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winaTqma

sistema, rogorc nawilebisagan Semdgari mTlianoba, 
uZveles, antikur xanaSi wamoiWra da dRemde misi mniSvn-
eloba metad didia.

`nawilisa da mTelis problema daisva antikurobaSi da 
mas Semdeg am sakiTxs exeba yvela mniSvnelovani filosofi-
uri mimarTuleba (filosofiuri leqsikoni 1987w. gv. 405).

aristotele mTlianobas SemozRudul da nawilebisagan 
Semdgar mTelad ganixilavda, sadac yvela is nawili iyo 
moTavsebuli, risganac mTeli Sedgeboda.

sistemis problemasTan Sexeba hqondaT p. golbaxs da l. 
fon bertalanfis, saqarTveloSi mose gogiberiZes da Ten-
giz mSvidobaZes.

cnobilia, rom `sistema simravlea elementebisa, romle-
bic erTmaneTTan imyofebian urTierTobebsa da kavSirebSi 
da romlebic wamroSobs garkveul mTlianobas, erTianobas~ 
(filosofiuri leqsikoni 1987, gv. 519).

Cveni mizania fiWvnar tyeSi, rogorc cocxal sistemaSi, 
romelic uamrav calkeul sistemaTa samyofelia, ganisaz-
Rvros da dadgindes sistemisa da im universalur siste-
maTa arseboba, romlebic tyis SidagaremoSi imyofebian da 
TiToeuli Tavisi moculobiTa da sididiT SeiZleba mcire 
mTlianobas Seadgendes, magram sakuTari SinaarsiTa da dan-
iSnulebiT sistemas, rogorc mTlianobas warmoadgendes.

Cven SevecdebiT warmovadginoT iseTi sistemebi, rom-
lebic xis cocxal sxeulebSi arseboben, rogorc sistemebi 
da romlebic dRemde, rogorc sistemebi ganxiluli ar yo-
fila. sistema, moZraoba da energia, urTierTdamokideb-
ulebaSi myofi sinamdvilea da erTianobaa da mTlianobaSi 
arseboben.

cnobilia, rom sxeulis moZraobis siCqare iangariSeba ki-

netikuri energiis formuliT E=mv2

	 2
 da a. arStainis for-

muliT E-mc2.
aRsaniSnavia, rom xis yoveli wliuri namati simaRleze, 

simsxoze, moculobaze da masaze Taviseburi moZraobaa.
platoni aRniSnavs, rom `mcenare Tavis TavSi Tu Tavi-

sive Tavis mimarT moZraobs da garegani moZraobis zemoq-
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medebasac molod sakuTari moZraobiT pasuxobs, miwaSi fes-
vgadgmuli mcenare diametralurad upirispirdeba kosmoss~ 
(platoni. timeosi).

zemoT mocemuli formulebis mxiedviT SesaZlebelia da-
vadginoT xis wliuri namatis simaRleze, simsxoze da mocu-
lobaze zrdis energia, magram wliuri namatis masaze zrdis 
energia mxolod Cven mier SemuSavebuli formuliT isaz-
Rvreba.

xis energiis ganmsazRvreli formula

E=vam

E _ xis saSualo wliuri da mimdinare namatis energia;
v _ xis saSualo wliuri da mimdinare namatis siCqare;
a _ xis saSualo wliuri da mimdinare namatis zoma (m da 

m3).
simaRleze, simsxoze, moculobaze da masaze (a _ pirveli 

asoa laTinuri sityvis Augman, rac zomas, sidides niSnavs. 
s. yauxCiSvili laTinur-qarTuli leqsikoni 1961. gv. 44).

m – saSualo wliuri da mimdinare namatis masa.
xis masaze zrdis saSualo wliuri da midinare namatis en-

ergia aseve SesaZlebelia gamovTvaloT formuliT 

E=m2a.

impulsi ganisazRvreba cnobili formuliT F=ma.
unda aRiniSnos, rom tyeSi arsebuli sxvadasxva sistema 

da energia sinamdvilea, magram tyeSi, saxeldobr ki fi-
WvnarSi, tyisTvis damaxasiaTebeli kanoni, kanonzomiereba, 
mowesrigebuloba da aucilebloba naTladaa gamoxatuli 
da ufro Zlierad, ufro Tanmimdevrulad da ufro safuZv-
lianad, vidre sxva cocxal sistemebSi da tye am mxriv uaR-
resad mniSvnelovani cocxali sistemaa. 
(r. gociriZe. fiWvnarSi arsebuli kanonebi da kanonzom-
ierebani, 2011w.)

goris sacdel-saCvenebeli satyeo meurneobaSi muSaobis 
dros 100 wlis erTxnovan fiWvnarebSi I II III IV klasis xeebze 
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Catarebuli iyo xis zrdismsvlelobis rTuli analizi da 
sinTezi da dadgenili iqna 10, 20, 30 da a. S. drois mon-
akveTebSi, xis simaRleze, simsxoze, moculobaze da masaze 
zrdis mimdinare da saSualo wliuri namatis odenobebi.

TiToeuli xe, Tavis ReroSi yovelwliurad inaxavs si-
maRLeze, simsxoze, moculobasa da masaze zrdis siCqaris, 
zomisa da masis im odenobebsa, `ricxvebSi` gamoxatuls, ro-
melic xis zrda ganviTarebas garkveul droSi axasiaTebda 
da am monacemebis safuZvelze Cven mier Sedgenili formu-
lis gamoyenebiT, fizikaSi arsebuli wesebis mixedviT sx-
vadasxva saxis energia ganisazRvra.

fiWvis xis kenweros wliuri nazardi gazafxulze iwyeba 
da Semodgomaze mTavrdeba.

Tu gvinda gavigoT kenweros simaRleze zrdis wliuri 
nazardis energia, maSin simaRleze zrdis siCaqres, simaR-
leze zrdis zomas da merqnis masas erTmaneTze vamrav-
lebT da energiis odenobas vgebulobT. aseTi wesiT ener-
giis gansazRvra adamianis azrovnebis saSualebiT miiReba, 
magram fiWvis xe an kenweros wliuri nazardi, TavisiT da 
Tavis TavSi siCqaris, zomisa da masis gamravlebiT energias 
ver daadgens, radgan mis zrda-ganviTarebas azrovneba ar 
axasiaTebs, xolo aucilebloba xeSi ufro mdgradadaa Cam-
dgari, vidre adamianSi.

xis kenweros simaRleze zrdis siCqaris, zomisa da masis 
erTianoba da mTlianoba kenweros simaRleze zrdis siste-
mas warmoSobs, rac xis kenweros bunebrivad axasiaTebs da 
masSi, rogorc xis wliur namatSi, namdvilad arsebobs, ma-
gram namravliT miRebuli energia kenweros namatSi adamia-
nis azrovnebiTaa dadgenili.

qalbatonebi Tamar kezeli, Tamar sulakaZe da 
batoni levan jafariZe

naSromSi moyvanilia wiflis mozardis Semodgomidan 
gazafxulamde xmeli foTlebiT Semosiloba, ramac CvenSi 
gamoucnobi survili aRZra da 1970 wlis ianvris TveSi aT-
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eulobiT wiflis mozards giorgi sixaruliZesTan erTad 
xmeli foToli SevacaleT.

imave wels Cemi TxovniT, foTolSeclil da foTol Seu-
clel mozardSi merqnis mikroskopuli analizi da TiToeul 
maTganSi organul nivTierebaTa Semcveloba, botanikis in-
stitutis anatomia-fiziologiis laboratoriis TanamS-
romlebma, qalbatonebma Tamar kezelma da Tamar sulakaZem 
gamoikvlies.

Semdeg qalbatonebma akademikos baton levan ja-
fariZesTan binaze mimiwvies (batoni levani maSin SeuZlod 
iyo) da Zalzed sasargeblo mecnieruli saubari gvqonda. 
mas Semdeg ormoci weli gavida. mecnieruli urTierTdax-
mareba, mecnieruli gulisxmierebaa.

vinc cocxali aRaraa, misi suli mainc cocxalia da mu-
dam icocxlebs.

madlobT, qalbatonebo, da madloba baton lefans.
wiflis mozardze xmeli foTlebis SenarCunebam dagvarw-

muna, rom xmeli foToli Taviseburi sistemaa da mozards 
Semdgomi bunebrivi zrda-ganviTarebisaTvis aucileblad 
esaWiroeba.

fiWvis xis universaluri cocxali sistemebi

cnobilia, rom aristoteles mixedviT ̀ mTlianoba niSnavs 
imas, rom mis SemadgenlobaSi yvela is nawilia, romelTagan 
is Sedgeba da Semdeg `mTeli aris uwyveti da SemozRudu-
li, romelic ramdenime nawilisagan Sedgeba~ (Аристотель. 
Мир философии, т.I. 1991 с.283) TanamedroveTa ganmartebis 
mxiedviT `sistema simravlea elementebisa, romlebic erT-
maneTTan imyofebian urTierTobebsa da kavSirebSi da rom-
lebic waromoSobs garkveul mTlianobas, erTianobas (fi-
losofiuri leqsikoni 1987. gv. 519).

fiWvis xe fesvebis, Rerosi, totebisa da wiwvebis er-
Tianoba da mTlianobaa. fesvebi niadagis siRrmeSi, sru-
liad gansxvavebul garemoSi, sibneleSi arseboben da miwis 
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sxvadasxva fenebidan wyalsa da qimiur naerTTa element-
ebs iwoven da wiwvebi, romlebic naTelsa da mzis sxivebis 
qveS sivrceSi imyofebian sakveb nivTierebebad gardaqmnian. 
fesvs, Reros, totebsa da wiwvebs sakuTari daniSnuleba da 
`movaleoba~ gaaCniaT da erTIanobasa da mTlianobaSi myofni, 
TiToeuli maTgani, rogorc sistema, fiWvis xis universal-
ursa da cocxal sistemas warmoSobs. p. golbaxi aRniSnavs: 
`Cven vamtkicebT mxolod imas, rasac vxedavT. Cven vaRi-
arebTa aSkarasa da cxads. Tu Cven gvaqvs raime sistema, is 
mxolod faqtebs efuZneba~ (П. Гольбах. система природы. 
Мир философии 1991 т. I c. 284).

l. fon bertalanfis miaCnia, rom aristoteleseuli mo-
sazreba, rom `mTeli metia Tavisi nawilebis jamze `dRemde 
inarCunebs Tavis mniSvnelobas da saWiroa gadaWriT vTqvaT, 
rom mTelis mowesrigebuloba anu sistemisa ufro maRalia, 
vidre calkeuli nawilebisa (Л. фон бермаланфи, история и 
статус общей теории систем. Мир философии 1991. т. I c. 288) 
da Semdeg, aristoteles gamonaTqvami `mTeli metia misi 
nawilebis jamze~ aqamde rCeba sistemuri problemis safuZ-
vlad~ (iqve, gv. 287).

sur. 1. fiWvis xis universaluri sistemebi
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aristoteles mosazrebas mxars uWers mose gogiberiZe 
igi aRniSnavs: `a+b+c+d+e=A. A _ marto nawilebis jami 
ki ar aris, aramed is mTlianobaa, amitom A>a+b+c+d+e, 
radgan A-s rogorc mTels, iseTi Tvisebebi gaaCnia, rac 
misi calkeuli nawilebisaTvis damaxasiaTebeli ar aris (m. 
gogiberiZe. rCeuli filosofiuri Txzulebani t. I, 1970).

Tengiz mSvidobaZis mixedviT `filosofiuri mTeli ar 
SeiZleba nawilTa mimateba-gamoklebis maTematikuri mo-
qmedebiT miviRoT. filosofiuri mTeli aris arsebobis 
erTaderTi forma da ara nawilTa jami~ (T. mSvidobaZe. di-
aleqtikuri mTeli da momenti 1974.).

fiWvis 80 wlis an 100 wlis xe universaluri cocxali 
sistemaa, xe Tavisi arsebobiT fesvebis, Rerosi, totebisa 
da wiwvebis erTianobiT Seqmnili mTelia, TiToeuli amT-
ganis daniSnuleba kanoniTa da kanonzomierebiTaa gansaz-
Rvruli da yoveli maTgani mTelia da sistemaa.

fiWvis fesvi, Rero, totebi da wiwvebi rogorc calkeu-
li sistemebi arseboben mxolod maSin Tuki isini fiWvis xis 
universalur sistemaSi erTianobasa da mTlianobaSi imy-
ofebian. am SemTxvevaSi xe rogorc mTeli da universaluri 
sistema imiotm ki ar arsebobs, rom igi metia mis Semadgenel 
sistemebze, aramed arsebobs imitom, rom calkeul mis sis-
temebs urTierTdamokidebulebis gareSe, arseboba da si-
cocxle ar SeuZliaT.

