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redaqtorisagan

adamiani uxsovari droidan cdilobs garemomcvel sa-
myaros gagebas da intuiciisa da im codnis safuZvelze, 
romelic mas moepoveba mocemuli momentisaTvis, an samya-
ros suraTis Seqmnas.

codnis moculobis zrdasTan erTad icvleboda samya-
ros agebulebis suraTic, magram rCeboda WeSmaritebis 
garkveuli nawili. samyaros agebulebis jer kidev pirveli 
suraTebi – sam veSapze an sam spiloze moTavsebuli Cveni 
planeta ukve Seicavda WeSmaritebis elements – saxeldobr 
mas, rom igi sasruli zomebisaa. ptolomes warmodgeniT,  
erTi ciuri sxeuli brunavda meore ciuri sxeulis ir-
gvliv. niutonis caTa meqanikis mixedviT ki ciuri sxeulebi 
ukve urTierTqmedeben.

mecnierulad gaazrebuli gare samyaros agebulebis axa-
li fuZemdebluri ideebi yovelTvis ukavSirdeboda gan-
sxva vebuli warmodgenebis brZolas. ase iyo `fardobiTo bis 
specialuri Teoriis~ drosac, romelic  uaryofda msof-
lio eTeris arsebobas, ase iyo a. einSteinis `fardobiTobis 
zogadi Teoriis~ drosac, romelic ukuagdebda niutonis 
caTa meqanikas.

es meqanika, einSteinisagan gansxvavebiT da sul sxva 
mizezebis gamo, ukuagdo skolis maswavlebelma taras ab-
zianiZem. igi cxovrobda TbilisSi, sabWoTa saqarTvelos 
dedaqalaqSi da nayofierad muSaobda fizikis mecniere-
bis gafarToebis sakiTxebze Tavis samSobloSi [1, 2]. samya-
ros agebulebis einSteiniseuli suraTi, dawyebuli me-20 
saukunis pirveli meoTxedidan da TiTqmis Cven dromde, 



8

oficialurad miiCneoda mTeli mecnieruli msoflmxedve-
lobis safuZvlad. ukanasknel dros axali eqsperimentuli 
monacemebis safuZvelze mravali mecnieri kategoriulad  
uaryofs am Teoriebis marTebulobas. ufro metic, miuTi-
Teben maT negatiur rolze mecnierebisa da teqnikis  gan-
viTarebis procesSi [2, 3, 4].

aseTive Seurigebeli pozicia ekava taras abzianiZes, 
mxolod im gansxvavebiT, rom igi Tavis mosazrebebs 80 
wliT ufro adre gamoTqvamda da Tanac im dros, rodesac 
srulad dominirebda samyaros agebulebis einSteiniseuli 
suraTi. flobda ra mecnierebis sxvadasxva dargSi farToO 
codnasa da azrovnebis iseT simZlavres, romelic ara-
friT Camouvardeboda mecnierebis korifeTa simZlavres, 
an TvalnaTliv dainaxa am TeoriaTa usafuZvloba da dau-
sabuTebloba, igi martod, daucxromelad amtkicebda amas 
mecnieruli msjelobiT. jerovnad afasebda ra niutonis 
genialur intuicias, niutonisa, romelmac dawera planete-
bis moZraobis swori maTematikuri formulebi, batoni ta-
ras abzianiZe kategoriulad uaryofda mxolod mizidulo-
bis Zalis arsebobas ganzidvis Zalis gareSe. eyrdnoboda 
ra cnobili meqanikosebis Sromebs, man es daamtkica Tavis 
wignSi `niutonis kanonebis kritika da kepleris elifsis 
ageba~. man TvalnaTliv gviCvena, rom kepleris  eliptiku-
ri orbitebis miReba SeuZlebelia mxolod niutonis sam da 
msoflios mizidulobis kanonebze  dayrdnobiT, rodesac 
ar viTvaliswinebT ganzidvis Zalas. 

mizidulobisa da ganzidvis Zalebis erToblioba ki 
axasiaTebs rxeviT moZraobebs, rac Cveni avtoris azriT, 
materiis moZraobis Tandayolili Tvisebaa. ase rom, ciu-
ri sxeulebis moZraoba eliptikur orbitebze warmoadgens 
am sxeulebis rxeviTi moZraobebis jams, magram am martiv 
logikur daskvnas ewinaaRmdegeba arsebuli azri, rom ke-
pleris elifsis ageba rxeviTi moZraobebis safuZvelze  
SeuZlebelia. batonma taras abzianiZem maTematikurad 
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daamtkica – ramdenime rxeviTi moZraobebis SekrebiT Se-
saZlebelia kepleris eliptikuri orbitebis miReba. baton 
taras abzianiZisaTvis einSteinis orive Teoriis miuRe-
bloba am Teoriebis xelovnurobaSi, realuri bunebisagan 
mowyvetaSi da iseTi argumentebis ararsebobaSia, romlebic 
SeZlebdnen maTi simarTlis damtkicebas. `maTematika ver 
aiRebs pasuxismgeblobas zogierTi ZiriTadi debulebebis 
dedaarsze, rodesac isini mowyvetilia ZiriTadi  materia-
luri sinamdvilisagan... araswori postulatebis da araswo-
ri winapirobis SemTxvevaSi, vRebulobT mcdar araswor da 
gaugebar Sedegs, Tumca mocemuli sakiTxi maTematikurad 
sworad iyo damuSavebuli~. batoni tarasi kategoriulad 
ewinaaRmdegeboda obieqturi materialuri sinamdvilisad-
mi einSteiniseul imdagvar midgomas, rodesac amboben, rom 
`Teoria unda igebodes gonebaWvretiT da Semdeg ki metad 
Tu naklebad xelovnuri damatebiTi postulatebis saSua-
lebiT, xdebodes cdiseul faqtebTan Sewyoba~, an rodesac 
akvirdebodnen im azrs, rom `TuU gonebis winaaRmdeg saer-
Tod ar SevcodavT, maSin verc verafersac mivaRwevT~.

einSteinis orive Teoriis WeSmaritebis damamtkicebeli 
argumentebis ararsebobas batoni tarasi imiTac amtki-
cebs, rom es `argumentebi~ miiRes klasikuri fizikis Car-
CoebSi einSteinamde bevrad adre. magaliTad, sayovalTaod 
cnobili formula E=mc2, romelic usamarTlod einSteins 
miaweres, gamoiyvana bevrad adre jozef tomsonma. batoni 
taras abzianiZe  gamodioda moxsenebiT sabWoTa kavSiris 
mecnieraTa akademiis fizikis, astronomiisa da maTematikis 
institutebis  akademiuri auditoriebis winaSe TbilisSi, 
leningradsa (amJamad sanqt-peterburgi) da moskovSi. am 
moxsnebebis protokolebidan, sxdomaTa stenogramebidan 
da moxsenebebis Sesaxeb recenziebidan cxadi xdeba, rom 
gacxovelebuli azrTa gacva-gamocvlis miuxedavad, momxse-
neblis argumentebis winaSe principul Sepasuxebas adgili 
ar hqonia. magram gasagebi mizezebis gamo (ix. qvemoT) maT-
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Tan arc deklarirebuli Tanxmoba iyo gamoTqmuli. aris 
mxolod am `moxsenebebis Sinaarsis publikaciis sasurve-
loba farTo diskusiisaTvis~, ris Sedegadac avtorma gamo-
qveyna ori wigni: `niutonis kanonebis kritika da kepleris 
elifsis ageba~ da `bunebismetyvelebis zogierTi meTodo-
logiuri problemis Sesaxeb; a. einSteinis fardobiTobis 
specialuri da zogadi Teoriis Sesaxeb~. magram radganac 
jer kidev 1934 wels miiRes skp(b) centraluri komitetis 
dadgenileba  `diskusiebi relativizmis Sesaxeb~ [2], romlis 
mixedviTac fardobiTobis Teoriis kritikisaTvis avtore-
bi isjebodnen sakoncentracio banakebSi gagzavniT, meore 
wigni, batoni tarasis sicocxleSi ar dabeWdila. pirveli 
wigni ki, romelic ar Seicavs einSteinis aSkara kritikas, 
gamovida 1961 wels, rodesac sagrZnoblad daubera posts-
talinuri Tavisuflebis qarma da batoni tarasis Zmam, la-
diko abzianiZem daikava maRali Tanamdeboba saqarTvelos 
mTavrobaSi. taras abzianiZe ki, Cemi azriT, gadaurCa mka-
crs devnas mxolod imitom, rom igi moklebuli iyo xmau-
rian titulebs da samecniero wodebebs, Tanac ar Canda mis 
ideebTan deklarirebuli Tanxmoba imaTgan, visac kargad 
esmoda, ATuU ra Sedegebis miReba SeiZleboda amiT!

aucilebelia aRiniSnos, rom batoni tarasi amtkicebda 
samyaros suraTis niutoniseuli da einSteiniseuli midgo-
mis mcdarobas, raTa waredgena Tavisi mosazrebebi, romle-
bic efuZneboda Zveli filosofosebis Sexedulebebsa da 
mosazrebebs. yovelive es man aRwera Tavis pirvel wignSi 
niutonis kritikis Semdeg. es kritika daiyvaneba imaze, rom 
`Cven garkeveviT SeiZleba vTqvaT, yovelive bunebrivi – pla-
netebis, sxeulebis, molekulebis, atomebis, eleqtronebisa 
da Tanamedroive fizikis sxva elementaruli nawilebis Tavi-
sufali moZraoba  warmoadgens Tavisufal rxeviT moZraobas 
mTeli Tavisi kanonzomierebiT. amasTan aRniSnuli rxeviTi 
moZraobebi ganixileba ara rogorc egreT wodebuli `Zala~, 
aramed rogorc materiis moZraobis umartivesi ZiriTadi 
forma~.
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gamomdinare am warmodgenebidan, dinamikis pirveli ka-
noni man Camoayaliba Semdegnairad: `yoveli Tavisufali 
sxeuli inarCunebs perioduli rxeviTiU moZraobis mdgoma-
reobas, vidre gareSe mizezi ar gamoiyvans mas am mdgoma-
reobidan~. ufro logikuri iqneboda, baton tarasis Teoria 
Camoyalibebuliyo ukve einSteinis kritikis Semdeg, meore 
wignis boloSi, an calke wigni mieZRvna am TeoriisaTvis. 
amis SesaZlebloba sicocxlis ganmavlobaSi, vfiqrob, didi 
ar iyo, magram sakuTari TvalTaxedvis dafiqsireba auci-
lebeli gaxldaT!

sayuradReboa, rom meore wignis saTauri ufro vrce-
lia, vidre einSteinis Teoriis kritika. es, Cveni azriT, 
dakavSirebulia imasTan, rom etyoba, batoni tarasi api-
rebda moazrovne sazogadoebis Secdenas sxva magaliTebis 
garCeviTac. Cveni varaudis sasargeblod metyvelebs is 
faqti, rom warmodgenili wignis winasityvaobaSi saTauris 
Semdeg figurirebs minaweri: `Sekvecili 50%-iT~. dasana-
nia, rom xelnaweris gagrZeleba jer ver moiZebna. batoni 
tarasi gamodioda ara mxolod samyaros einSteiniseuli 
abstraqtuli aRweris winaaRmdeg, aramed axali aRmoCene-
bis `iZulebiTi aRiarebis~ winaaRmdegac, rac gamomuSavda 
mecnierebaSi einSteinis Teoriis daumsaxureblad farTo 
aRiarebis Semdeg. igi gamodioda popularuli avtorite-
tebis urTierTSexebis winaaRmdegac, rac misi azriT, `Ta-
vgzas ubnevs axalgzardobas, romelic aRarc ki cdilobs 
ipovos raime SemoqmedebiTi saqmianoba, mecnierebis aseTi 
figurantebisa da wuTieri reklamebis garda...~

gamomdinare yovelive zemoTqmulidan, taras abzianiZis 
daucxromeli brZola mecnierul WeSmaritebisaTvis namdvi-
lad iqneboda ara mxolod mecnieruli, aramed  moqalaqeo-
brivi gmirobac! TviT igi warmogvidgeba Cven, rogorc didi 
moazrovne, azrovnebis siRrmiT TviT einSteinTan, romelsac 
is didad afasebda da ase moxdenilad akritikebda! batoni 
tarasi TiTqosda winaswar grZnobda Tavis momavals, sinanu-
liT wers im mecnierebze, romlebmac Seitanes mecnierebaSi  
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sagrZnobi SenaZeni, magram sxvadasxva garemoebis gamo ver 
gaiges Tanamedroveebma. an aRmoCndnen gaqurdulni (ideebis 
doneze) an daumsaxureblad daviwyebulni. es ukanaskneli 
garemoeba kinaRam Seexo masac, magram madloba ufals, rom 
naxevarsaukunovani miviwyebis Semdeg, misi naTesavebis Za-
lisxmevis Sedegad, batoni tarasis saxeli ibrunebs kuTvnil 
adgils. am saqmeSi gansakuTrebuli madlierebis Rirsia misi 
SviliSvili, cnobili urologi, profesori giorgi Jvania, 
romlis ZalisxmeviTac gamoica taras abzianiZis pirveli da 
meore wigni rusul da inglisur enebze da  daibeWda erT 
wignad. es aris Zvirfasi adamianisadmi gamovlenili ara mxo-
lod pativiscemis, valis  moxdisa da siyvarulis gamoxatva, 
aramed zogadsakacobrio qmedeba, romlis wyalobiTac man 
gaacno moazrovne sazogadoebas meoce saukunis erT-erTi 
didi  moazrovne – taras abzianiZe!

1.	 Абзианидзе	 Т.	 С.	 –	 «О	 некоторых	 методологических	 проблемах	
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Наука.
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fizikas-maTematikis mecnierebaTa doqtori, 
profesori a. gerasimovi (stu)

P. S. wignis im nawilSi, romlis saTauria, a. einStei-
nis fardobiTobis specialuri da zogadi Teoriis Sesaxeb 
SenarCunebulia citirebis originaluri xerxi, romelsac 
mimarTavda avtori Tavis xelnawerSi. magaliTad, [19650]. 50 
niSnavs citirebuli literaturis rigiT nomers, 196 ki –am 
teqstis gverds.
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winasityvaobis nacvlad

namdvili Sromis `niutonis kanonebis kritika da keple-
ris elifsis ageba~ pirveli gamocema daibeWda 1934 wels. 
daegzavna sabWoTa kavSiris mecnierebaTa akademiis fizi-
kisa da astronomiis institutebsa da avtoritetul spe-
cialistebs. 

1938, 1948 da 1950 wlebSi me vesaubre Cemi Sromis re-
cenzentebs Tbilissa da moskovSi.

1938 wels sabWoTa kavSiris mecnierebaTa akademiis qar-
Tuli filialis specialur komisiaze xuTi profesoris 
SemadgenlobiT da 1949 wels leningradSi sabWoTa kavSiris 
Teoriuli astronomiis samecniero sabWos gafarToebul 
sxdomaze mosmenil iqna Cemi moxseneba: `msoflio mizidu-
lobis Zalis Sesaxeb~ anu naSromis pirveli nawili.

orive sxdomaze moxsenebam azrTa cxoveli gacvla-gamo-
cvla gamoiwvia. yvela arsebulma recenziam sabWoTa kavSi-
risa da saqarTvelos fizikis, maTematikisa da astrono-
miis institutebidan, piradma saubrebma recenzentebTan, 
Tbilissa da leningradSi Catarebulma diskusiebma dag-
varwmuna mec da Cemi recenzentebi imaSi, rom aucilebelia 
Cemi naSromis publikacia, raTa igi iqces farTo diskusiis 
sagnad (ix. sxdomaTa stenogramebi, amonawerebi oqmebidan 
da recenziebi).

amasTan dakavSirebiT 1961 wlis axal redaqciaSi, specia-
listTa TxovniT, naSromi daiyo or nawilad.
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pirvel nawilSi datovebul iqna iseTi maTematikuri 
gamoyvanebi, romlebic ar Seicaven raime gaugebrobis Sem-
cvel, maTi araswori gagebis mizezebsa da gansxvavebul 
midgomas maTi gaazrebisas. am nawilis moculobis Sesamci-
reblad zogierTi paragrafi gadatanilia meore nawilSi.

am cvlilebis Sedegad naSromis meore nawili `msoflio 
mizidulobis Zalis Sesaxeb~ dayvanilia sam Tavamde.

pirvel TavSi ganxilulia niutonis msoflio mizidu-
lobis kanoni planetebis moZraobis diferencialur gan-
tolebebTan erTad; aqvea ganxiluli kepleris sami kanoni.

maTematikuri analizis saSualebiT naCvenebia, rom pla-
netebis orbitebis eliptikuri figurebis fizikuri inter-
pretacia niutonis meqanikis mixedviT, ise rogorc centris-
ken mimarTuli Zalisa da inerciiT moZraobis erToblivi 
Sedegi, sruliad miuRebelia, ewinaaRmdegeba planetebis 
orbitebis eliptikuri figuris gamoyvanis maTematikur 
daskvnebs, romlebic TviT niutonis mieraa SemuSavebuli.

mkacri maTematikuri analizi gviCvenebs, rom mzis sis-
temis planetebis moZraobis praqtikulad samarTliani 
difercialuri gantolebebi warmoadgenen rxeviTi mo-
Zraobebis gantolebebs da araferi aqvT saerTo niutonis 
msoflio mizidulobis kanonTan.

naCvenebia, rom kepleris samive kanoni warmoadgens au-
cilebel Sedegebs, romlebsac vRebulobT rxeviTi moZrao-
bis ganxilvisas da am moZraobebis Sekrebis Sedegadaa miRe-
buli.

amasTan erTad mtkicdeba, rom mzes ar SeiZleba gaaC-
ndes raRac gansakuTrebuli mimzidveli Zala da nacvlad 
jadosnuri tangencialuri Zalisa, romelic gadaaadgilebs 
planetas mizidvis perpendikularuli mimarTulebiT, vRe-
bulobT centraluri Tvisebis moZraobas – ganzidvas.

sakiTxis mTeli es maTematikuri mxare naTel da gark-
veul dadasturebas poulobs filosofiaSi, kerZod 
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dialeqtikur materializmSi, romlis mixedviTac materiis 
moZraobis ZiriTad formas warmoadgens mizidva-ganzidva, 
miaxloeba-dacileba; mizidvis Zalebis principze dafuZ-
nebuli Teoria materiis Sesaxeb ki aris mcdari; niutonis 
msoflio mizidulobis kanoni ki warmoadgens metafiziku-
ri azrovnebis magaliTs (ix. kanti, hegeli, engelsi).

meore TavSi ganxilulia ciuri meqanikis zogirTi Ziri-
Tadi sakiTxi: orbitis forma, misi daxriloba, afsidTa wr-
feebis brunva rxeviTi moZraobebis TvalsazrisiT da moy-
vanilia zogirTi faqti mizidulobis Teoriasa da realur 
sinamdviles Soris arsebuli uTanxmoebisa. 

ciuri meqanikis danarCeni sakiTxebi da Cveni planetis 
meqanikis sakiTxebi dawvrilebiT ganxilulia meore nawil-
Si. esenia: einSteinis mizidulobis Teoriis, Tanabari mo-
Zraobis, gravitaciuli velis, Tavisuflad vardnili sxeu-
lis aCqarebis, entropiis, `samyaros erTianobis~, `masisa da 
energiis~ damokidebulebis, bertranis amocanis, miqcevisa 
da moqcevis da bode-ticiusis problemebi. 

ganxilulia, agreTve, kepleris mesame kanonisa da mer-
kuris afsidTa wrfeebis brunvis sakiTxebi, moyvanilia sa-
myaros sistemis ptolomes, kopernikis, niutonisa da einS-
teinis swavlebebis zogadi mimoxilva.

mesame TavSi naCvenebia, rom mecnierebaSi damkvidrebuli 
mosazreba, rom rxevaTa moZraobebisagan ver aigeba keple-
ris elifsi, sruliad usafuZloa, moyvanilia amis SesaZle-
blobis maTematikuri damtkiceba. marTlacda, naCvenebia, 
rom rxevaTa moZraobebis Sekrebis safuZvelze vRebulobT 
kepleris elifss yvela Tavisi maxasiaTebeli TvisebebiT.

am sakiTxis gadaWra – mTeli saplaneto meqanikis ga-
mosaxva rxeviTi moZraobebis maTematikuri gantolebebiT 
– iZleva yvela fizikuri movlenebis aRqmis da gagebis 
erTianobas mecnierebaSi anu `samyaros erTianobis~, `samya-
ros harmoniis~ (kepleris mixedviT), einSteinis gamoTqmiT 
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ki – `erTiani velis Teoriis~ ideas. es idea gamoTqmuli 
iyo Zveli samyaros mecnierebis mier da mas mxars uWers 
Tanamedroveobis mecnierebic.

`msoflio miziduloba~ araerTxel ucdiaT ganexilaT, 
rogorc eleqtromagnituri movlena, magram yovelgvari 
aseTi mcdeloba warumatebeli iyo.. Tu ar CavTvliT mizi-
dulobas, materialuri samyaros yvela danarCeni Zalebi 
– eleqtromagnituri bunebisaa~ (ix. linkolni, barneti 
`samyaro da doqtor einSteinis Sromebi~) anu bernulis 
gamoTqmiT `warmoadgenen sxvadasxva gvaris martiv, wesier 
da mdgrad rxevebs~ (ix. bernuli `berlinis akademiis isto-
ria~).

mzis sistemis planetebis moZraobis yvela ganxilul 
SemTxvevaSi, rodesac maT vixilavdiT, rogorc rxeviT mo-
Zraobebs, Cven davrwmundiT, rom araviTar winaaRmdegobas 
adgili ar hqonia (gansaxilav moculobaSi), magram Semdgom 
etapze, magaliTad, `WeSmariti orbitebis~ gansazRvrisas 
ciur meqanikaSi an ki mTlianad fizikaSi, darwmunebulni 
ver viqnebiT, rom raime saxis SeuTanxmeblobas ar eqneba 
adgili. aris ki upirobo garantia samyaros gagebis konce-
fciis wundadebul maTematikur sisworeSi?

didma mecnierebma – dekartem, niutonma, helmholcma, 
laibnicma, furiem, eilerma, hausma da sxvebma mogvces mo-
Zravi sxeulis kinematikuri Tvisebebis kvlevis analitiku-
ri meTodebi. am meTodebis arsi isaa, rom moZravi sxeulis 
kinematikur elementebs Soris yvela Tanafardobas vRebu-
lobT maTi damakavSirebeli gantolebebidan; kinematikuri 
elementebis Semdgomi gamokvleva – moZravi sxeulis gzis, 
siCqarisa da aCqarebis cvlilebis dadgena – es algebrisa 
da analizis prerogativaa anu am gantolebebidan gamomdi-
nare Sedegebis miReba.

meore mxriv, moZravi sxeulis kinematikuri da geome-
triuli elementebis ufro siRrmiseuli Seswavla warmoebs 
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usasrulod mcire sidideTa aRricxvis saSualebebiT anu 
integraluri mrudebis gansazRvriT rxeviTi sistemebis 
Tvisebebis safuZvelze; sxva sityvebiT rom vTqvaT, ener-
giis maragis im farglebSi, rasac iZleva an Rebulobs es 
sistema, vaxdenT sistemis qcevis diferencialuri ganto-
lebis integrirebas.

samyaros arsis gagebis miTiTebuli koncefciis Semdgomi 
ganviTareba `SeSfoTebuli moZraobebis~ anu WeSmariti or-
bitebisa da dedamiwis zedapirze sxeulTa moZraobis Seswa-
vlis aseTi midgoma ver gamoiwvevs raime winaaRmdegobas, 
radgan aseTi winaaRmdegoba ar arsebobs im gantolebebSi, 
romlebic gansazRvraven moZravi sxeulis kinematikuri da 
geometriuli elementebis ZiriTad Tanafardobas. am Tana-
fardobidan, rogorc cnobilia, gamomdinareobs moZrao-
bis yvela danarCeni saxeebi rogorc dedamiwis zedapirze, 
aseve ciur meqanikaSic. 

amave dros urigo ar iqneba gvaxsovdes, rom planete-
bis `SeSfoTebuli moZraoba~ SesaZloa ganvixiloT rogorc 
iseTi uSfoTveli moZraoba, romlis yvela elementi drois 
uwyvet funqciebs warmoadgenen (ix. duboSini, `ciuri meqa-
nikis Sesavali~); `SeSfoTebuli moZraobebis~ astrono-
miul TeoriaSi ki diferencialuri gantolebebi, romlebic 
linStedtis, hildenis, bolenisa da sxva meTodebiT amoixs-
neba, warmoadgenen arawrfivi rxeviTi sistemebis gantole-
bebs (ix. krilovi, bogoliubovi, `arawrfivi meqanikis Sesa-
vali~). zustad aseve planetebis Tanamgzavrebis orbitebis 
gansazRvrisas, romelic eileris, hilis da adamsis meTode-
biT xdeba, saqme gvaqvs rxeviTi moZraobis gantolebebTan 
(ix. eileri, `mTvaris moZraobis axali Teoria~).

maSasadame, `SeSfoTebuli moZraobis~ orbitis gansa-
zRvra, rodesac yvela kinematikuri da geometriuli ele-
mentebi unda ukavSirdebodes uSfoTveli moZraobis ele-
mentebs, mxolod analizis saqmea, sadac yvela gamoTvla 
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srul TanxmobaSia da iseTi siaxlis aRmoCena, romelsac ar 
Seicavs ganxiluli gantolebebi, SeuZlebelia. 

Tu SemdgomSi samyaros ganxilul koncefciaSi aRmoC-
ndeba raime SeuTanxmebloba, isini TviT gantolebebSia 
saZiebeli da ara miRebul koncefciaSi, romelic efuZneba 
bunebis dialeqtikur kanonebsa da `samyaros erTianobas~.

zemoTqmuli utyuarad dasturdeba imiT, rom Zveli da 
axali samyaros udidesi moazrovneebi – piTagora, empedo-
kle, demokrite, aristotele, dekarti, kanti, hegeli da 
sxvebi ixilaven materias, rogorc mizidvisa da ganzidvis 
erTianobas.

Tuki samyaros ptolomes koncefciam, dafuZnebulma 
aristoteles filosofiaze, gaZlo 1600 weli, niutonis 
samyaros koncefciam, romelic metafizikur materializms 
efuZneboda – 300 weli, SeiZleba darwmunebiT vTqvaT, rom 
samyaros SemoTavazebuli koncefcia mudmivad iqneba gan-
viTarebis procesSi, radgan igi efuZneba azrovnebis mec-
nierul meTods – dialeqtikur materializms, romlis Ta-
naxmad samyaros warmodgenil koncefciaSi aisaxeba TviT 
bunebis obieqturi kanonzomiereba da ara raime subieqtu-
ri (ptolome), ganyenebuli (niutoni), nebismieri (einStei-
ni), rac droebiTia da gardamavalia, ris gamoc irRveoda 
Zveli Teoriebi.

amitomac darwmunebuli varT, rom samyaros SemoTavaze-
bul koncefcias ar emuqreba arc ptolomes, arc niutonis 
da arc einSteinis koncefciebis bedi, magram mas elodeba 
zednaSeni da ganviTareba.

taras abzianiZe
Tbilisi, 1961 weli.
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ANNOTATION

1.	Physical	 interpretation	of	 the	elliptical	figure	of	 the	orbit	of	planets	
according	 to	 Newton	 mechanics,	 as	 attraction	 to	 the	 fixed	 (immovable)	
centre	 and	 movement	 under	 its	 own	 momentum,	 deux	 not	 coincide	 with	
mathematical	 conclusions	 of	 the	 elliptical	 figure	 of	 the	 orbit	 of	 planets	
drawn	by	Newton	himself,	 and	 even	 contradicts	 them.

2.	Exact	mathematical	analysis	shows	that	practically	correct	differential	
equations	 of	 the	 movement	 of	 the	 planets	 of	 the	 solar	 system	 express	
not	 the	 law	 of	 attraction	 (gravity)	 and	 inertia	 but	 real	 dialectical	 laws	 of	
nature	 –	 attraction	 –	 repulsion,	 viz	 they	 represent	 equations	 of	 oscillatory	
movements.

3.	According	 to	mathematical	 analysis	Kepler’s	 three	 laws	and	all	 the	
laws	 of	 planetary	mechanics	 are	 the	 necessary	 consequence	 of	 oscillatory	
movements,	 and	 they	 are	 received	 by	 the	 composition	 of	 oscillatory	
movements.

4.	 The	 opinion	 established	 in	 science	 that	 it	 is	 impossible	 to	 receive	
Kepler’s	 ellipsis	 from	oscillatory	movements,	 is	wrong.	This	 paper	 shows	
that	Kepler’s	ellipsis	is	possible	to	receive	only	from	oscillatory	movements.

Moreover	the	given	paper	shows	that	the	sun	cannot	exert	any	gravity,	
and	 instead	 of	 some	 mysterious	 tangential	 force,	 that	 drives	 the	 planet	
in	 the	 direction	 perpendicular	 to	 gravity	 (attraction),	movement	 of	 central	
character-is	 received	 it	 is	 repulsion.

5.	 This	 mathematical	 side	 of	 the	 questions	 find	 its	 clear	 and	 definite	
justification	 in	 philosophy,	 viz.	 in	 dialectical	 materialism,	 according	 to	
which,	the	principal	form	of	movement	of	matter	is	–	attraction	–	repulsion.

The	 theory	 of	 matter	 based	 on	 the	 gravity	 principle	 is	 wrong,	 and	
Newton’s	law	of	universal	attraction	is	an	example	of	metaphysical	thinking	
(see	Kant,	Hegel,	F.	Engels).
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6.	 Several	 attempts	 were	 to	 connect	 the	 universal	 attraction	 with	
electromagnetic	 phenomena,	 viz.	 with	 oscillatory	 movements,	 but	 up	 to	
this	 time	 they	 were	 all	 failures	 (see	 Lincoln	 Barnett `The	 Universe	 and	
the	works	of	Dr.	Einstein”,	 1948).

7.	Now,	when	it	is	proved	in	the	paper,	that	not	only	the	interaction	of	
bodies	on	the	surface	of	the	earth	(see	D.	Bernulli `Histoire	de	l’academie	
de	 Berlin”,	 1753)	 but	 the	 whole	 planetary	 mechanics	 is	 subjected	 to	 the	
laws	of	oscillatory	movements,	we	can	unite	classical	physics	with	quantum	
physics,	and	thus	penetrate	into	the	structure	of	the	elementary	particles	of	
the	 atom	more	deeply.

8.	 The	 following	 facts	 speak	 in	 favour	 of	 this	 statement:	 having	
expressed	attraction	and	repulsion	the	bases	of	 the	universe	–	by	the	same	
mathematical	 equations	 of	 oscillatory	 movements,	 we	 introduce	 united	
understanding	 of	 all	 physical	 phenomena	 in	 the	 science,	 viz. `the	 United	
of	 the	 Universe”	 or	 as	 Kepler	 calls	 it `the	 Harmony	 of	 the	World”,	 and	
according	 to	 Einstein `the	 Theory	 of	 f	 United	 Field”,	 where	 separate	
forms	 of	 the	 movement	 of	 matter,	 which	 are	 different	 in	 quality,	 are	
always	subjected	to	the	regularity	of	oscillatory	movements	and	at	definite	
correlation	pass	 into	 each	other.

17.	Perovskaia	Street	 T. Abzianidze
Tbilisi
1961
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ANNOTATION

1.	 L’interprétation	 physique	 d’une	 figure	 elliptique	 de	 l’orbite	 des	
planètes	 d’après	 la	 mécanique	 de	 Newton	 comme	 force	 d’attraction	 vers	
le	 centre	 immobile	 et	 le	mouvement	 d’inertie	 ne	 correspond	 nullement	 et	
se	 trouve	en	contradiction	avec	 les	deductions	mathématiques	de	 la	figure	
elliptione	de	 l’orbite	 des	 planètes,	 dounées	par	Newton	 lui-même.

2.	La	striete	analyse	mathématique	montre	que	les	équations	différentielles	
du	mouvement	 planétaire	 du	 système	 solaire,	 qui	 en	 pratique	 sont	 justes,	
expriment	 non	 la	 loi	 de	 l’attraction	 et	 de	 l’inertie	mais	 de	 véritables	 lois	
dialectiques,	 des	 lois	 de	 la	 nature	 –	 d’attraction	 –	 repoussement,	 c’est	 à	
dire	 présentent	 des	 équations	des	mouvements	 oscillatoires.

3.	On	en	déduit	d’une	façon	mathématique	que	les	trois	lois	de	Kepler	
et	 toutes	 les	 lois	 de	 la	 mécanique	 planétaire	 présentent	 les	 conséquences	
indispensables	 des	mouvements	 oscillatoires,	 se	 formant	 de	 l’addition	 des	
mouvements	 oscillatoires.

4.	 L’opinion	 établie	 dans	 la	 science	 que	 l’ellipse	 de	 Kepler	 ne	 peut	
étre	 des	 mouvements	 oscillatoires	 n’est	 point	 conforme	 à	 la	 vérité.	 Dans	
l’onvrage	on	prouve	que	ce	n’est	que	des	mouvements	oscillatoires	qu’on	
puisse	 obtenir	 l’ellipse	de	Kepler.

En	 même	 temps	 on	 prouve	 que	 le	 soleil	 ne	 peut	 avoir	 aucune	 gorce	
d’attraction,	 et,	 qu’au	 lieu	 d’une	 mystérieuse	 force	 tangente	 qui	 entraîne	
la	 planète	 dans	 la	 direction	 perpendiculaire	 à	 l’attraction,	 il	 se	 fait	 un	
mouvement	 d’un	 caractère	 central-le	 repoussement.

5.	 Tout	 le	 coté	 mathématique	 de	 la	 question	 est	 confirme	 d’une	
facon	 nette	 et	 dèfinie	 par	 la	 philosophie,	 notamment	 par	 le	 matérialisme	
dialectique,	 selon	 lequel	 attraction-repoussement	doit	 être	 reconnu	comme	
forme	fondamental	du	mouvement	de	la	matière,	et	celle	qui	est	fondée	sur	
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le	principe	de	l’attraction	de	la	matière,	et	la	loi	de	Newton	sur	l’attraction	
universelle	 est	 un	 exemple	 de	mentalité	 métaphysique	 (voir	 Kant,	 Hegel,	
Engels).

6.	 On	 a	 tâche	 à	 maintes	 reprises	 de	 lier	 l’attraction	 universelle	 avec	
les	 phénomènes	 électromagnétiques,	 c’est	 à	 dire	 avec	 les	 mouvements	
oscillatoires,	 mais	 jusq’à	 présent	 toutes	 ces	 tentatives	 ont	 échouées	 (voir	
Lincoln	Barnett `The	Universe,	 and	 the	works	of	 dr.	Einstein”,	 1948).

7.	 Mais	 anjourd’hui,	 quand	 dans	 l’ouvragell	 est	 prouvé	 que	 non	
seulement	 l’interaction	des	 corps	 à	 la	 surface	de	 la	 terre	 (voir	D.	Bernulli 
`Histoire	 de	 l’académie	 de	Berlin”,	 1753),	mais	 aussi	 toute	 la	mécanique	
planètaire	 est	 soumise	 aux	 lois	 du	mouvement	 oscillatoire,	 nous	 pouvons	
unir	 la	 physique	 classique	 à	 la	 physique	 de	 quantum	 et	 pénétrer	 plus	
profondément	 dans	 la	 structure	 des	 particules	 élémentaires	 des	 atomes.

8.	 Cette	 thèse	 présente	 encore	 l’avantage	 suivant:	 en	 exprimant	 par	
les	 mêmes	 êquations	 mathématiques	 des	 mouvements	 oscillatoires	 les	
pricipes	de	 l’univers,	 attraction	 et	 électromagnetisme	nous	 apportons	dans	
la	 science	 une	 compréhensîon	 unique	 de	 tous	 les	 phénomènes	 physiques,	
c’est	 à	 dire	 l’uniformité	 de	 l’Univers”,	 ou	 bien	 d’après	 l’expression	 de	
Kepler `l’Harmoine	du	monde”,	 et	d’après	Einstein `la	Théorie	du	champ	
unique”,	 où	 des	 formes	 isolées	 qualitative	 mouvements	 différentes	 son	
toujours	soumises	à	 la	 régularité	des	mouvements	oscillatoires	et	 sous	des	
rapports	 définis	 elles	 se	 transforment	mutuellement.	

Tbilisi	 T. Abzianidze
Rue	Perovskaia,	 17
1961
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ANNOTATION

1.	Die	physikalische	 Interpretation	der	 elliptischen	Fugur	Orbite	 einer	
der	 Planeten,	 der	 newtonischer	 Mechanik	 nach,	 als	 eine	Anziehungskraft	
zum	 unbeweglichen	 Zentrum	 und	 der	 trägen	 Bewegung,	 stimmt	 nicht	
überein	 und	 widerspricht	 den	 mfthematischen	 Schlussfolgerungen	 der	
ellyptischen	Figur	einer	Orbite	der	Planeten,	die	von	Newton	gegeben	sind.

2.	 Eine	 eingehende	 mathematische	 Analyse	 zeigt,	 dass	 die	 durch	
die	 praktische	 Beobachtungen	 der	 himmlischen	 Mechanik	 bewährende	
differenziale	Gleichungen	 der	Bewegung	 der	 Planeten	 des	 Sonnensystems	
keine	Anziehung	und	Trägheit	sind,	sondern	stellen	das	dialektische	Gesetz	
der	 Natur-das	 Gesetz	 der	Anziehungs	 und	Abstossungskraft	 dar,	 d.	 h.	 sie	
stellen	 eine	Gleichung	der	Schwingungsbewegung	dar.

3.	Es	wird	mathematish	ein	Schluss	gezongen,	dass	drei	Kepplerschen	
Gesetze	und	alle	Gesetze	der	Planeten-Mechanik	nur	aus	den	Eigenschaften	
der	 Schwingungsbewegungen	 folgen	 und	 man	 erhält	 sie	 aus	 dem	
Zusammenlegen	der	Schwingungsbewegungen.

4.	Die	in	der	Wissenschaft	existierende	Meinung,	dass	es	unmöglich	sei	
aus	 den	 Schwingungsbewegungen	 die	 Kepplersche	 Elipse	 zu	 bekommen,	
ist	falsch,	In	dem	Werk	wird	es	bewiesen,	dass	die	Kepplersche	Elipse	nur	
aus	 den	Schwingungsbewegungen	 zu	bekommen	 ist.

Es	wird	ebenfalls	bewiesen,	dass	die	Sonne	gar	keine	Anziehungskraft	
besitzen	 kann	 und	 statt	 der	 geheimnisvollen	 Tangenzenkraft,	 welche	
die	 Planete	 in	 einer	 zu	 der	 Anziehung	 senkrechten	 Richtung	 fortzieht,	
bekommen	wir	 eine	Bewegung	 zentralen	Charakters-eine	Abstossung.

5.	 Die	 mathematische	 Seite	 der	 Frage	 findet	 klare	 und	 bestimmte	
Bestätigungen	 in	 der	 Phylosophie	 der	 dialektisch	 –	 materialistischen	
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Weltanschaung,	 laut	der	die	Grundformen	derBewegung	einer	Materie	die	
Anziehung	und	Abstossung	 sind.

Die	 sich	 auf	 die	Anziehung	 der	Materie	 stützende	 Theorie	 ist	 falsch,	
ungenügend	 ist	 ebenfalls	 die	 Theorie	 der	 newtonschen	 Anziechung,	 ein	
Beispiel	 eines	methaphysischen	Denkens	 (Sihe:	Kant,	Hegel,	Engels).

6.	 Man	 versuchte	 mehrmals	 die	 Gravitationsgesetze	 mit	
elektromagnetischen	Erscheinungen,	d.	h.	mit	den	Schwingungsbewegungen	
zu	verbinden,	aber	diese	Versuche	blieben	bisjetzt	erfolglos.	(Siehe	Lincoln	
Barnett	 – `Das	Weltall	 und	die	Werken	Dr.	Einsteins”,	 1948).

7.	 Da	 es	 aber	 in	 der	 vorliegenden	Arbeit	 bewiesen	wurde,	 dass	 nicht	
nur	 die	 Zusammenwirkung	 der	 Körper	 (Siehe:	 D.	 Bernulli	 – `Histoire	
de	 l’Academie	 de	 Berlin”	 im	 Jahre	 1753)	 auf	 der	 Erdoberfiäche,	
sondern	 auch	 die	 ganze	 Planeten	 mechanik	 untersteht	 den	 Gesetzen	
der	 Schwingungsbewegungen,	 können	 wir	 die	 klassische	 Phisik	 mit	 der	
Quantenphisik	 vereinigen	 nud	 noch	 tiefer	 in	 die	 Struktur	 der	 elementaren	
Teilchen	des	Atoms	 eindringen.

Zu	gunsten	dieser	Behauptung	spricht	auch	der	Umstand	aus,	dass	wenn	
ein	und	dieselben	mathematischen	Gleichungen	der	Schwingungsbewegungen	
die	 Frundlagen	 des	 Weltalls-Gravitationsgestz	 und	 Electromagnetismus	
bezeichnet,	 so	 wird	 in	 die	Wissenschaft	 die	 einheitliche	Auffassung	 aller	
phisikalischen	Erscheinungen	eingebracht,	d.	h. `Die	Einheit	des	Weltalls”	
ider	 nach	Keppler `Harmonie	 des	Weltalls”	 oder	 auch	 naxh	Einstein `Die	
Theorie	 des	 Einheitsfeldes”,	wobei	 die	 einzelnen	 qualitativ	 verschiedenen	
Formen	 der	 Bewegungen	 der	Materie	 sind	 stets	 der	Gesetzmassigkeit	 der	
Schwingungsbewegungen	 unterwerfen	 und	 bei	 bestimmten	 Verhältnissen	
gehen	 sie	 ineinander	 über.

Tbilisi,	 T. Abzianidze
Perowskaya	17
1961
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Tavi I

planetebis moZraobisa da mzis 
mizidulobis Zalis Sesaxeb

$1. niutonis meqanikis pirobiToba

sxeulTa moZraobis kanonebs Seiswavlis maTematikuri 

fizikis dargi – Teoriuli meqanika, meqanikis ZiriTad cne-

bebs Soris arsebul yvela Tanafardobas ki gansazRvravs 

is principebi, romlebic jer kidev 1686 wels mogvca niu-

tonma Tavis saxelovan nawarmoebSi `naturaluri filoso-

fiis maTematikuri sawyisebi~.

es principebi anu aqsiomebi warmoadgenen moZraobis 

ZiriTad kanonebs.

pirveli kanoni – inerciis kanonia da igi ase gamoi-

Tqmis: `Tu sxeulze modebuli Zalebi ar aiZuleben mas 

Seicvalos Tavisi mdgomareoba, igi inarCunebs uZraobis an 

Tanabari wrfivi moZraobis mdgomareobas~.

meore kanoni – dinamikis ZiriTadi kanonia: Zala masisa 

da aCqarebis namravlis tolia.

mesame kanoni: qmedeba yovelTvis tol da sawinaaRmdego 

ukuqmedebas iwvevs.

am kanonebis safuZvelze da kepleris kanonebis gaTva-

liswinebiT niutonma meoTxe kanonic mogvca – msoflio 

mizidulobis kanoni:

   F=	–l2 Mm
r2 	.	 	 	 	 (1)
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OOori sxeulis erTmaneTisadmi mizidulobis Zala pir-

dapirproporciulia maTi masebis namravlisa da ukupro-

porciulia maT Soris manZilis kvadratisa. dinamikaSi 

moZraobis es principebi iseTive rols TamaSoben, rogorc 

aqsiomebi geometriaSi; am kanonebSi mTeli swavleba mo-

Zraobis Sesaxeb viTardeba deduqciurad, formaluri lo-

gikis saSualebiT, rogorc maTematikuri daskvnebisa da 

Sedegebis rigi.

yvela es daskvna gonebaWvretiTi xasiaTisaa; isini ise 

adgenen moZraobis kanonebs, rom ar mimarTaven bunebas 

da yvela daskvnac, romlebic am principzea dafuZnebu-

li, gonebaWvretiTi unda iyos.

`ar SeiZleba bunebaSi garedan Semoitano da Tavs moax-

vio mas sakuTari kanonebi; dialeqtikuri kanonebi TviT 

bunebaSi unda moiZebnos da isini bunebidan unda gamomdi-

nareobdnen~ (ix. engelsi, `anti-diuringi~).

rodesac planeta moZraobs araTanabrad an mrudwiru-

lad, Cven vambobT, rom masze mzis mizidulobis Zala mo-

qmedebs da es Zala pirdapirproporciulia maTi masebis 

namravlisa da ukuproporciulia maT Soris manZilis kva-

dratisa.

magram realuria Tu ara es Zala? rodesac niutons am 

kiTxvas dausvamdnen xolme, igi ar pasuxobda. Cvenc aseve 

verafers vityviT am Zalis Sesaxeb.

saWiroa aRiniSnos da xazgasmiTac ki, rom Tanamedrove 

swavleba mizidulobis Sesaxeb arc Tu mTlad niutoniseu-

lia; es swavleba mniSvnelovnad gazviadebulia da damaxin-

jebulia am didi adamianis mgznebare mimdevrebis mier. 

Tavis gamonaTqvamebSi es mimdevrebi arc ki cdiloben niu-

tonis genialuri sifrTxilis farglebSi darCenas.

`imis daSveba, rom miziduloba materiis Tandayolili 

Tvisebaa, Cveulia misTvis ise, rom erTi sxeuli unda moq-

medebdes meoreze raRac manZilze, sicarielis gavliT, ris 
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Sedegadac es qmedeba da Zalac gadaecemoda erTi sxeulidan 

meores – es CemTvis iseTi uazrobaa, rom vfiqrob, aseTi 

uazrobis msxverpli filosofiur kategoriebSi garkveuli 

verc erTi moazrovne ver aRmoCndeba~ (niutonis Txzule-

bebidan da werilebidan).

rogorc vxedavT, simZimis kanonebi niutons miaCnda 

mxolod Sedarebis wertilad. maSin igi ciuri sxeulebis 

aCqarebis formulidan xelmRvanelobda, sadac es aCqareba 

manZilis kvadratis ukuproporciulia.

didi geniosi yvelas afrTxilebda, ar gaegoT mizidu-

loba am sityvis pirdapiri gagebiT, radgan me-17 saukunis 

mecnierTa tvinSi Rrmad iyo gamjdari azri imis Sesaxeb, 

rom ciuri sxeulebi bunebrivad Tavisi centrisken iswraf-

vian.

mixeil lomonosovs samarTlianad miaCnda, rom `niu-

tons sicocxlis ganmavlobaSi ar uRiarebia mizidulobis 

Zalebi, sikvdilis Semdeg ki Tavisi mowafeebis ZalisxmeviT 

am Zalebis gulmodgine momxre gaxda~.

da marTlac, misi swavlebis mimdevrebi ciuri meqanikis 

mecnierebis ganviTarebasTan erTad, mecnierebis, romelic 

msoflio mizidulobis kanonzea dafuZnebuli da es faqti 

ganmartebasac ki ar Txoulobs, ratomRac iviwyeben, rom 

niutonis kanoni sufTa aRwerilobiTi kanonia. maT am ka-

nonSi dainaxes garkveuli da damTavrebuli movlena, ro-

melic raRac Zalis namdvilad fizikuri gamovlinebaa. es 

Zala ki, romelic viTomda niutonma daamtkica, xan mizid-

vis Zalaa, xan ki gaWimvis (ix. xvolsonis `fizikis kursi~ 

I tomi) da es saswaulebrivi Zala warmatebiT gamoiyena 

lagranJma da mTvaris sfero gaWima ise, rom misca mas 

msxlis forma, romlis viwro bolo CvenTvis SeumCnevelia, 

radgan yovelTvis mziskenaa mimarTuli; laplasma ki, batis 

bumbulze ufro msubuqi mosazrebebis safuZvelze aswia 

okeanis wylebi dedamiwis orive mxares. sxva mecnierebi 



32

am Zalebis gavleniT aiZuleben afsidTa wrfeebs ibrunon 

seqtoruli siCqaris matebis mxarisken, samyaroSi gabneuli 

planetebisgan damoukideblad.

`Tu ki ram am samyaroSi namdvilad utyuaria, es, eWvis 

gareSe, isaa, rom sxeulTa nawilakebi da TviT sxeulebi ar 

miizidebian erTmaneTisadmi da rom sinamdvileSi mizidu-

loba ar warmoadgens Zalas; magram igi misaRebia, rogorc 

ganmartebiTi Zala, romelic gviadvilebs fizikuri movle-

nebis Seswavlas. es movlenebi ki bunebaSi xdeba iseTnairad, 

rom TiTqosda mizidva marTlacda arsebobdes, Tumca sawi-

naaRmdego WeSmariteba udavoa (ix. gano, `fizikis kursi~).

aq unda aRiniSnos, rom rogorc msoflio mizidulobis 

kanoni, aseve niutonis sxva kanonebic aramc Tu amowuraven 

fizikisa da teqnikis, rogorc mecnierebis ganviTarebas, 

aramed warmoadgenen me-17 saukunis msoflmxedvelobis 

garkveul sistemas. amdenad niutonis Sromebis ganxilva 

mxolod epoqis ekonomikasTan da teqnikasTan mimarTebiT 

swori ar iqneboda.

moZraobis modalurobis aRiareba, moZravi materiis 

uaryofa, swavleba absoluturi sivrcisa da drois Sesaxeb 

– ai niutonis mier mocemuli is filosofiuri safuZvlebi, 

romlebzedac 300 wlis ganmavlobaSi viTardeboda mTeli 

klasikuri fizika.

swavleba fizikuri Tvisebebis armqone absoluturi 

sivrcis Sesaxeb sivrcisa da drois, rogorc azrovnebis 

kategoriebis Sesaxeb, ise ganmtkicda Semdgomi Taobebis 

SexedulebebSi, rom meoce saukunis fizikosTa Sromebis 

Semdeg, romlebSic ukugdebulia es abstraqtuli koncef-

cia, keTdeboda metafizikuri materializmis niutoniseu-

li sqemis gadarCenis araerTi cda. 

swavleba nivTierebis agebulebis Sesaxeb; sinaTlis 

eleqtromagnituri Teoria; fardobiTobis Teoria; talRu-

ri meqnika; axali kvanturi meqanika – ai is gzebi, romelTa 
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meSveobiTac niutonis meqanikam, rogorc mecnierebam, Tavi-

si SinaarsiT principuli cvlilebebi ganicada.

gaCnda axali warmodgenebi, axali kanonebi, axali prin-

cipebi, romlebmac saxe ucvales Zvel kanonebs, Tumca unda 

iTqvas, rom isini misaRebi iyvnen praqtikuli miznebisTvis.

amdenad gaCnda imis aucilebloba, rom momxdariyo 

mecnierebis axali miRwevebis sinTezireba Zvel cnebebTan, 

saWiro gaxda maTi logikuri, saxeldobr dialeqtikur-ma-

terialisturi safuZvlebis gaazreba imdagvarad, rom isini 

`samyaros erTianobidan~ gamomdinareondnen.

aqedan gamomdinare, saWiro gaxda am formulebs mis-

cemoda fizikuri azri, mogvexdina am formulebis swori 

interpretacia. planetTa moZraobis es formulebi moce-

mulia niutonis ukvdav nawarmoebSi `naturaluri filoso-

fiis maTematikuri sawyisebi~ da isini swori maTematikuri 

formiT arian warmodgenilni.

radgan praqtikis kriteriums mTeli WeSmariti filo-

sofiisa da mecnierebis safuZvlebi da azri warmoadgens, 

saWiro gaxda ciuri sxeulebis moZraobis praqtikulad 

swori maTematikuri gantolebebis saSualebiT maTi fizi-

kuri arsis ise gaazreba, rom am gantolebebis daxmare-

biT agvesaxa ZiriTadi erTiani kanonzomierebani rogorc 

saplaneto da dedamiwis meqanikisaTvis, aseve atomTa wia-

RisaTvis da saerTod mTlianad mTeli bunebisTvis, maSin, 

rodesac klasikur fizikaSi dinamikis kanonebi aranairad 

ar ukavSirdeba msoflio mizidulobis Zalas (ix. s. xaikini; 

`meqanika~).

unda aRiniSnos, rom niutonis meqanika da misi filo-

sofiuri sistema ar warmoadgens raime urRvevs, piriqiT 

yovelive es pirobiTia. SesaZlebelia da aucilebelic sxva 

meqanikis ageba da igi sruliad gansxvavebul filosofiur 

sistemas – dialeqtikur-materialistur sistemas daeyrd-

noboda.
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`is faqti, rom meqanikis sistemis safuZvlad aRebulia 

ramdenime ZiriTadi principi, imaze migviTiTebs, rom SesaZ-

lebelia TviT niutoniseuli sistema an igive sistema, saxe-

Secvlili fardobiTobis principiT (Tundac, rom mcdari 

aRmoCndes) Seicvalos ufro martiviT~ (f. multoni, `ciu-

ri meqanikis Sesavali~).

SeiZleba davaskvnaT, rom niutonis meqanikis gonebaW-

vretiTi kanonebi ar warmoadgendnen aucilebel WeSmarite-

bas, maTSi araa logikuri winaaRmdegobani dedamiwis piro-

bebSi. Cveni dakvirvebebi da xelsawyoebi arasrulyofilia, 

am principebis dadastureba uSualo cdebiT SeuZlebelia, 

radgan dedamiwis moZraobis ZiriTadi kanonebis Semowme-

bas garkveuli pirobebi esaWiroeba, risi uzrunvelyofac 

ar xerxdeba.

