnobilia,rom wrewiri centralur-simetriuli mrudia anu 

aqvs simetriis centri. wrewiris yovel diametrs am wrewiris 

centri Suaze yofs. imis gamo, rom afinur gardaqmnaSi ar 

irRveva sami wertilis martivi fardoba, wrewiris afinurad 

Sesabamisi figura _ elifsi unda xasiaTdebodes analogiuri 

TvisebiT anu elifsis centric unda yofdes mis diametrebs 

Suaze da wrewiris analogiurad, elifsic unda iyos centralur-

simetriuli mrudi. 

cnobilia agreTve, rom werewiris ori 

urTierTperpendikularuli diametridan erTi Suaze yofs meoris 

paralelur yvela qordas. aseT diametrebs SeuRlebuli 

diametrebi ewodebaT. am ganmartebidan Cans, rom wrewiris 

urTierTperpendikularuli diametrebis nebismieri wyvili imave 

dros SesaZloa ganxilul iqnas, rogorc SeuRlebuli 

diametrebi. yuradReba mivaqcioT imas, rom wrewirisaTvis 

SeuRlebuli diametrebis Tviseba emTxveva am diametrebis 

urTierTperpendikularobis Tvisebas. 

Π velis afinurad gardaqmnis Semdeg (ix. nax. 35) davinaxavT 

aseT suraTs: wrewiris SeuRlebuli diametrebi gadavlen 

elifsis SeuRlebul diametrebSi (magaliTad, AB da CD 
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SeuRlebuli diametrebi gadavlen Sesabamisad A′B′ da C′D′ 

SeuRlebul diametrebSi). 

saqme isaa, rom diametrebis SeuRlebulobis Tviseba es aris 

erTis mier meoris paraleluri qordebis Suaze gayofa, rac ar 

irRveva afinur gardaqmnaSi. aqedan gamomdinare, elifsis C′D′ 

diametri Suaze yofs  A′B′  diametris paralelur yvela qordas.  

amgvari msjelobidan SegviZlia davaskvnaT, rom diametrebis 

SeuRlebis Tviseba afinuria, xolo maTi 

urTierTperpendikularuloba, rogorc wesi, araafinuri. am 

ganmartebaSi “rogorc wesi” miuTiTebs imaze, rom arsebobs 

gamonaklisic, razec qvemoT gveqneba saubari. axla ki 

davafiqsiroT, rom AB da CD urTierTperpendikularul 

diametrebs, zogadad araurTierTperpendikularuli A′B′ da C′D′ 

diametrebi SeesabamebaT. 

35-e naxazze naCvenebia wrewiris C da D wertilebSi 

gavlebuli mxebebi (t da t1). 

rogorc cnobilia, wrewiris mxebi Sexebis wertilSi 

gamavali diametris AB da CD perpendikularulia. amis gamo, 

magaliTad t mxebi CD diametris perpendikularulia, magram CD–s 

SeuRlebuli diametrisadmi (AB) _ paraleluri. aqedan, 

wrewirisaTvis diametris boloSi gavlebuli mxebi am diametris 

paraleluria. imis gamo, rom paraleluroba afinuri gardaqmnis 

invariantul Tvisebas warmoadgens, elifsisaTvisac mxebisa da 

diametris amgvari ganlageba ucvlelad rCeba ZalaSi anu erTi 

diametris boloSi gavlebuli elifsis mxebi, meore diamertis 

paraleluria (ix. nax. 34. wrewiris t′ da t1′ mxebebi da am mxebebis 

afinurad Sesabamisi t′ da t1′ elifsis mxebebi). 

davubrundeT isev 35-e naxazs da ganvixiloT wrewiris 

afinurad Sesabamisi mrudis _ elifsis ageba. am suraTze Π da Π′ 

brtyeli velebis afinuri Sesabamisoba gansazRvrulia 

wertilebis sami wyviliT AA′,BB′_ da CC′. rogorc suraTidan 

Cans, A′B′ diametri wrewiris AB diametris Sesabamisia, elifsis O′ 
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centri gansazRvrulia, rogorc A′B′ diametris Sua wertili. rac 

Seexeba Q′,R′ da T′, agreTve E′,G′,K′,L′,H′ da F′ wertilebs, isini 

moZebnilia afinuri Sesabamisobis im Tvisebis gaTvaliswinebiT, 

rom am SesabamisobaSi sami wertilis martivi fardoba ucvlelia 

da gamomdinareobs wina Tavis daskvniT nawilSi naCvenebi 

agebebidan (ix. nax.34). 

Tu Π velis kuTvnil wrewirze SemovxazavT kvadrats, maSin 

Π′ velSi miviRebT mocemuli wrewiris afinurad Sesabamis 

mrudze _ elifsze Semoxazul paralelograms. praqtikaSi, 

elifsis formis swrafi gansazRvrisaTvis xSirad mimarTaven am 

elifsis garSemo Semoxazuli paralelogramis gamoyenebas. 

amgvari paralelogramis ageba ki iolia, Tu cnobilia elifsis 

ori SeuRlebuli diametri, magaliTad, A′B′ da C′D′ (nax.36).  

 

 

 

 

 

 

 

 

 

 

 

 

nax. 36    elifsze Semoxazuli paralelogrami 

ganvixiloT magaliTi. vTqvaT mocemulia ori gadakveTili 

monakveTi  (A′B′ da C′D′), romelTa TanakveTis wertili (O) 

TiToeul maTgans Suaze yofs. mocemuli monakveTebi miviRoT 

elifsis SeuRlebul diametrebad da davamtkicoT, rom amgvari 

monacemebi  savsebiT  sakmarisia  erTaderTi  elifsis  asagebad 

(nax. 37) . 
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nax. 37    elifsi 

A′B′ RerZi miviRoT Π da Π′ velebis naTesaobis RerZad ise, 

rom Πs ekuTvnodes wrewiri, xolo Π′-s elifsi. amgvari daSvebiT 

elifsis A′B′ diametris Sesabamisi iqneba wrewiris AB diametri, 

romlebic urTierTTan iqnebian SeTavsebuli _ A′B′=AB. imis gamo, 

rom Cveni SeTanxmebiT A′B′ da C′D′ monakveTebi asagebi elifsis 

SeuRlebul diametrebs warmoadgenen, am elifsis monaTesave 

wrewiris diametrebis Sesabamisi wyvilic SeuRlebuli iqneba da 

aqedan gamomdinare _ urTierTperpendikukaruli (AB⊥CD). elifsis 

C′ wertilis Sesabamisi wertili wrewirze iqneba C wertili. 

aqedan gamomdinare SegviZlia vTqvaT, rom Π da Π′ velebs Soris 

damyarebuli afinuri Sesabamisoba sruliad gansazRvrulia, 

radganac cnobilia am Sesabamisobis RerZi  (A′B′=AB) da 

Sesabamisi C da C′ wertilebis wyvili (analogiuria D da  D′ 

wertilebis wyvili). AB _ diametriani Sesabamisi wrewiris agebis 

Semdeg SegviZlia avagoT saZiebeli elifsis wertilebis 

nebismieri simravle. am simravlis daxasiaTebisTvis nax.37-ze 

naCvenebia wrewirze  nebismierad aRebuli M wertilis afinurad 

Sesabamisi M′–is anu saZiebeli elifsis kuTvnili wertili ageba. 
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2.11 afinurad Sesabamisi velebis mTavari 

mimarTulebani 

davuSvaT, rom Π velis kuTvnili k da l gadakveTil wrfeTa 

wyvili afinurad Seesabameba Π′ brtyeli velis kuTvnil  k′ da l′ 

gadakveTil wrfeTa wyvils. afinur SesabamisobaSi myof wrfeTa 

wyvilebs Soris mdebare kuTxeTa urTierTdamokidebuleba, 

afinuri Sesabamisobis invariantul TvisebebSi ar Sedis. 

saxeldobr, Tu erTi kuTxe marTia, meore nebismieri SeiZleba 

iyos, magram arsebobs gamonaklisic, roca erTi brtyeli velis  

kuTvnil urTierTperpendikularul gadakveTil wrfeTa wyvils 

meore velis agreTve urTierTperpendikularuli gadakveTil 

wrfeTa wyvili Seesabameba. [70] am gamonaklisis misagnebad 

ganvixiloT 38-e naxazi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 38    afinurad Sesabamisi velebis mTavari 

mimarTulebebi 
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vTqvaT, Κ ⊥ l da Κ′ ⊥ l′. A = l∩l′ da B = k∩k′ wertilebi 

gansazRvraven afinuri Sesabamisobis RerZs (s). marTi kuTxis M 

wveros afinurad Seesabameba agreTve marTi kuTxis M′ wvero. 

aqedan SegviZlia davaskvnaT, rom AB monakveTze, rogorc 

diametrze agebuli wrewiri (g)M da M′ wertilebze gamavali 

iqneba. am wrewiris centris ageba Zneli ar aris da igi MM′ 

qordis Sua perpendikularisa da RerZis TanakveTaSi iqneba 

moTavsebuli. amgvari analizi SesaZloa safuZvlad daedos 

geometriuli agebis meTods, romlis saSualebiTac SevZlebT 

amgvari amocanebis amoxsnas: vTqvaT ori velis perspeqtiul-

afinuri Sesabamisoba gansazRvrulia RerZiT (s) da wertilebis 

wyviliT (M da M′)  da saWiroa M-ze gavavloT 

urTierTperpendikularuli wrfeebis wyvili (k da l) ise, rom am 

wrfeTa Sesabamisi wrfeebis wyvili (k′ da l′) agreTve 

urTierTperpendikularuli gamovides.  

dasmuli amocanis CvenebisaTvis visargebloT isev 38-e 

naxaziT romelic zemoT analizisaTvis iyo moyvanili. 

warmovidginoT, rom suraTze dafiqsirebulia mxolod 

amocanis amosavali monacemebi: Sesabamisobis s RerZi da 

SesabamisobaSi myofi wertilebis M da M′ wyvili. rogorc ukve 

viciT, am monacemebiT sruliad gansazRvrulia ori brtyeli 

velis perspeqtiul-afinuri Sesabamisoba. M SevaerToT M′_Tan da 

gavavloT [MM′]–is Suaperpendikulari (n). davniSnoT Ο=n∩s 

wertili da misgan, rogorc centridan R=[OM]=[OM′] radiusiT 

SemovxazoT wrewiri (g). davniSnoT am ukanasknelis Sesabamisobis 

s RerZTan TanakveTis A da B wertilebi. ∠AMB, rogorc diametrze 

dayrdnobili, iqneba marTi. amave mizeziT AM′B kuTxec iqneba 

marTi, xolo l(AM) ⊥ k(BM) da l′(AM′) ⊥ k′(BM′) wrfeebi _ amocanis 

pasuxi. 

SevniSnavT, rom ganxilul SemTxvevaSi, amocanas erTaderTi 

pasuxi gaaCnia, magram arsebobs gamonaklisic, magaliTad: 
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1) roca MM′⊥s da Ο∈s, maSin n(NO) daemTxveva Sesabamisobis 

RerZs (s) da O centris mdebareoba aRmoCndeba ganusazRvreli. 

sawyisi monacemebis amgvar ganlagebaSi adgili eqneba RerZul 

simetrias (MM′ ⊥ s da MN=M′N) anu sarkisebr asaxvas. naTelia, 

rom wrfeTa urTierTperpendikularul yovel wyvils Seesabameba 

aseve urTierTperpendikularuli wyvili anu amocanas eqneba 

amonaxsnTa usasrulo raodenoba. 

2) roca NO || s,  MM ⊥ s, maSin maSin saZiebeli wrfeebidan 

erTi daemTxveva MM-s, xolo meore am ukanasknelis 

perpendikularuli anu Sesabamisobis RerZis (s) paraleluri 

gamova.  

aq sayuradReboa kidev erTi garemoeba: Tu Π velis 

kuTvnili k da l wrfeebi, romlebic M wertilSi ikveTebian da 

warmoadgenen amocanis pasuxs, maSin am wrfeTa paraleluri 

nebismieri wyvilic mogvcems amocanis pasuxs. radgan 

paralelurobis Tvisebidan gamomdinare, Π velTan SesabamisobaSi 

myofi, Π′ velSi mdebare  k′ da l′ gadakveTil wrfeTa wyvilis 

paraleluri wrfeebis nebismieri wyvili 

urTierTperpendikularuli iqneba.  

amgvarad moZebnil mimarTulebebs proeqciul geometriaSi 

perspeqtiul-afinuri Sesabamisobis mTavari mimarTulebebi 

ewodeba. 

rogorc vxedavT, sibrtyeTa (brtyeli velebis) 

perspeqtiul-afinuri SesabamisobaSi yovelTvis arsebobs mTavari 

mimarTulebis ori Sesabamisi wyvili. gamonakliss warmoadgens 

RerZuli simetria anu sarkisebri asaxva, roca mTavari 

mimarTulebebis usasrulo simravlesTan gvaqvs saqme. 

ganvixiloT magaliTebi: 

pirveli magaliTi (nax.39). mocemulia wrewiri (k(R,O)) 

Sesabamisobis RerZi (s) da centris (O) Sesabamisi wertili (O′) 

(sxvagvarad rom vTqvaT, afinuri Sesabamisoba gansazRvrulia 
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RerZiT (s) da Sesabamisi wertilebis wyviliT _ OO′). 39-e naxazze 

naCvenebi grafikuli ageba 38-e naxazis analogiuria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 39    afinurad Sesabamisi velebis mTavari 

mimarTulebebi 

[AB′] da [C′D′] RerZebis agebis Semdeg amocana dayvanilia 

elifsis agebis im SemTxvevaze, roca mocemulia elifsis RerZebi 

(39-e naxazze saZiebeli elifsi Secvlilia misi msgavsi ovaliT). 

meore magaliTi (nax.40. ganvsazRvroT naTesauri 

Sesabamisoba, sadac mocemuli paralelogrami kvadratze aisaxeba. 

avagoT  A1 B1 C1 D1  paralelogramis  [A1 C1] diagonali 

(nax. 40). Tu es paralelogrami kvadratze unda aisaxos, A1 B1 C1  

samkuTxedi iseT tolferda marTkuTxa samkuTxedze aisaxeba, 

romlis hipotenuza  [A1 C1] diagonalis Sesabamisia.  

amocanis gamartivebis mizniT naTesaobis s RerZi (A1C1) 

wrfis paralelurad gavataroT. (A1B1) da (B1C1) wrfeebi s RerZs 

ormag Q da R wertilebze kveTen. Tu A1 B1 C1  samkuTxedi 
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tolferda marTkuTxa samkuTxedze aisaxa, aseTive samkuTxedze 

aisaxeba QB1R samkuTxedic, radgan (A1C1) || (QR).  

avagoT tolferda marTkuTxa QB2R samkuTxedi da 

davamyaroT naTesauri Sesabamisoba, sadac B1 da B2 wertilebi 

monaTesavea. avagoT A1 da C1 wertilebis Sesabamisi  A2 da C2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 40   afinurad Sesabamisi velebis mTavari 

mimarTulebebi 

radgan (A1C1) || s, amitom (A2C2) || s. maSasadame ΔA2B2C2 − QB2R , 

e.i. A2B2C2 samkuTxedic tolferda da marTkuTxaa. 

(A1D1) ||  (B1C1)  da  (C1D1) || (A1B1) , amitom maTi monaTesave 

wrfeebic, Sesabamisad, paraleluria: (A2D2) ||  (B2C2)  da  (C2D2) || 

(A2B2). 

∠ A2B2C2   marTia. amgvarad,  A1B1C1D1 paralelogramis 

monaTesave  A2B2C2D2 figura kvadratia. 
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mesame magaliTi (sur. 41).  mocemulia  elifsis  [A1B1] da 

[C1 D1] RerZebi da l1 wrfe. avagoT elifsis da l wrfis gadakveTis 

wertilebi elifsis augeblad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 41    afinurad Sesabamisi velebis mTavari 

mimarTulebebi 

elifsi wrewiris afinuri wiria, maSasadame, wrewiri 

naTesaobiT elifsze aisaxeba, da SebrunebiT, elifsic SeiZleba 

wrewirze aisaxos. 

wrewiris diametrebs elifsis diametrebi Seesabameba. 

Cxadia, rom saerTod, wrewiris diametrebis 

urTierTperpendikularuli wyvilis Sesabamisi elifsis 

diametrebi urTierTperpendikularuli ar aris, magram arsebobs 
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wrewiris diametrebis perpendikularuli wyvili, romelsac 

elifsis diametrebis aseTive wyvili (e. i. elifsis RerZebi) 

Seesabameba (ix nax.39). 

ganvsazRvroT naTesauri Sesabamisoba, sadac mocemuli 

elifsis  [A1B1] da [C1D1] RerZebi or kongruentul da 

perpendikularul monakveTebze aisaxeba (nax.41). 

naTesaobis s RerZi (A1C1) wrfis paralelurad gavataroT. 

(A1B1) da (C1D1) wrfeebis s RerZTan gadakveTis Q da R wertilebi 

iseTi wrewiris diametris boloebia, romlebic elifsis O1 

centrze gaivlian. am wrewirSi tolferda marTkuTxa QO2R 

samkuTxedi CavxazoT. 