Tu 80 an 100 wlis fiWvs, fesvis yelTan gadavWriT, fi-
Wvi moispoba. Tu muxis 80 an 100 wlis xes fesvis yelTan 
gadavWriT, maSin misi fesvTa sistemis moqmedebiT amonayari 
warmoiSoba da garkveuli drois Semdeg muxa kvlav muxis 
xed cocxal universalur cocxal sistemad Camoyalibdeba, 
moisxams mraval Tesls da muxis bevri xe warmoiSoba.

zemoTqmulidan Cans, rom aristoteles mosazreba imis 
Sesaxeb, rom `mTeli metia Tavisi nawilebis jamze~ fiWvisa 
da muxis magaliTiT sinamdviles ar gamoxatavs da piriqiT, 
sruliad sawinaaRmdego Sedegi miiReba. muxis fesvebi, ro-
gorc xis nawili (dRemde arsebuli warmodgeniT) warmoSobs 
muxis xes, rogorc mTels da am SemTxvevaSi fesvi, rogorc 
xis nawili, metia muxis xeze, rogorc mTelze da rogorc 
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sistemaze.
Tu verxvis an alvis xis patara, fanqris odena tots 

movaWriT da gazafxulis dasawyisSi miwaSi CavarWobT, 
garkveuli drois Semdeg xe warmoiSoba. e. i. patara toti 
mTelia, sistemaa da masSi myofi ujredebi Taviseburi sis-
temebi arian, romlebic qmnian totis universalur siste-
mas, rogorc erTiansa da mTels da warmoSoben xes, rogorc 
universalur sistemas, rogorc erTIansa da mTels.

b. raseli aRniSnavs `Cemi gagebiT `faqti~ SeiZleba gan-
isazRvros mxolod TvalsaCinod, cxadad, samyaroSi rac ki 
arsebobs, is `faqtia~. mze _ `faqtia~ (Мир философий 1991. 
т. 1. с. 643).

hegeli aRniSnavs: `yoveli nawili mTeli mcenarea, misi 
ganmeorebaa. maSasadame, nawevrebi ar arian srul daqvemde-
barebaSi subieqtis erTianobis mimarT (hegeli. gonis fi-
losofia 1984 gv. 24).

hegelis mixedviT `organuli sxeulis sxvadasxva nawi-
lebs da asoebs ki, piriqiT, mxolod am SeerTebaSi SeuZliaT 
arseboba da erTmaneTisagan daSorebulni, gaTiSulni, isini, 
rogorc aseTni, veRar ganagrZoben arsebobas (hegeli logi-
kis mecniereba 1962, gv. 285).

amrigad, fiWvis xis fesvis, Rerosi, totebisa da wiwvebis 
gansxvavebuli, aucileblobiT gansazRvruli da dakanoneb-
uli sistemebi qmnian fiWvis xis erTiansa da mTlian siste-
mas _ universalur sistemas.

axla mizanSewonilad miviCnieT mTelisa da nawilebis 
rTulsa da mniSvnelovan problemas sxva kuTxiT SevxedoT.

fiWvis xe fesvebis, Rerosi, totebisa da wiwvebis er-
Tianoba da mTlianobaa, TiToeuli maTgani fiWvis xis 
aucilebeli niSania da romelimes uaryofiT fiWvis xe, ro-
gorc mTlianoba aucileblad uariyofa.

Tu xes fesvebs SevaWriT an totebs, romelzedac wiwve-
bi sxedan, fiWvi gaxmeba da Tu xes mTlianad movTxriT da 
miwaze davagdebT maSin fiWvis TiToeuli niSani, rogorc 
aucilebeli da arsebiTi, usaTuod uaryofa. aRniSnuli niS-
navs imas, rom fesvi, Rero, totebi da wiwvebi fiWvis xis, 
rogorc cocxali arsebis, aucilebelsa da arsebiT niSnebs 
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wamroadgenen da ara xis egreTwodebul nawilebs. 
zemoTqmuli niSnavs imasac, rom fiWvis xe aucileb-

el arsebiT niSanTa universaluri sistemaa, erTianoba da 
mTlianobaa da imavdroulad TiToeuli maTgani, fesvi, 
Rero, totebi da wiwvebi sistemacaa, romelTa erTianoba 
da mTlianoba fiWvis xis universalur sistemas warmoSobs.

savle wereTelis mixedviT, `is niSani, romlis gar-
eSec SeuZlebelia raime, aris misTvis aucilebeli niSani. 
aucilebeli niSnis uaryofa sagnis uaryofas iwvevs. magram, 
Tu niSnis uaryofa iwvevs sagnis (raimes) uaryofas da piriq-
iT, Tu amave dros, sagnis uaryofac iwvevs niSnis uaryofas, 
maSin saqme gvaqvs arsebiT niSanTan~ (s. wereTeli. dialeqti-
kuri logika 1965. gv. 422).

l. fon bertalanfis gamonaTqvami, romelsac kvlav 
vimeorebT, imis Sesaxeb, rom aristoteles mixedviT, `mTeli 
metia misi nawilebis jamze~, aqamde rCeba sistemuri prob-
lemis safuZvlad~ (Л. фон бермаланфи. Мир философии. 
1991. т. 1. с.287) da `saWiroa vTqvaT, rom mTelis mowes-
rigebuloba anu sistemisa ufro maRalia, vidre calkeuli 
nawilebisa~ (iqve, gv. 288) Cven ver daveTanxmebiT sruliad 
martivi sinamdvilis gamo, Tu fiWvis xes fesvebs SevaWriT 
an xis Reros gadavWriT, romlebic xis, rogorc mTelis 
egreT wodebuli nawilebi arian fiWvis xe, rogorc sistema 
daiSleba da xe gaxmeba. gamodis, rom fiWvis, rogorc mTe-
lis, arseboba fesvebis rogorc nawilis an xis Rerosi, ro-
gorc nawilis arsebobazea damokidebuli da TviT l. fon 
bertalanfis mosazreba, rom `mTelis mowesrigebuleba, ro-
gorc sistemisa, ufro maRalia, vidre calkeuli nawilebi-
sa~, gaugebaria, radgan moyvanili `faqtis~ gamo da imis ga-
moc, rom mTels, rogorc sistemas, misi egreT wodebuli 
nawilebi awesrigeben.

sur. 2
fiWvis frTiani Tesli
fiWvis xis frTiani Teslis univer-
saluri sistema
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fiWvis erTi Tesli rogorc universaluri 
sistema

fiWvis erTi Tesli damoukideblad arsebuli arsebaa, 
romelic Tavis TavSi fiWvis aRmoancenis fesvs, Reros, 
totebsa da wiwvebs Canasaxis saxiT amyofebs.

fiWvis Tesli dasrulebuli, sruli arsebaa da rogorc  
hegeli aRniSnavs, `arseba aris Tavis TavSi yofna~ (hegeli 
logikis mecniereba, 1962, gv. 258) fiWvis Tesli Tavis TavSi 
myofi cocxali arsebaa da rogorc erTeuli arseba Tavisi 
TaviTaa gansazRvruli. 

arseba Tavis TavSi yofnacaa da arsebas imavdroulad 
`adgili aqvs ara nivTTa gareT, aramed maTSi da maTi gziT, 
rogorc maTs zogad mTavar Tvisebas rogorc maTs kanons~ 
(filosofiuri leqsikoni 1987, gv. 43).

fiWvis erTi Tesli Tavis TavSi arsebuli cocxali siste-
maa, TeslSi arsebuli fesvis, Rerosi, totebisa da wiwvebis 
CanasaxTa erTianoba da mTlianoba fiWvis Teslis, rogorc 
cocxali sistemis sinamdvilea. ̀ sistema nawilebisagan gaer-
Tianebuli elementebis simravlea, romlebic erTmaneT-
Tan imyofebian urTierTobebsa da kavSirebSi da romlebic 
mTlianobasa da erTianobas warmoSobs~ (filosofiuri le-
qsikoni 1987, gv. 519).

magram sistema nawilebisagan ki araa Semdgari, aramed Ti
Toeuli misi egreTwodebuli nawilic mTelia da ara nawili 
da TiToeuli nawili anu mTeli Taviseburi sistemaa.

miaCniaT, rom `nawilTa Tvisebebs mTlianad gansazRvravs 
mTelis Tvisebebi~ (filosofiuri leqsikoni, 1987, gv. 406). 
aRniSnuli mosazreba mxolod mosazrebaa da ara sinamdvile. 
TiToeul egreTwodebul nawils, Cveni azriT ki, TiToeul 
mTels Tavisi sakuTari Tvisebebi da daniSnuleba gaaCnia 
da erTeulebisagan Semdgar mTels Tavisi sakuTari daniS-
nuleba da Tvisebebi, romelTa arsebobac egreTwodebuli 
nawilebis erTianobiTaa gansazRvruli.

fiWvis Tesli puris xorblis Teslis odenaa. fiWvis Tes-
li cocali sistemaa da Teslisagan garkveli drois mon-
akveTebis Semdeg kvlav fiWvis Tesli, rogorc cocxali 
sistema warmoiSoba, magram erTi Tesli ki ara, aramed rmad-
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enime aseuli.
amrigad, fiWvis Teslis CanasaxSi myofi aRmonacenis 

fesvis, Rerosi, totebisa da wiwvebis gansxvavebuli da 
aucileblobiT gansazRvruli da dakanonebuli, urTierT-
damokidebulebaSi arsebuli sistemebi qmnian fiWvis Teslis 
erTiansa da mTlian sistemas _ universalur sistemas.

c x r i l i  1

I, II da III klasis xeebis kenweros girCebidan miRebuli 
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964
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964
787
386
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499
333
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49
45

36
32
29

33
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14

cxr. 1-dan Cans, rom I, II da III klasis xeebi warmoSoben 
samnairi zomis Tesls: msxvils, saSualosa da wvrils.

`zoma, rogorc Tvisebriobisa da raodenobis erTiano-
ba, dasrulebuli arsia~ (hegeli logikis mecniereba, 
1962, gv. 246).

`Tvisebrioba arsebiTad mxolod sasrulis katego-
riaa, romelsac amis gamo mxolod bunebaSi aqvs Tavisi 
namdvili adgili da ara gonis samyaroSi~ (iqve, gv. 211).

`mravalerTiani arsi aris is, romelic Cvens warmodge-
naSi gvevlineba rogorc raodenoba~ (iqve, gv. 227).

amrigad, hegeli zomas did mniSvnelobas aniWebs, magram 
CvenTvis cxadia, rom fiWvis sxvadasxva zomis TiToeuli 
Teslisagan garkveuli drois Semdeg kvlav sxvadasxva zo-
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mis fiWvis Tesli warmoiSoba da Teslis sxvadasxva zoma, 
rogorc sistema, sadac fiWvis xis memkvidruli Tvisebe-
bia Casaxuli I, II, III, IV klasis xeebi aizrdebian, rogorc 
sistemebi da maTi kenweroebidan kvlav sxvadasxva zomis 
fiWvis frTiani Tesli `gadmofrindeba~, rogorc Tesli-
dan, Teslis, rogorc sistemis, warmoSobis aucilebeli 
Sedegi.

fiWvis xis kenweros wliuri nazardis sxvadasxva 
sistema da energia

fiWvis xis kenweros wliuri nazardi (suraTi 4) (cxr. 
a. b. g. d) gazafxulidan Semodgomamde warmoiSoba. misi 
simaRle 0.3 metria, simsxo 0.005m., moculoba 0.00004m3 da 
masa 0.03 kg.

kenweros namati mcire sididisaa, magram Zalzed mniS-
vnelovania is sidideebi, romlebic kenweros warmoSobi-
danve masSi moqmedebdnen da vegetaciis damTavrebamde, 
TavisiT da Tavis TavSi moZraobdnen da kenweros naz-
ardSi mravli sistema da energia warmoiSoboda, romelTa 
arseboba kenweros wliursave nazardSi saimedod Seinaxa 
da Cven saSualeba mogveca TiToeuli maTgani ricxviTi 
sidideebiT gamogvesaxa.

wliuri nazardis simaRleze zrdis siCqarea 0.3 m, sim-
sxoze zrdisa _ 0.005m., moculobaze zrdisa 0.00004m3 da 
masaze zrdis wliuri nazardis siCqare _ 0.03 kg. siCqaris 
ganzomilebaTa sxvadasxvaoba, siCqareTa moqmedebis erT-
drouloba, siCqareTa daniSnulebis araerTgvarovneba 
da siCqareTa aucilebeli urTierTdamokidebuleba siC-
qaris sistemas warmoSobs, romlis ganzomilebaTa gamo-
saxva aseTia: (sistema) _ 0.3m, 0.005m, 0.00004m3, 0.03 kg. 
xolo aRniSnul sidideTa energia, anu siCqaris energia 
iqneba E-0,000000002mm3kg.

wliuri nazardis simaRleze zrdis zoma 0.3m-ia, sim-
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sxoze zrdisa _ 0.005m. moculobaze zrdisa _ 0.00004m3 
da masaze zrdisa 0.00004m3. aRniSnul ganzomilobaTa 
erTianoba da mTlianoba zomis sistemas warmoSobs da 
(sistema) - 0.03m, 0.005m, 0.00004m3, 0.00004m3.

aRniSnul sidideTa energia E=0.00000000002 mm m3m3.
wliuri nazardis simaRleze, simsxoze, moculobaze 

da masaze zrdis masa yvelgan Tanabari raodenobiTaa 
gamosaxuli da Seadgens 0.03 kg-s.

Tanabar sidideTa raodenoba masis raodenobriv siste-
mas warmoSobs da gamoisaxeba ase: (sistema) - 0.03kg, 0.03 
kg, 0.03 kg.

zemoTqmulidan Cans, rom simaRleze zrdis siCqare, 
simsxoze zrdisa, moculobaze 
da masaze zrdis siCqare sx-
vadasxva ganzomilebas gamosax-
aven da ricxobriv sidideebad 
mocemuli TiToeuli maTgani 
raimes nawils ar wamroadgens. 
aRniSnul odenobaTa aucilebe-
li urTierTdamokidebuleba, 
erTianoba da mTlianoba wli-
uri nazardis siCqaris sistemas 
warmoSobs. igive iTqmis kenwe-
ros wliuri nazardis zomisa da 
masis, rogorc ricxvebSi gamo-
saxul sidideTa raodenobrivo-
bis Sesaxeb.

Zalzed sagulisxmoa vico-
deT, SesaZlebelia Tu ara ara-
cocxal arsebebSi, maT Sinagan-
obaSi sistemebis arseboba? da 
TviT usicocxlo arseba, ro-
gorc universaluri sistema ar-
sebobs Tu ara?

mogvyavs gamoCenili germane-
li fizikosis verner heizenber-sur. 3. fiWvis xe



15

gis vrceli gamonaTqvami.
igi aRniSnavs `materiis umcires nawilakebze Catareb-

ulma cdam gasaocari Sedegi aCvena. ori umciresi nawila-
ki erTimeores, roca udidesi energiiT Seejaxeba, isini 
iSlebian mraval natexebad, magram natexebi ar arian umci-
res nawilakebze mcire. aseTi Sejaxebis Semdeg warmoqmni-
li energiis Sedegad yovelTvis warmoiSobian nawilakebi 
didi xniT ukve cnobili saxiT. amitom Sejaxebis Sedegi 
unda miviCnioT ara SejaxebulTa danawilebad, aramed Se-
jaxebis Sedegad warmoqmnili energiis mier axali umci-
resi nawilakebis warmoSobis sinamdviled. SeiZleba iTq-
vas, rom yvela umciresi nawilaki Seqmnilia pirvelsub-
stanciis mier, romelsac SeiZleba energia anu materia 
vuwodoT~ (В. Гейзенберг. Мир философии т. №. 1991 с. 
279).

yovelive zemoaRniSnulis Semdeg saWirod migvaC-
nia kvlav gamivmeoroT hegelis ramdenime gamonaTqvami: 
`erTi Seadgens mravalis winamZRvars~ (hegeli logikis 
mecniereba 1962, gv. 223).