$2. miziduloba niutonis meqanikaSi,  

rogorc sxeulTa moZraobis mizezi

ciuri sxeulebis moZraobis kanonebis Seswavlisas unda 

gvaxsovdes, rom idea mzis irgvliv mbrunavi planetebis 

Sesaxeb da TviT planetebis brunvis idea Tavisive RerZis 

mimarT, aseve warmodgena imis Sesaxeb, rom yoveli vars-

kvlavi – calke aRebuli saplaneto samyaros centria da am 

samyaros mzea, cnobilia ZvelTaganve – im droidan, rode-

sac daarsda astronomia.

zustad aseve, planetTa Soris mizidulobis Zalis arse-

bobac da simZimis Zalis kvadratulad Semcirebis faqtic, 

romelic ganaviTara niutonma, cnobili iyo ZvelTaganve 

da am swavlebam moaRwia Cvenamde piTagoras skolis berZen 

filosofosTa namuSevrebis saxiT. am filosofosTa erTa-

derT mizans samyaros sistemis dadgena da ciuri sxeule-
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bis moZraobis gamokvleva warmoadgenda. yovelive es ki 

filosofiuri gonebaWvretis safuZvelze xdeboda. 

cnobilia, rom piTagoram Zveli egviptidan gamoitana 

ara mxolod swavleba bgerebis Sesaxeb, dedamiwis moZrao-

bis Sesaxeb, `mzis da apolonis~ dgomis Sesaxeb, rac cno-

bili misteriis `fivebis~ da `memfisis~ umniSvnelovanes 

saidumlos warmoadgenda savaraudod, aramed ficze da-

debuli valdebulebebiT gamoitana `mizidulobis~ ideac. 

Zalis qveS igulisxmeboda ara iseTi Zala, romelic izi-

davs an eqaCeba, aramed sxeulTa daubrkolebeli, bunebrivi 

swrafva Tavisive centrisken (impetum).

piTagoras skolis swavlebam Tavisi filosofiuri go-

nebaWvretiT samyaros arsis Sesaxeb sxva TxzulebebTan 

erTad samSvidobo molaparakebis saSualebiT berZnebidan 

gamarjvebuli arabebisken gadainacvla.

merve saukunis gamoCenili arabi maTematikosi da astro-

nomi TeabiT-ben-kora cnobilia Tavisi ganTqmuli TeoriiT 

`uZravi~ varskvlavebis pirdapir da ukusvliTi moZraobis 

Sesaxeb, anu rogorc TviTon gamoTqvamda `uZravi~ vars-

kvlavebis Tavisive centrisken miaxloebis da daSorebis 

TeoriiT.

am swavlebis mimdevari gaxldaT arabi astronomi al ba-

tani, romelic namdvilad arabebis ptolomea. orive am arab 

swavluls miaweren ciuri sxeulebis moZraobis mizezebis 

codnas. amis dasturia al batanis mier aRmoCenili apogeas 

gadaadgilebis faqtis winaswari varaudis siswore.

Zveli samyaros es swavlulebi ar iyvnen gatacebuli 

maTematikuri formulebiT, isini ifarglebodnen mxolod 

filosofiuri msjelobiT, magram Cvenze Rrmad SeaRwies 

bunebis saidumloSi da gamoicnes, rom `simZime – es mo-

Zraobaa~ da es garkveuli bunebrivi fizikuri movlenis 

erTi da igive gamomJRavnebaa.
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zemoTqmulidan Cans, rom axali mecnierebis yvela 

miRweva rodia ueWveli, rogorc Cven warmogvidgenia; aSka-

raa, rom bunebaSi arsebobs sxva martivi saSualebani WeS-

maritebis dasadgenad da amis povnas Cven gvaswavlida niu-

toni Tavisi mizidulobis ZaliT da masTan dakavSirebuli 

zogjer SeuZlebeli gamoTvlebiTac ki.

uaxlesi astronomia gvarwmunebs, rom sxeuli moZraobs 

imitom, rom igi mZimea, magram ufro meti albaTobiT SeiZ-

leba vTqvaT: sxeuli imitom aris mZime, rom igi moZraobs.

ciuri sxeulebis – planetebis moZraobisaTvis gvaqvs 

kepleris sami kanoni. vinaidan es kanonebi efuZneba mrava-

lwlian dakvirvebas realurad mimdinare bunebis movlene-

bze, amitom isini, ZiriTadad, realurni arian, da amdenad 

ar unda ewinaaRmdegebodnen ciuri meqanikis ZiriTad kano-

nebs – mizidulobis kanons. am kanonis damtkiceba eqsperi-

mentalurad ver xerxdeba, arc misi uaryofaa SesaZlebeli 

(Cveni planetis pirobebSi). rCeba mxolod imis SesaZleblo-

ba, rom mivusadagoT igi sxva ciur sxeulebs da davadgi-

noT, Tu ramdenad Seesabameba kepleris realuri kanonebi, 

dawerili planetebisaTvis, niutoniseul principebs imave 

planetebisaTvis.

amasTan erTad unda gvaxsovdes, rom `klasikur fizikaSi 

dinamikis kanonebi aranairad ar ukavSirdeba mizidulobis 

Zalebis arsebobas. klasikuri fizikis TvalsazrisiT dina-

mikis kanonebs aqvT ufleba iarsebon, SeinarCunon maTSi 

Cadebuli azri da hqondeT Tavisi saxe, im SemTxvevaSic ki, 

Tu saerTod ar iarsebebda mizidulobis Zalebi~ (ix. s. xai-

kini, `meqanika~).

ciur meqanikaSi planetebis moZraoba ganixileba ro-

gorc moZraoba inerciiT; miziduloba uZrav centisken ki 

– ZaliT, romelic ukuproporciulia manZilis kvadratisa 

da amiT, TiTqosda ukavSireben ermaneTs kepleris da niu-

tonis kanonebs. yoveli planetis moZraoba mzis irgvliv 
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swored rom am sakiTxze daiyvaneba. es inerciis principisa 

da msoflio mizidulobis Zalis arsebobis Sedegia.

ai ras wers niutoni naSromSi `naturaluri filoso-

fiis maTematikuri sawyisebi~: `Zalebi, romelTa gavleniT 

ZiriTadi planetebi mudmivad gadaixrebian wrfivi moZrao-

bidan da inarCuneben Tavis orbitebs, mimarTulia mzisaken 

da ukuproporciulni arian mis (mzis) centramde manZilis 

kvadratisa~. maSasadame, `niutoniseuli sawyisebis mTavari 

azri mdgomareobs planetebis da mTvaris moZraobis war-

modgenaSi imnairad, rom es moZraobebi ganixileba, rogorc 

ori Zalis geometriuli Sekrebis Sedegi, sadac pirveli 

Zala – es inerciis Zalaa (pirveladi biZgi), meore Zala ki 

aris mizidulobis Zala, romelic mimarTulia mimzidavi 

centrisken~ (engelsi, `bunebis dialeqtika~, heseni, `niu-

tonis meqanikis socialur-ekonomikuri fesvebi~).

daskvna aseTia: planetebis orbitebis misaRebad anu ke-

pleris elifsis misaRebad niutonis mixedviT gvaqvs Sem-

degi pirobebi:

1. mze izidavs planetas garkveuli ZaliT da aniWebs mas 

aCqarebas, romelic manZilis kvadratis ukuproporciulia;

2. inerciis kanonis Tanaxmad planeta wrfiv Tanabar 

moZraobaSia da misi aCqareba nulis tolia;

3. orive es moZraoba, gamowveuli rogorc inerciiT, 

aseve mzis mizidulobiT, mTeli moZraobis ganmavlobaSi 

erT sibrtyeSi imyofeba.

am moZraobebis Sekrebis Sedegad vRebulobT planetis 

orbitas, e. i. kepleris elifss mTeli Tavisi TvisebebiT.

planetebis orbitebis aseTi fizikuri interpretacia, 

romelic niutonis meqanikidan gamomdinareobs, ewinaaR-

mdegeba TviT niutonis maTematikur Sedegebs, romlebic 

man miiRo planetebis orbitebis eliptikuri figurebis 

gaTvlisas.
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zemomoyvanili daskvnis gasarkvevad ganvixiloT mso-

flio mizidulobis Zalis damamtkicebeli ramdenime xerxi 

da vaCvenoT, rom yovelive es mcdaria, arasworia da miuRe-

belia mecnieruli TvalsazrisiT, ewinaaRmdegeba Teoriu-

li meqanikis arsebul kanonebs; ewinaaRmdegeba planetebis 

moZraobisaTvis gankuTvnil da niutonis mier gamoyvanil 

formulebs, dialeqtikur–materialisturi msoflmxed-

velobis mTel sistemas da bunebis fizikuri movlenebis 

zogad dedaarssac.

am mkacr maTematikur analizTan erTad SevecdebiT Ca-

vwvdeT planetebis orbitebis eliptikuri figuris fizi-

kur arss; maTematikuri meTodebiT ki davamtkicebT, rom 

kepleris realuri, namdvili kanonebi da maTgan gamomdi-

nare Sedegebi praqtikulad sworia, radgan isini dastur-

deba cdiseulad da ciuri meqanikis movlenebze warmoebu-

li dakvirvebiT. mzis sistemis planetebis diferencialuri 

gantolebebi warmoadgenen ara mizidulobasa da inercias, 

rogorc amas ganuwyvetliv gvikiJineben astronomebi da 

fizikosebi, aramed isini asaxaven bunebis namdvil dialeq-

tur kanonebs – mizidva-ganzidvas, e. i. rxeviT moZraobas, 

`Tanac es procesebi ganixileba Cven mier ara rogorc e. 

w. Zalebi, aramed rogorc moZraobis martivi formebi~ (en-

gelsi, `bunebis dialeqtika~).

$3. planetaTa moZraobis dinamikuri da  
kinematikuri damtkicebani maTze simZimis 
Zalisa da inerciis Zalis moqmedebisas 

pirveli damtkiceba – dinamikuri demonstraciaa. 
es cdebi Catarda berlinis observatoriaSi. minis fir-

fitis qveS Tavsdeboda Reros formis naxevarsferos saxis 
mqone eleqtromagnitis polusi; amis Semdeg tuSSi amovle-
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buli mcire zomis foladis burTulas eniWeboda garkveu-
li sawyisi siCqare da eZleoda moZraobis garkveuli gezi 
am firfitaze samoZraod. bunebrivia, burTula tovebda 
kvals da imis mixedviT, Tu rogori iyo misi sawyisi siCqare 
da magnituri velis daZabuloba, Rebulobdnen mrud wirebs, 
romelTac araferi saerTo ar gaaCndaT kepleris kanoneb-
Tan. es mrudebi yovelTvis warmoadgenda araswori for-
mis spiralebs, romlebic daxveuli iyo centris irgvliv. 
bolos da bolos burTula F	 magnitis zemoT Cerdeboda 
(ix. v. meieri, glazenapi `samyaro~). mkvlevarTa yuradReba 
mxolod erTma movlenam miiqcia: Tu firfitaze dadebdnen 
ufro sust magnits, Tanac ise, burTulas misi erT-erTi 
polusis siaxloves rom gaevlo, mrudebi saxes icvlidnen 
da TandaTanobiT gadainacvlebdnen. es movlena safuZvlad 
daedo planetebis SeSfoTebis Teorias da afsidTa wrfee-
bis moZraobas. maSasadame, naTelia, rom Tu Zalad virw-
munebT, mxolod maSin vRebulobT saWiro rezultats, sx-
vamxriv ki es uamravi cdebis sruli warumateblobaa.

`kepleris elifsi dinamikur demonstracias sruliad 
ar emorCileba~ (poli, `meqanika~).

meore damtkiceba – kinematikuri demonstraciaa. 
traeqtoriis kinematikuri ageba im SemTxvevebisaTvis, 

rodesac ikribeba ori an ramdenime moZraoba, xdeba sru-
li maTematikuri simkacriT, rogorc grafikulad, aseve 
gamoTvlebis saSualebiT Tundac iseTi rTuli mrudebisa-
Tvis, rogorebicaa lisaJus figurebi. 

magram kepleris elifsis kinematikuri ageba msoflio 
mizidulobis Zalisa da inerciis zemoqmedebis Sedegad ar 
xerxdeba arc grafikulad da arc gamoTvlebiT.

marTlacda, davuSvaT, rom raRac centraluri xseuli 
(ix. nax. 1), magaliTad mze (S)	 garkveuli F	 ZaliT izidavs 
planetas, romelic moZaobs inerciiT da aniWebs mas aCqa-
rebas, romelic ukuproporciulia maT Soris manZilis kva-

dratisa:
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nax. 1

am fizikuri interpretaciis Tanaxmad `msoflio mizi-

dulobis Zalebi~ [$2], (da es gamoTqma dRemde SemorCeni-

lia), niutonis meqanikis Tanaxmad warmoadgens `sxeulTa 

Tavisufal moZraobas simZimis velSi~.

aseTi saxis moZraobebisaTvis analitikur da ciur meqa-

nikaSi arsebobs sruliad naTeli da gansazRvruli dife-

rencialuri gantolebebi:

  d 2x
dt 2 	=	–	m

2 1
x 2 da d 2y

dt 2 	=	0	 	 	 (1а)

(ix. buxgolci `meqanika~; grimzeli `fizikis kursi~; multo-

ni `ciuri meqanikis Sesavali~; Seferi `Teoriuli fizika~).

am zemomoyvanil diferencialuri gantolebebidan, rom-

lebic fizikuri interpretaciis Tanaxmad aris `msoflio 

mizidulobis Zalebi~ da asaxaven centrisken mizidulobi-

sa da inerciiT moZraobebis veqtorul (geometriul) jams, 

verc erT SemTxvevaSi ver miviRebT kepleris moZraobas. 

maSasadame, isini ewinaaRmdegebian ciuri meqanikis yvela 

cdiseul monacemebs.

es `geometriuli msjelobani~, rogorc aRniSnavda mul-

toni, `ar eqvemdebarebian araviTar zogads, Seicaven mra-

val, xSirad gadaulaxav siZneleebs~ (f. multoni `ciuri 

meqanikis Sesavali~).

engelsi SromaSi `bunebis dialeqtika~ wers: `amis gamo 

mas (astronomias) Semoaqvs TeoriaSi moZraobis iseTi ele-

menti, romelsac gardauvlad mivyavarT moZraobis Seqmnisa 

da dasrulebis (mospobis) ideisken da amitomac aq igu-
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lisxmeba gamCeni; es ki Cven ukve bevrjer vnaxeT~ `auxsnelia 

is faqti, rom afeliasa da perigeas SuawertilSi ar xdeba 

wonasworobis mdgomareobis fiqsacia; igi irRveva afeliis 

mxares traeqtoriis TandaTanobiTi gamrudebiT, maSin, 

rodesac kinematikuri agebiT da Zalis dinamikuri moqme-

debiT, mizidulobis kanonis Tanaxmad, erTi Zalis meoreze 

udides wonametobis momentSi uecrad xdeba Semobruneba 

afeliis mxarisken, zustad iseve, rogorc es xdeba pla-

netis yvelaze axlodgomis momentSi afeliisagan. Tu Cven 

niutonis Teoriis eniT vixelmZRvanelebT, am momentSi upi-

ratesoba centridanuli Zalebiskenaa da gaugebaria TviT 

afeliaSi gacilebiT ufro susti centriskenuli Zala ra-

tom xdeba gadamwoni da Semoabrunebs planetas. naTelia, 

rom aq unda CaerTos garkveuli sxva Zala, romelic am 

Semobrunebis mizezia~ (hegeli: `logika~).

hegelis es filosofiuri daskvna imis Sesaxeb, rom cen-

tralur Zalas ar SeuZlia Caketili mrudis mocema raRac 

sxva Zalis Carevis gareSe, maTematikuradac dasturdeba 

meqanikis im nawilSi, romelic centralur Zalebs Seiswa-

vlis.

`es gantoleba gviCvenebs, rom centraluri Zalebis 

SemTxvevaSi wertilis fardobiTi moZraoba radius-veqto-

ris gaswvriv xdeba, `TiTqosda~, ori Zalis: F Zalisa da 

damatebiTi Zalis m2 c
2

r 3  gavleniT~ (buxgolci `meqnika~).

es damatebiTi Zala  c
2

r 3  =mrϕ’ 2 warmoadgens gadataniTi 

aCqarebis normalur mdgenels da igi ganmzidi moZraobis 

Sedegad miiReba.

amiT dasturdeba mecnierebaSi miRebuli azri, rom ke-

pleris elifsi niutoniseuli meqnikis mixedviT ar eqvem-

debareba kinematikur agebas.

`kepleris elifsi kinematikurad eqvemdebareba demons-

trirebas Zalian cudad, dinamikurad ki – saerTod ara. 
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saqmis aseTi viTareba sruliad Seesatyviseba uamravi mcde-

lobebis srul warumateblobas~ (poli `meqnika~).

am movlenas adre dekarti, hiugensi, leibnici, kanti, 

hegeli, bernuli da engelsic aRniSnavdenen.

hiugensi werda leibnics: `niutonis mravali ganmarte-

bebiTa da TeoriebiT aramc da aramc kmayofili ver viq-

nebi; mizidulobis principi ki mimaCnia absurdad, rac ukve 

damtkicda~.

me-18 saukuneSi lomonosovi da eileric aRniSnavdnen ra 

niutonis damsaxurebas, amave dros mkacrad akritikebdnen 

mis swavlebas mizidulobis Sesaxeb (ix. lomonosovi `Txzu-

lebaTa sruli krebuli~).

 `mTeli swavleba mizidulobis Sesaxeb daiyvaneba mtki-

cebaze, rom igi (miziduloba) materiis arsia. es ki aucile-

beli sicruea~ (engelsi `bunebis dialeqtika~).

sinamdvileSi planetebis moZraobis diferencialuri 

gantolebebi, romelTaganac vRebulobT kepleris moZrao-

bas da romlebic praqtikulad ciuri sxeulebis moZrao-

baze dakvirvebiTaa gamarTlebuli, moicema Semdegi saxiT:

  d 2x
dt 2 	=	–	m

2 1
r 2 	cos{ da d 2y

dt 2 	=	–	m
2 1

r 2 	sin{ 	 (2)

an

  x’’ + m
2

r 3   x = 0 da y’’ + m
2

r 3   y =	0	 	 	 (2а)

es diferncialuri gantolebebi, rogorc ciur, aseve 

Teoriul meqanikaSi cnobilia `centraluri moZraobis~ 

saxe liT da garda centraluri mimzidveli Zalisa, saWiroa 

kidev damatebiTi Zala, raTa miRebul iqnes Caketili mru di, 

anu kepleris elifsi (ix. buxgolci `Teoriuli meqani ka~).

es damatebiTi Zala m c
2

r 3  = mr{‘ 2, romelic gadataniTi 

aCqarebis normalur mdgenels warmoadgens, miiReba ganm-

zidavi Zalisagan, e. i. es damatebiTi Zalac centraluri 

bunebisaa.
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amas naTlad davinaxavT, Tu diferencialur gantole-

bebs (2) warmovidgenT Semdegi saxiT:

  d 2x
dt 2 	=	–	m

2 cos
3{

x 2  da d 2y
dt 2 	=	–	m

2 sin
3{

y 2  .

Tu pirveli am gantolebebidan

   d 2x
dt 2 	=	–	m

2 cos
3{

x 2 ,

gamosaxavs aCqarebas x RerZis gaswvriv moZraobisas, miiReba 

x=rcosϕ gantolebidan da warmoadgens centrisken mizidvas, 

meore diferencialuri gantoleba 

   d 2y
dt 2 	=	–	m

2 sin
3{

y 2 ,

romelic gamosaxavs aCqarebas y RerZis gaswvriv moZrao-

bisas, miiReba у=rcosϕ gantolebidan da warmoadgens mizid-

vis urTierTsawinaaRmdegos, e. i. centridan ganzidvas.

ϕ-WeSmarit anomaliasTan cvlilebisas maTi urTierT da-

pirispirebuloba rCeba mudmivi da moZraobis erTian for-

mas warmoadgens.

idea moZraobis urTierTsapirspiro formebis erTiano-

bis Sesaxeb warmoadgens bunebis dialeqtikuri kanonis Zi-

riTad da mTavar kanons.

naSromSi `bunebis dialeqtika~ engelsi wers: `hegelma 

sru liad sworad SeamCnia, rom materiis arsi – es mizid-

va da ganzidvaa... jer kidev kanti ganixilavda materias, 

rogorc mizidvisa da ganzidvis erTobliobas.. materiis 

moZraobis ZiriTadi formaa miaxloveba-daSoreba, SekumS-

va-gafarToeba, mizidva-ganzidva...~
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$4. planetaTa moZraobis diferencialuri  
gantolebebi

mesame mtkiceba – analitikuri gamoyvana.

msoflio mizidulobis Zalis maTematikuri damtkiceba, 

viTomda, dafuZnebulia kepleris realur kanonebze, da 

rogorc zemoT aRvniSneT, es ZiriTadi principi (mizidu-

loba) arc erT SemTxvevaSi ar unda ewinaaRmdegebodes ke-

pleris realur kanonebs – planetebis moZraobis kanonebs.

rogorc ciuri meqanikidan, aseve analitikuri meqaniki-

dan cnobilia planetebis moZraobis diferencialuri gan-

tolebebi:

  d 2x
dt 2 	=	–	m

2 1
r 2 	cos{ da d 2y

dt 2 	=	–	m
2 1

r 2 	sin{,

romlebic planetis aCqarebis gamomsaxvelni arian, sadac 

es aCqareba manZilis kvadratis ukuproporciulia. aq r – 

radius-veqtoria, ϕ  – WeSmariti anomaliaa anu kuTxe ra-

dius-veqtorsa da x-RerZebs Soris da µ2 – raRac mudmivaa.

Tu niutonis meore kanonze dayrdnobiT a	 priori	 davuS-

vebT, rom ciuri sxeulebisaTvis 

    f = ma,	
sadac a – aCqareba gamowveulia mxolod mzis mimzidveli 

ZaliT (ix. buxgolcis `meqanika~), 

   F=	–l2 Mm
r2

romelic yovelTvis mziskenaa mimarTuli, amiT Cven vaye-

nebT sawyis pirobebs:
	 	 	 cosϕ = xr  da	 sinϕ = yr , 

romlebic mudmivi sidideebia.

sxva sityvebiT rom vTqvaT, integrirebis konstantebi 

ise unda iyos SerCeuli, rom sawyisi siCqare an nuls unda 

utoldebodes, an radius-veqtoris gaswvriv unda iyos mi-

marTuli. 
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Tu (2) gantolebis integrirebas movaxdenT iseTi daSve-

bebis gaTvaliswinebiT, rom isini (gantolebebi) warmoadge-

nen aCqarebas, romelic centraluri sxeulis mimzidveli 

ZaliTaa gamowveuli, miviRebT sxeulis traeqtorias wrfis 

saxiT. maSin gantoleba (2) SesaZlebelia zogad saxeze da-

viyvanoT:

   d 2s
dt 2 	=	–	m

2 1
s 2 ,

romlis integrireba mocemulia ciuri da Teoriuli 

meqanikis yvela kursSi da naTelia, rom mizidulobis Za-

lebi, romlebic manZilis kvadratis ukuproporciulni 

arian, iZlevian wrfiv traeqtorias da rodesac sawyisi 

siCqare naklebia 2m 2
s0

-ze, sxeulis siCqare centrisgan ra-

Rac sasrul manZilze nuls utoldeba; am wertilSi sxeuli 

Cerdeba da moZraobas iwyebs ukan, centrisken.

magram Tu sawyisi siCqare tolia an meti 2m 2
s0

-ze, ma-

Sin, Sesabamisad, vRebulobT asimptotikur an progresul 

moZraobas (ix. multoni, `ciuri meqanikis Sesavali~).

Tu mocemulia integrirebis konstantebi, anu sawyisi 

pirobebi, sawyisi siCqare ki gansxvavebulia nulisgan da 

mimarTulia radius-veqtorisadmi raRac kuTxiT, es imas 

niSnavs, rom planetebis moZraobis diferencialur ganto-

lebebSi (2) sidideebi cosϕ = xr  da	 sinϕ = yr  cvlad sidideebs 

warmoadgenen. 

aseTi daSvebisas gvaqvs ori moZraoba: pirveli mimarTu-

lia radius-veqtoris gaswvriv, meore ki – misdami raRac 

kuTxiT. aseTi daskvna mocemulia buxgolcis meqanikaSi 

(tomi 1), sadac siCqare radialur da transversalur siC-

qareTa jams warmoadgens.

Tu analitikuri meqanikis enas mivmarTavT, SeiZleba 

iTqvas, rom diferencialuri gantolebebi (2), romlebic 
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aRweren planetebis moZraobas, sami aCqarebis tolqmeds 

warmoadgenen (ix. nikolai, `leqciebi Teoriul meqanikaSi~, 

t. 1). am sami aCqarebis geometriuli jami Seadgens absolu-

tur aCqarebas; amasTan pirveli aCqareba – gadataniTi, anu 

transversaluri aCqarebaa, meore – fardobiTi anu radia-

luri, mesame ki – koriolisis aCqarebaa.

gadataniT aCqarebas, gadataniT siCqares da traeq-

torias vuwodebT myari sxeulis (garemos) im aCqarebas, 

siCqares da traeqtorias, romelic aqvs moZrav wertils 

mocemul momentSi (ix. suslovi, `analitikuri meqanikis 

safuZvlebi~; nikolai, `Teoriuli meqanikis leqciebi~).

maSasadame, diferencialuri gantolebebis (2) pirveli 

integrirebiT vRebulobT absolutur siCqares, romelic 

gadataniTi da fardobiTi siCqareebis jamis tolia; meore 

integrirebiT – absolutur moZraobas, e. i. im traeqto-

rias, romelic miiReba sxeulis moZraobis gadataniTi 

(transversaluri) da fardobiTi traeqtoriebis Sekrebis 

Sedegad.

Tu ciuri sxeulebis moZraobis kanonebi – mizidu-

loba da inercia, romlebic mogvca niutonma, WeSmaritni 

da realurnia, maSin miRebuli gadataniTi da fardobiTi 

moZraobebi unda akmayofilebdnen mocemul pirobebs, anu 

asaxavdnen mzis mizidulobis ZaliT gamowveul moZraobas. 

aseTi moZraobis aCqareba manZilis kvadratis ukupropor-

ciuli unda iyos, inerciiT moZraoba ki – wrfivi da Tana-

bari, romlis aCqareba nulis tolia (ix. popovi da baevi 

`astronomia~).

niutonis Tanaxmad, orive moZraoba – rogorc gadata-

niTi, aseve fardobiTic – wrfivi unda iyos da xdebodes 

erT sibrtyeSi.

analitikuri meqanika am sakiTxs iolad agvarebs: vipo-

voT cal-calke rogorc gadataniTi, aseve planetis far-

dobiTi moZraoba, risTvisac jer gavaanalizoT diferen-
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cialuri gantoleba (2), saidanac SeiZleba davamtkicoT, 

rom gaormagebuli seqtoruli siCqare `2k~ mudmivia da 

tolia:
   2k = r 2 ϕ′	.	 	 	 	 (3)
orjeradi integrirebis Semdeg gveqneba:

 d 2x
dt 2 	=	–	m

2 1
r 2 	cos{,	

d 2y
dt 2 	=	–	m

2 1
r 2 	sin{,

 dx
dt 	=	–	l	sin{,	 	 dy

dt  = l	cos{ + c,	 	 	 	 (4)

 x = r cosϕ,	 	 	 y = r sinϕ,

sadac c – integrirebis mudmivaa, λ – raRac mudmivaa.

Tu am gantolebebs saSualo anomaliis kuTxuri siCqa-

reebiT gamovsaxavT, miviRebT:

 d 2x
dt 2 	=	–	n

2 x 1
(1–	cosE)3 	,	

d 2y
dt 2 	=	–	n

2 y 1
(1–	ecosE)3 

 dx
dt 	=	–	ny 1

(1–	e cosE)cos	b 	,	
dy
dt  = + nx 1

(1–	e cosE)cos	b  + C 	 (4a)

 x = a cosE – f,	 	 	 y =a sin	Ecos b,

sadac n – saSualo sadReRamiso moZraobaa.

rogorc vxedavT, es marTebuli gantolebebi, romlebic 

zustad asaxavs kepleris elifss, dadasturebuli cdebiT 

da ciuri sxeulebis moZraobaze dakvirvebiT, arafriT 

ar gamosaxaven planetis orbitis eliptikuri figuris im 

fizikur interpretacias, romelsac iZleva niutoniseuli 

meqanika.

vinaidan maTematikuri azrovneba, iseve rogorc yoveli 

mecnieruli azrovneba obieqturi realobis asaxvaa, ganto-

lebebi (4) da (4a), dadasturebulia ciuri sxeulebis mo-

Zraobaze cdiseuli dakvirvebebiTa da maTematikur enaze 

obieqturad arsebuli moZraobaTa saxeobebis asaxvas war-

moadgenen, aucilebeli xdeba am moZraobaTa povna.

meore mxriv, cnobilia didi frangi maTematikosis fu-

ries mier damtkicebuli Teorema: `nebismieri perioduli 
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funqcia SeiZleba daiSalos harmoniul funqciebad~, e. i. 

sinusebisa da kosinusebisagan Sedgenil rigad (ix. eixen-

valdi, `Teoriuli fizika~, naw. II).

am Teoriaze dayrdnobiT rxevaTa moZraobis Teoria amt-

kicebs, rom yoveli perioduli moZraoba rxeviT moZraobas 

warmoadgens (sapirispiro msjeloba ki marTebuli ver iqne-

ba: yoveli rxeviTi moZraoba ver iqneba perioduli).

kargadaa cnobili, rom mzis sistemis planetebis da 

kometebis moZraoba perioduli moZraobaa. amdenad marTe-

bulia vamtkicoT, rom gantolebebs (4), romlebic zustad 

asaxaven mzis sistemis planetebisa da kometebis periodul 

moZraobebs, unda gaaCndeT rxevaTa moZraobebis kanonebisa-

Tvis damaxasiaTebeli da naTlad gamosaxuli niSnebi, rac 

namdvilad dasturdeba.

maSasadame, mecnierebaSi arsebuli azri, rom rxevi-

Ti moZraobidan kepleris moZraobis miReba SeuZlebelia 

(bertranis amocanis safuZveli), yovlad gaumarTlebel 

daskvnas warmoadgens. es daskvna ewinaaRmdegeba furies 

Teoremasac; igi aradamajerebelia, argumentebs moklebu-

lia da CvenTvis miuRebelia.

gamomdinare zemoTqmulidan SegviZlia amocanis maTema-

tikuri formulireba:

`vipovoT iseTi rxeviTi moZraobebi, romelTa Sekrebis 

Sedegad miviRebT kepleris moZraobas yvela Tanmxlebi mo-

vlenebiTurT, rac ki dakvirvebis Sedegadaa cnobili~.

furies Teoremisa da bernulis principis Tanaxmad es 

amocana amoxsnadia da Cveni mizanic esaa. amis gakeTeba 

aucilebelia imdenad, ramdenadac samyaros niutoniseul 

metafizikur suraTs ase ganyenebulad mdgoms bunebis sx-

vadasxva movlenebis rigSi, mivyavarT RmerTisken, samyaros 

Semqmnelisken. aseve einSteinis xelovnurad gamrudebuli 

samyaros suraTis SemTxvevaSic, roca Sekrul, Caketil 

samyaros vRebulobT. es ki Cven ver dagvakmayofilebs. es 
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suraTi samyaros dialeqtikur-materialisturi suraTiT 

unda Seicvalos, rac `samyaros erTianobisaken~ migviyvans.

`azri imis Sesaxeb, rom arsebobs ori, erTmaneTisgan 

damoukidebeli sivrcis struqtura – metrikul–gravita-

ciuli da eleqtromagnituri – werda einSteini, – mecnie-

rulad moazrovne tvinisTvis Seuwynarebelia~.

gamovikvlioT (4) da (4a) gantolebebi. saWiroa gavixse-

noT, rom moZraobis yoveli saxe yovelTvis misi gzis (wa-

nacvlebis) siCqaris da aCqarebis kanonis cvlilebis Sesa-

bamisad ganisazRvreba.

es mniSvnelovani niSan-Tvisebani, romelTa Tanaxmad 

dgindeba moZraobis saxe, yvela SemTxvevaSi gadairCeva 

erT nairad (ix. znamenski, kelzi da sxv. `fizikis swavlebis 

meTodika~).

moZraobis saxis gansazRvris aseTi meTodi imiTacaa 

faseuli, rom igi movlenis fizikuri mxarisagan gamomdi-

nareobs, ise rom gzis (wanacvlebis), siCqarisa da aCqare-

bis maTematikuri damokidebulebani ZiriTadi fizikuri 

kanonzomierebis Sedegs warmoadgens. garda amisa, am ku-

TxiT danaxuli procesebis Seswavla sxvadasxva movlene-

bis analizis unaris ganviTarebis saSualebacaa. xSirad es 

movlenebis Sedarebis saSualebiT xdeba, rac friad sasar-

gebloa axali Seuswavleli procesebis kvlevisas. aseTebi 

ki bunebaSi xSirad gvxvdeba (akad. papaleqsi). moZraobaTa 

diferencialuri gantolebebis fizikuri interpretacii-

sas mniSvnelovania ara ubralo igiveoba, aramed kanoni, 

romelic akavSirebs gzis, siCqarisa da aCqarebis cvlile-

bebs. maSin ioli gamosakvlevia, miekuTvnebian Tu ara es 

gantolebebi, romelTa saxe SeiZleba iyos gansxvavebuli, 

romelime garkveul zogad klassa Tu tips.

moZraobis zemoaRniSnuli niSan-Tvisebebis mkacri maTe-

matikuri msgavseba sakmarisia imisTvis, rom gamovavlinoT 

fizikuri kanonzomierebebis Sors mimavali naTesaoba.
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Tu SevadgenT cxrils gzis, siCqarisa da aCqarebisTvis 

uZravi centris irgvliv moZravi wertilisaTvis (4) da 

(4a) gantolebebis Tanaxmad da ganvsazRvravT am fizikuri 

sidideebis mimarTulebebs da veqtorTa mdgenelebs, mivi-

RebT:

1. aCqareba matulobs (an klebulobs) wanacvlebis ma-

tebasTan (an klebasTan) erTad wanacvlebis mimarTulebis 

sawinaaRmdegod.

 d 2y
dt 2 	=	–	m

2 sin
3{

r 2  gamosaxulebis zrda y=rsin{ – wanacvle-

bis zrdasTan erTad damokidebulia eqscentrisitetze da 

planetebis SemTxvevaSi sruldeba 86%-iT, kometebisaTvis 

ki – 68%-iT ( {-is cvlilebasTan erTad).

`aCqarebis mdgenelebi koordinatebis proporciulia 

(ix. multoni, `ciuri meqanika~).

2. aCqareba yovelTvis moZraobis centriskenaa mimar-

Tuli; mocemul SemTxvevaSi koordinatTa saTavisaken, e. i. 

fokusisaken.

3. siCqaris zrdasTan erTad aCqareba klebulobs da pi-

riqiT. 

aq aCqarebis mdgenelebi wanacvlebis proporciulni 

arian da mis sawinaaRmdegod arian mimarTulni da siCqaris 

zrdisas aCqareba klebulobs da piriqiTac – es rxeviTi 

moZraobebis ZiriTadi damaxasiaTebeli Tvisebebia. rogorc 

vxedavT, arsebobs gansxvaveba im moZraobasTan SedarebiT, 

romelic mizidulobis ZaliTaa gamowveuli, sadac siCqare 

da aCqareba erTdroulad matulobs an klebulobs (ix. 

eixenvaldi, `Teoriuli fizika~).

ase rom, planetebis diferencialuri gantolebebis (4) 

ganxilvisas, vRebulobT gardauval daskvnebs:

1. planetis absoluturi moZraobis traeqtoria, anu 

kepleris elifsi ikribeba ori moZraobisagan: gadataniTi 

da fardobiTisagan. 
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2. planetebis absoluturi moZraobis mdgenelebi koor-

dinatebis gaswvriv rxeviTi moZraobis magaliTebs war-

moadgenen.

am WeSmariti maTematikuri daskvnebidan naTlad Cans, 

rom rogorc gadataniTi, aseve fardobiTi moZraoba war-

moadgens rxeviT moZraobebs.

am Sesworeba-damatebis gaTvaliswinebiT da praqtiku-

lad swori maTematikuri formulebis fizikuri inter-

pretaciis Sedegad, romlebic kepler-niutonis mier aris 

mocemuli ciuri sxeulis moZraobisaTvis vRebulobT ro-

gorc (2-4) maTematikuri formulebis swor gaazrebas, aseve 

bunebis dialeqtikuri kanonebis gaazrebasac.

am Sesworebis gareSe niutons kepleris elifsis asage-

bad mouxda materiisaTvis, centraluri maxasiaTeblis 

mqone mizidulobis Zalis garda, miewera kidev raRac tan-

gencialuri Zala, romelic amoZravebs planetas mizidu-

lobis Zalis perpendikularuli mimarTulebiT. magram, ro-

gorc (4) formulebidan Cans da dialeqtikuri azrovnebis 

kanonebidanac gamomdinareobs, es saWiro sicrue gaxldaT.

dialeqtikuri azrovnebis kanonebis swori gaazrebis 

SemTxvevaSi Tu am jadosnur tangencialur Zalas daviy-

vanT centraluri maxasiaTeblis mqone garkveuli formis 

moZraobamde, e. i. ganzidvamde, maSin (4) da (4a) maTematikur 

formulebTan da bunebis dialeqtikur kanonebTan sruli 

TanxmobiT SevZlebT kepleris elifsis rogorc kinemati-

kur, aseve analitikur agebas. elifss am SemTxvevaSi eqne-

boda misTvis damaxasiaTebeli yvela Tviseba yovelgvari 

`zeciuri pirveli biZgis gareSe~.

aqve unda aRiniSnos xazgasmiT, rom Tanamedrove yovel-

mxriv srulyofilebamde gansazRvruli mizidulobis idea 

niutons ganuviTarda Zveli samyarosa da winamorbedi Tao-

bebis bundovani warmodgenebis gavlenis Sedegad. warmod-

gena ciuri sxeulebis Sekavebis Sesaxeb centris mimarT 
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amJRavnebs iseT bunebriv da zogad raRacas, rac Cvens 

tvins odiTganve Tavs exveoda da uZveles ideebsa da Zve-

li samyaros mecnierTa gonebaWvretiT daskvnebSi gvxvdeba 

– es aris idea sxeulTa dauZleveli miswrafebisa Tavisi 

centrisken (impetum).
jer kidev Cvens welTaRricxvamde me-5 saukunis da-

sawyisSi empedokle agrigentidan (sicilia) werda fizikis 

zogierTi sakiTxis Sesaxeb rig sxvadasxva Txzulebebs, 

saidanac SemdgomSi ukve aristoteles mohyavs idumali 

Teoriebi ciuri sxeulebis mizidulobisa da ganzidvis 

Sesaxeb. rogorc empedokle ityoda – es ciuri sxeulebis 

megobrobisa da uTanxmoebis Sesaxeb swavlebaa, saidanac 

momdinareobs, ase vTqvaT, Cveni warmodgena mizidulobis 

da centriskenuli Zalebis Sesaxeb; es exeba ara mxolod 

planetebs, aramed saerTod yvela elements. swored ami-

tom miawerdnen empedokles ciuri sxeulebis moZraobis 

mizezebis codnas (ix. zuteri, `maTematikur mecnierebaTa 

istoria~).

qaldevelTa swavlebis Tanaxmad mze – gavarvarebuli 

sferoa. mas axasiaTebs sxva ciuri sxeulebis mizidvisa da 

ganzidvis Tviseba.

saerTod, Zveli astronomebisa da piTagorelebis war-

modgeniT mze erTdroulad izidavs Tavisken da ganizidavs 

Tavisgan misgan harmoniul manZilze myof ciur sxeulebs, 

risi Sedegicaa ciuri sxeulebis harmoniuli mwyobri `ms-

vleloba’ (ix. v. nozaZe, `vefxistyaosani da mzis metyvele-

ba~, zuteri, `maTematikur mecnierebaTa istoria~).

samyaros agebulebis aseTi warmodgena ewinaaRmdege-

boda Zveli xalxebis crurwmenebs, amitom imJamindeli fi-

losofosebi mimarTavdnen alegoriul formebs, raTa ar 

yofiliyvnen gandevnilni Tavisi samSoblodan (empedoke, 

piTagora, aristotele, aristarqe samoseli da sxvebi).
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didi qarTveli poeti SoTa rusTaveli, romelic piTa-

gorelTa skolis moswavle gaxldaT, Tavis ukvdav poemaSi 

`vefxistyaosani~ samyaros heliocentrul sistemasa da mzis 

da planetebis urTierTobas xotbas mTeli Tavisi simSve-

nieriT swored rom alegoriuli formiT asxams, rodesac 

me-12 saukunis mxolod am geniosisaTvis damaxasiaTebeli 

xerxiT – `mijnurobiT~ gamoxatavs satrfosadmi miaxloe-

bisa da daSorebis survils (ix. v. beliaSvili, `SoTa rus-

Taveli da dantes idumali~).

Tanamedrove astronomiis fuZemdeblis, didi koperni-

kis warmodgeniT `simZime~ sxva araferia, Tu ara bunebrivi 

miswrafeba, ltolva (appetentia)	 Tavisi centrisaken.

Tavis TxzulebaSi `Astronomia	 instavrata~ igi wers: `me im 

azrisa var, rom simZime sxva araferia, Tu ara nawilakebis 

damaxasiaTebeli.. bunebrivi Tviseba Seikran erT mTlian 

sferosebur erTeulad~.

kopernikis skolis udidesi mimdevaric ki – iohan ke-

pleri, romelic sruliad marTebulad `cis kanonmdeblis 

`metsaxels atarebda, cdilobda planetebis mzis irgvliv 

brunvis movlena aexsna ara mxolod centrisadmi miswrafe-

biT, aramed dasaSvebad miaCnda azri raRac magnituri gan-

zidvis, ukugdebis Sesaxeb (ix. e. diuringi `meqanikis zogadi 

principebis kritikuli istoria~).

jer kidev bevrad adre niutonamde misi Tanamedrove 

boreli, Seiswavlida ra iupiteris Tanamgzavrebis moZrao-

bas, amodioda ideidan, rom planetebi da maTi Tanamgzavre-

bi cdiloben im centrisken miaxloebas, romlis irgvlivac 

brunaven isini da rom maTi aseTi wrebrunviTi moZraoba 

erTdroulad maTi centrisagan ganzidvis mizezicaa.

planetebis brunvis mizezad boreli swored rom am or 

movlenas – miaxloebasa da dacilebas – Soris Tanafardo-

bas ganixilavda (ix. Teoricae	 nediceorum	 ex	 causis	 physisis	 deduc-
tae~).
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maleve hiugensis Sromebis Sedegad damkvidrda axali 

gamoTqma `centriskenuli Zalebi~, kepleris Sromebis Sede-

gad ki ukve dadgenili iyo mizidvis kvadratulad klebis 

faqti, ris Sesaxebac niutoni 1688 wlis 14 ivliss werda 

haleis (briusteri:  `Memoirs of the ‘life of Newton~).	 garda 

amisa niutoni TviTonve aRiarebda, rom es kanoni damouki-

deblad aRmoaCines hukma, renom da haleim.

yovelive am daskvnebisa da zemomoyvanili calkeuli 

Zveli ideebis – sxeulTa ltolvisa Tavisive centrisaken 

– Semdeg, niutons bevri aRaraferi rCeboda, rom sityva 

`moZraoba~ Seecvala sityva `simZimiT~ da gadasuliyo axal 

gamonaTqvamze – `mizidvis Zalisaken~, gaiTvaliswina ra 

Tavisi epoqa, sruliad marTebuli dialeqtikuri marcvali 

(ganzidvis idea) man Caanacvla gamonaTqvamiT: `pirveli Rv-

Tiuri biZgi~.

magram cneba `simZimis Zalas~ gamoTqmas rogorc namdvi-

lad arsebul mimzidav Zalas, niutoni Tavidan erideboda, 

radgan ar surda masze garkveuli Zalebis mxriv Tavdasx-

mis msxverpli rom gamxdariyo. aseT Sexedulebas saerTod 

ar misca aranairi mniSvneloba da daafuZna swavleba mizi-

dulobis Sesaxeb damoukideblad Zalis Sinagani Tvisebis 

ideisgan.

ra Tqma unda, zemoTqmulidan ar unda davaskvnaT, rom 

antikuri moZRvreba mzis sistemis planetebis moZraobis 

Sesaxeb iZleoda garkveul Camoyalibebul Tvalsazriss 

raime formiT an kidev ama Tu im principul miTiTebas; 

mxolod Tanamedrove warmodgenebiT Tu SeiZleba es mimo-

fantuli bundovani ideebi gamxdariyo bevrad ufro gansa-

zRvruli, vidre im Zvel droSi, rodesac amis warmodgenac 

ki SeuZlebeli iyo. magram arc imis Tqma iqneboda swori, 

rom Zveli mecnierebis ideebi, kerZod ki idea sxeulebis 

ormxrivi moqmedebis – miaxloebisa da daSorebis – Tavi-

sive centris mimarT SeiZleba yofiliyo aramotivirebuli 
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da araracionaluri, rogorc amas fiqroben zogierTebi. am 

antikur ideebs gaaCndaT Tavisi mizezebi – fsiqologiuri 

da obieqturi. amitom isini aucileblad iyvnen dakavSire-

bulni mimdinare movlenebTan raRac garkveul sazRvrebSi 

mainc. es ideebi ukavSirdeboda, agreTve, Zveli samyaros 

Teoretikul-SemecnebiT miswrafebebs. amdenad davuSveb-

diT did Secdomas, Tu ki erTxel da samudamod uars vi-

tyodiT Zveli filosofosebis azris Sedarebaze Cvens Ta-

namedrove codnasTan Sesabamis dargebSi da movindomebdiT 

Zveli ideebis ganxilvas uaxlesi miRwevebis, Tanamedrove 

mecnierebis aRmoCenebis WrilSi.

gana SesaZlebelia gverdi avuaroT demokrites swavle-

bas, an kidev misi winamorbedis levkipes atomistur Teo-

rias? Zvelad am Teoriam ver hpova ganviTarebis gza, ma-

gram SeZlo daepirispirebina platoniseul spiritualizms 

iseTi materializmi, romelmac, Zvel droSi Tu ara, Cvens 

droSi mainc daiWira saTanado adgili mecnierebasa da 

filosofiaSi da romelzedac demokritem azderidan daa-

fuZna samyaros iseTi sistema, romelzedac mogviTxrobs 

lukreciusi Tavis TxzulebaSi `De	 rerum Natura“.

gana demokrite ar iyo, pirvelma rom gamoTqva mosazre-

ba imis Sesaxeb, rom yvela sxeuli cariel sivrceSi erTi da 

imave siCqariT rom vardeba? demokrites mosazrebaa isic, 

rom erTian, mTlian sxeulSi arsebobs svretebi (forebi) 

da rom sinaTle Sedegia mnaTi sxeulidan TvaliT uxilavi 

nawilakebis amofrqvevisa. (ix. zuteri: `maTematikur mec-

nierebaTa istoria~).

gana piTagoram ar ganmarta bgeris, sinaTlisa da siT-

bos movlenebi `vibraciuli RelviT~? (es swavleba, Tavis 

mxriv, egvipturi wyaroebidanaa cnobili).

da yvela es swavleba amJamadac nawilobrivaa aRiarebu-

li rogorc WeSmariti swavleba, magram bedis ironiiT isini 

sul sxva avtorebs miaweres. dideba mainc demokrites xvda, 
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radgan is iyo pirveli Zveli da axali drois filosofos-

Tagan, romelmac naTlad gaiazra bunebis fizikuri movle-

nebis arsi da fizikur mecnierebaTa safuZvelSi Cado iseTi 

sistema (materializmi), romelzedac Cveni drois udidesi 

bunebismetyvelebi ageben Tavis genialur swavlebasa da 

aRmoCenebs.

ra Tqma unda, simarTlea isic, rom demokrites zogier-

Ti warmodgena mcdari da arasworia, magram misi filo-

sofiuri safuZveli – misi filosofiuri swavleba swori 

materialisturi mimarTulebisaa.

zustad aseve ciuri sxeulebis ormxrivi impetum Tavisi 

centrisaken Zveli filosofosebis gagebiT ar warmoadgen-

da raime gansazRvruls, kanonzomiers, damTavrebuls, 

magram am swavlebis filosofiuri safuZvlebi – ciuri 

sxeulebis erTdrouli miswrafeba Tavisive centrisaken 

da misgan imavdroulad swrafva daSorebisa raime mizezis 

gareSe, e. i. Zalis gareSe, xdeba ufro naTeli da misaRebi 

Cvens epoqaSi, rodesac ganviTarda idea urTierTsawinaaR-

mdego moZraobaTa formebis Sesaxeb.

zemoaRwerili idea warmoadgens stiqiurad swor, uaR-

resad dialeqtikur – materialistur mimarTulebas. Cvens 

epoqaSi es idea mecnierulad daamuSaves marqsma da en-

gelsma: `yoveli moZraobis ZiriTad formas warmoadgens 

miaxloeba-daSoreba, mizidva-ganzidva da a. S.~.

Tanamedrove meqanikis enaze mizidva-ganzidva, miaxloe-

ba-daSoreba – es rxeviTi moZraobaa.

engelsi Tavis `bunebis dialeqtikaSi~ wers: `dialeq-

tikis safuZvelze SeiZleba viwinaswarmetyveloT, rom 

materiis WeSmariti Teoria iseTive mniSvnelovan adgils 

miuCens ganzidvas, rogorc mizidvas. mxolod mizidvaze 

dafuZnebuli materiis Teoria mcdaria, arasakmarisia da 

sanaxevroa.~
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hegeli sruliad samarTlianad SeniSnavs, rom materiis 

arsi – mizidva da ganzidvaa. zustad aseve ixilavs materias 

kanti: `materia – es mizidvisa da ganzidvis erTobliobaa~.

marqsma gamoTqva mosazreba, rom Cvens mzis sistemaSi 

elifsi warmoadgens moZraobis iseT formas, romelSic 

mizidvisa da ganzidvis winaaRmdegoba erTdroulad kidec 

xorcieldeba da kidec ingreva, vinaidan SeuZlebelia gana-

calkeo erTmaneTisagan erTi ciuri sxeulis ganuwyveteli 

vardna meore sxeulze misive uwyveti daSorebisagan.

magram niutonis genialoba swored imaSia, rom igi iyo 

erT-erTi pirvelTagani, vinc SeZlo Zveli samyarosa da 

wina Taobebis bundovani warmodgenebi `ciuri sxeulebis 

bunebrivi miswrafebis Sesaxeb Tavisive centrisaken~ e. i. 

bunebrivi moZraoba Seecvala gamonaTqvamiT `mizidulobis 

Zala~; magram amasTan erTad ganze gaswia saRi dialeqti-

kuri marcvali – `ganzidvis idea~ da mis nacvlad wamoaye-

na idea `Zalis primati nivTierebaze~. es arcaa gasakviri. 

niutoni xom Tavisi epoqis Svili gaxldaT. mecniereba maSin 

eklesiis morCil msaxurs warmoadgenda. amdenad planete-

bis WeSmariti traeqtoriebis miTiTeba da samyaros agebu-

lebac ar unda yofiliyo axsnili bunebrivi movlenebiT 

`gonieri RvTiuri sawyisis“ gareSe.

meore mxriv, mecnierebas jer kidev ar gaaCnda meqanikis 

gamarTuli sistema, kerZod, ar iyo damuSavebuli rxeviTi 

moZraobebis kanonzomierebaTa sakiTxebi. amdenad niutoni 

ar SeCerda moZraobebis urTierTsawinaaRmdego formebis 

ideaze – mizidvaze da ganzidvaze (faqtobrivad – rxe-

viT moZraobaze) ise, rom ar Semoeyvana `samyaros RvTiuri 

Semoqmedi~, ris Sesaxebac igi wers bentlis Tavis cnobil 

werilSi.

magram, marTlac, iseTi geniosi unda yofiliyavi, ro-

goric iyo niutoni, rom im epoqaSi wamogeyenebina Tundac 

erTi racionaluri marcvali – `mizidvis idea~, Tumca am 
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ideis meore dialeqtikurad ganuyofeli nawili – `ganzid-

va~ man dauTmo `samyaros Semqmnels~ – `pirveli RvTiuri 

biZgis“ Semoqmeds – RmerTs. amasTan aukrZala mas Semdgomi 

Careva (engelsi, `bunebis dialeqtika~).

maSasadame, `ganzidvis idea~ niutonma `pirveli biZgiT~ 

Secvala da mas daarqva `Zala~, magram bunebrivi swori ga-

gebiT es idea arc dasmula da arc gadaWrila ara imitom 

rom niutonis genia amisaTvis arasakmarisad mZlavri iyo, 

aramed imitom, rom arsebuli filosofiuri winaswarSeqm-

nili azri aRmoCnda xelisSemSleli faqtebis swori inter-

pretaciisaTvis. yovelive aman gadawona niutonis Tamami 

azrovnebac da misi ubadlo intuiciac. didi pirovnebebi 

mxolod im amocanebs ebmebian, romlebic maT winaSe daayena 

Tavisi epoqis istoriulma ganviTarebam.

didma geniam Tavis maTematikur gantolebebSi (2) zus-

tad asaxa mzis sistemis planetebis moZraoba, magram Tavisi 

epoqis gavleniT aRniSnul gantolebebs miawera araswori, 

metafizikuri interpretacia mizidvis Zalebis saxiT, ma-

Sin, rodesac aRniSnuli gantolebebi asaxaven WeSmaritad 

dialeqtikur-materialistur mimarTulebas – `mizidva-gan-

zidvas~.

da rodesac niutonis Sromebis Sedegad mecniere-

ba Tavisi ganviTarebis Semobrunebis punqtSi stiqiurad 

dialeqtikur-materialisturi mimarTulebis gzas daadga 

da Sesabamisi maTematikuri gantolebebic unaklo da swo-

ri gaxldaT, Sedegmac ar daagviana; mecniereba daadga axal 

gzas – progresis gzas da yovelive fizikis, astronomiisa 

da teqnikis mZlavri ganviTarebiT warimarTa.
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$5. planetebis gadataniTi da fardobiTi 
moZraobebis gansazRvra

mas Semdeg, rac CavatareT planetebis moZraobis zemo-
moyvanili diferencialuri gantolebebis (2) winaswari ana-
lizi, ganvixiloT gadataniTi da fardobiTi moZraobebi, 
ganvsazRvroT planetebis moZraobis kanonebi, anu davadgi-
noT, ra moZraobebis erToblioba qmnis planetis orbitas 
– kepleris elifss; Semdeg ki gavarkvioT ratom aqvs plane-
tebis orbitebs eliptikuri figura, ra aris amis fizikuri 
mizezi? ciuri da analitikuri meqanikis kursebSi es kiTxva 
Semdegnairad formulirdeba:

`sxeuli Semowers konusur kveTas – elifss, mudmivi 
seqtoraluri siCqariT am elifsis fokusis irgvliv; ganv-
sazRvroT siCqaris da aCqarebis sidide da mimarTuleba; 
davadginoT moZraobis saxe (ix. suslovi, `meqanika~, t. I).

kepleris elifsi SeiZleba warmovidginoT sami ganto-
lebis saSualebiT, imis mixedviT, Tu koordinatTa romel 
sistemas avirCevT:

	 (A)	x = a cosE,	y = b sinE;	 	 	 (B)	x=r cosϕ,	y=r sinϕ;
	 	 	 (C)	x = R cosΘ,	y = R sinΘ,

sadac E – eqscentruli anomaliaa;
 ϕ – WeSmariti anomaliaa;
 r – radius-veqtori fokusidan;
 R – radius-veqtori geometriuli centridan;
 Θ – kuTxe R radius-veqtorsa da x RerZs Soris.
vinaidan orbitis saxe da misi sibrtyec sivrceSi cvale-

badia, es moZraobebi (A, B, C), romlebic sibrtyeSi xdeba, 
aranairad ar asaxaven droSi mimdinare cvlilebebs TviT 
orbitis elementebSi.

ciuri meqanikidan cnobilia, rom planetis orbita gani-
sazRvreba eqvsi elementiT, romelTagan ganvixilavT sams:
a – didi naxevarRerZi, e – eqscentrisiteti da i – orbitis 
sibrtyis daxriloba laplasis sibrtyisadmi. didi naxevar-
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RerZi a ar ganicdis saukunovan cvlilebasac ki, eqscen-
trisiteti e da daxriloba i, stokuelis cxrilis Tanaxmad 
ganuwyvetliv icvlebian.

es cxrili, lagranJis, puasonis, laplasis, levariesa da 
stokuelis kanonebis Tanaxmad, gviCvenebs, rom dedamiwis 
orbitis amJamindeli eqscentristeti Tu 0,078-is tolia 
klebulobs da 24.000 wlis Semdeg nuls gautoldeba.

gamodis, rom dedamiwis orbita TandaTanobiT elifsis 
formidan wrewiris formisaken miiswrafvis da bolos Re-
bulobs kidec wrewiris formas. am SemTxvevaSi Cveni plane-
ta imoZravebs ukve wriulad da amasTan erTad ekliptikis 
sibrtye laplasis sibrtyes daemTxveva. zustad igive pro-
cesebi moxdeba sxva planetebisaTvis, mxolod gansxvaveba 
imaSi mdgomareobs, rom eqscentrisitetis periodis cvli-
lebebi da daxrilobis kuTxe gansxvavebuli iqneba (meti an 
naklebi) Cvens planetasTanASedarebiT.

