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monJis epiurze da aqsonometriaSi Crdilebis agebis amocanebi  
da maTi gadawyveta kompiuteris gamoyenebiT 

anzor SavguliZe, giorgi Sengelia, zurab kvinikaZe 
saqarTvelos teqnikuri universiteti 

reziume 

sainJinro geometriis amocanebis gadawyvetis meTodologiuri sakiTxebis ganxilva, 

sadac wamyvani roli am amocanebis gadawyvetaSi kompiuteruli teqnikis gamoyenebas 

daeTmo, Cven daviwyeT statiaSi: `sainJinro geometriis grafikuli amocanebi da maTi 

gadawyveta kompiuteris gamoyenebiT” (a. SavguliZe  g. Sengelia  z. kvinikaZe _ Jurnali 

“mas”, #2(5), Tb., 2008). winamdebare statia warmoadgens zemoaRniSnuli statiis 

gagrZelebas da masSi ganxilulia ara sainJinro geometriis zogadi amocanebi, aramed 

naCvenebia konkretuli dargis arqiteqturul naxazebSi Cveni ideis gavrcelebis 

magaliTebi. saxeldobr, amjerad yuradReba daTmobili aqvs Crdilebis agebis 

meTodologias monJis epiurze da aqsonometriaSi. 

sakvanZo sityvebi: monJis epiuri. aqsonometria. Crdilebi. intuiciuri da manqanuri 

algoriTmi. 

1. Sesavali 

arqiteqturuli xasiaTis naxazebSi Crdilebis agebis meTodologia sainJinro 

geometriis erT-erT fundamentur sakiTxs warmoadgens. am tipis amocanebis gadawyveta 

yovelTvis iwvevda grafikuli meTodebis mkvlevarTa dainteresebas da dResac es sakiTxi, 

gansakuTrebiT maSin, roca agebis amocanebSi kompiuteruli saSualebebis CarTvazea 

saubari, garkveuli aqtualobiT xasiaTdeba. 

qvemoT Cven ganvixilavT Crdilebis agebis amocanebs monJis epiurze da 

aqsonometriaSi da SevexebiT am amocanebis Sesafer intuiciuri da manqanuri algoriTmis 

Caweras. 

2. ZiriTadi nawili 

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. miiCneven, rom sinaTlis sxivebi 

sivrceSi sworxazovnad vrceldebian. ganaTebis wyaros saxisa da adgilmdebareobis 
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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 miz-niT, teqnikur 

naxazebze, sinaTlis sxivis 

mimarTulebad kubis diagonals miiC-

neven, (romlis qveda da ukana waxnagebi 

ekuTvnis Sesabamisad horizontalur П1 

da frontalur П2 gegmilTa sibrtyeebs) wina marcxena wverodan _qveda marjvena 

ukanmdebare wveromde. naxazidan TvalnaTliv Cans, rom epiurze, aseTi mimarTulebis 

ganaTebis sxivebis gegmilebi, Sesabamisi X,  da  Z RerZebis mimarT 45°-iT iqnebian 

daxrilebi (nax.1). 

mravalwaxnagas sakuTari da dacemuli Crdilebis ageba daiyvaneba, misi waxnagebis 

anu brtyeli figurebis sakuTari da dacemuli Crdilebis agebaze.  

me-2 naxazze 

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. 
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me-2 naxazze naCveneb moqmedebaTa intuiciuri algoriTmi: 

 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa, AutoCAD– 

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;  
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;  
Line 
specify first point: C1; 

Specify next point or [Undo]: kursori gadavaadgiloT x12 RerZTan  C1
/
 

wertilSi gadakveTamde; 

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;  
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;  
Line 
specify first point: B2

//
; 

Specify next point or [Undo]: kursori gadavaadgiloT garkveul manZilze; 
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8. 
9. 

B1
/
 ∈  t ( B1

/
 B2

/
  ) ⊥  x24   

B2
/= t ∩ m; 

Line 
Shift + mausis marjvena Rilaki. 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;  

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 Rilaki. 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 Rilaki. panelze avirCioT Parallel brZaneba. 
kursori mivitanoT t wrfesTan (radgan misi paraleluri unda 

gavataroT) da kursori gadavaadgiloT (C1
/
 C2

/
 ) wrfesTan C2

/ 
wertilSi gadakveTamde. 