`erTi swored imas niSnavs mxolod, rom Tavisi Tavi 
Tavisagan gamoricxos da Tavisi Tavi daadginos rogorc 
mravali (iqve, gv. 223) da Semdeg ̀ TiTOeuli mravali igive 
erTia, rac sxva, TiToeuli aris erTi an erTi mravalTa-
gani (iqve, gv. 223).

amrigad, ucmires nawilakTa mier Tavis msgavsTa war-
moSobis sinamdvile niSnavs imas, rom umciresi nawilaki 
nawilaki araa, is umciresi mTelia, Tavis TavSi umcires 
mTelTa warmoSobis aucileblobas Seicavs da umciresi 
mTeli umciresi sistema da umciresi energiaa.
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100 wlis fiWvnarSi arsebuli xeebis 
raodenobrivi sistema

cxr. 2-dan Cans, rom CrdiloeTis samxreTisa da 
samxreT-aRmosavleTis mcire daqanebebze arsebuli fi-
Wvnarebi xeTa raodenobis mixedviT TiTqmis Tanabari 
odenobebiTaa wamrodgenili (erT heqtarze) da samive 
daqanebaze I, II, III da IV klasis xeebis procentuli monaw-
ileoba yvelgan Tanabaria. I klasis xeebi 13, 13, 12%, II 
klasisa 31, 31, 31% III klasisa 44, 44, 44% da IV klasis 
xeebisa 12, 12, 13%.

cxrilidan Cans, rom CrdiloeTis mcire daqanebaze 
xeebis raodenoba 775 Ziria. I klasis xeTa ricxvi 102 Ziria 
II _ klasis 243, III _ klasisa 340 da IV klasis xeebisa 90 
Ziri. sxvadasxva klasis xeebis raodenobrivi gansxvaveba 
sinamdvilea da maTi arseboba kanoniT, kanonzomierebiT, 
mowesrigebulobiTa da aucileblobiTaa ganpirobebuli. 
hegelis mixedviT `yovelgvari gansxvaveba mxolod ra-
odenobrivia~ (hegeli logikis mecniereba 1962, gv. 228). 
s. wereTlis mixedviT `gansxvaveba, rogorc arsebis kat-
egoria aris gansxvaveba raimesi Tavis TavSi, Sinagani gan-
sxvaveba, igiveobrivSi gansxvaveba~ (s. wereTeli, dialeq-
tikuri logika 1965, gv. 54).

`msgavs saganTa Soris arsebuli gansxvaveba raodeno-
brivia (filosofiuri leqsikoni 1987, gv. 209).

fiWvnarSi arsebuli TiToeuli klasis xeebis raode-
noba, I klasisa 102 Ziri, raodenobrivi sistemaa, II klasis 
xeebisa 243 Ziri raodenobrivi sistemaa, III klasis xeebisa 
340 Ziri raodenobrivi sistemaa da IV klasis xeebisa 90 
Ziric raodenobrivi sistemaa. aRniSnulidan gamomdinare, 
sxvadasxva klasis xeebisagan Seqmnili raodenobrivad 
gansxvavebuli raodenobrivi sistemebis erTianoba da 
mTlianoba fiWvnaris raodenobriv universalur siste-
mas warmoSobs.
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100 wlis fiWvnarSi arsebuli xeebis simaRlis 
sistema

xis simaRle rogorc zoma, gamosaxuli metrebSi, ko-
romSi arsebuli sxvadasxva klasis xeebis arsebiTi da 
aucilebeli niSania. cxr. 4-Si mocemulia sxvadasxva kla-
sis xeebis simaRleebi, romlebic erTmaneTisagan arsebi-
Tad gansxvavdebian.

I klasis xis kenwero ori metriT maRalia II klasis xis 
kenweroze, II klasis xisa _ 1,4 metriT maRali, III klasis 
xesTan SedarebiT da III klasis xisa 10,6 metriT maRali IV 
klasis xesTan SedarebiT.

sxvadasxva klasis xeebis simaRleebi sivrcis sxvadasx-
va wertilebSi imyofebian da maTi aseTad arseboba sx-
vadasxva klasis xeebis simaRleze zrdis sxvadasxva zomis 
sistemas warmoSobs. es sistemebia: I klasis xeebis simaR-
lis zomis sistema, II klasis xeebis simaRlis zomis siste-
ma, III klasis xeebis simaRlis zomis sistema da IV klasis 
xeebis simaRlis zomis sistema.

xeebis sxvadasxva simaRleTa urTierTisagan gansxvave-
buli oTxnairi sistema, fiWvnaris Sida garemoSi, simaR-
lis universalur sistems warmoSobs.

100 wlis fiWvnarSi arsebuli xeebis zomis 
(moculobis) sistema

xis zoma moculobaSi gamosaxuli (m3) koromSi azrdili 
sxvadasxva klasis xeebis arsebiTi da aucilebeli niSa-
nia. cxr. 4-Si motanilia sxvadasxva klasis xeebis zomebi 
moculobebSi gamosaxuli, romlebic, rogorc sidideebi, 
erTmaneTisagan gansxvavdebian.

I klasis xis moculoba metia II klasis xis moculobaze 
0.03m3-iT,

II klasis xis moculoba metia III klasis xis moculobaze 
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0.43m3-iT da
III klasis xis moculoba IV klasis xis moculobaze me-

tia 0.17m3-iT.
amrigad, SegviZlia vTqvaT, rom fiWvnarSi warmoiSoba 

da arsebobs sxvadasxva klasis xeebis zomaTa (moculoba) 
calkeuli sistemebi.

es sistemebia I klasis xeebis zomis sistema, II klasis 
xeebis zomis sistema, III klasis xeebis zomis sistema da IV 
klasis xeebis zomis sistema.

amrigad, xeebis erTmaneTisagan gansxvavebuli zomaTa 
oTxnairi sistema fiWvnaris SidagaremoSi zomis (mocu-
loba) universalur sistemas warmoSobs.

100 wlis fiWvnarSi arsebuli xeebis 
masis sistema

xis masa koromSi arsebuli sxvadasxva klasis xeebis 
arsebiTi da aucilebeli niSania. cxr. 4-Si mocemuli sx-
vadasxva klasis xeebis masa kg-ia gamosaxuli, romlebic 
urTIerTisagan rodenobrivad gansxvavdebian.

cxr. 4-Si Cans, rom I klasis xis masa metia II klasis 
xis masaze 24 kg-iT, II klasis xis masa III klasis xis masaze 
metia 298 kg-iT da III klasis xis masa metia IV klasis xis 
masaze 121 kg-iT.

zemoT mocemuli gansxvavebebis Sedegad fiWvnarSi sx-
vadasxva klasis xeebis masis calkeuli sistema warmoiSo-
ba.

es sistemebia I klsis xeebis masis sistema, II klasis 
xeebis masis sistema, III klasis xeebis masis sistema da IV 
klasis xeebis masis sistema.

xeebis urTierTisagan gansxvavebuli masaTa oTxnai-
ri sistema fiWvnaris SidagaremoSi masis universalur 
sistemas warmoSobs.
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 cxrili 2 
CrdiloeTis, samxreTisa da samxreT-aRmosavleTis mci-
re daqanebebze 100 wlis fiWvnarSi I, II, III, IV klasis xeebis 
raodenoba da procentuli Semadgenloba erT heqtarze

mcire 
daqaneba

sxvadasxva klasis xeebis 
ricxvi 1 ha-ze

sxvadasxva klasis 
xeebis procentuli 

Semadgenloba

I II III IV sul I II III IV sul

CrdiloeTi 102 243 340 90 775 13 31 44 12 100

samxreTi 100 250 350 100 800 13 31 44 12 100

samxreT-
aRmosavleTi

95 245 350 100 790 12 31 44 13 100

fiWvnaris sistemis Camoyalibebis mimdinareoba

fiWvnaris sistemisa da aRnagobis Camoyalibebas, axal-
gazrdobidanve eZleva dasawyisi. tyis bunebrivi gamox-
Sirva, rac aucileblobis aucileblobiT uaryofis ka-
noniT mimidnareobs dadarCenili xeebis simaRleze zrda, 
rac aucileblobis aucileblobiT dadgenis kanoniT 
xorcieldeba tyeSi mudmivad mimdinareobs, magram fi-
Wvnaris sistemis Camoyalibeba drois gansazRvruli mon-
akveTidan iwyeba.

cxr. 3-dan Cans, rom fiWvnarSi arsebuli TiToeuli 
klasis xe simaRleze zrdaSi drois monakveTebis mate-
basTan erTad matebas ganicdis, magram 50 wlis drois 
monakveTamde II-III klasis xeebs Soris simaRleze zrdaSi 
arsebiTi gansxvaveba ar arsebobs, rac niSnavs imas, rom 
fiWvnarSi koromis aRnagoba da sistema Camoyalibebuli 
ar iyo. 50 wlis drois monakveTidan II-III kl. xeebs Soris 
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simaRleze zrdaSi arsebiTi gansxvaveba srulad ikveTeba 
da I, II, III, IV klasis xeebis sxvadasxva simaRleTa erTiano-
biTa da mTlianobiT fiWvnaris aRnagoba da sistema war-
moiSoba.

I, II, III, IV klasis xeebi 10-20 wlidan zrda-ganviTarebas 
agrZelebdnen da TiToeulis fesvi, Rero, totebi da wi-
wvebi, rogorc sistemebi, xis universalur sistemas qm-
nidnen, magram fiWvnarSi 50 wlis drois monakveTamde fi-
Wvnaris sistema ar arsebobda, Tumca yalibdeboda da 50 
wlis drois monakveTidan, roca sxvadasxva klasis xeebs 
Soris simaRleze zrdaSi arsebiTi gansxvaveba gamoikve-
Ta, maSin fiWvnaris aRnagoba da fiWvnaris sistema Camoy-
alibda.

simaRleze zrdaSi arsebiTi gansxvaveba dadgenili 
iyo g. papitaSvilis maTematikur statistikaSi mocemuli 

formuliT t=
 (M1

_M2) ≥9
	

     m1
2+m2

2

 cxrili 3

fiWvis 100 wlis koromSi I, II, III, IV klasis xeebs Soris si-
maRleze zrdis arsebiTi gansxvavebis maCveneblebi

mcire 
daqaneba

kraftis sxvadasxva
klasis xeebis simaRle 

(m)

t-gansxvavebebis 
arsebiToba simaRleze 

zrdaSi

I II III IV I-II II-III III-IV

10 4.14 2.7 _ _ 14 _ _
20 8.5 5.8 6.0 2.2 21 0.1 2.80
30 12.0 10.0 10.2 4.5 28 0.5 800
40 14.8 12.2 12.5 6.0 45 1.2 997
50 17.3 14.8 13.9 6.4 31 10.0 1728
60 19.5 17.2 16.0 6.9 41 9.2 500
70 21.8 19.7 18.0 8.0 68 39.0 1851
80 23.7 21.4 19.6 10.0 80 24.0 369
90 25.0 23.0 21.6 11.7 51 27.0 16
100 26.0 24.0 22.6 12.0 36 11.0 124
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cxrili 4

sxvadasxva klasis xeebis monacemebi
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va
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kg
.

1 2 3 4 5 6 7

I 102 26 0.66 67.3 464 47328

II 243 24 0.63 153 440 106920

III 340 22.6 0.20 68 141.6 48144

IV 90 12 0.03 2.7 21 1890

sul 775

 cxrili 5
saqarTvelos fiWvis sruli koromis zrdis msvlelobis 

cxrili II boniteti (g. gigauris mixedviT)

xnovaneba
weli

saSualo
simaRle

m

saSualo
diametri

sm

xeTa
ricxvi
(cali)
ha-ze

merqnis
maragi

m3

merqnis
masa
kg

1 2 3 4 5 6

20 7 6.8 4917 78 54600

30 11.1 11.1 2866 169 118300

40 14 15.2 2077 273 191100

50 16.3 18.7 1582 358 250600

60 18.2 21.2 12.57 426 298200

70 19.8 24.9 1027 483 338100
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80 21.2 27.8 860 534 373800

90 22.4 30.3 749 581 406700

100 23.5 32.7 657 619 433300

110 24.5 34.8 579 641 448700

120 25.4 36.5 517 650 455000

130 26.3 38 466 655 455000

140 27.1 39.4 419 652 456400

150 27.7 40.4 384 641 448700

160 28.2 41.3 351 623 436100

170 28.7 42.1 322 603 422100

180 29.5 43.4 259 527 368900

190 29.5 43.4 259 527 368900

200 29.8 43.9 227 477 333900

fiWvis 100 wlis I, II, III, IV klasis xeebis fesvis, 
Rerosi da totebis merqnis masa, 

sistema da energia

cxr. 6-dan Cans, rom I klasis xis, ise, rogorc sxva 
klasis xeebisa, fesvebis, Rerosi, da totebis masaze zr-
dis saSualo wliuri namatis siCqareebi erTmaneTisagan 
gansxvavdebian. fesvebis merqnis masaze zrdis saSualo 
wliuri namatis siCqare 0.9 kg/welia, Rerosi _ 4.64kg/
weli da totebisa _ 0.63 kg/weli. gansxvavebulTa er-
Tianoba da mTlianoba fiWvis xeSi merqnis masaze zrdis 
saSualo wliuri namatis siCqaris sistemas warmoSobs. 

fesvebis merqnis masaze zrdis saSualo wliuri na-
matis zomaa 0.001286m3, Rerosi 0.006629m3 da totebisa 
0.0009m3 gansxvavebulTa erTianoba da mTlianoba merq-
nis masaze zrdis saSualo wliuri namatis zomis sistemas 
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warmoSobs.
merqnis fesvis masaze zrdis saSualo wliuri namatis 

masa 0.9 kg-ia, Rerosi _ 4.64 kg da totebisa _ 0.63kg. 
gansxvavebulTa erTianoba da mTlianoba merqnis masaze 
zrdis saSualo wliuri namatis masis sistemas warmoSobs.

cxr. 6-Si aseve mocemulia sxvadasxva klasis xeebis 
fesvis, Rerosi da totebis merqnis masaze zrdis saSua-
lo wliuri namatis energia.

