
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(21), 2016   

 
Teoriuli meqanikis swavleba sainformacio-sakomunikacio 

teqnologiebis gamoyenebiT 
lida beriZe, daviT gorgiZe, rusudan gogiberiZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba Teoriuli meqanikis disciplinis swavlebis meTodebis srulyofis 

sakiTxebi sainformacio-sakomunikacio teqnologiebis intensiuri gamoyenebis safuZvelze. 

Tanamedrove umaRlesi ganaTlebis dawesebulebaTa saswavlo procesSi dRes farTod 

gamoiyeneba sainformacio da sakomunikacio teqnologiebi. Teoriuli meqanika zogadi 

saiJinro disciplinebis aucilebeli Teoriuli safuZvelia, romelic moicavs: masalaTa 

gamZleobas, manqanis nawilebs, hidravlikas, rxevaTa Teorias da sxva. naSromSi 

warmodgenilia fizika-maTematikis mecnierebaTa ciklis erT-erTi fundamenturi, zogadi 

samecniero disciplinis, Teoriuli meqanikis swavlebis sakiTxi sainformacio-

sakomunikacio teqnologiebis gamoyenebiT. 
sakvanZo siytebi: sainformacio-sakomunikacio teqnologiebi. slaid-leqcia. moZrao-

bis gantoleba. wertilis traeqtoria. mxebi da normaluri aCqareba. sagnobrivad-

orientirebuli garemo. kinetikuri maxasiaTeblebi. 

1. Sesavali 

fizika-maTematikis mecnierebaTa ciklis erT-erTi fundamentaluri zogadsamecniero 

disciplinis warmomadgenelia Teoriuli meqanika, romelic amave dros, maTematikisagan 

gansxvavebiT teqnikis samecniero saZirkvlis erT-erTi mTavari Semadgeneli nawilia.  

Teoriuli meqanikis amocanebia: gaacnos studentebs Teoriuli da eqsperimentuli 

kvlevebis ZiriTadi meTodebi; Seaswavlos studentebs maTematikuri meTodebi; rom 

studentebi daeuflon uwyveti garemos meqanikis safuZvlebs; SeeZloT miRebuli codna 

gamoiyenon fizikuri modelebis  Sesaqmnelad, gamoyenebiTi amocanebis amosaxsnelad. 

saswavlo kursisaTvis gamoyofili kreditebis raodenobiT zemoT dasmuli amocanebisa da 

miznebis gadawyveta sakmaod problematuria da SeiZleba iTqvas, rom saeWvocaa.  

2. ZiriTadi nawili 

kompiuteruli teqnologiebis gamoyeneba saSualebas iZleva, rom es problema 

dadebiTad gadawydes, radgan SesaZlebelia maTi efeqturad gamoyeneba saswavlo procesSi. 

kerZod, Teoriuli masalis gadacemisas, studentebis damoukidebeli SemoqmedebiT 

muSaobisaTvis, miRebuli codnis donis SefasebisaTvis, saswavlo procesis Sedegebis 

koreqciisaTvis. informaciis gadacemisas aramarto pedagogis zepirmetyvelebaa arsebiTi, 

aramed sxvadasxva TvalsaCino saSualebebic. Tanamedrove sainformacio saSualebebs 

gaaCniaT yvela aucilebeli instrumentebi saswavlo procesis efeqturad CatarebisaTvis. 

amasTan erTad isic unda aRiniSnos, rom saswavlo teqnikuri saSualebebi ZiriTadi ki 

araa, aramed damxmare saSualebebia. 

kompiuteruli saswavlo saSualebebia: eleqtronuli saxelmZRvaneloebi; video- 

leqciebi; kompiuteruli makontrolebeli programebi; saswavlo daniSnulebis monacemTa 

bazebi da cnobarebi; amocanaTa krebulebi da magaliTebis generatorebi (situaciebis); 

sagnobrivad–orientirebuli garemo; sxvadasxva saxis codnis mxardamWeri kompiuteruli 

ilustraciebi. sabunebismetyvelo ciklis sagnebis swavlebisas informaciuli teqnologi-
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ebis gamoyeneba dafuZnebulia gamoTvliTi saSualebebis farTo SesaZleblobebze, 

kompiuterul saswavlo programebze da kompiuterul qselebze. 