Zalian didi periodis Semdeg yoveli planetis eqscen-
trisiteti daiwyebs zrdas, miaRwevs maqsimums da kvlav 
daiwyebs Semcirebas da a. S. erTdroulad planetis orbi-
tis sibrtye iwyebs laplasis sibrtyisagan daSorebas da 
bolos daxriloba am sibrtyeTa Soris gaxdeba maqsimaluri 
(cxrilis Sesabamisad). 

planetis moZraobis saxis dasadgenad misi eqscentri-
sitetisa da orbitis daxrilobis am saukunovani cvli-
lebisas yuradReba unda mieqces erT friad mniSvnelovan 
garemoebas, romelic damtkicda lagranJisa da laplasis 
mier, SemdgomSi ki dadasturda puasonis mier (ukve me-19 
saukuneSi) da mdgomareobs imaSi, rom planetis orbitebis 
didi RerZebis sigrZe ar icvleba saukuneebis ganmavlobaSi 
an TiTqmis ar icvleba. es friad mniSvnelovani garemoeba 
miuTiTebs imaze, rom planeta, Semowers ra wrewirs, lapla-
sis sibrtyidan gamosvlis Semdeg moZraobs ara xraxnisebu-
rad zemoTken spiralze, aramed erTi periodis ganmalobaSi 
uaxlovdeba mas.
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maSasadame, planeta moZraobs wrewirze da erTdrou-

lad irxeva zeviT da qveviT laplasis sibrtyisagan, ris 

Sedegadac gamodis erTi traeqtoria – kepleris elifsi, 

rogorc moZraobis gansakuTrebuli movlena, rac metad 

sainteresoa Cveni sivrculi warmodgenisaTvis. am procese-

bis Seswavlisas Cven xSirad ver vamCnevT maTSi moZraobebis 

mravalricxovan movlenebs. amdenad aucilebelia traeqto-

riis, siCqarisa da aCqarebis cvlilebebis kanonzomierebis 

dadgena. mxolod amis Semdeg aRmovaCenT, rom es TavisTa-

vad mimdinare procesi warmoadgens sxvas arafers, Tu ara 

martivi, sxvadasxva saxis rxevebis jams.

aqedan naTelia, rom Teoriuli xasiaTis kvlevebSi or-

bi tis saxe da misi sibrtyis mdebareoba sivrceSi unda fiq-

sirdebodes laplasis mudmivi sibrtyidan, romelsac mzis 

sistemaSi SedarebiT mdgradi da ucvleli mimarTuleba 

gaaCnia, planetis moZraobis kanoni ki gamovsaxoT ara ori x 

da y koordinatiT, aramed samiT – x, y, z; amitom im moZrao-

bebidan, romlebic gansazRvraven moZraobas sibrtyeze, 

saWiroa gadavideT sivrcul moZraobaze. 

vipovoT planetis siCqare da aCqareba. 

planetis siCqare, Tanaxmad (A, B, C) kepleris elifsis 

gantolebisa 
  x = a cosE,	 y = bsinE
  x = rcosϕ,	 y = rsinϕ,
  x = RcosΘ,	 y = RsinΘ,

tolia  υ2 =	(E′a)2–	(E′f cosE)2 = E′2r1r2,	 	 	 (5)
polarul koordinatebSi

	 	 υ2 =	(r′)2+(rϕ′)2 = E′2r1r2,
	 	 υ2 =	(R′)2+(RΘ′)2 = E′2r1r2.
geometriuli siCqare SesaZlebelia Semdegi saxiT ga-

movsaxoT
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   υ= Eʹa 	–	Eʹf cosE 

   υ= rʹ + r{ʹ     	 	 	 (5а)

  υ=Rʹ + RΘʹ  
vipovoT planetis G aCqareba. Tu aviRebT meore warmoe-

buls, miviRebT
 G2 =	(x′′)2 +	(y′′)2 +	(z′′)2 =	(E′′A)2+(E′2A)2–[(E′′f cosE)2+
	 +(E′2f sinE)2–2E′′E′2f  2 sinE cosE].	 	 	 	 (6)
polarul koordinatebSi
  G2 =	(r′′–rϕ′2)2 +	(rϕ′′+2r′ϕ′)2,
  G2 =	(R′′–RΘ′2)	2 +	(RΘ′′+2R′Θ′)2.
gemetriulad aCqareba (6) SeiZleba warmovidginoT Sem-

degi saxiT:

G =rʺ–r{ʹ	2  + r{ʺ+2rʹ{ʹ

G =Rʺ–RΘʹ	2  + RΘʺ+2RʹΘʹ      	 	 (6а)

G = Eʺa 	–(	Eʺf	cosE + Eʹ	2f sinE 	–	2Eʹ	2f sinE	)–	Eʹ	2a

(6) da (6a) formulebs (3)-is daxmarebiT daviyvanT da 

miviRebT
  G =	–	E′2a.	 	 	 	 	 (7)
am gantolebebidan Cans, rom gvaqvs gadataniTi da far-

dobiTi moZraobebi, rasac velodiT kidec. am moZraobaTa 

SekrebiT vRebulobT absolutur moZraobas, anu kepleris 

elifss mTeli Tavisi TvisebebiT.

marTlacda, gantolebebi (5) da (5a) gamosaxaven abso-

lutur siCqares, rogorc gadataniTi da fardobiTi siCqa-

reebis geometriuli (veqtoruli) jamis Sedegad miRebul 

siCqares.

analogiuri gantolebebi (6) da (6a) gamosaxaven abso-

luturi aCqarebis mniSvnelobas. isic sami aCqarebis geo-

metriul jams warmoadgens: gadataniTis, fardobiTisa da 

koriolisis, romelTa mdgenelebi gamosaxulni arian Sesa-

bamis koordinatebSi.
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ase rom, eWvgareSea, planetis siCqare ikribeba gadata-

niTi da fardobiTi siCqareTa Sekrebis Sedegad, diferen-

cialuri gantolebebi (2) ki, romlebic planetis absolu-

tur aCqarebas gamosaxaven (ix. formula 7) warmoadgenen 

sami aCqarebis geometriul jams: gadataniTis, fardobiTisa 

da koriolisis.

Tu gvaqvs absoluturi moZraobis traeqtoria, siCqare 

da aCqareba da agreTve, fardobiTi da gadataniTi moZrao-

bebis siCqare da aCqareba, iolad SevZlebT rogorc gada-

taniTi, aseve fardobiTi moZraobebis dadgenas, rac imas 

niSnavs, rom vipoviT planetebis moZraobis kanons.

amisaTvis ganvixiloT (5), (5a), (6) da (6a). yovel gamo-

saxulebas cal-calke mivaniWoT sakuTari fizikuri mniS-

vneloba (mivaqcioT yuradReba absolutur, gadataniT da 

fardobiT siCqaresa da aCqarebas, aviRoT maTi integrali 

da movaxdinoT Sesabamisi ageba stokuelis cxrilis mixed-

viT); SevamCnevT, rom gadataniTi da fardobiTi moZraobebi 

xdeba or sxvadasxva sibrtyeSi, romlebic ikveTebian erT-

maneTTan garkveuli kuTxiT (formula 5a).

am daskvnebis miRebis Semdeg virCevT ZiriTad sakoor-

dinato sibrtyes gadataniTi moZraobisaTvis anu laplasis 

sibrtyes; am sibrtyis 

gadakveTas elifsis si-

brtyesTan (A) anu abso-

luturi moZraobis sibr-

tyesTan virCevT x-Rer Zis 

mimarTulebad da amis 

Semdeg SevZlebT gada-

taniTi moZraobis kano-

nis dadgenas (5a) da (6a) 

formulebis saSuale biT 

da nax. 2 gamoyenebiT

nax. 2
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  OF=xA=a	cosE
  NF=yA=a	sinE     (8)
  zA=0

maSasadame, gadataniTi moZraoba sruldeba XOY sibr-

tyeSi da warmoadgens planetis brunvas x-RerZis mimarT. 

gadataniTi moZraobis qveS vgulismobT garemos im werti-

lis moZraobas, romelsac mocemul momentSi emTxveva pla-

neta.

radgan fardobiTi moZraobis siCqaris mdgenelia F ′f	cosE, 
misi integrali ki aris f	 sinE, nax. (2)-dan vaskvniT, rom 

  NM 2=ON 2–	OM 2 = a2–	R 2 =  f  2sin	E,
  NM = f sinE,
magram, meore mxriv, marTkuTxa samkuTxedidan NMO  

gvaqvs
  NM = A	sinα,

sadac

  α=∠NOM,	 	 	 	 (9)

amitom,
	 	 sinα=esinE,
am monacemebidan SeiZleba davaskvnaT, rom far-

dobiTi moZraoba xdeba ONM  sibrtyeSi,  romelic 

mudmivad rCeba absoluturi moZraobis OPMQO 
sibrtyis perpendikularuli da XOY  sibrtyesTan 

qmnis cvlad kuTxes.

TviT OPMQO sibrtye daxrilia XOY gadataniTi moZrao-

bis sibrtyisadmi mudmivi b=QOL kuTxiT, amitom 

  OQ = OL cosb, e. i. b = a cosb.   (9a)

fardobiTi moZraoba mivakuTvnoT sakoordinato sis-

temas Аξhz (nax. 2), maSin gantoleba, romelic gamoxatavs 

fardobiTi moZraobis kanons, iqneba:

 AC=ξ=  a 
2 	cos2α,	 	h=0,	 	 CM = z =  a 

2 	sin2α  (10)
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Tanac RerZi Аξ gadaadgildeba da mdebareobs XOY sibr-

tyeSi, RerZi Аz ki gadaadgildeba ra gadataniTi moZraobis 

dros, yovelTvis Tavisive paraleluri rCeba, e.i. absolu-

turi moZraobis POQMP sibrtyis perpendikularulia.

zogadad vRebulobT:

planeta brunavs OZ RerZis mimarT XOY sibrtyeSi, anu 

laplasis sibrtyeSi (formula 8) da amave dros irxeva 

qanqariseburi moZraobiT MON sibrtyeSi (formula 10), 

rxeviTi moZraobebis kanonebis Tanaxmad rxevebis sibrtye 

rCeba ucvleli da iZulebiTi rxevebis periodi (pirveli 

miaxloebiT) toli rCeba ZiriTadi brunvis periodisa. 

Tu gadataniTi moZraoba (8)-s SevkrebT rxeviT moZrao-

ba (10)-Tan, miviRebT kepleris elifss PQM mTeli Tavisi 

TvisebebiT siCqarisaTvis, aCqarebisaTvis da a. S. (ix. Tavi 

III, kepleris elifsis ageba).

absoluturi siCqare tolia gadataniTi da fardobiTi 

siCqareebis geometriuli jamisa (formula 5a). absolutu-

ri aCqareba ki tolia sami aCqarebis geometriuli jamisa: 

gadataniTis, fardobiTisa da koriolisisa (formulebi 6 

da 6a). 

rogorc sxva monacemebidan Cans, gadataniTi moZraoba, 

romelic warmoadgens planetis brunvas OZ ReZis mimarT 

laplasis sibrtyeSi, miiReba ori ZiriTadi rxeviTi moZrao-

bis Sekrebis Sedegad qanqarisebur moZraobasTan; amdenad, 

furies Teoremis Tanaxmad, mzis sistemis planetebis pe-

rioduli moZraobebisagan vRebulobT rxeviT moZraobebs 

(formulebi 8 da 10), romelTa Sekrebis Sedegad vRebulo-

bT kepleris moZraobas.

vinaidan planetis moZraobisas, formula (8)-is Tanax-

mad brunvis RerZs SeuZlia Tavisuflad Seicvalos Tavisi 

mimarTuleba (igi araa damagrebuli) da, rogorc meqani-

kidanaa cnobili, gare Zalebi e. i. kavSirebi, gamosaxulni 

formula (10)-iT da droisagan damoukidebelni, Tanaxmad 
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stokuelis cxrilisa pirveli miaxloebiT unda iwvevdnen 

ara mxolod gadataniTi moZraobis sibrtyis rxevebs X Rer-

Zis mimarT, aramed meore miaxloebiT unda iwvevdnen TviT 

orbitis garkveul gamrudebas. 

$6. aCqarebis mimarTuleba da misi gamosaxva 
kuTxuri da seqtoruli siCqareebiT

aCqarebis mimaTuleba ganisazRvreba formulebiT:

	 	 cos(Gx)	= - Gx

G  = - a cos	E –	ae
r ,

	 	 cos(Gy)	= - Gy

G  = - b sin	E
r ,

radgan
  Gx = - E′′a sin	E	–	E′2a	cos	E,
  Gy = - E′′a	cos	E	–	E′2a	sin	E,
da  G = - E′2a.

Tanaxmad elifsis gantolebisa, SeiZleba daiweros:
  x = a cos	E	–	ac,	 	 y = b	sin	E
an
  x = r cosφ,	 	 y = r sinφ,
saidanac
	 	 cosφ	=	a cos	E –	ae

r ,	 sinφ	=	b sin	E
r ,

maSin

	 	 cos(Gx)	=	cos(rx)	 		 	 	da	 	 	 	 cos(Gy)	=	cos(ry),
saidanac vaskvniT, rom aCqareba mimarTulia fokusisa-

ken da sididiT tolia (ix. formula 7):

  G =	–E ′2 a.
aq aucileblad vTvliT formula (7)-is mcire ganmarte-

bis moyvanas, romlidanac zogjer araswor daskvnas Rebu-

loben Cven mier miRebul absolutur aCqarebis mniSvnelo-

baSi, romelic formula (7)-is saxiTaa gamosaxuli, CavsvaT 

mniSvneloba
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  E′=n  1
1–	e cos	E ,

miviRebT
  G =	–E ′ 2a =	–	n2 ρ,

sadac n – saSualo sadReRamiso moZraobaa

  ρ = a
(1–	e cos	E)2

Tu am formulaSi CavsvamT kuTxuri siCqaris mniSvnelo-

bas

  E′= 2K
br 	,

miviRebT 
  G =	–E′2a=	–	 µ2 1

r 2	=	–	n
2ρ,	 	 	 	 (11)

romelSidac µ2 =  4k2

b2  a =	const	 yoveli planetisTvis.

gamodis, rom aCqareba pirdapirproporciulia 

manZilisa,  rodesac igi gamosaxulia kuTxuri siC-

qariT da ukuproporciulia manZilis kvadratisa, 

rodesac igi (aCqareba)  gamosaxulia seqtoruli 

siCqariT.

aseT gamosaxulebebs xSirad vxvdebiT fizikis sxvadasx-

va kursSi; magaliTad, centriskenuli aCqarebisaTvis, rome-

lic monacemTa saxis mixedviT xan pirdapirproporciulia 

manZilisa, xan ki misi ukuproporciulia (ix. sokolovi, 

`fizikis meTodika~).

yvela am gamosaxulebas (5a), (6a) da (11) aqvT Tavisi fi-

zikuri azri da mkafiod gamoxataven fizikur kanonzomie-

rebas. magaliTisTvis ganvixiloT elifsi, romelic miRebu-

lia moZraobaTa harmoniuli rxevebis Sekrebis Sedegad da 

meore mxriv – kepleris elifss.

CamovweroT manZilis, siCqaris da aCqarebis formulebi 

da SevadaroT isini erTmaneTs:
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harmoniuli rxevebis  kepleris elifsi

kepleris elifsi

gantoleba gantoleba
x = a	cos	Ω t,	y = b	sin Ω t x = a	cosE,	y = b	sin	E,
 sadac E=nt+sinα.

kuTxuri siCqare kuTxuri siCqare

Ω = 2K
ab  . Е′=  2K

ab  ⋅  1
1–	e cos	E = n  1

1–	e cos	E
siCqare siCqare
υ=Ω r1r2 =Ωλ,	 υ=E′ r1r2 =nt,
sadac sadac

λ= a 1–	e2 cos2 Ωt l=a 1+ e cosE
1–	e cosE

aCqareba aCqareba
G =	–	Ω2R =	–	µ2 1L2 G =	–	  n2ρ=	–	µ2  1r2 ,
sadac sadac

R=a 1–	e2 sin2 Ωt  da ρ= a
(1–	e cos	E)2  da

L2= 
1–	e2 sin2 Ωt

a2
 r2=a2 (1–	e	cosE)2

a1
3

a2
3  = T1

2

T2
2  da a1

3

T1
2  = a2

3

T2
2  = a1

3

a2
3  = T1

2

T2
2  da a1

3

T1
2  = a2

3

T2
2  =

= m2

4p2 	=const,	 =	 m
2

4p2 	=	const,

sadac n	 –	saSualo sadReRamiso moZraobaa da

   µ2= 4k2

b2  a =	const
yvela planetisaTvis.

aRniSnuli formulebi, romlebic sistemis mdgomareo-

bis kinematikur mniSvnelobebs axasiaTeben, Tavisi kanonzo-

mierebebiT erTmaneTisagan ar gairCevian: orive SemTxveva-

Si manZilebi, siCqareebi da aCqarebebi gamoisaxebian erTi 

da imave mniSvnelobebiT da erTi da imave kanonzomierebebs 

emorCilebian.
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maTematikuri gantolebebis aseTi msgavseba warmoadgens 

am bunebrivi moZraobebis obieqturi erTianobis arsebo-

bas. harmoniuli rxeviTi moZraobis elifsSi da kepleris 

elifsSic aCqarebebi ukuproporciulni arian manZilis kva-

dratisa, roca isini gamosaxulni arian seqtoraluri siC-

qariT da pirdapirproporciulni arian Sesabamisi manZile-

bisa, rodesac isini (aCqarebebi) gamosaxulni arian kuTxuri 

siCqariT.

maSasadame, mtkiceba rom planetis aCqareba ukupropor-

ciulia manZilis kvadratisa, iseve marTebulia, rogorc 

mtkiceba, rom igi pirdapirproporciulia manZilisa, imis-

da mixedviT, romeli mniSvnelobiTaa igi gamosaxuli.

amrigad, diferencialuri gantolebebi (2), romlebic 

mzis sistemis planetebis moZraobis kanons gansazRvraven, 

drois nebismier momentSi SeiZleba davaxasiaToT rxeviTi 

moZraobis aSkara specifikuri niSan-TvisebebiT.

$7. planetis gadataniTi da fardobiTi  
moZraobebi polarul koordinatebSi

ufro meti damajereblobisaTvis ganvixiloT kepleris 

elifsi polarul koordinatebSi:
  x = r	cosφ,	 	 y = r	sinφ,	 	 	 (12)

sadac r – radius-veqtoria,
 
φ – WeSmariti anomaliaa.

Tu aviRebT siCqarisa da aCqarebis proeqciebs pola-

ruli koordinatebis RerZze da imasac gavixsenebT, rom 

absoluturi siCqare tolia im paralelogramis diagonali-

sa, romelic agebulia gadataniTi da fardobiTi siCqaree-

bis Sekrebis Sedegad, absoluturi aCqareba ki warmoadgens 

sami aCqarebis geometriul, anu veqtorul jams, Cven Seg-

viZlia davweroT, rom
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	 υ2 =	(r′)2+(rφ′)2   da  G2 =	(r′′–rφ′2)2+(rφ′′+2r′φ′)2	 	 (13)
sadac rφ′ – gadataniTi siCqarea da mimarTulia φ RerZis 

gaswvriv. am siCqares zogjer transversalur siC-

qares uwodeben;

r – fardobiTi siCqarea da mimarTulia r RerZis gasw-

vriv. zogjer am siCqares radialurs uwodeben;

rφ′′ – gadataniTi aCqarebis tangencialuri mdgenelia 

da mimarTulia φ RerZis gaswvriv;

rφ′2	 –	 gadataniTi aCqarebis normaluri mdgenelia da 

mimarTulia r RerZis uaryofiT mxares;

r′′ – fardobiTi aCqarebaa da mimarTulia r RerZis gasw-

vriv;

2r′φ′ –koriliosis aCqarebaa da mimarTulia φ RerZis 

gaswvriv.

Tu Sesabamis mniSvnelobebs SevitanT formula (13)-Si, 

miviRebT
	 	 υ2=(r′)2 +	(rφ′)2 =	(E′a)2 –	(E′f cosE)2 = E′2r1r2.
rogorc ukve vnaxeT (ix. formula 5), siCqarisaTvis isev 

is mniSvneloba miviReT da misi mdgenelebic igivea.

imave Sedegs vRebulobT aCqarebisTvis

  G= (rʺ–	 rφ′2)2+(rφʺ+2 r′φ′)2	=	–E′2a =	–	n2ρ =	–µ2 1
r 2 ,

sadac n – saSualo sadReRamiso moZraobaa da 

  ρ = 1
(1–	ecosE)2.

msoflio mizidulobis kanonis yvela maTematikuri dam-

tkiceba, ra saxiTac ar unda iyvnen isini warmodgenilni, 

bolos ZiriTadad Semdeg gantolebebze daiyvaneba
  G2=(r′′–	rφ′2)2+(rφ′′+2r′φ′)2 	 	 (14)
an geometriuli formiT

  G =rʺ–rφʹ	2  + rφʺ+2rʹφʹ .
sadac G – planetis sruli aCqarebaa misi mzis irgvliv 

brunvisas;
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r′′–	rφ′2 – aCqarebis is mdgenelia, romelic radius-veqtoris 

gaswvrivaa mimarTuli, anu radialuri aCqarebaa;

rφ′′+2r′φ′ – radius-veqtorisadmi perpendikularuli aCqa-

rebaa, anu transversaluri aCqarebaa (gadataniTi), 

(ix. buxgolci, `meqanika~).

aRniSnuli formulebi gamosaxaven aCqarebis wr radia-

luri mdgenlisa da wp transversaluri mdgenlebis mniS-

vnelobebs:

  wr=r′′–	rφ′2  da  wp=rφ′′+2r′φ′
AMamasTan wp=0. 

`ase rom, mzis irgvliv planetis moZraobisas masze mo-

qmedebs mxolod radialuri aCqareba, e. i. Zala, romelic 

moqmedebs planetaze, yovelTvis mimarTulia mzis centri-

saken~ (popovi, baevi, `astronomia~).

aseTi daskvna ver uZlebs veraviTar kritikas. msgavsi 

gonebaWvretiTi gamonagonebi vnebs dadebiT mecnierebaTa 

warmatebebs. aseT azrebs xSiradNmoismenT popularuli as-

tronomiisa da fizikis leqciebze; es azrebi saRdeba ro-

gorc WeSmariteba da maTgan gamomdinare daskvnebi miiReba 

yovelgvari Sesworebis gareSe, usityvod, rogorc ueWveli 

faqti.

marTlacda, ras warmoadgenen mniSvnelobebi

  wr=r′′–	rφ′2  da  wp=rφ′′+2r′φ′.
isini moZravi sxeulis aCqarebis veqtoris proeqciebia 

polaruli koordinatebis RerZebze (ix. nikolai, `Teoriu-

li meqanikis leqciebi~), maSin, rodesac namdvili aCqarebis 

veqtorebi SeiZleba sxva da Tanac sxvadasxva sibrtyeSi 

mdebareobdnen.

`ufro zustad rom vTqvaT, R-iT Cven aRvniSneT aCqare-

bis proeqcia µ RerZze polarul koordinatebSi (ix. sus-

lovi, `analitikuri meqanika~).
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Tu Cven SevZlebT meqanikis kanonebis safuZvelze dayrd-

nobiT namdvili aCqarebis wr da wp proeqciebis gamoTvlas, 

maSin gvecodineba TviT aCqarebis sididec da mimarTule-

bac.

meore mxriv, Tu ganvixilavT wr=r′′–	rφ′2-is mniSvnelobebs, 

SevamCnevT, rom es proeqcia, aRebuli radius-veqtoris 

gaswvriv, warmoadgens ori aCqarebis tolqmeds:

fardobiTi aCqarebisa, romlis r′′ proeqcia mimarTu-

lia r RerZis gaswvriv da gadataniTi aCqarebis normalu-

ri mdgenlisa, romlis proeqcia rφ′2
 mimarTulia r RerZis 

uaryofiT mxares (brunvis centrisaken) (ix. nikolai, `Teo-

riuli meqanikis leqciebi~).

amdenad, imis mtkiceba, rom ori aCqarebis (fardobiTi 

aCqarebisa da gadataniTi aCqarebis normaluri mdgenlisa, 

romlebic SeiZleba sxvadasxva sibrtyeSi mdebareobdnen) 

tolqmedis proeqcia gamowveulia mzis mizidulobis Za-

liT, SeuZliaT mxolod im pirebs, romlebic arasodes ar 

uyureben movlenebs im mxridan, saidanac momdinareoben 

isini, maT surT es movlenebi daukavSiron mizidulobis 

Teoriis winaswarakviatebul cnebebs.

TviT niutoniseul Teoriul meqanikas ar ZaluZs im 

faqtis ugulebelyofa, rom mzis mizidulobis centraluri 

Zala, romelic aCqarebis mizezs warmoadgens, sadac es aCqa-

reba manZilis kvadratis ukuproporciulia, aris `ase vTq-

vaT~ ori Zalis tolqmedi: centraluri Zalisa da raRac 

damatebiTi Zalisa.

`es gantoleba gviCvenebs, rom centraluri Zalebis 

SemTxvevaSi wertilis fardobiTi moZraoba radius-veqto-

ris gaswvriv xdeba `ase vTqvaT~ ori Zalis – F Zalisa da 

raRac damatebiTi m c
2ʺ

r 3  Zalis zemoqmedebiT~ (ix. buxgolci, 

`meqanika~ t. I, Tavi 6, $5).
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samwuxarod, arsad ar aris miTiTebuli, Tu ras war-

moadgens es damatebiTi Zala m c
2

r 3 . misi povna advilia. vi-

ciT, rom c2

r 3  = r 4φʹ	2
r 3  = rφʹ	2=rφ′2, es ki, rogorc adre ganvmarteT, 

gadataniTi aCqarebis normaluri mdgenelia da igi mimar-

Tulia r	RerZis uaryofiTi mxarisken, brunvis centrisaken.

maSasadame, gamodis, rom garkveuli tolqmedi veq-

toris proeqcia,  romelic miiReba ori mdgeneli 

veqtorisagan:  mrφ′2 – gadataniTi moZraobisa da 

mr′′ – fardobiTi moZraobisagan,  warmoadgens mzis 

mizidulobis Zalas!!

Oori Zalis tolqmedi (da kidev misi proeqcia) arasodes 

ar SeiZleba warmoadgendes centralur moqmed Zalas, igi 

realurad ar arsebobs, rogorc centraluri erTeuli 

moqmedi Zala; realurad arsebobs mdgeneli Zalebi, maTi 

tolqmedi mxolod am Zalebis erToblivi moqmedebis mniS-

vnelobasa da mimarTulebas gamoxatavs. aseTi mdgeneli 

Zalebi SeiZleba iyos oric da ramdenimec. e. i. tolqmedi 

gamosaxavs saerTo Zalebis moqmedebas.

tolqmedi Zala,  rogorc moqmedi erTeuli Zala 

ar arsebobs,  erTeuli Zala calkeulis arsia;  aqe-

dan gamomdinare,  arc mizidulobis Zala arsebobs, 

rogorc mzis moqmedebis erTeuli Zala.

`zogadi mxolod calkeulSi arsebobs, calkeulis saSua-

lebiT... yoveli zogadi aris calkeulis nawilaki, calkeu-

lis mxare~ (lenini, `filosofiuri rveulebi~).

aranakleb mcdaria mtkiceba, rom aCqarebis transversa-

luri mdgeneli
   wp=rφ′′+2r′φ′ 
gamosaxavs inerciiT moZraobas. CvenTvis xom kargadaa 

cnobili, rom rφ′′ aris gadataniTi aCqarebis tangencialuri 

mdgenlis proeqcia da 2r′φ′ – koriolisis aCqarebaa. 
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es ori veqtori (rφ′′ da 2r′φ′) Tanaxmad `qmedebisa da 

ukuqmedebis“ kanonisa arCeul sakoordinato sistemaSi 

yovelTvis toli da sawinaaRmdegod mimarTulni arian. ase 

rom, wp warmoadgens ori toli da urTierTsawinaaR-

mdegod mimarTuli aCqarebis tolqmedis proeqcias 

da verc erT SemTxvevaSi ver gamodgeba,  rogorc 

inerciiT moZraobis amsaxveli.

koriolisis aCqarebisa da gadataniTi moZraobis tangen-

cialuri mdgenlis arseboba gviCvenebs, rom garda mizidu-

lobis Zalisa, rogorc es niutonis meqanikaSia miRebuli, 

kidev unda arsebobdes raRac sxva Zalac (ix. buxgolci, 

`meqanika~).

maSasadame, formula (13) gviCvenebs, rom planetebis mo-

Zraobisas mzis irgvliv adgili aqvs or moZraobas – gada-

taniTsa da fardobiTs. maTi aCqarebis tolqmedi mimarTu-

lia brunvis centrisaken, anu fokusisaken.

gadataniT moZraobas siCqarisa da aCqarebisaTvis gaaC-

niaT gansazRvruli proeqciebi polaruli koordinatebis 

RerZebze:  rφ′; rφ′′ da rφ′2. fardobiT moZraobasac aqvs siC-

qarisa da aCqarebisaTvis gansazRvruli proeqciebi pola-

ruli koordinatebis RerZebze. esenia: r′ da r′′.
maSasadame, mcdari iqneba Tu vityviT, rom namdvili aC-

qarebis veqtorebi orive am moZraobisaTvis (gadataniTisa 

da fardobiTisa) erT sibrtyeSi mdebareobeno, piriqiT, 

aq garkveviT SeiZleba iTqvas, rom zemodasaxelebuli veq-

torebis proeqciebi swored im sibrtyeSi mdebareobs, 

romelSidac vaproecirebT maT Cven; TviT veqtorebi (anu 

moZraobani), rogorc ukve iTqva amis Sesaxeb, sxva da gansx-

vavebul sibrtyeSic ki mdebareobs: pirveli XOY sibrtyeSi, 

meore ki –N NOM sibrtyeSi (ix. nax. 2).

aRniSnuli gantolebebi niSnavs imas,  rom ga-

dataniTi moZraoba warmoadgens koordinatebis 

saTaveze gamavali RerZis irgvliv moZraobas da 
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periodul moZraobas warmoadgens.  igi rxeviTi 

moZraobaa,  magram inerciuli moZraoba araa.  far-

dobiTi moZraoba – perioduli moZraobaa,  rxeviTi 

moZraobaa,  magram ara mizidulobisa.

aRmoCnda, rom planetebis orbitebis eliptikuri fi-

guris mizezi materiis erTi zogadi Tvisebis gardauvali 

Sedegia. amas Cven vxedavT, viciT amis Sesaxeb, magram ar 

vaqcevT mas yuradRebas. ar vaqcevT imitom rom, is Zalian 

martivia. es – eleqtronebis, atomebis, molekulebisa da 

sxeulebis rxeviTi moZraobebia.

Cven momswre varT egreTwodebuli `eleqtruli siTxis~ 

Teoriis, `magnituri siTxis~, `siTbombadis~ Teoriebis jer 

aRorZinebisa da Semdeg ki ukvalod gaqrobisa. Cven moma-

valSi mzis mizidulobis Zalis Teoriis gaqrobis 

mowmenic aRmovCndebiT. dRes am Teoriaze damyarebulia 

yovelive, da ramsaisa da ostvaldis sityvebiT rom vTqvaT, 

es Teoria ager ukve 300 wlis ganmavlobaSi boWavs mecnie-

rebas (ix. ramsai, ostvaldi, `qimiis istoriidan~).

analogiurad kepleris elifsis gantolebisaTvis gvaqvs:
  x=RcosΘ y=RsinΘ

sadac R – geometriuli centris radius-veqtoria.

υ2=(RΘ′)2+(R′)2=E′2r1r2	 	 и	 	G
2=(R′′–	RΘ′)2+(RΘ′′+2R′Θ′)2=(E′2a)2.

am SemTxvevaSi gadataniTi da fardobiTi moZraobebis 

proecireba imave sibrtyeze xdeba, magram siCqarisa da aCqa-

rebis tolqmedebis proeqcias polaruli koordinatebis R 

da Θ RerZebze vRebulobT.

zustad aseve R′′ warmoadgens fardobiTi moZraobis 

aCqarebas da igi mimarTulia R radiusis gaswvriv, da  RΘ′2 

– gadataniTi moZraobis aCqarebaa, romelic agreTve R ra-

diusis gaswvriv aris mimarTuli. analogiurad RΘ′′ – gada-

taniTi aCqarebis tangencialuri mdgenelia da 2R′Θ′ –ko-

riolisis aCqarebaa.
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am koordinatul sistemaSi gadataniTi aCqarebis tan-

gencialuri mdgeneli RΘ′′ ar emTxveva koriolisis aCqare-

bas 2R′Θ′ arc sididiT da arc mimarTulebiT.

yvela am aCqarebis tolqmedi aris swored planetis or-

bitaluri aCqareba, romelic mimarTulia elifsis fokusi-

saken

   G =	–	E′2a.
sruliad arasworia mtkiceba, rogorc am SemTxvevis-

Tvis, iseve zemomoyvanili SemTxvevisaTvis (ix. formula 

13), rom es aCqarebebi gamowveulia mzis mizidulobis Za-

liT, mxolod imis gamo, rom aCqarebis mocemuli veqtorebi 

aCqarebis namdvili veqtorebis mxolod proeqciebs war-

moadgenen, maTi tolqmedi ki ori moZraobis aCqarebaTa 

tolqmedis proeqciaa, rodesac es moZraobebi xdeba sxva-

dasxva sibrtyeSi.

naTelia, rom TviT tolqmedi, aseve misi proeqciac 

mxolod geometriuli warmodgenaa da pirobiTi asaxvaa, 

is aCqarebis veqtoris mxolod raRac simboloa (Zala niu-

toniseulad), realurad ararsebulia, rogorc calkeuli 

erTeuli, yovelgvari kavSiris gareSe. erTeulebs ki mivya-

varT zogadisaken.

maSasadame, planetebis moZraobis diferencialu-

ri gantolebebi (2 )  warmoadgens rxevaTa moZraobe-

bis aCqarebebis garkveuli Sekrebis rezultats – 

es moZraobebia gadataniTi da fardobiTi da isini 

gansxvavebul sibrtyeSi warmoebs.

am moZraobaTa Sekreba iZleva kepleris elifss (plane-

tebis orbita) mTeli Tavisi damaxasiaTebeli TvisebebiT 

manZilisaTvis, siCqarisaTvis, aCqarebisaTvis da kuTxuri 

siCqarisaTvis. gadataniTi moZraoba warmoadgens planetis 

brunvas uZravi RerZis irgvliv (igi ori ZiriTadi rxe-

viTi moZraobis Sekrebis Sedegs warmoadgens); fardobiTi 

moZraoba ki qanqarisebur rxevas warmoadgens, romlis pe-
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riodi tolia brunvis periodisa (zRvarSi). rxevis sibrtye 

aq ucvleli rCeba.

ase rom, mTeli maTematikuri simkacriT mtkicdeba da 

dialeqtikuri TvalTaxedviTac dasturdeba, rom mzis sis-

temis arsebobis procesi SesaZlebelia rxevaTa moZraobe-

bis Teoriis safuZvelze, anu mizidvisa da ganzidvis ur-

TierTqmedebaTa erTobliobis safuZvelze.

mxolod niutonis mizidulobiT, ganzidvis gareSe, SeuZ-

lebelia samyaros suraTis aRwera – mzis sistemis planete-

bis moZraoba. es arc maTematikuri da arc ideologiuri 

midgomiTaa SesaZlebeli.

Tu $$3, 5 da 6 ganxiluls gaviTvaliwinebT maTSi gamoTq-

mul maTematikur, aseve fizikur TvalsazrisTan erTad, 

SeiZleba davaskvnaT, rom mzis sistemis planetebis moZrao-

ba rxeviTi moZraobebis tipur magaliTs warmoadgens.
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Tavi II

ciuri meqanikis zogierTi sakiTxis Sesaxeb

$8. fardobiTi moZraoba da orbitis saxe

rogorc Teoriuli meqanikidanaa cnobili, kepleris 

moZ raobis orbitis forma savsebiT ganisazRvreba moZravi 

wertilis sruli E energiis niSniT:

  E=	–	µ2 m
2a = mʋ

2

2 		–	µ2 m
r 	=	const	 	 	 (15)

(ix. eixenvaldi, `Teoriuli fizika~, naw. II).

Tu movaxdenT Sesabamis gardaqmnas, gamovitanT Semdeg 

daskvnas:

`radius-veqtori da planetis siCqaris absoluturi 

mniSvneloba drois romelime momentSi gansazRvraven orbi-

tis did naxevarRerZs~ Semdegi formulis Tanaxmad:
	 	 υ2=E′2r1r2=µ2( 2

r 	–
 1
a	)

(ix. subotini, `ciuri meqanika~).

rodesac υ2=µ2 1
a,	 e=0 – orbita wrewiria,

rodesac υ2=µ2 2
r ,	 e=1 – orbita parabolaa,

rodesac υ2<µ2 2
r ,	 e<1 – orbita elifsia,

rodesac υ2>µ2 2
r ,	 e>1 – orbita hiperbolaa.

maSasadame, orbitis saxes ukavSireben planetis siC-

qares. ufro swori iqneboda gveTqva Semdegnairad:

Tavi I

planetebis moZraobisa da mzis 
mizidulobis Zalis Sesaxeb

$1. niutonis meqanikis pirobiToba
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siCqaris tangencialuri mdgenlis sididesa da mizi-

dulobis Zalis Tanafardoba warmoadgens im kriteriums, 

romlis meSveobiTac wydeba sakiTxi, konusuri kveTis Tu 

romeli kerZo saxe miiReba. aseTi daskvnebi Seicaven ganu-

sazRvrelobis elementsac (ix. formula Ia) da raRac xelo-

vnursac. isini arafers gveubnebian amplitudis (didi naxe-

varRerZi), siCqaris da sruli energiis cvlilebis mizezebis 

Sesaxeb. es cvlilebebi ki orbitis formis ganmsazRvrelia.

rodesac mzis sistemis planetebs ganvixilavT rogorc 

rxeviT moZraobas da am moZraobis kanonebsac viyenebT or-

bitis formis gasagebad, gacilebiT ufro saintereso da 

friad mniSvnelovan daskvnasac vRebulobT Cveni sakiTxis 

gadasawyvetad.

adre davadgineT, rom formula (8)-is Tanaxmad planetis 

ZiriTad moZraobas warmoadgens planetis brunva garkveu-

li RerZis irgvliv wrewiris orbitaze laplasis sibrtyeSi:
  xA=a	cosE,	 	 	yA=a	sin	E,	 	 	ZA=0.
aseTi moZraoba odnav icvleba fardobiTi moZraobis 

gamo, romelic agreTve rxeviTi xasiaTisaa (ix. formula 10)

  ξ= a
2	cos2α,	h=0,	z= a

2	sin2α,

SemdegSi Cven am umniSvnelo cvlilebas vuwodebT `sistemis 

rxevis SeSfoTebas~, SeiZleba mas sxvagvari saxelic davarq-

vaT – `kavSiri~, romelic planetis moZraobas daedo. 

orive es moZraoba, romlebic sxvadasxva sibrtyeSi xde-

ba, realuria da dakvirvebebic amis damadasturebelia (ix. 

subotini, `ciuri meqanika~).

ZiriTadi rxeviTi moZraobis sixSire, anu rogorc es 

meqanikaSia miRebuli, sistemis sixSire da `SeSfoTebis~ 

sixSire erTmaneTs ukavSirdeba formula (9)-is saSualebiT:

  e	sin	E =	sinα.
Tu sistemis sakuTari rxevebis periodi emTxveva sis-

temis SemaSfoTebeli rxevebis periods, anu rogorc mas 
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vuwodebT `kavSiris~ periods, maSin sin	E =	sinα, anu roca e=1, 

adgili eqneba rezonansis movlenas.

igive SeiZleba miviRoT kepleris cnobili gantolebebi-

dan (E′=n+E′cosE), Tu e=1:

   E′= 1
1–	ecosE .

rodesac E uaxlovdeba 2p-s, kuTxuri siCqare Е′ 
miiswrafvis usasrulobamde da vRebulobT asimptotur 

moZraobas. es kargadaa cnobili Teoriuli meqanikidan. 

`rodesac iZulebiTi rxevebis sixSire utoldeba sistemis 

sakuTari rxevebis sixSires, sistemis rxevebis amplituda 

mkveTrad izrdeba~ (ix. buxgolci, `meqanika~).

rodesac e <1, anu kavSiri e	sinE =	sinα, moqmedebs da vRe-

bulobT: x=a	cosE,	 y=b	sinE, anu elifsis gantolebas a da b	
naxevarRerZebiT.

es gaxldaT pirveli miaxloebiT. Tu gadavalT meore 

miaxloebaze da ganvixilavT planetis moZraobis diferen-

cialur gantolebas (formula (2)) Semdegi saxiT:

x′′+ m
2

r 3  x=0 da y′′+ m
2

r 3  x=0.

SevitanoT µ2-is Sesabamisi mniSvneloba, ris Semdeg mivi-

RebT:

  x′′+k2(1–	ecosE)x=0   da   y′′+k2(1–	ecosE)y=0,

sadac k2= φʹ	2
cos2 β ,	 φ	 – WeSmariti anomaliaa, E – eqscen-

truli anomaliaa, E=nt+esinE, n – saSualo sadReRamiso 

moZraobaa,b – eqscentrisitetis kuTxe.

aseTi saxis gantolebebi integrirebis Semdeg iZlevian 

iseT mruds, iseT traeqtorias, romelic axlosaa elif-

sis formasTan. magram elifsisagan gansxvavebiT igi araa 

Caketili, Tumca Zalian uaxlovdeba а da b naxevarRerZe-

bis mqone elifss. am naxevarRerZebis mimarTulebebi araa 

mudmivi, aramed odnav Semobrundeba im mxares, romelSidac 
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xdeba wertilis moZraoba elifsze. amas ewodeba afsidTa 

wrfeebis brunva.

msgavsi moZraobaa mTvaris moZraoba dedamiwis siax-

loves.

marTlacda, Semdegi saxis gantolebas:

    d 2u
dt 2  + n2(1+2α	cos	kt)u = 0

didi mniSvneloba aqvs astronomiaSi – mTvaris moZrao-
bis TeoriaSi, rodesac e>1 e sinE =	sinα kavSiri SeuZlebelia, 
igi irRveva, wertili ascdeba kavSirs da vRebulobT pro-
gresul moZraobas.

rodesac e=0, kavSiri, romelic SeSfoTebis mizezs war-
moadgens, ar arsebobs. maSin α=0,	 E′=n da planeta moZraobs 
wrewirze mudmivi kuTxuri siCqariT laplasis sibrtyeSi.

maSasadame, Tu ara `SeSfoTeba~, ar gvaqvs arc fardo-
biTi moZraoba garemos mimarT. am SemTxvevaSi gadataniTi 
moZraoba emTxveva absolutur moZraobas da planetis 
wriuli moZraoba warmoadgens ori harmoniuli rxeviTi 
moZraobis Sekrebebis Sedegs.

   x = a	cos	nt da y = a	sin	nt    (16)
aq n–harmoniuli rxeviTi moZraobis kuTxuri siCqarea. 

mas astronomiaSi `saSualo sadReRamiso~ moZraoba ewodeba.
aqedan gamomdinare, planetebis orbitis eliptikuri 

figura warmoadgens pirvel `SeSfoTebul~ moZraobas da 
saerTod, planetis moZraobaze zeddeba calsaxad gansa-
zRvravs orbitis saxes. igi SeiZleba iyos wrewiri, elifsi, 
parabola an hiperbola. `Tu sxeuli ar asrulebs garemos 
mimarT fardobiT moZraobas, maSin misi gadataniTi moZrao-
ba emTxveva absolutur moZraobas~ (ix. nikolai `Teoriuli 
meqanikis leqciebi~). 

es daskvnebi emTxveva rxevaTa moZraobis Teorias da 
farTod Suqdeba Teoriuli meqanikis kursebSi.

aseTi moZraobebis gamokvlevisas, da es Teoriuli meqa-

nikidanac aris cnobili, vRebulobT Semdeg daskvnebs:
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1. moZraobis traeqtoria SeiZleba iyos wrewiri, elif-

si, parabola an hiperbola, imisda mixedviT, Tu rogoria 

zeddebis saxe (kepleris pirveli kanoni).

2. traeqtoria elifsismagvaria mudmivi seqtoraluri 

siCqariT (kepleris meore kanoni).

3. umravles SemTxvevaSi traeqtoria Caketil mruds ar 

warmoadgens.

4. radgan zeddebuli kavSiri, anu, ufro zustad Tu 

vityviT, ZiriTadi moZraobis periodebi – brunviTisa da 

qanqariseburis araTanazomadia, elifsis b RerZis gaswvriv 

warmoebuli rxevebis periodi xdeba ufro naklebi, vidre 

a RerZis gaswvriv warmoebuli rxevebis periodi. amis Sede-

gad RerZebis mimarTuleba icvleba ise, rom didi naxevar-

RerZi Semobrundeba im mxares, romelSic xdeba moZraoba 

elifsze, anu seqtoraluri siCqaris matebis mxares.

5. elifsis RerZebis Semobrunebis siswrafe proporciu-

lia kuTxuri siCqarisa da ganpirobebulia elifsis RerZe-

bis sigrZeTa fardobiT, anu damokidebulia eqscentrisi-

tetze.

6. moZraobis sibrtye odnav irxeva. analogiuri daskv-

nebi miiReba kavSiris mqone wertilis moZraobis zogierTi 

msgavsi SemTxvevebisTvisac.

yvela am SemTxvevas namdvilad aqvs adgili planetebis 

moZraobis dros.

zemomoyvanili daskvnebi naTlad miuTiTeben imaze, rom 

mxolod mizidulobiT da Tanabari moZraobiT ar SeiZleba 

samyaros suraTis aRwera; saWiroa sxva daskvnebis Zieba, 

iseTebis, romlebic ufro realurni da misaRebi iqnebian 

samyaros suraTis fizikuri realobis TvalsazrisiT.

azrTa yvela sxvadasxvaoba, saxeldobr: merkuris af-

sidTa RerZebis moZraoba, planetebis TanamgzavrTa ukumo-

Zraoba, mTvarisa da misi kvanZebis moZraoba, mzis sistemis 

mdgradoba, bode-ticiusis rigi da a. S., romlebic ar aix-
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sneba mizidulobis kanonebiT, advilad SeiZleba aixsnas, da 

ara marto aixsnas, rxevaTa moZraobis kanonebiT. ufro me-

tic – isini am kanonebis aucilebel Sedegebs warmoadgenen.

niutonis mixedviT movlenebi xdeba `ase, da ara ise~, 

imitom rom, samyaro agebulia `swored amnairad~: imisTvis, 

rom vaSli davardes dedamiwaze, dedamiwa unda izidavdes; 

mTvarem rom ibrunos dedamiwis irgvliv, saWiroa rom mas 

izidavdes dedamiwa; Tu amas engelsis gamonaTqvams: `katebi 

imitomaa gaCenili, rom SeWamon Tagvebi, Tagvebi ki imitom, 

rom katebis mxriv iqnen SeWmulni~ davumatebT, SeiZleba 

davaskvnaT: samyaro Seqmnilia `swored imnairad~, rom arse-

bobdes mizidulobis Zala, raTa damtkicebul iqnas Semoq-

medis (RmerTis) sibrZne.

mizidulobis Zalis ZiriTadi kanoni iqneboda samarT-

liani ara imitom, rom samyaro agebulia `swored amnairad~, 

aramed imitom, rom igive kanoni rCebodes samarTliani 

samyaros agebulebis sul sxvadasxva tipisTvis, `ise rom, 

sulac rom ar arsebobdes es mizidulobis Zalebi, dinami-

kis kanonebi mainc iarsebebda da maT Tavisi azri da saxe 

eqnebodaT~ (ix. xaikini, `meqanika~).

Tu mizidulobis Zalis kanoni iseTive gardauvali unda 

iyos, rogorc sxva kanonebi, maSin misi meSveobiT SesaZle-

beli unda iyos gacilebiT ufro sruli axsna, vidre es 

xdeba simZimis Zalis sruliad TviTneburi daSvebisas, yo-

velgvari kavSiris gareSe moZraobis sxva formebTan, rode-

sac maT namdvilad aqvT adgili bunebis mravalferovani 

movlenebis dros.

Cven xom viciT, rom arsebobs kargad cnobili movlene-

bi, iseTebi, rogoricaa mTvaris moZraoba, kometebis gavla 

mzis zedapiris siaxloves, rodesac maTi orbitebi saerTod 

ar icvleba, mTvaris grZedis cvlileba, planetebis, gansa-

kuTrebiT ki merkuris, perigeas moZraoba, bode-ticiusis 

rigi, romelTa winaSe niutonis mier axsnili metafizikuri, 
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einSteinis mier ki – idealizirebul-gamrudebuli samyaro 

sruliad uZluria.

ase rom, zogad kavSirebidan amovardnili, calkeuli 

moZraobebi ar arseboben. amdenad iZulebulni varT vua-

ryoT msoflio mizidulobis Zala. dialeqtikurad moazro-

vne materialisti ki unda ambobdes:

araviTari urTierTqmedeba ciur sxeulebs Soris da 

saerTodac im gagebiT, rogorc amas niutonis kanoni

   F=	–l2 Mm
r2

iZleva, ar arsebobs, amitomac `amjerad movida is dro, 

rom filosofia amaRldes cisken, raTa kopernikis, gali-

leisa da kepleris Semdeg kvlav gamovikvlioT planetebis 

gzebi da SevicnoT maTi kanonebi, rac daedeboda safuZvlad 

gonebisa da bunebis igiveobis sicxades~ (ix. hegeli, `De	 or-
bitis	 planetarum“).