I klasis xis, ise rogorc sxva klasis xeebisa, fesvebis, 
Rerosi da totebis masaze zrdis saSualo wliuri nama-
tis energia urTierTisagan raodenobrivad gansxvavdeba. 
fesvebis masaze zrdis saSualo wliuri namatis energia 
0.0010413 kg/weli m3kg-ia, Rerosi _ 0.1427087 kg/weli m3 
kg da totebisa _ 0.0003572kg/weli m3kg.

gansxvavebulTa erTianoba da mTlianoba merqnis ma-
saze zrdis saSualo wliuri namatis energiis univer-
salur sistemas warmoSobs.

cxr. 6-dan Cans, rom I klasis xis fesvis masa 90 kg-ia, 
Rerosi 464 kg da totebisa 63 kg. TiToeuli maTgani mer-
qnis masis sistemaa da sistemaTa erTianoba da mTlianoba 
fiWvis xis merqnis masis universalur sistemas warmo-
Sobs.

cxr. 6-dan Cans, rom fiWvis xis fesvis masa 90 kg-ia, 
masaze zrdis saSualo wliuri namatis masa 0.9 kg. cxri-
lidan Cans isic, rom masaze zrdis saSualo wliuri na-
matis siCqare 0.9 kg/welia masaze zrdis saSualo wli-
uri namatis zoma 0.001286m3 da masaze zrdis saSualo 
wliuri namatis masa 0.9 kg. am sidideTa sxvadasxvaoba 
da TiToeulis daniSnuleba qmnis masaze zrdis saSualo 
wliuri namatis sistemas, romelic gamoisaxeba ase: 0.9 
kg/weli, 0.001286 m3, 0.9 kg. maTi erTianoba da mTlianoba 
mowesrigebuli aRnagobaa da aRniSnul sidideTa namrav-
liT fesvis merqnis masaze zrdis saSualo wliuri nama-
tis energia miiReba 0.0010413 kg/weli m3 kg. energia gan-
sxvavebul sidideTagan Seqmnili raodneobaa, erTianoba 
da mTlianobaa.
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cxrili a
fiWvis wliuri namatis simaRleze zrdis energia

tyis
saxeoba

wliuri
namatis
simaRle

m.

wliuri
 namatis

simaRleze
zrdis 

siCqare m.

wliuri
namatis

simaRleze
zrdis 
zoma m.

wliuri
namatis

masa
kg.

wliuri
namatis

simaRleze
zrdis

 energia
m. m.kg

fiWvi 0.3 0.3 0.3 0.03 0.0027

cxrili b
fiWvis wliuri namatis simsxoze zrdis energia

tyis
saxeoba

wliuri
namatis
simsxo

m.

wliuri 
namatis
simsxoze
zrdis 

siCqare m.

wliuri
namatis
simsxoze
zrdis 
zoma m.

wliuri
namatis

masa
kg.

wliuri
namatis

simaRleze
zrdis energia

m. m.kg

fiWvi 0.005 0.005 0.005 0.03 0.0000007

cxrili g
fiWvis wliuri namatis moculobaze zrdis energia

tyis
saxe
oba

wliuri
namatis
mocu

loba m3.

wliuri
 namatis

moculobaze
zrdis 

siCqare m3.

wliuri
namatis

moculobaze
zrdis zoma

m3.

wliuri
namatis

masa
kg.

wliuri
namatis

moculobaze
zrdis ener
gia m3. m3.kg

fiWvi 0.00004 0.00004 0.00004 0.03 0.000000005

cxrili d

fiWvis wliuri namatis masaze zrdis energia

tyis
saxeoba

wliuri
namatis

masa
kg.

wliuri 
namatis
masaze
zrdis 

siCqare kg.

wliuri
namatis
masaze
zrdis 
zoma m3.

wliuri
namatis

masa
kg.

wliuri
namatis masaze

zrdis 
energia
kg. m3.kg

fiWvi 0.03 0.03 0.00004 0.03 0.00000004
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sur. 4.
fiWvis wliuri nazardi
fiWvis xis wliuri nazardis simaRle, simsxo, moceuloba 
da masa.
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siCqare, arsebis Sinaganobidan wamoqmnili 
arseboba

siCqare ar aris arc arseba da arc arsi, siCqare arse-
bobaa. `arseboba SeiZleba iyos arsebis gareSe~ (filoso-
fiuri leqsikoni 1987. gv. 45) ̀ arseboba aris safuZvlidan 
warmomdgari gaSualebis moxsniT kvlav aRdgenili arsi~ 
(hegeli logikis mecniereba 1962, gv. 280) `arsi SeiZleba 
ganisazRvros, rogorc `me~ _ `me~-s, rogorc absolutu-
ri ganusxvavebloba anu igiveoba (iqve, gv. 197).

`arseba aris mxolod wminda igiveoba da asaxva, Cena 
Tavis TavSi, is arsebiTad Seicavs gansxvavebis gansaz-
Rvrebas~ (iqve, gv. 262).

`arseba aris siRrmiseuli kavSirebis urTierTobebisa 
da Sinagani kanonebis erToblioba, romelic ganazRvravs 
materialuri sistemis ganviTarebis ZiriTad niSnebsa da 
tendenciebs (filosofiuri leqsikoni, 1987, gv. 43).

fiWvis xis mimdinare namatis an saSualo wliuri namatis 
simaRleze, simsxoze, moculobaze da masaze zrda siCqa-
reTa saSualeiT mimdinareobs da gansxvavebul siCqareTa 
urTierTdamokidebuleba, maTi erTianoba da mTlianoba 
qmnis siCqaris sistemas. vimeorebT, siCqare ar aris arc 
arseba da arc arsi, siCqare arsebobaa da materialuri 
moZraobis ganuyofeli namdvilobaa. fiWvis xis mimdin-
are namatis simaRleze, simsxoze, moculobaze da masaze 
zrda siCqaris moqmedebiT mimdinareobs da xis mimdinare 
namatis warmoSoba, rogorc ararsebulis warmoqmna, ro-
melic sxvadasxva siCqareTa mier xorcieldeba aucile-
beli sinamdvilea. siCqare mTlianobaa, magram igi sistema  
ar aris. xis mimdinare namatis zrda sxvadasxva siCqareTa 
moqmedebis Sedegia. siCqare, siCqareTa sxvadasxvaobaTa-
gan Seqmnili erTianoba da mTlianoba ar aris, magram igi 
mainc mTlianobaa. siCqare igiveobrivia Tavis TavTan da 
Tavis TavSi Sinagani gansxvavebis gareSe arsebuli arse-
bobaa. siCqare wliuri namatis simaRleze, simsxoze, moc-
ulobaze da masaze zrdis dros sxvadsxva daniSnulebis 
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gansxvavebul siCqareTa erTianoba da mTlianobaa da war-
moiSoba wliuri namatis siCqaris sistema.

fiWvis xis kenweros wliuri nazardisa da 
fiWvis xis mimdinare namatis siCqaris 

sistema da siCqaris energia

bunebaSi ramdenime saxis siCqare arsebobs, sinaTlis, 
bgeris, qimiuri reaqciisa da sxva. Cven mxedvelobaSi 
gvaqvs fiWvis xis kenweros wliuri nazardisa da fiWvis 
xis mimdinare namatis siCqareebi.

xis kenweros wliuri nazardis (cxr. a, b, g, d) simaR-
leze zrdis siCqare 0.3m., simsxoze zrdis siCqare 0.005 
m., moculobaze zrdis siCqare 0.00004 m3 da wliuri naz-
ardis masaze zrdis siCqare 0.03 kg. siCqareTa sxvadasx-
vaoba, TiToeulis daniSnuleba, siCqareTa urTierTSe-
wonasworeba, urTierTdamokidebuleba, maTi erTianoba 
da mTlianoba wliuri nazardis siCqaris sistemaa da 
gamoisaxeba ase 0.3 m, -.005 m, 0. 00004 m3, 0.03 kg. xolo 
aRniSnul sidideTa nbamravliT xis kenweros wliuri naz-
ardis siCqaris energia miiReba da siCqaris energiis ra-
odenobrivi gamosaxuleba iqneba ε=0.000000002mm m3 kg. 

fiWvis 100 wlis xis simaRleze zrdis mimdinare nama-
tis siCqare (cxr. 8, 9, 10, 11) 20 wlis drois monakveTSi 
0.44 metria, simsxoze zrdisa 0.003m., moculobaze zrdis 
0.0008 m3 da masaze zrdis mimdinare namatis siCqare 0.56 
kg. siCqareTa sxvadasxvaoba, TiToeulis daniSnuleba, 
siCqareTa urTierTSewonasworeba, urTierTdamokideb-
uleba, maTi erTianoba da mTlianoba mimdinare namatis 
siCqaris sistemaa da gamoixateba ase: 0.44 m, 0.0033 m, 
0.0008 m3, 0.56 kg.

mimdinare namatis siCqaris energiis raodenobrivoba 
ki ε=0.0000006mm m3 kg.

siCqare moZraobis damaxasiaTebeli Tvisebaa, moZraoba 
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materiis arsebobis wesia. siCqare arc elementia da arc 
raimes nawili. siCqare sididea, arsebobaa da siCqaris 
sistema, siCqareTa Senakrebi an jami ar aris, TiToeuli 
siCqare, xis kenweros wliur nazardSi an 100 wlis fiW-
vis mimdinare wliur namatSi moqmedi rogorc sxvadasxva 
ganzomileba (metri, zoma (m3), masa (kg)) sistemis egreT 
wodebul jamSi ver gaerTiandeba, radgan erTmaneTs ver 
miematebian, magram sxvadasxva ganzomilebaTa ricxvebSi 
gamosaxul siCqareTa sidideebis namravliT siCqaris en-
ergia miiReba.

cxrili 7
fiWvis 100 wlis xis simaRle, simsxo, moculoba da mer-

qnis masa drois monakveTebis mixedviT

drois
monakveTi

weli

xis
simaRle

m.

xis
simsxo

sm.

xis
moculoba

m3

xis masa
kg

1 2 3 4 5

10 4.1 3.4 0.008 5.6

20 8.5 6.7 0.016 11.2

30 12 11 0.059 41.3

40 14.8 15 0.13 91

50 17.3 19 0.23 161

60 19.5 22 0.34 238

70 21.8 25 0.47 329

80 23.7 28 0.62 434

90 25 33 0.94 658

100 26 33 0.94 658
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cxrili 8

fiWvis 100 wlis xis simaRleze zrdis energia da im-
pulsi drois monakveTebis mixedviT

d
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is

 m
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 m
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d
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m.
kg

1 2 3 4 5 6 7 8

10 4.1 5.6

20 8.5 11,2 0.44 0.44 0.56 0.11 0.25

30 12 41.3 0.35 0.35 3 0.37 1

40 14.8 91 0.28 0.28 5 0.40 1.4

50 17.3 161 0.25 0.25 7 0.44 1.8

60 19.5 238 0.22 0.22 7.7 0.37 1.7

70 21.8 329 0.23 0.23 9 0.48 2

80 23.7 434 0.19 0.19 10.5 0.38 2

90 25 546 0.13 0.13 11.2 0.19 1.46

100 26 658 0.10 0.10 11.2 0.11 1.1
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cxrili 9

fiWvis 100 wlis xis simsxoze zrdis energia da impul-
si drois monakveTebis mixedviT
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m.
kg

1 2 3 4 5 6 7 8

10 3.4 5.6 0.

20 6.7 11.2 0.0033 0.0033 0.56 0.000006 0.002

30 11 41.3 0.0043 0.0043 3 0.000055 0.013

40 15 91 0.004 0.004 5 0.00008 0.02

50 19 161 0.004 -.004 7 0.00011 0.03

60 22 238 0.003 0.003 7.7 0.00007 0.02

70 25 329 0.003 0.003 9 0.00008 0.027

80 28 434 0.003 0.003 10.5 0.00009 0.03

90 30 546 0.002 0.002 11.2 0.00004 0.02

100 33 658 0.003 0.003 11.2 0.00010 0.03
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cxrili 10

fiWvis 100 wlis xis moculobaze zrdis energia da im-
pulsi drois monakveTebis mixedviT
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d
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m3

.k
g

1 2 3 4 5 6 7 8

10 0.008 5.6 0.

20 0.016 11.2 0.0008 0.0008 0.56 0.0000003 0.00045

30 0.059 41.3 0.0043 0.0043 3 0.000055 0.013

40 0.13 91 0.0071 0.0071 5 0.00025 0.036

50 0.23 161 0.010 0.010 7 0.0007 0.07

60 0.34 238 0.011 0.011 7.7 0.0009 0.08

70 0.47 329 0.013 0.013 9 0.0015 0.12

80 0.62 434 0.015 0.015 10.5 0.0024 0.16

90 0.78 546 0.016 0.016 11.2 0.0029 0.18

100 0.94 658 0.016 0.06 11.2 0.0029 0.18
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cxrili 11

fiWvis 100 wlis xis masaze zrdis energia da impulsi 
drois monakveTebis mixedviT

drois
mona
kveTi
weli

xis 
masa
kg.

xis
masaze
zrdis

mimdinare
namatis
siCqare

m3.

xis
masaze
zrdis
mimdi
nare

namatis
zoma
m3.

xis
masaze
zrdis
mimdi
nare

namatis
masa
kg.

xis
masaze
zrdis
mimdi
nare

namatis
energia
kg m3 kg

xis
masaze
zrdis
mimdi
nare

namatis
impulsi

m3.kg

1 2 3 4 5 6 7

10 5.6 0.