O1 da O2 monaTesave wertilebad CavTvaloT. es ori wertili, 

s RerZTan erTad, iseT naTesaur SesabamisobaSi gansazRvravs, 

sadac perpendikularul (O1Q) da (O1R) wrfeebs agreTve 

perpendikularuli (O2Q)  da (O2R) wrfeebi enaTesaveba. maSasadame, 

wrfeTa am or wyvils naTesaobis mTavari mimarTulebebi aqvs. 

A da C1 iseT A2 da C2 wertilebze aisaxeba, rom tolferda 

marTkuTxa A2O2C2 samkuTxeds miviRebT. 

O2 wertili centrad miviRoT da [O2A2] radiusiT avagoT 

wrewiri. ukanaskneli warmoadgens im elifsis monaTesave 

wrewirs, romelic Tavisi  [A1B1] da [C1D1] RerZebiT aris 

gansazRvruli. 

avagoT l1 wrfis monaTesave l2 wrfec. l1 wrfe (C1D1) da (A1B1) 

wrfeebs, Sesabamisad, kveTs 11 da 21 wertilebSi, romelTa 

monaTesave 12 da 22 wertilebi (O2Q)  da (O2R) wrfeebze mdebareoben. 

12 da 22 wertilebi ekuTvnian saZiebel l2 wrfes, romelic 

elifsis monaTesave wrewirs E2  da F2 wertilebSi kveTs. 

cxadia, rom am ori wertilis Sesabamisi E1 da F1 wertilebi 

l1 wrfisa da [A1B1] da [C1D1]  RerZebiT gansazRvruli 

elifsisaTvis saerToa. 
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2.12 polke-Svarcis Teorema 

vidre polke-Svarcis Teoremis Seswavlas daviwyebdeT, 

ganvixiloT afinurad Sesabamisi velebis perspeqtiul-

orTogonaluri ganlagebis sakiTxi. 

Tu П vels orTogonaluri dagegmilebiT, maT 

orTogonalur-perspeqtiuli ewodeba. vTqvaT A  da A/  aseTi 

velebis Sesabamisi wertilebia (nax. 42-1), maSin 

//AA Π⊥  da .SAA/ ⊥  

 

 

 

 

 

 

 

 

nax. 42 orTogonalur_perspeqtiuli velebi 

ganvixiloT 0
/ A.AA magegmilebeli sibrtye, romelic S  

RerZis perpendikularulia. 0
/ A.AAΔ -Si AAA 0

/  kuTxe (φ ) aris 

Π da /Π sibrtyeebs Soris mdebare orwaxnaga kuTxis xazovani 

kuTxe, 

φ= cosAAAA 0
/

0  an φ= cos
AA
AA

0

/
0  

Tu Π da /Π  sibrtyeebs movabrunebT irgvliv SeTavsebamde, 

maSin AA0  da /
0AA  gardaiqmnebian erT wrfeSi, romelic s RerZis 

perpendikularuli iqneba (nax. 42-2). 

amrigad, ori brtyeli velis orTogonalur-perspeqtiuli 

ganlagebis SemTxvevaSi naTesaobis mimarTuleba naTesaobis 

RerZis perpendikularulia. 
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vTqvaT, naTesaobis mimarTuleba .SAA/ ⊥ Tu /
00 AAAA > maSin 

φkuTxe SesaZloa ganisazRvros ase: 
AA
AAcos

0

/
0=φ  

Tu Π  sibrtyes s RerZis irgvliv movabrunebT φkuTxiT, 

maSin Π  brtyeli veli /Π -Si orTogonalurad degegmilebuli 

gamova. 

daumtkiceblad moviyvanoT Teorema ori afinurad 

Sesabamisi velis orTogonalur-perspeqtiul ganlagebaSi 

moyvanis Sesaxeb. 

Teorema; ori afinurad Sesabamisi veli, msgavsebis 

gardaqmnisa da erT-erTis gadaadgilebiT, yovelTvis SeiZleba 

moyvanil iqnes iseT orTogonalur-perspeqtiul mdebareobaSi, 

rom erT-erTi iyos meoris orTogonaluri gegmili. 

 

 

 

 

 

 

 

 

 

nax. 43    prizmis kveTa sibrtyiT 

aseve daumtkiceblad moviyvanoT aRniSnuli Teoremis 

ramdenime Sedegi: 

1. vTqvaT, mocemulia nebismieri samkuTxedi –ABC  da A/B/C/. 

am ori samkuTxedidan erTi SesaZloa ganvixiloT, rogorc 

meoris msgavsi samkuTxedis orTogonaluri gegmili. 

2) samkuTxa prizma SesaZloa gadakveTil iqnas sibrtyiT 

ise, rom kveTaSi miRebuli samkuTxedi winaswar mocemuli 

samkuTxedis msgavsi gamovides (nax. 43) 
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3) nebismieri prizma SesaZloa gadakveTil iqnas sibrtyiT 

ise, rom kveTaSi miRebuli mravalkuTxedi winaswar mocemuli 

prizmis fuZesTan afinur SesabamisobaSi myofi, maravalkuTxedis 

msgavsi gamovides (nax. 44) 

 

 

 

 

 

 

 

 

 

nax. 44    prizmis kveTa sibrtyiT 

4) afinurad Sesabamisi ori figuridan erTi SesaZloa 

ganxilul iqnas, rogorc meores msgavsi figuris orTogonaluri 

gegmili. 

SeniSvna. imisaTvis, rom avagoT maravalkuTxedi, romelic 

mocemulis mimarT afinur SesabamisobaSia, ageba daviwyoT am 

mravalkuTxedebis SemadgenlobaSi myofi ori samkuTxedis agebiT 

(nax.45) 

 

 

 

 

 

 

nax. 45    polke_Svarcis Teorema 

yoveli aragadagvarebuli sruli oTxkuTxedi SesaZloa 

ganvixiloT, rogorc winaswar mocemuli formis tetraedris 

paraleluri gegmili (polke-Svarcis Teorema) 

miTiTeba. 1) figura, romelic agebulia wertiliT 

(wveroebi) da am wertilebiT gansazRvruli eqvsi wrfiT 
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(gverdebi) sruli oTxkuTxedi ewodeba. roca oTxive wvero erT 

wrfeze ar mdebareobs, maSin oTxkuTxeds gadaugvarebeli sruli 

oTxkuTxedi hqvia. 

2) rekomendirebulia polke-Svarcis TeoremasTan 

dakavSirebuli istoriuli narkvevis gacnoba. 

 

 

 

 

 

 

 

 

nax. 46    polke_Svarcis Teorema 

vTqvaT, mocemulia tetraedri (A0B0C0D0) da sruli 

oTxkuTxedi (ABCD) (nax. 46) mocemuli sruli oTxkuTxedi 

ganvixiloT, rogorc raime tetraedris paraleluri gegmili. 

aqedana gamomdinare, mocemuli sruli oTxkuTxedis yoveli 

gverdi ganixileba, rogorc mocemuli tetraedris wiboebis 

paraleluri gegmili, oTxkuTxedis diagonalebis TanakveTis 

wertili (M=N) ki, rogorc tetraedris or wiboze (A0B0 da C0D0) 

mdebare wertilebis ( 00CAM ∈ da 00DBN ∈ ) gegmilebis SeTavseba. 

sami wertilis martivi fardobis (paralelur gegmilebSi), 

rogorc paraleluri gegmilebis invariantuli Tvisebis mixedviT 

SegviZlia vipovoT M0 da N0 tetraedrebis Sesabamis gverdebze 

00CAM ∈ da 00DBN ∈ . 

M0 da N0  werilebze wrfis mimarTuleba miviRoT 

dagegmilebis mimarTulebad (sur. 45). es uzrunvelyofs M0 da N0 

wertilebis gegmilebis SeTavsebas gegmilTa sibrtyeSi (M/ N/ da 

M1 N1). 

avagoT mocemuli tetraedris paraleluri gegmili /Π  

gegmilTa sibrtyeSi. amisaTvis tetraedris wveroebze gamavali 
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magegmilebeli sxivebi, romlebic qmnian prizmas, gadavkveToT 

nebismieri /Π sibrtyiT, kveTaSi miviRebT A/ B/ C/ D/ . sruli 

oTxkuTxedi aris ABCD  oTxkuTxedis afinurad Sesabamisi figura. 

Tu A/ B/ C/ D/  oTxkuTxeds prizmis fuZed miviRebT, SegviZlia 

avagoT kidev erTi kveTi (amjerad /Π  sibrtyis saSualebiT) 

A1B1C1D1 romelic ABCD  oTxkuTxedis msgavsi iqneba. 

amrigad A1B1C1D1 sruli oTxkuTxedi ganixileba rogorc 

A0B0C0D0 tetraedris paraleluri gegmili. mocemuli oTxkuTxedi 

(ABCD)  rogorc A1B1C1D1 oTxkuTxedis msgavsi, aris mocemulis 

msgavsi tetraedris paraleluri gegmili. 

polke-Svarcis Teoremis arsi isaa, rom gegmilTa sibtyeze 

mocemuli sruli oTxkuTxedi SeiZleba ganvixiloT, rogorc 

mocemuli formis tetraedris paraleluri gegmili. 

 

 

 

 

 

 

 

 

nax. 47    polke_Svarcis Teorema 

polke-Svarcis Teoremis praqtikuli mniSvneloba 

Seiswavleba mxazvelobiTi geometriis calke nawilSi – 

aqsonometria. is iZleva Zalze zogad daskvnas marTkuTxa 

koordinatTa sistemis (sivrceSi) dagegmilebasTan dakavSirebiT. 

Tu warmovidgenT marTkuTxa koordinatTa sistemas sivrceSi (nax. 

47) da mis RerZebze gadavdebT samasStabo monakveTebs 

( zyx OEOEOE == ) miviRebT e.w. samasStabo tetraedrs zyx EEOE . Tu 

am SemTxvevaSi visargeblebT polke-Svarcis TeoremiT, roca 

tetraedris originali aris samasStabo tetraedri, miviRebT rom 

nebismieri gadaugvarebeli sruli oTxkuTxedi yovelTvis 
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SeiZleba ganvixiloT rogorc marTkuTxa koordinatTa sistemis 

(sivrceSi) samasStabo tetraedris paralaluri gegmili. 

erTmaneTTan nebismieri kuTxiT dakavSirebuli da erT 

sibrtyeSi mdebare nebismieri sigrZis sami monakveTi 

/
z

//
y

//
x

/ EO,EO,EO gamodis  erTi wertilidan (O) da warmoadgens 

sami iseTi toli monakveTis ( zyx OE.OE,OE ) paralelur gegmilebs, 

romlebic erTi saTavidan (O) gamodian da gadadebuli arian 

marTkuTxa koordinatTa sistemis RerZebze. 
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2.13 “sainJinro geometriis safuZvlebis”, rogorc 

propedevtikuli kursis daniSnuleba, gamoyenebiTi 

perspeqtivis swavlebis meTodikaSi 

 

arqiteqtorebis momzadebis programaSi  “sainJinro 

grafikis sawyisebis”, rogorc propedevtikuli kursis SemoRebis 

mizani isaa, rom sainJinro grafikis (monJis epiuri, aqsonometria 

da gamoyenebiTi perspeqtivis safuZvlebi) swavleba garkveul 

geometriul fundamentze iqnas dafuZnebuli. migvaCnia, rom 

magaliTad gamoyenebiTi perspeqtivis safuZvlebis iseTi 

reglamentiT swavleba razedac qvemoT gveqneba saubari, 

SesaZlebelia mxolod mas Semdeg, roca studentis codnis 

arsenali winaswar Sevsili iqneba im sakiTxebiT, rasac Cvens mier 

rekomendebuli saswavlo disciplinis “sainJinro grafikis 

sawyisebis” programa Seicavs. 

perspeqtiuli gegmili anu perspeqtiva ewodeba centraluri  

dagegmilebis Sedegad miRebul gamosaxulebas. igi warmoadgens 

samganzomilebiani obieqtis brtyel anasaxs, romelic Zalian 

hgavs imas, rac sivrcis garkveuli wertilidan mzeris an 

fotografirebis dros warmogvidgeba [87]. swored amis gamo, 

arqiteqturuli proeqtirebisas, xSirad dgeba misi gamoyenebis 

aucilebloba.  

geometriisa da kerZod perspeqtivis mniSvneloba 

arqiteqturisa da xelovnebis ganviTarebis yvela etapze iyo 

cnobili. rogorc gaspar monJi aRniSnavda, mxazvelobiTi 

geometria iZleva cnobili elementebidan sivrcis ucnobi 

movlenebis dadgenis saSualebas. arqiteqturul SemoqmedebaSiac 

centraluri dagegmileba warmoadgens im saSualebas, romliTac 

orTogonaluri gegmilebis, anu proeqtis mixedviT gamovsaxavT 

sinamdvileSi jer kidev ganuxorcielebeli Senobis perspeqtiul 

gamosaxulebas, e.i. iseT sivrcobriv suraTs, rogorsac adamiani 

dainaxavs mxolod maSin, roca nageboba aigeba. 
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 amrigad, perspeqtiva saSualebas gvaZlevs mSeneblobis 

dawyebamde bevrad ufro adre SevafasoT proeqtis mxatvrul- 

arqiteqturuli Rirsebebi da SevitanoT masSi saTanado 

Sesworebebi. winaaRmdeg SemTxvevaSi  xarvezebi  mJRavndeba 

mxolod aSenebis Semdeg,  Secdomis gamosworeba nagebobis 

rekonstruqcias saWiroebs da xSirad saerTodac SeuZlebeli 

xdeba. 

sityva perspeqtiva warmoSobilia laTinuri zmnisagan _ 

`perspicere~, rac gamWol xedvas niSnavs. perspeqtivi, erTis 

mxriv, ewodeba mecnierebas centraluri, anu konusuri 

dagegmilebis Sesaxeb, xolo meores mxriv, perspeqtiva hqvia TviT 

im gamosaxulebas, anu suraTs, romelic miiReba am dagegmilebis 

Sedegad. 

perspeqtivis ramodenime saxe arsebobs, romelTac 

ganasxvaveben imisda mixedviT, Tu ra zedapirze xdeba 

dagegmileba: 

1) wrfivi (xazovani) perspeqtiva _ miiReba maSin, roca 

dagegmileba xdeba sibrtyeze: 

2) panoramuli perspeqtiva _ miiReba cilindris zedapirze 

dagegmilebis Sedegad; 

3) gumbaTovani anu sferuli perspeqtiva _ miiReba 

dagegmilebiT sferos zedapirze da a.S.. 

garda amisa ganixilaven kombinirebuli meTodiT miRebul 

perspeqtivis saxeebsac. [71] magaliTad: Teatraluri perspeqtiva _ 

roca gamosaxulebebi aigeba ramodenime sibrtyeze, romelTa 

erTobliobiTac dadgmisaTvis saWiro sivrciTi iluzia iqmneba 

scenaze;  dioramuli perspeqtiva _ wrfivi perspeqtivisa da 

moculobiTi gamosaxulebebis sinTezi;  stereoskopiuli 

perspeqtiva _ erTi da igive obieqtis ori sxadasxva mzeris 

wertilidan wrfivi perspeqtivis wesebiT agebuli ori 

gamosaxuleba da a.S.. qvemoT dawvrilebiT SevCerdebiT mxolod 

wrfivi (xazovani) perspeqtivis agebis meTodebze. 
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centraluri  dagegmilebis aparati Sedgeba dagegmilebis S 

centrisgan da im ∏ zedapirisgan, romelzec xdeba dagegmileba. 

ganvixiloT dagegmileba sibrtyeze. aseTi dagegmilebis dros, 

sivrcis yovel wertils S wertilze (dagegmilebis centri) 

gamavali magegmilebeli sxivebiT agegmileben   gegmilTa   

sibrtyeze  (nax. 48). radgan S wertilsa da nebismier A wertilze 

erTaderTi sxivis gatareba SeiZleba, amitom sivrcis yovel 

wertils, am sibrtyeze, erTi da mxolod erTi gegmili 

Seesabameba. 

Tu H wertili iseT sibrtyeSi devs, romelic dagegmilebis 

S centrze gadis da ∏ sibrtyis paraleluria, maSin 

magegmilebeli SH sxivic sibrtyis paraleluri gamova da mas 

arasakuTriv H∞ wertilSi gadakveTs.  

 

 

 

 

 

 

 

 

 

 

nax. 48    centraluri dagegmilebis aparati 

sibrtyeze centraluri dagegmilebis dros sivrciTi 

obieqtebis (mravalkuTxedi, mrude wiri, mravalwaxnaga, mrude 

zedapiri da sxv.) metruli maxasiaTeblebi icvleba, magram 

garkveuli Tvisebebi ucvleli rCeba. aseT ucvlel Tvisebebs 

invariantebi ewodeba.  

ganvixiloT centraluri dagegmilebis invariantuli 

Tvisebebi: 

1) wertilis gegmili wertils warmoadgens; 
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2) wrfis gegmili sazogadod wrfea; 

d wrfis wertilebze gamavali magegmilebel sxivTa 

simravle magegmilebel α sibrtyes warmoadgens (nax.48), romelic 

gansazRvrulia d wrfiTa da masze aramdebare S wertiliT. d 

wrfis centraluri gegmili ganixileba, rogorc α da ∏ 

sibrtyeebis urTierTkveTa, romelic raTqmaunda d′ wrfes 

warmoadgens. 