 

wriuli niSis Crdilebi agebulia me-3 naxazze. 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.  
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me-3 a) naxazze  naCveneb moqmedebaTa intuiciuri algoriTmi 

 

 

zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa, AutoCAD– 

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; 
Line 
specify first point: O1; 

Specify next point or [Undo]: kursori gadavaadgiloT 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 SeviyvanoT 450  
Line 
specify first point: O2; 

Specify next point or [Undo]: kursori gadavaadgiloT gar-kveul 

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  
Line 
specify first point: 11; 

Specify next point or [Undo]: kursori gadavaadgiloT ℓ wrfesTan 31 

wertilSi gadakveTamde; 
9. 31∈d (31 32 ) || t(O1 O2); 32= d Line 
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me-3 b) naxazze naCveneb moqmedebaTa intuiciuri algoriTmi 

 

 
zemoT moyvanili intuiciuri algoriTmis safuZvelze Sedgenilia programa, Auto CAD– 

is bazuri primitivebis gamoyenebiT: 

 

3. daskvna 

winamdebare naSromSi 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). 

zemoaRniSnul orive amocanaSi, naCvenebia am tipis amocanebis amoxsnis Cveneuli  

xedva da mocemulia maTi Sesaferi intuiciuri da manqanuri algoriTmebis (programebis) 

Caweris variantebi. 

10 ∩ b ; 42= d ∩ x12 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; 

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 
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  
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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naSromSi ramdenadme realizebulia Cveni mokrZalebuli mizani: sainJinro 

geometriis mocemuli xasiaTis amocanebis gadawyvetis meTodologiis daxvewa da am 

saqmeSi kompiuteruli saSualebebis danergva, meqanikuri azrovnebis inteleqtualuri 

azrovnebis fazaSi gadayvanis TvalsazrisiT. 
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PROBLEMS OF SHADOW’S CONSTRUCTION ON THE MONGE PLOT AND IN 

AXONOMETRY AND THEIR SOLUTION BY USING THE COMPUTER 

Shavgulidze Anzor,  Shengelia George,  Kvinikadze Zurab 
Georgian Technikal University 

S u m m a r y  

Consideration of methodological questions of solution of engineering geometry problems, 

when the leading role in the solution of these tasks is given to the use of computer technique, was 

started by us in the article: “Graphical problems of engineering geometry and their solution by the 

using the computer” (A. Shavgulidze, G. Shengelia, Z. Kvinikadze – Journal “Mas”, N2(5), Tbilisi, 

2008). This article is the continuation of above mentioned article. While general tasks of engineering 

geometry are not considered in it, but examples of spreading of our idea by the architectural drawings 

of specific field are shown here. In particular, now the attention is paid to methodology of shadow’s 

construction on the Monge plot and in axonometry.  

 

ЗАДАЧИ ПОСТРОЕНИЯ ТЕНЕЙ НА ЭПЮРЕ МОНЖА И В АКСОНОМЕТРИИ И ИХ 
РЕШЕНИЕ С ПРИМЕНЕНИЕМ КОМПЬЮТЕРА 

Шавгулидзе А.С  Шенгелия Г.Л.  Квиникадзе З.А. 
Грузинский Технический Университет 

Резюме 

Обсуждение вопросов методологических решений задач инженерной геометрии, где 

ведущая роль отведена применению компьютерной техники, мы начали в статъе “Графические 

задачи инженерной геометрии и их решение с применением компьютера” (Шавгулидзе А.С  

Шенгелия Г.Л.  Квиникадзе З.А – журнал  “АСУ”, N2(5), Тбилиси, 2008). Данная статъя 

является продолжением отмеченной статъи. В ней показаны примеры использования нашей 

идеи в архитектурных чертежах. Разбирается методология построения теней на эпюре Монжа и 

в аксонометрии. 

 