20 11.2 0.56 0.0008 0.56 0.00025 0.3

30 41.3 3 0.0043 3 0.039 9

40 91 5 0.0071 5 0.18 25

50 161 7 0.010 7 0.50 49

60 238 7.7 0.011 7.7 0.65 59

70 329 9 0.013 9 1.54 81

80 434 10.5 0.015 10.5 1.65 110

90 546 11.2 0.016 11.2 2.0 125

100 658 11.2 0.016 11.2 2.0 125

wiflis mozardis xmeli foTolis sistema

wiflis mozardi xmel foTols gazafxulamde inarCu-
nebs, Semdeg scviva da axali nedli foToli iwyebs gamos-
vlas. aRniSnulis Sesaxeb pirvelad Cven mier gamoqvey-
nebuli iyo wignSi `tye da garemo~ (1971, gv. 59) da aseve 
mcire moculobis wignSi `mcenaris sicocxlis sawyisi~ 
(1976, gv. 48-57) mozardi nedli-mwvane foTliT gazaf-
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xulidan Semodgomamde da xmeli foTliT Semodgomidan 
gazafxulamde erTmaneTisagan gansxvavebul sistemebs qm-
nian.

1970 wlis ianvris Sua rixvebSi goris sacdel-saCvene-
beli satyeo meurneobis felis satyeoSi zRvis donidan 
1400 m-ze xmeli foToli SevacaleT 1-3 simaRlis 57 wi-
flis mozards, amave dros dainiSna foTolSeucleli 
mozardi. foTolSeuclelma wiflis mozardma foTlis 
gamotana daiwyo 20 aprilidan, xolo foTolSeclilma 
_ 28 maisidan, e. i. foTolSeclilma wiflis yvela (57) 
mozardma foTlis gamotana daagviana TiTqmis 40 dRiT. 
maT 40 dRiT SeaCeres asimilacia; mcenaris ganviTareba ki 
SeuZlebelia warimarTos asimilaciis gareSe.

ivnisis bolo ricxvebSi gavzomeT foTolSeucleli 
da foTolSeclili wiflebis nazardi da maT Soris ar-
sebiTi gansxvaveba dadginda.

foTolSeucleli foTolSeclili

	

M=21 sm-s
±n=4,8 `
±m1=0.92 `
c=23 `
p=4 `
t=22 ` 	

M=6 sm
±n=2,2
±m1=0.36 `
c=36 `
p=6 `
t=16 `

arsebiTi gansxvaveba foTolSeclil da foTolSeu-
clel wiflis mozardTa simaRLeze zrdaSi dadginda g. 
papitaSvilis maTematikur statistikaSi mocemuli for-
muliT.

foTolSeclili da foTolSeucleli wiflis mozar-
dis Rerosa da totebis mikroskopuli analizi warmoad-
genas iZleva organul nivTierebaTa Tavisebur gadan-
awilebaze.
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foTolSeclili foTolSeucleli

1. cximebi wvril marcvlebad 
da ufro meti raodenobiT, 
vidre foTlianSi;
2. mTrimlavi nivTierebani 
didi raodenobiTaa gulgul
Si, merqanSi, qerqSi, lifanSi. 
gulgulSi ufro meti qso
vilia SeRebili, vidre fo
TolSeuclelSi, magram Se
Rebva SedarebiT ufro mkrTa
lia, vidre foTolSeucle
lSi.
3. foTolSeclilSi saxamebe-
li didi raodenobiTaa gul-
gulsa da gulgulis sxivebSi;
4. Saqris gansasazRvravad 
foTolSeuclel wiflis mo
zardSi. roca alfa-naftols 
daemata erTi wveTi koncen-
truli H2SO4, mTeli gulgu-
lis are SeiReba Rvinisfer-
mowiTalod, riTac Saqris 
arseboba dadasturda;
5. foTolSeclil wiflis 
mozardze FeCl3-is moqmedeb-
iT gulgulis 20% Savad 
SeiReba. qerqSi parenqimuli 
ujredebis didi nawili 60%-
iT SeiReba Savad, mTrimlavi 
nivTierebebi nawilobriv aR-
moCnda merqanSic.

1. cximebi msxvil marcvlebad 
ufro mcire raodenobiT, vi-
dre foTolSeclilSi;
2. mTrimlavi nivTierebani 
merqansa da qerqSi gacile-
biT metia, vidre gulgulSi, 
xolo aq ufro naklebia, vi-
dre foTolSeclilSi. laf-
nis boWkoebis Seferva alu-
blisfrad aq ufro Zlieria, 
xolo qerqsa da parenqimul 
ujredebSi _ nawilobrivi.
3. foTolSeuclelSi saxame-
beli ar aris;
4. imave reaqciis moqmedebiT 
foTolSeuclel wiflis mo-
zardze Rvinisfer-mowiTalo 
Seferva ar gamomJRavnda, anu 
Saqris arseboba ar iqna da-
dasturebuli;
5. foTolSeuclel wiflis 
mozardze Fe2Cl3-is moqme
debiT gulgulis 30%, qerqis 
60-65% Savad SeiReba. mTrim-
lavi nivTierebebi sakmaod 
bevria merqanSi.

foTolSeclil da foTolSeuclel wiflis mozardSi 
gamerqnebis Sesamowmeblad preparati momzadda floro-
glucinisa da gamoxdili wylis xsnariT. preparatze mo-
Tavsebul anaTlebs daewveTa HCL. foTolSeclili wiflis 
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mozardis lafnis boWkoebi, gulguli da merqnis elementebi 
Zlier Seifera. foTolSeucleli wiflis mozardis lafnis 
boWkoebi, merqani da gulguli naklebad Seifera an gul-
guli sul ar Seifera.

aqedan gamomdinare, gamerqneba foTolSeclilSi ufro 
metia da mkveTradaa gamoxatuli, vidre foTolSeuclelSi.

foTolSeclil da foTolSeuclel wiflis mozardSi 
ganisazRvra agreTve peqtinis nivTiereba (organul niv-
TierebaTa jgufi).

dadasturda, rom foTolSeclilSi peqtinis nivTiereba 
yvela saxis qsovilSi foTolSeuclelTan SedarebiT Zalze 
sustad aris gamoxatuli.

foTolSeclil da foTolSeuclel wiflis mozardebSi 
simaRleze zrda da organul nivTierebaTa Semcveloba erT-
maneTisagan arsebiTad gansxvavdeba, rac niSnavs imas, rom 
nedli da xmeli foTliT arsebuli wiflis mozardi igi-
veobrivi sistemis gansxvavebul cocxal sistemebs warmoad-
genen.

Semodgomidan gazafxulamde, zamTris yinvian dReebSi, 
xmeli foTlis yunwi, mWidrodaa Camdgari totis nazardis 
iRliaSi da mwvane foTlis gamotanis dasawyisamde iq imy-
ofeba da imnairad yofna, xmeli foTlis daniSnulebaa. wi-
flis mozardis xmeli foTlebiT gazaxulamde Semosiloba 
mudmivad meordeba da mas kanonis, kanonzomierebis, mowes-
rigebulobisa da aucileblobis mniSvneloba eniWeba.

amrigad, xmeli foTlebiT Semosilma mozardma, roca 
mas xmeli foToli SevacaleT, Reros SigniT organul niv-
TierebaTa Semcvelobis mxriv foTolSeuclelTan Sedar-
ebiT arsebiTi cvlilebebi ganicada, rac niSnavs imas, rom 
mozardi xmeli foTlebiT dakanonebul, bunebriv sistemas 
warmoadgenda, xolo xmeli foTlebis Seclis Semdeg mozar-
dis sistemis dakanonebuli, kanonzomieri da mowesrigebuli 
aucilebloba, rom mas xmeli foTlebi gazafxulamde unda 
hqonoda SenarCunebuli dairRva da xmelma foTolma Tavisi 
daniSnuleba veRar Seasrula.

mozards rom aRedgina da gaegrZelebina dakanonebuli 
arseboba da gazafxulidan nedli foTlebiT Semosiliyo, 
xangrZlivi dro dasWirda, ramac mozardis zrda-ganviTa-
reba Zlier Seaferxa.

amrigad, mozardi xmeli foTlebiT, rogorc sistema, da-
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kanonebuli sinamdvilea. mozardis nedli fesvebi, nedli 
Rero, nedli totebi da xmeli foTlebi, TiToeuli cal-
calked arsebuli, mTlianobebs da sistemebs warmoadgenen, 
xolo mozardi, mTlianoba da universaluri sistemaa.

mozardis nedli fesvebi, nedli Rero, nedli totebi da 
nedli foTlebi sistemebs warmoadgenen da warmoiSoba mo-
zardis universaluri sistema. mozardisaTvis aucilebelia, 
rogorc nedli, ise xmeli foTlebiT Semosiloba, rac mo-
zards mowesrigebuli zrda-ganviTarebisaTvis esaWiroeba.

sur. 5.  				    sur. 6. 
foTolSeucleli da foTolSeclili wiflis mozardis 
fotoebi gazafxulze.

sur. 7. foTolSeucleli da foTolSeclili wiflis mo-
zardi koromSi (foto giorgi sixaruliZisa).
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kanonis, kanonzomierebis, mowesrigebulebisa da 
aucileblobis sistema

tyeSi arsebuli sinamdvilis dasadgenad Cven viyenebT 
analizisa da sinTezis meTods, rac zusti da saimedoa, ma-
gram es sakmarisi ar aris, radgan is, rac tyeSi TavisTavad 
arsebobs, tyeTmcodneobis, fizikis, filosofiisa da aseve 
sxva mecnierebaTa gamoyenebiT SeiZleba ganisazRvros da 
sinamdvile dadgindes.

kanoni, kanonzomiereba da wesrigi aucileblobiT arse-
boben da aseve aucilebloba kanonis, kanonzomierebisa da 
wesrigis arsebobiTaa Seqmnili. fiWvis xis wliuri namatis 
(sur. 4) simaRle, simsxo, moculoba da masa TiToeul xeSi 
yovelwliurad meordeba da is kanonia, kanonzomierebaa, 
mowesrigebulobaa da aucileblobaa. aucileblobaa is, rom 
wliuri namatis simaRleze, moculobasa da masaze zrda 
yovelwliurad unda meordebodes, rac kanonis, kanobnzom-
ierebisa da wesrigis gamoxatulebaa. kanoni, kanonzomiere-
ba, wesrigi da aucilebloba, urTierTdamokidebulebaSi 
myofTa arsebobaa, isini fiWvis xis wliuri namatis urT-
ierTgansxvavebul arsebobes warmoadgenen da wliuri nama-
tis universalur sistemaSi kanonis, kanonzomierebis, mow-
esrigebulebisa da aucileblobis erTianobiTa da mTliano-
biT Seqmnili sistema warmoiSoba.

sistemebi, sistemebiT da sistemebSi warmoiSobian.
r. karnapis mixedviT, Cveni da mecnierTa mudmivi dak-

virveba aaSkaravebs gansazRvrul ganmeorebebs anu mow-
esrigebulobas. dRis Semdeg yovelTvis dgeba Rame. wlis 
droebi meordebian imave morigeobiT da a. S.

r. karnapi aRniSnavs, `Tu romelime mowesrigebuloba 
xSirad meordeba da yovel adgilas maSin is universaluri 
kanonia~ (Р. Карнап. Значение законов. Мир философии. 1991 
т. 1. с. 586).

`kanoni movlenaTa Sinagani arsebiTi da myari kavSiria, 
romelic ganapirobebs maTs mowesrigebul cvalebadobas~ 
(filosofiuri leqsikoni 1987. gv. 252).

`kanonzomiereba warmoadgens SinaarsiT urTierTdakav-
Sirebul kanonTa erTobliobas, romlebic uzrunvelyofen 
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sistemis cvlilebebSi mdgrad mimarTulebas~ (iqve. gv. 252).
`aucilebloba aris is, rac mocemul pirobebSi gardauv-

alad unda moxdes (iqve. gv. 50).
fiWvnarSi aucilebloba mdgradadaa damkvidrebuli da 

aucileblobis gareSe fiWvnaris arseboba SeuZlebelia.
fiWvis Tesli rogorc arseba da rogorc sistema aucile-

beli sinamdvilea. Teslidan aRmonaceni warmoiSoba. Teslsa 
da CanasaxSi myof aRmonacens Soris aucilebeli urTierT-
damokidebuleba da kavSiri arsebobs, Tesli da CanasaxSi 
arsebuli aRmonaceni igiveobrivni arian da isini erTma-
neTTan aucilebel erTianobasa da mTlianobaSi imyofebi-
an, magram amave dros urTierTisagan gansxvavdebian Tesli 
SemozRuduli mTlianobaa qerqiT garedan Semovlebuli, Ca-
nasaxSi arsebuli aRmonaceni ki SemogarenSi myofi arsebaa, 
romelic aucileblad aRmonacenad unda warmoiSvas.

garkveuli drois Semdeg ZalaSi Sedis Teslis aucile-
blobidan gamomdinare, aucileblobis aucileblobiT 
uaryofis kanoni, uariyofa Tesli da aRmonaceni warmoiSoba 
da aseve imavdroulad warmoiSoba aucileblobis aucile-
blobiT dadgenis kanoni da aRmonacenSi zrda-ganviTareba 
iwyeba.

aucileblobis aucileblobiT uaryofis kanoni da 
aucileblobis aucileblobiT dadgenis kanoni erTdrou-
lad Sedian moqmedebaSi, magram isini urTierTisagan gan-
sxvavdebian da warmoiSoba aucileblobis aucileblobiT 
uaryofisa da aucileblobis aucileblobiT dadgenis 
kanonTa sistema.

unda aRiniSnos, rom Teslis arseboba kanonia da TeslSi 
arsebuli CanasaxSi myofi aRmonacenis arsebobac kanonia, 
xolo maTi erTianoba da mTlianoba kanonzomierebaa.