rogorc ukve aRiniSna, Teoriuli meqanikis saswavlo masalis gadacemisas  

SesaZlebelia informaciuli teqnologiebis gamoyeneba. leqcia – umaRles saswavlebelSi 

tradiciuli formaa. leqciebze Tanamedrove sademonstracio saSualebebis gamoyenebam 

unda gazardos studentebis interesi  Sesaswavli masalisadmi,  gaumaxvilos yuradReba, 

gauZlieros mosmenili masalis ukeT aRqmis unari. agreTve daexmaros mosmenili leqciis 

Sinaarsis damaxsovrebaSi. amgvarad, leqciebze multimediuri saSualebebis gamoyeneba 

gazrdis rogorc swavlebis xarisxs, aseve  studentis interess. 

kompiuters gansakuTrebuli adgili ukavia laboratoriul da praqtikul 

mecadineobebze, sadac wina planzea wamoweuli konkretuli meqanikuri sistemebi da maTi 

urTierTqmedebebis sakiTxebi. magaliTad, „mravalganzomilebiani meqanikuri sistemebis 

mcire rxevebi“ Temis Seswavlisas aucilebelia veqtoruli an matriculi formiT 

Cawerili moZraobis diferencialuri gantolebebis amoxsna. es ki sakmaod Sromatevadi 

procesia.  
kompiuteruli teqnologiebis gamoyeneba mniSvnelovnad amartivebs mocemul amocanas, 

amcirebs dros, xolo mcire animacia ki cvlis miRebuli amonaxsnis xangrZlivi analizisa 

da misi fizikuri interpretaciis process. kompiuteruli vizualizacia saSualebas 

iZleva warmovadginoT dinamikuri, droiTi da sivrciTi cvlilebebi, rogorc realuri, 

aseve virtualuri obieqtebis, procesebis, movlenebis, agreTve maTi modelebic. 

nebismieri amocanis amosaxsnelad saWiroa Sesruldes garkveul moqmedebaTa 

erToblioba. sailustraciod ganvixiloT statikis  erT-erTi amocana. 

amocanis amoxsnis algoriTmma bakalavrs unda Seaswavlos am moqmedebaTa dagegmva da 

realizacia, romelzec aris damokidebuli amocanis warmatebulad amoxsna (nax.1). 
PowerPoint redaqtoris daxmarebiT Seqmnili prezentacia aris slaid-leqciis 

safuZveli. misi upiratesoba aris is, rom amocanis amoxsnis meTodis aTviseba bakalavris 

mier xdeba nabij-nabij, amoxsnis algoriTmis daxmarebiT. amasTan SesaZlebelia yoveli 

slaidis Sevseba TandaTanobiT. amisaTvis gamoiyeneba sxvadasxva obieqti. rTuli naxazebis 

ageba etapobrivia da animaciis daxmarebiT iqmneba moZraobis imitacia da a.S. (nax.2-9).  
am midgomisaTvis mTavaria, rom amoxsnis procesi detalizebulia da Sedgeba im 

martivi operaciebisagan, romlebic gamovlenilia sxvadasxva amocanaTa krebulebSi Sesuli 

amocanebis analizis Sedegad  [1-2]. 
 

3. amocana 

 ganvsazRvroT M wertilis moZraobis gantolebebis mixedviT kinematikuri 

maxasiaTeblebi  [3]. 
MM wertilis moZraobis gantolebebia: 

𝑥𝑥(𝑡𝑡) = 3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐   [სმ],     𝑦𝑦(𝑡𝑡) = 2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠    [სმ],        ω = π [სმ −1] 

vipovoT M  wertilis traeqtoria, siCqare, aCqareba, mxebi da normaluri aCqareba 

da simrude, roca 𝑡𝑡 = 1
3

 წმ.  
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nax.1.laboratoriuli praqtikumis prezentaciis fanjara 

nax.2. laboratoriuli praqtikumis prezentaciis fanjara 

nax.3. laboratoriuli praqtikumis prezentaciis fanjara 
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nax.4. laboratoriuli praqtikumis prezentaciis fanjara 

