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sainJinro geometriis grafikuli amocanebi da maTi  
gadawyveta kompiuteris gamoyenebiT 

anzor SavguliZe, giorgi Sengelia, zurab kvinikaZe 
saqarTvelos teqnikuri universiteti 

 
reziume 

sainJinro geometriis grafikuli amocanebis erT-erTi aqtualuri Temaa maTi 

amoxsnis gamartiveba anu grafikuli moqmedebebis moculobis Semcireba. garda amisa sad-

Reisod erTob mniSvnelovania am amocanis gadawyvetaSi Zveli da rutinuli saSualebebis 

(saxazavi, fargali da a.S.) gamoyenebaze uaris Tqma da am saqmeSi kompiuteruli saSua-

lebebis CarTva. bolo mosazreba praqtikaSi warmatebiT aris realizebuli da amis maga-

liTad SeiZleba davasaxeloT avtomatizebuli daproeqtebis mZlavri sistema AutoCAD. 

cnobilia, rom AutoCAD-is erTi brZaneba erTdroulad ramdenime grafikul moqmedebas 

aerTianebs da agebis amocana mocemulisa da Sedegis dafiqsirebas iTvaliswi-nebs. Cveni 

mizani ki swored mocemulobasa da Sedegs Soris arsebuli procesis aRdgenasa da, 

Sesabamisad, yoveli moqmedebis gaazrebulad SesrulebaSi mdgomareobs. rasakvirvelia, 

viTvaliswinebT AutoCAD-is programuli uzrunvelyofis SesaZleblobebs, magram migvaCnia, 

rom integrirebul moqmedebaTa diferencireba, amocanis SinaarsSi SigwvdomisaTvis, 

aucilebeli pirobaa da misi ugulvebelyofa dauSvebelia. 

sakvanZo sityvebi: veli. afinuri Sesabamisoba. perspeqtiul-afinuri. intuiciuri 

algoriTmi. 

1. Sesavali 

naSromSi gamoyenebulia e.w. intuiciuri algoriTmis cneba. konkretuli 

amocanisTvis Sedgenilia, rogorc simboluri aseve manqanuri algoriTmi. yoveli 

moqmedebis simbolur Canawers misadagebuli aqvs `Auto CAD~-is Sesabamisi brZaneba da 

Cveni azriT ramdenadme miRweulia meqanikuri azrovnebis gadayvana SemoqmedebiT 

azrovnebaSi. saqme isaa, rom Cvens SemTxvevaSi amocanis mocemulobidan Sedegamde ganvlil 

gzaze pasuxgaucemeli `ratom~? ar gvxvdeba. 

naSromSi ganxiluli amocanebi: 1) mocemulia wrewiri, Sesabamisobis RerZi da 

Sesabamisi wertilebis wyvili. avagoT mocemuli wrewiris afinurad Sesabamisi figura _ 

elifsi;   2) mocemulia elifsis RerZebi da wrfe. avagoT elifsisa da wrfis TanakveTis  

wertilebi elifsis augeblad. 

garda imisa, rom Cvens naSromSi warmovadgineT mocemuli amocanebis Sesaferi  in- 

tuiciuri da manqanuri algoriTmebi, masalaSi ukeT garkvevis mizniT, SemovitaneT das-

muli amocanebis grafikuli interpretaciis Cveneuli xedvebi. 
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2. ZiriTadi nawili 

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 mar-

Tia, 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 naCve-

nebia 1-el naxazze.  

warmovidginoT, rom naxazze da-

fiqsirebulia mxolod amocanis amosa-

vali monacemebi: Sesabamisobis s RerZi 

da SesabamisobaSi myofi wertilebis M 

da M′ wyvili. rogorc ukve viciT, am 

monacemebiT sruliad gansazRvrulia 

ori brtyeli velis perspeqtiul-afi-

nuri Sesabamisoba. M SevaerToT M′_Tan 

da gavavloT [MM′]–is Suaperpendiku-

lari (n). davniSnoT Ο=n∩s wertili 

da misgan, rogorc centridan R=[OM]= 

=[OM′] radiusiT SemovxazoT wrewiri 

(g). davniSnoT am ukanasknelis Sesabami- 

sobis 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. SevniSnoT, rom ganxilul SemTxvevaSi, amocanas erTaderTi pasuxi gaaCnia, magram 

arsebobs gamonaklisebic, romlebzedac statiis moculobis reglamentis gamo ar 

SevCerdebiT. 

