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1. Fizikis adgi Bi Tananedrove mecnierebasa da
tegnikaSi

Fizika warmoadgens mecnierebis erT-erT
yve Baze dinamiurad ganviTarebad dargs. mxolod
ukanaskne I i aTwleullebis ganmav B obaSi
ganxorciellda ramdenime yveBaze maRalli rangis
aRmoCena. es, erTis mxriv, dakavSirebulia axali
Teoriuli warmodgenebis, xoBO meores mxriy,
principulad axali samecniero xell sawyoebis,
meTodebis, +tegnologiebis da eqsperimentis
meTodikis ganviTarebasTan.

Fizikis es siaxBeebi saswavBlo saaTebis
Semcirebisa da sxva, obieqturi Tu subieqturi
mizezebis gamo, ar aris an nakBebad aris asaxulli
umaR B esi tegnikuri saswav BebBebis  Fizikis
saganmanaTeb o standartebSi. faqtiurad
studentebi swavBoben me-XX  saukunis 60-ian
w B ebande Catarebul aRmoCenebs. mxoBod zogierT
SemTxvevaSi, rodesac Fizikuri movBenis aRmoCena
iwvevs tegqno B ogiur garRvevas, is cnobiBi xdeba
farTo auditoriisa da maT Soris
studentebisaTvis. amis magaliTia I azerebis
Ffizika, romeBic aRmoCenidan sakmaod swrafad
aisaxa saswavBlo programebSi, magram aRniSnulli
Ffaqti ufro gamonak B iss warmoadgens vidre wess.

anrigad, FfarTo ideuri, egsperimentulli da
tegnikuri codna, romBiTac cxovrobs Tanamedrove
Ffizika, ucnobia swored im adamianebisaTvis,
romBebmac es movBenebi unda Caayenon tegnikis
samsaxurSi da es, pirvel rigSi exeba tegnikuri
profilis umaRBesi saswavBebBebis studentebs.
moswav Beebisa da studentebis TvalSi TFizika



warmoadgens gaqvavebu l sistemas, rome B Sic mcire
cvililebebic ki iSviaTad xdeba.

yve Baze damaFiqrebelia is, rom Fizikaze aseTi
warmodgena sull ufro ikidebs Fexs maswav Beb lebs
Sorisac da is, cxadia, gadaecema maT
moswav B eebsac. Seqmni Bi viTareba warmoadgens erT-
erT ZiriTad TFagtors, ris gamoc SesamCnevad
Semcirebull ia axalgazrdobis interesi
sabunebismetyve Blo  sagnebisa da maT  Soris
Fizikisadnmi.

sko Bebisa da umaR B esi saswav Beb B ebis
programebSi Fizikis Tanamedrove miRwevebis
arasrulli asaxvis mniSvne B ovani obieqturi mizezia
im  Fizikuri movBlebis sirTuleg, romBebic
axasiaTebs Tanamedrove Tizikas. rogorc
gamocdi Beba aCvenebs, rac ufro Rrmad vswavl obT
bunebas, miT ufro vSordebiT mis uSuallo aRgmas.
an TFagts Jer kidev aristotelle amCnevda da
raoden gasaocaric ar unda iyos, gasulli ori aTas
we B ze meti xnis ganmav B obaSi am mxriv Fagtiurad
araferi Secvlila zogadsakacobrio inteleqtis
ganviTareba da im amocanebis gadawyvetis sirTulle
rasac miznad isaxavs kacobrioba, erTmaneTTan
dinamiur wonasworobaSia, rac saboBoo jamSi
iwvevs bunebis movBenebis sull ufro da ufro
Rrma Seswav l as.

aseTi situacia aucillebBad iwvevs Tizikis
swav Bebis donis CamorCenas mis miRwevebTan
SedarebiT da amaSi zogadad araferia gasakviri.
ase iyo mecnierebis mTeli istoriis ganmav B obaSi
da erTaderTi rac SeiZleba realurad moviTxovoT
isaa, rom es CamorCena Zalian didi ar iyos. isic
unda AaRiniSnos, rom mecnierebisa da ganaT Bebis



urTierTobis sxvadasxva etapze es gansxvaveba
zogjer Zalian mcire iyo.

dRes  Tizikis ganviTarebis done imdenad
maRall ia, rom Fizikaze samecniero da pedagogiur
warmodgenebs Soris gansxvaveba didia da is
swrafad izrdeba amis mizezi, Cvenis azriT, Iisaa,
rom arasakmarisadaa damuSavebu i Ffizikis
Tanamedrove safuzZvBlebis swavBebis meTodika
Tanamedrove samecniero BiteraturaSi TiTgmis ar
ganixi Beba studentebis (gansakuTrebiT tegnikuri

dargis) swav B ebis organizaciis zogadi
principebi, ar idgmeba sakmarisi nabi jebi
studentebis TizikiT, rogorc erT-erTi

saintereso da pragtikuli gamoyenebis mizniT
sasargeb 1 o mecnierebis, dainteresebisaken.