`kanoni movlenaTa Sinagani arsebiTi da myari kavSiria, 
romelic ganapirobebs maTs mowesrigebul cvalebadobas~ 
(filosofiuri leqsikoni 1987, gv. 252). `kanonzomiereba 
warmoadgens SinaarsiT urTierTdakavSirebul kanonTa er-
Tobliobas, romlebic uzrunvelyofen sistemis cvlile-
bebSi mdgrad mimarTulebas~ (iqve, gv. 252).

vimeorebT r. karnapis zemoT gamoTqmul mosazrebas: 
`Cveni da mecnierTa mudmivi dakvirveba aaSkaravebs gansaz-
Rvrul ganmeorebebs anu mowesrigebulebas. dRis Semdeg 
yovelTvis dgeba Rame. wlis droebi meordebian imave mori-
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geobiT da a. S.~. r. karnapi aseve aRniSnavs `Tu romelime 
mowesrigebuleba xSirad meordeba da yovel adgilas, maSin 
is universaluri kanonia~ (Р. Карнал. Значение законов. Мир 
философии. 1991 т. № с. 586).

fiWvis xis wliuri namatis (suraTi 4) simaRleze, sim-
sxoze, moculobasa da masaze zrda TiToeul xeSi yovelw-
liurad meordeba, rac kanonia, kanonzomierebaa, mowesrige-
buleba da aucileblobaa.

kanoni, kanonzomiereba, wesrigi da aucilebloba urT-
ierTdamokidebulebaSi arsebulTa erTianoba da mTliano-
baa da isini wliuri namatis urTierTgansxvavebul arsebo-
bebs warmoadgenen da TavianTi arsebobiT aucileblobis 
sistemas qmnian.

hegelis mixedviT `aucilebeli aris Tavis TavSi abso-
luturi damokidebuleba, e. i. ganviTarebuli procesi, 
romelSic urTierToba aseve xsnis Tavis Tavs da gadahyavs 
absolutur igiveobad~ (hegeli, logikis mecniereba, 1962, 
gv. 328) da Semdeg `aucilebeli, rogorc romeliRac sxvisi 
meoxebiT arsebuli ar aris TavisTavad da TavisTvis, aramed 
mxolod dadgenili ram aris~ (iqve, gv. 327). t. gobsi aRniS-
navs `aucileblobad Cven vTvliT iseT moqmedebas, romlis 
dadgomas SeuZlebelia xeli SeuSalo. amitom yovelgvari 
SemTxveva, romelic saerTod dgeba, dgeba aucileblobis 
ZaliT~ (Т. Тоббс. Мир философии. 1991 т. I. с. 325).

savle wereTelis mxiedviT `aucilebloba aris raimes ar-
sebidan gamomdinareoba~ da Semdeg ̀ Tu erTi raimedan meore 
aucileblobiT gamodis, Tu maT Soris aucilebeli kavSi-
ria, maSin arsebobs maTSi raRac igiveobrivi, winaaRmdeg 
SemTxvevaSi aucilebloba gamoiricxeboda, magram aucile-
bloba SeuZlebelia agreTve gansxvavebis gareSe. aucile-
bloba mdgomareobs gansxvavebulTa kavSirSi~ (s. wereTeli. 
dialeqtikuri logika, 1965, gv. 79).

migvaCnia, rom dadgenili aucilebloba Tavisive aucile-
beli aucileblobiT uariyofa da moqmedebaSi Sedis aucile-
blobis aucileblobiT uaryofis kanoni. uaryofa raRacis 
dadgenaa da aucileblobis aucileblobiT dadgenis kanoni 
imavdroulad xorcieldeba.

fiWvis Teslis uaryofa, aRmonacenis warmoSobas daad-
gens, aRmonacenisa mozardisas, mzoardisa axalgazrda xisa, 
axalgazrda xisa mwife xisa, wmife xe uaryofs Tavis Tavs 
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da mraval Tesls moisxams. warsulSi arsebuli fiWvis erTi 
Tesli Tavisi Tavis aucilebeli uaryofiT mraval TeslSi 
gameordeba da ZalaSi Sedis aucileblobis aucileblobiT 
dadgenis kanoni.

aucileblobis aucileblobiT uaryofis kanoni da 
aucileblobis aucileblobiT dadgenis kanoni naTladaa 
gmaoxatuli fiWvnaris zrda-ganviTarebis mimdinareobis 
dros. cxr. 5-dan Cans, rom 20 wlis drois monakveTSi fiWvis 
xeebis raodenoba erT heqtarze 4917 Ziria. 30 wlis drois 
monakveTSi ki 2866 Ziri da xeTa raodenoba 2051 ZiriT Sem-
cirda. e. i. ganxorcielda aucileblobis aucilebelobiT 
uaryofis kanoni.

20 wlis drois monakveTSi xis saSualo simaRle 7 m iyo, 
simsxo 6.8 sm., merqnis masis raodenoba (erT ha-ze) 54600 kg.

aucileblobis aucileblobiT uaryofis kanonis moq-
medebasTan erTad, aucileblobis aucileblobiT dadgenis 
kanonic moqmedebda da 30 wlis drois monakveTSi koromSi 
darCenili da azrdili xis simaRle 11.1m gaxda, simsxo 11.1 
sm da merqnis masa 118300 kg.

xis simaRlem moimata 4.1 m-iT, simsxom 4.3 sm-iT da merq-
nis masam 63700 kg-iT.

fiWvnaris saSualo simaRle da simsxo 200 wlis xnovanebis 
CaTvliT matulobs, xeTa raodenoba mudmivad mcirdeba da 
130 wlis drois monakveTis Semdeg merqnis masis raodeno-
bac klebulobs. fiWvnarSi arsebuli sinamdvile aucile-
blobis aucileblobiT uaryofis kanonisa da aucileblobis 
aucileblobiT dadgenis kanonTa arsebobiTaa ganpirobebu-
li.

aucileblobis aucileblobiT uaryofis kanonisa da 
aucileblobis aucileblobiT dadgenis kanonTa urTierT-
gansxvaveba, maTi erTianoba, mTlianoba da calkeuli kan-
onis daniSnuleba, aucileblobis aucileblobiT uaryo-
fis kanonisa da aucileblobis aucileblobiT dadgenis 
kanonTa sistemas warmoSobs. cxr. 5-dan Cans, rom fiWvnaris 
xnovaneba drois sxvadasxva monakveTebiTaa warmodgenili 
da aucileblobis aucileblobiT uaryofis kanonisa da 
aucileblobis aucileblobiT dadgenis kanonis arseboba 
kargadaa gamoxatuli.

aRsaniSnavia, rom aucileblobis aucileblobiT uaryo-
fis kanoni da aucileblobis aucileblobiT dadgenis 
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kanoni, Zalzed STambeWdavadaa warmodgenili amerikuli 
banksis fiWvis (Pinus banksiana Lamb) yofierebasa da arse-
bobaSi. banksis fiWvi Crdilo amerikisa da kanadis samxreT-
dasavleT mxareSi, mSral qviSnar niadagebze qmnis wminda 
koromebs, magram droTa ganmavlobaSi misi saburvelis qveS 
tyis sxva saxeobebic saxldebian.

stefan g. spuri da berton barnesi aRniSnaven, rom mS-
ralsa da cxel amindSi fiWvnarSi xanZari Cndeba da mTli-
anad iwvis. Tu fiWvnari 50 wlis xnovanebamde xanZriT ar 
ganadgurda fiWvnari mainc daiRupeba, da mis girCebSi Sefa-
ruli Tesli gareT veRar gadmocvivdeba da fiWvnarSi arse-
buli sxva saxeobebi gaagrZeleben arsebobas. magram banksis 
fiWvnarSi xanZari aucileblad Cndeba da aseulobiT heq-
tari nadgurdeba, Tumca ufro swori iqneboda gveTqva, ki 
ar nadgurdeba, aramed iwvis da mTlianad daiwveba.

sagulisxmoa, rom fiWvis totebze gamobmuli mravali 
girCi mxolod 450 temperaturis zeviT ixsneba da xanZris 
ganelebisTanve aTi aTasobiT Tesli naxanZral farTobebs 
efineba da warmoiSoba banksis fiWvis aRmonaceni (Стефин Г. 
Спурр, бермон В. барнес. Лесная экология. 1984. с. 350).

Cven migvaCnia, rom banksis fiWvnari wiwvebsa da ylorteb-
Si, xanZargamCen energias warmoqmnis da haeris maRali tem-
peraturis dros, Tavis Tavs TviTon uCens xanZars.

zafxulis cxel dReebSi Tavs iCens aucileblobis 
aucileblobiT uaryofis kanoni, fiWvnars cecxli uCnde-
ba da uzarmazari merqnis masa, sadac simaRleze, simsxoze, 
moculobaze da merqnis masaze yovelwliuri energiebia 
Senaxuli, umxurvales siTbur energiaSi gadadis. e. i. mer-
qnis masa da merqnis energia siTbur energias warmoSobs da 
erTi warmomavlobis sxvadasxva energiaTa arseboba drois 
garkveul monakveTSi wydeba.

maRali siTbos zemoqmedebiT, fisiT dagmanuli girCis 
qerqli ixsneba da gadmocvenili Tesli rogorc mTeli da 
universaluri sistema, aTi aTasobiT efineba naxanZral mi-
was da banksis fiWvis aRmonaceni warmoiSoba. 

fiWvis ylortebsa da wiwvebSi xanZargamCeni energiis dag-
roveba aucileblobaa, romelic fiWvis, rogorc erTianisa 
da mTelis cocxali sistemis Sinaganobidan momdinareobs.

xanZris Sedegad fiWvnarebis ganadgureba da axali fi-
Wvnarebis warmoSoba mudmivad meordeba da xanZari, rogorc 
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udidesi siTburi energia, romelic fiWvnars, rogorc 
cocxal sistemas, cecxlis alSi axvevs, aucileblobis 
aucileblobiT uaryofis kanonis arsebobis gamoxatulebaa 
da naxanZralebze fiWvis aRmoancenis warmoSoba aucile-
blobis aucileblobiT dadgenis kanonis gamosaxvaa.

kanonTa urTierTgansxvaveba, urTierTmoTxovna da urT-
ierTdamokidebuleba kanonTa sistemas warmoSobs.

xis fesvis Sinagani aRnagoba
(tyis enciklopedia)

sur. 8. 
SuaSi axalgazrda fesvis daboloeba I _ fesvis SaliTa, II 
_ ayofis zoli, III _ zrdis zoli, IV _ STanTqmis zoli, V _ 
gamtari zoli. 1 _ rizodorma, 2 _ qerqi, 3 _ endoderma, 4 
_ pericikli, 5 _ floema, 6 _ qsilema, 7 _ kambiumi.
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eldaris fiWvis Reros Sinagani aRnagoba
(e. tutaiukis mixedviT)

sur. 9.
a) qerqi. b) centraluri cilindri.
1. epidermisi. 2. periderma. 3. qerqis parenqima. 4. pirve-
ladi floema. 5. meoradi floema. 6. kambiumi. 7. qsilemis 
rgoli (meore wlis). 8. qsilemis pirveli wlis rgoli. 9. 
gulgulis sxivi. 10. fisis savali mili. 11. gulguli.
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eldaris fiWvis wiwvis Sinagani aRnagoba
(v. tutaiukis mixedviT)

wiwvi gare mxridan epidermisis sqeli ujredebisganaa 
daculi, romlebic, Tavis mxriv, dafaruli arian kuti-
kulis sqeli feniT. eldaris fiWvis wiwvis hipoderma 
2-3 feniania, Sesqelebuli boWkoebisaganaa agebuli, ro-
melic mcenares zedmeti aorTqlebisagan icavs.

sur. 10.
1. kutikula. 2. epidermisi. 3. orfenovani hipoderma. 4. 
parenqima nakeciani (naoWebiani). 5. naoWian-svetiseburi 
parenqima. 6, 7. endoderma. 8. parenqima (transfuzion-
aluri). 9. floemis nawilis gamtari kona. 10. qsilemis 
nawilis gamtari kona. 11. bageebi. 12. fisis savali mili.
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fiWvis fesvis, Rerosi da wiwvebis Sinagani aRnagobaa 
(sur. 8, 9, 10) naTladaa gamoxatuli da Cans, rom er-
Timeoreze mibmuli sistemebisagan Semdgari erTianoba 
da mTlianoba, universalur sistemas warmoSoben da ara 
nawilebisagan Semdgar sistemas.

mcenaris ujredis sistemis aRnagoba
(e. libertis mixedviT)

21
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4
7

7

7

9
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1415
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11
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sur. 11.
1. ujredis kedeli. 2. lizosoma (citosoma). 3. cximovani 
wveTi. 4. vakuoli. 5. tonoplasti. 6. mcire milebi. 7. endo-
plazmaturi bade. 8. mitoqondria. 9. ribosomebi. 10. birT-
vuka. 11. qromatini. 12. birTvi. 13. plazmalema. 14. diqtio-
soma. 15. plastidebi.

sur. 11-dan Cans, rom ujredis `SemozRudulobaSi 
TvalnaTliv Cans bevri SemozRudulad mytofi aRnagoba 
da Cveni azriT, TiToeuli maTgani sistemacaa. aseve aR-
saniSnavia, rom yoveli maTganis umravlesoba aucileb-
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elsa da arsebiT niSansac wamroadgens da romelime erT-
erTis gareSe ujredis arseboba SeuZlebeli iqneboda. Tu 
ujredSi arsebuli qloroplasti, rogorc aucilebeli 
niSani uariyofa maSin energiis gardaqmna veRar ganxor-
cieldeba an Tu mitoxondriis, rogorc aucilebeli niS-
nis uaryofa moxda maSinac ujredis sasicocxlo energia 
veRar gamomuSavdeba da ujredi daiRupeba da kvlav Tu 
qromatini, romelic organizmis niSan-Tvisebebis memkvi-
drul gadacemas awarmoebs an plastidebi, romlebic sxi-
vur energias qimiur energiad gardaqmnian, uariyofian, 
ujredi daiRupeba, radgan TiToeuli maTgani ujredis 
aucilebelsa da arsebiT niSans warmoadgens da yoveli 
maTgani imavdroulad sistemacaa.

ujredSi, rogorc sistemaSi, sistemebi arseboben, ro-
gorc damoukidebeli erTeulebi da isini amave dros, 
arsebiTi aucilebeli niSnebic arian da erTianoba-
mTlianobiT, ujredis universalur sistemas warmoSoben.