3) wrfeze mdebare wertilis gegmili am wrfis gegmilze 

mdebareobs; 

4) urTierTparalelur wrfeTa gegmilebi gadakveTil 

wrfeTa konas warmoadgens; 

5) wrfeTa gadakveTis wertilis gegmili am wrfeTa 

gegmilebis gadakveTis wertils warmoadgens; 

6) brtyeli mravalkuTxedis gegmili sazogadod igive 

raodenobis kuTxeebis mqone mravalkuTxedia (nax.49); 

7) dagegmilebis centrze gamavali wrfis gegmili wertilia; 

8) gegmilTa sibrtyis paraleluri figuris gegmili misi 

msgavsi figuraa;  

9) konusuri zedapiris gegmili, romlis wvero dagegmilebis 

centrs emTxveva _ mrude wiria. 

 

 

 

 

 

 

 

 

 

nax. 49    samkuTxedis centraluri gegmili 

2.13.1. wertilis perspeqtiva. rogorc gvaxsovs, wertilis 

sivrceSi mdebareobis gansazRvra misi erTi gegmilis mixedviT 

SeuZlebelia, xolo Cveni mizania sivrciTi figurebis iseTi 

A′ 

S 

A 

B 

C 

C′ 

B′ 

 
∏ 
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brtyeli gamosaxulebis miReba, romlis mixedviTac sruliad 

gansazRvruli iqneba maTi adgilsamyofelic da 

urTierTmdebareobac. am miznis misaRwevad SemoRebulia 

centraluri dagegmilebis specialuri sistema.  

 

 

 

 

 

 

 

 

 

 

nax. 50    perspeqtivis aparati 

SevarCioT vertikaluri mdebareobis gegmilTa (sasuraTe) Π 

da misi marTobuli damxmare Π′ sibrtyeebi, ise rom S gegmilTa 

centri arcerT maTgans ar ekuTvnodes (nax. 50). nebismieri A′ 

werilis perspeqtivis asagebad igi jer Π′ sibrtyeze 

orTogonalurad davagegmiloT (wertilis fuZe _ A′1), xolo 

Semdeg, miRebuli A′1 da  A′ wertili S centridan Π sibrtyeze _ 

centralurad (meoreuli gegmili _ A1).                                         

advilad davrwmundebiT, rom am gziT Π sibrtyeze 

miRebuli ori gegmili (A da A1)  sruliad  gansazRvravs  A′ 

wertilis mdebareobas civrceSi, anu igi calsaxadaa 

gansazRvruli, rac niSnavs imas, rom nebismieri A′ wertilisaTvis 

Π sibrtyeze yovelTvis moiZebneba  erTaderTi  (A, A1) wyvili, da 

piriqiT am wesiT agebuli (A, A1) wyvili erTaderT A′ wertils 

gansazRvravs sivrceSi. 

SemdgomSi agebebi mTlianad damyarebuli iqneba naCveneb 

geometriul xerxze, [77] amitom dawvrilebiT ganvixiloT am 

sistemis Semadgeneli ZiriTadi elementebi da terminebi (nax.51). 

A′ 

A′1 

A 
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Π′ 
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nax. 51    perspeqtivis aparati 

1. Π _ gegmilTa sibrtye vertikalur mdgomareobaSi aviRoT. 

mas suraTis sibrtyes an ubralod suraTs uwodeben. 

2. Π′ _ gegmilTa sibrtye horizontaluri mdebareobisaa da 

mas fuZeTa sibrtye ewodeba. 

3. S _ dagegmilebis centri, romelsac xSirad mzeris 

wertilad moixsenieben 

4. x _ Π da Π′ sibrtyeebis gadakveTis wrfes suraTis fuZe 

ewodeba. 

5. P _ wertili miiReba S-dan Π-ze marTobis daSvebis Sedegad 

da mas suraTis mTavari wertili ewodeba. 

6. λ _ gatarebulia S wertilze Π′-is paralelurad; mas 

horizontis sibrtyes uwodeben. 

7. γ _ neitraluri sibrtye  S wertilze gadis Π-s 

paralelurad. 

8. h _ wrfes horizontis wrfe an, mokled, horizonti ewodeba. 

9. S _ wertilze Π sibrtyis marTobulad gatarebul SP sxivs, 

mTavari sxivi. 

10. SP sxivis SP monakveTs _ mTavari manZili.  

11. SP sxivis Π sibrtyesTan gadakveTis P wertils _ mTavari 

wertili. 

x 

h 

D1 

D2 

P 

Px 

S 

S1 

Π γ 

Π′ 
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12. P wertilze h wrfis marTobulad gatarebul x wrfes _ 

suraTis RerZi. 

13. D1  da   D2 wertilebs _ distanciis wertilebi. isini miiReba 

S wertilze gamavali Π′-is paraleluri xolo Π-s mimarT 45 -iT 

daxrili wrfeebis Π-Tan gadakveTis Sedegad. 

14. Π sibrtyeSi mdebare PD1 radiusian wrewirs _ mTavari 

wrewiri ewodeba. 

 

 

 

 

 

 

 

 

 

 

nax. 52    wrfis perspeqtiva 

2.13.2. wrfis perspeqtiva. cnobilia, rom sivrceSi wrfis 

mdebareobas ori wertilis mdebareoba gansazRvravs, aqedan 

gamomdinare wrfis perspeqtivis asagebad sakmarisia am wrfis 

kuTvnili ori wertilisa da maTi meoreuli gegmilebis 

perspeqtivis ageba. am or wertilad umjobesia wrfis 

egreTwodebuli SesaniSnavi anu maxasiaTebeli wertilebi 

SevarCioT (nax.52).  aseTi wertilebia _ mocemuli wrfis 

gadakveTis wertili sasuraTe sibrtyesTan (B′) da am wrfis 

usasrulod Sors mdebare anu arasakuTrivi wertili (A′∞). 

sasuraTe sibrtyesTan gadakveTis wertilis gegmili TavisTavs 

SeuTavsdeba (B′=B), xolo arasakuTrivi wertilis gegmilis 

asagebad mzeris wertilze (S) unda gatardes mocemuli wrfis 

paraleluri  wrfe  da  moiZebnos  misi  gadakveTis  wertili  

suraTTan (A∞). 
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nax. 53    wrfis perspeqtiva 

wrfis arasakuTriv wertils gansakuTrebuli roli akisria 

mravali amocanis amoxsnisas. misi perspeqtivis asagebad, rodesac 

mocemulia wrfisa da misi fuZis perspeqtiva (nax.52), SevniSnoT 

Semdegi: Tu A′ wertils A′B′ wrfeze usasrulobisaken 

gadavaadgilebT, misi A′1 fuZec A1B1 wrfeze usasrulobisaken 

gadaadgildeba. rodesac A1 werili usasrulobaSi gadava, misi 

magegmilebeli SA1 sxivi A1B1  wrfis da, maSasadame, fuZeTa 

sibrtyis paraleluri gaxdeba, aqedan gamomdinare igi sasuraTe 

sibrtyes horizontis xazze gadakveTs. amavdros A′ wertilis 

gadaadgilebis procesis ganmavlobaSi am wertilis da misi 

fuZis A da A1 perspeqtiva horizontis xazis mimarT marTobul 

kavSiris wrfeze iqnebian ganlagebulni. aqedan ki wrfis 

arasakuTrivi wertilis perspeqtivis agebis martivi wesi 

gamomdinareobs: Tu sasuraTe sibrtyeze mecemulia raime wrfis f 

perspeqtiva da agreTve misi fuZis f1  perspeqtiva (nax. 53), maSin 

saWiroa f1  wrfe gavagrZeloT horizontis xazis gadakveTamde 

(F1∞), aRvmarToT vertikaluri kavSiris wrfe, romelic f wrfesTan 

gadakveTaSi mogvcems saZiebel arasakuTrivi werilis 

perspeqtivas (F∞), 

2.12.3. paralelur wrfeTa konis perspeqtiva. magaliTisaTvis 

ganvixiloT fuZeTa sibrtyeSi mdebare  paralelur wrfeTa kona 

(A′B′,  C′D′,  M′N′…) (nax. 54). am wrfeebis suraTTan gadakveTis 

wertilebis gegmilebi, rogorc aRvniSneT, TavisTavs SeuTavsdeba  

h 

x 

P 

F∞ 

F1∞ 

f 

f1 

Π 
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(A′=A,   C′=C,   M′=M),   arasakuTriv wertilTa  gegmilebis 

mosaZebnad dagegmilebis S centrze unda gatardes TiToeuli 

maTganis paraleluri wrfe da moiZebnos maTi sasuraTe 

sibrtyesTan gadakveTis  werilebi.  naTelia,  rom  isini  

erTmaneTs daemTxvevian F∞=( B∞= D∞= N∞). aqedan gamomdinare, 

paralelur wrfeTa konis perspeqtiva gadakveTil wrfeTa konas 

warmoadgens, maT gadakveTis wertils ki paralelur wrfeTa 

Tavmoyris wertils uwodeben. 

 

 

 

 

 

 

 

 

 

 

nax. 54    paralelur wrfeTa perspeqtiva 

ganvixiloT wrfis sivrceSi mdebareobis ramdenime kerZo 

SemTxveva da am wrfeTa TavSeyris wertilebis mdebareobani: 

 

 

 

 

 

 

 

 

 

 

 

nax. 55 fuZeTa sibrtyis paraleluri wrfis perspeqtiva 
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fuZeTa sibrtyis paraleluri A′B′ wrfe (nax55), Tavisi A′1B′1 

fuZis paraleluri iqneba. radgan paralelur wrfeebs erTi 

Tavmoyris wertili aqvT, maTac saerTo Tavmoyris F∞ wertili 

eqnebaT da igi horizontis xazze iqneba moTavsebuli.  

fuZeTa sibrtyis marTobuli A′B′ wrfis perspeqtiva (nax56), 

suraTis x fuZis perpendikularuli iqneba, xolo misi A′1B′1 

fuZis A1B1 perspeqtiva wertils warmoadgens. aseTi wrfeebis 

Tavmoyris wertili arasakuTrivia. 

 

 

 

 

 

 

 

 

 

 

 

nax. 56 fuZeTa sibrtyis marTobuli wrfis perspeqtiva 

 

 

 

 

 

 

 

 

 

 

 

nax. 57 sasuraTe sibrtyis marTobuli wrfis perspeqtiva 
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nax.57-ze mocemulia sasuraTe sibrtyis mimarT marTobuli 

A′B′  wrfis perspeqtiva. aseTi wrfis usasrulod Sors mdebare 

wertilisaken mimarTuli magegmilebeli wrfec sasuraTe 

sibrtyis mimarT marTobulia, ese igi mTavar sxivs emTxveva da 

suraTs P wertilSi kveTs. aqedan gamomdinare sasuraTe sibrtyis 

marTobuli wrfeebisa da maTi fuZeebis Tavmoyris wertils 

mTavari wertili P warmoadgens. 

 

 

 

 

 

 

 

 

 

 

nax. 58 sasuraTe sibrtyis paraleluri wrfis perspeqtiva 

sasuraTe sibrtyis paraleluri  A′B′   wrfis  AB  

perspeqtiva Tavisive paraleluria (nax.58), xolo meoreuli A1B1 

gegmili _ suraTis x fuZis 

 

 

 

 

 

 

 

 

 

 

nax. 59 suraTis fuZis paraleluri wrfis perspeqtiva 
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suraTis fuZis paraleluri A′B′   wrfis  AB  perspeqtivac 

da misi meoreuli A1B1 gegmilic suraTis fuZis paraleluria 

(nax.59). 

2.13.4.sibrtyis perspeqtiva. sivrceSi sibrtye SeiZleba 

Semdegi elementebiT iyos gansazRvruli: 1) sami arakolinearuli 

wertiliT; 2) wrfiT da masze aramdebare wertiliT; 3) ori 

gadakveTili wrfiT; 4) ori paraleluri wrfiT (nax.60) 

 

 

 

 

 

 

nax. 60    sibrtyis perspeqtiva 

am elementebiT gansazRvruli sibrtye, miRebul suraTze, 

sakmarisi TvalsaCinoebiT ar sargeblobs. imisaTvis rom 

gamosaxuleba TvalsaCino gaxadon da Tanac masze grafikuli 

agebebis Sesrulebac martivi iyos, sibrtyes ori gadakveTili 

wrfiT gansazRvraven, romelTaganac erTi warmoadgens am 

sibrtyis gadakveTis wrfes fuZeTa sibrtyesTan, xolo meore 

gadakveTis wrfes sasuraTe sibrtyesTan.       

 

 

 

 

 

 

 

 

 

 

 

nax. 61    sibrtyis perspeqtiva 

  1)  2)  3)  4) 
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nax.61-ze mocemulia α′ sibrtye, romelic fuZeTa sibrtyes n′ 

wrfeze, xolo suraTs f ′wrfeze kveTs. es wrfeebi _ sasuraTe da 

fuZeTa kvalebi _ suraTis fuZeze mdebare K′ wertilSi 

ikveTebian. 

suraTze sasuraTe kvalis gamosaxuleba TavisTavs emTxveva 

f′=f. fuZeTa kvalis gamosaxulebis asagebad, erT wertilad  K′= K 

gamoviyenoT, xolo meore wertilad am wrfis usasrulod Sors 

mdebare H′∞.  

suraTze avagoT α sibrtyis zRvruli wrfe, romelic α′ 

sibrtyis usasrulod Sors mdebare wrfis perspeqtivas 

warmoadgens (nax.62). Tu mzeris wertilze mocemuli sibrtyis 

paralelur wrfeTa konas gavatarebT da vipoviT maTi 

arasakuTrivi wertilebis gegmilebs, miviRebT wrfes, romelic 

TavisTavad am sibrtyis arasakuTrivi wrfis gegmils (f∞) 

warmoadgens.  

  

 

 

 

 

 

 

 

 

 

nax.62    sibrtyis perspeqtiva 

agebidan gamomdinare: 1) sibrtyis zRvruli wrfe (f∞) misi 

sasuraTe kvalis (f) paraleluria, vinaidan orive maTgani 

miRebulia ori paraleluri sibrtyis suraTTan gadakveTis 

Sedegad. 2) sibrtyis zRvruli (f∞) wrfe sibrtyis fuZeTa kvalis 

zRvrul (H∞)  wertilze gadis, radganac es wertili mocemuli 
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sibrtyis erTerTi usasrulod Sors mdebare wertilis 

perspeqtivas warmoadgens. 

zemoTTqmulidan gamomdinare, kvalebiT mocemuli sibrtyis 

zRvruli wrfis asagebad suraTze, sakmarisia sibrtyis fuZeTa 

kvalis zRvrul wertilze gatardes sasuraTe kvalis 

paraleluri wrfe. 

2.13.5. wrewiris perspeqtiva. wrewiris perspeqtivis ageba 

mdgomareobs mis TiToeul wertilze gamavali magegmilebeli 

sxivebis sasuraTe sibrtyesTan gadakveTis wertilebis moZebnaSi. 

am sxivebis erToblioba konusis zedapirs warmoqmnis, romelsac 

sxivur konuss uwodeben. aqedan gamomdinare SeiZleba iTqvas, rom 

wrewiris perspeqtiva sxivuri konusis suraTTan gadakveTis wirs 

warmoadgens. 

 wiri romelzec konusis zedapiri sibrtyesTan ikveTeba 

meore rigisaa da mas konusuri kveTi ewodeba. konusis 

msaxvelebisa da mkveTi sibrtyis (suraTi) urTierTmdebareobis 

mixedviT konusur kveTs SeiZleba Semdegi saxeebi hqondes: 

 

 

 

 

 

 

 

 

nax. 63    konusuri kveTebi 

a) Tu mkveTi sibrtye (suraTi) konusis yvela msaxvels 

kveTs, kveTaSi Sekruli wiri miiReba, romelsac elifsi ewodeba, 

xolo kerZo SemTxvevaSi, roca mkveTi sibrtye konusis RerZis 

marTobulia miRebuli wiri wrewirs warmoadgens (nax.63-a).   

b) Tu mkveTi sibrtye (suraTi) paraleluria konusis erTi 

romelime msaxvelisa, maSin kveTaSi parabola miiReba (nax.63-b). 

a)  b) g)
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g) Tu mkveTi sibrtye (suraTi) paraleluria konusis ori 

msaxvelisa, maSin kveTaSi hiperbola miiReba (nax.63-g). 