$9. kavSiri orbitis eqscentritetsa da 
laplasis sibrtyesTan orbitis daxris 

kuTxes Soris

formula (9) gamokvlevisas – MON=α planetis qanqa-

riseburi rxevisas vamCnevT, rom kuTxe icvleba da utol-

deba zRvrul mniSvnelobas 

  QOL=b maSin e=sinb.     (17)

es gamomdinareobs formula (9)-dan, rodesac Е= π2.

agreTve formula (9a)-idan, rodesac cosb = ba , saidanac 

	 	 1–	cos2b=sin2b= a 2 –	b 2
a 2  =e2,	e. i. e =	sinb.

aqedan vaskvniT, rom planetis orbitis daxriloba 

raime sibrtyesTan mTlianad damokidebulia far-

dobiT moZraobaze (gantoleba 10 )  da mWidro kav-
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SirSia mis eqscentrisitetTan.  astronomiaSi kuT-

xe b-s `eqscentrisitetis kuTxe“ ewodeba.

ase rom, orbitis gansazRvrisaTvis sakmarisia xuTi 

elementis codna, radgan orbitis i daxra ukavSirdeba e 

eqscentrisitets, anu i=b, sadac sinb=e.
Tu (17) formulis saSualebiT gamovTvliT b  kuTxis 

mniSvnelobas yoveli calke planetisTvis, sadac es kuTxe 

damokidebulia e eqscentrisitetze, SevamCnevT, rom brun-

vis ZiriTadi sibrtye, anu gadataniTi moZraobis sibrtye 

yvela planetisaTvis swored `laplasis sibrtye~ aRmoCn-

deba (ix. grafiki nax. 3).

stokuelis cxrili gviCvenebs, rom planeta asrulebs 

or moZraobas: moZraobas wrewirze PLO laplasis sibrtye-

Si (pirveli da ZiriTadi) da qanqarisebur moZraobas MON 

sibrtyeSi, romelic hkveTs PLO laplasis sibrtyes gark-

veuli kuTxiT (ix. nax. 2, formulebi 8 da 10). am moZraobaTa 

Sekreba gvaZlevs kepleris elifss (Tavi III).

plane tebi

e-s cvlilebis
diapazoni 

stokuelis 
cxrilis mixed-

viT

orbitis 

daxra, anu eqs-

centrisite-

tis kuTxe 

e=sinb

orbitis daxris 

miaxloebiTi 

mniSvnelobebi 

stokuelis cxri-

lis mixedviT

от до от до от до
merkuri

venera

dedamiwa

marsi

iupiteri

saturni

urani

neptuni

plutoni

0,121
0,000
0,000
0,018
0,025
0,012
0,012
0,006

0,232
0,087
0,078
0,140
0,061
0,084
0,078
0,015

700′
000′
000′
102′

1025′
0042′
0042′
0020′

13024′
500′

4030′
806′

3030′
4048′
4030′
0050′

700′
000′
000′
109′

0014′
0047′
0046′
0034′

9017′
5018′
4052′
709′

2050′
2033′
2033′
0047′

	0,25  14030′  1708′
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zemomoyvanili cxrili Sedgenilia ise, rom pirvel rig-
Si mocemulia planetis orbitis eqscentrisitetis cvli-
lebis farglebi stokuelis cxrilis mixedviT (miaxloebi-
Ti). meore rigi iZleva eqscentrisitetis kuTxes – orbitis 
daxras e=sinb formulis Tanaxmad, anu b kuTxis sidides, me-
same rigi – planetebis orbitis daxras ucvleli laplasis 
sibrtyisadmi, imave stokuelis cxrilis Tanaxmad. Tu mivi-
RebT mxedvelobaSi orbitis eqscentrisitetis gamoTvlis 
miaxloebiT meTodebs (cvlilebebis periodia 250000 weli) 
da daxrilobis cvlilebas, SeiZleba iTqvas, rom planetis 
orbitebis laplasis sibrtyisadmi kuTxeTa daxris 
monacemebi TiTqmis utoldeba planetis eqscen-
trisitetis kuTxes (ix. grafiki nax. 3-ze).

es daskvna maTematikuradac dasturdeba: 

  2k	cos	i = x dy
dt 	–	y dy

dt 	=	cosb nab,

saidanac i=b. 
da bolos gamovTqvamT friad mniSvnelovan daskvnas 

planetis orbitis Sesaxeb.
sruli maTematikuri simkacriT mtkicdeba, rom plane-

tebis orbitebis eliptikuri figura miiReba maT wriul 
moZraobaze zeddebis moqmedebis Sedegad, rasac kavSirs 
eZaxian (formula 10). ufro marTebuli iqneba, Tu SevcvliT 
kepleris pirvel kanons da warmovadgenT mas im saxiT, ra 
saxiTac mogvca igi kopernikma: yoveli planeta brunavs 
mzis irgvliv Tanabrad da wriulad da am planetebis saer-
To centrSia mze.

kepleris elifsi warmoadgens pirvel SeSfoTebul mo-
Zraobas. zeddebis moqmedebis gamo (formula 10) orbitis 
forma aTi an asi aTasi wlis ganmavlobaSi TandaTanobiT 
wriuli formidan gadadis elifsur formaSi da piriqiTac 
(ix. xaikini `meqanika~).

aseTi daskvnis gamotana SeSfoTebul moZraobaTa Teo-

riidanac gamomdinareobs.
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`Tu gantolebaSi Semavali pertrubaciuli R funqcia 

nulis tolia, moZraoba uSfoTvelia da igi ucvlel sibr-

tyeSi vrceldeba~.

ase rom, Zveli mecnierebis, gansakuTrebiT ki piTago-

relebis swavleba imis Sesaxeb, rom yvela planeta miemar-

Teba Tanabrad wrewirze, yovelgvari Zalis zemoqmedebis 

gareSe da rom maT saerTo centrs warmoadgens mze, aris 

mravalwlovani dakvirvebebisa da Cveni azrovnebis gardau-

vali Sedegi. es mtkiceba miiReba bunebaSi arsebuli rTuli 

movlenebis kvlevebis, maTi calkeul nawilebad daSlisa da 

analizis Sedegad – Zveli mecnierebi gonebaWvretiTi ele-

mentebis deficits ar ganicdidnen.

 TviT wriuli moZraoba kavSiris gareSe formula (16)-is 

Tanaxmad warmoadgens ori harmoniuli rxeviTi moZraobis 

Sekrebis Sedegs:

  x = a	cos	nt da y = n	sin	nt,
am moZraobaze dadebuli `kavSiris~ Sedegad (formula 

10) iZleva absolutur moZraobas. 

  x = a	cos	E da y = b	sin	E.
kuTxuri siCqare Е′ tolia n harmoniuli rxeviTi mo-

Zraobis kuTxuri siCqarisa da fardobiTi Е′ e cosE moZrao-

bis kuTxuri siCqaris geometriuli (veqtoruli) jamisa 

(fardobiTi gadaadgileba NM = ae sin	E).

  E′ = n + E′e cos	E
am gantolebis integrirebis Semdeg vRebulobT keple-

ris sayovelTaod cnobil gantolebas
  E = n(t–T)+e sin	E = n(t–T)+sinα,	

sadac T – integrirebis mudmivaa da rodesac α=0, anu kav-

Siris gareSe E=nt, rac imas niSnavs, rom Tu planeta ar 

asrulebs garemos mimarT fardobiT moZraobas, maSin gada-

taniTi moZraoba emTxveva absolutur moZraobas formula 

(16)-is Tanaxmad.
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$10. mizidulobis Teoriasa da realur  
sinamdviles Soris Seusabamobis ramdenime 
faqti

Tu am sakiTxs mivudgebiT praqtikulad da mizidulobis 

kanonebze dayrdnobiT SevecdebiT planetebisa da maTi Ta-

namgzavrebis moZraobebis kanonebis dadgenas, davinaxavT, 

rom am SemTxvevaSic ise ver mivaRwevT sawadels, rom ar 

moviSvelioT rxevaTa moZraobis kanonebi. amis gareSe miz-

nis miRweva SeuZlebelia.

1. ai ras wers eileri Tavis SesaniSnav naSromSi `mTvaris 

moZraobis axali Teoria~:

`am ormoci wlis ganmavlobaSi ramdenjerac ar vcade 

mTvaris Teoriis gadawyveta da mizidulobis kanonebze 

dayrdnobiT misi moZraobis gansazRvra, yovelTvis war-

moiqmneboda iseTi siZneleebi, rom mixdeboda muSaobis 

Sewyveta da Semdgomi kvleva. meqanikis sawyisebze dayrd-

nobiT mTeli es sakiTxi umalve daiyvaneba meore rigis sam 

diferencialur gantolebaze. ase rom, mTeli sakiTxi daiy-

vaneba drois mocemuli mniSvnelobisaTvis am sami koordi-

natis gansazRvraze. am mizniT me momyavs meore rigis sami 

diferencialuri gantoleba, romlebsac uSualod gvaZlevs 

meqanika~.

akademikosi krilovi ki am sakiTxis Sesaxeb ambobs: 

`am naSromis Seswavlisas (laparakia eileris naSromze) 

me uneburad mivaqcie yuradReba imas, rom, rodesac eileri 

ganixilavda am moZraobas wrfiv marTkuTxa koordinatebSi, 

igi am koordinatebis gansazRvrisas Rebulobda iseT dife-

rencialur gantolebebs, romlebic materialuri sisteme-

bis rxeviTi moZraobis zogad gantolebebs warmoadgendnen. 

rxeviTi moZraoba Rebulobs sul ufro mzard mniSvnelo-

bas teqnikaSi da mraval SemTxvevaSi saqme gvaqvs arawrfiv 

diferencialur gantolebebTan. im SemTxvevaSi, rodesac 
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gantolebebi wrfivia, gantolebebs aqvT cvladi koefi-

cientebi, da isini swored iseTi saxisaa, romlebsac ixila-

vda eileri Tavis `mTvaris TeoriaSi~. 

imave naSromSi mTvaris moZraobis gantolebebis Sesaxeb 

vkiTxulobT:

`ase rom, Tanamedrove teqnikis enaze Tu vityviT, gan-

tolebebi (1) warmoadgenen rxeviTi moZraobebis arawrfiv 

gantolebaTa erTob zogad SemTxvevas. amasTan sapovnelia 

ara mxolod iZulebiTi rxevebi, aramed Tavisufalnic da 

Tanac ZiriTadad maTi sixSireebi da periodebi, rac did 

siZneleebs warmoadgens~.

imave naSromSi, mzis moZraobis gantolebis Sesaxeb, ro-

melic hilis mieraa Sedgenili, naTqvamia:

`eileris wignis gamosvlidan mxolod 106 wlis Semdeg 

hilma SeZlo mTvaris moZraobis gantolebaTa SesaniSnavi 

gardaqmna da iseTi gantolebis mocema, romlis Sedgenac 

eilerma ver gabeda.

teqnikis enaze mTvaris moZraobis diferencialuri gan-

tolebebi warmoadgenen rxeviTi moZraobebis arawrfiv gan-

tolebaTa friad rTul magaliTs .. radgan arawrfivi an 

cvladi koeficientebis mqone saZiebeli wevrebis arsebo-

bisas rxevaTa sixSire damokidebulia amplitudaze~.

eilerisa da hilis aseTi daskvnis Semdeg msoflio mizi-

dulobis Zalis da misi gamoyenebis SeuZleblobis Sesaxeb 

mTvaris moZraobis Teoriis asaxsnelad da is faqtic, rom 

mTvaris moZraobis gantolebebi warmoadgens rxeviTi mo-

Zraobis gantolebebs, eWvi aRar rCeba, rom samyaro rxeviTi 

moZraobis kanonebiT imarTeba.

2. Tu msoflio mizidulobis Zalas ganvixilavT bunebis 

sxva movlenebTan dakavSirebiT materialuri samyaros yve-

la arsebuli da gansxvavebuli formebiT, am SemTxvevaSic 

uari unda vTqvaT am Zalaze; Zalaze, romelic gancalkeve-

bulia bunebis danarCeni movlenebisagan.
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msoflio mizidulobis Zalis cnebis arsebiTi Tviseba 

gamoixateba imaSi, rom mas yovelTvis ixilaven moZraobis 

formebis urTierTwinaaRmdegobaTa erTianobis ideisagan 

ganyenebulad, moZraobis sxva formebTan urTierTkavSiris 

gauTvaliswineblad. amdenad msoflio mizidulobis Zala 

yovelTvis ganixileboda da ganixileba, rogorc materiis 

gancalkevebulobis Tviseba.

bunebis movlenebisa da moZraobis sxvadasxva formebis 

ganxilvisas am Zalis moqmedebani SemTxveviTi gveCveneba. 

saganTa da movlenaTa ganxilva gancalkevebulad, maTi 

zogadi kavSirebis gareSe – azrovnebis metafizikuri gzaa, 

razedac migviTiTebs engelsi `anti-diuringiSi~.

marTlacda, meoce saukunis mecnieruli monapovrebi 

imdenad mniSvnelovania, rom isini bevrad aRematebian wina 

aswleulebis miRwevebs. maTi Sedarebac ki ar SeiZleba. ma-

gram maTi mravalricxovnobisa da mravalferovnebis miuxe-

davad isini qmnian samyaros Camoyalibebul da kanonzomier, 

awyobil suraTs. am suraTSi sul ufro metad da metad 

gamovlindeba `samyaros erTianoba~, materialuri samyaros 

erTianoba, romelSic materiis moZraobis calkeuli Tvi-

sobrivi formebi, garkveul pirobebSi yovelTvis gadadian 

erTmaneTSi garkveuli TanafardobiT.

magram ra SeiZleba vTqvaT gancalkevebulad mdgom mso-

flio mizidulobis Zalaze?

am Zalis aseTi izolirebuli mdgomareoba mecnierebSi 

aRZravda gasageb survils – aexsnaT msoflio mizidulobis 

arsi.

adrec da amJamadac gakeTda da keTdeba uamravi cda 

mizidulobis movlenis asaxsnelad, wamoyenebulia mra-

vali hipoTeza, kerZod, varskvlavTSorisi sivrcidan ga-

motyorcnili nawilakebis SemoWris Sesaxeb. iyo saubari 

eTeris grZivi talRebis Sesaxebac da zogadad eTerzedac. 

yvela es mosazreba veraviTar kritikas ver uZlebda. amde-
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nad vrCebiT iseTive gaurkvevlobis mdgomareobaSi, rogor-

Sic iyo TviT niutoni samasi wlis winaT.

adre saxelganTqmuli faradei, amJamad ki einSteini 

cdilobdnen daekavSirebinaT msoflio mizidulobis Zala 

eleqtromagnitur movlenebTan, magram mecniereba yo-

velTvis ganicdida srul warumateblobas da igi momaval-

Sidac gagrZeldeba, radgan eZeben imas, rac bunebaSi ar 

arsebobs.

ar arsebobs Zala, romelic daakavebda planetebs Ta-

vis orbitebze. planetebi, Zveli mecnierebis gamoTqmiT, 

`miemarTebian~, maTi moZraobebi Tavisufalia da ar war-

moadgens aqeT-qeT gaweva-gadmowevas (hegeli).

centridanuli da centriskenuli Zalebi, romlebic 

TiTqosda akaveben planetebs TavianT orbitebze – es mxo-

lod metafizikuri uazrobaa (hegelisa da engelsis gamona-

Tqvamebidan) da es uazroba, ramsaisa da ostvaldis azriT, 

boWavs mecnierebas ager ukve samasi wlis ganmavlobaSi.

`doqtori einSteini Seupovrad muSaobs im problemis 

gadasaWrelad, romelmac mas 25 wlis sicocxle waarTva, 

magram romlis gadaWris imeds igi itovebs da fiqrobs, 

rom sikvdilamde amas SeZlebs. igi cdilobs `erTiani velis 

Teoriis“ bolomde damuSavebas da im kanonebis dadgenas, 

romlebic marTaven samyaros ZiriTad Zalebs: mizidulo-

bisa da eleqtromagnetizms. amisaTvis igi cdilobs ipovos 

Sesabamisi maTematikuri gantolebebi, romlis daxmarebi-

Tac moxdeba am kanonebis dadgena. am naSromis Sesafase-

blad unda gaviTavisoT, rom es ori sawyisi Zala bunebis 

yvela movlenis wyaros warmoadgens~.

.. Tu ar CavTvliT mizidulobis Zalas, materialuri 

samyaros yvela danarCen Zalas aqvs eleqtromagnituri 

buneba.

..araerTxel ucdiaT ganexilaT msoflio miziduloba, 

rogorc eleqtromagnituri rigis movlena, magram yvela 
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es cda warumateblad damTavrda. TviT einSteini 1929 wels 

fiqrobda, rom man es SeZlo da `erTiani velis Teoria~ wa-

moayena gansaxilvelad, magram mixvda, rom cdeboda da Tvi-

Tonve aRiara am Teoriis mcdaroba (ix. barneti `samyaro da 

doqtor einSteinis Sromebi~).

meore mxriv, warmatebiT SeiZleba iTqvas, rom meoce 

saukunis fizikis ganviTareba adgas konservatiuli arawr-

fivi sistemebis `rxevaTa Teoriis“ ganviTarebis gzas.

`SevniSnavT, rom fizikisTvis mTlianobaSi konservatu-

li sistemis Teorias aqvs didi damoukidebeli faseuloba..

.. pirvel rigSi materiis agebulebis TeoriaSi jer 

kidev laplasis droidan da gansakuTrebiT ki imis Sem-

deg, rac siTbos ganixilaven, rogorc kinetikuri energiis 

saxesxvaobas, fizikosebi xvdebodnen, rom mikrosamyaroSi 

moqmedeben konservatuli Zalebi. am gzaze miRebul iqna 

didi warmatebebi gazebis kinetikur TeoriaSi, kristaluri 

meseris TeoriaSi da sxva.

.. egreTwodebuli Zveli kvanturi meqanika atomis sta-

cionaruli mdgomareobis gasarkvevad swored konservatul 

models mimarTavda da nebismieri mudmivebis gansazRvrisas 

mxolod garkveuli receptis postulirebas mimarTavda.

.. axal kvantur meqanikaSic ki, romelmac uari Tqva 

calkeuli nawilakebis sivrcul-droiT aRweraze, saWiroa 

`atomis idealuri modelis~ hamiltonis funqciis codna 

manamde, sanam Sredingeris gantolebebs daweren.

.. garkveuli TvalsazrisiT dasaSvebia atomis meqanikis 

ganviTarebas vuyuroT rogorc konsevatuli hamiltoni-

seuli meqanikis ganviTarebas (ix. andronovi, `rxevaTa Teo-

ria~).

amJamad ukve cdiseuli monacemebiT dasturdeba, rom 

atomis birTvSidac arsebobs Tavisufali energetikuli 

doneebi da maTi `ganawileba~ unda gansxvavdebodes atomis 
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doneTa ganawilebisagan (ix. stranatani, `nawilakebi Tana-

medrove fizikaSi~).

`rezonansuli energiebis~ arseboba migviTiTebs imaze, 

rom atombirTvis nawilakebi asruleben maRali sixSiris 

periodul rxevaTa moZraobebs.

3. Tu samyaros agebulebis safuZvlad CavTvliT mizi-

dulobis Zalas, maSin Zneli iqneba imis gageba Tu ratom 

brunavs mTvare dedamiwis garSemo maSin, rodesac sistema 

`dedamiwa-mTvaris~ simZimis centri brunavs mzis irgvliv. 

xom cnobilia, rom mzis mier mTvaris mizidulobis Zala 

niutonis kanonis Tanaxmad orjer metia, vidre dedamiwis 

mier mTvaris mizidulobis Zala.

sakiTxavia, axali mTvaris dros ratom ixreba mTvare 

dedamiwisken da misi orbita elifsis formas ratom Rebu-

lobs. am dros igi xom dedamiwasa da mzes Soris unda iyos 

an kidev Segragnili spiralismagvari traeqtoriiT uaxlo-

vdebodes mzes!

cnobilia, rom mocemul SemTxvevaSi orive sxeuli – de-

damiwa da mTvare imyofebian mzisgan erTi da imave mxares 

(am SemTxvevaSic SemaSfoTebeli Zalebi algebrulad ikri-

beba, anu SemaSfoTebeli Zala mimarTulia SemaSfoTebeli 

sxeulisaken – mzisken). 

mTvaris orbitis xasiaTis mixedviT sruliad bunebri-

vi iqneboda gangvexila mTvare rogorc planeta, romelic 

moZraobs uSualod mzis irgvliv, magram es amocana amoux-

snelia, amdenad miiRes iseTi Tvalsazrisi da is aqamde jer 

kidev ZalaSia, romlis mixedviT sistemaSi mze-mTvare-deda-

miwa dedamiwis centri uZravia, `mze da mTvare ki moZraobs 

uZravi dedamiwis irgvliv da orive Semowers kepleris 

elifss~ (ix. eileri `mTvaris moZraobis axali Teoria~).

principulad mTvarisaTvis koordinatTa aseTi sis-

tema, Tanaxmad fardobiTobis zogadi Teoriisa, TiTqosda 

tolfasia yoveli sxva Teoriisa, Tundac ptolomes Teo-
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riisa, magram maSin mze aRar iqneba sxva planetebis orbi-

tis fokusSi: magram vin isargeblebs mzis sistemis kvlevi-

sas koordinatebiT, romlebic uZravia dedamiwis mimarT? 

es igivea, rom daubrundeT samyaros ptolomes sistemas. 

magram am gamonakliss vuSvebT mTvarisaTvis. sakiTxavia 

ratom?

mTvaris iseTi orbitis ageba, romelic mudmivad Ca-

zneqili iqneba mzis mxarisaken dedamiwis orbitasTan ga-

dakveTis wertilebiTurT, mizidulobis kanonis safuZ-

velze sruliad SeuZlebelia.

`ormoci wlis manZilze ramdenjerac ar vcade mTvaris 

Teoriis damuSaveba da mizidulobis kanonebze dayrdno-

biT misi moZraobis dadgena, yovelTvis wamoiWreboda iseTi 

sirTuleebi, rom mixdeboda muSaobisa da Semdgomi kvlevis 

Sewyveta~ (eileri, `mTvaris moZraobis axali Teoria~).

4. Znelia warmovidginoT, rom saukunovani SeSfoTebani 

samyaroSi mimobneuli planetebisaTvis da maTi Tanamgza-

vrebisaTvis, romelTac brunvis sxvadasxva periodi aqvT, 

ikribeboda ise, rom afsidTa wrfe Semobrundeboda erT 

mxares da Tanac seqtoraluri siCqaris matebis mxares, 

maSin, rodesac mizidulobis Teoriis Tanaxmad afsidTa 

wrfeebis brunva ar xdeba; rxeviTi moZraobis Teoriis Ta-

naxmad ki afsidTa wrfeebi unda Semobrundes seqtoraluri 

siCqaris matebis mxares. unda aRiniSnos, rom planetebisa 

da maTi Tanamgzavrebis moZraobis Teoriasa (igi agebu-

lia mizidulobis Teoriisa da inerciis safuZvelze) da 

zogierTi planetis afsidTa wrfeebis Semobrunebas Soris 

namdvilad dadgenilia Seusabamoba (sxvadasxvaoba). merku-

risaTvis es sxvadasxvaoba imdenad didia, rom wamoayenes 

specialurad gamogonili, magram arafrismomcemi hipo-

Tezebi. aseTia, magaliTad, zodiakaluri sinaTlis SemaS-

foTebeli gavlena, hipoTeza intermerkurialuri planetis 

arsebobis Sesaxeb, mzis arasruli formis sferos Sesaxeb, 
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einSteinis hipoTeza, sxivis gamrudebis Sesaxeb da bolos 

holis hipoTeza, romelzedac SeCerda niukombi, mTvaris 

moZraobis rac SeiZleba zusti cxrilebis asgebad: 

   F =	–	l2 Mm
r N  

sadac N=2,000000162.
magram braunis Teoriis Tanaxmad, romelic man mTvari-

saTvis SeimuSava, dauSvebelia holis hipoTezis gamoyeneba 

mTvarisaTvis.

Tu ki varskvlavTa samyarosken mivapyrobT Cvens mzeras, 

da mxolod simZimis ZaliT vixelmZRvanelebT, maSin aRmo-

vaCenT uricxv faqts, romlebsac mivyavarT Cixisken da iZu-

lebuli viqnebiT gaverkveT im gaugebar hipoTezebSi, rom-

lebic usasrulo kosmosis kvlevis dros wamoiWreba.

mze da mzis sistemac xom moZraobs da albaT, isic Se-

mowers Tvaluwvdenel sivrceSi raRac eliptikur orbitas 

da amasTan ise, rom mas ar gaaCnia garkveuli Zalian didi 

zomebis masiuri centri. Zneli dasajerebelia, rom mze 

Tavisi planetebiTurT moZraobdes orbitaze kosmosuri 

masebis mizidulobis gamo. 

6. sul axlaxan speqtroskopuli dakvirvebebis Sedegad 

astronomebma SeamCnies galaqtikebis moZraobis garkveuli 

niSnebi. TiTqmis yvela gareSe da Soreuli galaqtikebi Tan-

daTanobiT scildebian erTmaneTsac da mzis sistemasac. am 

dadasturebuli faqtis safuZvelze kaliforniis teqnolo-

giuri institutis kosmologma robertsonma gamoiangariSa, 

rom ramdenime miliardi wlis Semdeg – Soreul kosmiur 

momavalSi es galaqtikebi kvlav dauaxlovdebian erTma-

neTs, anu maTi gafantvis (urTerTdacilebis) process isev 

daaxloebis procesi Secvlis. galaqtikebis `gafantvis~ 

faqti imdenad mtkicedaa dadgenili, rom masSi eWvic ar 

unda SevitanoT (ix. foki, `sivrcis, droisa da mizidulo-

bis Teoria~). `uZrav~ varskvlavTa miaxloeba da dacileba 



97

Tavisi centrisken da afsidTa wrfeebis brunvac jer kidev 

merve saukunis arabi maTematikosebisTvis da astronome-

bisTvis iyo cnobili. es mecnierebia: Tabit-ben-kora, al 

batani da sxvebi (ix. beri, `astronomiis mokle istoria~).

belgieli kosmologis abe lemetrisa da kaliforniis 

institutis mecnieris tolmenis hipoTezis Tanaxmad `samya-

ros gafarToebis procesi ubralod droebiTi mdgomareo-

baa, romlis Semdeg, rodesme, kosmosur momavalSi igi isev 

SekumSvis procesiT Seicvleba~.

tolmenis azriT `samyaro warmoadgens pulsirebad sa-

haero sferos, romlis gafarToebisa da SekumSvis ciklebi 

dausruleblad meordebian~ (ix. linkoln barneti, `samyaro 

da einSteinis Sromebi~).

Tu am swavlebas, romelsac kosmologebi robertsoni, 

lemetri da tolmeni iZlevian da romelic einSteinis si-

vrcul-droiTi uwyvetobisa da Caketili samyaros hipoTe-

zis gavleniTaa damuSavebuli, gamovacliT mis gamiznul 

mimarTulebas da ganvixilavT samyaros agebulebis am axal 

swavlebas `samyaros erTianobis~ TvalsazrisiT, maSin is 

procesebi, romlebic am kosmologebma SeamCnies, sxva ara-

feria, Tu ara `rxeviTi moZraobebis perioduli procese-

bi~ – miaxloeba-dacileba, SekumSva-gafarToeba, mizidva-

ganzidva (demokrite, piTagora, dekarti, hegeli, kanti, 

engelsi).

e. i. samyaroSi mimdinare procesebi aucilebelia gan-

vixiloT rogorc materiis moZraobis procesebi drosa 

da sivrceSi. magram es procesebi araviTar SemTxvevaSi ar 

unda mivaweroT sivrces, materia ki daviviwyoT an ukana 

planze gadavwioT.

harvardis universitetis kosmologma, doqtorma fred 

uiplim 1948 wels gamosca wigni `mtvriani Rrublis hipo-

teza~, romelSidac ganixilavs kosmosuri sxeulebis cen-

tridan arsebuli SekumSvisa da dacilebis process.
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uiplis azriT, pulsirebad samyaroSi drois usasrulo 

nakadSi adgili aqvs axal formaTa Seqmnisa da maTi rRvevis 

periodul procesebs, SekumSvisa da gafarToebis process, 

anu stiqiurad vRebulobT bunebis dialeqtikur kanons, 

anu iseT warmodgenas, romelic mimdinareobs samyaroSi 

usasrulod TviTaRdgenadi perioduli procesebis gamo. es 

ki materiis moZraobis ZiriTad formas warmoadgens. igi ar 

saWiroebs aranair gareSe Zalebsa da `pirvel biZgs~.

bunebaSi ar arseboben calkeuli detalebi. bunebis yve-

la movlena perioduli rxeviTi moZraobis zogadi Tvisebis 

Sedegia, sadac es rxevebi emorCilebian rxevaTa moZraobis 

zogad kanonebs, yovelgvari saswaulebis gareSe, yovelg-

vari gansakuTrebuli Zalis gareSe – mxolod gardauval, 

utyuar, dialeqtikur kanonebs. dialeqtikuri kanonebis 

gamogoneba da misi garedan bunebaSi Setana ki SeuZlebelia. 

isini bunebaSi unda iyvnen moZiebulni (engelsi, `anti-diu-

ringi~).

amrigad, Cven yovelmxriv ganvixileT msoflio mizidu-

lobis kanoni.

1. CavatareT planetebis moZraobis diferencialuri 

gantolebebisa da kepleris samive kanonis maTematikuri 

analizi.

2. ganvixileT mTvaris moZraobis amocanis praqtikuli 

amoxsna.

3. movaxdineT bunebis movlenebis analizi fizikuri 

TvalsazrisiT.

4. dialeqtikur-materialisturi TvalsazrisiT gan-

vixileT msoflio mizidulobis kanoni da yvelgan niuto-

niseuli mizidulobis Zalis nacvlad vRebulobT rxeviT 

moZraobas, anu mizidva-ganzidvas, saidanac gamomdinareobs 

mTeli planetaruli meqanikis rogorc kanonzomiereba, aseve 

agregaciis yvela mdgomareobis maxasiaTeblebi, dawyebuli 

galaqtikebis neli brunvidan da damTavrebuli eleqtrone-
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bis gamalebuli moZraobiT. materialuri samyaros yvela e. 

w. `Zalebi~, iqneba es xaxunis, qimiuri – romlebic materiis 

did nawilakebs akavebs erTmaneTisgan garkveul manZilze 

da ar aZlevs maT gabnevis saSualebas, drekadi, romlebic 

sxeuls unarCunebs Tavis formas, birTvuli, romelTa gav-

leniT eleqtronebi udidesi siCqareebiT brunaven atomis 

birTvis irgvliv da sxeulTa yvela sxva urTierTqmedebani 

atareben rxeviTi moZraobis saxes.

azri rxevaTa moZraobebis arsebobisa da superpoziciis 

Sesaxeb, romelic Tavis naSromSi ganaviTara bernulim 1753 

wels, daexmara mas misuliyo im ideamde, romlis formuli-

reba aseTia: `yovel sistemaSi sxeulTa moZraoba urTierT-

mimarT yovelTvis warmoadgenen sxvadasxva saxis martiv, 

wesier da mdgrad rxevebs~.

`azri mcire rxevebis Tanaarsebobis Sesaxeb lagranJis 

warmodgeniT arc Tu ise naTeli iyo, ra mxridanac ar 

unda midgomoda igi am ideas da mxolod frangi mecnieris 

furiesa da rigi sxva mecnierebis maTematikuri kvlevebis 

Sedegad lagranJisaTvis da sxva fizikosebisaTvis naTeli 

gaxda, rom bernulis ideis dedaazri fizikaSi amieridan 

aRar unda iwvevdes araviTar eWvs~ (ix. diuringi: `meqanikis 

zogadi principebis kritikuli istoria~).

amdenad rxeviTi moZraobebi warmoadgenen im universa-

lur kanons, romelic moicavs mTel samyaros, romelSic 

materiis moZraobis yvela forma: galaqtikaTa moZraoba 

usasrulo varskvlavTSorisi sivrceSi, mzis sistemis pla-

netebis moZraoba, eleqtromagnituri, sinaTlis, siTburi, 

akustikuri, meqanikuri da atomur-molekuluri moZrao-

bani, romlebsac araviTari naTesauri kavSiri ara aqvs 

fizikuri bunebis TvalTaxedviT, sruliad gansxvavdebian 

periodis, amplitudis da siCqaris mniSvnelobiT – eqvem-

debarebian zogad rxeviT kanonzomierebas; es imas niSnavs, 

rom rxevebis ZiriTadi kanonebi, romlebic zemomoyvanil 
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sistemebs axasiaTebs da am sistemis mdgomareobaTa ganmsa-

zRvrel sidideTa cvlilebis kanonzomierebebic erTnairia 

yvela saxis moZraobisaTvis.

moZraobis es ZiriTadi forma – rxeviTi moZraoba war-

moadgens im erTaderT, TavisTavad formas, romelsac `sa-

myaros erTianobisken~ mivyavarT.

droebiT Tavi vaneboT realuri sinamdvilisa da mizi-

dulobis Teoriis ara nakleb mniSvnelovan SeuTanxme-

blobas da SevecadoT CamovayaliboT saplaneto meqanikis 

namdvili suraTi rxevaTa moZraobis kanonebis safuZvelze, 

Tanaxmad analitikuri meqanikis im monacemebisa, romlebic 

miiReba dakvirvebis Sedegad Cvens yoveldRiur yofaSi. 

saWiroa mxolod uaris Tqma mogonil aqsiomebze, SeTxzul 

mimzidvel Zalaze, `pirvel biZgze~, absolutur uZraobaze, 

Tanabar moZraobaze da sivrcis simrudeze.
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Tavi III

kepleris elifsis ageba rxevaTa moZraobis
kanonebis safuZvelze

$11. kepleris pirveli da meore kanonebis 

gamoyvana

mecnierebaSi ratomRac damkvidrda azri rom rxeviTi 

moZraobebis Sekrebis Sedegad SeuZlebelia kepleris elif-

sis ageba. es ki imas niSnavs, rom aCqarebebi (an Zalebi), rom-

lebic pirdapirproporciulni arian manZilisa, Tavisi mo-

Zraobis centrs elifsis geometriul centrSi Rebuloben, 

xolo aCqarebebi (an Zalebi), romlebic manZilis kvadratis 

ukuproporciulni arian – elifsis fokusSi.

$6-Si Cven mier naCvenebi iyo, rom yoveli rxeviTi moZ-

raobisas, harmoniuli rxeviTi moZraobis CaTvliT, aCqareba 

pirdapirproporciulia manZilisa, rodesac igi gamosaxu-

lia kuTxuri siCqariT da ukuproporciulia manZilis kva-

dratisa, rodesac igi gamosaxulia seqtoruli siCqariT.

vaCvenoT, Tu rogoraa SesaZlebeli rxevaTa moZraobe-

bis Sekrebis gziT kepleris elifsis da misi yvela Tvisebis 

miReba. es Tvisebebi ganekuTvnebian siCqares, aCqarebas, ku-

Txur da seqtorul siCqares. vaCvenebT, agreTve, rom ciur 

meqanikaSi SemCneuli da planetebis moZraobasTan dakavSi-

rebuli yvela movlena miiReba rogorc rxevaTa moZraobe-

bis Sekrebis aucilebeli Sedegi.
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am sakiTxis gasarkvevad aucilebelia planetebis mo-

Zraobis saxis dadgena eqscentrisitetebis xangrZlivpe-

rioduli cvlilebisas da planetis orbitis daxris kuTxis 

cvlilebisas ZiriTadi sibrtyis mimarT.

stokuelisa da leveries cxrilebis saSualebiT unda 

warmovidginoT (formula 16), rom raRac myari sxeuli, ma-

galiTad planeta, asrulebs harmoniul rxeviT moZraobas

  x=acosΩt   da   y=asinΩt
amasTan erTad moZraobdes qanqariseburadac.

imisaTvis, rom naTlad warmovidginoT moZraobis saxe, 

traeqtoria, siCqare, aCqareba, kuTxuri da seqtoruli 

siCqareebi, mivakuTvnoT es moZraobebi Sesabamis sakoor-

dinato sistemas da davweroT am myari sxeulis moZraobis 

gantolebebi analizuri meqanikis kanonebis Tanaxmad. far-

dobiTi moZraobis kanonebis Tanaxmad unda warmovidginoT, 

rom M sxeuli erTdroulad S da Σ garemoSi moZraobs. 

M sxeulis mdebareoba S garemoSi ganisazRvreba sa-

koordinato sistemiT, romlis RerZebia Oxyz, Σ garemoSi ki 

im sakoordinato sistemiT, romlis RerZebia Аξ1h1z1. TviT 

Σ garemo moZraobs S garemoSi.

M sxeulis moZraobas Σ garemoSi davarqvaT fardobiTi, 

Σ garemos moZraobas S garemoSi ki – gadataniTi.

nax. 4
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maSin M sxeulis moZraoba S garemoSi iqneba absolutu-

ri. Tu absoluturi moZraobis koordinatebs aRvniSnavT x,	
y da z-iT, gadataniTi moZraobis koordinatebs xA,	yA da zA-iT 

fardobiTi moZraobis koordinatebs ξ1,	 h1,	 z1-iT da kuTxes, 

romelic iqmneba gadataniTi moZraobisas E-Ti, SeiZleba M 

sxeulis moZraobis gantolebis Semdegi saxiT Cawera:

gadataniTi moZraobisas
  OF=xA=acosE;   NF=yA=asinE;   zA=0	 	 (20)
fardobiTi moZraobisas
  AC=ξ1=AMcos2α;  h1=0;  CM=z1= a2 	sin2α

anu
 
ξ1= a2 	cos2α;  h1=0;  z1= a2 	sin2α...  (21)

sadac ON=A;  OA=AN=AM= a2 	,

kuTxe NOM=∠α;  ∠PON=∠E.
formula (20)-is da nax. 4-is Tanaxmad, sxeulis brunva 

xdeba xOy sibrtyeSi, e. i. POLNP sibrtyeSi Oz RerZis ir-

gvliv, sxeulis rxeva ki – NOMN sibrtyeSi formula (21)-is 

Tanaxmad.

bunebis ZiriTadi kanoni – qanqaris rxevis sibrtyis 

stabilurobis SenarCuneba mdgomareobs imaSi, rom rxeve-

bis NOMN sibrtye darCes perpendikularuli gansazRvrul 

sibrtye POQNP-dmi yovelgvari gadaadgilebis SemTxvevaSi.

TviT POQNP sibrtye daxrilia gadataniTi moZraobis 

xOy sibrtyisadmi b kuTxiT. e. i.
  ∠QOL=∠MFM1=∠MFN=∠b=const.	 	 (22)
maSasadame fardobiTi moZraobis NOMN sibrtye adgens 

cvlad K kuTxes gadataniTi moZraobis POLNP sibrtyesTan. 

wertili M1 warmoadgens M wertilis proeqcias xOy sibr-

tyeze.

imis gamo, rom rxevaTa sibrtye NOMN mudmivia, fardo-

biTi moZraobis koordinatTa RerZebi Аξ1h1z1 ar emTxveva 

absoluturi moZraobis Oxy sibrtyis koordinatebs.
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imisaTvis, rom fardobiTi moZraobis koordinatebi 

gamovsaxoT absolutur koordinatebSi, mivakuTvnoT far-

dobiTi moZraoba (formula 21) axal sakoordinato siste-

mas Аξ2h2z2, sadac RerZi Аξ2 emTxveva Аξ1 RerZs; RerZi Аξ2 

da RerZi OZ – paraleluria. Zvel da axal RerZebs Soris 

arsebuli kuTxis kosinusebi mocemulia nax. 5-ze mocemuli 

sqemis mixedviT.

ξ1 h1 z1

 ξ2 1 0 0
h2 0 sink –	cosk
z2 0 cosk sink

     nax. 5

gadasvla RerZTa Soris xdeba Semdegi formulis saSua-

lebiT:
   ξ2=ξ11+h1⋅0+z⋅0,
   h2=ξ10+h1sink+z1(–	cosk),
   z2=ξ10+h1cosk+z1sink,
saidanac

 ξ2=ξ1= a2 	cos2α;   h2=	–	
a
2 	sin2αcosk;   z2= a2 	sin2αsink.

ufro TvalnaTliv da moxerxebuli rom iyos, fardo-

biTi moZraobis koordinatTa saTave gadavitanoT A wer-

tilidan N wertilSi (nax. 4).

maSin gadataniTi moZraobis koordinatebi iqneba:
  xA=acosE;   yA=asinE;   zA=0,
fardobiTi moZraobis ki

  ξ= a2 	cos2α –	a2 	=	–	asin
2α

  h= –	a2 	sin2αcosk=	–asinαcosαcosk  	 	 (23)

  z= a2 	sin2αsink=a sinαcosαsink
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ris Semdeg kavSiri absolutur, gadataniT da fardobiT 

moZraobaTa ASoris gamoisaxeba Semdegi saxiT:
  x=xA+ξλx+hµx+zνx

  y=yA+ξλy+hµy+zνy     	 	 	 	 (24)
  z = zA+ξλz+hµz+zνz

 

sadac λx;λy... µx νx...νz; xA,	 zA warmoadgens Σ garemos koordina-

tebs S garemos mimarT; kuTxeebis λx....νz kosinusebi ki moce-

mulia Semdegi cxrilis mixedviT:

ξ h z

x λx=cosE µx=-sinE νx=0

y λy=sinE µy=cosE νy=0

z λz=0 µz=0 νz=1

Tu SevitanT mniSvnelobebs

	 	 cosk= cosE sinβ
cosα    da	 	 	 sink= cosβcosα

da gaviTvaliswinebT, romN NOM marTkuTxa samkuTxedi-

dan gvaqvs:
  NM 2=a2–R2=f  2sin2E=a2sin2α,
	 	 sinα=esinE,
miviRebT
  x={xA}+{x1}={acosE}+[0]
  y={yA}+[y1]={asinE}+[–f sinbsinE]  	 (24a)
  z={zA}+[z1]={0}+[f cosbsinE]
figurul frCxilebSi { } mocemulia gadataniTi mo-

Zraobis mdgenelebi Ox; Oy da Oz koordinatTa RerZebze, 

kvadratul frCxilebSi – fardobiTi moZraobis mdgenele-

bi imave RerZebze.

aq acosE aris gadataniTi moZraobis mdgeneli x RerZze;

asinE – gadataniTi moZraobis mdgeneli y RerZze;

–f sinbsinE=	–asinbsinα – fardobiTi moZraobis mdgeneli y 

RerZze;
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fcosbsinE=acosbsinα – fardobiTi moZraobis mdgeneli x 

RerZis gaswvriv.

rogorc vxedavT, fardobiT moZraobas ara aqvs mdge-

neli x RerZis gaswvriv mocemul sakoordinato sistemaSi.

vipovoT moZraobis traeqtoria; amisTvis formulebi 

(24a) warmovidginoT Semdegi saxiT:

  x=acosE
  y=asinE –	f sinbsinE =acos2bsinE 	 	 (25)
  z=asinbcosbsinE.
maSin traeqtoriisTvis gveqneba 

  x 2
a 2 + y 2

a2cos2β  + z 2
a2cos2β  =1

anu brunvis elifsoidi x RerZis mimarT. 

traeqtoria miiReba am elifsoidis TanakveTiT elifsis 

sibrtyesTan

  x 2
a 2 + y 2+z 2

a2cos2β	=1,	  e. i. elifsi.

es iqidanac Cans, rom fardobiTi moZraoba ar iZleva mdge-

nels x RerZis gaswvriv imis gamo, rom NOM rxevebis sibrtye 

ar icvleba. amitom sibrtye NOM yovelTvis perpendikula-

rulia POQ sibrtyisadmi anu traeqtoriis sibrtyisadmi.

maSasadame, sxeulis traeqtoria warmoadgens POL wris 

proeqcias POQ sibrtyeze, rac agreTve elifss warmoadgens.

meore mxriv, sxeulis absoluturi moZraoba (formula 

24a), romelic sakoordinato sistemas Oxyz mivakuTvneT 

(nax. 4) SeiZleba axal OXYZ sakoordinato sistemasac miva-

kuTvnoT; maSin Zveli da axali RerZebis kuTxeebis Tana-

fardoba moicema Semdegi cxriliT:

x y z

X 1 0 0
Y 0 cosb sinb

Z 0 –sinb cosb
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Tu movaxdenT RerZTa erTi sistemidan meore sistemaze 

gadasvlas, miviRebT:
 X=x;  Y=ycosb+zsinb;    Z=	–	ysinb+zcosb.
Tu SevitanT x,	 y da z-s (24a) formulidan, miviRebT
   X=cosE,
   Y=bsinE,
   Z=0.
maSasadame, vRebulobT OXYZ sakoordinato sistemaSi.

ase rom, kepleris pirveli kanoni imis Sesaxeb, rom 

planetebi Semoweren elifss, dasturdeba maTematikuri 

sizustiT Semdegi rxeviTi moZraobebis SekrebiT: brunvi-

Tis (formula 20) raRac ReZis mimarT da qanqarismagvarisa 

(formula 21).

aseTi maTematikuri sizustiT elifsis miReba wrfi-

vi moZraobisa (romlis mimarTuleba mzis mizidulobis 

gamo centriskenaa) da wrfivi Tanabari moZraobis (ro-

melic inerciis gamoa) Sekrebis Sedegad ar xerxdeba da 

arc arasodes moxerxdeba. ar moxerxdeba imitom rom, 

es moZraobebi ararealuria, isini ar arseboben da war-

moadgenen Cveni metafizikuri azrovnebis produqts.

geometriuli Sedegi

gadataniTi moZraoba (nax. 4):
	 	 	 xA=OF=a cosE,
   yA=NF=a sinE,
   zA=0.
fardobiTi moZraoba:

  ξ=AC= a2 	cos2α;   h=0;   z= a2 	sin2α,
sadac

 A=OP=ON;  ∠E=∠PON;  ∠α=∠NOM;  ∠b=∠MFN.
sxeulis brunva xdeba xOy sibrtyeSi, qanqariseburi rxe-

va ki – NOM sibrtyeSi da misi mimarTuleba rCeba ucvleli.
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absoluturi moZraobis koordinatebia (nax. 4, formula 

25):
  x=OF={xA}={a cosE};
  y=M1F={NF}–{NM1}={a sinE}-{NMcos(90–b)}=
  ={asinE}	–	[asin2bsinE]=acos2bsinE;
  z=(0)+[M1M]=[NMcosb]=a sinbcosbsinE.
figurul frCxilebSi mocemulia gadataniTi moZraobis 

mdgenelebi sakoordinato RerZebis Ox,	 Oy da Oz gaswvriv, 

kvadratul frCxilebSi – fardobiTi moZraobis mdgenele-

bi imave RerZebis gaswvriv.

vipovoT seqtoruli siCqareebi Ox,	 Oy da Oz RerZebis 

gaswvriv 

  2Sx=yz′–	zy′=0
  2Sy=zx′–	xz′=	–	a2sinbcosbE′  	 	 	 (26)
  2Sz=xy′–	yx′=a2cos2bE′
Sx,	 Sy da Sz gavamravloT Sesabamisad x,	 y da z-ze da avi-

RoT maTi jami
   Sx x+Sy y+Sz z=O	 	 	 	 (27)
es gamosaxuleba gviCvenebs, rom sxeulis moZraoba xde-

ba im sibrtyeSi, romelic gadis koordinatTa saTaveze, 

anu O wertilze. es daskvna iqidanac Cans, rom seqtoruli 

siCqare S Ox RerZis irgvliv nulis tolia, anu sxeuli mo-

Zraobs ZOY sibrtyis perpendikularul sibrtyeSi. sxeulis 

traeqtoria ki isev elifsi iqneba:

   x 2
a 2 + y 2

a2cos2β  + z 2
a2cos2β  =1

vipovoT elifsis sibrtyis daxriloba xOy sibrtyisadmi 

	 	 cos	i = 
4Sx

2 + 4Sy
2  + 4Sz

2
2Sz 	=	cosb	 	 	 (28)

eqscentrisitetis kuTxe b=arcsine warmoadgens planetis 

orbitis daxras laplasis sibrtyisadmi. maSasadame, sxeu-

lis traeqtoriis sibrtye (elifsi) daxrilia xOy sibrtyi-

sadmi b kuTxiT, sadac b=∠MFN, maSin elifsis RerZebia:
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  b = acosb;   a2 –	b2 = f  2;   f = ae;   e =	sinb.
sxeulis udidesi seqtoruli siCqare ki iqneba is siC-

qare, romelic mas aqvs traeqtoriis sibrtyis normalis 

irgvliv, anu im RerZis mimarT, romelic gadis elifsis 

geometriul centrze.

am maqsimaluri seqtoruli siCqaris mniSvneloba tolia:
  2S = (2Sx)

2 +	(2Sy)
2  +	(2Sz)

2  = E′ab	 	 	 (29)
ganvsazRvroT agreTve seqtoruli siCqaris mniSvnelo-

ba im RerZis irgvliv, romelic paraleluria traeqtoriis 

sibrtyis normalisa da romelic gadis fokusze. es imas 

niSnavs, rom koordinatTa saTavem geometriuli centridan 

gadainacvla fokusSi. am SemTxvevaSi absoluturi moZrao-

bis koordinatebi da RerZebis irgvliv arsebuli seqto-

ruli siCqareebi gamoisaxeba Semdegnairad:

 x = acosE–	f;  y=acos2bsinE;  z=asinbcosE;
 2S1x=yz′–	zy′=0           

(30)
 2S1y=zx′–	xz′=	–sinb[E′ab –E′f bcosE]
 2S1z=xy′–	yx′=cosb[E′ab –	E′f bcosE]
seqtoruli siCqare fokusze gamavali RerZis irgvliv 

ki iqneba

 2S1=  (2S1x)
2 +	(2S1y)

2  +	(2S1z)
2 = ab(E′–	E′ecosE).	 	 (31)

mivceT Е′–	Е′e cosE gamosaxulebas fizikuri azri. Tanax-

mad Cveni aRniSvnebisa, E aris kuTxe, romelic gvaqvs gada-

taniTi moZraobis dros da romelic ciur meqanikaSi `eqs-

centrikuli anomaliis~ saxeliTaa cnobili. maSin Е′ aris 

gadataniTi moZraobis kuTxuri siCqare, romelic meqanikis 

kanonebis Tanaxmad tolia harmoniuli rxeviTi moZraobis 

kuTxuri siCqarisa Ω da fardobiTi moZraobis kuTxuri 

siCqaris Е′e cosE geometriuli jamisa:
   E′= Ω +E′ecosE,	 	 	 	 (32)

saidanac E′–	E′e cosE = Ω; astronomiaSi am sidides – Ω-s sa-

Sualo sadReRamiso moZraoba ewodeba da aRiniSneba n-iT.
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amrigad, Tu ar arsebobs SemaSfoTebeli Zala, anu qan-

qariseburi moZraoba, planeta asrulebs harmoniul rxeviT 

moZraobas mudmiv (ucvlel) sibrtyeSi;

es wriuli moZraobaa da misi kuTxuri siCqarea Ω = n.
es daskvna emTxveva ciuri meqanikis monacemebs:

`Tu gantolebaSi Semavali pertrubaciuli R funqcia 

nulis tolia, gvaqvs uSfoTveli moZraobis SemTxveva da 

igi mimdinareobs ucvlel sibrtyeSi~ (ix. subotini, `ciuri 

meqanikis kursi~).

Tu ki sxeuli garemos mimarT ar asrulebs fardobiT 

moZraobas, maSin misi gadataniTi moZraoba emTxveva abso-

lutur moZraobas.

am gantolebis integrirebis Sedegad vRebulobT keple-

ris sayovelTaod cnobil gantolebas
  E –	e sinE –	Ω(t –	T)	=	n(t –	T)	=	M,

sadac T – integrirebis mudmivaa.

kuTxe М = Ω(t –	T)	 astronomiaSi atarebs saSualo anoma-

liis saxels da M asoTi aRiniSneba. Tu ukanasknel gan-

tolebas gavamravlebT elifsis a da b naxevarRerZebze, 

miviRebT farTobebs, romlebsac planetis radius-veqtori 

Semowers (ix. nax. 6).
  Eab –	f bsinE=Ω(t –	T)ab=n(t –	T)ab=2k(t –	T).		 (33)
aseTi gansazRvris SemoRebis Semdeg, SegviZlia davas-

kvnaT, rom planetis seqtoraluri siCqare fokusis irgvliv 

  2k = Ωab = E′ab –	E′f bcosE =	const	 	 	 (34)
warmoadgens mudmiv sidides, romliTac SesaZlebelia 

kepleris elifsis daxasiaTeba. sxvaTa Soris, es gansazR-

vra jer kidev meore saukuneSi Cvens welTaRricxvamde Se-

moiRo hiparxma da igi yvela orbitaluri moZraobisTvisaa 

miRebuli dRevandeli dRis CaTvliT, rodesac vsaubrobT 

astronomiaze.

gamosaxulebas E′ –	E′e cosE-s astronomiaSi xelovnurad 

aniWeben garkveul fizikur azrs.
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am mizniT warmosaxaven raRac fiqtiur planetas, rome-

lic moZraobs a radiusis mqone wreze (elifsis did naxe-

varRerZze) mudmivi n kuTxuri siCqariT. 

maSin gamosaxuleba E′ –	E′ecosE an gamosaxuleba E –	esinE=M 

SeiZleba wris sibrtyeze gamoisaxos rogorc am fiqtiuri 

planetis radius-veqtoris mier Sedgenili kuTxe perige-

lias mimarTulebasTan.

rodesac Е=0,	 М=0, rodesac E=1800,	 М=1800 da saerTod, 

rodesac Е=kp, maSin M=kp, fiqtiuri planeta aseT SemTxve-

vaSi realur planetasTan erTdroulad gadis perigeliaze 

da afeliaze da asrulebs srul bruns T droSi. kuTxe M=nt 
warmoadgens saSualo anomalias da gamosaxulebas: 

   E′	–	E′ecosE = n  (34a)

saSualo sadReRamiso moZraoba ewodeba.

nax. 6-ze naCvenebia, rom rkali
 ∪PN=∠E=PON;  ∪Nk=esinE=sinα;  ∪Pk=n(t –	T)=M.
saSualod rkali M drois erTi da imave Sualedebisa-

Tvis erTi da igivea da amitom mas saSualo anomalias uwo-

deben da igi tolia M=n(t –	T), sadac n – mocemuli epoqis sa-

Sualo sadReRamiso moZraobaa. gantoleba E –	esinE=M=n(t –	T) 
–kepleris gantolebaa da drois mocemuli t momentisaTvis 

E-s mniSvnelobis ganmsazRvrelia. 
gantoleba E –	esinE – transcendentulia; rodesac M da 

E gamosaxulia gradusebSi, maSin e-c gradusebSi unda iyos 

gamosaxuli: е0=570,29578е SesaZlebelia radianebSic gamo-

saxos. 

formula (34)-Si 2k war mo-

ad gens fokusis irgvliv ar-

sebul seqtoruli siCqa ris 

ga or magebul mniSvnelobas 

(nax. 6), sadac
∠PON=E;  OF=f;  
OP=A;  OQ=b; nax. 6
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 nab(t –	T)	 warmoadgens 2MFP=2kt-s farTobs, romelsac 

Semowers radius-veqtori fokusis irgvliv τ=(t –	T) droSi; 

ab	 –	 2OMP-s farTobia; f bsinE – 2OMF-s farTobi.

seqtoraluri siCqaris 2k-s mudmivoba fokusis mimarT
   2k =r 2φ′

SeiZleba moZraobis raodenobis momentis Senaxvis kanoni-

danac gamoviyvanT:
   Jφ′=const,

sadac J – inerciis momentia, φ′ - kuTxuri siCqare.