 

 

nax.5. laboratoriuli praqtikumis prezentaciis fanjara 

 
nax.6. laboratoriuli praqtikumis prezentaciis fanjara 
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nax.7. laboratoriuli praqtikumis prezentaciis fanjara 

nax.8. laboratoriuli praqtikumis prezentacis fanjara 
 

 

nax.9. laboratoriuli praqtikumis prezentaciis fanjara 
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amocanis amoxsna:  

wertilis traeqtoriis mosaZebnad mocemuli gantolebebidan gamovricxoT t. 
amisaTvis gantolebebidan pirveli gantoleba gavyoT 3-ze, meore 2-ze. miRebuli 

gantolebebi aviyvanoT kvadratSi da SevkriboT, miviRebT 

𝑥𝑥
3

= cos𝜔𝜔𝜔𝜔 ,    𝑦𝑦
2

= sin𝜔𝜔𝜔𝜔 ,     𝑥𝑥
2

32
+ 𝑦𝑦2

22
= 1. 

amrigad, traeqtoria elifsia, romlis centri koordinatTa saTaveSia, a=3 da b=2 
naxevarRerZebiT. 

vipovoT wertilis veqtoruli siCqaris gegmilebi, misi sidide da mimarTuleba 

drois nebismieri momentisTvis, aseve roca 𝑡𝑡 = 𝑡𝑡1. 

𝑣𝑣𝑥𝑥 =
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

,     𝑣𝑣𝑦𝑦 =
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

,     

𝑣𝑣𝑥𝑥 = −3𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋,     𝑣𝑣𝑦𝑦 = 2𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋 

 𝑣𝑣 = �𝑣𝑣𝑥𝑥2 + 𝑣𝑣𝑦𝑦2,     

veqtoruli siCqaris mimarTuleba aris: 

cos𝛼𝛼 =
𝑣𝑣𝑥𝑥
𝑣𝑣

,       cos𝛽𝛽 =
𝑣𝑣𝑦𝑦
𝑣𝑣

 

saidanac  

𝛼𝛼 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑣𝑣𝑥𝑥
𝑣𝑣

,      𝛽𝛽 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑣𝑣𝑦𝑦
𝑣𝑣

 . 
vipovoT wertilis veqtoruli  gegmilebi, misi sidide da mimarTuleba drois 

nebismier momentisaTvis, aseve roca 𝑡𝑡 = 𝑡𝑡1 

𝑤𝑤𝑥𝑥 =
𝑑𝑑2𝑥𝑥
𝑑𝑑2𝑡𝑡

,     𝑤𝑤𝑦𝑦 =
𝑑𝑑2𝑦𝑦
𝑑𝑑2𝑡𝑡

,     𝑤𝑤 = �𝑤𝑤𝑥𝑥2 + 𝑤𝑤𝑦𝑦2. 

𝑤𝑤𝑥𝑥 = −3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ∙ 𝜋𝜋2,     𝑤𝑤𝑦𝑦 = −2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ∙ 𝜋𝜋2,     𝑤𝑤 = 𝜋𝜋2√5 cos2 𝜋𝜋𝜋𝜋 + 4 . 
veqtorul aCqarebis mimarTuleba aseTia: 

cos𝛼𝛼1 =
𝑤𝑤𝑥𝑥
𝑤𝑤

,       cos𝛽𝛽1 =
𝑤𝑤𝑦𝑦
𝑤𝑤

 

saidanac 

𝛼𝛼1 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑥𝑥
𝑤𝑤

,      𝛽𝛽1 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑤𝑤𝑦𝑦

𝑤𝑤
 . 

gamovTvaloT wertilis mxebi aCqareba drois nebismieri momentisaTvis, aseve 𝑡𝑡 = 𝑡𝑡1. 
sTvis 

𝑤𝑤𝜏𝜏 = 𝑣𝑣𝑥𝑥𝑤𝑤𝑥𝑥+𝑣𝑣𝑦𝑦𝑤𝑤𝑦𝑦

𝑣𝑣
. 

vipovoT wertilis normaluri aCqareba drois nebismieri momentisTvis, aseve 
𝑡𝑡 = 𝑡𝑡1. s  - Tvis. 