Cven dawvrilebiT mxolod pirvel SemTxvevaze SevCerdebiT. 

vinaidan elifsi lekaluri wiria da misi ageba farglis 

meSveobiT SeuZlebelia, pouloben saZiebeli wiris kuTvnil 

wertilebs, ris Semdegac maT Semoavleben xeliT an lekaloTi. 

naTelia rom, rac ufro grZelia asagebi mrudi, miT ufro meti 

wertilis moZebnaa saWiro damakmayofilebeli sizustisaTvis da 

Tanac didi simrudis adgilebSi es wertilebi ufro axloaxlo 

unda iyvnen ganlagebulni. 

 qvemoT mogvyavs wrewiris perspeqtivis agebis ori meTodi. 

pirveli meTodi Zalian mosaxerxebelia, magram mxolod rva 

wertilis agebis saSualebas iZleva, ris gamoc, ZiriTadad, mcire 

zomis gamosaxulebebis asagebad iyeneben. meore meTodis 

meSveobiT nebismieri zomis elifsis didi sizustiT agebisaTvis 

saWiro  wertilTa ganusazRvreli raodenobis ageba SeiZleba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 64    Semoxazuli kvadratis meTodi 
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1) Semoxazuli kvadratis meTodi: davuSvaT suraTze 

mocemulia wrewiris O centris perspeqtiva da radiusis A0O0 

naturaluri zoma (nax.64). P da D wertilebis meSveobiT vipovoT O 

centris suraTTan SeTavsebuli O1 mdebareoba, SemovavloT  A0O0 

radiusiani wrewiri da avagoT masze Semoxazuli kvadrati, ise 

rom misi ori gverdi suraTis fuZis marTobuli iyos. gavataroT 

miRebuli kvadratis Suaxazebi da diagonalebi, romlebic 

wrewirTan gadakveTaSi 11, 21, 31, 41, 51, 61, 71, 81 wertilebs 

mogvcemen. miRebuli gamosaxulebis mixedviT avsaxoT kvadratis 

perspeqtiva da ganvsazRvroT am wertilTa Sesabamisi 1, 2, 3, 4, 5, 

6, 7, 8 wertilebi, romelTa mdore SeerTebiTac saZiebeli wiri 

aigeba.    

 

 

 

 

 

 

 

 

 

 

 

 

nax.65    Semoxazuli kvadratis meTodi 

aRniSnuli meTodis praqtikuli gamoyenebisaTvis ar aris 

aucilebeli suraTTan SeTavsebul mdgomareobaSi aigos O1 

werwiri da masze Semoxazuli kvadrati, radgan am kvadratis 

ageba uSualod suraTzec SeiZleba (nax.65). ageba warmoebs 

winaswar mocemuli O centris da radiusis A0O0 naturaluri 

zomis mixedviT, P da D wertilebis gamoyenebiT. Sexebis 1,3,5 da 7 

wertilebi kvadratis SuaxazebTan gadakveTaSi miiReba, xolo 

diagonalebze mdebare 2,4,6, da 8 wertilebis asagebad, suraTis 
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fuZeze K wertili unda moiZebnos. amisaTvis sakmarisia O0 

wertilze A0O0 radiusiani A0A1 rkali Semoivlos, O0-dan suraTis 

fuZis mimarT 45°-iT daxrili xazi gaivlos, moiniSnos maTi S1 

gadakveTa daiSvas marTobi suraTis fuZeze. miRebuli K wertili 

zustad igive TanafardobiT dayofs A0O0 monakveTs, rogorc wina 

SemTxvevaSi. 

2) samkuTxedis simaRleebis meTodi: avagoT wrewiri O 

centriTa da AB, CD SeuRlebuli diametrebiT (nax.66). gavataroT 

AC qorda da mis gagrZelebaze movniSnoT K wertili (C da E-s 

Soris). Tu K wertils B–sTan SevaerTebT, miviRebT AKB 

samkuTxeds, romlis KB gverdi wrewirs garkveul M wertilSi 

gadakveTs.  

 

 

 

 

 

 

 

 

 

 

 

nax.66      samkuTxedis simaRleebis meTodi 

AKB samkuTxedSi avagoT BC, KN, AM simaRleebi da 

movniSnoT maTi gadakveTis L wertili. SevniSnoT, rom K 

wertilis arCevanis miuxedavad (AC wrfeze, miTiTebul 

farglebSi), B wverodan daSvebuli simaRlis fuZe yovelTvis OC 

radiusis C bolos SeuTavsdeba, xolo A wverodan daSvebuli 

simaRlis fuZe wrewirze ideba, radganac BCA da AMB kuTxeebi, 

rogorc AB diametrze dayrdnobili marTi kuTxeebi, wrewirSi 

Caxazul kuTxeebs unda warmoadgendnen.   
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nax. 67     samkuTxedis simaRleebis meTodi    

igive figuris perspeqtivSi gamosaxva elifsis xuT A,B,C,D 

da M wertils mogvcems (nax.67). pirveli oTxi wertilis 

mdebareoba amocanis pirobazea damokidebuli, xolo M 

wertilisa K werilis mdebareobaze AC wrfeze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 68     samkuTxedis simaRleebis meTodi    
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Tu AC wrfeze mimdevrobiT SevarCevT K,K1,K2…Kn wertilebs, 

zemoTaRwerili agebebis Sedegad miviRebT saZiebeli elifsis 

kuTvnil M,M1,M2…Mn wertilebs,  romelTa mdore SeerTebiTac 

saZiebeli wiri aigeba (nax68). 

2.13.6. perspeqtivis agebis meTodebi. arsebobs 

orTogonaluri gegmilebis mixedviT perspeqtivis agebis 

ramdenime xerxi. [73] ganvixiloT zogierTi maTgani. 

radialuri meTodi. radialuri meTodis arsi SemdegSi 

mdgomareobs. orTogonalur gegmilebSi moniSnaven obieqtis, 

sasuraTe sibrtyisa da dagegmilebis centris mdebareobas. 

dagegmilebis centridan atareben magegmilebel sxivebs obieqtis 

maxasiaTebel wertilebze da pouloben maT gadakveTas sasuraTe 

sibrtyesTan, e.i. obieqtis wertilebis perspeqtivebs. amasTanave 

gansazRvraven obieqtis wertilebis meoreuli gegmilebis 

mdebareobas. amis Semdeg orTogonalur gegmilebSi miRebuli 

wertilis perspeqtivebi da meoreuli gegmilebi gadaaqvT naxazis 

sibrtyesTan SeTavsebul suraTze.  

ganvixiloT magaliTi: 

 

 

 

 

 

 

 

 

 

nax. 69    radialuri meTodi 

vTqvaT, orTogonalur gegmilebSi mocemulia vertikaluri 

A′B′ monakveTi (nax.69). SevarCioT dagegmilebis centris 

mdebareoba, vertikaluri sauraTe sibrtye da mis mimarT 

marTobuli mzeris mimarTuleba. dagegmilebis S centridan A 

wertilze vatarebT magegmilebel sxivs (gegmilebSi S1 A′1 da S2 
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A′2) da suraTTan gadakveTaSi miviRebT wertilis perspeqtivas (A1 

A2). Semdeg A2 gadagvaqvs naxazTan SeTavsebul suraTze (A). igive 

moqmedebebs vatarebT B wertilisaTvis. 

arqiteqtorebis meTodi. am meTodis safuZvelSi devs 

paraleluri wrfeebis is Tviseba, rom perspeqtivSi isini erT 

wertilSi ikribebian. radgan arqiteqturuli formebi SezRuduli 

raodenobiT paralelur wrfeTa rigebs Seicaven, perspeqtivis 

agebas amartivebs maTi Tavmoyris wertilebis winaswari 

gansazRvra. 

rogorc ukve aRvniSneT, perspeqtivSi wrfis mdebareobas 

misi arasakuTrivi wertilisa da kidev erTi wertilis meSveobiT 

gansazRvraven. am wertilad ZiriTadad wrfis suraTTan 

gadakveTis wertils iyeneben, an raime sxva wertils ageben 

radialuri meTodiT. 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

nax. 70    arqiteqtorebis meTodi 

ganvixiloT arqiteqtorebis meTodis gamoyeneba 

orTogonaluri gegmilebiT mocemuli A′A′′,B′B′′,C′C′′,D′,D′′  

marTkuTxa prizmis perspeqtivis agebis magaliTze (nax.70 a.).    
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sasuraTe ∏ sibrtye prizmis A′A′′ wiboze gavataroT, 

suraTis horizontaluri ∏1 gegmili am wibos A′1=A′′1 gegmilze 

gaivlis. orTogonalur gegmilebSi SevarCioT mzeris S wertilis 

mdebareoba ise, rom misgan suraTze daSvebulma marTobma suraTi 

A′A′′ wiboze gadakveTos (P). mzeris S wertilze prizmis A′D′ da 

A′B′ wiboebis paraleluri wrfeebi gavataroT da vipovoT maTi 

suraTTan gadakveTis wertilebi. miviRebT F1 da F2 wertilebs, 

romlebic Sesabamisi mimarTulebis paralelur wrfeTa konebis 

Tavmoyris wertilebs warmoadgenen. vinaidan A′D′ da A′B′ wrfeebi 

horizontaluti mdebareobisani arian, maTi Tavmoyris wertilebi 

horizontis xazze iqnebian ganlagebulni, PF1 da PF2  manZilebze P 

mTavari wertilidan.  

sasuraTe sibrtyeze (nax.70-b.) gavavloT suraTis x fuZe, 

SerCeul simaRleze misi paraleluri h horizontis xazi, P 

mTavari wertili da Tavmoyris F1 da F2 wertilebi, ris Semdegac 

SegviZlia SevudgeT prizmis perspeqtivis agebas. 

sasuraTe sibrtyeSi mdebare A′A′′ wibo daumaxinjeblad 

dagegmildeba, amasTan misi A′ wertili suraTis fuZeze ideba. 

A′D′ wibo F1 Tavmoyris wertilisken iqneba mimarTuli, xolo A′A′′ 

wibo _ F2 Tavmoyris wertilisaken.  

D′ wertilis perspeqtivis asagebad mis horizontalur D′1 

gegmilze gavataroT magegmilebeli S1D′1 sxivi da vipovoT misi 

suraTTan gadakveTis 11 wertili. miRebuli wertili gadavitanoT 

suraTis x fuZeze, risTvisac  P111 manZili gadavzomoT P0 

wertilidan Sesabamisad marcxniv. miRebuli 10 wertilidan 

aRvmarToT vertikaluri kavSiris xazi, romelic AF1 wrfesTan 

gadakveTaSi mogvcems saZiebel D′ wertilis D perspeqtivas. igive 

kavSiris xazze, oRond AF1 wrfesTan gadakveTaze ideba D′′ 

wertilis D′ perspeqtiva. analogiuri agebebiT miviRebT B′B′′ 

wibos perspeqtivasac. C′ wertilis perspeqtivis ageba ufro 
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martivadac SeiZleba, sakmarisia moZebnos BF1 da DF2 wrfeebis 

gadakveTis wertili. 

2.13.7 metruli amocanebi. 

1) perspeqtivSi mocemuli monakveTis dayofa ramdenime tol 

nawilad.  

a) ganvixiloT SemTxveva, roca AB monakveTi fuZeTa 

sibrtyeSi mdebareobs (nax.71). wertilze gavataroT suraTis 

fuZis paraleluri wrfe da gadavzomoT masze ramdenime, 

magaliTad sami toli monakveTi ([A1′]=[1′2′]=[2′3′]). gavavloT 3′B 

wrfe da movniSnoT misi zRvruli F∞ wertili. 1′ da 2′ 

wertilebze gavavloT 3′F∞ wrfis paraleluri 1′F∞  da 2′F∞  

wrfeebi. es wrfeebi AB wrfes 1 da 2 wertilebSi gadakveTen, 

romlebic mas sam Tanabar nawilad dayofen. 

   

 

 

 

 

 

nax. 71    metruli amocanebi 

 

 

 

 

 

 

 

 

nax. 72    metruli amocanebi 

b) davuSvaT AB monakveTi daxrilia gegmilTa sibrtyeebis 

mimarT (nax.72). aseT SemTxvevaSi jer misi meoreuli gegmili 

davyoT wina meTodiT ([A1′′]=[1′′2′′]=[2′′3′′]), xolo Semdeg 
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vertikaluri kavSiris wrfeebis meSveobiT, TviT monakveTi 

([A1]=[12]=[2B]). 

g) Tu fuZeTa sibrtyeSi mdebare AB monakveTis or tol 

nawilad gayofaa saWiro (nax.73), SeiZleba gamoviyenoT meTodi, 

romelic dafuZnebulia paralelogramis diagonalebis im 

Tvisebaze, rom isini erTmaneTs Suaze yofen. amisaTvis monakveTis 

boloebze gavataroT nebismieri mimarTulebis paraleluri AF∞ ,  

BF∞ da sxva mimarTulebis  BC da AD wrfeebi (am SemTxvevaSi BC da 

AD suraTis fuZis paraleluria). AB monakveTi miRebuli 

paralelogramis diagonali gamova da mas meore CD diagonali 

Suaze gayofs. 

 

 

 

 

 

 

 

nax. 73    metruli amocanebi 

2) suraTze mocemul wrfeze winaswar gansazRvruli sigrZis 

monakveTis ageba. 

 

 

 

 

 

 

 

 

 

 

nax. 74    metruli amocanebi 
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mocemul  CF∞  wrfeze A wertilidan winaswar 

gansazRvruli n manZilis gadasazomad, SegviZlia horizontis 

sibrtye suraTs SevuTavsoT (nax.74). wertilis SeTavsebuli 

mdebareobis mosaZebnad P wertilze SemovavloT PD rkali 

mTavari vertikalis gadakveTamde, xolo Semdeg F∞S′ rkali  

horizontis xazis gadakveTamde. miviRebT samasStabo M wertils. 

M wertilis meSveobiT A wertili gadavitanoT suraTis fuZeze. 

miRebuli A0  wertilidan x wrfeze gadavzomoT n manZili. 

gavavloT B0M wrfe da moniSnoT DF∞ -sTan gadakveTis B wertili. 

AB monakveTi n sigrZisa gamova.  

3) suraTze mocemuli monakveTis naturaluri zomis 

gansazRvra. 

a) suraTze mocemulia fuZeTa sibrtyeSi mdebare AB 

monakveTi da unda ganisazRvros misi naturaluri zoma (nax.75). 

es amocana wina amocanis Sebrunebuli amocanaa, amitom igive 

meTodiT ixsneba. horizontis sibrtye suraTs SevuTavsoT da S′ 

mixedviT vipovoT samasStabo M wertili. gavatarebT ra MA da 

MB wrfeebs, suraTis fuZesTan gadakveTaSi miviRebT A0B0 

monakveTs, romelic AB monakveTis naturalur zomas warmoadgens.  

 

 

 

 

 

 

 

 

 

nax. 75    metruli amocanebi 

b) suraTis sibrtyis marTobuli monakveTis Tavmoyris wertils 

mTavari wertili P warmoadgens, xolo samasStabo wertils 

distanciis wertili D (nax.76).  
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nax. 76    metruli amocanebi 

aseT SemTxvevaSi grafikuli agebebi dadis DA da DB 

wrfeebiT AB monakveTis suraTis fuZeze gadatanaze (A0B0). 
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2.14. Crdilebi orTogonalur gegmilebsa da 

aqsonometriaSi 

sxvadasxva samSeneblo da arqiteqturuli formebis 

orTogonalursa da  aqsonometriul  gegmilebSi Crdilebs 

ageben im mizniT, rom isini ufro reliefuri da TvalsaCino 

gaxadon. naxazebi, sivrciTi sxeulebis gamosaxulebebiT 

romlebzec Crdilebia datanili, saSualebas gvaZleven ufro 

zustad vimsjeloT maT urTierTganlagebasa da calkeuli 

fragmentebis formaze.    

 teqnikur naxazebze Crdilis ageba mxolod geometriuli 

TvalsazrisiT xdeba da misi fizikuri aspeqtebi (ganaTebis 

wyaros intensivoba, obieqtis ganaTebulobis sidide, sinaTlis 

blikebi da sxv.) mxedvelobaSi ar miiReba [87]. miiCneven, rom 

sinaTlis sxivebi sivrceSi sworxazovnad vrceldebian. ganaTebis 

wyaros saxisa da adgilmdebareobis mixedviT, ganixilaven sami 

tipis ganaTebas: bunebrivi anu mzis (paraleluri sxivebiT), 

xelovnuri (urTierTgadakveTili sxivebiT) da Sereuli.   

qvemoT saubari gveqneba mxolod mzis ganaTebaze. aseT 

SemTxvevaSi mzes ganixilaven, rogorc usasrulod Sors mdebare 

wertils da misgan gamomaval sxivebs urTierTparalelurebad 

Tvlian. 

 ganaTebisas, sinaTlis sxivebi sivrceSi mdebare obieqtis 

zedapiris garkveul nawils anaTeben, danarCeni ki gaunaTebeli 

(CrdilSi) rCeba. am Crdils sakuTar Crdils uwodeben, 

ganaTebuli da gaunaTebeli zedapiris `gamyof wirs~ sakuTari 

Crdilis konturs, xolo Crdils, romelic obieqtisagan ecema 

mis Semdeg mdebare zedapirebze _ dacemul Crdils. dacemuli 

Crdilis konturi – sakuTari Crdilis konturis Crdilia. 

ganaTebis nebismieri mimarTuleba SegviZlia SevarCioT, 

magram Crdilebis agebis gamartivebis mizniT, teqnikur naxazebze, 

sinaTlis sxivis mimarTulebad kubis diagonals miiCneven, [76] 

(romlis qveda da ukana waxnagebi ekuTvnian Sesabamisad 
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horizontalur П1 da frontalur П2 gegmilTa sibrtyeebs) wina 

marcxena wverodan _qveda marjvena ukanmdebare wveromde 

 

 

 

  

  

 

 

 

nax. 77    ganaTebis mimarTuleba 

naxazidan TvalnaTliv Cans, rom epiurze, aseTi 

mimarTulebis ganaTebis sxivebis gegmilebi, Sesabamisi X,Y da  Z 

RerZebis mimarT 45°-iT iqnebian daxrilebi (nax.77-b). 