1-el naxazze  naCveneb moqmedebaTa intuiciuri 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. 
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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; 

. m(M/, r = |M/M|). Tools – Drafting settings – Object snap fanjaraSi CavrToT Midpoint 
da Perpendicular reJimebi. 
Line  

point: MM/ monakveTis Sua wertilidan aRvmarToT marTobi s RerZis 
gadakveTamde da aRvniSnoT gadakveTis O wertili; 

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

3. 
K=m∩m/. 
F = m∩m/. 

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

O=(KF) ∩ s. 

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.2).  

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 el- ifsis 

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). 

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 Cav-TvaloT. es ori wertili, s 

RerZTan er-Tad, iseT naTesaur Sesabamisobas gansaz-Rvravs, sadac perpendikularul (O1Q) 
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da (O1R) wrfeebs agreTve perpendikularuli (O2Q)  da (O2R) wrfeebi enaTesaveba. maSa-sadame, 

wrfeTa am or wyvils naTesaobis mTavari mimarTulebebi aqvs. 

A da C1 iseT A2 da C2 wertilebze 

aisaxeba, rom tolferda marTkuTxa A2O2C2 sam-

kuTxeds 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. 

me-2 naxazze naCveneb moqmedebaTa intuiciuri 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 ;   wertilze 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; 
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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 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, AutoCAD– 

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  ortho 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;  
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; 

Shi  +  mausis marjvena knopi. panelze avirCioT Parallel brZaneba. 
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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; 

Shi  +  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; 

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; 

 

3. daskvna 

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: 
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mocemulia elifsi da wrfe, avagoT am elifsisa da wrfis TanakveTis wertilebi elifsis 

augeblad. 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. 
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GRAPHICAL PROBLEMS OF ENGINEERING GEOMETRY AND THEIR SOLUTION BY 
THE USE OF COMPUTER 

Shavgulidze Anzor, Shengelia Giorgi, Kvinikadze Zurab 
Georgian Technikal University 

S u m m a r y 

One of the most actual topic of graphic tasks of engineering geometry is the simplification of its 
solution or in other words reduction of volume of graphic operations. Besides today it is very 
important to decline the use of old and rutine means (ruler, divider etc.) for solution of this task and to 
insert computer means in this process. Last consideration is successfully realized in practice  and as an 
example we can name AutoCAD – the  powerful system of automatized projecting. It is known that 
one command of “AutoCAD” units simultaneously several graphic operations and construction task 
takes into account fixation of diven data and result. Our aim is exactly the restoration of existing 
process between given data and result and respectively the considerable execution of every operation. 
Our aim is the filling of theoretically disemboweled task with the description of the process from 
given data to the result. Of course we take into account the unlimited possibilities of AutoCAD 
program support, but we think that differentiation of integrated operations is the indispensable 
condition of the penetration into task contest and denial of this fact is inadmissible.  Given work is 
devoted to the solving of this problem. 

 

ГРАФИЧЕСКИЕ ЗАДАЧИ ИНЖЕНЕРНОЙ ГЕОМЕТРИИ И ИХ РЕШЕНИЕ 
ПОСРЕДСТВОМ КОМПЬЮТЕРА 

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

Pезюме 

Одной из актуальных тем графических задач инженерной геометрии явпяется упрощение 
их решений, т.е. уменьшешие объема графических действий. А также включение в это дело 
компьютерных средств, вместо старых, рутинных инструментов (линейка, циркуль и т.д.). С 
этой задачей успешно справляется, например, система автоматизированного проектирования 
AutoCAD. Известно, что каждая команда в AutoCAD-е объединяет несколько графических 
действии. Нашей задачей является показать эти действия, чтобы перевести механическое 
мышление в созидательное. 

 