Tu SevitanT inerciis momentis mniSvnelobas J=mr 2, SeiZ-

leba CavweroT:
   r2φ′=const.
seqtoraluri siCqaris mudmivoba SeiZleba Semdegi di-

ferencialuri gantolebebidanac iqnas miRebuli х′′+ m
2

r 3  х	= 0 

da у′′+ m
2

r 3  у	= 0 Sesabamisi gardaqmnebis Semdeg, ris Semdeg 

miviRebT: xy′ –	yx′=r 2φ′=C=const, sadac C – integrirebis mud-

mivaa.

$12. planetis siCqare da aCqareba 

vipovoT planetis siCqarisa da aCqarebis mniSvnelobebi.

(24) formulebis diferencirebis Sedegad vRebulobT:

 x′={x′A+ξλ′x+hµ′x+zν′x}+[ξλx+h′µx+z′νx]
 y′={y′A+ξλ′y+hµ′y+zν′y}+[ξλy+h′µy+zνy]  	 (35)
 z′={z′A+ξλ′z+hµ′z+zν′z}+[ξ′λz+h′µz+z′νz]

Sesabamisi mniSvnelobebis Setanis Semdeg vRebulobT:

 x′={ –	aE′sinEcos2b}+[ –	fsinbE′sinE]= –	aE′sinE;
 y′={aE′cosE}+[ –	fsinbE′cosE]=acos2bE′cosE;
 z′={0}+[fcosbE′cosE]=asinbcosbE′cosE.
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sadac figurul frCxilebSi gvaqvs gadataniTi siCqare, 

kvadratul frCxilebSi – fardobiTi siCqare
	 υ2=(x′)2+(y′)2+(z′)2={E′a}2 –	[E′fcosE]2=E′2r1r2

anu veqtoruli formiT
    υ= Eʹa 	–	Eʹf cosE.
maSasadame, absoluturi siCqare gadataniTi da fardo-

biTi siCqareebis geometriul jams warmoadgens.

igive procesi CavataroT aCqarebisaTvis. gantolebebi 

(35) drois mixedviT diferencirebis Semdeg miiReben Sem-

deg saxes:
x′′={xA′′+ξλx′′+hµx′′+zνx′′}+[ξ′′λx+h′′µx+z′′νx]+2(ξ′λx′+h′µx′+z′νx′);
y′′={yA′′+ξλy′′+hµy′′+zνy′′}+[ξ′′λy+h′′µy+z′′νy]+2(ξ′λy′+h′µy′+z′νy);
z′′={zA′′+ξλz′′+hµz′′+zνz′′}+[ξ′′λz+h′′µz+z′′νz]+2(ξ′λz′+h′µz′+z′νz′).

Sesabamisi mniSvnelobebis Setanis Semdeg miviRebT

x′′={ –	acos2bE′′sinE –	aE′2cosE}+[ –	fsinbE′′sinE –	2fsinbE′2cosE]+ 
	 +2(fsinbE′2cosE);

y′′={aE′′cosE –	acos2bE′2sinE}+[ –	fsinbE′′cosE+2fsinbE′2sinE] –
	 –	2(fsinbE′2sinE);
z′′={0}+[fcosbE′′cosE –	fcosbE′2sinE]+2(0).
aqac figurul frCxilebSi gvaqvs gadataniTi moZrao-

bis aCqarebis mdgenelebi, kvadratulSi ki – fardobiTi 

moZraobis aCqarebis mdgenelebi. ubralo frCxilebSi – 

koriolisis aCqareba. 

Sesabamisi gardaqmnebis Semdeg miviRebT:
  x′′= –	a(E′′sinE+E′2cosE);
  y′′=acos2b(E′′cosE –	E′2sinE);
  z′′=asinbcosb(E′′cosE –	E′2sinE).
maSin aCqarebisaTvis vRebulobT
 G2=(x′′)2+(y′′)2+(z′′)2=(E′′2a)2+(E′2a)2 –	[(E′′fcosE)2+
	 +(E′2fsinE)2 –	2E′′E′2f2sinEcosE]

da sabolood
  G = –	E′2a.
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$13. kepleris mesame kanonis gamoyvana

rogorc Teoriuli meqanikidanaa cnobili, kepleris mo-

Zraobis sruli energia Caiwereba Semdegi saxiT (ix. for-

mula 15)

  E= –	µ2 m
2a = 12 mυ2=µ2  m

r
saidanac miviRebT

	 	 υ2a  r1
r2

 = µ2

(r1 da r2 – elifsis radius-veqtorebia),

magram formula (5)-is mixedviT
	 	 υ2=E′2r1r2=n2  a

2

rj
2  r1r2

maSasadame

	 	 υ2a  r1
r2

 = n2a3 = µ2. 

gamosaxuleba n2a2 warmoadgens kepleris mesame kanonis 

WeSmarit mniSvnelobas.

(aq n – saSualo sadReRamiso moZraobaa da µ2=  4k2

b1  a=const 
yvela planetisaTvis).

daskvnebis miReba kepleris mesame kanonis Sesaxeb ufro 

zusti da misaRebi formiT gacilebiT advilia, Tu mivmar-

TavT rxeviTi moZraobebis Tvisebebs. planetebis moZrao-

bis diferencialuri gantolebebidan, romlebic (2) da (2a) 

formulebiTaa mocemuli, gvaqvs

	 	 ɷ2 = m
2

r 3  =n2 1
(1–	cosE)3 ,

saidanac
	 	 ɷ2r3=n2a3=µ2,
sadac ɷ – rxeviTi sistemis sakuTari sixSirea.

rxeviTi moZraobis superpoziciis Sedegad, romleb-

Sic realurad monawileobs planeta, vRebulobT planetis 

absolutur moZraobas. superpoziciaSi ki monawileoben  

gadataniTi moZraobis rxevebi (formula 8). 
  xA=acosE;   y=asinE;   ZA=0
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da fardobiTi moZraobis rxevebi (formula 10).

  ξ= a2 	cos2α;   h=0;   z= a2 	sin2α,

miRebuli absoluturi moZraoba ki ase gamoisaxeba:
  x = a cosE
  y = a cos2bsinE
  z = a sinb cosb sinE,

saidanac sruli maTematikuri TanmimdevrobiT vRebulo-
bT ara mxolod kepleris sam kanons, aramed planetebis 
moZraobebis yvela Tvisebasac, Tanac yvelaze martivi da 
damajerebeli formiT.

ase rom, mecnierebaSi damkvidrebuli azri imis Sesaxeb, 
rom rxeviTi moZraobebis kanonebidan SeuZlebelia keple-
ris moZraobis miReba, mcdaria. bunebis yvela movlenis, 
maT Soris mzis sistemis planetebis moZraobac, mimdina-
reobs mxolod da mxolod perioduli rxeviTi moZraobis 
kanonebis Tanaxmad.

kepleris elifsis daSla or moZraobad, romlebic erT 
sibrtyeSi mimdinareobs da romelTagan erTi mzis mizidu-
lobiT aixsneba, meore ki xdeba inerciiT (niutonis `sawyise-
bis~ ZiriTadi ideis Tanaxmad) da Semdeg am moZraobaTa 
geometriuli SekrebiT aixsneba mTvarisa da sxva planete-
bis moZraoba, savsebiT SeuZlebelia ise, rom ar viZaladoT 
sakuTar Tavze. aq xom inerciis qveS vgulisxmobT `pirvel 
biZgs~! niutoniseuli mizidva ki metafizikuri azrovnebis 
magaliTs warmoadgens. eWvic ar gvepareba, rom 300 wlis 
ganmavlobaSi damkvidrebuli aseTi metafizikuri azrovne-
bis Sedegad izrdeba mecnierebis fanatikosebi, romlebic 
yovelives aRiqvamen, rogorc WeSmaritebas da kbilebiTac 
ki icaven mas, radgan maTTvis dRes es misaRebia.

marTali gaxldaT lorenci, rodesac ambobda `eWvic ki 
araa, rom movlenis ama Tu im gagebis midrekileba bevradaa 
damokidebuli azrovnebis im wesze, romelsac Cven SeveC-

vieT~.
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am SemTxvevaSi is ki araa mniSvnelovani, rom gadauwy-

vetelia fizikisa da ciuri meqanikis zogierTi sakiTxi da 

Tviseba, mniSvnelovania TviT idea, rogorc principi, mniS-

vnelovania kanonebi, romlebic mzis sistemis planetebis 

moZraobis ZiriTad Tvisebebs da rxevaTa moZraobis Tvise-

bebs akavSireben.

rxevaTa moZraobebis zemoaRweril damaxasiaTebel 

Tvisebebsa da mzis sistemis planetebis moZraobis im Tvise-

bebs Soris, romlebic dakvirvebis Sedegadaa miRebuli, ar-

sebobs erTiani kanonzomiereba da savsebiT gansazRvruli 

Sesabamisoba, romelSic aisaxeba mzis sistemis agebuleba, 

rogorc erTi sxeulis meorisadmi uwyveti miaxloebac da 

dacilebac.

es Sesabamisoba uSualod im azris gamomxatvelia, rom 

mzis sistemis planetebisa da kometebis moZraobaTa perio-

duli ganmeorebadobis mizezia imave kanonzomierebiT pe-

riodulad mimdinare rxeviTi moZraobis Tvisebebi.

es SemCneuli Sesabamisoba momavalSi SeiZleba daedos 

safuZvlad saplaneto moZraobebis SesaZlebeli Tvisebebis 

axsnasac da wamoWrili amocanebis gadaWrasac (planetebis 

orbitebis konusuri kveTiT miRebuli figurebi, WeSmariti 

orbitebi, perioduli brunva, seqtoraluri siCqaris mud-

mivoba, brunvis periodis kavSiri planetebis orbitis did 

naxevarRerZTan, afsidTa wrfeebis brunva, sistemis mdgra-

doba, orbitis daxra, bode-ticiusis rigi da a. S.). es amoca-

nebi jer ar aris gadaWrili da ver aixsneba mizidulobiT 

da inerciiT, magram advilad aixsneba rxevaTa moZraobebis 

kanonebiT, da ara mxolod aixsneba, aramed, rogorc ukve 

vnaxeT, am moZraobebis aucilebel Sedegebs warmoadgenen. 

rxeviTi moZraobebisa da ciuri sxeulebis moZraobebs So-

ris kavSiris idea Seadgens axali swavlebis safuZvels da 

es swavleba Tavisi arsiT mzis sistemis planetebisa da zo-

gadad yoveli Tavisufali moZraobis dialeqtikuri cnebaa.
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Cveni kvlevebis mimarTulebac da Sinaarsic swored yo-

velive zemoTqmulidan ganisazRvreba.

daskvna

zemomoyvanili damtkicebebis safuZvelze SeiZleba iTq-

vas Semdegi:

1. aucilebelia vTqvaT uari niutoniseul `msoflio 

mizidulobis Zalaze~. igi arc maTematikuri da arc cdi-

seuli monacemebiT ar dasturdeba da ar eTanxmeba dialeq-

tikuri materializmis swavlebas.

es `Zala~ Cvens mieraa mogonili, igi bunebas Tavs moax-

vies garedan; amdenad igi bunebis yvela fizikuri movlene-

bis rigSi dgas sruliad ganyenebulad da boWavs mecniere-

bas ager ukve samasi wlis ganmavlobaSi.

2. mzis sistemis planetebis moZraobas safuZvlad sul 

sxva principi unda daedos – es rxeviTi moZraobebis prin-

cipia, romelTa gantolebebs emorCileba ara mxolod sa-

planeto meqanika da varskvlavTSoriso sivrcis usasru-

lobaSi galaqtikebis moZraobac, aramed yvela birTvuli, 

eleqtromagnituri, sinaTlis, siTburi da akustikuri pro-

cesebi; sxeulTa yvela urTierTqmedeba rogorc dedamiwis 

pirobebSi, aseve mis farglebs gareTac.

rxeviTi moZraobis amave gantolebebiT SesaZlebelia 

klasikuri fizikisa da kvanturi meqanikis gaerTianeba da 

atomis elementaruli nawilakebis struqturaSi Cawvdoma.

am mosazrebis marTebulobaze isic miuTiTebs, rom sa-

myaros safuZvlebis – mizidulobisa da eleqtromagnetiz-

mis gamosaxva rxevaTa moZraobis erTi da imave maTemati-

kuri gantolebebiT iZleva imis saSualebas, rom mivaRwioT 

yvela fizikuri movlenis erToblivi gaazrebis saSualebas 

mecnierebis mxridan, anu `samyaros erTianobas~, romel-
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Sidac materiis moZraobis calkeuli da xarisxobrivad 

gansxvavebuli formebi yovelTvis emorCilebian rxevaTa 

moZraobebis kanonzomierebas da gansazRvrul pirobebSi 

gadadian erTmaneTSi garkveuli TanafardobiT.
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Sesavali

vfiqrob, rom frTxili eWvis gamoTqma ver Seamcirebs 
mecnieruli sakiTxebis verc Rirsebas da verc misdami in-
teress.

`calke aRebuli yoveli sxeuli ganagrZobs an uZrav 
mdgomareobaSi yofnas, an moZraobs wrfivad da Tanabrad, 
vidre raime gareSe mizezis gamo ar Seicvlis am mdgomareo-
bas~ (i. niutoni, `naturfilosofiis maTematikuri sawyise-
bi~).

maTematikurad es SeiZleba ase gamoisaxos:

   ds
dt  = υ	=	const	 	 	 	 (A)

sadac υ  -moZraobis siCqarea.
yoveli sxeuli, Tu igi sxva sxeulebTan ar urTierTq-

medebs (`gancalkevebulia~), inarCunebs mudmiv siCqares (si-
didesac da mimarTulebasac). Tu (A) gamosaxulebis dife-
rencirebas CavatarebT, miviRebT

  d 2s
dt 2  = ds

dt 	=0, anu aCqareba nulis tolia.

(A) gamosaxulebis integrirebiT farglebSi 0-dan t-mde 
vRebulobT s=υt, anu Tanabari moZraobis gzis formulas.

$1. moZraoba da uZraoba

`uZraobis~ sakiTxs Cven ar SevexebiT, radgan `uZraoba~, 
rogorc aseTi, yovelgvar azrsaa moklebuli. yovelgvar 
uZraobasa da wonasworobas mxolod fardobiTi mniSvn-
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eloba aqvs da moZraobis kerZo SemTxvevebs warmoadgenen. 
radgan arsebobs materia, misi es arseboba gamoixateba 
moZraobaSi, anu arsebobs mudmivi gadasvla materiis moZ-
raobis erTi formidan moZraobis meore formaSi. moZraoba 
sxeulis imanenturad niSandoblivi atributia. ar SeiZleba 
calke materiisa da calke moZraobis ganxilva.

moZraoba – materiis arsebobis formaa.
amJamad ukve yvela fizikosi upirobod aRiarebs, rom 

absoluturad uZravi materia – sruli uazrobaa. `piro-
biTad~ uZravi sxeulic ki energiis udidesi maragis Sem-
cvelia; amdenad materiis moZraoba TviT misi, materiis 
Tvisebaa. ar arsebobs moZraobis gare wyaroebi; materiis 
moZraobis wyaro – es TviT materiis cnebaa.

da ra aris Tanabari moZraoba?
dasaSvebia Tu ara es cneba zogadad moZrobis Tval-

sazrisiT? Tanamedrove fizikis TvalsazrisiT? sityva 
`moZraobis~ qveS unda vigulisxmoT ara sxeulis ubralo 
gadaadgileba sivrceSi, ara ubralod erTi adgilis meo-
reze Secvla, aramed gadaadgileba unda gvesmodes rogorc 
saerTod `cvlileba~, rogorc moZraobis ganviTareba ra-
odenobrivi da xarisxobrivi TvalsazrisiT.

Zveli filosofosebi, materialistebi moZraobaSi gu-
lisxmobdnen ara mxolod sxeulis mdebareobis cvlilebas, 
anu gadaadgilebas, aramed yvela im cvlilebas, romelTa 
obieqts warmoadgenda  es sxeuli. aq xarisxobrivi cvli-
lebac igulisxmeboda da ufro metic – sagnobrivi cvli-
lebac, anu axali, sxva sxeulis warmoqmna, rogorc aseTisa. 
me-17 saukunis Semdeg mecnierebaSi gaCnda swavleba bunebis 
absoluturi ucvlelobis Sesaxeb. es ukve galileisa da 
niutonis Semdgomi periodia. am swavlebaSi ucvlelobis 
qveS gareSe Zalebis yovelgvari zemoqmedebis uaryofa igu-
lisxmeboda. moZraoba ki ganixileboda, rogorc meqanikuri 
moZraoba, anu ubralo gadaadgileba. niutonis mixedviT, 
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moZraoba iseTi modusia, romelic materias, SesaZlebelia, 
arc ki gaaCndes.

moZraobis procesis Sinagan Sinaarss dapirispirebu-
lobaTa brZola warmoadgens; igi am dapirispirebulobaTa 
urTierTqmedebaSi iCens Tavs. bunebaSi yoveli calke mov-
lena Tavis TavSi winaaRmdegobasac Seicavs da amdenad igi 
dapirispirebulobaTa mTlianobas warmoadgens. es dapiri-
spirebuloba axasiaTebs agreTve yvela formis moZraoba-
sac. SedarebiT martivi formis moZraobisTvis – sivrculi 
gadaadgilebisTvis es winaaRmdegoba unda gamoCndes kidec.

ikiTxaven, ra icvleba? ra viTardeba? Tanabar moZraoba-
Si ra dapirispirebulobaze, ra winaaRmdegobazea saubari?

Tanabari moZraoba – es uZraobis kerZo saxea da piriqiT-
ac – igi sxeulis sivrculi mdebareobaa. niutonis kanonebis 
Tanaxmad vambobT, rom sxeuli moZraobs Tanabrad, Tu igi 
icvlis Tavis mdebareobas, romelic sxeulis koordinate-
biT ganisazRvreba; cxadia, unda arsebobdes sakoordinato 
sistemac.

drois koordinata – cvladi koordinataa, misi saTave 
mdebareobs im sakoordinato sistemaSi, romelic arc ki 
arsebobs. es, erTob ucnauri ram aris. SevecadoT avxsnaT 
yovelive. davuSvaT, rom arsebobs ZiriTadi sakoordinato 
sistema da arsebobs drois aTvlis procesi. maSin, niuto-
nis kanonebis Tanaxmad veranairad ver iarsebebda Tanabari 
wrfivi moZraoba. imasac Tu davumatebT, rom arsebobs 
ZiriTadi sakoordinato sistema, isic unda vaRiaroT, rom 
arsebobs `absoluturi uZraoba~.

swored aq iCens Tavs niutonis meqanikis gadaulaxavi 
siZnele. rogorc ki sakoordinato sistemas mzes an dedami-
was an sxva raimes davukavSirebT, mxolod am SemTxvevaSi 
iZens fizikur azrs niutonis meqanika, magram im wamsve 
irRveva inerciis kanonis ZiriTadi winapiroba – `gareSe 
Zalebisagan damoukidebloba~, radgan imave niutoniseuli 
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meqanikis Tanaxmad, unda aRiZran mizidulobis Zalebi, rom-
lebic imoqmedeben erTmaneTze. swored amitom Semoitana 
niutonma salaparakod gamxdari absoluturi sivrce, rom-
lis gamo zaraldeba niutonis mTeli klasikuri meqanika.

absoluturi sivrcisa da absoluturi drois cnebebis 
gareSe niutonis inerciis kanons saerTod araviTari azric 
ki ar eqneboda. magram am cnebebs verafriT ver mivawerT 
realurobas, am sityvis fizikuri mniSvnelobiT.

sinamdvileSi Cven Tvals vadevnebT sxeulTa moZraobas 
erTmaneTis mimarT, anu fardobiT moZraobas, igi ki, ro-
gorc cnobilia, verafriT ver iqneba Tanabari.

Tanabari moZraoba es aris abstraqciis Sedegad miReb-
uli warmodgeniTi moZraoba anu fiqcia da araviTari azri 
ara aqvs saubars Tavisufali sxeulis Tanabar moZraobaze 
sivrceSi. amdenad, dialeqtikis kanonebis Tanaxmad, yoveli 
moZraobis ZiriTad formad unda CaiTvalos ara Tanabari 
moZraoba, aramed rxeviTi moZraoba anu mizidva-ganzidva, 
miaxloeba-dacileba, SekumSva-gafarToeba.

buneba, romlisTvisac kanoni da arsi  – es mTlianoba da 
simartivea, ar SeiZleba yoveli movlenisaTvis Seicavdes 
Tavis TavSi `gansakuTrebul~ arss, gansakuTrebul Zalas.

bunebaSi unda arsebobdes zogadi faqti, romelic 
safuZvlad daedeboda rogorc organuli, aseve araorgan-
uli sicocxlis yvela movlenas.

es maradiuli – zogadi moZraobaa swored rxeviTi moZ-
raoba da igi materiis moZraobis umartivesi formaa. aq e. 
w. Zalebi gamoricxulia.

maSasadame, rodesac fizikur cnebebs moZravi materiis 
obieqturi TvisebebiT gamovsaxavT da vsaubrobT am Tvise-
bebis raodenobriv da Tvisobriv Taviseburebebze, cneba 
`moZraoba~ unda warmogvedginos rogorc perioduli rx-
eviTi moZraoba.
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Tanabari moZraoba, anu droSi SeuzRudavi moZraoba 
mudmivi siCqariT, unda ganvixiloT, rogorc odesRac war-
moSobili da Sesabamisad rodesme Sewyvetadi moZraoba.

galileis Tavis pirvandel msjelobaSi siCqare war-
moedgina, rogorc elementaruli siCqareTa jamis Sedegi, 
an piriqiT – Sesabamisad daSlil siCqareebad.

ase rom SeuzRudavi, mudmivi siCqariT moZraobis prin-
cipi, es iseTi procesia, romlis paradoqsuloba Zalian 
didxans (arqimededan galileimde) xels uSlida mis aRmoCe-
nas da am metafizikuri principis dadgena mecnierebisaTvis 
arc ise ioli gaxldaT.

es metafizikuri cneba, movlena, romelic arasodes 
ar warmoadgenda dakvirvebisa da Seswavlis (galileidan 
niutonamde) interess, niutonis meqanikis mier wamoweul 
ZiriTad cnebebs Soris iZens yvelaze aqtualur, yvelaze 
ZiriTad mniSvnelobas. saubaria Tanabar moZraobaze im pi-
robebSi, rodesac sxeulze ar moqmedebs araviTari gareSe 
Zala, sxeuli ki moZraobs inerciiT. maSin rogor unda avx-
snaT, rom niutonis klasikuri meqanikis safuZvlebSi aravi-
Tari axsna ar moeZebneba im faqts, rom vardnili sxeulebi 
erTi da imave aCqarebiT moZraoben? am movlenaSi eWvi ar 
unda SevitanoT, radgan igi utyuari dakvirvebebis Sedegad 
dasturdeba.

Tanabari moZraobis principi  dRes miRebulia  rogorc 
arsebuli fizikuri faqti, igi miuxedavad Tavisi simarti-
visa, TiTqosda bunebis kanonebidan gamomdinareobs, rode-
sac mimarTaven rTuli bunebrivi procesebis daSlis 
meTods, magram igi ar SeiZleba ganvixiloT, rogorc Cve-
ni azrovnebis  sufTa aucilebloba. galileis msjelobis 
meTodebs Soris am princips ara aqvs araviTari safuZveli, 
Tumca unda iTqvas isic, rom bunebis kvlevis galileis 
meTodebs ar akliaT gonebaWvretiTi elementebi.
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$2. simZimis centris moZraoba

Tanabari moZraobis principi uSualod eyrdnoba im 
ideas, rom moZraoba jer warmoiSva, Semdeg ki Sewyda – 
moispo.

es ki sxva araferia, Tu ara e. w. `pirveli biZgi~. gan-
vixiloT es sakiTxi iseT cnebebSi, romelTa mimarT niuto-
nis meqanikaSi ar arsebobs gansakuTrebuli sababi arc maTi 
araswori da arc sxvadasxvagvari gagebisaTvis.

am cnebebs miekuTvneba sruliad naTeli da gansazRvru-
li Teorema simZimis centris moZraobis Sesaxeb, anu ro-
gorc es meqanikaSia miRebuli – simZimis centris moZraobis 
Senaxvis Sesaxeb.

Tavis genialur naSromSi `naturaluri filosofiis ma-
Tematikuri sawyisebi~ niutoni amtkicebs Teoremas imis 
Sesaxeb, rom sxeulTa sistemis simZimis centris  inerciis 
mdgomareobaze  ar axdenen gavlenas am sistemaSi Semavali 
sxeulebis urTierTqmedebani, anu sistemis simZimis centrs 
gaaCnia iseTi Tvisebebi, TiTqosda mTeli masebi (sistemaSi 
Semavali sxeulebis masebi) am centrSi iyos moTavsebuli 
da yvela moqmedi Zalac Tavisive mimarTulebis paralelu-
rad gadatanil iyos  aRniSnul centrSi.

am Teoriis Canasaxi aqvs galileisac, magram misi sru-
lyofili saxiT damuSaveba SeZlo lagranJma. `uZravi cen-
tris mimarT ramdenime sxeulis brunvisas adgili aqvs 
Semdeg kanonzomierebas: yoveli calkeuli sxeulis masis, 
misi brunvis siCqarisa da im manZilis, romliTac igi dac-
ilebulia  centridan, namravlTa jami, warmoadgens mudmiv 
sidides, yovelTvis damoukidebelia am sistemaSi Semaval 
sxeulTa urTierTqmedebaze, Tu ar arsebobs raime gareSe 
zemoqmedeba an dabrkoleba~ (lagranJi, `analizuri meqa-
nika~, t. 1).

am Teoremidan gamomdinareobs, rom yvela Siga Zalebi, 
romlebic SeiZleba warmovidginoT yoveli ori sxeulis 
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urTierTobisas, niutonis mesame kanonis Tanaxmad, erTmane-
Tis tolia da urTierTsapirispirodaa mimarTuli: amitom 
maTi tolqmedi nulis tolia, e. i. es Zalebi gawonasworeb-
ulni arian. maSin moZraobis simZimis centris mdgomareoba 
damokidebulia mxolod da mxolod gare Zalebis moqmede-
baze. im SemTxvevaSi, Tu gare Zalebi ar moqmedeben siste-
maze, simZimis centri inarCunebs uZraobas an moZraobs 
wrfivad da Tanabrad, e. i. moZraobs inerciiT.

qvemexidan gamosrolili Wurvi Semowers sivrceSi gar-
kveul traeqtorias: Tu igi haerSi gaskda, Wurvis simZimis 
centri ganagrZobs moZraobas imave traeqtoriiT, romli-
Tac imoZravebda igi, Wurvi rom arc afeTqebuliyo.

ori an ramdenime sxeulisagan Semdgari sistemis simZi-
mis centri ar icvlis arc Tavis uZraobis da arc moZrao-
bis mdgomareobas, miuxedavad imisa, Tu rogor moqmedeben 
erTmaneTze am sistemaSi Semavali sxeulebi.

Tu ki ganvixilavT zogadad mTel bunebas ise, rogorc 
erT mTlian sistemas, masSi ar moiZebneba araviTari gare 
Zalebi, anu iseTi Zalebi, romelTa warmoSoba bunebis gare-
Taa saZiebeli. ase rom, mTliani sistemisaTvis, iseTisaTvis, 
rogoricaa buneba, gamoricxulia am gareSe Zalebis gamo-
Cena.

magram Tu arsebul gare ZalebTan erTad gamovricxavT 
winamorbed Zalebsac da maT moqmedebebsac, amiT vuaryofT 
inerciis moZraobasac.

`sxva sityvebiT rom vTqvaT, mTlianad bunebisaTvis, ro-
gorc izolirebuli da TviTkmari sistemisaTvis awmyosa da 
warsulis mimarT, simZimis centris moZraobis SesaZleblo-
ba inerciiT da aqedan gamomdinare, misi sivrceSi gadaadg-
ilebis SesaZleblobac upirobod acilebulia~ (diuringi, 
`meqanikis zogadi principebis kritikuli istoria~).

maSasadame, miviReT iseTi mdgomareoba, rom bunebaSi, 
rogorc aseTSi, arsebobs uZravi wertili – mTeli sistemis 
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simZimis uZravi centri da mis asamoZraveblad, engelsis 
marTebuli SeniSvnis mixedviT, aucilebeli iyo `pirveli 
biZgi~.

amdenad, Tu arsebobs Tanabari moZraoba, misi winapi-
robaa `absoluturad uZravi wertili~ – mTeli sistemis 
simZimis centri da am wertilis amoZravebisaTvis aucile-
beli biZgic.

ase rom, is, vinc eZebs nivTierebis moZraobis mizezs 
anu eZebs Zalas, romelsac mohyavs moZraobaSi mbrunavi 
samyaroebi, romlebic awonasworeben mizidulobis moqmede-
bas, unda eZiebdes im erTaderTi biZgis mizezs, romelic 
SeiZleba momxdariyo odesRac, samyaros sistemis ganviTa-
rebis pirvel momentebSi.

am metad rTuli kiTxvis gadasaWrelad uamravi hipo-
Teza gamoiTqva, magram upiratesad im pirTa mier, rom-
lebic arasakmarisad flobdnen momijnave disciplinebs 
da ar gamoirCeodnen logikuri azrovnebis sicxadiT, rac 
aucilebelia aseTi gonebrivi operaciis Catarebisas.

Zveli ionikuri skolis moswavleebi: dalesi, anaqsiman-
dre da sxvebi, xelmZRvanelobdnen ra Zveli filosofos-
ebis daskvnebiT, xSirad wamoayenebdnen da Wridnen kidevac 
msoflios warmoSobis ZiriTad principebs. maT formuli-
rebaSi Canda naTeli logikuri daskvnebi, magaliTad iseTi, 
rogoric mogvca anaqsimandrem: `warmoSoba warmoudgene-
lia usasrulod xangrZlivi mdgradi mdgomareobis Semd-
gom, iseve rogorc warmoudgenelia usasrulod xangrZlivi 
mdgradi mdgomareoba rRvevis Semdeg, amdenad Cndeba azri 
warmoqmnisa da mospobis usasrulod gagrZelebuli mona-
cvleobis Sesaxeb~.

anaqsimandres es mosazreba udavod mtkicdeba dRevand-
elobiT da misi uaryofa ar ZaluZs araviTar filosofias: 
drois usasruloba imdenadaa Cvens ukan, ramdenadac Cven 
davuSvebT mis arsebobas momavalSi.
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amitom absoluturi uZraoba unda batonobdes dResac. 
magram, radgan es ase araa, SeiZleba utyuarad vamtkicoT, 
rom aw da maradis, risi gaazrebac ki SesaZlebelia, war-
moqmnisa da rRvevis perioduli monacvleobis procesebs 
ara aqvT dasasruli. am monacvleobis procesebSi materia 
ganibneva da kvlav SemWidrovdeba. es ki xdeba imitom, rom 
samyaro imarTeba perioduli rxeviTi moZraobis kanonebiT.

iseTma moazrovneebmac ki, rogorebicaa: kanti, lapla-
si, hegeli da sxvebi ver SeZles samyaros warmoqmnis iseTi 
hipoTezis Seqmna, romelic misaRebi iqneboda astronomi-
is Tanamedrove codnis kvalobaze da mxolod dialeqti-
kuri materializmis mimdevrebs Tu SeuZliaT garkveuli 
sicxadis Setana am sakiTxSi. es swavleba – dialeqtikuri 
materializmi uceb ki ar gaCenila, aramed TandaTanobiT 
viTardeboda levkipesa da demokrites Sromebidan dawye-
buli da marqsisa da engelsis SromebiT damTavrebuli. igi 
amtkicebs, rom yoveli yofiereba mdgomareobs moZraobaSi 
da moZraobis ZiriTadi formaa mizidva-ganzidva, SekumSva-
gafarToeba anu rxeviTi moZraoba. amasTan es procesebi 
unda ganvixiloT ara rogorc Zalebi, aramed rogorc ma-
teriis moZraobis umartivesi formebi.

amdenad Semdgomi Txrobisas ar ganvixilavT axal hi-
poTezebs da vixelmZRvanelebT im rwmeniT, rom moZraoba 
materiis Tvisebas ki ar warmoadgens, aramed igi misi arse-
bobis formaa. materias ar mivawerT araviTar gare Zalebs, 
rolebsac igi mohyavT moZraobaSi, ris Sedegad vRebulobT 
sxvadasxva traeqtoriebs. gareSe Zalebs arc is unda mivaw-
eroT, rom materia iswrafvis rxeviTi sistemis centrisken 
da emorCileba rxevaTa moZraobebis yvela kanonzomierebas.

am moZraobaTa superpoziciis Sedegad Rebuloben ama 
Tu im formis traeqtorias, romelic aTvlis garkveul 
sistemas miekuTvneba an moZraobis gansakuTrebul movle-
nas, romelic Cven sivrcul warmodgenebSi warmoiqmneba.
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am procesebis kvlevisas Zveli drois mecnierebi ar 
ganicdidnen gonebaWvretiTi elementebis naklebobas. Zve-
li egviptis, asiriisa da babilonis mecnierebis, maT Soris 
filosofosisa da mogzauris piTagorasa da demokrites –  
Zveli saberZneTis am enciklopediuri codnis mqone mec-
nierisa da moazrovnis warmodgeniT, materialuri samyaros 
yvela egreTwodebuli Zalebi, anu sxeulTa yvela urT-
ierTqmedebani, rac traeqtoriebis nairsaxeobas iZleva, 
atarebs `vibraciuli Relvis xasiaTs~, sxva sityvebiT rom 
vTqvaT, da bernulis gamonaTqvamic  rom moviSvelioT, es 
– `sxvadasxva saxis martivi, wesieri da ucvleli rxevebis 
narevia~.

es erTi martivi da sayovelTao mizezia, romelic iZl-
eva simZimesac da moZraobasac, sinaTlesac da siTbosac, 
eleqtrobasac da bgerasac da bunebis sxva fizikur mov-
lenebs. am `vibraciuli RelviT~ (igulisxmeba `rxeviTi 
moZraobebi~) piTagora garkveviT ganmartavs, Tu rogor 
ukavSirdeba mzis Suqi bgerebs, romelTa erToblioba cno-
bil melodiebs aJRerebs. es ki cnobili nemnonis statuis 
saidumloa egvipteSi (ix. kerami `RmerTebi, samarxebi, mec-
nierebi~).

planetis moZraobis gantolebebic ki, romlebic niuto-
nis mieraa aRwerili, rxeviTi moZraobebis gantolebebs 
warmoadgenen. mxolod unda aRiniSnos is, rom niutonma 
daamkvidra `mizidvis’ principi, masTan dialeqtikurad 
ganuyofeli `ganzidvis~ principi ki dauTmo samyaros Semo-
qmeds `pirveli biZgis~ saxiT. niutonma es Tavisi epoqis 
dawolis gamo gaakeTa, radgan eSinoda  eklesiisa da papis 
taxtis devnisa.

analogiurad, einSteinis gantolebebi planetebis moZ-
raobis Sesaxeb daiyvaneba sferoseburi qanqaris gantole-
bebze, anu rxeviTi moZraobebis gantolebebze,  da Tu 
ptolomes planetebis moZraobis Teorias, romelic 1600 
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wlis ganmavlobaSi akmayofilebda Zveli drois mecnierebs, 
romelTac ar akldaT gonebaWvretiTi elementebi, gada-
vitanT maTematikur enaze maTematikuri analizis Taname-
drove saSualebebis gamoyenebiT, miviRebT rxevaTa moZrao-
bis imave gantolebebs mTeli Tavisi kanonzomierebiT, rac 
dasturdeba kidec.

mecnierebaSi damkvidrebulia Sexeduleba, rom rxeviTi 
moZraobebidan kepleris elifsis miReba SeuZlebelia. es 
mcdari mosazrebaa. Cem mier damtkicebul iqna, rom ke-
pleris samive kinematikuri kanoni, romlebic planetebis 
moZraobaze dakvirvebiTaa miRebuli, gamomdinareoben mx-
olod da mxolod, rogorc rxeviTi moZraobebis  aucile-
beli Sedegebi (t. abzianiZe).

maSasadame, samyaros swor gaazrebas safuZvlad unda 
daedos materiis moZraoba drosa da sivrceSi da uari unda 
vTqvaT iseT cnebebze, rogorebicaa: `Tanabari moZraoba~, 
`absoluturi uZroba~, `msoflio mizidulobis Zalebi~, 
`inercia~ da sxva. 

es winaaRmdegobrivi cnebebi xSirad gvxvdeba niuto-
nis meqanikaSi. amis mizezia is, rom niutonis principebi 
miaweren materias aSkarad sawinaaRmdego Tvisebebs, rac 
Sorsaa fizikuri realobisagan da gaugebaria dialeqti-
kuri TvalsazrisiT. es principebi ki niutonma safuZvlad 
daudo materiis moZraobas!

sinamdvileSi es materiis umoqmedobis principia, rom-
lis Tanaxmad ori sxeuli aramc da Tu iswrafvian erT-
maneTisaken, aramed udrekad inarCuneben uZraobis mdgo-
mareobas. mizidulobis principis Tanaxmad ki es sxeulebi 
udrekad iswrafvian erTmaneTisken. miziduloba uSualod 
ewinaaRmdegeba inerciis kanons. marTlacda, Tu materia 
vcaniT inertulad da Semdeg ki mivaniWeT mas mizidulo-
bis Tviseba – es SeuTavsebelia saRi gonebis TvalsazrisiT.
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$3. winaaRmdegobaTa erTianoba da Tanabari 
moZraoba

Tanamedrove fizikaSi ar moiZebneba arc erTi fizikuri 
procesi, da ara mxolod fizikuri procesi, aramed raime 
bunebis movlena rogorc araorganul, aseve organul sa-
myaroSi, romelic ar xasiaTdebodes Sinagani winaaRmdego-
bebis arsebobiT.

es bunebis ZiriTadi kanonia – `winaaRmdegobaTa er-
Tianoba~. mecnierebis gansxvavebul dargebSi igi formu-
lirdeba mimdinare procesis formis mixedviT. fizikasa da 
qimiaSi es kanoni le-Satelies principiTaa cnobili, kerZo 
SemTxvevebSi – lencis wesiT, vant-gofis kanoniT da a. S.

meqanikur procesebSi sxeulis siCqaris yoveli zrdisas 
aRiZvreba mamuxruWebeli moqmedeba, romelic Tavis aRZ-
vriT cdilobs pirvandeli procesis cvlilebis SeCerebas, 
anu siCqaris matebas. amas ki Cven aRviqvamT, rogorc sxe-
ulis inertuli masis zrdas. analogiurad sxeulis temper-
aturis gazrdisas, anu molekulebis siCqareTa gazrdisas 
aRiZvreba garkveuli movlenebi, romlebic molekulaTa 
siCqaris cvlilebis damamuxruWebelia, rasac aRviqvamT, 
rogorc nivTierebis siTbotevadobis zrdad.

zustad aseve eleqtronis siCqaris yoveli zrdisas 
aRiZ vreba damamuxruWebeli moqmedeba, romelic iswrafvis 
daabrkolos pirvandeli mdgomareobis cvlileba anu ele-
qtronis siCqaris zrda, rasac aRviqvamT rogorc eleqtro-
nis  eleqtromagnituri masis zrdad.

zogadad: materiis kinetikuri energiis cvlilebis pro-
cess ewinaaRmdegeba materiis Taviseburi inertulobis 
zrda da am movlenas aqvs adgili ara mxolod meqanikur, 
siTbur da qimiur procesebSi, aramed eleqtromagniturSic 
da birTvulSic.

Tu procesi arsebobs da viTardeba, maSin, rogoric ar 
unda iyos igi, aucileblad unda warmoiqmnas sxva proce-
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sic, romelic Tavis moqmedebiT unda amuxruWebdes, xels 
uSlides pirvandeli procesis ganviTarebas da iswrafvodes 
misi mospobisken.

es rom ase ar iyos, samyaros kanonzomieri  da gawonas-
worebuli suraTi warmoudgeneli iqneboda. yoveli pirve-
ladi procesi sul ufro metad gaZlierdeboda meoradis 
xarjze manam, sanam orive erTad ar daarRvevs samyaros 
harmonias.

aqedan gamomdinare, moZraobis yoveli procesi unda xa-
siaTdebodes sawinaaRmdego procesis aRZvriT. moviyvanoT 
ramdenime magaliTi: mavTulis swrafi gaWimva iwvevs mis 
gacivebas, gacivebis gamo ki mavTuli ikumSeba. Tu rezi-
nis zols swrafad gavWimavT, igi gacxeldeba, rac misi Se-
kumSvis mizezia. Tu dguSis qveS moTavsebul gazs swrafad 
SevkumSavT, igi gacxeldeba, rac misi gafarToebis mizezi 
gaxdeba. Tu ki dguSis qveS moTavsebul gazs gafarToe-
bis saSualebas mivcemT (dguSis swrafad zeviT aweviT) igi 
aucileblad gacivdeba, gacivebis gamo ki gazi ikumSeba. na-
Turis gamorTvisas misi sikaSkaSe imdenad Zlirdeba, rom 
igi gadaiwveba (im SemTxvevaSi, Tu eleqtrul wredSi, siax-
loves, gvaqvs induqtivobis koWebi); gazis sanTuris swrafi 
gamorTvis SemTxvevaSi mduRare wylis orTqladqcevis 
procesi myisierad izrdeba da a. S. nebismieri procesis 
mimdinareobisas aRiZvreba sawinaaRmdego procesi. zustad 
aseve TviT mizidulobaSia misi sawinaaRmdego procesis – 
ganzidvis Canasaxi. aseTi winaaRmdegobriobis gareSe Seu-
Zlebelia nebismieri procesis ganviTareba, maT Soris mzis 
sistemis wonasworuli mdgomareobis arsebobac.

hegels uTqvams: `samyaros moZraoba winaaRmdegobrio-
bis Sedegia~.

magram, rogorc cnobilia, araferi msgavsi araa Tanabari 
moZraobis dros. ufro metic – moZraobisas Tu siC qare iz-
rdeba, aCqarebac mizidulobis gamo (niutonis mixed viT) unda 
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izrdebodes, magram siCqarisa da aCqarebis erT drouli zrda 
unda iwvevdes mzis sistemis moZraobis gawon asworebuli su-
raTis uaryofas, rac realurad ar xdeba.

ideaTa filosofiuri  mniSvneloba, Tanabari moZraobis 
Secvla rxeviTi moZraobiT mdgomareobs imaSi, rom rxeviTi 
moZraobis cnebasTan erTad sxeulis moZraobis swavlebaSi 
Semovida dinamiuri azri moZraobis igiveobisa da gansxvave-
bulobis erTianobis Sesaxeb. niutonis TvalsazrisiT, rom 
Tavisufali sxeuli (igulisxmeba iseTi sxeuli, romelze-
dac ar moqmedeben sxva sxeulebi) – mudmivad da ucvlelad 
imoZravebs Tanabrad garkveuli mudmivi siCqariT droSi 
da sivrceSi, Seicvala dialeqtikuri TvalsazrisiT, rom-
lis mixedviT Tavisufali sxeulis bunebrivi moZraoba ara 
mxolod igivur – ucvlelia droSi, aramed TviT moZrao-
bis SigniT arsebobs sxvadasxvagvaroba, rac imas niSnavs, 
rom sxeulis yovelive bunebriv - Tavisufali moZraobis 
dros aRiZvreba procesi, romelic iswrafvis am procesis 
TandaTanobiT cvlilebisaken sawinaaRmdegoze, anu mizidva 
Seicvleba ganzidviT.

zustad aseve Tavisufali sxeulis moZraobis ZiriTadi 
forma mizidva-ganzidva ar unda CaiTvalos rogorc raRac 
Seurigebeli,  sawinaaRmdego movlena, aramed es gamoTqma 
gaviazroT Semdegnairad: TviT mizidvaSi aris da viTardeba 
TandaTanobiT ganzidva da isini urTierTqmedeben erTma-
neTTan. isini ganapirobeben bunebis movlenebs mudmivi wi-
naaRmdegobriobiT da erTmaneTSi urTierTgadasvliT.

ara nakleb filosofiuri mniSvneloba aqvs Tanabari 
moZraobis rxeviTi moZraobiT Secvlis ideas im gagebiT, 
rom es Secvla iZleva Teoretikul–SemecnebiT safuZvels 
mzis sistemis ganviTarebis koncefciisa da misi Semdgomi 
evoluciis damuSavebisas. mxolod `mizidvis~, rogorc `Za-
lis“ Teoretikul-SemecnebiTi safuZvlis arseboba arasak-
marisia, metafizikuria da mcdaria. yoveli moZraoba xom 
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cvlilebis igivuria, igi saerTod ganviTarebis tolfasi 
cnebaa, maSin rodesac `mizidva~ – calmxrivi moZraobaa, 
romelic bolos unda Sewydes kidec. `Tanabar moZrobaSi~ 
Cven veraviTar cvlilebas ver vpoulobT, vxedavT mxolod 
materiis mudmivad usasrulobisaken daSorebas, rac imas 
niSnavs, rom moZraoba an iqmneba, an ki ispoba. swored ami-
tom mzis sistemis planetebis moZraobas da maT evolucia-
sac ver avxsniT verc `mizidvis~ ZaliT da verc `Tanabari 
moZraobiT~. igi mxolod rxeviTi moZraobebiT SeiZleba 
aixsnas. swored esaa moZraobis umartivesi forma. 

iq, sadacaa miziduloba, vgulisxmoT, rom igi warmoSo-
bilia ganzidviT. Zveli da axali drois filosofosebic 
xom yovelTvis Tvlidnen, da savsebiT marTebuladac, rom 
materiis arsi mizidvaSi da ganzidvaSi mdgomareobs.

aqedan naTelia, rom moZraobis procesi – gadaadgilebis 
procesi unda xasiaTdebodes ara mxolod siCqariT, aramed 
sawinaaRmdego moqmedebis warmoqmniT anu iseTi procesis 
warmoqmniT, romelic Tavis moqmedebiT ewinaaRmdegeba im 
cvlilebebs, romelic ganicada sistemam pirveladi proce-
sis dros.

`yovelive moZraobs, yovelive icvleba~ – uTqvams her-
aklites. meqanikuri procesebisaTvis am gamonaTqvams eZl-
eva is azri, Tu rogoria sxeulis sivrculi mdgomareo-
ba. aseTia Tanabari wrfivi moZraobis amocana. Cven ki am 
gamonaTqvams aRviqvamT, rogorc moZraobis ganviTarebas, 
rogorc moZraobis siCqaris cvlilebas anu ukuqmedebis 
Sedegad aRZrul aCqarebas, rac moZraobis damaxasiaTebeli 
mniSvnelobis cvlilebacaa. maSasadame, materiis moZraobis 
umartives formad unda CaiTvalos miaxloeba-dacileba, 
SekumSva-gafarToeba, mizidva-ganzidva, anu rxeviTi moZ-
raoba. amdenad unda aRiniSnos, rom bunebaSi gvaqvs mxolod 
rxeviTi moZraobebi, romlebsac vaxasiaTebT sixSiriT.

materialuri samyaros yvela danarCeni egreTwodebuli 
`Zalebi~ – xaxunis Zalebi; qimiuri Zalebi, romlebic mate-
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riis mozrdil nawilakebs erTmaneTTan akavSireben da aka-
veben; drekadobis Zalebi, romlebic unarCuneben sxeuls 
Tavis formas; birTvuli Zalebi, romelTa gamo brunaven 
eleqtronebi atomis birTvis irgvliv gansazRvrul or-
bitaze; mzis sistemis yvela sxeulis urTierTmoqmedebis 
Zalebi, TviT galaqtikaTa moZraobebi, agregaciis yvela 
mdgomareobac ki – atareben rxeviTi moZraobis xasiaTs. es 
azri ganaviTara bernulim jer kidev 1753 wels. igi Tvlida, 
rom Ta naarsebobda calkeuli rxevebi, romlebsac SeeZloT 
super pozicia: `yovel sistemaSi sxeulTa urTierTmoZraoba-
ni yovelTvis warmoadgendnen sxvadasxva saxis martivi, wesi-
eri da ucvleli rxevebis narevs~ (ix. `berlinis akademiis 
isto ria~).

swavleba materiis moZraobis Sesaxeb, dafuZnebuli mx-
olod mizidvaze, metafizikuria, mcdaria, arasakmarisia 
da sanaxevroa. hegelis genialoba imaSic ki gamomJRavnda, 
rom mas gamohyavs mizidva, rogorc meoradi momenti gan-
zidvidan, romelic pirveladia. hegeli sruliad marTali 
iyo, roca ambobda, rom materiis arsi – es mizidva da gan-
zidvaa. kantic ganixilavda materias, rogorc mizidvisa da 
ganzidvis erTianobas. dialeqtikis TvalszrisiT yoveli 
moZraoba da materialuri sistemebis mTlianoba, agreTve 
mzis sistemis arsebobis procesic warmogvesaxeba SesaZle-
blad mxolod da mxolod mizidva-ganzidvis, miaxloeba-
dacilebis, SekumSva-gafarToebis erTianobis procesi.

Tanamedrove meqanikis enaze am procesebs rxeviTi 
moZraobebi ewodeba.

samyaro arsebobs da iarsebebs, rogorc SekumSva-ga-
farToebis, miaxloveba-daSorebis usasrulo procesi, anu 
perioduli rxeviTi moZraobis procesi.

aRsaniSnavia, rom atomis birTvis gaxleCas protonebiT, 
neitronebiT, da `α“ nawilakebiT sWirdebaT Zalian didi en-
ergia. imisaTvis, rom aRniSnulma nawilakebma SeaRwion at-
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omis birTvSi, maT es energia unda gaaCndeT, Tumca cdebi 
gviCvenebs, rom atomis gaxleCa SesaZlebelia damuxtuli 
nawilakis gacilebiT mcire energiebis drosac. aRmoCnda, 
rom arsebobs gansazRvruli rezonansuli energiebi, rode-
sac arc Tu ise didi energiebis mqone damuxtuli nawilake-
bi advilad aRweven birTvSi. zogierTi birTvisaTvis aseTi 
rezonansuli energiebi ufro damaxasiaTebelia, vidre sxva 
birTvebisaTvis. es ki imis niSania, rom birTvSi arsebobs 
Tavisufali energetikuli doneebi.

bunebrivia vivaraudoT, rom atomis birTvSi ara mxo-
lod erTi, aramed nawilakTa mTeli erToblioba asru-
lebs garkveuli sixSiris periodul rxeviT moZraobebs, 
rac maTi arsebobis formas warmoadgens; rxevaTa moZrao-
bebis kanonebis Tanaxmad es sixSirea swored atomis kineti-
kuri energiis ganmsazRvreli, romlisganac ZiriTadadaa 
damokidebuli atomis inertuli masa.

Cven mier ganxiluli `Tanabari~ moZraoba – es sxva ara-
feria Tu ara SedarebiT didi amplitudisa da rxevis xan-
grZlivi periodis rxeviTi moZraoba.

swored am rxeviTi moZraobebis Sekrebis Sedegad vRebu-
lobT samyaros mwyobr kanonzomier suraTs.