2.14.1 wertilis Crdili 

wertilis Crdili warmoadgens wertils, romelic miiReba 

am wertilze gamavali sinaTlis sxivis gadakveTaSi raime 

zedapirTan. 

wertilis Crdili gegmilTa sibrtyeze.  wertilis Crdili 

gegmilTa sibrtyeze warmoadgens masze gatarebuli ganaTebis 

sxivis kvals am sibrtyeze.  

 

   

 

 

 

 

 

nax. 78    wertilis Crdili 

nax. 78-a-ze naCvenebia A da B wertilebis Crdilebis ageba 

horizontalur da frontalur gegmilTa sibrtyeebze. orive 

SemTxvevaSi amocana daiyvaneba sinaTlis sxivisa da Sesabamisi 
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gegmilTa sibrtyis TanakveTaze anu wrfis horizontaluri an 

frontaluri kvalis agebaze. 

nax. 78-b-ze naCvenebia A da B wertilebis Crdilebis ageba 

aqsonometriaSi.  

wertilis Crdili brtyel figuraze. wertilis Crdili 

brtyel figuraze warmoadgens masze gatarebuli ganaTebis 

sxivis gadakveTas am figurasTan.  

 

 

        

 

 

 

 

 

 

 

 

 

 

 

nax. 79    wertilis Crdili brtyel figuraze 

nax.79-a-ze mocemulia orTogonalur gegmilebSi K 

wertilis Crdilis ageba zogadi mdebareobis ABC sibrtyeze.  

Crdilis asagebad K wertilze gavataroT ganaTebis 

mimarTulebis paraleluri wrfe da SevuTavsoT mas damxmare 

magegmilebeli α sibrtye (am SemTxvevaSi frontalurad 

magegmilebeli). vipovoT α sibrtyisa da ABC sibrtyis gadakveTis 

(12) wrfe, romlis gadakveTac ganaTebis sxivTan mogvcems 

saZiebel wertils.  

nax.79-b-ze aqsonometriaSi naCvenebia K wertilis Crdilis 

ageba zogadi mdebareobis ABC sibrtyeze. 
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agebebi igive TanmimdevrobiT mimdinareobs, rogorc 

epiurze.  

wertilis Crdili mravalwaxnaga zedapirze. wertilis 

Crdili mravalwaxnaga zedapirze warmoadgens masze gatarebuli 

ganaTebis sxivis gadakveTas am zedapirTan. vinaidan   

mravalwaxnagas zedapiri brtyeli mravalkuTxedebisagan Sedgeba, 

amocana daiyvaneba wrfis da sibrtyis gadakveTis wertilis 

moZebnaze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 80    wertilis Crdili mravalwaxngaze 

nax.80-a-ze mocemulia K wertilis Crdilis ageba AA′BB′CC′ 

samkuTxa marTi prizmis zedapirze orTogonalur gegmilebSi, 

xolo nax.80-b-ze _ aqsonometriaSi.  

wertilis Crdili mrud zedapirze. wertilis Crdili mrud 

zedapirze aseve warmoadgens masze gatarebuli ganaTebis sxivis 

gadakveTas am zedapirTan. 

nax.81-ze mocemulia epiurze K wertilis Crdilis ageba 

brunvis konusze, romlis fuZe ∏1 sibrtyeze devs.  

agebebi Semdegi TanmimdevrobiT vawarmooT: 
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1) K wertilze gavataroT sinaTlis sxivi.  

2) sinaTlis sxivs SevuTavsoT damxmare α sibrtye (am 

SemTxvevaSi α sibrtye umjobesia S wveroze gadiodes, radgan 

konusTan gadakveTaSi igi konusis msaxvelebs mogvcems) da 

vipovoT misi horizontaluri kvali, risTvisac sakmarisia 

sinaTlis sxivisa da S wertilze gamavali misi paraleluri 

wrfis horizontaluri kvalebis SeerTeba.  

3) ganvsazRvroT S1 msaxveli, romelzec α sibrtye kveTs 

konuss. 

4) miRebuli S1 msaxveli sinaTlis sxivTan gadakveTaSi 

mogvcems saZiebel⎯K2  Crdils. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 81    wertilis Crdili mrud zedapirze 
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2.14.2 wrfis Crdili 

sxivebi, romlebic wrfeze gaivlian, warmoqmnian sxivur 

sibrtyes. wrfis Crdili ganisazRvreba am wrfis kuTvnil 

wertilTa dacemuli Crdilebis erTobliobiT anu sxivuri 

sibrtyis gadakveTiT im zedapirTan, romelzec Crdili ecema. 

aqedan gamomdinare, wrfis dacemuli Crdili sibrtyeze wrfe 

iqneba, cilindrul zedapirze mas SeiZleba hqondes rogorc 

elifsis, ise wriuli forma, sferoze wriuli iqneba, 

mravalwaxnagze _ texili wiri...  

Tu wrfe emTxveva sinaTlis sxivis mimarTulebas, maSin misi 

Crdili nebismier zedapirze wertilia. 

 

wrfis Crdili gegmilTa sibrtyeze. wrfis Crdili 

gegmilTa sibrtyeze miiReba sxivuri sibrtyis gadakveTaSi 

gegmilTa sibrtyesTan, anu igi sazogadod wrfes warmoadgens.  

donis wrfis Crdili gegmilTa sibrtyeze, paraleluri 

dagegmilebis invariantuli Tvisebebidan gamomdinare, Tavisi 

toli da paraleluria (nax.82 a-b). mis asagebad sakmarisia wrfis 

erTi wertilis Crdilis ageba, ukve cnobili meTodiT, xolo 

Semdeg am wrfis toli da paraleluri wrfis gatareba. 

 

 

 

 

 

 

 

 

 

nax. 82    donis wrfis Crdili 

magegmilebeli wrfis  Crdilis asagebad sakmarisia aigos  A da B 

wertilebis Crdilebi (nax.83-a). A wertilidan daSvebuli sxivis 
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kveTiT gegmilTa sibrtyesTan miiReba ⎯A Crdili. B wertilis 

Crdili ki emTxveva amave wertils, radgan is gegmilTa sibrtyes 

ekuTvnis. A da B wertilebis ⎯A da ⎯B Crdilebis SeerTebiT 

miviRebT AB monakveTis Crdils, romelic gegmilze Ox RerZis 

mimarT 450 aris daxrili.  

 

 

 

 

 

 

 

nax. 83    magegmilebeli wrfis Crdili 

aqsonometriul gegmilebSi Crdili paraleluria sinaTlis 

sxivis horizontaluri gegmilisa (nax.83-b). aqedan gamomdinare 

SegviZlia davaskvnaT, rom magegmilebeli wrfis Crdili 

gegmilTa sibrtyeze emTxveva sinaTlis sxivis gegmils. 

zogadi mdebareobis AB wrfis Crdilis asagebad A da B 

wertilebis Crdilebis agebaa aucilebeli (nax.84). 

 

 

 

 

 

  

 

 

 

 

nax. 84    zogadi mdebareobis wrfis Crdili 

nax.85-a–ze ganxilulia zogadi mdebareobis AB wrfis  

Crdilis agebis iseTi SemTxveva, rodesac A wertilis Crdili 

A2 

⎯A2 

A1 

⎯A1 

B2 

B1 

⎯B2 

⎯B1 

x12 

A 

A1 ⎯A 

B 

B1 
⎯B 

O 

a) b) z 

x y 

A2 

⎯A2 B2=⎯B1 

⎯A1 

B2=A2=⎯A2 

B1 

⎯B2 

⎯B1 
x12 

x A1=B=⎯B 

⎯A 

B 

⎯B 

O 

a) b)

A 

A1=B1=⎯B1 

A1=⎯A1 

B1=A=⎯A 

z 



135 

 

frontalur gegmilTa sibrtyes ecema, xolo B wertilis Crdili 

_ horizontalurs. 

amocanis gadasawyvetad unda avagoT A da  B wertilebis ⎯A 

da ⎯B Crdilebi. radgan A wertilis Crdili frontalur 

gegmilTa sibrtyeze mdebareobs, xolo B wertilisa ki 

horizontalurze, unda vipovoT A wertilis warmosaxviTi ⎯Aw 

Crdili horizontalur gegmilTa sibrtyeze, gavataroT ⎯Aw⎯B 

wrfe, romelic x RerZTan gadakveTaSi mogvcems gardatexis K 

wertils. agebebis Sedegad miviRebT, rom AK monakveTis Crdili 

frontalur gegmilTa sibrtyes ecema, xolo BK monakveTis 

Crdili _ horizontalur gegmilTa sibrtyes. 

 

 

 

 

 

 

 

  

 

 

nax. 85     zogadi mdebareobis wrfis Crdili 

aqsonometriaSic agebebi igive TanamimdevrobiT unda 

vawarmooT (nax.85-b). 

 

wrfis Crdili zogadi mdebareobis sibrtyeze warmoadgens 

am wrfeze gatarebuli sxivuri sibrtyis gadakveTas mocemul 

sibrtyesTan. am ori sibrtyis gadakveTis wrfis sapovnelad ki 

sruliad sakmarisia misi ori wertilis moZebna. 

nax.86-ze naCvenebia AB monakveTis Crdilis ageba DEF 

samkuTxedze, orTogonalur gegmilebsa da aqsonometriaSi. orive 

SemTxvevaSi agebebi Sesrulebulia erTi da igive 
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TanamimdevrobiT: zemoTaRwerili meTodiT napovnia A da B 

wertilebis Crdilebi, romelTa SeerTebiTac miRebulia 

saZiebeli ⎯A⎯B  monakveTi. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 86   wrfis Crdili brtyel figuraze 

 

wrfis Crdili mrud zedapirze warmoadgens am wrfeze 

gatarebuli sxivuri sibrtyis gadakveTas mocemul zedapirTan. 

zedapirisa da sibrtyis urTierTkveTis amocana SeiZleba 

mxazvelobiTi geometriis CvenTvis ukve cnobili meTodebiT 

gadawydes, magram ufro xSirad, wrfis Crdils zedapirze, 

gansazRvraven, rogorc am wrfis Semadgeneli wertilebis 

CrdilTa erTobliobas.  

nax.86-ze orTogonalur gegmilebsa da aqsonometriaSi 

naCvenebia AB monakveTis Crdilis ageba brunvis cilindris 

zedapirze. radgan AB monakveTze gatarebuli sxivuri sibrtyis 

gadakveTa cilindris zedapirTan elifsis nawils warmoadgens, 

aucilebelia  AB monakveTze ramdenime wertili movniSnoT da 

maTi Crdilebi avagoT, romelTa mdovre SeerTebiTac saZiebel 

wirs miviRebT. naTelia, rom aRebul wertilTa raodenoba 

gansazRvravs amonaxsnis sizustes 
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nax. 87   wrfis Crdili mrud zedapirze 

. 

2.14.3 brtyeli figuris Crdili 

 mravalkuTxedis Crdili gegmilTa sibrtyeze SeiZleba 
aigos, rogorc misi kuTvnili wveroebis da gverdebis Crdilebis 
erToblioba. aqedan gamomdinare mravalkuTxedis Crdilis ageba 
gegmilTa sibrtyeze SeiZleba daviyvanoT misi kuTvnili 
wertilebisa da wrfeebis Crdilebis agebaze. 

 
 

 

 

 

 

 

 

 

 

nax. 88 brtyel figuris Crdili 
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ABC samkuTxedis Crdilis asagebad (nax.88), aqsonometriaSic 

da orTogonalur gegmilebSic,  ukve cnobili meTodiT vipovoT 

A,B da C wertilebis Crdilebi. maTi SeerTeba mogvcems ABC 

samkuTxedis saZiebel ⎯A⎯B⎯C Crdils. Tu samkuTxedis wveroebis 

Crdilebi sxvadasxva gegmilTa sibrtyeebs ecema, maSin 

samkuTxedis namdvili Crdilis asagebad wveros warmosaxviTi 

Crdili unda gamoviyenoT (nax.89). 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 89 brtyel figuris Crdili 

 

wrewiris Crdili gegmilTa sibrtyeze SeiZleba 

warmoadgendes wrewirs, elifss an monakveTs, imisda mixedviT Tu 

ra mdgomareoba uWiravs mas sivrceSi. wrewiris Crdili wrewiria, 

Tu is paraleluria im gegmilTa sibrtyisa, romelzec misi 

Crdili ecema. wrewiris Crdili monakveTia Tu is devs iseT 

sibrtyeSi, romelic ganaTebis mimarTulebis paraleluria. sxva 

yvela SemTxvevaSi wrewiris Crdili elifss warmoadgens. 

gegmilTa sibrtyis paraleluri wris Crdilis asagebad 

sakmarisia aigos wris centris Crdili da masze Semoivlos 

mocemuli wris toli wre (nax.90). 
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nax. 90   wrewiris Crdili 

nax,91-ze naCvenebia horizontaluri gegmilTa sibrtyis 

mimarT marTobuli wris Crdilis ageba horizontaluri gegmilTa 

sibrtyeze. 

 

 

 

 

 

 

 

 

 

 

nax. 91   wrewiris Crdili 

aseT SemTxvevaSi wris Crdili elifss warmoadgens, elifsi 

ki lekaluri wiria da amitom mis asagebad saWiroa wris 

ramdenime wertilis Crdilis moZebna da maTi mdovred Semovleba. 

TvalsaCinoa, rom rac ufro metia agebul wertilTa raodenoba, 

miT ufro metia saZiebeli wiris sizuste. mcire zomis wrisaTvis 

misi rva wertilis Crdilis ageba grafikulad advili 

Sesasrulebelia da damakmayofilebel sizustesac iZleva. 
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2.14.4 mravalwaxnagas Crdili 

mravalwaxnagas sakuTari da dacemuli Crdilebis ageba 

daiyvaneba, misi waxnagebis anu brtyeli figurebis sakuTari da 

dacemuli Crdilebis agebaze. 
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  nax. 92 mravalwaxnagas Crdili 

     

  

        

 

 

 

 

 

 

 

 

 

 

 

nax. 93 mravalwaxnagas Crdili 
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nax.92-ze naCvenebia AA′BB′CC′DD′ marTi paralelepipedis 

sakuTari da dacemuli Crdilebis ageba, epiurzec da 

aqsonometriaSic. sakuTar CrdilSi imyofeba mravalwaxnagas ori 

AA′DD′ da CC′DD′ waxnagi, amitom mravalwaxnagas Crdili 

warmoadgens am ori waxnagis CrdilTa SeerTebas 

nax.93-ze epiurze da aqsonometriaSi naCvenebia SABCD 

oTxwaxnaga piramidis sakuTari da dacemuli Crdilebis ageba. 

radgan  A,B,C da D wertilebi horizontalur gegmilTa sibrtyeze 

devs, isini Tavis Crdils SeuTavsdebian. ese igi piramidis 

Crdilis asagebad, am SemTxvevaSi mxolod S wveros ⎯S Crdilis 

agebaa sakmarisi, wiboebis Crdilebi ki, ⎯S Crdilis fuZis 

mravalkuTxedis wveroebTan SeerTebiT miiReba. mocemuli 

piramidis ori, SBC da SCD waxnagia sakuTar CrdilSi 

 

2.14.5 mrude zedapirebis Crdili 

rogorc ukve aRvniSneT, sakuTari Crdilis konturi 

nebismier zedapirs yofs or nawilad, ganaTebul da gaunaTebel 

nawilad. zedapiris dacemuli Crdilis konturs SemosazRvravs 

sakuTari Crdilis konturis Crdili. aqedan gamomdinare, 

nebismieri zedapiris Crdilis asagebad, jer unda dadgindes 

sakuTari Crdilis konturi da Semdeg unda aigos am konturis 

dacemuli Crdili.  

brunvis cilindris  sakuTari Crdilis konturis 

dasadgenad (nax.94), cilindris mxebi ori horizontelurad 

magegmilebeli α da β sxivuri sibrtye gavataroT, romlebic 

frontaluri gegmilTa sibrtyis mimarT 45°_iT iqnebian daxrili. 

AA′ da BB′ msaxvelebi, romlebzec α da β sibrtyeebi exebian 

cilindrs da agreTve cilindris zeda da qveda fuZis ori 

naxevarwrewiri gansazRvraven sakuTari Crdilis konturs. am 

konturis dacemuli Crdili SemosazRvravs cilindris dacemul 

Crdils.frontalur gegmilze, BB′ msaxvelis marjvniv cilindri 

sakuTar CrdilSi iqneba. 
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nax. 94    cilindris Crdili 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 95 konusis Crdili 

nax.95-ze naCvenebia iseTi brunvis konusis sakuTari da 

dacemuli Crdilebis geba, romlis fuZec horizontalur 

gegmilTa sibrtyeze mdebareobs. 

konusis dacemuli Crdilis asagebad, pirvel rigSi saWiroa 

misi S wveros Crdilis ⎯S ageba. Semdeg, miRebuli Crdilis 
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horizontalur ⎯S1 gegmilze gavataroT konusis fuZis wrewiris 

ori mxebi wrfe (⎯S1A1 da⎯S1B1). Sexebis A da B wertilebi 

gansazRvraven konusis im msaxvelebis mdebareobas, romlebic 

fuZis wrewiris mcire rkalTan erTad sakuTari Crdilis 

konturs warmoadgenen (SA  da  SB).  

konusis sakuTar CrdilSi myofi nawilis zoma 

damokidebulia konusis msaxvelebis daxris kuTxeze  

horizontalur gegmilTa sibrtyis mimarT. 