mizanSewonilad miviCnevT kvlav gavimeoroT l. fon 
bertalanfis gamonaTqvami, rom aristoteles mosazreba, 
`mTeli metia Tavisi nawilebis jamze~ dRemde inarCunebs 
Tavis mniSvnelobas~ da saWiroa gadaWriT vTqvaT, rom 
mTelis mowesrigebuleba anu sistemisa ufro maRalia, vi-
dre calkeuli nawilebisa~, zemoT moyvanili `faqtebis~ 
gamo Secdomad migvaCnia.

ujredis mTlianoba, ujredSi arsebul mitoxondri-
azec ki araa meti. cocxali sistemis ganxilvis dros met-
naklebobiT raimes mtkiceba sinamdviles ver gamoxatavs.

hegeli aRniSnavs: `uSualo urTierTdamokidebuleba 
aris mTelisa da nawilebis damokidebuleba: Sinaarsi aris 
mTeli da Sedgeba nawilebisagan Tavisi mopirispirisagan. 
nawilebi erTmaneTisagan gansxvavebulni da damoukide-
belni, TviTmyofni arian~ (hegeli, logikis mecniereba, 
1962, gv. 296).

cnobilia, rom `Sinagani dapirispireba, iseve rogorc 
Sinagani gansxvaveba gulisxmobs dapirispirebul mxare-
Ta, saganTa procesTa da sxvaTa Sinagani, aucilebeli 
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kavSiris, Sinagani erTianobis arsebobas~ (filosofiuri 
leqsikoni, 1987, gv. 116).

savle wereTlis mixedviT `dapirispireba iseTi ra-
maa, rom dapirispirebulebi unda arsebobdnen erTSi~ (s. 
wereTeli, dialeqtikuri logika, 1965, gv. 60). da Semdeg 
`dapirispirebisaTvis aucilebelia raRac erTIanoba da 
ara mxolod gvari. radgan ara mxolod dapirispirebul-
TaTvis unda iyos aucilebeli erTianoba, aramed piriqi-
Tac _ erTianobisaTvis aucilebeli unda iyos sapirispi-
roni~ (iqve, gv. 60).

zemoaRniSnul mecnierTa gamonaTqvami gvarwmunebs, 
rom mcenaris ujredi rogor universaluri sistema 
imis gamo arsebobs, rom igi SemozRudulSi arsebul sx-
vadasxva sistemaTa erTianoba da mTlianobaa da ujredi 
sxvadasxva sistemaTa mier Sedgenili jami ki ar aris, ar-
amed sxvadasxva sistemaTa mTlianobiTa da erTianobiT 
Seqmnili universaluri sistemaa da ujredis, rogorc 
Sedegis safuZveli, sxvadasxva sistemaTa erTianoba da 
mTlianobaa. hegelis mixedviT, `safuZveli aris igiveo-
bisa da gansxvavebis erTianoba. igi aris arseba, dadge-
nili rogorc totaloba~ (hegeli, logikis mecniereba, 
1962, gv. 273).

sur. 12. 
qloroplastis sistemis aRnagoba.



50

sur. 13.
mitoqondriis sistemis aRnagoba

urTxlisa da naZvis xeebis merqnis masaze zrdis 
mimdinare namatis energia da TiToeuli 

maTganis sicocxlis xangrZlivoba

xis sicocxlis xangrZlivoba misi memkvidreobiTaa 
gansazRvruli. cnobilia, rom urTxli, romelic CvenTan 
bawaras xeobaSi izrdeba, 3000 wlamde cocxlobs, xolo 
naZvi _ 500-600 wlamde.

urTxlisa da naZvis merqnis masaze zrdis mimdinare 
namatis energiis gansazRvram (cxr. 12, 13) gviCvena, rom 
urTxlis masaze zrdis mimdinare namatis energia 80 wlis 
drois monakveTSi naZvis xis masis energiaze drois igive 
monakveTSi naklebia 237-jer, 200 wlis drois monakveTi 
_ 256-jer, 300 wlis drois monakveTSi _ 51-jer da 460 
wlis drois monakveTSi _ 40-jer.

rogorc Cans, naZvis masaze zrdis mimdinare namatis 
energia drois yvela monakveTSi mniSvenlovnad aWarbebs 
urTxlis energias, magram urTxli naZvis xeze 2400 wliT 
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ufro mets cocxlobs. es niSnavs imas, rom TiTqos ener-
giis naklebi `xarjva~ sruli mizezia urTxlis sicocx-
lis xangrZlivobisa, rasac cnobili mecnieris a. ainStai-
nis gamonaTqvamic adasturebs.

`atomi _ esaa Zunwi mdidari, romelic sicocxleSi su-
lac ar xarjavs fuls (energias) ~ (a. ainStaini. azrebi. 
nobelis premiis laureatebi, 1994, gv. 20).

magram unda iTqvas isic, rom xe energias ar xarjavs 
da xdeba piriqiT, xis energia xis merqnis axal-axal masas 
warmoSobs da merqnis masa energiaa.

TiToeuli xis masaze zrdis mimdinare namatis ener-
giis odenoba xis Sinagan sistemaSia dakanonebuli da 
TiToeulis energiis gansazRvruli raodenoba (ricxvi-
Ti) droTa monakveTebSi, raodenobrivad gansxvavebuli, 
aucileblobiTaa damkvidrebuli.

energia saerTo sazomia materialuri moZraobis sx-
vadsxva formisaTvis, magram energia mxolod sazomi ar 
aris. urTxlisa da naZvis xeebSi, drois sxvadasxva mon-
akveTebSi energiis dakanonebuli raodenobrivi warmoSo-
ba da damkvidreba, TiToeulis sicocxlis xangrZlivobis 
aucilebeli da arsebiTi niSani da maCvenebelia. urTx-
lis xis masaze zrdis mimdinare namatis energiis mcire 
odenobiT wamroSobis sinamdvile da xis sicocxlis xan-
grZlivobis mniSvnelovani zrda energiis raodenobrivo-
biTaa gansazRvruli da dakanonebuli.

energiis odenobis warmoSobis sinamdvile sicocxlis 
xangrZlivobis arsebiTi da aucilebeli niSania da si-
cocxlis xangrZlivobis sazomad SesaZlebelia energiis 
raodenobrivoba gamoviyenoT.
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daskvna

fiWvnarSi arsebuli bunebrivi sinamdvilis Semecneba-
Secnoba daskvnaSi xorcieldeba magram ara mxolod logi-
kuri msjelobiT aramed im raodenobriv ricxobrivi mo-
nacemebis safuZvelze, romlebic gamoxataven sxvadasxva 
sistemaTa, energiaTa da kanonzomierebaTa warmoSobisa da 
arsebobis aucileblobis raobas da romelic xeluxlebel 
tyeSi mtkicedaa damkvirebuli TviT tyis mier Seqmnili 
wesrigisa, kanonzomierebisa da aucileblobis arsebobiT.

1.	 fiWvnaris arsebobisa da misi ganviTarebis kanonia: 
aucileblobis aucileblobiT uaryofis kanoni da aucile-
blobis aucileblobiT dadgenis kanoni. orive  kanoni fi-
WvnarSi milioni wlebia, rac arsebobs da mudam meordeba.

aucileblobis aucileblobiT uaryofis kanoni ganviTa-
rebas da agreTve axlis warmoSobasac iTvaliswinebs xolo 
cnobili da aRiarebuli `uaryofis uaryofis kanoni~, 
ganmeorebas gamoricxavs da `erTi sagnis meore sagnad 
gardaqmnas niSnavs~ (filosofiuri leqsikoni1987 gv. 578).

fiWvis TeslSi kargadaa gamoxatuli aucileblbis 
aucileblobiT uaryofis kanoni da aucileblbis aucile-
blobiT dadgenis kanoni.

fiWvis TeslSi Casaxulia aRmonacenis fesvis, Reros, 
totebis da wiwvebis sistema da Tesli universaluri siste-
maa. erTi Teslisagan, rogorc universaluri sistemisagan 
erTi aRmonacenis, mozardis, axalgazrda xis, momwifari 
xisa da erTi mwife xis universaluri sistema warmoiSoba, 
erTi xe gamoisxavs mraval girCs, sadac aTasobiT Tesli 
saimedodaa daculi da warsulSi arsebuli erTi Teslisa-
gn, rogorc universaluri sistemisagn uamravi Tesli, ro-
gorc universaluri sistema, warmoiSoba da tyis farTo-
bebs moefineba.

universalur sistemaTagan, universalur sistemaTa war-
moSoba, fiWvnarSi rogorc cocxal universalur sistema-
Si mudmivad meordeba.

fiWvnaris bunebrivi gamoxSirva, xeTa raodenobis mniS-
vnelovani kleba da darCenili xeebis simaRleze, sim-
sxoze, moculobaze da masaze mateba fiWvnaris arsebobis 
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bolomde mimdinareobs da aucileblobis aucileblobiT 
uaryofisa da aucileblbis aucileblobiT dadgenis 
kanonTa sxvadasxvaoba da urTierdamokidebuleba fiWvna-
ris arsebobis sinamdviliTaa gansazRvruli.

aucileblobis aucileblobiT uaryofis kanoni da 
aucileblobis aucileblobiT dadgenis kanoni sxvanai-
radaa gamosaxuli amerikuli banksis fiWvis arsebobaSi. 50-
60 wlis drois monakveTamde fiWvnarma Tavis Tavs xanZari 
unda gauCinos (wiwvebSi da ylortebSi dagrovili energiis 
Sedegad) da Tu fiWvnarSi xanZari ar gaCnda maSin fiWvnari 
da mis totebze gamobmul mraval girCSi Sefaruli aTaso-
biT Tesli, romelic mxolod 450 teperaturis zeviT ix-
sneba daiRupeba da fiWvnaris saburvelqveS wamozrdili 
sxva saxeobebi damkvidrdebian.

fiWvnari Tavis Tavs xanZris alSi xvevs.
aucileblobis aucileblobiT uaryofis kanonis mixed-

viT fiWvnari nadgurdeba magram maRli siTbos Sedegad gax-
snili girCidan Tesli scviva da Tavs iCens aucileblobis 
aucileblobiT dadgeni kanoni mxolod saxeSecvlili da 
ZalaSi Sedis aucileblobis aucileblobiT ganadgurebis 
kanoni da aucileblobis aucileblobiT ganaxleba-aRdge-
nis kanoni.

2.	 fiWvis xis kenweros wliuri nazardis (cxr. a.b.g.d.) 
simaRleze zrdis siCqare 0.3 metria, simsxoze zrdis siCqa-
re 0.005m., moculobaze zrdis siCqare 0.00004m3 da wliuri 
nazardis masaze zrdis siCqare 0,03 kg. siCqareebi gamo-
saxuli metrebSi, zomaSi (m3) da masaSi (kg.) sxvadasxva dan-
iSnulebisa da ricxobrivad gansxvavebul odenobaTa er-
Tianoba da mTlianoba wliuri nazardis siCqaris sistemas 
warmoSobs. TiToeuli siCqare siCqaris sistemis arsebiTi 
da aucilebeli niSnis gamoxatulebaa da romlime maTganis 
SeCereba wliuri nazardis zrdis SeCerebas gamoiwvevda.

3.	 fiWvis 100 wlis xis simaRleze zrdis mimdinare na-
matis siCqare (cxr. 8,9,10,11.) 20 wlis drois monakveTSi 
0.44 metria, simsxoze zrdis siCqare 0.0033m. moculobaze 
zrdis siCqare 0.0008m3 da masaze zrdis mimdinare namatis 
siCqare 0. 56kg. sxvadasxva daniSnulebisa da raodeno-
brivad gansxvavebul sidideTa erTianoba da mTlianoba, 
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xis mimdinare namatis siCqaris sistemas wamoSobs.
TiToeuli siCqare, siCqaris sistemis arsebiTi da 

aucilebeli niSania.
4.	 fiWvis 100 wlis I klasis xis fesvis merqnis masaze 

zrdis saSualo wliuri namatis siCqare (cxr.6) 0.9kg/weli-
ia, xis Reros merqanis masaze zrdis saSualo wliuri na-
matis siCqare 4. 64kg/weli, da xis totebis merqnis masaze 
zrdis saSualo wliuri namatis siCqare 0.63kg/weli.

sxvadasxva daniSnulebisa da ricxobrivad gansxvavebul 
sidideTa erTianoba da mTlianoba merqnis masaze zrdis 
saSualo wliuri namatis siCqaris sistemas warmoSobs.

TiToeuli siCqare, siCqaris sistemis arsebiTi da 
aucilebeli niSnis gamosaxvaa da romelime maTganis ga-
Cereba xis merqnis masaze zrdis saSualo wliuri namatis 
SeCerebas gamoiwvevda.

TiToeuli siCqare, siCqaris sistemis arsebiTi da 
aucilebeli niSania. cnobilia rom masa materiis erT-erTi 
ZiriTadi fizikuri maxasiaTebelia, romelsac gaaCnia in-
ertuli da gravitaciuli Tviseba magram cocxali masis 
raobis moZraobaSi masis siCqarea aucileblobiT gamosaxu-
li da masis siCqaris arseboba, masis arsebobis aucilebeli 
da arsebiTi niSania.

5.	 fiWvis xis kenweros wliuri nazardis (cxr. a.b.g.d.) 
simaRleze zrdis zoma 0. 3 metria, simsxoze zrdisa 
0.000007m. moculobaze zrdisa 0.00004m3 da wliuri nazar-
dis masaze zrdis zoma 0.00004m3. 

zoma gamosaxulia metrebSi da moculobaSi.
sxvadasxva daniSnulebisa da raodenobrivad gansxvaveb-

uli odenobebis erTianoba da mTlianoba wliuri nazardis 
zomis sistemas warmoSobs. TiToeulis zoma, zomis siste-
mis arsebiTi da aucilebeli niSania.