$4. rxeviTi moZraoba da dialeqtikur-materia-
listuri msoflmxedveloba

sxeulTa Tavisufali moZraobis gansazRvris dialeqti-
kuri xasiaTi gamoixateba oTxi TvisebiT, romliTac axasi-
aTeben urTierTobaTa dialeqtikas. Tavisufal moZraobaSi 
vgulisxmobT ara Tanabar moZraobas, aramed rxeviTs.

pirvel rigSi – zogadad bunebrivi moZraobis ganxil-
visas, kerZod ki mzis sistemis sxeulTa moZraobis, ro-
gorc rxeviTi moZraobis ganxilvisas, pirvel adgilze vay-
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enebT am moZraobis ara SemTxveviT, gareSe Tvisebas, aramed 
gansaxilveli moZraobis Sinagan kanonzomier kavSirs yvela 
sxva saxis moZraobasTan; ucvleli centraluri perioduli 
rxeviTi moZraobebisagan warmoiqmneba yvela moZraoba ro-
gorc araorganul, aseve organul bunebaSi. rxeviTi moZ-
raobebis sasargeblod metyvelebs is garemoeba, rom maTi 
meSveobiT xerxdeba im fizikuri movlenebis SeTanxmebuli 
gaazrebis, erTiani gagebis miRweva, rodesac gansazRvrul 
pirobebSi moZraobis calkeuli xarisxobrivi formebi yov-
elTvis gadadian erTmaneTSi garkveuli TanafardobiT. 
meoce saukunis  fizikam did warmatebebs swored rxeviTi 
moZraobis ideis gamoyenebis gamo miaRwia, riTac man SeZlo 
fizikis calkeuli dargebis Sinagani kanonzomierebis dad-
gena.

rodesac raime saplaneto sistemis arsebobis process 
ganvixilavT da mxedvelobaSi gvaqvs mizidva-ganzidva anu 
rxeviTi moZraoba, Cven amiT organulad vukavSirebT am 
sistemis agebulebas samyaros sxva procesebs, romlebic 
damokidebulia erTmaneTze, ganapirobeben erTmaneTs da 
amave dros uwyvet kavSirSi imyofebian bunebis arsebul 
movlenebTan, rogorebicaa: materiis agebulebis kineti-
kuri Teoria, gazebis kinetikuri Teoria, kristaluri me-
seris eleqtromagnituri Teoria, axali kvanturi meqanikac 
ki, atomisa da birTvis agebuleba.

yovelive es miuTiTebs samyaros agebulebis erTianoba-
ze, moZraobis ZiriTadi formis erTianobaze, mizidva-gan-
zidvaze anu periodul rxeviT moZraobaze, rac dialeqti-
kuri TvalTaxedviT materiis WeSmarit formas warmoadgens. 
es materiis arsebobis formaa.

meore rigSi – unda aRiniSnos, rom rxevaTa moZrao-
bis ideac droTa ganmavlobaSi ganicdis garkveul cli-
lebas. miuxedavad mzis sistemis da zogadad mTliani sa-
myaros wonasworuli mdgomareobisa, isini ar warmoadgenen 
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raRac damTavrebuls, uZravs, rogorc Tanabari moZraobis 
ganmartebidan gamomdinareobs; piriqiT, isini amJRavneben 
moZraobis, ganviTarebis, cvlilebis unars.

es Cans maTi sasruli urTierTgardaqmnis procesebidan 
da rxevaTa moZraobis es perioduli procesebi – miaxloe-
ba-dacileba, SemCneulia speqtroskopuli analizis Sedegad 
Tanamedrove epoqis astronomebis mier; Tumca merve sauku-
nis astronomebmac kargad icodnen `uZravi varskvlavebis~ 
erTmaneTTan miaxloebis da dacilebis faqtis arseboba.

yvela es Soreuli galaqtika Sordeba TandaTan erTma-
neTs, magram dadgeba momenti, rodesac kosmiur momavalSi 
isini kvlav daiwyeben miaxloebas. zustad aseve varskvlavT-
Soris sivrceSi gabneuli kosmosuri mtveri miliardi wlis 
Semdeg unda Sesqeldes warmoudgenlad didi simkvrivis 
mqone giganturi zomis varskvlavad, imisaTvis, rom masSi 
warmoiSvas axali fizikuri procesebi, romelTa saSuale-
biT moxdeba mzis sistemis aRorZineba.

perioduli rxeviTi moZraobebis procesebi migviTiTe-
ben, rom samyaroSi raRac `ganuwyvetliv warmoiqmneba da 
nadgurdeba~; adgili aqvs uwyvet moZraobasa da cvlilebas 
ise, rom es procesebi warmoebs mudmivad erTmaneTis mi-
yolebiT. amis gaTvaliswinebiT iolia materiis yvela wre-
brunvis gaazreba, imis aRqma, rom materia SeiZleba ganibnes 
da kvlav SemWidrovdes, warmoiqmnas axali samyaroebi drois 
dausrulebel JamTasvlaSi da es yovelive  dausrulebeli 
samyaroebis arsebobis logikur damtkicebas warmoadgens.

magram ra sixSiriTac ar unda xdebodes sivrceSi dro-
Ta es moqceva, ramdeni uricxvi mzec ar unda warmoiqmnas 
da daiRupos,  yovelive es imis maniSnebelia, rom rxeviTi 
perioduli moZraobebis cnebis SemotaniT mecnierebaSi da 
misi ganvrcoba bunebis yvela procesze imis damamtkicebe-
lia, rom dialeqtikuri Tvalsazrisi mtkiced ikidebs fexs 
mecnierebaSi: yovelTvis unda ganixilebodes moZraoba da 
misi cvlileba, misi ganviTareba.
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mesame rigSi – rodesac vadgenT mzis sistemis plan-
etebis moZraobas, da ganvixilavT mas rogorc rxeviTi 
moZraobas, amiT Cven vadgenT Semdegs: ra gziT mimdin-
areobs ganviTareba, gardaqmna. ra gziT mimdinareobs TviT 
planetebis cvlileba. rxeviTi moZraobebis sixSireTa Tan-
daTanobiTi raodenobrivi zrda an kleba iwvevs rezonan-
sis movlenas. cnobilia, rom planetebis orbitebi swored 
rxeviTi moZraobebis sixSirezea damokidebuli. rezonansis 
dros xdeba rxevaTa moZraobebis kavSirebis rRveva da am 
procesis garkveul safexurze orbita xdeba aramdgradi da 
aRar Seesabameba sistemis moZrav wonasworul mdgomareo-
bas. am momentSi xdeba an amplitudis mkveTri zrda – or-
bitis radiusis zrda, an moZraobis siCqarisa da orbitis 
mkveTri cvlileba, rac Tavis mxriv ciuri sxeulis masis 
cvlilebis tolfasia. yvela am SemTxvevaSi adgili aqvs 
naxtoms, xdeba pirveladi orbitis xarisxobrivi gardaqmna 
axal orbitad, ufro metic – SesaZlebelia erTi ciuri 
sxeulis gardaqmna sxva sxeulad.

yvela am SemTxvevaSi xdeba naxtomi, xdeba pirveladi 
or bitis xarisxobrivi gardaqmna axal orbitad an sulac 
axal ciur sxeulad.

sxeulTa, molekulaTa, atomTa, eleqtronTa, protonTa 
da Tanamedrove fizikis sxva elementarul nawilakTa mC-
qarobluri mdgomareobis Sesabamisad maTi kinetikuri en-
ergia gamovlindeba gansxvavebul formebSi: an meqanikurSi, 
an siTburSi, an eleqtromagniturSi an ki birTvulSi; sxva 
sityvebiT rom vTqvaT, mocemuli rxeviTi moZraobis saku-
Tari kritikuli siCqaris dadgomisas, nivTiereba icvlis 
Tavis mCqaroblur mdgomareobas da misi energiac icvlis 
Tavis formas.

Tanaxmad bunebis ZiriTadi kanonisa, nawilakTa saSualo 
kinetikuri energiis raodenobrivi cvlileba iwvevs niv-
Tierebis Tvisebebis rig xarisxobriv cvlilebebs.
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maSasadame, rogorc dedamiwis zedapirze, aseve ciuri 
sxeulebisaTvisac rxeviTi moZraobis principi srulad 
asaxavs dialeqtikis kanons raodenobrivi cvlilebebis 
gardaqmnis Sesaxeb xarisxobriv cvlilebebad, rac SeuZle-
belia Tanabari moZraobis dros.

meoTxe rigSi – rodesac vcdilobT rxevebis sixSirisa 
da amplitudis urTierTdamokidebulebis  dadgenas anu 
brunvis periodsa da orbitis  did RerZs Soris damokide-
bulebis dadgenas, rac sistemis moZravi wonasworuli md-
gomareobis da moZraobis mdgradobis sawindaria, amiT Cven 
vadgenT dapirispirebulobaTa urTierTgardaqmnis wyaros. 
aseTi wyaroa ara Tanabari moZraoba, aramed TviT rxeviTi 
moZraobebis  principi anu mizidva-ganzidva, SekumSva-ga-
farToeba, rac materiis safuZvelSi da arsSi devs. es arsi 
ki dapirispirebulobaTa erTianobaa, rac dialeqtikis kan-
onis asaxvas warmoadgens.

mizidva-ganzidva ar unda CaiTvalos rogorc raRac 
Seurigebeli, SeuTanxmebeli da dapirispirebuli movle-
nebi, aramed isini unda gaviazroT ise, rom gvesmodes, rom 
TviT ganzidvaSi viTardeba mizidva da maTi sasruli urT-
ierTgadasvliT an maTi moZraobis umaRles formaSi ga-
dasvla ganapirobebs bunebis yvela movlenebs. swored es 
winaaRmdegobrioba, romelic `sxeulTa arsSia Cadebuli~, 
marTavs mzis sistemis planetebsac da mTeli samyaros moZ-
raobasac.

hegelis gamonaTqvamia: `samyaros moZraobas ganapiro-
bebs winaaRmdegoba~ (hegeli, `logika~), rodesac mzis sis-
temis sxeulTa moZraobis SemoTavazebuli modelis (rxe-
viTi moZraobebis erToblioba) Sinaarss CavukvirdebiT, 
davinaxavT, rom es modeli srul TanxmobaSia marqsistul-
dialeqtikur meTodTan: aq Cans organuli kavSiri bunebis 
yvela movlenasTan, mzis sistemisa da  mTeli samyaros gan-
viTarebasTanac.
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$5. inerciis kanoni da rxeviTi moZraoba

maSasadame, yovelive zemoTqmulis gaTvaliswinebiT un-
da gamovitanoT friad mniSvnelovani daskvna dinamikis 
pir veli kanonis, `inerciis~ kanonis Sesaxeb. 

sruli maTematikuri simkacriTaa damtkicebuli, cdi-
seuli dakvirvebiTacaa dadasturebuli da gamarTlebulia 
dialeqtikur-materialisturi TvalsazrisiTac, rom mzis 
sistemis  planetebis moZraoba, galaqtikebis moZraoba 
varskvlavTSoris sivrceSi da materialuri samyaros yvela 
`Zalebi~ emorCilebian rxeviTi moZraobis kanonebs.

aqedan gamomdinare, niutonis pirveli kanonis formu-
lireba Semdegnairad unda gamoiTqvas: `yoveli Tavisufali 
sxeuli inarCunebs perioduli rxeviTi moZraobis mdgo-
mareobas manamde, vidre gareSe mizezi iZulebiT ar Secv-
lis am mdgomareobas~.

`inerciis“ kanonis Tanaxmad rxeviTi moZraobebi narCun-
deba da Sekrebisas iZleva ama Tu im formis traeqtorias, 
romelic aTvlis garkveul sistemas Seesabameba da moZrao-
bis gansakuTrebul movlenas miekuTvneba – iseTebsac ki, 
rogoric Cven sivrcul warmodgenebSi SeiZleba warmois-
axos.

Zveli filosofosebi materiis ZiriTad Tvisebas ga-
nixilavdnen, rogorc sxeulis bunebriv moZraobas zevi-
dan qveviT iZulebiT Sewyvetamde. yvela danarCen moZrao-
bas ganixilavdenen, rogorc iZulebiTs, an ZaldatanebiTs, 
gamowveuls wneviT da a. S. (aristotele).

Tu visargeblebT Zveli filosofosebis TvalsazrisiT, 
SegviZlia garkveviT vTqvaT, rom planetebis, sxeulebis, 
molekulebis, atomebis, eleqtronebis da Tanamedrove 
fizikis sxvadasxva elementaruli nawilakebis yovelgvari 
bunebrivi – Tavisufali moZraoba warmoadgens periodul 
rxeviT moZraobas yvela Tavisi kanonzomierebiT; amave 
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dros es rxeviTi moZraobebi ganixileba ara rogorc e. w. 
`Zala~, aramed rogorc materiis moZraobis umartivesi 
forma.

daskvna

Tanabari moZraobis arsebobis aucilebeli sawindari, 
simZimis centris moZraobis Senaxvis Teoremis Tanaxmad, 
absoluturad uZravi wertilis arsebobaa – mTeli izoli-
rebuli sistemis simZimis centris arseboba da masTan er-
Tad bunebisgareSe Zalis raRac `pirveli biZgi~, romelic 
am wertilis Tanabar moZraobaSi moyvanisTvisaa aucile-
beli. magram bunebis ZiriTadi kanonis – `winaaRmdegobaTa 
erTianobis~ kanonis Tanaxmad yvela procesi, maT Soris 
yoveli moZraobac dakavSirebulia cvlilebasTan – ganvi-
TarebasTan, rogorc xarisxobrivad, aseve raodenobrivad 
da Sinagani winaaRmdegobriobiT xasiaTdeba. Tanabari moZ-
raobisas ki msgavsi araferi xdeba. amdenad, yovelive ze-
moTqmulis gaTvaliswinebiT dinamikis pirveli kanonis 
formulireba aseTi unda iyos:

`yoveli Tavisufali sxeuli inarCunebs perioduli rx-
eviTi moZraobis mdgomareobas, vidre gareSe mizezis gamo 
igi iZulebiT ar Seicvlis am mdgomareobas~.

amiT Cven gvsurs SevitanoT mecnierebaSi dialeqtikuri 
azri imis Sesaxeb, rom ar arseboben materiis moZraobis 
araviTari gareSe wyaroebi: moZraoba TviT materiis arss 
warmoadgens da materiis moZraobis umartivesi formaa rx-
eviTi moZraoba.
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a. einSteinis fardobiTobis 

specialuri da zogadi Teoriis 

Sesaxeb
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$1. araekvivalenturi sivrce da celneris, 
kruqsis, uolesis, butlerovisa da einSteinis 
oTxganzomilebiani sivrce

Zveli da axali samyaros yvela didi filosofosi Tavi-
si filosofiuri msoflmxedvelobisa da kvlevis meTodebis 
miuxedavad, rodesac isini cdilobdnen bunebis saidu los 
amoxsnas, Tavis winaSe erT yovlismomcvel kiTxvas svamda 
– amoexsnaT `samyaros erTianobis~ sakiTxi. Tu piTagora-
kepleris Zvel terminologias mivmarTavT, isini cdilo-
bdnen, Cawvdomodnen `samyaros harmonias~; faradeisa da 
ainStainis gamoTqmiT – SeeqmnaT `erTiani velis Teoria~; 
he gelis, kantisa da engelsis mixedviT ki – eCvenebinaT `ma-
terialuri samyaros erTianoba~.

da ai, roca maqsvelis eleqtromagniturma Teoriam ize-
ima didi gamarjveba da lorencma faradeis eleqrtomagni-
turi velis cnebasTan erTad Semoitana eqsperimentebis 
safuZvelze gamomuSavebuli utyuari cneba eleqtronis, 
rogorc realuri nawilakis Sesaxeb, eleqtronisa, rome-
lic moZraobs velis mxridan masze moqmedi Zalebis zega-
vleniT, moxda ise, rom eleqtrobis Teoriis ganviTarebam 
gamoiwvia fizikis horizontebis iseTi gafarToeba, rom 
warmoiSva zogierTi siZnele, rac maikelsonis cdis uaryo-
fiT rezultatSi gamoisaxa. maSin einSteinma fardobiTobis  
`specialuri~ Teoriis safuZvelze daiwyo, rogorc TviTon 
ambobda, `erTiani velis Teoriis~ damuSaveba, risTvisac 
win wamoswia mizidulobisa da inerciis ekvivalenturobis 
principi. amiT man SeZlo aexsna cnobili  faqti – vard-
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nili sxeulebis erTi da imave aCqarebiT moZraobisa; miu-
Cina saTanado adgili inertuli da mZime masebis tolobas, 
romelic manmade niutonis klasikur fizikaSi  SemTxveviT 
xasiaTs atarebda; magram man ver SeZlo erTiani maTemati-
kuri gantolebebis saSualebiT daekavSirebina mizidulo-
bis kanonebi da eleqtromagnituri velis kanonebi, e. i. ver 
SeZlo `erTiani velis“ Teoriis ageba.

am warumateblobis Semdeg sworad dasmuli amocanis 
amosaxsnelad man mimarTa celneris, kruqsis, uolesis, 
butlerovis oTxganzomilebiani sivrcis cnebas da maTema-
tikuri analizis daxvewili meTodiT igi abstraqtuli gan-
tolebebis saxiT warmoadgina.

maSasadame, Teoriul fizikaSi warmoiSva axali koncef-
cia, romlis Tanaxmad SesaZlebeli gaxdeboda gveTqva uari 
figurebisa da moZraobebis aRweris dekartiseul ideaze, 
rac eqsperimentebis rezultatebis damuSavebas agvacileb-
da da davkmayofildebodiT mxolod idealuri logikur-
formaluri konstruqciebis agebiT, mxolod Cveni gonebis 
saSualebiT.

aseTi axali midgoma fizikuri Teoriisadmi, rac war-
matebiT aitaca mravalma cnobilma fizikosma, gaadvilda 
Eernst maxisa da misi filosofiuri skolis ideebis gavr-
celebis gamo.

am skolas a. einSteinic miekuTvneboda.
miuxedavad amisa, bevri fiqrobs, rom mecnierul Semoq-

medebaSi einSteini iyo stiqiuri materialisti, [732], [15828], 
[11], radgan einSteinis mixedviT sxeulis nawilakebi unda 
miekuTvnebodes vels, da ara ematebodes mas, rogorc es 
gaakeTa niutonma Tavis carieli sivrcis TeoriaSi, sivr-
cisa, romelic nawilakebis (sxeulebis) raRac saTaviss 
warmoadgens; an kidev, rogorc es gaiazra lorencma Tavis 
eleqtronebis TeoriaSi. magram aseTi stiqiuri naxtomi 
materializmis mxarisaken odnavadac ar cvlis einSteinis 
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filosofiur amoCemebas – winaswar Seqmnil azrs, romlis 
mixedviTac nawilakTa moZraobis kanonebi mTlianad da 
sruladaa damokidebuli velis kanonebze. einSteinis mixed-
viT sxeulebis moZraoba sivrceSi xdeba ara bunebis Zale-
bis raRac kanonebis safuZvelze, aramed sul sxvagvarad 
– ise, TiTqosda es sxeulebi warmoadgenen `energiis Se-
nadeds~, raRac garkveul formirebas – velis `burcobebs~ 
mis struqturaSi da es `energiis Senadedebi~ moZraoben 
geodezur xazze [17011], [94-9712].

Tu ernst maxi ambobda, rom sxeulebi an nivTebi `Se-
grZnebaTa kompleqss~ warmoadgens, rom isini arseboben 
rogorc adamianis grZnobebis mier Seqmnili pirobiTi niS-
nebis sistemebi, albert einSteini ufro Sors wavida da 
maxis azrebis msvlelobas logikuri daboloeba mouZebna – 
Tavisi fardobiTobis zogadi TeoriiT gviCvena, rom `TviT 
cnebebi `sivrce~ da `dro~~ mxolod Cveni gonebis Wvretis 
formebia – grZnobaTa erTobliobaa an intuiciis formebia, 
romlebic cnobierebis ganuyofeli nawilia, iseve rogorc 
feris, zomis da formis cnebebi~.

am problemas – `evkliduri~ Tu `araevkliduri~, rac 
`war mosaxviT geometias“ niSnavs da meqanikis safuZvelsac 
warmoadgens, einSteinma jer kidev 1910-1916 ww. miaqcia yu-
radReba. maSin cnobili fizikos-astronomi celneri (1834-
1882), daeyrdno ra kacobriobis mier Seqmnil logikas ab-
soluturi usasrulobis Sesaxeb, me-19 saukunis dasawyisSi 
(einSteinamde bevrad ufro adre) mivida daskvnebamde, 
romlebic savsebiT sawinaamdegoa Cveni daskvnebisa bune-
bis Sesaxeb da amtkicebda, rom martiv, naTel daskvnebs 
safuZvelSi araswori aqsiomebi udevs. aseTebia: `drois 
usasrulobis~ daSveba da warmodgenebi sivrceze, romel-
sac mxolod `sami ganzomileba~ aqvs.

celneri mivida im mosazrebamde, rom or wertils Soris 
manZili, rogorc amas evklides geometria moiTxovs, aris 
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ara am wertilebis SemaerTebeli wrfe, aramed didi ganik-
veTis wris rkali, rac SesaZlebelia mxolod warmosaxviTi 
oTxganzomilebiani sivrcis daSvebisas [6443].

did maTematikos lobaCevskis  es sakiTxi jer kidev 
1829 wels ainteresebda (ix. n. n. kovaliovi `sivrce, dro 
da fardobiTobis principi n. i. lobaCevskis SromebSi~).

Tavis SromaSi lobaCevski wers: `gamosakvlevi is rCeba, 
rogori saxis cvlilebas gamoiwvevs warmosaxviTi geome-
triis Semotana meqanikaSi. xom ar SevxvdebiT Cven aq ukve 
miRebul da ueWvel cnebebs saganTa bunebis Sesaxeb, ma-
gram iZulebulni viqnebiT SevzudoT an sul ar davuSvaT 
wrfeTa da kuTxeTa damokidebuleba. magram SeiZleba viwi-
naswarmetyveloT, rom axali sawyisebi geometriaSi iqneba 
imdagvari, rogorc es gviCvena laplasma (Mechanique	 celte	 J	 I	
Liv	 I	 ch.	 II), roca dauSva SesaZleblad siCqaris yovelgvari 
damokidebulebis arseboba Zalisagan.

n. i. lobaCevski, romelic ingliseli maTematikosis kli-
fordis TqmiT `geometriis kopernikia~, TviTonac cdilo-
bda Seemowmebina eqperimentulad aqvs Tu ara Cven sivrceSi 
adgili `warmosaxviT geometrias~, Tu evklides geometriiT 
unda davkmayofildeT. amisaTvis man gamoiyena ori vars-
kvlavis paralaqsebis Sedarebis meTodi, magram gamoTvle-
bma igi veraviTar gansazRvrul Sedegamde ver miiyvana.

amis Sesaxeb lobaCevski wers:
`amrigad, Zalian savaraudoa, rom evkliduri debulebe-

bia mxolod WeSmaritni, Tumca  samudamod darCebian dau-
mtkicebelni~ [6364].  

ganTqmuli maTematikosi hausic cdilobda warmosaxvi-
Ti geometriis gamosayenebadobis sakiTxis garkvevas Cveni 
sivrcisaTvis, magram ukve samkuTxedisaTvis misi kuTxeTa 
jamis gaangariSebisas, rodesac samkuTxedis gverdebis si-
grZeebi Zalian didia (dedamiwis zedapirze aRebuli manZi-
lebia mxedvelobaSi), igive uaryofiTi Sedegebi miiRo.
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a. einSteinis fardobiTobis zogadi Teoria srulad da 
mTlianad efuZneba lobaCevskis geometrias Tavisi organ-
zomilebiani sivrcul-droiTi mravalferovnebiT [4431].

sivrce Tavisi `oTxi ganzomilebiT~, romelsac einS-
teinma `oTxganzomilebiani sivrciT-droiTi kontinuumi 
uwoda~ da, romelsac man abstraqtuli maTematikuri for-
mulebis samosi moargo, siaxles ar warmoadgens. evropa-
Si aseT sivrces didi xania abuCad igdebdnen, man moiara 
amerikis samecniero wreebi da sabuTdeboda ara abstraq-
tuli maTematikuri formulebiT, rogorc es xdeba einS-
teinis moZRvrebaSi da arc aprioruli aucileblobiT, 
aramed `cdiseuli dakvirvebiT~ (?), romlebsac awarmoebd-
nen mecnierebi: zoologi uolesi, cnobili astronomi da 
fizikosi, profesori celneri laifcigidan, saxelovani 
qimikosi butlerovi da mravali sxva mecnieri, romlebic 
cnobilni iyvnen sazogadoebaSi Tavisi didi  aRmoCenebiT 
mecnierebis sxvadasxva dargSi da samecniero ndobasac im-
saxurebdnen [827], [747], [817], [787].

bunebis es mamaci mkvlevarebi cdilobdnen nawilobriv 
filosofiuri mosazrebiT, nawilobriv maTematikuri ana-
lizis daxvewili meTodebiT gamoekvliaT samyaros, ro-
gorc usasrulo sivrcisa da usasrulo drois pirobebSi, 
cvlilebaTa jaWvi (rigi), da yovelTvis Rebulobdnen iseT 
daskvnebs, romlebic ewinaaRmdegeba  Cven warmodgenebs 
sivrcisa da drois Sesaxeb. maTi daskvnaa: yovelgvari axa-
li fizikuri daSvebis gareSec SesaZlebelia sivrcisa da 
drois warmodgena Zalian did, magram sasurvel sididee-
bad, faqtobrivad, organzomilebian sidideebad. amis Sem-
deg ki advilia materiis wrebrunvis axsnac, rodesac igi 
monacvleobiT ganibneva da isev SemWidrovdeba [6443], [6453].

aseTi misticizmi oTxganzomilebiani sivrcis irgvliv, 
rac celnerisa da sxvebis qmedebis Sedegad gaCnda, usaTuod 
moaswavebs `axali eris dasawyiss maTematikaSic da im mec-
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nierebaSi, romelic Seiswavlis sulebs. sulebi miuTiTeben 
meoTxe ganzomilebis arsebobaze, iseve rogorc meoTxe gan-
zomileba adasturebs sulebis arsebobas~ [817], [827].

am `cdiseuli kvlevebisa~ da `maTematikaSi axali eris~ 
irgvliv wamoweulma diskusiebma daainteresa sankt-peter-
burgis samecniero sazogadoebis didi mecnier-qimikosi a. m. 
butlerovi, romelic sazogadoebam miavlina evropaSi, raTa 
Seeswavla meoTxe ganzomilebis mistika. Sedegad moxda ise, 
rom TviT butlerovi gaitaca spiritizmma da man daiwyo 
germaneli mecnieris celneris Sexedulebebis ara Tu ga-
ziareba, aramed maT ganmtkicebasac ki mihyo xeli. sankt-
peterburgSi Camosvlis Semdeg man dawera statia: `sivrcis 
meoTxe ganzomileba da mediumizmi~. am statiaSi man moiyva-
na celneris azri manZilze moqmedebis Sesaxeb, meoTxe gan-
zomilebis Sesaxeb [96360] da aRwera misi `cda~ (?) amerikeli 
mediumis henri sledis monawileobiT, romelic 1877 wlis 
17 dekembris dilis 11 saaTze Catarda laifcigSi. ase rom, 
meoTxe ganzomilebis ase didxans gagrZelebuli mistika, 
romlis gaZlierebul propagandas eweodnen me-19 sauku-
nis dasasrulis iseTi gamoCenili mecnierebi, rogorebicaa 
celneri, kruqsi, uolesi, butlerovi da sxvebi, da ramac 
mecnierebaSi da maTematikaSi sulebis gaCenis ideas Seuwyo 
xeli, sasikvdilod iqna ganadgurebuli da sabolood gan-
devnili mecnierebidan sazogadoebrivi cxovrebisa da mec-
nierebis ganviTarebis mTeli msvlelobiT [143-15820].

me-20 saukunis dasawyisSi meoTxe ganzomilebis  mTeli 
es mistika einSteinis Sromebis Sedegad  isev aRmocenda 
evropaSi; Semdeg man Semouara amerikas da rogorc adre, 
kvlav Seimosa abstraqtul maTematikur formulebSi da 
kvlav warmoiSva elementaruli nawilakebis `nebis Tavisu-
fleba~ da materiis anigilacia.

aqedan viRebT Zvel rezultats axal etapze, raRac 
iseTs, rac msgavsia Sromebisa `indeterminizmi Teologi-
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uri SedegebiT~; `goneba bunebis samyaroSi~;  `adamianis ad-
gili RvTis samyaroSi~, sulis ukvdaveba da a. S. da yove-
live amas weren p. iordani, a. komponi da sxva ganTqmuli 
fizikosebi [158].

ara nakleb sakvirvelia cnobili Svedi astronomis g. 
strombergis wigni `samyaros suli~ [158] da profesor bo-
goraz-tanis wigni `einSteini da religia~[14212], romelSi-
dac mravali monaCmaxis gverdiT `msoflio sulebis~ arse-
boba mtkicdeba.

aseTi gamonaTqvamebi bevr gamoCenil fizikoss gaukeTe-
bia; magaliTad, amerikeli personalisti e. braitmeni amt-
kicebs: `energia, romelzedac saubroben fizikosebi – es 
RvTis nebaa misi moqmedebisas~ [4858], [14212].

Tavisi SemoqmedebiTi aRmavlobis pirvel wlebSi (1905-
1915 ww.) einSteini icavs `samyaros Seqmnasac~, mis `daRupva-
sac~, `mizezobriobis dasasrulsac~ da `drois mospobasac~ 
(ix. i. v. kuznecovi [538], m.m. karpovi [2228]).

es monaCmaxebi, einSteinis azriT, uSualod mTeli misi 
Teoretikuli koncefciidan gamomdinareobs [538]. Semdgom-
Si am koncefciaze man uari Tqva [2452], [2462], [1772], [1782] (ix. 
Философские	 вопросы	 современной	 физики,	 стр.15,	 17,	 52,	 53,	 222,	
485	 изд.	 1952	 года.Теория	 относительности	 и	 материализм.	 Сборник,	
стр.	 142,	 изд.	 1925	 года).

einSteinis mTeli Teoretikuli koncefcia misi Semo-
qmedebiTi aRmavlobis pirvel wlebSi Caisaxa da es moxda 
bavSvobidanve gamomuSavebuli religiuri msoflmxedvelo-
bis gavleniT.

statiaSi `mecniereba da religia~ einSteini pirdapir 
acxadebs: `me vamtkiceb, rom kosmiuri religiuroba samec-
niero kvlevis uZlieres  da ukeTilSobiles mamoZravebel 
Zalas warmoadgens (ix. Einstein,	 mein	 Wiltbild	 J.1	 //[2288]. magram 
Tavisi sicocxlis  mogviano wlebSi, rodesac mas poli-
tikur-sazogadoebrivi situaciis gamo mouxda nacisturi 
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organizaciebisagan Tavis dacva, igi iZulebuli gaxda mi-
mxroboda progressa da msoflio demokratias, romlebic 
gaZlierebulad mfarvelobdnen da ufrTxildebodnen mas. 
amis Sedegad einSteinma dakarga garkveuli gezis ideur-
filosofiuri niadagi, rac ase saWiroa Taviseburi da 
Tavisufali azrovnebisaTvis. am momentidan (1925 w.) einS-
teinis SemoqmedebiTi moRvaweoba Sewyda, ris Semdeg mTe-
li misi moRvaweoba davida iqamde, rom sakuTari adrinde-
li gamonaTqvamebisTvis mieca  materialisturi saxe. 1925 
wlis Semdeg einSteinis axal SemoqmedebiT aRmasvlas Cven 
ver vpoulobT; sicocxlis miwurulSi igi mtkiced gaemijna 
Tanamedrove fizikas, gansakuTrebiT ki kvantur fizikas da 
yovelive amas uwoda `kamaTis TamaSi~.

`fizikosebis azriT, me gamoCerCetebuli moxuci var, 
magram darwmunebuli var, rom momavalSi fizikis ganviTa-
reba sxva gziT warimarTeba, vidre aqamde~[2462]. `Tumca ar 
vfiqrob, rom Semdgomi ganviTarebisaTvis kvanturi Teo-
ria Sesaferis sawyis wertils warmoadgens. es is punqtia, 
romelSidac Cemi molodinebi emijneba Tanamedrove fizi-
kosebis umravlesobis molodinebs (ix. a. einSteini da Tana-
medrove fizika. SemoqmedebiTi avtobiografia [672]).

prinstonis umaRlesi samecniero kvlevebis institutis 
direqtori fizikosi robert openheimeri, enriko fermis 
saxelobis premiis laureati, romelic Tavisi muSaobis 
30 wlis manZilze mWidrod TanamSromlobda a. einStein-
Tan, ambobs Semdegs: `magram sicocxlis ukanasknel wleb-
Si, bolo 25 wlis ganmavlobaSi warsulTan kavSiri, raRac 
azriT, einSteinis warumateblobis mizezs warmoadgenda. es 
prinstonSi gatarebuli wlebis dros xdeboda da es faqti, 
raoden mwarec ar unda iyos igi, ar unda daimalos. einS-
teinma daimsaxura  am warumateblobis ufleba. im wlebSi 
igi cdilobda daemtkicebina, rom kvanturi meqanika rig 
winaaRmdegobebs  Seicavs~. . . igi ambobda, rom `kvanturi 



157

meqanika mas ubralod ar moswons~. einSteini ver erigeboda 
am TeoriaSi arsebul ganusazRvrelobis  elements. mas ar 
SeeZlo mowoneboda uaris Tqma uwyvetobisa da mizezobrio-
bis ideebze. igi am ideebiT izrdeboda, igi maT icavda da 
Zlier gaamdidra isini; mas Zlier uWirda am ideebis dasa-
marebis momswris rolSi yofna, Tumca aRsaniSnavia, rom man 
TviT gamoWeda maTTan mrZolis maxvili. igi mxurvale da 
keTilSobil paeqrobas eweoda nils borTan, roca daobda 
mis mierve Seqmnili da ase saZulveli Teoriis sakiTxebze. 
mecnierebis istorias aseTi SemTxvevebi adrec unaxavs [1202].

urigo ar iqneboda gvexsenebina, rom amJamad alaparakd-
nen rimanis xuTganzomilebian sivrceze: `kalucam (1921) 
SemoiRo xuTi koordinati da maTTan erTad intervalis 
cnebac xuTganzomilebian rimaniseul sivrceSi . . . maSin 
sakmaod gansacvifreblad aRmoCnda, rom einSteinis ganto-
leba xuTganzomilebian sivrceSi zustad daiSleba amave 
saxis einSteinis gantolebebad ukve oTxganzomilebiani 
sivrcisaTvis da maqsvelis gantolebebad~. . .

`xuTganzomilebiani Teoriis ganviTarebaSi monawileoba  
mravalma fizikosma miiRo. aseTebia: einSteini, bergmani, 
mandeli, foci, iordani, rozenfeldi da sxvebi [449-459], 
[33816].

rodesac komptonis, strombergis, bogoraz-tanis, ior-
danis  da sxvebis wignebs vecnobiT, Znelia gaarCio – ra 
gansxvavebaa me-19 saukunis celneris, kruqsis, butlerovis 
da sxva mecnierebis `sulebisa~ da meoce saukunis zemonax-
seneb oTxganzomilebiani skolis fizikosTa `sulebs~ Soris. 
sxva sityvebiT rom vTqvaT – ra gansxvavebaa baton foqsis 
da fizikos kruqsis (romelic Tavis saxlSi, mayurebelTa 
TandaswrebiT atarebda `moxdenil cdebs~, rom daemtki-
cebina sulis materialoba) SegrZnebebsa da im SegrZnebebs 
Soris, romlebic miiReba `abstraqtuli gantolebebisa~ da 
`moxdenili cdebis~ saSualebiT, romelTac `gulgrilad 



158

ver auvlian~ gverds meoce saukunis meore naxevris oTx-
ganzomilebiani Teoriis fizikosebi [797-807], [449-459].

maSasadame, Tu me-20 saukunis bolos idgmeboda `moxde-
nili cdebi~ (?), rom daemtkicebinaT ararealuri sulebis 
materialuroba da daedginaT esa Tu is `kanonzomierebani~ 
(?) maT gaCenasa da gaqrobas Soris, meoce saukunis meore 
naxevarSi idgmeboda ara cdebi, aramed adgendnen `abstaq-
tul gantolebebs~ da `moxdenil cdebs~ imisaTvis, rom 
daemtkicebinaT realuri nawilakis aramaterialuroba da 
daedginaT, rom ar arsebobs araviTari `kanonzomiereba mis 
gaCenasa da gaqrobas Soris (nivTierebis orgvari buneba, 
`materiis anigilacia~, nawilakTa nebis Tavisufleba, `ganu-
sazRvrelobis principi~ da a. S.). ai, ra Sedegebamde mivya-
varT a. einSteinis swavlebas, romelsac CvenSi saTaveSi 
udgas zogierTi akademikosi da profesori, `gravitonebis~ 
maZieblebi; maT mxars ubams bevri sxvac, vinc gatacebulia 
gravitaciuli talRebiT da `moduri frialiT~.

mizidulobis talRebis, anu rogorc amJamad aris miRe-
buli, `gravitaciul talRebze~ sakiTxs mravali cnobili 
fizikosi da astronomi amuSavebda. esenia: laplasi, grini, 
neimani, zeligeri, veberi. isini im daskvnamde mividnen, 
rom mizidulobis ganxilvisas saubaric ki ar SeiZleba ta-
lRiseburi moZraobis Sesaxeb raime garemoSi, Tu ar gvinda 
iseTi faqtis daSveba, romelic bunebis movlenebis gaazre-
bis Tanamedrove Sexedulebebis sawinaaRmdgoa.

xom ar dadga is dro, rom Cven, meoce saukunis fizikose-
bma gabeduli da mtkice SemobrunebiT sabolood vuaryoT 
meoTxe ganzomilebis einSteinis, celneris, butlerovis 
da sxvaTa mistika, miT umetes, rom msoflio mizidulobis 
miseul saxelganTqmul gantolebas, romlisTvisacaa moyva-
nili oTxganzomilebiani sivrcis cneba, einSteinma uwoda 
`mdgomareobidan droebiT Tavis daRweva~ [812]. rac Seexeba 
Tanamedrove fizikas, gansakuTrebiT ki kvantur meqanikas, 
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sadac misi Rvawli ufro metia, vidre am Teoriis damaar-
seblis – maqs plankisa, aq einSteinma uaryofiTi pozicia 
daikava [832], [1782], [1462].

1947 wels einSteini werda borns: `Cven mecnierul Sexe-
dulebebSi antipodebi aRmovCndiT, Sen gjera RmerTisa, 
romelic kamaTels TamaSobs, me ki obieqturad  arsebuli 
sruli  kanonzomierebisa, rac me uaRresad spekulatiu-
ri saxiT minda gamovavlino. vimedovneb, rom vinme ipovis 
ufro realistur gzas, da Sesabamisad msgavsi Tvalsazri-
sis ufro xelSesaxeb fuZes, vidre es movaxerxe me~ (ix. 
Успехи	 физ.	 наук	 	 т.	 59,	 вып.	 1.	 1956	 г.	 стр.130)	 [1782].

einSeini ver egueboda ganusazRvrelobis princips, uw-
yve tobis principze uaris Tqmas, Tumca TviT aris maTi 
av tori. igi xom am ideebs  amdidrebda gamijvnamde, uka-
nasknel wlebSi ki SeiZula isini da am niadagze awarmoebda 
keTilSobil,  magram mgznebare brZolas nils borTan [1262].

$2. einSteinis fardobiTobis principi da 
m. seiforis, m. kandinskisa da k. mileviCis 
abstraqcionizmi

SemoqmedebiT azrovnebaSi da saerTod mTel xelovneba-
Si – peizaJur ferwerasa an literaturul poeziaSi xasia-
Tis asaxva sruladaa damokidebuli garemomcvel epoqaze, 
TviT mxatvris, skulptorisa da literatoris esTetikur 
Sexedeulebaze.

zustad aseve mecnierul hipoTezebsa da mecnierebaSi 
aisaxeba moazrovne-mecnieris msoflmxedveloba, kavSiri 
sazogadoebriv cxovrebasTan ki xorcieldeba yovelTvis  
iribi gzebiT, meditaciaTa kibiT.

aqedan naTelia, rom nebismieri mxatvruli movlenis, 
ne bismieri literaturuli Tu skulpturuli nawarmoebis, 
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nebismieri mecnieruli hipoTezisa  da mTeli samecniero 
azris mimarTulebis kvleva ver iqneba mecnieruli, Tu ar 
ganvixilavT TviT avtoris, mxatvris an skulptoris  epo-
qas, msoflmxedvelobasa da esTetikas.  yovelive zemoaR-
niSnuli  xom gonebaWvretis Sedegad miRebuli daskvnebia 
da Cveni azrovnebis konstruqciaa [528].

zogierTebs SesaniSnavad esmiT gamoyenebuli termi-
nologis uzustoba, kriteriumTa pirobiToba ama Tu im 
sakiTxis gaSuqebisas. isini zogadmniSvnelovani cnebebiT 
ewevian spekulacias da cdiloben daamtkicon sakuTari 
Teoriebis siswore. SeiZleba es Teoriebi gasagebia  maT-
Tvis, magram sxvebisaTvis ki ara. 

da roca cdilob Cawvde, Tu sad gadis wyalgamyofi  
samyarosa da antisamyaros Soris – ese igi im ubnebs So-
ris, sadac antinawilakebis moWarbebuli koncentraciaa da 
nivTobrivi samyaros (materialuri samyaros), realuri si-
namdvilis samyaros Soris, rwmundebi, rom igi arc bunebis 
movlenebze dakvirvebiT da arc ama Tu im cdiT SeiZleba 
moinaxos. ubralod rom vTqvaT – aq naTlad Cans Teoriis 
avtoris msoflmxedveloba da msoflSegrZneba.

zustad aseve, Tu Tvals gavayolebT mecnieruli, mxa-
tvruli da literaturuli azrovnebis ganviTarebas mTeli 
istoriuli epoqis ganmavlobaSi, naTlad SevamCnevT, rom 
mecnieruli azrovnebis ganviTareba, mecnieruli, mxatvru-
li da literaturuli azrovnebis gardatexebi yovelTvis 
xasiaTdeboda erTi da imave principuli, magram Taviseburi 
anasaxiT sazogadoebrivi cxovrebis yvela sferoSi.

 me-15 saukunis dasasrulis da me-20 saukunis dasawyisi 
– es Rrma gardatexis epoqaa mecnieruli azris ganviTare-
baSi ara mxolod evropaSi, aramed msoflioSic. 

mecnieruli azris sxvadasxva mimarTulebiT mzaddebo-
da mecnieruli gadatrialeba. es epoqa moiTxovda da Sobda 
kidec geniosebs yvela sferoSi. am epoqaSi cxovrobdnen da 
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qmnidnen geniosebi leonardo da vinCi, rafaeli, kolumbi, 
magelani, ulbrixt fon guteni, miqelanjelo, koperniki da 
mravali sxva talanti; maT gaamdidres kacobrioba ama Tu 
im dargSi da am epoqas `aRorZinebis~ epoqa ewoda. igi moi-
Txovda siaxleebs da amisaTvis qmnida da kidevac mecnie-
ruli azris titanebs, mecnieruli Semoqmedebis titanebs 
kacobriobis cxovrebis yvela dargSi. ase rom, sazogadoe-
brivi cxovrebis ganviTareba ar xdeba gancalkevebulad, 
calkeul dargTan kavSiris gareSe; yvela epoqaSi igi er-
Tiani azrovnebis principuli igiveobiT xasiaTdeboda. 

SemTxveviTi araa, rom Cveni epoqis abstraqcioniste-
bi da siurealistebi (mxatvruli mimdinareoba, romelic 
1908 wlis abstraqcionizmis niadagze, 1924 wels gaCnda), 
ro melTac araviTari msoflmxedveloba ar gaaCndaT, ar 
hqondaT aranairi programa, qadagebdnen srul da sufTa 
nihilizms; maTi ideebi ibadeboda `umaRlesi realobis~, 
`umaRlesi gonis~ sferoebSi da maTi simbolo gaxldaT: 
araferi, vakuumi, sicariele [658]. isini Tavis filosofiur 
winamorbedad da maswavleblebad kants, Sopenhauers, hart-
mans, nicSes, einSteins, bors da haizenbergs asaxelebdnen. 
am ukanasknelTaTvis mTeli samyaro xom mxolod sakuTar 
warmodgenas efuZneboda da igi raRac arsebuli `msoflio 
nebis~ proeqciaa [3257]. rogorc andrei beli wers, `poezia 
Sinaarsobrivi mxridan RmerTis xedvaa~, Tevdore sologu-
bi ki amtkicebda: `me saidumlo samyaros RmerTi var, mTeli 
samyaro ki arsebobs mxolod Cems ocnebebSi~ [3357].

zustad aseve, Cvens epoqaSi albert einSteinisTvis 
msoflio anu `kosmosuri religiuroba – ukeTilSobilesi 
Zalaa samecniero kvlevebisas~ [2288]; `msoflio ki – ganW-
vretis, intuiciis formaa~ [2010].

haizenbergisaTvis, bornisaTvis, iordanisaTvis da komp-
tonisaTvis samyaro araviTari kanonzomierebiT ar xasiaT-
deba, aramed igi masSi mimdinare movlenebis sruli umize-
zobiT gamoirCeva.
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amerikeli personalisti e. breitmani amtkiceba: `ener-
gia – es RvTis nebaa moqmedebisas~ [4853]; `msoflio sulebis~ 
arsebobas ki astronomi stronbergi da fizikosi bogoraz-
tani amtkiceben [14226], [1530].

ra esTetikis, ra msoflmxedvelobisa da ra garemom-
cveli epoqis danaxva SeiZleba am abstraqcionistebTan, 
siurealistebTan, relativistebTan, deistebTan, romelTa 
ideebi ibadebian `uzenaesi gonis~ sferoebSi `sulebis~ 
saxiT da xorcs isxamen v. kandinskis, k. maleviCis, m. sei-
foris, g. strombergis, e. breitmanis, bogoraz-tanis, p. 
iordanis, k. komptonisa da sxvebis saidumlo ocnebebSi da 
religiur-intuiciur zeSTagonebaSi. maTTvis `bunebrivi 
sinamdvile sul sxva ramaa, vidre am sinamdvilis damaxin-
jebuli saxis warmodgena adamianis cnobierebaSi~ [11057].  aq 
darRveulia WeSmaritad mecnieruli da mxatvruli meTo-
debis damaxasiaTebeli principebi, isini Seryvnili formiT 
xorcieldeba. magaliTisaTvis ganvixiloT vilsonis tilo 
`xati~, amerikeli mxatvris sem frensisis 1960 wlis `kompo-
ziciebi~, salvador dalis `wminda antonios cduneba~ (1946 
w.), v. kandinskis `TeTri SroSani~ (1929 w.), maleviCis `Savi 
supermetruli kvadrati~ (1913 w.) da kidev sxva [9357], [12057]. 
am tiloebze warmodgenili `simboloebi~ Tu `niSnebi~ ne-
bismieria, maT ara aqvT araviTari zogadi mniSvneloba da 
sakuTriv TviT mxatvrisaTvis arian `gasagebi~ [12066], sxve-
bisaTvis ki – ara.

zustad aseve, mecnierul azrSi, mecnierul TeoriebSi 
xdeba realuris da namdvilis dakargva da gvTavazoben abs-
traqtuli gantolebebis saxiT am sinamdvilis damaxinje-
bul saxes. cxadia, am gantolebebs araviTari zogadi mniS-
vneloba ar gaaCniaT, isini `gasagebia~ mxolod am Teoriebis 
avtorebisaTvis, sxvebisaTvis ki – ara.

einSteini amis Sesaxeb naTlad da garkveulad  wers: 
`vimedovneb, rom vinme ipovis ufro realistur gzas, da 
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Sesabamisad, msgavsi Tvalsazrisis ufro xelSesaxeb fuZes, 
vidre es movaxerxe me~ [13052], [1782] da yovelive amas `kamaT-
lis gagorebas~ uwodebs [1782].

kidev ufro naTlad wers cnobili ingliseli fizikosi 
j. tomsoni: `iZulebuli var vaRiaro, rom jer kidev aravis 
ar mouxerxebia naTlad da gasagebad ganemarta, ras war-
moadgens sinamdvileSi einSteinis Teoria~ [22513]. 

kidev ufro gaugebaria de broilis nawilakebisa da 
talRis dualizmi. ai, ras wers de broili: `xerxi, romlis 
saSualebiTac gonivrulad iqneboda gagebuli talRisa  da 
nawilakis es asociacia, mTlianad naTeli ar aris~ [21211].

igive SeiZleba vTqvaT materiis Sesaxebac. mas gamoa-
cales Tavisi arsebobis forma, misi mTavari atributi – 
moZraoba. gamoacxades igi inertul warmonaqmnad – umo-
qmedod, ris sanacvlod wamoayenes `energiis Senadedis~ 
– `koncentrirebuli energiis~ cneba gamrudebul oTxgan-
zomilebian sivrceSi, gamoacxades ganusazRvrelobis prin-
cipi, uaryves determinizmi da amkvidreben materiis anihi-
laciisa da misi umizezod energiad gadaqcevis (da piriqiT 
– energiis gardaqmna materiad) kults.

yovelive es, TiTqosda, gasagebia am Teoriis avtori-
saTvis, magram gaugebaria sxvebisaTvis, amitom maT dasaS-
vebad miaCniaT saiqios `sulebi~,  `sulis ukvdaveba~ da 
bevri sxvac. da Tu am avtorebs da maTi mimdevrebis Tana-
medrove mecnierebas gamovikvlevT, friad samwuxaro das-
kvnasac miviRebT – yvela maTi nawarmoebi, maTi Semoqmedeba 
da `keTili azrebi~ nakarnaxevia religiuri motivebiT da 
gadaxlarTulia ideologiur da Teologiur Sexedulebeb-
Tan. am Tanamedrove mecnierebisagan nasesxebi argumentebis 
safuZvelze SeiZleba sabolood imis Tqma, rom dawyebuli 
1927 wlidan (ganusazRvrelobis principis – haizenbergis, 
bornis, boris da sxvebis indeterminizmis gaCenis welia) 
religia misaRebi gaxda saRi gonebis mqone mecnieruli 
wreebisaTvis~ [14026].
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religiuri aRmafrenis es umaRlesi sfero TiTqosda 
warmoadgens mTavar da ZiriTad gansxvavebas `relativis-
tebsa~ da `siurealistebs~ Soris, romlebic STagonebulni 
arian mistikuri uzenaesi dedaarsiT (Sublime	 essence) [18650]. 
orive es sfero Sinaarsobrivad erTnairia, magram aqvT 
gansxvavebuli saxelwodeba – orives sabolood `RmerTis-
ken~ mivyavarT. siaxlove maT Soris isaa, rom oriveSi da-
kargulia realuri Sinaarsi; azrovnebis dawesebuli for-
mebi ki, romlebic ase Tu ise logikur kavSirSia bunebasTan 
realuri sinamdvilis  Sesabamisad, aq sruliad gaxrwnilia.

gamomdinare aseTi msoflmxedvelobidan, rodesac mso-
flio wyobas fuZeSi imiersamyaros sferodan aRebul mis-
tikur winapirobas udeben, samyaro gamrudebuli unda 
aRmoCeniliyo da aRmoCnda kidec – gamrudebuli – oTx-
ganzomilebiani da saiqios sulebiT gamdidrebuli [80-827], 
miuxedavad  swori maTematikuri damuSavebisa. maTematikas 
ar ZaluZs pasuxi agos amomaval, sawyis debulebebze, Tu 
isini mowyvetilia obieqtur materialur sinamdviles. am 
SemTxvevaSi maTematika formalur xasiaTs Rebulobs da 
vRebulobT kidevac mistikur warmodgenebs, anu sufTa 
abstraqcias.

aseTi swori maTematikuri damuSavebis Semdgomac ki 
yvela araamoCemebuli mkiTxvelisaTvis Tu mayureblisa-
Tvis pirvelive mzeridan naTeli xdeba ama Tu im qmnilebis 
uazroba. Tumca unda iTqvas, rom Teoretikosebi – subieq-
tivistebi qmnian `damtkicebaTa~ mTel sistemas, romlis 
mizania maTi Teoriis progresulobis gamarTleba; isini am 
dros mravalganzomilebiani sivrcis cnebiT, umaRlesi go-
niT da agnostikuri daskvnebiT spekulireben da cdiloben 
daamtkicon Tavisi simarTle.

esTetikuri mxridan Teoria koxta da gamarTulia, rac 
abstraqtuli gantolebebis mraval moyvaruls e. w. `rela-
tivistebs~ did damajereblobas matebs. analogiis mixed-
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viT maT safuZvlianad SegviZlia vuwodoT `abstraqcionis-
tebi mecnierebaSi~.

am gantolebebis Semdgom evoluciebs mivyavarT samya-
ros iseT ubnebTan, romlebic farTovdebian da ikumSebian, 
pulsirebadi samyaros ubnebTan, antisamyarosken – iseT 
ubnebTan, sadac ZiriTadi antinawilakebis koncentraciaa 
an iseTTan, sadac SeiZleba antigravitaciasac hqondes ad-
gili [419].

am oTxganzomilebiani an xuTganzomilebiani sivrculi 
koordinatebis swori maTematikuri damuSaveba abstraqtu-
li gantolebebis meSveobiT iZleva iseT esTetikur kmayo-
filebas, rom `iSviaTi Teoretikosi (`abstraqcionisti 
mecnierebaSi~ t. a.) Tu Cauvlida gulgrilad am moxdenil 
sqemebs~ [459].

am abstraqtuli gantolebebis saSualebiT `einSteinma 
daadgina materiisa da mizidulobis  erToblioba (ra mizi-
dulobis? t. a.) da daakavSira erTic da meorec materiis 
ganawilebasa da moZraobasTan msoflio sivrceSi. es kavSi-
ri SeiniSneba einSteinis mizidulobis gantolebebSi, rom-
lebic SeiZleba vaRiaroT (am `abstraqcionistebis~ azriT 
t. a.) kacobriobis geniis udides miRwevad~[2159].

gana yovelive zemoTqmuli ar aris intuitiuri gulax-
dilobis xorcSesxma, romelic mxolod relativistebs Tu 
`esmiT~, miT umetes, rom einSteinis TeoriaSi araviTari 
miziduloba ar arsebobs, romelzedac aq saubroben; aris 
oTxganzomilebiani sivrcul-droiTi kontinuumi, romelic 
aiZulebs sxeulebs – `energiis am Senadedebs~, rogorc 
einSteini uwodebs maT, imoZraon geodeziuri xazebis gasw-
vriv.

yovelive amis Semdeg gasagebi xdeba siurealizmis 
cnobili mkvlevaris  JorJ lemetris azri siurealizmis 
Sesaxeb. rodesac es mkvlevari ganixilvda axal mimarTu-
lebebs mxatvrobasa da literaturaSi, igi im daskvnamde 
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mivida, da es daskvnebi mTlad usafuZvloc ar iyo, rom 
siurealizmi iqmneboda sxvadasxva mimdinareobis zegavle-
niT. aq gavlena moaxdina rogorc abstraqcionizmma, aseve a. 
einSteinis fardobiTobis principma. gavlena iqonia rembo 
letromonis poeziamac, kubimmac da borisa da haizenbergis 
damatebiTi principis arsebobamac [18650].

siurealistebi (mxatvrebi, mwerlebi: l. selini, kaf-
ka, miro, grenavi, henri muri da sxvebi), werda lemetri, 
fiqrobdnen, rom umaRlesi realoba Cveni gonebis miRmaa. 
maT sjerodaT uzenaesi mistikuri moZRvrebisa (Sublime	 es-
sence),	 sadac sufTa goneba maT ver daexmareba da mocemul 
logikur azrovnebaze uari unda vTqvaT, Tu gvinda, rom 
mivwvdeT am umaRles ideals  [18650].

mxatvarma unda gawyvitos praqtikuli da logikuri 
azrovnebis borkilebi, gaTavisufldes gonebis cenzorisa-
gan, srulad gamoixsnas masSi mTvlemare qvecnobieri Zale-
bi da daTrgunuli mistikuri tendenciebi  [19650]. 

gana yovelive amas ver vxedavT da SevicnobT a. einStei-
nis fardobiTobis zogad TeoriaSi, roca misi mimdevrebi 
– relativistebi, msgavsad siurealistebisa amtkiceben, 
rom uari unda vTqvaT sayovelTaod miRebul debulebe-
bze, romlebic `uryvni~ gvgonia da egreT wodebuli `saRi 
azriT~ arian ganmtkicebulni aqedan gamomdinare logikuri 
daskvnebiT? Cven mogviwodeben davkmayofildeT abstraq-
tuli gantolebebiT, raTa SegveZlos Cveni gonebis saSua-
lebiT oTxganzomilebiani sivrcul-droiTi kontinuumis 
(romelic xasiaTdeba Taviseburi simrudiT da Taviseburi 
sulebiT) formaluri konstruqciebis ageba [827].

vxedavT, rom adgil aqvs, marTlacda, logikuri azro-
vnebis srul uqonlobas, rodesac adgils vuTmobT misti-
kur tendencias, rodesac vcdilobT einSteinis msgavsad 
davamtkicoT, rom sxeulebi realurad ararsebuli gravi-
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taciuli velis raRac gansakuTrebul ubnebs warmoadgenen 
(`surrealite~).

rodidanaa, rom sxeulebi gravitaciuli velis war-
moudgenel koncentraciad an kidev velze raRac amobur-
culobad unda gvesaxebodes? [21914], [17011], [2412-2712].    

gana yovelive es ar niSnavs qvecnobieri Zalebisa da 
mistikuri tendenciebis aforiaqebas? SeiZleba samyaros 
suraTis aRwera, sxeulis, an raime nawilakis moZraobis 
aRwera bunebis kanonebis gaTvaliswinebis gareSe? Cven gv-
Tavazoben, nacvlad amisa, gamrudebuli sivrcis raRac abs-
traqtul gantolebebs da maT safuZvelze gangvimartaven 
sxeulTa moZraobis garkveul gezs geodezuri xazebis 
gaswvriv? [17011]. gamodis, rom gravitaciuli velis ganto-
lebebi Seicavs sxeulis moZraobis gantolebebs [1955].

siurealistebis msgavsad einSteins xSirad uTqvams 
Tavisi gravitaciuli gantolebebis asaxsnelad: `Tu sul 
ar SevcodavT Cvens gonebas, maSin Cven verafersac ver 
miviRebT~[30113]. arsebobs aseTi gamonaTqvamic: `sivrce da 
dro (fardobiTobis TeoriaSi) Cveni Wvretis formebs war-
moadgens, es intuiciis formaa~ [2010], [26214], an kidev aseTi 
gamonaTqvami: `cneba, romelic uSualod da intuitiuradaa 
dakavSirebuli grZnobaTa gancdebis kompleqsTan,  `pir-
veladi~ cnebaa.. `yoveldRiuri azrovnebis elementaruli 
cnebebis kavSiri grZnobaTa gancdebis kompleqsTan mxo-
lod intuitur donezea gasagebi, magram miuwvdomelia da 
gaugebari mecnieruli logikuri fiqsaciisaTvis~ [31651].

amasve qadagebs da aseTive sityvebsa da cnebebs iSve-
liebs cnobili italieli filosofosi da siurealisti 
benedeto kriCe. mas miaCnia, rom intuicia pirveladia niv-
Tier samyarosTan mimarTebaSi, rom intuicia – es sulieri 
sawyisia [2649].

mecnierebaSi ki am procesis gadatana niSnavs axali sa-
myaros agebas. es – einSteinis samyaroa. asevea xelovnebaSi; 
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aq intuirebis procesis damkvidreba abstraqcionistebis 
samyaros agebis tolfasia, im samyarosi, romelsac war-
moadgenen r. deloni, kandinski, maleviCi da sxvebi.

aseve siurealistebis pikabias, klees, kubinis siurea-
listebis samyaros daSvebasc niSnavs yovelive es. 

am gansakuTrebul samyaros xelovnebaSi, iseve rogorc 
mecnierebaSi araviTari saerTo ara aqvs realur cxovre-
basTan. es Teoria xelovnebaSi simboloTa agnostikur Teo-
rias warmoadgens, mecnierebaSi ki – abstaqtuli gantole-
bebis saxiT gvevlineba (igive simboloebia t. a.).

siurealistebis azriT xelovnebaSi realuri cxovrebis 
araviTari Semecneba ar arsebobs. relativistebis Tanaxmad 
ki mecnierebaSi ver moiZebneba iseTi sidide, romelic YTviT 
fizikuri realobis gamosaxvaze acxadebdes pretenzias 
[1053]. `orive SemTxvevaSi adgili aqvs sakuTari intuitiuri 
fantaziis nebismier interpretacias; fantaziisa, rome-
lic mowyvetilia racionalur azrovnebas. Semoqmedeba ar 
Seewyoba gare samyaros araviTar kanonebs~.

ai, ase msjeloben siurealistebi da relativistebi. es 
xom einSteinis Semoqmedebis sruli arsis pirdapir asaxvas 
warmoadgens!