 

 

 

 

 

 

 

 

 

nax. 96 konusis Crdili 

maSin roca konusis msaxvelebis daxris kuTxe 

horizontaluri gegmilTa sibrtyis mimarT ganaTebis 

mimarTulebis daxris kuTxis tolia, S wveros Crdili fuZis 

wrewirs ecema (nax96-a). aseT SemTxvevaSi konusis mxolod erTi 

S⎯S msaxveli iqneba gaunaTebeli. 

Tu konusis msaxvelebis daxris kuTxe horizontaluri 

gegmilTa sibrtyis mimarT ganaTebis mimarTulebis daxris 

kuTxeze naklebia, maSin S wveros ⎯S Crdili fuZis wrewirs 

SigniT moxvdeba (nax.96-b), masze fuZis wrewiris mimarT mxebebis 

gatareba SeuZlebelia da amitom, konusis zedapiri mTlianad 

ganaTebuli iqneba. 

2.14.6 Crdilebis agebis xerxebi 

zemoT ganxiluli iyo geometriuli figurebis Crdilebis 

ageba gegmilTa sibrtyeebze, praqtikaSi ki ufro xSirad 
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gvWirdeba  maTi Crdilebis ageba nebismierad mdebare 

zedapirebze: Crdilebi kibeebze. kolonebze, saxuravis qanobebze, 

aivnebze da a.S. ganvixiloT aseTi agebebis yvelaze 

gavrcelebuli xerxebi. [76] 

sxivuri sibrtyeebis xerxi. rogorc ukve aRvniSneT sxivuri 

sibrtye α ewodeba ganaTebis S mimarTulebis paralelur  

sibrtyes (α S). sxivuri sibrtyeebis xerxi gamoiyeneba 

wertilebisa da wrfeebis dacemuli Crdilebis asagebad 

nebismier zedapirze. misi arsi mdgomareobs imaSi, rom mocemul a 

wrfeze atareben sxivur α sibrtyes da pouloben am sibrtyis 

gadakveTas mocemul ∏ zedapirTan. miRebuli wiri warmoadgens 

saZiebel wirs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 97    Crdilebis agebis xerxebi 
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Sebrunebuli sxivebis xerxi. es xerxi gamoiyeneba erTi 

geometriuli figuridan meore erTi geometriul figuraze 

dacemuli Crdilebis asagebad. erTzec da meore figurazec 

SearCeven yvelaze martiv wirs (wrfes an wrewirs) da ageben maT 

Crdilebs raime damxmare sibrtyeze (umravles SemTxvevaSi 

damxmared gegmilTa sibrtyeebs iyeneben). Crdilebis gadakveTis 

wertils ganaTebis mimarTulebis Sebrunebuli mimarTulebiT 

agegmileben erTerT SerCeul wirze. 

ganvixiloT am xerxis gamoyeneba AB wrfidan konusis 

zedapirze dacemuli Crdilis agebis magaliTze (nax.97). pirvel 

rigSi avagoT  AB wrfis dacemuli ⎯A⎯B  Crdili horizontalur 

gegmilTa sibrtyeze. SevarCioT konusis nebismieri msaxveli 

(mag.SK) da vipovoT misi horizontaluri Crdili. am ori Crdilis 

gadakveTis wertili ganaTebis mimarTulebis Sebrunebuli 

mimarTulebiT davagegmiloT SerCeul msaxvelze. am operaciis 

ramdenjerme gameorebiT miviRebT saZiebeli wiris kuTvnil 

wertilebs (1,2,3,4...). 

2.14.7 niSaSi dacemuli Crdili 

brtyel niSaSi dacemuli da sakuTari Crdilebis agebisas, 

iyeneben wrfisa da wertilis Crdilebis agebis CvenTvis ukve 

cnobil wesebs.  

 

 

 

 

 

 

 

 

 

 

nax. 98    brtyel niSaSi dacemuli Crdili     
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nax 98-ze, epiurze da aqsonometriaSi, naCvenebia ABCD 

brtyel niSaSi Crdilebis agebis magaliTi. niSis Crdilis 

asagebad sakmarisia B wertilis Crdilis povna niSis ukana 

kedelze (AB da BC monakveTebis Crdilebi maTi toli da 

paraleluri gamova). 

cilindruli naxevarwriuli niSis  Crdilebis agebis 

magaliTia naCvenebi nax.99-ze. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 99    cilindrul niSaSi dacemuli Crdili     

sakuTari Crdilis konturis dasadgenad, fuZis wrewiris 

mimarT gavavloT ganaTebis mimarTulebis paraleluri mxebi. 

Sexebis wertili gansazRvravs im msaxvels, romelic sakuTari 

Crdilis sazRvars warmoadgens. 

dacemul Crdils warmoSoben niSis AB da BC vertikaluri 

da horizontaluri wiboebi. B wertilis niSaze dacemuli Crdili 

ganisazRvreba, rogorc wertilis Crdili cilindrze. 

horizontaluri BC wibos Crdilis asagebad, masze sxivuri 

sibrtye unda gavataroT da vipovoT am sibrtyisa da cilindris 

gadakveTa. gadakveTaSi elifss miviRebT.  

Cvens mier SerCeuli ganaTebis mimarTulebis SemTxvevaSi am 

elifsis gegmili wrewiri iqneba, O′ centriTa da O′C radiusiT. 

b)a) 

A2 x12 

B2 

A1=B1 

C2 

D2 

⎯B2 

C1=D1 

A 

B 

O 

nax.99

x 

z 

y 
D 

C 

⎯B 

1 

2 

⎯1 ⎯2 

O′2 

O2 

O1=O′1 
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brtyeli wriuli niSis Crdilebia agebuli nax.100-ze. O 

wrewiris dacemuli Crdili niSaze, ganisazRvreba, rogorc 

wrewiris  Crdili sibrtyeze. orTogonalur gegmilebSi 

sakmarisia O centris ⎯O Crdili avagoT da masze niSis wrewiris 

toli wrewiri SemovavloT. aqsonometriaSi ki saWiroa am 

wrewiris kuTvnili ramdenime wertilis Crdili avagoT da 

mdovred SemovavloT.  

 

 

  

  

 

 

 

 

 

 

nax. 100    wriul niSaSi dacemuli Crdili     

2.14.8 Crdilebis ageba kibeze 

nax.101-ze epiurze da aqsonometriaSi, naCvenebia sakuTari da 

dacemuli Crdilebis ageba kibeze. 
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nax. 101   kibeze dacemuli Crdili     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 101   kibeze dacemuli Crdili     

 

sakuTar CrdilSi imyofeba vertikaluri kedlebis marjvena 

waxnagebi. marcxena kedlis Crdili, kibis safexurebze, sxivuri 

sibrtyeebis xerxis gamoyenebiT igeba. marjvena kedlis Crdili ki 

ise, rogorc brtyeli figuris Crdili gegmilTa sibrtyeze. 
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2.15 sainJinro geometriis kompiuteruli mxardaWera 

cnobilia, rom kompiuteruli programa aris brZanebaTa 

Tanmimdevroba, romelTagan TiToeuli atyobinebs procesors, Tu 

ra moqmedeba unda Seasrulos yovel mocemul momentSi. 

programuli uzrunvelyofis Rirebuleba, rogorc wesi, bevrad 

aRemateba TviT kompiuteris Rirebulebas. amitomac programuli 

uzrunvelyofis industria dReisaTvis erT-erTi yvelaze 

momgebian da swrafad ganviTarebad biznesad iTvleba. msoflioSi 

gavrcelebul programul uzrunvelyofis udides nawils qmnian 

mZlavri korporaciebi, rogoricaa magaliTad, Microsoft,  Adobe 

Sistems,  IBM da sxva. Tumca arsebobs aTasobiT wvrilmani firmebi 

da individualuri programistebic ki, romlebic qmnian 

specialuri daniSnulebis programul produqcias. Cveni 

mokrZalebuli mizani, rasakvirvelia Semofarglulia bolo 

mosazrebis sazRvrebiT da ZiriTadad, konkretul SemTxvevebSi 

individualuri programis Sedgenas da avtomatizebuli 

proeqtirebis yvelaze mZlavr sis-temaSi (Auto CAD) misi danergvis 

survilis realizacias gulisxmobs. saamisod Cven SeviswavleT 

personaluri kompiuterebis aparaturuli da programuli 

uzrunvelyofis zogadi Teoria da praqtika, operaciuli sistema 

Windows XP da grafikuli procesorebi Word XP da Auto CAD‐i. 

vidre konkretul amocanas SevexebodeT, mizanSewonilad 

miviCnieT, perspeqtul-afinuri Sesabamisobis geometriuli arsis 

Cveneuli TvalTaxedviT warmoCena. saxeldobr, cnobilia, rom 

erTi sibrtyis meore sibrtyeze Seqcevad asaxvas maSin ewodeba 

afinuri, roca wrfe wrfezea, paraleluri da gadakveTili 

wrfeebi, Sesabamisad  paralelur da gadakveTil wrfeebzea da 
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wrfis monakveTi isev wrfis monakveTzea asaxuli, xolo 

monakveTebis sigrZeTa fardoba ucvlelad aris datovebuli. or 

sibrtyes Soris Sesabamisobas, romelic zemomoyvanili 

Tvisebebis mqone afinuri asaxvis dros myardeba da romelsac 

afinuri Sesabamisoba qvia, SegviZlia nax.102-ze naCvenebi 

grafikuli interpretaciiT warmovidginoT (simartivisa da 

Semdgomi praqtikuli gamoyenebisaTvis  asaxvis procesi monJis 

epiurzea warmodgenili). 

zemoTqmulidan gamomdinare sibrtyeTa Soris afinuri 

Sesabamisoba calsaxad aris gansazRvruli, mocemulia Sesabamis 

samkuTxedTa erTi wyvili ( Cvens SemTxvevaSi (ix. nax.102) 

naCvenebia or samkuTxeds (ΔA1B1C1  da ΔA4B4C4) Soris damyarebuli 

zogadafinuri Sasabamisoba monJis epiuris gamoyenebiT) [88]. 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 102    zogadafinuri Sesabamisoba 
Tu mocemulia M1  wertili, romelic A1B1C1  brtyeli velis 

kuTvnilia, calsaxad SegviZlia ganvsazRvroT A4B4C4  brtyeli 

velis kuTvnili da M1–is Sesabamisi M4 wertili. Cven SemTxvevaSi 

A4

C4
B4

M4
14

a

b

n

m4
d

A2 

M2

12

B2

C2

CXBX1X

MX 

AX X12 

C1 

B1 

A1 

11 
M1 

m1 

α2=x24=m2 
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(ix. nax.102) amocana gadawyvetilia, rogorc monJis epiurisaTvis 

damaxasiaTebeli agebebiT (kuTvnilebis piroba da misi reali- 

zacia) aseve afinuri asaxvis Tvisebebis gamoyenebiT. saxeldobr, 

arakolenialuri (araerTwrfeze mdebare) wertilTa sami wyvili 

calsaxad gansazRvravs ori sibrtyis afinur Sesabamisobas, xo- 

lo erT sibrtyeSi aRebuli nebismieri me-4 wertilis Sesabamisi 

wertilis moZebna meore sibrtyeSi – iTxovs specialur grafi- 

kul agebebs, romlis konkretuli magaliTi naCvenebia qvemoT moy- 

vanil programaSi, romelic nax.102–ze naCvenebi moqmedebebis in- 

tuiciur algoriTmad SeiZleba iqnas miCnebuli. 

mocemuli M1–is afinurad Sesabamisi M4–is agebis intuiciuri 
algoriTmi 

1. A2 ∈  a ⊥  x24   
A2 wertilze gavataroT a wrfe x24_is 
perpendikularulad; 

2. |A2A4|=|A1Ax| 
a wrfeze, A2‐dan gadavzomoT |A1Ax|_is 
toli monakveTi; 

3. B2 ∈  b ⊥ x24   
B2 wertilze gavataroT b wrfe x24_is 
perpendikularulad; 

4. |B2B4|=|B1Bx| 
b wrfeze, B2‐dan gadavzomoT  |B1Bx|_is 
toli monakveTi; 

5. C2 ∈  c ⊥  x24   
C2 wertilze gavataroT c wrfe x24_is 
perpendikularulad; 

6. |C2C4|=|C1Cx| 
c wrfeze, C2‐dan gadavzomoT |C1Cx|_is 
toli monakveTi; 

Δ ABC ≅ Δ A4B4C4 
7. m1 (M1C1) gavataroT  M1 da C1 wertilebze  m1wrfe; 

8. 11 = m1  ∩ (A1B1) 
ganvsazRvroT  m1 da (A1B1) wrfeebis 
TanakveTis 11 wertili;  

9. 11 ∈  (1112) ⊥  x12 
11 wertilze  gavataroT  (1112) wrfe x12 –is 
perpendikularulad; 

10 12 = (1112)  ∩  α 2 
ganvsazRvroT  (1112 ) da  α 2  wrfeebis 
TanakveTis 12 wertili; 

11. 12∈  n ⊥  x24   
12 wertilze gavataroT n wrfe x24_is 
perpendikularulad; 

12 14 = n ∩ (A4B4) 
ganvsazRvroT  n da (A4B4) wrfeebis 
TanakveTis 14 wertili;  

13   m4 (C414) gavataroT  C4 da 14 wertilebze  m4 wrfe; 

14 M1∈(M1M2) ⊥  x12 
M1 wertilze  gavataroT  (M1M2) wrfe x12 –
is perpendikularulad; 

15 M2 = (M1M2) ∩α 2 
ganvsazRvroT  (M1M2 ) da  α 2  wrfeebis 
TanakveTis M2 wertili; 

16 M2 ∈  d ⊥  x24 
M2 wertilze  gavataroT  d wrfe x24 –is 
perpendikularulad; 
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17 M4 = d  ∩   m 4 
ganvsazRvroT  d da  m 4  wrfeebis 
TanakveTis M4 saZiebeli wertili; 

 
 SeniSvna: M4-is ageba SesaZlebelia wertilisa da wrfis 

kuTvnilebis pirobis da afinuri asaxvis im Tvisebis 

erTobliobiT, romlis ZaliTac, am asaxvaSi, monakveTebis 

sigrZeTa fardoba ucvlelia. ukanaskneli  mosazrebis   mixedviT  

Sedgenilia fardobebi:     
44

44

11

11

1
1

1
1

B
A

B
A

=    da      
44

44

11

11

1
1

1
1

M
C

M
C

= . 

zemoT moyvanili intuiciuri algoriTmis safuZvelze 
Sedgenilia programa, Auto CAD  –is bazuri primitivebis 
gamoyenebiT; 

1. 
2. 

A2 ∈  a ⊥  x24   
|A2A4|=|A1Ax| 

Line  
specify first point: A1; 
Specify next point or [Undo]: Ax + Enter; 
Modify - Move 
Select object: movniSnoT A1Ax monakveTi +Enter 
Specify baze point: A1:  gadavitanoT es monakveTi 
A2 wertilSi; 
Modify - Rotate 
Select object:  movniSnoT gadatanili monakveTi;  
Specify baze point: A2; 
Specify Rotation angle:  aq unda mivuTiToT 
mobrunebis kuTxe, Tu igi cnobilia, an 
kursoris saSualebiT vabrunoT igi sanam 
misi 900-mde Semavsebeli gverdi ar 
SeuTavsdeba x24 RerZs; 

3. 
4. 

B2 ∈  b ⊥ x24   
|B2B4|=|B1Bx| 

igivea rac 1-2 

5. 
6. 

C2 ∈  c ⊥  x24   
|C2C4|=|C1Cx| 

igivea rac 1-2 

7. m1 (M1C1) 
Line  
specify first point: C1; 
Specify next point or [Undo]: M1 + Enter; 

8. 11 = m1  ∩ (A1B1) aRvniSnoT  11 wertili; 

9. 
10. 

11 ∈  (1112) ⊥  x12 
12 = (1112)  ∩  α 2 

mdgomareobis striqonSi CavrToT Ortho
reJimi; 
Line  
specify first point: 11;    gavagrZeloT es monakveTi
x24‐is gadakveTamde da aRvniSnoT 12 wertili; 
 

11. 
12. 