6.	 fiWvis 100 wlis xis simaRleze zrdis (cxr. 8.9.10.11) 
mimdinare namatis zoma 20 wlis drois monakeTSi 0. 44 me-
tria, simsxoze zrdis mimdinare namatis zoma 0.0033m. moc-
ulobaze zrdis mimdinare namatis zoma 0.0008m3 da xis ma-
saze zrdis mimdinare namatis zoma 0.0008m3.

sxvadasxva daniSnulebisa da urTierTansaxvavebul si-
dideTa erTianoba da mTlianoba xis mimdinare namatis zo-
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mis sistemas warmoSobs. TiToeuli zoma, zomis sistemis 
arsebiTi da aucilebeli niSania..

7.	 fiWvis 100 wlis I klasis (cxr.6) fesvis merqnis msa-
saze zrdis saSualo wliuri namatis zoma 0. 001286m3-ia, Re-
ros masaze zrdis saSualo wliuri namaris zoma 0.006629m3 
da totebis masaze zrdis saSualo wliuri namatis zoma 
0.0009m3 aRniSnul sidideTa erTianobiTa da mTlianobiT 
xis merqnis masaze zrdis saSualo wliuri namatis zomis 
sistema warmoiSoba.

fesvis merqnis masaze zrdis saSualo wliuri namatis 
masa 0.9kg-ia, Rerosi 4.64kg da totebisa 0.63kg.

sxvadasxva daniSnulebisa da raodenobrivad gansxvave-
bul sidideTa erTianoba da mTlianoba, xis merqnis masaze 
zrdis saSualo wliuri namatis masis sistemas warmoiSobs.

8.	 fiWvis wliuri nazardis (cxr. a.b.g.d.) simaRleze 
zrdis energia 0.0027mmkg-ia, simsxoze zrdis 0.000000001 
mmkg, moculobaze zrdisa 0.00000000005m3m3kg, da masaze 
zrdis wliuri namatis eneriga 0.00000004kgm3kg.

TiToeuli energia sistemaa da energiaTa sxvadasxvaoba, 
TiToeulis daniSnuleba, urTierTSewonasworeba, energia-
Ta mowesrigebuleba, wliuri nazardis energiaTa sistemis 
erTianobisa da mTlianobis aucilebloba wliuri nazar-
dis energiis universalur sistemas warmoSobs TiToeuli 
energia sistemis erTianobisa da mTlianobis arsebiTi da 
aucilebeli niSania.

9.	 fiWvis 100 wlis I klasis xis fesvis (cxr. 6) merqnis 
masaze zrdis saSualo wliuri namatis energia 0.0010413kg/
weli m3kg-ia, Rerosi _ 0.1427087kg/weli m3 da totebisa 
0.0003572 km/weli m3kg.

energiaTa gansxvavebuli odenobebi, TiTOeulis daniS-
nuleba, urTierTSewonasworeba, urTierTdamokidebuleba 
da mowesrigebuloba, merqnis masaze zrdis saSualo wli-
uri namatis energiaTa sistemis, erTianobisa da mTlianobis 
aucilebloba fiWvis xis energiis universalur sistemas 
warmoSobs. TiToeuli energia erTianobisa da mTlianobis 
sistemis arsebiTi da aucilebeli niSania.

10.	 yovelive zemoaRniSnulidan gamomdinare, mizanSe-
wonilad migvaCnia vTqvaT, rom siCqare moZraobaa da xis 
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wliuri nazardis simaRleze, simsxoze, moculobaze da ma-
saze zrdis TiToeuli siCqare ricxvebSi gamoxatuli sidi-
dea da TiToeuli siCqare rogorc sidide ̀ raodenobriobis 
kategoriis dazustebuli gamoxatvaa. sididis konkretuli 
mniSvneloba xasiaTdeba mxolod erTi ricxviT, magaliTad 
sigrZe, moculoba da a.S.~(filosofiuri leqsikoni1987 gv. 
515) hegeli aRniSnavs rom `odenoba Tavis ganvitarebasa 
da srul garkveulobas hpovebs ricxvSi~ (hegeli logikis 
mecniereba 1962 gv.234).

xis wliuri nazardis simaRleze, simsxoze, moculobaze 
da masaze zrdis TiToeuli siCqare sididea xolo am sidi-
deTa erTinaoba raodenobaa da `raodenoba wminda arsia~ 
(iqve gv. 227) `arsi SeiZleba ganisazRvros rogorc `me~=me-
s~ anu igiveoba~ (iqve gv. 197) yovelive zemonaTqvami ufle-
bas gvaZlevs avRniSnoT, rom xis simaRleze, simsxoze, moc-
ulobaze da masaze zrdis TiToeuli siCqare sididea da 
ara raimes nawili da siCqareTa erTianoba da mTlianoba 
xis wliuri nazardis siCqaris sistemas wamoSobs.

xis wliuri nazardis simaRlis, simsxosi, moculobisa 
da masis zoma ricxvebSi gamosaxuli sidideebi arian ma-
gram hegeli aRniSnavs `zoma, rogorc Tvisobriobisa da 
raodenobis erTianoba dasrulebuli arsia~ (hegeli logi-
kis mecniereba 1962 gv. 246)

wliuri nazardis simaRlis, simsxosi, moculobisa da 
masis, TiToeuli zoma dasrulebuli arsia da ara raimes 
nawili xolo zomaTa erTianoba da mTlianoba xis wliuri 
nazardis zomis sistemaa.

xis wliuri nazardis simaRlis masa, simsxos masa, moc-
ulobis masa, Tanabari sidideebiTaa warmodgenili da 
TiToeuli masa nawili ar aris.

masis raodenoba erTianoba da mTlianoba wliuri nazar-
dis masis sistemas warmoSobs.

xis wliuri nazardis simaRleze, simsxoze, moculobaze 
da masaze zrdis energia sxvadasxva daniSnulebisaa da gan-
sxvavebul odenobaTa erTianoba da mTlianoba, xis wliuri 
nazardis energiis universaluri sistemis energias warmo-
Sobs da TiToeuli energia sistemaa da ara energiis rome-
lime nawili.
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11.	 urTxlisa da naZvis xeebSi xis masaze zrdis mimdi-
nare namatis energiis didad gansxvavebul raodenobaTa 
warmoSobis sinamdvilem dagvarwmuna, rom urTxlis xis si-
cocxlis mniSvnelovani xangrZlivoba, merqnis masaze zr-
dis mimdinare namatis energiis warmoSobis mcire raoden-
basTanaa dakavSirebuli.

energia saerTo sazomia materialuri moZraobis sx-
vadasxva formisaTvis magram energia asev sicocxlis xan-
grZlivobis ZiriTadi maCvenebeli da maniSnebelicaa.

aristoteles gamonaTqvami `mTlianoba niSnavs imas,rom 
mis SemadgenlobaSi yvela is nawilia romeltagan is Sedge-
ba~ damajereblad JRers magram mTlianoba nawilebisgan 
Semdgari erTianoba ar aris da saerTod ki bunebaSi nawili 
ar arsebobs, umciresi nawilakic ki (rogorc mas fizikose-
bi uwodeben) Tavis TavSi Tavisive msgavs umcires nawilak-
Ta warmoSobis SesaZleblobas Seicavs da rogorc verner 
heizenbergi aRniSnavs `yvela umcieresi nawilaki Seqmnilia 
pirvelsubstanciis mier, romelsac SeiZleba energia anu 
materia vuwodoT~ aRniSnuli gamonaTqvami mecnieiruli 
cdiT miRebuli Sedegisa da adamianis azrovnebiTi Semoq-
medebis damajerebeli daskvnis SesaniSnavi nimuSia.

umciresi nawilaki mTlianobaa, universaluri sistemaa, 
romelic Tavis TavSi Tavisive msgavs umcires nawilakTa 
sistemebs Seicavs.

12.	 aristotele roca aRniSnavs rom `mTeli aris uwyve-
ti da SemozRuduli, romelic ramdenime nawilisagan 
Sedgeba~ nawilobriv sworia radgan mTeli uwyvetia fi-
Wvis xec uwyvetia is fesvebis, Rerosi, totebisa da wi-
wvebis sistemaTagan Semdgari universaluri sistemaa da 
ara nawilebisagan gamTlianebuli arseba.

mcenaris ujredic uwyveti da SemozRudulia magram 
ujredis kedlis mier SemozRudulia is sistemebi, rom-
lebic ujredSi mTlianobis saxiT arseboben. mitoqon-
dria, qloroplasti, diqtiosoma, plastidebi, birTvi da 
birTvSi arsebuli birTvuka, qromatini da sxva, romlebic 
SemozRudulebi arian da TiToeuli maTgani sistemaa.

l. fon bertalanfis gamonaTqvami, rom aristoteles 
mosazreba `mTeli metia Tavisi nawilebis jamze dRemde in-
arCUnebs Tavis mniSvnelobas da saWiroa gadaWriT vTqvaT, 
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rom mTelis mowesrigebuleba anu sistemisa ufro maRalia 
vidre calkeuli nawilebisa aqamde rCeba sistemuri prob-
lemis safuZvlad~ Cven ver  gaviziarebT radgan mTeli ar 
aris nawilebis jami an Senajami, nakrebi, Senagrovi, mTeli 
sxvadasxva sistemaTagan Seqmnili universaluri sistemaa, 
universaluri mTlianobaa. fiWvis xis fesvi, Rero, totebi 
da wiwvebi xis nawilebis jami, Senajami an Senagrovi ram ar 
aris. TiToeuli maTgani erTmaneTze zemibmuli sistemebi 
arian da fiWvis xis universalur sistemas warmoSoben. Tu 
fiWvis xes fesvis yelTan gadavWriT fesvi sicocxles ve-
Rar gaagrZelebs da verc Rero, totebi da wiwvebi iarse-
beben.

Tu muxis xes, wifels, an verxvs fesvis yelTan ga-
davWriT warmoiSoba fesvis amonayari da ramdenime wlis 
Semdeg isini xeebad Camoyalibdebian, rac imas niSnavs, rom 
fesvi nawili ar aris, fesvi sistemaa da sistema univer-
salur sistemas warmoSobs.

13.	fiWvis xis urTierTze mibmuli fesvi, Rero, totebi 
da wiwvebi xis garegan sistemaTa erTianoba da mTlianobaa 
da warmoiSoba fiWvis xis universaluri sistema.

fiWvis xis (sur.8.9.10) fesvis, Rerosi, wiwvebis Sinagani 
aRnagoba gamokveTil sistemaTa erTianoba da mTlianobaa 
da TiToeuli sistema Sinagani aRnagobis nawili ar aris da 
yoveli maTgani sistemaa, romlebic erTmaneTTan aucileb-
el urTierdamokidebulebaSi imyofebian da universalur 
sistemas warmoSoben. fesvis (sur.8) endoderma, pericik-
li, floema, qsilema da sxva sistemebi arian romelTa er-
Tianoba da mTlianoba fesvis Sinagan universalur siste-
mas warmoSobs. fiWvis Reros Sinagan aRnagobaSi (sur.9) 
arsebuli epidermisi, periderma, floema, gulgulis sxivi, 
fisis savali mili, gulguli da sxva, Sinagan sistemebs war-
moadgenen romelTa erTianoba da mTlianoba fiWvis Reros 
Sinagan universalur sistemas warmoSobs.

wiwvis Sinagan aRnagobaSi arsebuli orfenovani hipo-
derma, parehima, endoderma, bageebi, fisis savali mili 
da sxva wiwvis Sinagan sistemebs warmoadgenen da maTi er-
Tianoba da mTlianoba aseve wyoba da mowesrigebuleba, ise 
rogorc fesvebsa da ReroSi, wiwvSic Sinagan universalur 
sistemas warmoSobs.
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fiWvis xe garegnulad zemibmul sistemebisa da Sinaga-
nad urTierTSimyof sistemata cocxali mTlianobaa.

14.	fiWvis xis kenweros (cxr. a.b.g.d.) (sur.4) simaRleze 
zrdis siCqare 0,3m-ia simaRleze zrdis zoma 0.3m da wli-
uri nazardis masa 0.03kg-i. aRniSnuli sidideebi erTiano-
basa da mTlianobaSi arsebulni kenweros wliuri nazar-
dis Semadgeneli sidideebi arian, TiToeulis warmoSoba 
gazafxulze iwyeba, SemodgomiT mTavrdeba da maTi moq-
medeba da arseboba kenweros wliur nazardSi inaxeba. wli-
uri nazardis simaRle, romelic siCqaris, zomisa da masis 
erTianobiTa da mTlianobiT Seiqmna gamoisaxeba ase 0.3m, 
0.3m, 0.03kg. aRniSnul sidideTa erTianoba da mTlianoba 
kenweros wliuri nazardis simaRleze zrdis Semqmneli si-
dideebi arian da maTi erTianoba da mTlianoba kenweros 
simaRleze zrdis sistemaa romelic kenweros nazardSi 
aucileblobiTaa Senaxuli xolo aRniSnul sidideTa nam-
ravli energiaa, romelic gamoisaxeba ase 0.0027mmkg. nam-
ravliT miRebuli energia kenweros wliur nazards, aseve 
xis mimdinare wliur nazards, bunebrivad ar axasiaTebT 
magram fizikis TvalsazrisiT energiis gansazRvra da dad-
gena jerjerobiT xorcieldeba ise, rogorc fizikaSia 
miRebuli magram ras gviCvenebs momavali? amas SemdegSi 
vnaxavT.

15.	fiWvis fesvis (sur.8) Rerosi (sur.9) da wiwvis Sina-
gani aRnagoba (sur.10) gvarwmunebs rom TiToeulis Sinag-
noba, urTierTgadabmul sistemaTa erTianoba da mTliano-
baa. fesvis, Rerosi da wiwvebis Sinagan struqturaSi nawili 
ar arsebobs, calkeuli sistemebi erTmaneTze mierTebul-
ni, kanomzomierebis, wersigisa da aucilebel urTierT-
damokidebulebaSi myofi sistemebi arian da universalur 
sistemas warmoSoben.

16.	 nawilebi da arc nawilakebi bunebaSi da sistemaSi ar 
arseboben.

sistema, sxvadasxva daniSnulebisa da gansxvavebul 
ganzomilebaTa sidideebisagan Seqmnili erTianoba da 
mTlianobaa.

universaluri sistema sxvadasxva daniSnulebis siste-
maTagan Seqmnil erTianobasa da mTlianobas warmoadgens.
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