Semdeg es batonebi ganagrZoben: `Cven gonebas ar mosdiT 
sityvebi cnebebisaTvis an cnebaTa SexamebisaTvis. azrov-
nebis aqts Cven vaniWebT srul damoukideblobas enisagan 
[1354]. an kidev aviRoT maTi aseTi gamonaTqvami: `Teoria 
unda igebodes gonebaWvretiT, Semdeg ki metad Tu nakle-
bad xelovnuri damatebiTi postulatebis meSveobiT mivu-
sadagoT cdiseul faqtorebs~ [362], [732].  

maTi azriT mTeli realuri cxovreba da mTeli samya-
roc, romelic materiisagan da energiisagan Sedgeba einS-
teinis mixedviT, `arsebobs rogorc Cveni gonebis konstru-
qcia, rogorc pirobiTi niSnebis sistema, romelic adamianis 
grZnobebiT aris Seqmnili~ [528] da mxolod abstraqtuli 
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gantolebebis saSualebiT – amboben relativistebi – `Tu 
SevZlebT Cvens gonebis miRma arsebuli cnebebis gamosaxvas. 
es gantolebebi warmoadgenen pirobiTi simboloebis siste-
mas, romelic Seqmnilia adamianis grZnobebiT. haizenbergi 
amtkicebda, rom bunebis arc erTi movlena ar aris dakavSi-
rebuli gare samyaros raime kanonebTan, rom es movlenebi 
xdeba yovelgvari mizezis gareSe. haizenbergis aseTi Sexe-
duleba, romelic aisaxeba pirobiTi simboloebis sistemaSi 
da, TiTqosda, Cveni gonebis konstruqcias warmoadgens, xom 
ar aris siurealistebis pirdapiri asaxva haizenbergis mt-
kicebaze? yovelive amas religiur fantaziamde mivyavarT 
[14086]. abstraqcionistebic da siurealistebic arc mTlad 
usafuZvlod ukavSireben TavianT `miRwevebs~ elementa-
ruli nawilakebis talRuri da korpuskularuli bunebis 
Sesaxeb haizenbergis ganusazRvrelobis princips. isini 
warmatebiT sargebloben determinizmis uaryofiT, samya-
ros Seucnebadobis ideiT da a. S. isini TavianT `opusebSi~ 
uaryofen yovelgvar materialur sagnobriobas.

ase rom, Tanamedrove fizika xasiaTdeba srulyofili 
meTodebiT da miznebis gaurkvevlobiT, abstraqtuli gan-
tolebebiT, romlebic asaxavs mravalganzomilebian si-
vrcul-droiT kontinuumis simrudes. aq naxavT Tavneba 
moazrovnis mistikuri xasiaTis intuitur warmodgenebs, 
morgebuls sakuTar cnebebsa da fantaziaze; SexvdebiT 
mizezobriobis uaryofasa da elementaruli nawilakebis  
nebis Tavisuflebas; nivTierebis ormagi bunebis cnebasa da 
materiis anihilacias. SeiZleba raime iyos xan nawilaki, xan 
ki talRa? yovelive es srulad gvaxsenebs imave droSi mim-
dinare procesebs ferwerasa da literaturaSi – abstraq-
cionizms, siurealizms, deizms, kubizms da a. S. mecnieruli 
azris ganviTareba Cvens epoqaSi warmoadgens gzagaxsnili 
mistikis srul asaxvas ara mxolod sabunebismetyvelo mec-
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nierebaSi, aramed igi gzadagza aisaxeba samxatvro xelovne-
bis, literaturis, skulpturis dargSic.

`buneba erTia! misi ganviTarebis kanonic erTia kaco-
briobis ganviTarebis gzaze~ Cven winaSea abstraqcioniz-
misa da misi nairsaxeobis siurealizmis naxevarsaukunovani 
istoria rogorc xelovnebaSi, aseve mecnierebaSi; magram 
Cven jer kidev ver vxedavT gamonaTebas da gaurkvevlo-
bidan gamosvlas, Tumca mecnierebis zogierT dargSi aris 
Cixidan gamosclis raRac cdebi, rac fizikas  jer ar Sexe-
bia.

geniosi yovelTvis rCeba geniosad! aseTi mcdelobebi 
hqonda einSteins, de broils da sxvebs [44056]. aseTive mcde-
lobebi hqondaT imave genios-mecnierebs, romlebmac Semoi-
tanes da daamkvidres mecnierebaSi es `abstraqcionizmi~.

`fizikosebis azriTб me amJamad moxucebuli da gamoCer-
Cetebuli var, magram me darwmunebuli var imaSi, rom moma-
valSi fizikis ganviTareba sxva mimarTulebiT wava, vidre 
es iyo aqamde~ [2462] – es einSteinis sityvebia. man fizikis 
Tanamedrove mimarTulebas `kamaTlis TamaSi~ uwoda [3052], 
[1782].

citata ainStainis gamonaTqvamebidan:
`mTeli sicocxlis ganmavlobaSi vfiqrobdi am proble-

maze (nivTierebis ormag bunebaze) da bolos im daskvnamde 
mivedi, rom xerxi, romlis saSualebiTac gonivrulad iqne-
boda gagebuli talRisa da nawilakis es asociacia, mTlad 
naTeli ar aris~.

einSteinis Semdeg dagvrCnen daoblebuli `relativis-
tebi~ da religiurad ganwyobili `nihilistebi~, romle-
bic siurealistebis msgavsad uaryofen yvelafers [9457]: 
materiasac, mis moZraobasac, yovelgvar mizezebsac. maTi 
kultia umizezo SemTxveviTobis principi, SemTxveviTo-
bis, romelic sruliad damoukidebelia gare samyaroze da 
formirdeba raRac umaRles sferoSi Cveni gonebis miRma, 
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qvecnobierSi. isini didi xania tkepnian erT adgils da 
acxadeben, rom mecnieruli azris gigantebis Semobruneba 
realuri samyarosken (mxedvelobaSia einSteini da zogier-
Ti mecnieri) `mcdari mimarTulebaa~ [2059] da warmoadgens 
`RmerTisadmi materialistur midgomas~ [2052]. isini amtki-
ceben, rom Tavisi sicocxlis `bolo ori-sami aTwleulis 
ganmavlobaSi einSteini mcdar gzaze idga~[2059].

Cveni Rrma rwmeniT ki isini TviT imyofebian im gzaze, 
romelic uarhyves rogorc einSteinma, aseve lui de broil-
ma TavianT mimdevrebTan erTad (podolski, rozeni da sxva) 
[44056].

am tipis batonebs ar gaaCniaT araviTari gamobrwyineba 
arc ferweraSi, arc literaturasa da arc mecnierebaSi. 
maT ar SeuqmniaT axali tilo, axali tipaJi da arc axali 
Teoria. zogan aqa-iq igrZnoba Semobruneba ufro realuri 
cnebebisa da realuri Sexedulebebisaken (podolski, roze-
ni da  sxvebi) [44056].

am gamosvlebis Sedegebze saubari jer naadrevia. rea-
lobis gasarkvevad sxva gzaa saWiro da rogorc einSteini 
ambobda, `vimedovneb, rom vinme ipovis ufro realistur 
gzas, da Sesabamisad, msgavsi Tvalsazrisis ufro xelSe-
saxeb fuZes, vidre es movaxerxe me~. es realisturi gza da 
xelSesaxebi fuZe mdgomareobs cdebSi da tradiciebis dau-
flebaSi, da rac mTavaria cdebis siRrmeTa CawvdomaSi. da-
grovili gamocdileba unda warmoadgendes sayrdens, raTa 
CaverToT `samyaros erTianobis~ konkretuli monacemebis 
areSi. unda gamovikvlioT is arec, romelic sagulisxmoa, 
rac erTi mTlianis dialeqtikaa.

mecnieruli Semoqmedebis SexedulebaTa gaazreba, es 
rTuli dialeqtika, mogvcems bunebis simdidrisa da mra-
valferovnebis Semecnebis saSualebas. 
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$3. einSteini, maxizmi, germanuli nacizmi. 
dialeqtikuri materializmi

iSviaTad Sexvdebi mecnier-genioss, iseTs, romelic di-
debis Saravandeds Tavisi sicocxlis SemoqmedebiTi aRma-
vlobis wlebSi miaRwevda. es xvedri albert einSteins 
ergo, es ki SemTxveviTi ar aris! `fardobiTobis Teoriis~ 
Seqmnis (1905 w.) dasawyisSi igi 25 wlis iyo da  gamudmebiT 
amdidrebda mecnierebas genialuri qmnilebebiT, romlebsac 
usadagebda Tavis diad ideas – `erTiani velis Teorias~.

`vidre ar gvaqvs erTiani veli, CemTvis arc fizika 
arsebobs~ [252] – werda einSteini Tavis avtobiografiaSi. 
SemoqmedebiTi aRmavlobis wlebSi einSteini religiuri 
gaxldaT da iudeuri religiuri Temis wevrad iricxeboda. 
`aseTi gziT, Tumca igi srulebiT arareligiuri mSoble-
bis  (ebraelebis) vaJiSvili gaxldaT~, einSteini Rrma reli-
giuri gaxda, Tumca 12 wlis asakSi mdgomareoba mkveTrad 
Seicvala [282]. 

im epoqis, romelSic a. einSteini aRmoCnda, yvela mona-
cemis Tanaxmad es Semobruneba ufro mogvianebiT, 1918-1920 
wlebSi moxda.

Tavisi STamomavluri warmoSobis gamo einSteinisTvis 
politikuri da socialuri situacia imJamindel germaniaSi 
sul ufro mZimdeboda.

sapasuxod mTeli progresuli kacobrioba esalmeboda 
da mfarvelobda mas da 1925 wlidan SesamCnevi gaxda, Sem-
deg ki naTlad gamoCnda misi ideuri gamijvna, rac Tanda-
Tan sul ufro progresirebda da es gagrZelda mis sikv-
dilamde. `ideuri gamijvna Zlierdeboda da ufro aSkara 
xdeboda einSteinis mogzaurobis Sesaxeb~ [25413]. 1919 wli-
dan, rodesac mas sapatio miReba mouwyves rogorc mec-
nierul, asve politikur wreebSi, miuxedavad misi socia-
luri da, rac mTavaria, nacionaluri warmomavlobisa, misi 
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triumfi amerikasa da inglisSi gaxda einSteinisa da misi 
fardobiTobis Teoriis irgvliv sazogadoebrivi brZolis 
Semdgomi gamwvavebis mizezi [25413]. fizikosi lenardi da 
teroristuli nacionalisturi organizaciebi fardobiTo-
bis TeoriaSi maTTvis saZulveli racionaluri azris zeims 
xedavdnen. muSebi da demokratiuli inteligencia ki masSi 
xedavda imas, rac upirispirdeboda reaqcias~ [25413].

yovelive amas kargad xedavda da intuitiurad grZnobda 
einSteini. amitom igi TandaTanobiT, gulistkiviliT, iZu-
lebuli gaxda gadaxriliyo demokratiuli inteligenciisa 
da mowinave studentebis mxares. `ori samyaros – komuniz-
misa da kapitalizmis brZolaSi igi Cvens mxares iyo, da Cems 
pirdapir kiTxvas araorazrovnad pasuxobda~ (a. f. iofe) 
[262].

Semdgom politikuri cxovreba germaniaSi sul ufro mZa-
frdeboda da einSteins mouwia germaniis datoveba; igi aSS-
Si gadasaxlda (pristoni. umaRlesi kvlevebis instituti). 
politikuri movlenebi sul ufro matulobda, erTdrou-
lad matulobda reaqciis brZola progresTan da mecniere-
basTan da rodesac xangrZlivi brZolis Semdeg gamarjveba 
mSvidobis da progresis demokratiam izeima, einSteini, misi 
Tanamoazreni da megobrebi mecnierebis sferodan – levi, 
Civiti, infeldi da sxvebi – ukve didebisa da demokratiis 
SaravandiT iyvnen garemoculni.

einSteins mravali qveyana epatiJeboda  da yvelgani misi 
Casvla sasixarulo movlenad aRiqmeboda; yvelgan meorde-
boda aRfrTovanebuli Sexvedrebi, miRebebi, Zvirfasi ZRv-
nebi da yovelive es xdeboda rTuli Tanmxlebi wes-Cveule-
bebiT, rac xSirad ritualis donemdec ki aRwevda – yovel 
mis gamoisvlas rezidenciida Tan axlda zarbaznis gasro-
la! aseTi sazogadoebriv-politikuri mdgomareobis mqone 
einSteini Tavs uflebas aZlevda mieca Tavisi adrindeli 
gamonaTqvamebisTvi materialisturi xasiaTi.
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sxvaTa Soris, manamde, srul gamijvnamde, warmatebiT 
mtkicdeboda oTxganzomilebiani sivrcul-droiTi konti-
nuumi, sivrcis simrude, is, rom samyaro usazRvroa, magram 
sasruli; is, rom sxeulebi velis gansakuTrebuli mida-
moebia da warmoadgenen am velis raRac amoburculobebs 
mis struqturaSi – im adgilebs, sadac energiis arnaxuli 
Tavmoyraa. gamoiTqmeboda azri, rom gravitaciul velSi 
nawilakebisa da sxeulebis moZraoba ganpirobebulia ara 
bunebis gaekveuli kanonebiT, aramed is, rom gravitaciu-
li veli srulad ganapirobebs, ufro zustad rom vTqvaT, 
aiZulebs am `energiis Senadedebs~ imoZraon gravitaciuli 
velis kanonebis Tanaxmad [17011].

einSteinis mixedviT sivrce da dro Cveni Wvretis for-
mas warmoadgens, igi intuiciis formaa, iseTive ganuyofe-
lia cnobierebisagan, rogorc feri, forma da zoma; igi 
SegrZnebaTa erTobliobaa [2208]. es sivrce Cvens cnobiere-
baSi usazRvroa, magram sasruli da imyofeba pulsirebad 
mdgomareobaSi; ikumSeba da farTovdeba garkveul zRvreb-
Si [19426], [19526].

da Tu yovelive amaze saubari einSteinis mecnieruli Se-
moqmedebis aRmavlobis adrindel periodSi xdeboda, gamij-
vnis Semdeg Cven sivrcis sul sxvagvar ganmartebas vismenT.

sivrce ganimarteba moZraobiT – sxeulTa yofniT, ese 
igi sivrce da dro – materiis ganuyofeli Tvisebaa da es 
Tviseba damoukideblad, materiisagan gancalkevebiT ar 
arsebobs.

`adre Tvlidnen, rom Tu materialuri sxeulebi gaqre-
bian am samyarodan, sivrce da dro – SenarCundeba. fardo-
biTobis Teoriis Tanaxmad ki sivrcec da droc gaqrebian 
sxeulebTan erTad [25313] – Tqva einSteinma. verc erTi mate-
rialisti aseT zust da amomwurav pasuxs ver gagvcemda.

materia es usazRvro, magram sasruli sivrcea einStei-
nis mimdevrebisaTvis. maT am sivrcis radiusic ki gamoian-
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gariSes ukve gamijvnis Semdeg wlebSi. amJamad es sivrce 
gafarTovda da igi usasruloa.

Tu axalgazrdobis wlebSi einSteini realuri samyaros 
gonebaWvretiTi konstruqciebis aucileblobaze saubrobs, 
saubrobs imaze, rom Teoria gonebaWvretiT unda aigos, Sem-
deg ki metnaklebad xelovnuri damatebiTi postulatebis 
saSualebiT miesadagos cdiseul faqtebs [362], SemdgomSi 
aRniSnuli gonebaWvretiTi konstruqciebis nacvlad saxel-
deba cdebi: `yvelaferi, rac Cven viciT realuris Sesaxeb, 
gamomdinareobs cdidan da mTavrdeba cdiT~ [9913]. cnobilia 
aseTi gamonaTqvamic: `geometria fizikur mecnierebad ga-
daiqceva, radgan misi aqsiomebi Seicavs mtkicebebs, romle-
bic bunebis obieqtebs miekuTvnebian; mtkicebebs, romelTa 
samarTlianoba mxolod cdiT SeiZleba dadasturdes [9913]; 
`rom fizika unda warmoadgendes  sinamdviles sivrcesa 
da droSi mistikuri Sorsqmedebis gareSe [1788]. einSteins 
sjera `fizikuri yofis obieqturi realobisa, miuxedavad 
damkvirveblisa~ – ambobs maqs borni [1792].

fardobiTobis Teoriis gaCenisas oTxganzomilebiani 
sivrcis ganmarteba xdeboda oTxi koordinatiT, droisgan 
damoukideblad – (samyaros RerZi) sxva sityvebiT `bune-
bis kanonebi fardobiTobis zogad TeoriaSi inarCuneben 

TavianT formas damoukideblad Х1,	 X2,	 X3,	 Х4 cvladebis 
nebismieri SerCevisas, amitom maT  (am cvladebs) ar gaaCnia 
araviTari damoukidebeli fizikuri mniSvneloba.

ase magaliTad, Х1,	 X2,	 X3 ar aRniSnaven, saerTod rom 
vTqvaT, sam wrfiv monakveTs, romlebic SeiZleba gaizomos 

masStabSi, da Х4 ar aris dro, romelic ganisazRvreba saa-
TiT. am oTx cvlads aqvs mxolod oTxi ricxv-parametris 
saxe da yovelTvis rodi SeiZlebaDmaTi sagnobrivi, realu-
ri ganmarteba~. sivrcisa da drois, ai, aseTi gansazRvreba 
einSteinis da mecnierebis azriT `kacobriobis gonis, misi 
Tavisufali ideebis~ Sedegia [26114], da `Tu sul ar Sevco-



176

davT gonebis winaaRmdeg, verafersac ver miviRebT~ – xSi-
rad uTqvams einSteins [30113].

ase rom,  `sivrcesa da drois bunebis procesebis aRwe-
risas araviTari realuri fizikuri nivTierebebis mniSvne-
loba ar gaaCniaT~ [7217], magram demokratiul-progresuli 
sazogadoebis erTi nawilis zewolis Semdeg einSteins da 
mis mimdevrebs mouxdaT aseTi maxiseuli gaazrebis Secvla. 
es progresuli sazogadoebis is nawili iyo, romelic `fa-
qizi mcenaris~ msgavsad icavda einSteins nacisturi tero-
ristuli  jgufisagan.

ANaxali Sexedulebebis mixedviT oTxganzomilebiani si-
vrce ukve warmodgenil iqna, rogorc sivrce sami koordi-
natiT da maTTan mierTebuli meoTxe koordinatiT – sadac 
meoTxe ricxvia – dro. `Cvens Cveulebriv samganzomilebian 
garemomcvel samyaroSi yoveli wertilis mdgomareoba ga-
nisazRvreba sami ricxviT. Tu maT mivakuTvnebT meoTxe 
ricxvs – dros, miviRebT geomertiul warmodgenas – mate-
rialuri nawilakis adgilsamyofels ama Tu im wertilSi 
mocemul momentSi~ [1113], [19326].

es msgavsia imisa, rogorc `kaluzis xuTganzomilebiani 
sivrcis gantolebebi iSleba imave saxis oTxganzomilebian 
einSteinis gantolebebad da maqsvelis gantolebebad~ [449-
459], [33716].

Tu SemoqmedebiTi aRmavlobis wlebiSi einSteinisaTvis 
mecnierebis obieqti grZnobaTa kompleqss warmoadgenda da 
TviT mecniereba `adamianis gonebis, misi Tavisuflad war-
mosaxuli ideebisa da cnebebis warmonaqmni iyo, rac maxis 
Sexedulebebis gaziarebas niSnavs, SemdgomSi, gamijvnis Sem-
deg, yovelive es Seicvala maxis filosofiis mimarT anti-
paTiiT da imasac ki ambobdnen, rom `einSteinis Semecneba 
ZirSive ewinaaRmdegeboda maxisas~ [37913] da filosofos 
emel meersonis kiTxvaze, Tu rogoria einSteinis Sexe-
duleba maxis filosofiis mimarT, pasuxi iyo: `sacodavi 
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filosofosi~ [25613]. es sorbonis universitetSi moxda. aR-
saniSnavia, rom statiaSi maxis gardacvalebasTan dakavSi-
rebiT, einSteini aRiarebs masze maxis mniSvnelovan gavle-
nas. amdenad, Tamamad SeiZleba vTqvaT, rom fardobiTobis 
specialuri Teoria – es maxis RviZli Svilia  [25812].

cnobilia, rom 20-ian wlebSi, rodesac einSteini cxovrob-
da germaniaSi, igi daufiqreblad awers xels antisabWoTa 
mowodebas. es mowodeba germanel mecnierTa jgufma Seadgina 
[9143]. pristonSi moRvaweobisas ki ukve gamijvnis Semdeg `igi 
ukve Cvens mxares idga da Cems pirdapir kiTxvas araora-
zrovani pasuxi gasca [262 ], zogierTi cnobis mixedviT ki igi 
formalurad komunistur partiaSic ki Sevida~ [5512].

Tu Tavis SemoqmedebiTi aRmavlobis pirvel wleb-
Si einSteini `samyaros gaCenis~, misi `daRupvis~ [538] 
da `kosmosuri religiurobis~ ideis momxre iyo, da am 
religiurobas man mecnieruli kvlevis uZlieresi da 
ukeTilSobilesi mamoZravebeli Zala uwoda [2288], ukve 
SemdgomSi kenterberiis arqiepiskoposis kiTxvaze: `ra 
kavSirSia fardobiTobis Teoria religiasTan?~ einStei-
ni ise, rom arc ki dafiqrebula myisve pasuxobs `aravi-
Tar kavSirSi~. am pasuxma savsebiT daakmayofila arqie-
piskoposi [25413 ]. 

Tu SemoqmedebiTi aRmavlobis wlebSi einSteini am-
didrebda kvantur meqanikas, icavda diskretulobisa da 
indeterminizmis ideas, risTvisac gonebamaxvilur magali-
Tebs arCevda, gaZlierebulad icavda ganusazRvrelobis 
princips da mivida im daskvnamde, rom sinaTle ar aris 
mxolod talRa, aramed nawilakebic da lui de broilTan 
erTad am ideas ganavrcobda jer eleqtronebze da Semdeg 
mTel materiazec, SemdgomSi, ukve gamijvnis Semdeg, mu-
Saobda ra prinstonis umaRlesi kvlevebis institutSi, igi 
ukve amtkicebda, rom kvanturi meqanika Seicavs rig winaaR-
mdegobebs; rom kvanturi meqanika mas saerTod ar moswons, 
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rom masSi ver SevurigdebiT ganusazRvrelobis elements. 
igi verafriT ver iziarebda uwyvetobisa da mizezobriobis 
ideebze uaris Tqmas.

Tumca einSteinisaTvis Zalian mZime iyo im ideaTa sikv-
dilis momswred yofna, romlebic TviTon Seqmna axalga-
zrdobis wlebSi, eloliaveboda maT, icavda da amdidrebda 
maT, magram es faqti, rac ar unda mware iyos igi, ar unda 
daimalos [1262].

miuxedavad yvela am naklisa, einSteinis swavlebam 
udidesi interesi aRZra da yuradRebas iqcevs ara mxolod 
specialist-fizikosebis mxridan, aramed mecnierTa da 
araspecialistTa farTo wreebSic. einSteinma SeZlo meoce 
saukunis mecnieruli azris warmarTva axali koncefciiT 
– idealuri, logikur-formaluri konstruqciebis agebis 
gziT; gziT, romelic Cveni gonebis nayofia. einSteinma 
paradoqsuli da mkveTri Semobruneba  moaxdina samyaros 
axali suraTis dasanaxad, da am samyaros aRqma mxolod ge-
nioss Tu SeuZlia. einSteinma bevri ram Sehmata imas, rac 
manamde iyo cnobili da verc ki warmoedginaT, rom samya-
ros niutoniseuli warmodgenebis Semdeg SesaZlebeli iyo 
aseTi `SeSlili~ samyarosaken gadasvla.

fardobiTobis principi einSteinamdec ipyrobda yura-
dRebas da muSavdeboda kidec. puankare ukve flobda am 
Teoriis bevr debulebas [152]. italiur JurnalSi mas pu-
blikaciac ki hqonda [3318]. amas arc einSteini ar uaryofs 
[1842], magram puankares xeli SeuSala filosofiurma konven-
cializmma [3318]. 

`einSteini mxolod 25 wlisa iyo, misi maTematikuri 
codna umniSvnelo iyo am genialuri frangi mecnieris Rrma 
codnasTan SedarebiT. magram einSteini ufro adre mivida 
ganzogadoebasTan, romlis saSualebiTac, gamoiyena da gaa-
marTla ra Tavisi winamorbedebis kerZo miRwevebi, erTi 
dartymiT gadaWra yvela winaaRmdegoba; magram es dartyma 
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iyo – tvinisa, romelsac fizikuri realobis Rrma intuicia 
xelmZRvanelobda [152] (lui de broli).

ase rom, fizikos-Teoretikosebi, Sesxdnen ra golia-
Tis mxrebze, ufro Sors icqirebodnen da samyaroc ufro 
farTod dainaxes (henrix haine), isini ukve gakvalul gzas 
daadgnen, magram ara hyavdaT goliaTi–tvini da fizikac 
CixSi moaqcies. `aseT fizikas ki einSteini Tavisi sico-
cxlis mogviano wlebSi mtkiced ganudga~ [2452]. `fizikosebi 
Tvlian, rom me moxuci CerCeti var, magram me darwmunebu-
li var, rom momavalSi fizikis ganviTareba sul sxva mimar-
TulebiT warimarTeba, vidre es aqamde xdeboda~.

`dRes einSteinis Sedavebas kvanturi meqanikis mimarT 
sulac ar daukargavs Tavisi azri. dRes, me vfiqrob, igi 
nakleb ganmartoebuli iqneboda Tavis SedavebaSi, vidre 
1936 wels~ [2462].

vimedovneb, rom vinme ipovis ufro realistur gzas, da 
Sesabamisad, msgavsi Tvalsazrisis ufro xelSesaxeb fuZes, 
vidre es movaxerxe me. kvanturi Teoriis Tavdapirvel did 
warmatebebs ar SeeZloT  Cemi Semobruneba `kamaTlis Tama-
Sisken~.

magram arc boris filosofias, arc Cveulebrivi kvan-
turi meqanikis did warmatebebs, arc kvanturi eleqtro-
dinamikis  saSualebiT miRebul gsaocarad zust rezul-
tatebs ar SeeZloT einSteinis darwmuneba am Teoriebis 
WeSmaritebaSi [1772] da yovelive es imis Sedegia, rom bolos 
da bolos einSteinis ideebma migviyvana im warmodgenamde, 
rom nawilaki SeiZleba gardaiqmnas talRad da piriqiTac; 
adgili aqvs elementaruli nawilakebis nebis Tavisufle-
bas, materiis anigilacias da ganusazRvrelobis princips. 
ase rom, einSteinis idealistur maxiseul gamonaTqvamebTan 
gverdigverd SeiZleba SevxvdeT materialistur ganwyoba-
sac, rac ar yofila xelisSemSleli mkveTri Semobrunebis 
Sedegad drodadro momxdariyo gadasvla `relativizmidan~ 
filosofiur agnosticmizamde.
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$4. ainStainis fardobiTobis specialuri da 
zogadi Teoria relativisturamdeli  
fizikosebis moZRvrebaSi

einSteinis mier damuSavebuli fardobiTobis  specia-
luri Teoria gamoqveynda 1905 wels Jurnal `Annalen	 das	
Phsik~-	 Si saTauriT `moZravi sxeulebis eleqtrodinamikis 
Sesaxeb~ da sami Tvis Semdeg amave Jurnalis Semdeg nomerSi 
qveyndeba einSteinis meore naSromi `damokidebulia Tu ara 
sxeulis inercia masSi arsebuli energiis raodenobaze~.

am orma statiam SeZra mTeli samyaro, umalve maTi dain-
teresdnen fizikos-Teoretikosebi, gansakuTrebiT ki ger-
manelebi, romelTa xelSi maT hpoves Semdegi dasabuTeba.

mecnierebis istorias ar axsovs iseTi gaafrTebuli 
dava, romelic gascda mecnierebis CarCoebs da gadatanil 
iqna politikur  da dogmatur sferoebSi. ai, aseTi gaxl-
daT is epoqa, romelSidac SesZlo winsvla fardobiTobis 
specialurma Teoriam.

rom ara demokratiisa da progresis es epoqa da germa-
neli fizikos-Teoretikosebi, romlebic icavdenen einStei-
nisa da mis fardobiTobis Teorias rasistuli Setevebisa-
gan, albert einSteinis fardobiTobis Teoria moklebuli 
iqneboda winsvlasa da ganviTarebas msgavsad sxva mravali 
aRmoCenisa mecnierebaSi. 

a. einSteinis naSromamde bevrad ufro adre am darg-
Si daidga cdebic da am sakiTxs mieZRvna mravali naSro-
mi, romlebzec Cven ar SevCerdebiT. mivuTiTebT mxolod 
J. babiCis naSromze, romelic gamoqveynda 1839 wels. am 
naSromSi aRwerilia, Tu rogor gadadioda sinaTlis kona 
or erTnair minis firfitaSi sxvadasxva mimarTulebiT: 
erTSi sinaTlis sxivi gadioda dedamiwis moZraobis gasw-
vriv, meoreSi ki – sawinaaRmdego mimarTulebiT.

imis Sesamowmeblad, waritaceba Tu ara eTeri, fizom 
Caatara cdebi. or erTi da imave sigrZis milSi wyali miedi-
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neboda sapirispiro mimarTulebiT mudmivi da Zlier didi 
siCqariT. interferenciuli zolebis wanacvlebis Sedareba, 
fizos azriT, SesaZlebels gaxdida ganesazRvraT sinaTlis 
siCqare uZrav da moiZrav wyalSi. cdebma aCvena, rom inter-
ferenciuli zolebis wanacvleba saerTod ar SeiniSneboda, 
rodesac milebSi didi siCqariT moZraobda haeri.

yvela naSromidan, romlebic eZRvneboda moZravi sxeu-
lebis eleaqtrodinamikis sakiTxebs, relativisturamdel 
periodSi gansakuTrebuli aRniSvnis Rirsia dekartis, lo-
rencisa da puankares Sromebi. 1886 wels gamoqveynda lo-
rencis naSromi `dedamiwis moZraobis gavlena optikur mo-
vlenebze~. am naSromSi ganxilulia eleqtromagnituri da 
optikuri movlenebi gadataniTi moZraobis mqone sistemaSi 
(kerZod, dedamiwaze arsebul yvela sxeulSi). lorencma 
dawvrilebiT Seiswavla maikelson-morlis cdebi da Tavisi 
Teoriis safuZvelze 1892 wels ficjeradTan erTad mivida 
im daskvnamde, rom sxeuli ikumSeba misi moZraobis mimar-
Tulebis gaswvriv da, maSasadame, dedamiwis moZraobis gasw-
vrivac. es SekumSva, lorencis Tanaxmad, gamoisaxeba ase:

    

sadac v – moZravi sxeulis siCqarea, c – sinaTlis siCqarea 
vakuumSi. 

Tu miviRebT am mosazrebas, advilad SevZlebT maikel-
sonisa da morlis cdebSi arsebuli winaaRmdegobis axsnas.

lorencs miaCnda, rom `es mxolod formaluri garda-
qmnaa, romelic emsaxurureba gantolebaTa gamartivebas~. 
sul sxva azri miakuTvna lorencis gardaqmnebs einSteinma 
(aseT interpretacias TviT lorencic eTanxmeboda) [742]. 

puarem saxe ucvala lorencis gardaqmnebs, ise, rom 
rezultatebi eTanxmebian erTmaneTs. Tumca puankares 
mier ganxilul sakiTxTa wre erTob mniSvnelovania far-
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dobiTobis specialuri Teoriis agebisaTvis. magram lo-
rencis gamokvlevevebi ufro stabiluria.

`puankares roli fardobiTobis specialuri Teoriis 
damkvidrebaSi saTanadod araa Sefasebuli. puankares 
wvlilis saTanadod verSefasebis mizezi lui de broli-
sa da o. a. staroselskaia-nikitinas azriT puankares fi-
losofiuri konvencionizmia. puankares rolis daviwyeba 
d. d. ivanCenkos azriT gamowveulia: 1) statiis publi-
kaciis faqtiT fizikosebisaTvis praqtikulad ucnob, 
magram msxvil italiur maTematikur JurnalSi; 2) is, 
rom einSteinis naSromi aitaca germanul fizikos-Teo-
retikosTa mravalricxovanma armiam; 3) TviT puankares 
daurwmuneblobam sakuTari rezultatebis mimarT~ [3318].

`oTxganzomilebiani gardaqmnebis formalizmi, rasac 
ar wers puankare Tavis statiaSi, win uswrebs einSteini-
sa da TviT minkovskis maTematikur agebebs. pirvel rigSi 
igi uswrebs puankares fizikur agebebs~ [26529].

leopold infelds miaCnia, rom fardobiTobis spe-
cialuri Teoria didi dayovnebis gareSe TviT puankares 
mier iqneboda formulirebuli, es rom ar gaekeTebina 
einSteins. einSteinic amas ar uaryofda.

diax! es marTalia! `magram fardobiTobis zogadi 
Teoriis mimarT saqme sul sxvagvaradaa~.

`me veWvob, iqneboda igi cnobili Tu ara amJamad~ 
[1842] – Tqva einSteinma. amiT me minda xazi gavusva imas, 
rom ara mxolod fardobiTobis TeoriisaTvis, aramed 
sxva SeTxvevaSic, rogorc Cven vnaxavT SemdgomSi, epo-
qas, romelSidac cxovrobda da moRvaweobda mecnieri, 
aqvs gadamwyveti mniSvneloba ama Tu im samecniero aRmo-
Cenisa da gamogonebis winsvlis saqmeSi.  

jeims uati, romelmac 1769 wels miiRo patenti orT-
qlis manqanis srulyofisaTvis, gardaicvala siRaribeSi. 
imave wels srul gancxromasa da fufunebaSi gardaicvala 
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vinme meqanikosi, romelmac miiRo patenti qalbatonebis 
TavsaburavebisaTvis gankuTvnili Tmis Cxiris gamogone-
bisaTvis. piTagora, aristarqe samoseli da sxvebi gande-
vnil iqnen samSoblodan heliocentruli moZRvrebisaTvis. 
qristianobam Semusra berZenTa  da arabTa mTeli mecnie-
ruli memkvidreoba. 1209 wels parizis saeklesio krebaze, 
1215 wels ki luTeranulze inokenti mesames dros aristo-
teles `fizika~ da `maTematika~ aikrZala eresis gavrcele-
bis gamo. 1251 wels ki parizis universitetma neba darTo 
aristoteles Txzulebis gamocemas, asi wlis Semdeg ki 
veravin  ver Rebulobda akademiur xarisxs aristoteles 
Txzulebis damakmayofilebeli codnis gareSe.

`espaneTSi 1490 wels qalaq salamankaSi stefanes moe-
danze inkviziciis ganaCeniT dawves sxvadasxva dasaxele-
bis xuTi aTasi wigni. maT Soris iyo mravali saintereso 
naSromi maTematikaSi, fizikisa da astronomiaSi. uamravi 
naSromi, romelic SeiZleboda gamoeyenebina kacobriobas, 
gaqra samudamod mxolod imitom, rom isini qadagebdnen 
iseT Sexedulebebs, romelic ewinaaRmdegeboda TviTdaje-
rebul sqolastur RvTismetyvelTa mrwamss.

ingliseli rojer bekoni – Suasaukuneebis erT-erTi 
naTeli gonebis da Tamami adamiani, jer kidev mecaete sau-
kuneSi amtkicebda, rom Semecnebis wyarod unda miviCnioT 
ara avtoriteti da dogmebi, aramed goneba da cdebi. am 
Tamami gamonaTqvamis gamo igi 14 wliT moaTavses miwis-
qveSa sakanSi.

protestantma kalvinma 1553 wels koconze dawva es-
paneli eqimi migel serveti, romelic ikvlevda sisxlis 
mimoqcevas [19627 ]. gamonaTeba mxolod me-15 saukunis bo-
los dadga, rodesac koperniki gulgrilad miiRes da 
romis papis xelisuflebam sTxova mas mieTiTebina mzisa 
da mTvaris moZraobis aRricxvis zusti sistema, raTa 
SesaZlebeli gamxdariyo saeklesio dResaswaulebis Ta-
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riRebis dadgena mravali wlis  ganmavlobaSi, magram 
gamonaTeba didxans ar gagrZelebula da 1600 wels imave 
moZRvrebisaTvis romSi, yvavilebis moedanze, inkvizi-
ciam koconze dawva jordano bruno, 1633 wels ki gaasa-
marTla galileo galilei.

sastiki devnisa da teroris msgavs pirobebSi didi xnis 
ganmavlobaSi CaxSobil iqna mTeli mecnierebis warmate-
buli ganviTarebis SesaZlebloba, radgan codna win ver 
waiwevs, Tuki mecnieris SemoqmedebiTi azri xelovnuradaa 
SezRuduli ideaTa im rigiT, romlebic mkvidrdeboda mra-
vali xnis ganmavlobaSi crurwmenis, umecrebisa da uvico-
bis niadagze.

Jurnal `Naturphilosophie~-Si me-2 nawilis 981-e gverdze 
hegeli werda; `absoluturad Tavisufali moZraobis ka-
nonebi, rogorc cnobilia, aRmoCenilia kepleris mier. es 
aRmoCena ukvdavi didebis Rirsia. SemdgomSi ki damkvidrda 
zogadmomxmarebluri fraza imis Sesaxeb, rom am kanonebis 
damtkiceba aRmoaCina niutonma. Znelia meti usamarTlobiT 
miawero dideba ara imas, vinc pirvelad aRmoaCina, aramed 
sxva pirovnebas ... da daarqva mas niutonTan erTad `zogadi 
simZime~ [349].

`hegeli warmoaCenda im garemoebas, rom sakuTriv Tana-
medrove  meqanikis damfuZnebelia kepleri, romelic gar-
daicvala germaniaSi srul siRaribeSi da rom niutoniseu-
li mizidulobis kanoni ukve ikiTxeboda kepleris samive 
kanonSi, mesame kanonSi ki igi naTladaa gamoTqmuli da 
formulirebuli [2707].

gamoCenilma frangma fizikosma leon fukom (1819-1882) 
mogvca dedamiwis Tavsive ReZis mimarT brunvis eqsperi-
mentuli damtkiceba, risTvisac is iyenebda qanqaras da es 
cdebi tardeboda parizis observatoriaSi 1860 wels. igive 
cda qanqaris gamoyenebiT l. fukoze orasi wliT adre, 1661 
wels Caatara italielma mecnierma vivianim florenciidan, 
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Semdeg ki bertolinim  da riminim 1833 wels miiRes Tviso-
brivad sakmaod damakmayofilebeli Sdegebi [16136]. magram 
frangi mecnierebis gulmodginebiT cdac da didebac wi-
lad xvda fukos. 

hilbroneli eqimis iulius robert maieris  (1814-1878) 
aRmoCena siTbos meqanikuri ekvivalentis ricxobrivi sidi-
dis Sesaxeb (1842 w.) warmoadgenda pirvelxarisxovani mniS-
vnelobis namdvil movlenas. Tavisi originaluri azrov-
nebis wyalobiT maierma mecnierTa azrovnebaSi moaxdina 
udidesi gadatrialeba. gansakuTrebiT aRsaniSnavia misi 
ZiriTadi warmodgena erTi da igive  meqanikuri energiis 
gardaqmnis Sesaxeb materiis moZraobis sxva formebad. es 
udavo WeSmaritebaa da igi samudamod uryevia.

magram axlodmyofi profesuris Suri da boroteba, im 
adamianTa gafuWebuli da arajansaRi natura, vinc gars 
akravs aseT gamorCeul mecniers, yovelTvis xels uSlida 
axali azrovnebis ganviTarebas, axal Sexedulebebs.

berlinis universitetis profesori pogendorfi Tavis 
krebulSi (t. 2, laifcigi, 1863 w.) wers maieris Sesaxeb, rom 
igi (maieri) gardaicvala suliT avadmyofTa saxlSi 1858 
wels. Semdeg ki augusburgis  `sayovelTao gazeTSi~, ro-
melic profesuris organod iTvleboda, Seaqvs Sesworeba 
Tavis `borot bodvaSi~ da wers: `ki ar gardaicvala 1858 
wels suliT avadmyofTa saxlSi, aramed jer kidev cocxa-
lia~ (1868 w.). igive gazeTi afrTxilebda mkiTxvels dile-
tantis (sinamdvileSi ki medicinis doqtoris maieris) `cru 
aRmoCenis~ Sesaxeb.

aseTi damokidebuleba pirvelxarisxovani aRmoCenis 
mimarT mecnierTa im wridan, romlebmac gaavrceles Wori 
maieris fizikuri da sulieri sikvdilis Sesaxeb, gadaiqca 
mecnieris naSromis sruli miCqmalvis, daviwyebis an Sery-
vnis da damaxinjebis taqtikad, riTac naSromis mTavari 
arsi ufasurdeba.
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aseTma qmedebebma xeli Seuwyo imas, rom inglisel 
mecners jeims preskot joulss cotac da mianiWebdnen 
germaneli winamorbedis aRmoCenas, magram maieris mier 
(1851 w.) droze miRebuli zomebis wyalobiT es ar moxda 
(maierma droze dabeWda Tavisi naSromi) [397-39934].

zemoCamoTvlili magaliTebidan cxadi xdeba, Tu ra 
mniSvneloba aqvs mecnierTa wres da epoqasac, romelSidac 
cxovrobs da SemoqmedebiTad iRwvis geniosi.

droebiT daviviwyoT `moZrav garemoTa eleqtrodina-
mika’ da mimovixiloT ZiriTadi naSromebi fardobiTobis 
specialur TeoriaSi, romlebic eZRvneba inertuli masis 
damokidebulebas moZravi sxeulis siCqareze.

es unda gvesmodes Semdegnairad: rac metia sxeulis 
siCqare, miT metia misi inertuli masa da masis es namati 
gamoisaxeba lorencis formuliT:

 m	 ≈

2

2
0

1
c
v

m

-

sadac v – moZravi sxeulis siCqarea, m0 – uZravi sxeulis 
masa (uZraobis masa), m – moZravi sxeulis masa, c – sinaTlis 
siCqare vakuumSi. masis namatia Dm –	m0.

inertuli masis cvlilebas (mis damokidebulebas siCqa-
reze) Cven vxvdebiT dekartis, eileris, laplasis SromebSi, 
naSromSi `ciuri meqanika~ – laplasis; iakobis SesaniSnav 
leqciebSi dinamikis sakiTxebze; hercis naSromSi `meqanikis 
principebi~; kirhgofis `leqciebi meqanikaSi~; meSCernikis 
SromaSi `cvladi masis wertilis dinamika~.

amis garda SeiZleba davasaxeloT mravali fizikosi da 
astronomi, romlebic ganixilavdenen inertul masas, ro-
gorc cvlad sidides: Dufour, hildeni, tiserani, Rayleigh,	 E.	
Rout da sxv.

inertuli masis cvlileba siCqarisagan yvelaze naT-
lad da kargad, Tanamedrove warmodgenaze ukeTesadac ki, 
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aRwerilia dekartis naSromSi. erTgan igi wers: `SeiZleba 
utyuarad vamtkicoT, rom qva ar aris erTnairad ganwyo-
bili axali moZraobis miRebisadmi an siCqaris zrdisadmi, 
rodesac is moZraobs Zalian swafad da rodesac is mo-
Zraobs Zalian nela~ [24312], [11619].    

ufro gvian, 1898 wels profesori n. umovi dekartis am 
mtkicebas aniWebs ufro did mniSvnelobas da amtkicebs, 
rom sxeulTa masebi mniSvnelovnad izrdebian, rodesac 
isini moZraoben sinaTlis siCqaresTan miaxloebuli  siC-
qariT [16721], [678].

rogorc vxedavT, inertuli masis cvlileba fardobi-
Tobis specialur TeoriaSi ganixileboda da yuradsaRe-
bi iyo mxolod im SemTxvevaSi, rodesac sxeulis siCqare 
uaxlovdeboda sinaTlis siCqares (misi Tanazomadi iyo), 
dekarti  da zogi sxva mecnieri ki ixilavdnen im SemTxve-
vebsac, rodesac sxeulebi Cveulebrivi siCqariT moZraobd-
nen da askvnidnen, rom inertuli masis cvlileba Zlier 
aris damokidebuli procesis cvlilebis siswrafeze.

wylis Wavli, rodesac igi gamoityorcneba didi wneviT, 
ar SeiZleba gadavWraT xmliT, Tofidan gamovardnil ty-
vias SeuZlia odnav Ria karebi gamWol gaxvritos, magram 
mas ar SeuZlia karebis daketva imis gamo, rom mkveTrad 
izrdeba winaRobis Zala, rodesac adgili aqvs procesis 
cvlilebis did siswrafes, rasac Cven vuwodebT sxeulis 
inertul masas.

miviRebT ra aseT daskvnas inertuli masis Sesaxeb, sxva 
sityvebiT rom vTqvaT, Tu uars vityviT inertuli masis 
Zvel warmodgenaze, rogorc materiis raodenobis sa zomze, 
Zneli araa mixvde, rom jer j. tomsonma, bevrad adre, 
vidre einSteinma, Semdeg ki TviT einSteinma SeZles gamoe-
tanaT daskvna inertuli masis energiad da piriqiTac – 
energiis inertul masad gardaqmnis Sesaxeb. einSteini wers: 
`masa warmoadgens energiis Semcvelobis zomas sxeulSi; Tu 
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energia icvleba  sididiT, masa icvleba pirdapirpro-

porciulad. aq energia izomeba ergebSi, masa ki – gramebSi~ 

[17822], M= 2c
E

 [1862]. masis qveS aq igulisxmeba inertuli masa.
Cven aq SegviZlia ar vaxsenoT jozef tomsonis Sromebi, 

romlebmac mogvca igive formula, daeyrdno ra imave das-
kvnebs:

M	= 2c
E

.

`es formula einSteinze bevrad ufro adre gamoiyvana 
jozef tomsonma da ignorirebul iqna burJuaziuli mec-
nierebis mier~ [11012]. literaturaSi xSirad vxvdebiT tom-
son-einSteinis cnobil kanons: [5716], [5856].

aqve unda movixsenioT analogiuri Sromebi – energiis 
inercia, anu energiis nakadi, SemuSavebuli maqsvelis, umo-
visa da sxvebis mier.

p. n. lebedevma pirvelma daamtkica sinaTlis nakadis 
wnevis arseboba, saidanac gamoiyvana masis cnobili for-
mula. amitom orive kanonis cdiseuli dadastureba vera-
viTar SemTxvevaSi ver gamodgeba relativizmis sasarge-
blod da klasikuri fizikis sawinaaRmdegod [17512].

`es Tanafardoba inertul masasa da energias Soris 
dasturdeba birTvuli fizikis ganviTarebis mTel gzaze, 
rodesac yvela procesis dros xdeba sawyisi birTvuli 
nawilakebis Sinagani kinetikuri energiis gardaqmna ener-
giis sxva saxeobad da warmoadgens fizikis erT-erT fun-
damentur kanons~.

da aseTma fundamenturma kanonma, romelic aRmoaCines 
tomsonma, lebedevma da umovma relativistur fizikamde, 
ver hpova Sesabamisi gamoyeneba, vidre einSteinma ar gan-
marta is.

`geniosi is ki ar aris, vinc bevri icis, aramed is, vinc 
bevr axals iZleva~. aseTebi iyvnen, sxvebTan erTad, niu-
toni da einSteini. 
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Tu zemoTqmuls yurad viRebT, Cven ar SegviZlia 
sxvebis msgavsad gavxdeT crumorwmuneni da mecnierebis 
geniosTa dideba ganvixiloT rogorc raRac saboloo, 
xelSeuxebeli.