12∈  n ⊥  x24   
14 = n ∩ (A4B4) 

Line 
Shift +  mausis marjvena knopi. panelze 
avirCioT Perpendicular  brZaneba. kursori 
mivitanoT x24  RerZze (radgan misi marTobi 
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davuSvaT, rom Π velis kuTvnili k da l gadakveTil wrfeTa wyvili 

afinurad Seesabameba Π′ brtyeli velis kuTvnil k′ da l′ gadakveTil wrfeTa 

wyvils. afinur SesabamisobaSi myof wrfeTa wyvilebs Soris mdebare 

kuTxeTa urTierTdamokidebuleba, afinuri Sesabamisobis invariantul 

TvisebebSi ar Sedis. saxeldobr, Tu erTi kuTxe marTia, meore nebismieri 

SeiZleba iyos, magram arsebobs gamonaklisic, roca erTi brtyeli velis 

kuTvnil urTierTperpendikularul gadakveTil wrfeTa wyvils meore velis 

agreT-ve urTierTperpendikularuli gadakveTil wrfeTa wyvili Seesabameba. 

gamonaklisi naCvenebia 103-e naxazze [89].  

warmovidginoT, rom naxazze dafiqsirebulia mxolod amocanis 

amosavali monacemebi: Sesabamisobis s RerZi da SesabamisobaSi myofi 

unda gavataroT) da kursoris garkveul 
manZilze gadaadgilebis marTobis bolos 12 
SeTavsebis Semdeg davawkapunoT mausis 
marcxena knopi.  
  aRvniSnoT gatarebuli marTobis A4B4-Tan
gadakveTis 14 wertili; 

13.   m4 (C414) 

Line  
specify first point: C4; 
Specify next point or [Undo]:  14;  gavagrZeloT es 
monakveTi garkveul manZilze; 
 

14. 
15. 

M1∈(M1M2) ⊥  x12 
M2 = (M1M2) ∩α 2 

mdgomareobis striqonSi CavrToT Ortho
reJimi; 
Line  
specify first point: M1;   gavagrZeloT es monakveTi
x24‐is gadakveTamde da aRvniSnoT M2 

wertili; 
 

16. 
17. 

M2 ∈  d ⊥  x24 
M4 = d  ∩   m 4 

Line 
Shift +  mausis marjvena knopi. panelze
avirCioT Perpendicular  brZaneba. kursori
mivitanoT x24  RerZze (radgan misi marTobi
unda gavataroT) da kursoris garkveul
manZilze gadaadgilebis da marTobis
bolos M2 SeTavsebis Semdeg davawkapunoT
mausis marcxena knopi.  
aRvniSnoT gatarebuli marTobis m4-Tan 
gadakveTis saZiebeli M4 wertili; 
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wertilebis M da M′ wyvili. rogorc ukve viciT, am monacemebiT sruliad 

gansazRvrulia ori brtyeli velis perspeqtiul-afinuri Sesabamisoba. M 

SevaerToT M′_Tan da gavavloT [MM′]–is Suaperpendikulari (n). davniSnoT 

Ο=n∩s wertili da misgan, rogorc centridan R=[OM]= =[OM′] 

radiusiT SemovxazoT wrewiri (g). davniSnoT am ukanasknelis Sesabamisobis  

s RerZTan TanakveTis A da B wertilebi. ∠AMB, rogorc diametrze dayr- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 103 afinurad Sesabamisi velebis mTavari mimarTulebebi 

dnobili, iqneba marTi. amave mizeziT AM′B kuTxec iqneba marTi, xolo 

l(AM) ⊥ k(BM) da l′(AM′) ⊥ k′(BM′) wrfeebi _ amocanis pasuxi. 

SevniSnoT, rom ganxilul SemTxvevaSi, amocanas erTaderTi pasuxi 

gaaCnia, magram arsebobs gamonaklisebic, romlebzedac statiis moculobis 

reglamentis gamo ar SevCerdebiT. 

nax.103-ze  naCvenebi moqmedebebis intuiciur algoriTmi 

 

1.  m(M/, r = |M/M|). avagoT m(M/, r = |M/M|  wrewiri. 
2.  m(M, r = |MM/|). avagoT m(M, r = |MM/ |  wrewiri. 
3.  K=m∩m/. 

F = m∩m/. 
ganvsazRvroT m da m/  wrewirebis TanakveTis  K 

da F  wertilebi. 

4.  n (KF) ⊥ (MM/) avagoT MM/-is marTobuli n (KF) wrfe. 
5.  N=(KF) ∩ (MM/), 

O=(KF) ∩ s. 
ganvsazRvroT KF wrfis MM/ wrfesa da s RerZTan. 

6.  g (O, r =| 
OM|=|OM/|. 

avagoT g (O, r =| OM|=|OM/ ) wrewiri. 

M   

k   
i   

g   

α   

O   

N   
n   

A       
s       

α 
/ 
  

B   

k 
/ 
  

M 
/ 
   i 

/ 
  

Π      

Π   
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7.  A = g ∩ s, B = g ∩ 
s. 

ganvsazRvroT g wrewirisa da s RerZis gadakveTis 
A da B wertilebi. 

8.  k(MA) ⊥ ℓ(MB). avagoT k da ℓ urTierTmarTobuli wrfeebi. 

9.  k/(M/A) ⊥ ℓ/(M/B). avagoT k/ da ℓ/ urTierTmarTobuli wrfeebi. 

∠AMB = ∠AM/B = 900 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia 

programa, Auto CAD– is bazuri primitivebis gamoyenebiT; 
 

1.  m(M/, r = |M/M|). 
2.  m(M, r = |MM/|). 

3.  K=m∩m/. 
F = m∩m/. 

4.  n (KF) ⊥ (MM/) 
5.  N=(KF) ∩ (MM/), 

O=(KF) ∩ s. 

Tools – Drafting settings – Object snap fanjaraSi 
CavrToT Midpoint da Perpendicular reJimebi. 
Line  
specify first point: MM/  monakveTis Sua wertilidan 

aRvmarToT marTobi s  RerZis

gadakveTamde da aRvniSnoT

gadakveTis O wertili; 

6. 
7. 

g (O, r =| OM|=|OM/|. 
A = g ∩ s, B = g ∩ s. 

Circle 
circle specify center point: mivuTiToT centrad O 

wertili. 
specify radius of circle or < >:  kursoriT mivuTiToT

|OM |– radiusi da

aRvniSnoT A  da  B
wertilebi.  

8. 
9. 

k(MA) ⊥ ℓ(MB). 
k/(M/A) ⊥ ℓ/(M/B). 

Line  
specify first point: M; 
Specify next point or [Undo]: A; 
Specify next point or [Undo]: M/

; 
Specify next point or [Undo]: B; 
Speciy next point or [Undo]: A/

; 

ganvixiloT meore magaliTi: mocemulia  elifsis  [A1B1] da [C1 D1] 

RerZebi da l1  wrfe. avagoT elifsis da l  wrfis gadakveTis wertilebi 

elifsis augeblad (nax. 104).  

elifsi wrewiris afinuri wiria, maSasadame, wrewiri naTesaobiT 

elifsze aisaxeba, da SebrunebiT, elifsic SeiZleba wrewirze aisaxos. 

wrewiris diametrebs elifsis diametrebi Seesabameba. cxadia, rom saerTod, 

wrewiris diametrebis urTierTperpen-dikularuli wyvilis Sesabamisi 

elifsis diametrebi urTierTperpendikularuli ar aris, magram arsebobs 

wrewiris diametrebis perpendikularuli wyvili, romelsac elifsis 

diametrebis aseTive wyvili (e. i. elifsis RerZebi) Seesabameba. 

ganvsazRvroT naTesauri Sesabamisoba, sadac mocemuli elifsis 

 [A1B1] da [C1D1] RerZebi or kongruentul da marTobul monakveTebze 

aisaxeba (nax.2). 
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naTesaobis s RerZi (A1C1) wrfis paralelurad gavataroT. (A1B1) da 

(C1D1) wrfeebis  s  RerZTan gadakveTis  Q  da  R  wertilebi iseTi wrewiris 

diametris boloebia, romlebic elifsis O1 centrze gaivlian. am wrewirSi  

tolferda mar-TkuTxa QO2R samkuTxedi CavxazoT. 

O1  da O2  monaTesave wertilebad CavTvaloT. es ori wertili, s 

RerZTan erTad, iseT naTesaur Sesabamisobas gansazRvravs, sadac 

perpendikularul (O1Q) da  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 103 afinurad Sesabamisi velebis mTavari mimarTulebebi 

 

 (O1R) wrfeebs agreTve perpendikularuli (O2Q)  da (O2R) wrfeebi enaTesaveba. 

maSasadame, wrfeTa am or wyvils naTesaobis mTavari mimarTulebebi aqvs. 

A da C1 iseT A2  da C2 wertilebze aisaxeba, rom tolferda 

marTkuTxa A2O2C2 samkuTxeds miviRebT. 

O2 wertili centrad miviRoT da [O2A2]  radiusiT avagoT wrewiri. 

ukanaskneli warmoadgens im elifsis monaTesave wrewirs, romelic Tavisi  

[A1B1] da [C1D1] RerZebiT aris gansazRvruli. 

l 1   

E  1 
  

D  1 
  1 1 

   2 1 
  

B  1 
  

F  1 
  O  1 

  

C  1 
  

A  1 
   R  

  
s 
  

Q   
    

A  2 
   O  2 

  

2 2 
  

C  2 
  

F  2 
  

1 2 
  

2

nax. 104
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avagoT l1 wrfis monaTesave l2 wrfec. l1 wrfe (C1D1) da (A1B1) wrfeebs, 

Sesabamisad, kveTs 11  da 21  wertilebSi, romelTa monaTesave 12 da 22 

wertilebi (O2Q)    da (O2R)  wrfeebze mdebareoben. 12 da 22 wertilebi 

ekuTvnian saZiebel l2 wrfes, romelic elifsis monaTesave wrewirs E2  da 

F2 wertilebSi kveTs. 

cxadia, rom am ori wertilis Sesabamisi E1 da F1 wertilebi l1 wrfisa 

da [A1B1] da [C1D1]  RerZebiT gansazRvruli elifsisaTvis saerToa. 

 

nax.104-ze naCvenebi moqmedebebis intuiciur algoriTmi 

 

1. a (A1C1) A1 da C1 wertilebze gavataroT wrfe; 
2. s || (A1C1) avagoT (A1C1) wrfis paraleluri s RerZi; 
3. Q = (A1B1) ∩ s; ganvsazRvroT (A1B1) wrfisa da s RerZis 

Tanakve-Tis wertili; 

4. R = (C1D1) ∩ s; ganvsazRvroT (C1D1) wrfisa da s RerZis 
Tanakve-Tis wertili; 

5. m (Q, r =|QR|),   
n (R, r =|RQ|);  avagoT m da n wrewirebi; 

6. K= m ∩ n, T= m ∩ n; ganvsazRvroT m da n wrewirebis TanakveTis 
wer-tilebi; 

7. b (K1T1) K1 da T1 wertilebze gavataroT b wrfe; 
8. G =b(K1T1) ∩ s; ganvsazRvroT b wrfisa da s RerZis TanakveTis 

wertili; 

9. c (G, r3 = |GQ|); avagoT c wrewiri; 
10. G ∈  d ⊥ s ;  Gwertilze avagoT s RerZis marTobuli d 

wrfe; 

11. O2=d ∩c; ganvsazRvroT d wrfisa da c wrewiris 
TanakveTis O2 wertili; 

12. e (QO2); Q da O2 wertilebze gavataroT e wrfe; 
13. g (RO2); R  da O2 wertilebze gavataroT g wrfe; 
14. t (O1 O2); O1 da O2 wertilebze gavataroT t wrfe; 
15. A1 ∈  (A1 A2) || t(O1 O2); A1-ze gavataroT t wrfis paraleluri (A1 A2) 

wrfe; 

16. A2= (A1 A2) ∩ e(Q O2); ganvsazRvroT (A1 A2)  da e wrfeebis 
TanakveTis A2  wertili; 

17. C1 ∈  (C1 C2) || t(O1 O2); C1-ze gavataroT t wrfis paraleluri (C1 C2) 
wrfe; 

18. C2= (C1 C2) ∩ g(R O2); ganvsazRvroT (C1 C2) da g wrfeebis TanakveTis 
C2  wertili; 

19. u (A2 C2); A2 da C2 wertilebze gavataroT u wrfe; 
20. ω (O2, r4 = |O2 A2|); avagoT ω wrewiri; 
21.  (11 12) || t(O1 O2); gavataroT t wrfis paraleluri (11 12) wrfe; 
22. 12= (11 12) ∩ (R2 O2); ganvsazRvroT (11 12)  da (R2 O2)  wrfeebis 
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TanakveTis 12 wertili; 

23. (21 22) || t(O1 O2); gavataroT t wrfis paraleluri (21 22) wrfe; 
24 22= (21 22) ∩ (R2 O2); ganvsazRvroT (21 22)  da (R2 O2)  wrfeebis 

TanakveTis 22 wertili; 

25. ℓ2 (12 22); 12 da 22 wertilebze gavataroT ℓ2 wrfe; 

26. E2= ℓ2∩ω, F2= ℓ2∩ω; ganvsazRvroT ℓ2 wrfisa da ω wrewiris 
TanakveTis E2 da F2 wertilebi; 

27. E2 ∈  (E2 E1) || t(O1 O2); E2-ze gavataroT t wrfis paraleluri (E2 E1) 
wrfe; 

28. E1= (E1 E2) ∩ ℓ1; ganvsazRvroT (E1 E2) da ℓ1 wrfeebis TanakveTis 

E1  wertili; 

29. F2 ∈  (F2 F1) || t(O1 O2); E2-ze gavataroT t wrfis paraleluri (E2 E1) 
wrfe; 

30. F1= (F1 F2) ∩ ℓ1; ganvsazRvroT (F1 F2)  da ℓ1 wrfeebis TanakveTis 
F1 wertili; 

 

 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia 

programa, Auto CAD– is bazuri primitivebis gamoyenebiT; 
 

 

1.  a (A1C1) Line  
specify first point: A1; 
Specify next point or [Undo]: C1 + Enter; 

2. s || (A1C1) Line 
specify first point:  virCevT A1C1 wrfidan nebismier

manZilze daSorebul wertils; 
Shift +  mausis marjvena knopi. panelze avirCioT

Parallel  brZaneba. kursori mivitanoT A1C1  wrfesTan
(radgan misi paraleluri unda gavataroT) da 

gavataroT s RerZi; 
3. Q = (A1B1) ∩ s; A1B1 monakveTi davagrZeloT s RerZTan gadakveTamde; 
4. R = (C1D1) ∩ s; C1D1 monakveTi davagrZeloT s RerZTan gadakveTamde; 
5. 
6. 
7. 
8. 
9. 

m (Q, r =|QR|),   
n (R, r =|RQ|); 
K= m ∩ n, T= m ∩ 
n; 
b (K1T1) 
G =b(K1T1) ∩ s; 
c (G, r3 = |GQ|); 

Tools – Drafting settings – Object snap fanjaraSi 
CavrToT Midpoint. 
Draw - Circle 
circle specify center point: mivuTiToT centrad QR  

monak-veTis Sua G wertili. 

specify radius of circle or < >: kursoriT mivuTiToT
|GQ|–radiusi.   

10. 
11. 

G ∈  d ⊥ s ;  
O2 = d ∩c; 

mdgomareobis striqonSi CavrToT Oortho reJimi; 
Line  
specify first point:  G. gavagrZeloT es monakveTi c 
wrewiris gadakveTamde da aRvniSnoT O2 wertili; 

12. e (QO2); Line  
specify first point: Q; 
Specify next point or [Undo]: O2;  
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13. g (RO2); Line  
specify first point: R; 
Specify next point or [Undo]: O2 ; 

14. t (O1 O2); Line  
specify first point: O1; 
Specify next point or [Undo]: O2 ; 

15. 
16. 

A1 ∈  (A1 A2) || t 
(O1 O2); 
A2= (A1 A2) ∩ e (Q 
O2); 

Line 
specify first point: A1; 
Shift  +  mausis marjvena knopi. panelze avirCioT

Parallel brZaneba. kursori mivitanoT t  wrfesTan
(radgan misi paraleluri unda gavataroT) da

kursori gadavaad-giloT e  wrfesTan A2  wertilSi

gadakveTamde;  
17. 
18. 

C1 ∈  (C1 C2) || t (O1 
O2); 
C2= (C1 C2) ∩ g (R 
O2); 

Line 
specify first point: C1; 
Shift + mausis marjvena knopi. panelze avirCioT 

Parallel brZaneba. kursori mivi-tanoT t wrfesTan 
(radgan misi paraleluri unda gavataroT) da 

kursori gadavaadgi-loT g wrfesTan C2 wertilSi 

gadakveTamde; 
19. u (A2 C2); Line  

specify first point: A2; 
Specify next point or [Undo]: C2 + Enter; 

20. ω (O2, r4 = |O2 A2|); Circle 
circle specify center point:  mivuTiToT centrad O2 

wertili. 

specify  radius of circle or  kursoriT mivuTiToT

|O2A2|–radiusi.   
21. 
22. 

 (11 12) || t (O1 O2); 
12= (11 12) ∩ (R 
O2); 

Line 
specify first point: 11; 
Shift + mausis marjvena knopi. panelze avirCioT

Parallel  brZaneba. kursori mivitanoT t  wrfesTan
(radgan misi paral-luri unda gavataroT) da

kursori gadavaadgiloT RO2 wrfesTan 12 wertilSi

gadakveTamde; 
23. 
24 

(21 22) || t (O1 O2); 
22= (21 22) ∩ 
(QO2); 

Line 
specify first point: 21; 
Shift +  mausis marjvena knopi. panelze avirCioT

Parallel  brZaneba. kursori mivitanoT t  wrfesTan
(radgan misi parale-luri unda gavataroT) da

kursori gadavaadgiloT QO2 wrfesTan 22 wertilSi

gadakveTamde; 
25. 
26. 