𝑤𝑤𝑛𝑛 = �𝑤𝑤2 − 𝑤𝑤მხ
2 

gamovTvaloT traeqtoriis simrude drois nebismieri momentisTvis da 𝑡𝑡 = 𝑡𝑡1.-sTvis 

𝜌𝜌 = 𝑣𝑣2

𝑤𝑤𝑛𝑛
. 

 

vaCvenoT am amocanis amoxsna MatLab kompiuterul paketSi (nax.10-11) [4]. 
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nax.10 

 
nax.11 

igive amocana [0,2] Sualedis 10 tol nawilad dayofis SemTxvevaSi iqneba Semdegi 

saxis (nax.12-13): 
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nax.12 

 
nax.13 
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4. daskvna 

Teoriuli meqanika aucilebeli Teoriuli safuZvelia iseTi zogadsainJinro 

disciplinebisaTvis, rogoricaa masalaTa gamZleoba, meqanizmebisa da manqanebis Teoria, 

manqanaTa nawilebi, hidravlika, rxevaTa Teoria da a.S. Teoriuli meqanikis Seswavlam 
momaval specialists unda misces codnis is fundamenturi minimumi, romlis daxmarebiTac 

mas SeeZleba damoukidebelad aiTvisos yvela is axali meTodi, rac SeiZleba mas Sexvdes 

Semdgomi samecniero-teqnikuri progresis procesSi. kompiuteruli teqnologiebis 
gamoyeneba saSualebas iZleva, rom es problema dadebiTad gadawydes, radgan SesaZlebelia 

maTi efeqturad gamoyeneba saswavlo procesSi. sabunebismetyvelo ciklis sagnebis 

swavlebisas informaciuli teqnologiebis gamoyeneba dafuZnebulia gamoTvliTi 
saSualebebis farTo SesaZleblobebze, kompiuterul saswavlo programebze da 

kompiuterul qselebze. amrigad, Teoriuli meqanikis saswavlo masalis gadacemisas  

mizanSewonilia informaciuli teqnologiebis gamoyeneba. 
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TEACHING THEORETICAL MECHANICS USING INFORMATION & 
COMMUNICATION  TECHNOLOGIES 

Beridze Lida, Gorgidze David, Gogiberidze Rusudan 
Georgian Technical University 

Summary 
The article discusses topics of improving the methods of teaching theoretical mechanics 

discipline based on intensified use of information and communications technologies in daily life. 
Modern higher educational institutions widely use information and communications technologies in 
teaching processes. Theoretical mechanics is considered as an essential theoretical background of 
general engineering disciplines including material durability, car parts, hydraulics, wave theory and so 
on. The work is about the issue of teaching theoretical mechanics, one of the fundamental, general 
scientific disciplines of physics-mathematics using the technologies mentioned above 

 
ИЗУЧЕНИЕ ТЕОРЕТИЧЕСКОЙ МЕХАНИКИ С ПРИМЕНЕНИЕМ 
ИНФОРМАЦИОННО-КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ 

Беридзе Лида, Горгидзе Давид, Гогиберидзе Русудан 
Грузинский Технический Университет 

Резюме 
Сегодня важное внимание уделяется совершенствованию методов изучения любого 

предмета, что в большей мере вызвано интенсивным ростом применения информационно-
коммуникационных технологий в повседневной жизни.Исходя из сказанного, в учебных 
процессах современных высших учебных учреждений широко используются информационно-
коммуникационные технологии.Теоретическая механика представляет собой обьязательную 
основу общих инженерных дисциплин: сопротивление материалов, детали машин, гидравлика, 
теория колебании и др.В статье  рассматривается вопрос изучения одной фундаментальной 
научной дисциплины – теоретической механики из цикла физико-математических наук с 
применением современных информационно-коммуникационных технологий.  
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