`me piradad (v. a. foki) einSteinis aseT gaRmerTebas ar 
veTanxmebi da vTvli arasworad mis irgvliv Seucdomlo-
bis Saravandis Seqmnas~ [1659]. `me (v. a. foki) uTuod mimaCnia, 
rom einSteinis  mecnieruli kritika savsebiT SeTavsebadia 
misi geniis uRrmes pativiscemasTan~ [2250].

frTxili eWvis gamovlineba ver Seamcirebs mecnieruli 
sakiTxebis verc Rirsebas da verc interess maTdami. dro. 
Tavi vaneboT am uazro SeZaxilebis Tanamedrove geniosis a. 
einSteinis sasiqadulod. miRebuli gaugebrobis  Tanaxmad 
nu CavTvliT gazviadebulad einSteinis damsaxurebas im 
dargSi, sadac damyarebulia Tanafardoba inertul masasa 
da moZraobis siCqares Soris; inertul masasa da energias 
Soris oTxganzomilebiani sivrcisaTvis da im dargSi, sadac 
ganixileba sinaTlis siCqaris damoukidebloba. mkiTxve-
lis yuradReba unda mieqces dekartis, j. tomsonis, anri 
puankares, umovis epoqis mecnierTa miutevebel danaSauls 
mecnierebis winaSe imaSi, rom maT ver SeZles dekartis, 
puankares, tomsonis, umovisa da lebedevis srulyofili 
swavlebis donemde amaRleba da mdumare dacinviT mokles 
didebuli WeSmariti idea – sxeulis masis damokidebuleba 
mis siCqareze da Tanafardoba inertul masasa da energias 
Soris.

amiT am retrogadebma ara marto daamuxruWes mecnieru-
li azris ganviTareba samasi wliT mainc, aramed misces SesaZ-
lebloba Semdgomi epoqis mecnierebs  CaedinaT usamarTloba 
dekartis, puankares, umovisa da lebedevis mimarT. 

mecnierebisadmi aseTi midgomis gamo axal epoqaSi 
gamomuSavda `Zaldataneba aRiarebisadmi~ axali aRmo-
Cenebis mimarT, sadac am aRmoCenebis Sefasebis sazomia 
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ara mkacri daskvnebis awon-dawonva da principuli war-
matebebi, aramed cdiseuli faqtisadmi Sewyoba da Tavis 
sisustiT gasaocari aramotivirebuli daskvnebi, rac, 
ratomRac, aRar warmoadgens kritikuli midgomis sababs.

amasTan erTad popularuli avtoritetebis urTierT-
Seqeba da xotbis Sesxma ubnevs Tavgzas axalgazrdobas 
da igi aRarc ki cdilobs ipovos raime SemoqmedebiTi 
saqmianoba. mecnierebis figurantebis `Rvawlis~ gacno-
bis da wuTieri reklamebis xilvis miRma aRarc ki war-
moudgenia mas, rom cocxali goni SeiZleba warmoiSvas 
sadme Tavisufal Semoqmed naturebSi. 

rogorc vxedavT zemomoyvanili magaliTebidan, msxvili, 
principuli aRmoCenebis avtorebi, romlebmac iqonies mniS-
vnelovani gavlena mecnieruli azris ganviTarebaze, ver 
ganWvretdnen TavianTi aRmoCenis WeSmarit mniSvnelobas.

`aseTi aRmoCenebis mniSvneloba sruliad gamovlindeba 
xolme SemdgomSi, Tanac xSirad am mniSvnelobas xedavs ara 
aRmoCenis avtori, aramed sxva vinme!! da xdeba es maSin, 
rodesac amas iTxovs epoqa.

da Tu tomsonma, romelmac mogvca SesaniSnavi formu-
la, anda lorencma da puankarem, romlemac mogvces far-
dobiTobis Teoriis pirveli formulireba, an dekartma 
da umovma, romlebmac naTlad da garkveulad asaxes Tavis 
mecnierul naSromebSi inertuli masis cvlilebis damoki-
debuleba siCqareze, ver SeZles Tavisi SesaniSnavi aRmoCe-
nebis gamoyeneba, es moxda, ra Tqma unda, ara imitom, rom 
maTi talanti ar iyo sakmarisad Zlieri!

didi pirovnebebi, rogori SesaniSnavic ar unda iyos 
maTi genia yvela dargSi, wyveten iseT amocanebs, romle-
bic dasaxulia maTi epoqis sawarmoo Zalebisa da sawarmoo 
urTierTobebis istoriuli ganviTarebiT. es garemoeba 
sruliad Seesabameba zemomoyvanil faqtebsac.
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anri puankare 1904 wels sent-luisis kongresze amo-
dioda swored fardobiTobis Teoriidan da gamoTqva mosa-
zreba, rom ar SeiZleba arsebobdes siCqareebi, romlebic 
aRemateba sinaTlis siCqares [3218]. es gamonaTqvami ar iqna 
aRqmuli am kongresis mkvlevarTa umravlesobis mier. am 
gamonaTqvamis filosofiuri usafuZvloba ki bevr naSromSi 
iyo naCvenebi.

einSteinma, romelmac dauSva, rom sinaTlis sxivi mo-
Zraobs koordinatTa `uZrav~ sistemaSi garkveuli `C~ siC-
qariT, damoukideblad imisa, gamosxivdeba igi (es sxivi) 
uZravi Tu moZravi sxeulis mier, maSinve miuTiTa, rom es 
SeiZleba gamoviyenoT `erTdroulobis~ Teoriis asaxsne-
lad. amis Semdeg einSteini gadadis sigrZisa da drois far-
dobiTobis ganxilvaze. fizikos-Teoretikosebma umalve 
aRiqves einSteinis es postulati. igi Cven dromde ar kar-
gavs Tavis mniSvnelobas (kantorisa da sxvaTa cdebi).

Cven sakmaod ganvixileT fardobiTobis rogorc specia-
luri, aseve zogadi Teoriis naSromebi, magram araferi gvi-
Tqvams maTi eqsperimentuli Semowmebis Sesaxeb.

fardobiTobis specialuri Teoriis zogierTi ZiriT-
di daskvnebi warmoadgens movlenebs, romlebic einStei-
namde didi xniT adre iyo cnobili (rogorc Cven adre 
aRvniSneT); inertuli masis cvlileba moZraobis siCqa-
risagan; Tanafardoba inertul masasa da energias Soris 
– yovelive es ar gamodgeba relativizmis sasargeblod, 
magram maTematikuri  da teqnikuri siZneleebis gamo ver 
Semowmda praqtikulad relativisturamdel epoqaSi.

Teoriuli sakiTxebis damuSavebam da teqnikuri danad-
garebis srulyofam mogvca saSualeba Segvemowmebina es 
daskvnebi da mravalricxovanma Semowmebebma praqtikaze 
gviCvenes maTi mimarTuleba, rodesac xdeboda amCqareble-
bis konstruqciebisa da umniSvnelovanesi Teoriuli da 
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teqnikuri sakiTxebis gaTvlebi, dakavSirebuli atomuri 
energiis gamoyenebasTan.

am rTuli sistemebis gaTvlisa da agebis dros praqti-
kaze damtkicda einSteinis da misi winamorbedebis mosazre-
bebi imis Sesaxeb, rom inertuli masa damokidebulia siCqa-
reze da mas SeuZlia energiad qceva; rogorc aRiniSna Cven 
mier es bunebis erT-erTi fundamenturi kanonia.

rac Seexeba fardobiTobis Teoriis sxva postulate-
bisa da daskvnebis eqsperimentul Semowmebas, rogorebi-
caa: `sinaTlis zRvruli siCqare~, `sakuTrivi sigrZe~ da 
`sakuTrivi dro~, `ori movlenis erTdrouloba~ da msgavsi 
sakiTxebi, maTTvis, maTematikuri da teqnikuri siZneleebis 
gamo, jer ver iqna napovni Teoriis rezultatebisa da eqs-
perimentebis  Sedarebis gzebi. es exeba rogorc relativis-
tur, aseve relativisturamdel epoqebs.

$5. maikelsonis cda da zogadi SeniSvnebi  
dedamiwis siCqarisa da mimarTulebis Sesaxeb 
misi orbitaze moZraobis dros. lorencisa da 
ficjeraldis Teoria

kopernikis heliocentruli sistemis miRebisas, saWiroa 
Seiqmna `experimentum	 crucis~-is dadgma – gadamwyveti cde-
bis Catareba, romlebic daamtkiceben dedamiwis dReRamur 
brunvas mzis irgvliv. dReRamuri brunvisaTvis arsebobs 
fukos gadamwyveti cda qanqaris gamoyebnebiT, romelic 
Catarda 1861 wels panTeonSi da hagenis cda (1910, 1919 ww.) 
moZravi sferoebis gamoyenebiT, rac iZleoda dedamiwis 
brunvis raodenobrivi dakvirvebis saSualebas. amJamad 
dedamiwis, Tavisive RerZis mimarT, dReRamuri brunvis da-
samtkiceblad laboratoriuli procesebic savsebiT sakma-
risia. dedamiwis  mzis irgvliv wliuri moZraobis dasamt-
kiceblad ki aseTi `experimentum	 	 crucis~ cdebi ar arsebobs!
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aberaciis movlena kargad aixsneba dedamiwis wliuri 
moZraobiT, magram es SeiZleba avxsnaT sxva gziTac uZravi 
dedamiwisaTvis. varskvlavebis praqtikuli wanacvleba amis 
kargi da swori damtkicebaa, magram maTi dakvirveba sakmaod 
Znelia da aqedan miRebuli varskvlavebis paralaqtikuri 
elifsi im SemTxvevaSi, rodesac es varskvlavebi aTeuli 
da aseuli sinaTlis weliwadiTaa daSorebuli dedamiwas, 
TiTqos ar SeimCneva.

saWiro Seiqmna ufro cxadi da gadamwyveti mtkicebule-
bis migneba. aseT mtkicebulebad gamodga maikelsonis cda. 
man Seqmna interferometri da cdilobda dedamiwis win da 
ukan misi orbitaze moZraobisas ganesazRvra misi siCqare. 
amiT mas surda `eTeris qaris~ arsebobis damtkiceba, ris 
Semdeg SesaZlebeli gaxdeboda dedamiwis mzis irgvliv mo-
Zraobis siCqarisa da mimarTulebis dadgena.

maikelsonis mravali cdis (1881, 1887, 1904, 1909 ww.) Se-
degebma mosalodneli movlena ar daadastura. `cdebs rom 
dadebiTi Sedegebi gamoeRoT, SesaZlebeli gaxdeboda deda-
miwis siCqaris dadgena ara mxolod misi orbitaze moZrao-
bis dros, aramed eTeris mimarTac~.

`didi miaxloebiT varaudoben, rom mze, iseve rogorc 
sxva planetebi moZraobs sivrceSi raRac gansazRvruli 
mimarTulebiT da misi siCqarea 20 mili wamSi. es siCqare 
ganisazRvra, magram igi arc Tu ise zustia da arsebobda 
imedi, rom maikelsonis cdis Sedegad SesaZlebeli gaxde-
boda misi siCqaris dadgena mzis sistemis mTeli sivrcis 
gavlisas. radgan cdam mogvca uaryofiTi Sedegi, es pro-
blema jer kidev elis gadaWras~ [18339]. TviTon maikelsoni 
ambobs: `interferometri mofiqrebulia swored am amoca-
nis amosaxsnelad~ [18339]. rogorc cnobilia, maikelsonis 
interferometrSi moTavsebulia ori sarke or, urTierT-
perpendikularul sibrtyeSi. aseTi sarke moTavsebulia 
naloebze, rac ganapirobebs sarkis mikrometrul gadaad-
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gilebas mxaris sididis Sesacvlelad. sinaTlis wyarodan 
gamomavali sxivi ecema odnav movercxlil firfitas, aqve 
iyofa or nawilad, romlebic urTierTmarTobulia. es xde-
ba wyarodan gamomavali sxivis arekvlisa da gardatexis 
saSualebiT. Semdeg es sxivebi ecema Sesabamis sarkeebs da 
arekvlis Semdeg miemarTebian saWvret milSi, romelSidac 
xdeba dakvirveba interferenciul suraTze.

maikelsonma, surda ra daemtkicebina dedamiwis bru-
nva mzis irgvliv da gamoerkvia am moZraobis mimarTule-
ba, isargebla Tavisi interferometriT. mas surda eTeris 
uZraobis Cveneba, surda eCvnebina, rom dedamiwis moZrao-
bis dros arsebobs `eTeris qari~; Semdeg ki sufTa maTema-
tikuri gaTvlebis saSualebiT daemtkicebina zemoTqmuli 
daskvna dedamiwis orbitaluri moZraobis Sesaxeb. mas sur-
da ori sxivis optikuri svlaTa sxvaobis gansazRvra; misma 
maTematikurma gamoTvlebma aCvena, rom Tu erT-erTi gark-
veul droSi am sxivebidan mimarTulia dedamiwis moZrao-
bis gaswvriv, meore ki – am moZraobis marTobulad. da Tu 
miviRebT, rom sinaTlis siCqare mudmivi sididea, sxivTa 
optikuri svlaTa sxvaobisaTvis droSi unda miviRoT iseTi 
sidide, rom interferometris 900-iT Semobrunebisas dafiq-
sirdes interferenciuli zolebis wanacvleba. magram es 
Teoriuli gamoTvlebi ar damtkicda cdiseulad. mravali 
aseTi cda uaryofiT Sedegebs iZleoda – interferenciuli 
zolebis mosalodnel wanacvlebas adgili ar hqonia!

ismis kiTxva: ra daskvna unda gamovitanoT yovelive 
zemoTqmulidan?

   maikelsonis cdis uaryofiTi Sedegi niSnavs imas, rom 
an ar unda CavTvaloT sinaTlis siCqare mudmiv sidided da 
miviRoT ritcis hipoTeza, rom sinaTlis siCqare demokide-
bulia sinaTlis wyaros siCqarisagan, rac ar dasturdeba 
mravali dakvirvebis Sedegad, anda miviRoT ficJerald–
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lorencis hipoTeza, romlis Tanaxmad xdeba yoveli moZravi 

sxeulis sigrZis damokleba 21 b-  sididiT, sadac  β2= 2

2

c
v

.

es SekumSva warmoadgens ara raime Zalebis zemoqmede-
bis Sedegs, aramed, ubralod, iseTi faqtia, romelic Tan 
axlavs moZraobas. amdenad, am mtkicebas ara aqvs arc fizi-
kuri, arc filosofiuri dasabuTeba.

Tu maikelsonis cdis uaryofiTi Sedegebis dasasabu-
Teblad miviRebT ritcis hipoTezas, romelic uSvebs, rom 
sinaTlis siCqare „C~ damokidebulia moZravi wyaros siC-
qareze, e.i. uSvebs sinaTlis siCqarisa da wyaros siCqaris 
geometriuli Sekrebis marTebulobas, maSin, rogorc ukve 
aRvniSneT, araviTar interferenciul zolebsa da wanacv-
lebas ar unda velodoT. marTlac, aseT suraTs arc vRe-
bulobT.

ritcma wamoayena Tavisi hipoTeza 1908 wels da, ro-
gorc viciT, am hipoTeziT ubralod da advilad aixsneba 
maikelsonis cdis uaryofiTi Sedegi. sawinaaRmdego azri 
usafuZvloa.

yvela Catarebuli eqsperimenti adasturebs ritcis 
hipoTezas, magram arc ewinaaRmdegeba sinaTlis siCqaris 
damoukideblobis faqts sinaTlis wyaros siCqarisgan.

pirveli da mTavari sawinaaRmdego azri – TiTqmis igi-
vea, rom uarvyoT eleqtromagnituri movlenebis iseTi 
Tviseba, rogoricaa axloqmedeba. sxva sityvebiT rom vTq-
vaT: moqmedebis gavrceleba erTi wertilidan meoremde 
ganisazRvreba uSualo siaxloviT am wertilTan da ara – 
Sors mdgomi wyaros siCqariT.

sinaTlis arc talRuri TeoriiT misi sruli moculo-
biT, arc sinaTlis korpuskularuli TeoriiT, razedac 
miuTiTebda SemdgomSi ritci, ver uarvyofT sinaTlis sxi-
vis damokidebulebas dedamiwasTan xistad dakavSirebul  
sinaTlis wyaros siCqareze. magram es principi ver pou-
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lobs eqsperimentul dadasturebas, radgan ar gauzomavT 
sinaTlis siCqare uSualod moZravi sinaTlis wyarodan.

arc de siteris (1913 w.)	 (W.	 de	 Sitter	 “Phis.Zeitschrift~	 14,	 429,	
1913)	 speqtroskopuli dakvirvebebi fizikurad SekavSire-
bul ormag varskvlavebze, romelTa komponentebs moZrao-
bis siCqaris sxvadasxva mniSvneloba aqvT;

arc analogiuri pirdapiri gazomvebi mzis diskos ori 
sawinaaRmdego wertilidan (es eqsperimentebi Catarda 1956 
wels bonC–brueviCisa da molCankovis mier) ar gamodgeba 
ritcis hipoTezis uaryofisaTvis. amis mizezia is, rom ver 
gamoviyenebT interferenciul meTods, rodesac erTi da 
imave wyaros sxvadasxva wertilebidan momavali sinaTlis 
sxivebi arakoherentulia da meorec — dasakvirvebeli si-
didis simciris gamo.

am SemTxvevebSic sinaTlis siCqare ar izomeba uSualod 
moZravi sinaTlis wyarodan.

Catarda cdebi, romlebic ar iyo dakavSirebuli sinaT-
lis interferenciasTan, magram yvela isini ar ewinaaRmde-
geba princips, romlis Tanaxmad sinaTlis siCqare damouki-
debelia sinaTlis wyaros siCqarisagan.

zogadad, ar arsebobs cdebi, romlebic amtkicebs, rom 
sinaTlis siCqare ar aris damokidebuli moZravi wyaros 
siCqareze. magram ar arsebobs iseTi cdebic, romlebic 
amtkicebs, rom sinaTlis siCqare damokidebulia wyaros 
siCqareze. sinaTlsi siCqaris mudmivobis idea cnobili 
iyo lorencamde, ficJeraldamde da einSteinamde bevrad 
ufro adre.

iyvnen mecnierebi, romlebsac miaCndaT, rom optika da 
eleqtromagnetizmi miekuTvneba meqanikas da, maSasadame, 
fizikis es dargebi emorCileba meqanikis ZiriTad kanons – 
galileis, niutonisa da dekartis fardobiTobis princips, 
rac imas niSnavs, rom sinaTlis siCqare ikribeba siCqareTa 
Sekrebis Cveulebrivi wesiT. amasTan erTad, bevri mecnieri 
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amtkicebda, rom optika da eleqtromagnetizmi es „snigere-
nis~ gansakuTrebuli saxis dargebia da ar miaCndaT mar-
Tebulad am dargebSi dekartis fardobiTobis principis 
marTlzomiereba, rac imas niSnavs, rom sinaTlis siCqare 
ar ikribeba sinaTlis wyaros siCqaresTan.

jer kidev 1887 wels foxtma, romelic ikvlevda eTeris 
drekadobis Teorias, daadgina moZravi sistemebis, anu, 
rogorc maT amJamad uwodeben, lorencis „gardaqmnis for-
mulebi“ – analogiuri rezultatebi lorencTan TiTqmis 
erTdroulad miiRo ingliselma fizikosma larmorma 1910 
wels. 1904 wels ki anri puankarem sent-luisis kongresze, 
efuZneboda ra fardobiTobis princips, gamoTqva azri, rom 
ar SeiZleba arsebobdes siCqareebi, romlebis mniSvnelobe-
bic aRemateba sinaTlis siCqares [17148],	 [3218].

Tu miviRebT mxedvelobaSi interferenciuli movlene-
bis miRebis pirobebs, maSin maikelsonis cdaSi interfero-
metris 900-iT Semobrunebisas ar unda velodoT interfe-
renciuli zolebis wanacvlebas im pirobebSic ki, rodesac 
sinaTlis siCqare da sinaTlis wyaros siCqareebi ar ikri-
beba. 

rogorc ukve aRvniSneT, maikelsonis cdaSi sinaTlis 
sxivi iSleba odnav movercxilili sarkiT or urTierTmar-
Tobul sxivad, romlebic mravaljeradi arekvlis Sedagad 
urTierTmarTobuli sibrtyeebisgan, mravaljeradi garda-
texisa da atmosferos siRrmeebSi mravaljeradi gavlisas 
araerTxel polarizdeba. polarizebuli sxivebi ki ar in-
terferireben. orad gayofili sxivebi, romlebic gaivlian 
interferometrSi da kolimatorSi sul sxva Tvisebebisaa, 
vidre sawyisi, gauyofeli sxivi. amitomac arc SeiZleba ve-
lodoT interferenciis movlenas da zolTa wanacvlebas, 
rodesac xdeba 900-iT interferometris Semobruneba.

saerTod, jerjerobiT ar gvaqvs safuZveli, uari vTq-
vaT evklides geometriaze da miviRoT sinaTlis siCqare, 
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rogorc siCqaris zRvari aqedan gamomdinare Sedegebi-
TurT. amisaTvis ar arsebobs arc pirdapiri logikuri 
daskvnebi, arc cdebis saSualebiT miRebuli monacemebi. 
amdenad, einSteinis postulati sinaTlis sxivis zRvru-
li siCqaris Sesaxeb imave mdgomareobaSia, romelSic iyo 
igi einSteinamde. amas verc einSteinis mimdevrebis mcde-
lobebma mohfina naTeli.

kundtis (1888 w.), voigdtas (1884 w.), drudes (1880 w.) 
ganTqmul cdebSi sinaTlis sxivebis gardatexis maCveneblis 
gansazRvrisas aRmoaCines, rom isini vercxlSi, oqroSi da 
spilenZSi vrceldeba ufro swrafad, vidre sicarieleSi 
(anomaluri dispersiis SemTxveva).

drudem gviCvena, rom sxivi D vrceldeba natriumSi 220–
jer ufro swrafad, vidre – sicarieleSi (ix.	 Д.	 Хвольсон,	
Курс	 физики,	 т.	 II,	 стр.	 307-309,	 изд.	 1904	 г.	 СПБ).

rogorc vxedavT, jgufuri siCqare anomaluri disper-
siis dros metia, vidre sinaTlis siCqare vakuumSi.

gamoTqmuli usafuZvlo uaryofa imisa, rom fazuri siC-
qare saerTod, kerZod ki rentgenuli gamosxivebis siCqare 
ar gamodgeba energiis gadasacemad da rom fotoni fazuri 
siCqaris dros moZraobs naklebi siCqariT, vidre talRis 
fronti, sruliad dausabuTebelia	 [1646].

es usafuZvlo mtkiceba ar SeiZleba miviRoT imitom, 
rom igi ganacalkevebs materias moZraobisagan da ganixi-
lavs energias, rogorc damoukidebel sidides, materiisgan 
ganyenebulad.

drouli naTqvami iqneba, Tu vityviT, rom sinaTlis siC-
qaris gansazRvris yvela meTodis gamoyenebisas im garemo-
Si, sadac adgili aqvs dispersias, vzomavT jgufur da ara 
fazur siCqares.

Tu gaviTvaliswinebT yovelive amas, unda gavakeToT 
daskvna, rom einSteinis postulats sinaTlis sxivis zR-
vruli siCqaris Sesaxeb ara aqvs araviTari safuZveli.
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siCqareTa Sekrebis kanonis gamoyenebaze uaris Tqma 
didi siCqareebis SemTxvevaSi aucilebelia davukavSiroT 
inertuli masis cvlilebis kanons. rodesac sxeulis siC-
qare Tanazomadia sinaTlis siCqarisa (imave rigisaa) an Tu 
procesi swrafad mimdinareobs da sxeulis (da yoveli misi 
nawilakis) inertuloba mkveTrad matulobs. sxva sityvebiT 
rom vTqvaT, sxeulis energoamTvisebloba ecema nulamde, 
da amitom siCqaris zrda SeiZleba arc ki moxdes.

Cven erTxel ukve moviyvaneT dekartis gamonaTqvami, 
rom `qva ar aris erTnairad ganwyobili axali moZraobis 
miRebisadmi an siCqaris zrdisadmi, rodesac is moZraobs 
Zalian swrafad da rodesac is moZraobs Zalian nela~.

`sxeulze moqmedi gare Zalebi, im SemTxvevaSi, rode-
sac am Zalebis sixSire gacilebiT metia sxeulis sakuTari 
rxevebis sixSireze, TiTqmis ar cvlis am sxeulis sakuTari 
rxevebis reJims~ (ix. Н.Н.	 Бухгольц.	 Курс	 теорической	 механики,	
часть	 I,	 стр.	 262,	 изг.	 1938	 г.	 [26238].

gamomdinare aseTi mosazrebidan (debulebidan), sruli-
ad SesaZlebelia, rom sinaTlis siCqares ar ematebodes misi 
moZravi wyaros siCqare. sxva sityvebiT rom vTqvaT, sinaT-
lis talRa an sinaTlis nawilaki – korpuskula (fotoni) 
im momentSi, rodesac is amoityorcneba sinaTlis moZravi 
wyarodan da aqvs 3.1010 sm/wm siCqare, imis gamo, rom misi 
energoamTvisebloba Zalian mwiria, ver SeZlebs, moZravi 
sinaTlis wyarosgan misdami miyvanili energiis SeTvisebas 
da Tavisi siCqaris gazrdas.

amdenad, fardobiTobis specialuri Teoriis mtkice-
ba, rom sinaTlis siCqare ar ikribeba misi wyaros siCqa-
resTan, sruliad dasaSvebia, magram imis mtkiceba, rom 
sinaTlis siCqare warmoadgens siCqareTa zRvars, ara 
aqvs arc filosofiuri, arc fizikuri dasabuTeba da es 
srulad ar gamomdinareobs maikelsonis cdidan, maSasa-
dame, ar arsebobs axali postulatebis SemoRebis aravi-
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Tari saWiroeba, axali hipoTezebis gamoTqma imisaTvis, 
rom aixsnas maikelsonis cdis uaryofiTi rezultati.

$6. fardobiTobis zogadi Teoriis 
eqsperimentuli Semowmeba

fardobiTobis Teoriis eqsperimentuli Semowmeba Se-
saZlebelia sam SemTxvevaSi, rodesac adgili aqvs:

speqtraluri xazebis wiTel wanacvlebas; simZimis vel-
Si sinaTlis sxivis gadaxrasa da merkuris afsidTa RerZis 
relativistur wanacvlebas.

rac Seexeba sinaTlis sxivis gadaxras, rodesac masze 
moqmedebs simZimis Zala, aRsaniSnavia soundersis cdebi 
tyviisa da uranis qanqarebze, Catarebuli 1900 wels tom-
sonis laboratoriaSi.

lixodskim gviCvena, rom am cdebis Sedegebi analogiu-
ria einSteinis mier gamoTqmuli varaudisa. `am gamoTvle-
bisas sulac araa saWiro imis daSveba, rom mzis siaxloves 
geometria iqneba araevkliduri~ [11212]; rac aucilebelia 
enSteinis cdebisaTvis.

`sinaTlis wonadobis Teoriuli damtkiceba pirvelad 
mogvca soldnerma 1801 wels, roca igi efuZneboda si-
naTlis korpuskularul Teorias. soldneris formula 
Tavidan gamoiyvana einSteinma Tavis fardobiTobs zogad 
TeoriaSi (ix. hegeli, “Философия Природы~, т. 1, изд. 1934 г. 
стр. 585).

dabejiTebiT SeiZleba vamtkicoT, rom mzis zedapiris 
siaxloves gamavali sxivebis gadaxra xdeba iseve, rogorc 
Cven amas vakvirdebiT dedamiwaze – refraqciis Sedegad. 
mzis irgvliv xom arsebobs sxvadasxva, ase vTqvaT, velebi, 
romlebsac SeuZliaT sinaTlis im sxivebis gamrudeba, rom-
lebic gadian mzis irgvliv arsebul sizrqeSi.
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fardobiTobis zogadi Teoriis dasamtkiceblad arc 
wiTeli wanacvlebis movlena gamodgeba, radgan mzezec da 
varskvlavebzec arsebul maRal energetikul doneebs SeuZ-
lia speqtraluri xazebis wanacvleba, radgan rxeviTi sis-
temis sixSire maRalia.

ase rom, sul araa aucilebeli, uari vTqvaT evklides 
geometriaze imisaTvis, rom aixsnas speqtraluri zolebis 
speqtris wiTeli mxarisaken wanacvlebis movlena da isic, 
rom simZimis velSi adgili aqvs sinaTlis sxivis gadaxras.

saerTod es dakvirvebebi ar amtkicebs, magram arc ua-
ryofs einSteinis Teorias.

rac Seexeba merkuris orbitis afsidebis brunvis eqs-
perimentul Semowmebas, unda aRiniSnos, rom `einSteinis 
moZraobis gantolebebi planetebisaTvis Rebulobs imave 
saxes, rogorsac sferuli qanqaris moZraobis klasikuri 
gantolebebi; amitom planetebis traeqtorias iseTive saxe 
aqvs, rogoric sferuli qanqaris daboloebis traeqtorias~ 
[26923]. radgan mcire naxevarRerZis `b~-s gaswvriv rxevaTa 
periodi xdeba ufro naklebi, vidre `a~ naxevarRerZis pe-
riodi, afsidTa wrfeebi unda brunavdes [18225]. maSasadame, 
einSteinis gantolebebi planetebis moZraobisaTvis da 
niutonis diferencialuri gantolebebi imave plana-
tebisaTvis Rebulobs erTsa da imave saxes; es rxeviTi 
moZraobis gantolebebia, da am moZraobaTa energia ar 
icvleba rxevebis ganmavlobaSi~ [8161].

aqedan naTelia, rom planetebis moZraoba emorCileba 
rxevaTa moZraobis kanonzomierebebs, rasac Cven vakvirde-
biT sinamdvileSi. 

merkuris absidTa wrfeebis brunva cnobili iyo merve 
saukunis arabi maTematikosebisa da astronomebisaTvis 
TaabiT ben korasaTvis, al baTanisa da sxvebisaTvis  [115-
11632], [78-10433]. 
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dakvirvebebi afsidTa wrfeebis brunvaze warmoebda 
adre relativisturi epoqis dadgomamde. ase, magaliad, 
arsebobs Zalian koxta cda, romelic Catarda samxedro-
sazRvao akademiis laboratoriaSi [36724].

einSteinis mier gamoyvanili afsidTa wrfeebis relati-
visturi brunvis formulaa:

    

es igive formulaa, romelic miiRo germanelma mecnier-
ma herberma 1898 wels, einSteinamde oci wliT adre, roca 
is eyrdnoboda neiman-helmgolcis kinetikuri potencialis 
Teorias [26612], [22512].

ase rom, fardobiTobis zogadi Teoriis es eqsperimen-
tuli Semowmmebac warmoadgens mis warmatebul axsnas, Tu 
ki Cven daveyrdnobiT evklides geometrias.

damatebiT amasTan, Cven mivuTiTeT, rom es formula 
SeiZleba SevcvaloT Semdegi formuliT:

t∂
∂φ

=λ2
ρ
1

,

sadac λ2 = , warmoadgens yvela planetisaTvis mudmiv 

sidides; p – elifsis parametria da p=a(1–	l 2). 
maSasadame, afsidTa wrfeebis brunva damokidebulia 

eqscentrisitetze da ara sivrcis simrudeze da amdenad 
es formula ewinaaRmdegeba daSvebas, rom arsebobs oTx-
ganzomilebiani sivrce da savsebiT SeTavsebadia rxeviTi 
moZraobis TeoriasTan [18225], [36724].

am naSromis gamoqveynebidan 12 wlis Semdeg sazRvarga-
reTsa da sabWoTa kavSirSic gamoqveynda iseTi Sromebi, ro-
melTa avtorebsac miaCniaT, rom aucilebelia afsidTa wrfe-
ebis brunvis formulaSi orbitis eqscentrisitetis Seyvana.

motivacia iyo aseTi: rac ufro axloa  elifsi wres-
Tan, miT ufro rTuldeba perigeas wanacvlebis dakvirveba. 
amasTan ar iyo miTiTebuli, rogor da ratomaa dakavSire-
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buli orbitis eqscentrisiteti wanacvlebasTan. (ix. v. l. 
ginzburgi. fardobiTobis zogadi Teoriis eqsperimentuli 
Semowmeba. einSteinis xsovnisadmi miZRvnili krebuli. einS-
teini da Tanamedrove fizika).

$7. i. niutoni da a. einSteini

Tavis SemoqmedebiT avtobiografiaSi einSteini werda:
`niuton, mapatie, Sen ipove erTaderTi gza, romelic 

SesaZlebeli iyo Sens droSi udidesi mecnieruli Semoqme-
debis, niWisa da azris mqone adamianisTvis~.

`Sen mier Seqmnili cnebebi amJamad wamyvania Cvens fi-
zikur azrovnebaSi, Tumca Cven axla ukve viciT, rom Tu 
SevecdebiT urTierTkavSirebis ufro siRrmiseul gacno-
bierebas, maSin Cven mogviwevs am cnebebis Secvla sxva cne-
bebiT, romlebic ufro dacilebulia uSualo cdebis sfe-
rosgan~ [412].

aq einSteinma ar gaiTvaliswina niutonis epoqis poli-
tikur-religiuri mxre, romelic Seiqmna 1649 wlis ingli-
sis burJuaziuli revoluciis procesSi da dasrulda 1688 
wels (glorious	 Revolution) aseTive burJuaziuli revoluciiT 
lozungiT: `kanoniereba da konstitucia~. amis moTave iyo 
`arakanonieri~ mmarTveli vilhem oraneli, romlisTvisac 
niutons mouxda  erTgulebis  Seficva (ix. niutonis weri-
li doqtor kovelisadmi).

einSteini gaxldaT Cveni drois udidesi da erTaderTi 
mecnieri, romelmac ipova gza, rom samudamod ukuegdoT 
niutoniseuli metafizikuri azrovneba, romelic mkvidr-
deboda mecnierebaSi samasi wlis ganmavlobaSi.

es iyo Tavisive sityvebiT rom vTqvaT, `udidesi Semo-
qmedebiTi niWisa da azris siRrmis~ mecnieri, romelmac 
niutoniseuli epoqis gafurCqvnis umaRles stadiaze Tavi-
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si Rrma originaluri azrovnebiT SeZlo moexdina mkveTri 
Semobruneba mecnierTa TavebSi da nacvlad gamonaTqvamisa 
`Zala, romelic marTavs gamrudebul sxeulebs~ – simZimis 
Zala, daamkvidra gamoTqma: `moZraoba gamrudebul  sivrce-
Si~ – sadac arsebobs materiis didi masebi.

yovelive amas, ubralod, `gravitaciuli veli~ ewode-
boda da masSi araviTari Zala ar arsebobs. einSteinis war-
modgeniT, masSi arsebobs mxolod `sivrce – drois gamru-
deba~, romlis miRma ratomRac, damkvidrda araSesabamisi 
gamoTqma `msoflio mizidulobis gravitaciuli Zala~.

zustad iseve, rogorc niutoni, einSteini iyo Tavisi 
klasis Svili da orive religiurni iyvnen. 

bavSvobaSi einSteini Rrmad religiuri iyo [288], didxans 
iyo ideuri religiuri Temis wevri, SemdgomSi yovelnairad 
exmareboda am religiur sazogadoebas, uSualodac ki mo-
nawileobda mis muSaobaSi.

Tu niutonma, wvrili fermeris Svilma, ipova saerTo 
ena inglisis burJuaziuli revoluciis mesveurebTan da 
daakmayofila maTi moTxovnebi, einSteinma es ver SeZlo; 
da ara imitom, rom ar surda es, aramed imitom, rom Ceni  
epoqis 20-40-iani wlebis germanulma revoluciam kursi 
aiRo ebrauli warmoSobis pirebis mimarT kacTmoZuleobis 
politikaze.

swored amitom einSteini gaemijna maT da kursi aiRo 
progresulad  ganwyobil mecnierebze  da inteligenciaze.

Tu niutonisaTvis politikur-sazogadoebrivi situacia 
momgebiani gaxldaT, rac Tavisi qveynis sapasuxismgeblo 
mmarTveli postebis miRebaSi gamoixata, einSteinisaTvis 
politikur-sazogadoebrivi situacia mis sasargeblod ar 
warimarTa da gamoixata imaSi, rom mas  mouxda germaniis 
datoveba.

YTu gaviTvaliswinebT yovelive amas, SeiZleba Tama-
mad vTqvaT, rom yvela saukunis geniosebis SemoqmedebiTi 
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Sromebi naTlad asaxaven maT gancdebs, razedac Cven  ukve 
mivuTiTeT.

Tu niutonma daakisra samyaros Semqmnels gaekeTebina 
pirveli biZgi, raTa moZraobaSi moeyvana samyaros mTeli 
sistema, einSteinma am samyaros Semqmnels daakisra didi 
masebis siaxloves sivrcis gamrudeba, raTa masSi emoZravaT 
ciur sxeulebs – planetebs, ase vTqvaT RarebSi, msgavsad 
imisa, rogorc moZraoben qvebi maRali mTis kalTebidan 
bunebis mier Seqmnili Rarebis saSualebiT.

Tu niutonma da einSteinma ver SeZles Zveli da axa-
li filosofosebisa da mecnierebis im ideebis sruli ga-
moyeneba, romelTa arsi aixsneba sxeulTa `miswrafebiT~ 
miuaxlovdnen da daSordnen Tavisive centrs, es moxda, ra 
Tqma unda, ara imitom, rom maTi genia iyo arasakmarisad 
Zlieri. didi adamianebi wyveten im amocanebs, romlebic 
wamoWrilia Tavisi epoqis sawarmoo urTierTobebis isto-
riuli ganviTarebiT!

niutoni Tavisi epoqis Svili gaxldaT. mas, eSinoda ra 
papis taxtisa da eklesiis devnisa, SeZlo Zveli samyaros 
swori ideis erTi nawilis dacva. es nawilia `simZimis kva-
dratulad Semcireba~ da mas uwoda  `aCqareba mizidulobis 
Zalis gavleniT~; xolo ganzidvis idea, romelic mizidvis 
ideis dialeqtikurad ganuyofeli nawilia, gadaabara samya-
ros Semqmnels, rogorc pirveli RvTaebrivi biZgis mimcems. 
amiT mas surda daemtkicebina mecnieruli da politikuri 
samyarosadmi Tavisi Rrma religiuroba, rasac 1688 wlis 
inglisis burJuaziuli revoluciis momxreebi uwevdnen 
gamalebul afiSirebas. maTi lozungi xom `kanoniereba da 
konstitucia~ gaxldaT.

`erTaderTi SesaZlebeli axsna mdgomareobs samyaros 
Semqmnelis aRiarebaSi (werda niutoni) Semqmnelisa, romel-
mac ise brZnulad ganalaga planetebi, rom isini Rebuloben 
maTTvis aucilebel sinaTlesa da siTbos~ (ix. werilebi 
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lokisadmi, bentlisadmi) [3940], [4240]. niutonma yovelive 
es gamosaxa rxevaTa moZraobebis swor maTematikur for-
mulebSi, magram misca maT araswori, Seusabamo axsna mzis 
`mizidulobis Zalis~ da `inerciiT moZraobis~ saxiT [2135], 
[3135].

Tu ki einSteini Tavisi grZnobebis mozRvavebisas sTxo-
vda Sendobas niutons imisTvis, rom daemTavrebina misi 
`urTierTkavSirebis cnebebi~ sxva, uSualo cdebis sfe-
rosgan ufro Sors mdgomi cnebebiT, maSin Cvenc unda 
vTxovoT miteveba einSteins imisaTvis, rom davtovoT 
misi mTavari principi, nasesxebi mis mier Zveli Taobis 
filosofosebisagan da mecnierebisgan ciuri sxeulebis 
moZraobis Sesaxeb; moZraobisa, romelic xdeba yovelgva-
ri Zalis gareSe, umizezod; patieba imisaTvis, rom uku-
vagdoT misi gamrudebuli oTxganzomilebiani sivrce, 
romlis ideam miiyvana cnobili mecnierebi celneri, 
kruqsi, ulesi da sxvebi mistikamde [827]. sanacvlod da-
vesesxoT imave Zvel da axal filosofosebs: demokrites, 
piTagoras, aristoteles, kants, hegelsa da engelss ideas 
materiis moZraobis ZiriTadi formebis  Sesaxeb; sadac 
ganixileba mizidva-ganzidva, miaxloeba-ganSoreba, SekumS-
va-gafarToeba [1657], da Tu gadavalT Tanamedrove mecnie-
rebis enaze, ganvixilavT mxolod `rxeviT moZraobas~ [7235]. 

ase rom, Tamamad SeiZleba vivaraudoT romeli niSnis mi-
xedviT, Sinagani gancdebis gamo, Tu sxva raime grZnobebisa da 
gare samyarosadmi raime mimarTebis gamo, rogorc ni utoni, 
aseve einSteinic, SemoqmedebiTi mecnieruli azris es ori 
giganti `volens	nolens~ usaTuod aRmoCndnen re ligiuri amoCe-
mebis gavlenis qveS, amoCemebisa, romelic maT mTel mecnie-
rul memkvidreobas wiTel zolad exveva da ga daxlarTulia 
ideologiur da Teologiur SexedulebebTan.

einSteinis mimdevrebi gaZlierebulad cdiloben war-
moaCinon es Tanamedrove geniosi materialistad [2362], 
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rodesac mohyavT misi mowinaaRmdegebis azrebi, romlebSic 
isini eWvs gamoTqvamen einSteinis koncefciis sisworeSi:

`an esaa sisulele, an boroteba, an adamianTa am Tvise-
bebis, romlebic xSirad ganuyrelni arian, nazavi~ [2392].

es daoblebuli orTodoqsaluri relativisti xedavs 
Tavis Tavs imave safexurze, romelzedac dgas udidesi 
Tanamedrove mecnieri, Tavis Tavsac racxs materialistad 
[2362], einSteinis Sromebs ki, romlebmac sruliad gansaku-
Trebuli roli iTamaSes SemoqmedebiTi mecnieruli azro-
vnebis aTaswlovan istoriaSi, rogorc `RmerTisadmi mate-
rialistur  midgomad~ ? [2052].

meti ra unda vTqvaT? swored rom sasaciloa! xom ar 
vupasuxebT mas misive sityvebiT: 

`an ugunurebis, an borotebis, an am Tvisebebis, romle-
bic xSirad ganuyrelni arian, nazaviT~ an kidev sxva rime 
mosazrebis gamo gamoiTqva yovelive es? 

magram es xom arc gasakviria da arc axalia!
cnobilia, rom gamoCenili adamianebi Tavis moswavleTa 

mondomebiT xSirad, uneburad, damaxinjebuli ideebis gul-
modgine momxreebad gvevlinebodnen.

ase moxda kopernikis SemTxvevaSi, rodesac gamoqveynda 
misi wigni a. oseanderis anonimuri da damaxinjebuli wina-
sityvaobiT [48541]. ase moxda niutonis SemTxvevaSic, rode-
sac misma moswavlem Cotes-ma niutonis  `Principia~-s meore 
gamocemas waumZRvara damaxinjebuli winasityvaoba [18242].

igive ganmeorda a. einSteinis SemTxvevaSic, rodesac 
misma moswavleebma l. infeldma da v. fokma daaxasiaTes 
einSteinis SemoqmedebiTi da  ubadlo naazrevi gamij-
vnamde, rogorc `materialisturi midgoma RmerTisadmi~ 
[2052], materialisturi xasiaTis Sesworebiani ki, romlebic 
gamoTqva einSteinma gamijvnis Semdeg, fokma gamoacxada, 
rogorc mcdari da araWeSmariti.
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ra Tqma unda! me mirCevnia mowiwebiT warmovidgino 
albert einSteini dakavebuli Tavisi, Tundac idealis-
turi mimarTulebis SemoqmedebiTi ideebiT da misi geniis 
sruli aRiarebiT, muxli movidriko misi talantis winaSe, 
vidre warmovidgino igi (aseTi mimdevrebis aRwerilobiT) 
iseT mecnierad, romelsac aqvs mcdari mimarTuleba Ta-
vis Sesworebul SromebSi da `materialistur midgomaSi 
RmerTTan~  [2052].

$8. daskvna

amrigad, einSteinis fardobiTobis specialuri Teo-
riis Seswavlisas vaskvniT, rom am Teoriidan gamomdi-
nareobs Semdegi ZiriTadi daskvnebi: inertuli masis 
cvlileba siCqarisagan; Tanafardoba inertul masasa da 
energies Soris; rom sinaTlis siCqare ar aris damokide-
buli sinaTlis wyaros siCqareze, rac fizikis fundamen-
tur kanonebadaa miCneuli da `TiTqosda~ fardobiTobis 
specialuri Teoriis marTebulobis damamtkicebelia. 
isini sulac ar saWiroeben relativistur Teorias. es 
daskvnebi einSteinamde bevrad ufro adre, da ukeTesa-
dac ki, vidre einSteins, hqonda damuSavebuli dekarts, 
tomsons, puankares, umovs, lebedevs da sxvebs.

sxva daskvnebi, romlebic einSteinis fardobiTobis 
specialuri Teoriidanaa miRebuli `ad	 hoc~ postulate-
bis saxiT, rogoricaa sinaTlis zRvruli siCqare, sigrZis 
cvlileba moZraobis dros, sulac ar gvWirdeba maikelso-
nis cdis asaxsnelad, Tumca maTematikuri da teqnikuri siZ-
neleebis gamo maTi uSualo cdiseuli Semowmebis gzebi ar 
aris napovni. arc relativistur epoqaSi da arc mis Semdeg 
niutonis mizidulobis Teoriis Tanmimdevruli gamovline-
bani, riTac Seicvala sxeulTa bunebrivi moZraoba plane-
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tebis usagno mizidulobis ZalebiT, sul metad da metad 
amuxruWebdnen mecnierebis winsvlas, samyaros Sesaxeb Cveni 
codnis farTo ganviTarebis miuxedavad.

amitom einSteinma mtkice uari Tqva aseT usagno Zale-
bze  da simZimis Zala isev moZraobis cnebiT Secvala, ris-
Tvisac am mizniT mizidulobisa da inerciis `ekvivalentu-
robis~ principi wamoayena.

am principiT man daakmayofila cnobili faqti vardnili 
sxeulebis erTnairi aCqarebis Sesaxeb, miuCina Sesabamisi 
adgili inertuli da mZime masebis tolobis faqts, rasac 
manamde SemTxveviTi xasiaTi hqonda, magram ver SeZlo 
erTiani maTematikuri gantolebebis saSualebiT mizidu-
lobis kanonebisa da velis eleqtromagnituri kanonebis 
dakavSireba.

am warumatebeli mcdelobis Semdeg sworad dasmuli 
amocanis amosaxsnelad man daiwyo axali Teoriis damuSa-
veba, romelsac fardobiTobis zogadi Teoria uwoda.

daskvnebi einSteinis fardobiTobis zogadi Teoriidan, 
evklides geometriaze uaris Tqma da oTxganzomilebiani 
sivrcul-droiTi kontinuumis SemoReba, ramac araferi 
misca mecnierebas, sulac ar SeiZleba CaiTvalos fardo-
biTobis zogadi Teoriis miRwevad.

Cven xom viciT, rom bevrad adre einSteinamde saxelo-
vanma mecnierma qimikosma da fizikosma uiliam kruqsma, 
zoologma uolesma, astonomma da fizikosma celnerma, 
cnobilma qimikosma a. butlerovma da sxvebma materiis 
wrebrunvis asaxsnelad, rodesac materia monacvleobiT 
ganibneva da mkvrivdeba, warmatebiT gamoiyenes oTxganzo-
milebiani sivrcis cneba da arc ki moridebian mecnierebaSi 
`sulebis~ Semotanas da `cdebis~ saSualebiT surdaT `ara-
realuri sulebis arsebobis~ damtkiceba, riTac axsnidnen 
maTi gamoCenisa da gaqrobis cnobil kanonzomierebas?!
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einSteinis oTxganzomilebiani sivrcis Teoriam, rome-
lic mocemulia `abstraqtuli~ maTematikuri gantolebe-
bis saxiT da `moxdenili~ sqemebis saSualebiT, einSteinis 
mimdevrebis iordanis, komptonis, stronbergis, bogoraz-
tanis, hiizenbergisa da sxvebis mcdelobiT hpova farTo 
ganviTareba; saqme mivida `materiis anigilaciis~, elemen-
taruli nawilakebis `survilis Tavisuflebisa~ da `ganusa-
zRvrelobis~ aRiarebamde. sxva sityvebiT rom vTqvaT, es 
mecnierebi cdebis saSualebiT cdilobdnen daemtkicebinaT 
realurad arsebuli nawilakis aramaterialoba da eCvene-
binaT, rom realuri mikronawilakis samyaroSi ar arsebobs 
araviTari kanonzomiereba – mizezobriobis  kanoni.

fardobiTobis zogadi Teoriis eqsperimentuli Semowme-
ba, afsidTa RerZis brunva, wiTeli Canacvleba da simZimis 
velSi sinaTlis sxivis gadaxra, ZvelTaganve iyo cnobili 
einSteinis fardobiTobis zogadi Teoriis gamoCenamde. es 
sakiTxebi sulac ar iTxoven evklides geometriaze uaris 
Tqmas. isini einSteinamde bevrad adre daamuSava herberma, 
soundersma, lixodskim. einSteinma ki isini miuyena Tavis 
daskvnebs, raTa aexsna Tavisi Teoria.

Tu gaviTvaliswinebT yovelive zemoTqmuls, aucile-
belia movaxdinoT imis konstatacia, rom fardobiTobis 
zogadi Teoria, Tu SeiZleba ase vuwodoT einSteinis 
mizidulobis  Teorias, sruliad ar gamarTlda.

yvela TeoriaSi, rogorebicaa:
`mizidulobisa da inerciis ekvivalenturoba~;
`oTxganzomilebiani sivrcis~ Teoria;
`mizidulobis zogadi TeoriisaTvis saWiro diferen-

cialuri gantolebebis Teoriis damuSaveba~;
afsidTa wrfeebis relativisturi wanacvlebis for-

mulaSic, aRmoCndnen sivrcis simrudis TeoriasTan Seu-
sabamo da  sawinaaRmdego daSvebebi.
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aqedan naTelia, rom verc miviRebdiT erTiani velis 
Teorias, romlis gadaWras ase daucxromlad cdilobda 
einSteini mTeli Tavisi sicocxlis ganmavlobaSi.

`sanam ar arsebobs erTiani velis Teoria, CemTvis arc 
fizika arsebobs~ – Tqva einSteinma da Cvenc mivuerTdeT 
am Rrmaazrovan gamonaTqvams.

Cven vizrdebodiT iseT droSi, rodesac yvela sawyisTa 
sawyisi mecnierebaSi niutonsa da einSteins  miewereboda. 

es azri naTladaa gamoxatuli popis leqsSi:
`buneba Tvis kanonebiT dafarul iyo wyvdiadiT, 
inaTa mxolod mas Semdeg, rac RmerTma brZana:
`dae, iyos naTeli!~
einSteinis gamoCenis Semdeg daiwera am ortaepedis ga-

grZeleba:
`magram mcire xniT. satanam brZana:
`dae, iyos einSteini!~
da yovelive STanTqa wyvdiadma~.
Cven warmosaxvaSi TviT einSteini, TiTqosda, zegard-

movlenilia cidan, rogorc moCveneba, da mogvitana Cven 
`mokvdavT~ RvTisgan fardobiTobis specialuri da zogadi 
Teoria.

Tu amis Tqma SeiZleba fardobiTobis zogadi Teoriis 
Sesaxeb da ar vgulisxmobT masSi oTxganzomilebian sivr-
cis arsebobas, maSin es Cveni Tvalsazrisi ar iqneba marTe-
buli fardobiTobis specialuri Teoriis mimarT, romlis-
Tvis sasicocxlo Zalebs einSteini lorencis, puankares, 
fizos, fukos, eileris, laplasis, tomsonis, dekartis, 
umovis, lebedevisa da sxva fizikosebis mecnieruli memk-
vidreobidan moipovebda. fardobiTobis specialuri Teo-
ria Tavisi ganviTarebis doniT swored rom am mecnierebs 
unda umadlodes, Tumca fesvebi kidev ufro Sors, sauku-
neTa siRrmeSi midian da mTeli am kulturis miRma dganan 
Zveli da axali saukuneebis filosofosebi.
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miuxedavad amisa, mainc ver vuaryofT, Tu ra roli 
iTamaSa einSteinma Cveni Sexedulebebis SemobrunebaSi. man 
Cveulebrivi siTamamiT gaaRo is rabebi, romelTa saSua-
lebiT nivTier samyaroSi, realuri sinamdvilis samyaroSi 
Tavisi gamarTlebuli logikuri daskvnebiTa da e. w. `saRi 
azriT~ Semodinda nebismieri fantaziis grili da cocxa-
liEWavli `sublime	 essence~, rac mowyvetilia logikur azro-
vnebas da rac sabolood wyvets kavSirs `inteleqtualur~ 
tradiciasTan, romelsac Tavisi mkacri kanonzomierebani 
da mizezobriv-Sedegobrivi movlenebi axasiaTebs.

einSteinma mravali Rrma idea gaaJRera da mravali ki-
Txva dausva momavlis fizikosebs. da Tu yovelive amas ar 
uweria Semdgomi ganviTareba, Tu yovelive es Seicvleba 
axali SexedulebebiTa da axali TeoriebiT, rasac TviT 
einSteinic ar uaryofda, es odnavadac ki ar daCrdilavs 
mis didebul ideebs, romlebic, usaTuod, fizikis Semdgomi 
ganviTarebis mTeli istoriuli epoqis amomaval wertilad 
iqcevian.
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