ℓ2 (12 22); 
E2= ℓ2∩ω, F2= ℓ2∩ 
; 

Line  
specify first point: 12; 
Specify next point or [Undo]: 22 + Enter; 
aRvniSnoT ℓ2 wrfis ω wrewirTan gadakveTis E2   da 
F2 wer-tilebi; 
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27. 
28. 

E2 ∈  (E2 E1) || t (O1 
O2); 
E1= (E1 E2) ∩ ℓ1; 

Line 
specify first point: E2; 
Shift +  mausis marjvena knopi. panelze avirCioT

Parallel  brZaneba. kursori mivitanoT t  wrfesTan
(radgan misi parale-luri unda gavataroT) da

kursori gadavaadgiloT ℓ1 wrfe-sTan E1 wertilSi

gadakveTamde; 
29. 
30. 

F2 ∈  (F2 F1) || t (O1 
O2); 
F1= (F1 F2) ∩ ℓ1; 

Line 
specify first point: F2; 
Shift +  mausis marjvena knopi. panelze avirCioT

Parallel  brZaneba. kursori mivitanoT t  wrfesTan
(radgan misi parale-luri unda gavataroT) da

kursori gadavaadgiloT ℓ1   wrfe-sTan F1 wertilSi

gadakveTamde; 
 

mravalwaxnagas sakuTari da dacemuli Crdilebis ageba 

ageba daiyvaneba, misi waxnagebis anu brtyeli figurebis sakuTari da 

dacemuli Crdilebis agebaze. 

 sur.105-ze naCvenebia AA′BB′CC′DD′ marTi paralelepipedis sakuTari da 

dacemuli Crdilebis ageba, epiurzec da aqsonometriaSic. sakuTar CrdilSi 

imyofeba mravalwaxnagas ori AA′DD′ da CC′DD′ waxnagi, amitom mravalwaxnagas 

Crdili warmoadgens am ori waxnagis CrdilTa SeerTebas [90]. 

 
 
  

 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

nax. 105    mravalwaxnagas Crdili 

nax.2-ze naCvenebi moqmedebebis intuiciur algoriTmi 

1. B1 ∈  a (B1 B1
/),  

∠ a x12=450 
B1-ze gavataroT a wrfe x12 RerZTan 450 –iT daxrili; 

2. B1
/= a ∩ x12; ganvsazRvroT a  wrfisa da  x12 RerZis TanakveTis B1

/ 

 

x12 

y 

A 

A′ 

B 

O 

b)

A1=A′1 

C 

a) 

A2=B2 

C1=C′1 

B′ 

⎯B2 

x 

z 

B1=B′1 

D1=D′1 

A′2=B′2 D′2=C′2 

D2=C2 ⎯B1 

⎯C2 

⎯C1 

⎯D2 

⎯D1 

D 

C′ 

D′ 

⎯D 

⎯C 

⎯A 

⎯C1 

⎯D1 

⎯A1 
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werti-li; 

3. C1 ∈  b (C1 C1
/),  

∠ bx12=450 
C1-ze gavataroT b wrfe x12 RerZTan 450 –iT daxrili; 

4. C1
/= b ∩ x12; ganvsazRvroT b  wrfisa da  x12 RerZis TanakveTis C1

/ 
werti-li; 

5. D1 ∈  d (D1 D1
/),  

∠ d x12=450 
D1-ze gavataroT d wrfe x12 RerZTan 450 –iT daxrili; 

 

 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa, 

Auto CAD– is bazuri primitivebis gamoyenebiT; 

 
1. 
 
2. 

B1 ∈  a (B1 B1
/),  

∠ a x12=450 

B1
/= a ∩ x12; 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: B1; 
Specify next point or [Undo]: kursori 
gadavaadgiloT x12 RerZTan  B1

/
 wertilSi 

gadakveTamde; 

3. 
 
4. 

C1 ∈  b (C1 C1
/),  

∠ bx12=450 

C1
/= b ∩ x12; 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 

Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: C1; 
Specify next point or [Undo]: kursori 
gadavaadgiloT x12 RerZTan  C1

/
 wertilSi 

gadakveTamde; 

6. D1
/= d ∩ x12; ganvsazRvroT d  wrfisa da  x12 RerZis TanakveTis D1

/ 
werti-li; 

7. B2
//

 ∈  m (B2
// B2

/),  
∠ m x12=450 

B2
//-ze gavataroT m wrfe x12 RerZTan 450 –iT daxrili; 

8. B1
/
 ∈  t ( B1

/
 B2

/
  ) ⊥  x24   B1

/ wertilze gavataroT t wrfe x12_is per-
pendikularulad; 

9. B2
/= t ∩ m; ganvsazRvroT t  da m TanakveTis  B2

/ wertili; 
10. C2

//
 = D2

// ∈  n ( C2
//

 = 
D2

// D2
/), ∠ n x12=450 

C2
//

 = D2
// -ze gavataroT n wrfe x12 RerZTan 450 –iT 

daxrili; 

11. D1
/∈  (D1

/
 D2

/
 ) || t; D1

/
 -ze gavataroT t wrfis paraleluri   (D1

/
 D2

/
 ) wrfe; 

12. D2
/=  t∩ n ganvsazRvroT t da n  wrfeebis TanakveTis D2

/
 

wertili; 
13. C1

/∈  (C1
/
 C2

/
 ) || t; C1

/
 -ze gavataroT t wrfis paraleluri   (C1

/
 C2

/
 ) wrfe; 

14. C2
/=  t∩ n ganvsazRvroT t da n  wrfeebis TanakveTis C2

/
 

wertili;
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5. 
 
6. 

D1 ∈  d (D1 D1
/),  

∠ d x12=450 

D1
/= d ∩ x12; 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: D1; 
Specify next point or [Undo]: kursori 
gadavaadgiloT x12 RerZTan  D1

/
 wertilSi 

gadakveTamde; 

 

 
 

 
 
 
 
 
 
 

7. B2
//

 ∈  m (B2
// B2

/),  
∠ m x12=450 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: B2

//
; 

Specify next point or [Undo]: kursori 
gadavaadgiloT garkveul manZilze; 

8. 
9. 

B1
/
 ∈  t ( B1

/
 B2

/
  ) ⊥  x24   

B2
/= t ∩ m; 

Line 
Shift + mausis marjvena knopi. panelze avirCioT

Perpendicular brZaneba. kursori mivitanoT x12 
RerZze (radgan misi marTobi unda gavataroT)

da gavataroT t wrfe m4-Tan gadakveTis B2
/ 

wertilamde; 
10. C2

//
 = D2

// ∈  n ( C2
//

 = D2
// D2

/),  
∠ n x12=450 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: C2

//
 = D2

//
1; 

Specify next point or [Undo]: kursori 
gadavaadgiloT garkveul manZilze; 

11. 
12. 

D1
/∈  (D1

/
 D2

/
 ) || t; 

D2
/=  t ∩ n 

 

Line 
specify first point: D1

/
; 

Shift + mausis marjvena knopi. panelze avirCioT

Parallel brZaneba. kursori mivitanoT t wrfesTan
(radgan misi paraleluri unda gavataroT) da

kursori gadavaadgiloT (D1
/
 D2

/
 ) wrfesTan D2

/ 
wertilSi gadakveTamde; 

13. 
14. 

C1
/∈  (C1

/
 C2

/
 ) || t; 

C2
/=  t ∩ n 

 

Line 
specify first point: C1

/
; 

Shift + mausis marjvena knopi. panelze avirCioT

Parallel brZaneba. kursori mivitanoT t wrfesTan
(radgan misi paraleluri unda gavataroT) da

kursori gadavaadgiloT (C1
/
 C2

/
 ) wrfesTan C2

/ 
wertilSi gadakveTamde.

1

O

b)a) 

x12 

x

z

⎯B2 

2 
3 

⎯3
⎯2 

⎯1 

11 
21 31 

O2 

⎯O2

⎯O1
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nax. 105    wriul niSaSi dacemuli Crdili 

wriuli niSis Crdilebia agebuli nax.106-ze. O wrewiris dacemuli Crdili 

niSaze, ganisazRvreba, rogorc wrewiris  Crdili sibrtyeze. orTogonalur 

gegmilebSi sakmarisia O centris ⎯O Crdili avagoT da masze niSis wrewiris 

toli wrewiri SemovavloT. aqsonometriaSi ki saWiroa am wrewiris kuTvnili 

ramdenime wertilis Crdili avagoT da mdovred SemovavloT [90].  

 
nax.3-a-ze  naCvenebi moqmedebebis intuiciur algoriTmi 

 

 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa,  
 
Auto CAD– is bazuri primitivebis gamoyenebiT; 

1. O1 ∈  m (O1 O1
/),∠ mx12=450 O1-ze gavataroT m wrfe x12 RerZTan 450 –iT 

daxrili; 

2. O1
/= m ∩ ℓ; ganvsazRvroT ℓ da m wrfeebis TanakveTis O1

/ 
wertili; 

3. O2 ∈  n (O2 O2
/), ∠ n x12=450 O2-ze gavataroT n wrfe x12 RerZTan 450 –iT 

daxrili; 
4. O1

/
 ∈a (O1

/
 O2

/
 ) || t(O1 O2); O1

/
 -ze gavataroT t wrfis paraleluri a (O1

/
 O2

/
 )  

wrfe; 

5. O2
/= n ∩ a ; ganvsazRvroT n da a wrfeebis TanakeTis O2

/ 
werti-li; 

6. O2
/
 ∈b (O2

/
 32) || (12 O2); O2

/
 -ze gavataroT (12 O2) wrfis paraleluri b 

(O2
/32 )  wrfe;  

7. 11 ∈  g (11 31), ∠ g x12=450 11-ze gavataroT g wrfe x12 RerZTan 450 –iT 
daxrili; 

8. 31= g ∩ ℓ; ganvsazRvroT ℓ da g wrfeebis Tanak-veTis 31 
wertili; 

9. 31∈d (31 32 ) || t(O1 O2); 31 -ze gavataroT t wrfis paraleluri  d(31 32 )  
wrfe; 

10. 32= d (3132) ∩b 
42= d (3132) ∩ x12 

ganvsazRvroT d wrfis, b wrfesa da x12 RerZTan 
Tanak-veTis 32 da 42 wertilebi; 

11. c (O2
/, r = |12 O2|); avagoT c wrewiris rkali;

1. 
2. 

O1 ∈  m (O1 O1
/),  

∠ m x12=450 

O1
/= m ∩ ℓ; 

Tools – Drafting settings –Polar Tracking fanjris Polar 
Tracking ujredSi davayenoT alami da Increment 
angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: O1; 
Specify next point or [Undo]: kursori gadavaadgiloT
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nax.3-b-ze naCvenebi moqmedebebis intuiciur algoriTmi 

 
 
 

ℓ wr-fesTan O1
/
 wertilSi gadakveTamde; 

3. O2 ∈  n (O2 O2
/),  

∠ n x12=450 
Tools – Drafting settings –Polar Tracking fanjris Polar 
Tracking ujredSi davayenoT alami da Increment 
angle fanjaraSi Sevi-yvanoT 450-i;  
Line 
specify first point: O2; 
Specify next point or [Undo]: kursori gadavaadgiloT 

garkveul manZilze; 
4. 
5. 

O1
/
 ∈a (O1

/
 O2

/
 ) || t(O1 O2); 

O2
/= n ∩ a ; 

Line 
specify first point: O1

/
; 

Shift + mausis marjvena knopi. panelze avirCioT 

Parallel brZaneba. kursori mivitanoT t wrfesTan 
(radgan misi paraleluri unda gavataroT) da 

kursori gadavaadgi-loT n wrfesTan O2
/ wertilSi 

gadakveTamde; 
6. O2

/
 ∈b (O2

/
 32) || (12 O2); Line 

specify first point: O2
/
; 

Shift + mausis marjvena knopi. panelze avirCioT 

Parallel brZaneba. kursori mivitanoT (12 O2) 
wrfesTan (radgan misi paraleluri unda 

gavataroT) da kursori gadava-adgiloT garkveul 

manZilze; 
7. 
8. 

11 ∈  g (11 31),  
∠ g x12=450 

31= g ∩ ℓ; 

Tools – Drafting settings –Polar Tracking fanjris Polar 
Tracking ujredSi davayenoT alami da Increment 
angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: 11; 
Specify next point or [Undo]: kursori gadavaadgiloT 
ℓ wrfesTan 31 wertilSi gadakveTamde; 

9. 
10 

31∈d (31 32 ) || t(O1 O2); 
32= d ∩ b ; 42= d ∩ x12 

Line 
specify first point: 31; 
Shift + mausis marjvena knopi. panelze avirCioT 

Parallel brZaneba. kursori mivitanoT t wrfesTan 
(radgan misi paraleluri unda gavataroT) da 

kursori gadavaadgi-loT b wrfesTan 32 wertilSi 

gadakveTamde; igive wrfis x12 –Tan gadakveTa 
aRvniSnoT 42-iT; 

11. c (O2
/, r = |12 O2|); Draw – Arc - O2

/ wertilze, rogorc centrze 

Semovxa-zoT r = |12 O2| radiusiani rkali. 

1. 11 ∈  a (11 11
/),∠ az=900 11-ze gavataroT a wrfe z  RerZTan 900 –iT 

daxrili; 

2. 11
/= a ∩ ℓ/; ganvsazRvroT ℓ/ da a wrfeebis TanakveTis 11

/ 
wertili; 

3. 1 ∈  b (1 1/), ∠ b z=450 1-ze gavataroT b wrfe z  RerZTan 450 –iT 
daxrili;
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zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa, 
Auto CAD– is bazuri primitivebis gamoyenebiT; 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

4. 11
/
 ∈ t (11

/
 1/

 ) || z; 11
/
 -ze gavataroT z RerZis paraleluri t (11

/
 1/

 )  
wrfe; 

5. 1/= b ∩ t ; ganvsazRvroT b da t wrfeebis TanakeTis 1/ 
wertili; 

1. 
2. 

11 ∈  a (11 11
/),  

∠ a z=450 

11
/= a ∩ ℓ/; 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: 11; 
Specify next point or [Undo]: kursori gadavaadgiloT 
ℓ/ wrfe--Tan 11

/
 wertilSi gadakveTamde; 

3. 1 ∈  nb (1 1/),  
∠ b z=450 

Tools – Drafting settings –Polar Tracking fanjris 
Polar Tracking ujredSi davayenoT alami da 
Increment angle fanjaraSi SeviyvanoT 450-i;  
Line 
specify first point: 1; 
Specify next point or [Undo]: kursori gadavaadgiloT 

garkve-ul manZilze; 
4. 
5. 

11
/
 ∈ t (11

/
 1/

 ) || z;  
1/= b ∩ t ; 

Line 
specify first point: 11

/
; 

Shift + mausis marjvena knopi. panelze avirCioT 

Parallel brZaneba. kursori mivitanoT z RerZTan 
(radgan misi para-leluri unda gavataroT) da 

kursori gadavaadgiloT b wrfesTan 1/ wertilSi 

gadakveTamde; 
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3. daskvna 

ganxiluli amocanebis gadawyvetis Cveneuli interpretacia  

gansxvavebulia gavrcelebuli SemTxvevebisagan imiT, rom aq 

gamoricxulia kompiuterisaTvis damaxasiaTebeli meqanikuri 

azrovneba da igi Sevsilia yoveli moqmedebis SinaarsSi 

Sigwvdomis saSualebebiT. saqme isaa, rom Cveni variantisaTvis 

moxmobili intuiciuri algoriTmi yoveli brZanebis 

Sinaarsobriv mxares aSuqebs da amiT yovel brZanebaSi 

warmoSobil kiTxvaze – ratom? – adekvaturad pasuxobs. 

winamdebare naSromSi ganxilulia sainJinro geometriis  

grafikuli amocanebi da maTi gadawyveta kompiuteris 

gamoyenebiT, maT Soris  iseTi cnobili, rogoricaa afinurad 

Sesabamisi velebis mTavari mimarTulebani (Teoria) da misi 

gamoyeneba amocanaSi: mocemulia elifsi da wrfe, avagoT am 

elifsisa da wrfis TanakveTis wertilebi elifsis augeblad. 

 ganxilulia agreTve, zogadad Crdilebis agebis 

geometriuli arsi da naCvenebia ori amocana: 1. mravalwaxnagas 

sakuTari da dacemuli Crdilebis ageba 2. wriuli niSis Crdilis 

ageba (monJis epiuri da aqsonometria). 

rogorc Teoriuli nawilis, aseve amocanebisaTvis 

gamoyenebulia grafikuli interpretaciis Cveneuli versiebi. 

Sesrulebuli naxazebisaTvis Sedgenilia intuiciuri da 

manqanuri algoriTmebi. agebis amocanebSi kompiuteruli teqnikis 

gamoyenebis Cveneuli versiebi SesaZloa gavrceldes sainJinro 

geometriis nebismier agebis amocanaze. 

naSromSi ramdenadme realizebulia Cveni mokrZalebuli 

mizani: sainJinro geometriis mocemuli xasiaTis amocanebis 
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gadawyvetis meTodologiis daxvewa da am saqmeSi kompiuteruli 

saSualebebis danergva, meqanikuri azrovnebis inteleqtualuri 

azrovnebis fazaSi gadayvanis TvalsazrisiT. 
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