QqvemoT Tezisebis saxiT moyvnilia zogierTi
ZiriTadi debulebebi da amocanebi, romelTa
gaTvaliswinebac  maswavBebBebis mier, Cvenis
azriT, xells Seuwyobs umaR Bes tegnikur
saswav B eb B ebSi Fizikis swav B ebis donis
amaR Bebas da TFizikis Seswavlisadmi studentebis
interesis gazrdas

2. swav Bebis meTodika, rogorc pedagogiuri
mecniereba

Tizika warmoadgens mecnierebas materiis zogadi
Tvisebebisa da moZraobis TFTormebis Sesaxeb da is
gvexmareba garemomcveli  samyaros  SemecnebaSi.
Tizikis, rogorc mecnierebis daniSnu B ebaa
Fizikuri movBenebis kanonzomierebis SeswavBla da
am mov Benebis adamianis saWiroebisaTvis gamoyenebis
gzebis moZebna. Fizikis maswav Bebe Bma safuzv il ianad
unda icodes Tizika da unda T Hobdes
studentebisaTvis codnis gadacemis mecnierullad
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dasabuTebull meTodebsa da xerxebs - TFizikis
swav B ebis meTodikas.

Fizikis swav Bebis meTodika (Fsm) aris
pedagogiuri mecniereba, romelic ikvBevs swav lebis
gzebsa da xerxebs, maT kanonzomierebebs da
studentis aRzrdisa da ganviTarebis meTodebs.

Tizikis swavBebis sagania swavBebis Teoriisa
da pragtikis damuSaveba da TviTon swavBebis
procesi.

Tsm-s ZiriTadi Fungciebia
1) zogadsaganmanaT Beb B o — studenti iRebs Fizikis
safuzvlebis codnas da misi pragtikaSi gamoyenebis
Cvevebs,

2) ganmaviTarebe i — students uviTarebs Semecnebis
Sesazleb B obas: damoukidebBad gaecnos axal

samecniero-tegnikuri Bliteraturas, iswav i os
Bogikuri azrovneba da WBogikuri azrovnebidan
gadavides Semogmedebi T azrovnebaze,
3) aRmzrdelBobiTi — Fizikis SeswavBla warmoadgens
bazas mecnierulli msof Bmxedve B obis
Camosayal ibebBad, romBis reallizebac xdeba iseT
aspeqtebSi, rogorebicaa - adamiani da Sroma,

adamiani da mangana.

Fizikis swav Bebis komponentebia:
1) Fizikis safuzvlebi,
2) swav B eba: igu Il isxmeba a) maswav Beb B is
moRvaweoba studentSi swav Rl is motivis
aRZvrisaTvis, b) studentis damoukidebeBi muSaoba,
g) masalis gadacema TFizikuri egsperimentisa da
Tva l saCinoebebis gamoyenebiT;

3) swavla - studentis gonebrivi da TFizikuri
SesaZ B eb B obebis aqtivacia,
4) swav B ebis materialuri saSua I ebebi

(saxe I mZRvane B oebi, xe B sawyoebi da sxva).



fsm-s amocanebia:
1) swav Bebis miznis dasabuTeba — risTvis,
2) ra vaswavBoT - Tizikis kursis gansazRvra da
misi Sinaarsisa da strugturis mudnmnivi srullyofa,
3) rogor vaswavB oT — swavBlebis yveblaze efeqturi
xerxebisa da meTodebis damuSaveba, eqsperimentu llad
Semowmeba da pragtikaSi danergva. swav Bebis
tegnikuri saSuall ebebis srullyofa.

Tsm ganixi Bavs:
1) zogad sakiTxebs, romBebic moicaven: a) Fizikis
swav Bebis mizans, b) Fizikis kursis strugturasa
da Sinaarss, b) polRitegnikuri swavBebis meTodebs,
g) Tizikis swavlebis kavSirs pragtikasTan, d)
saswav B 0 procesis organizaciis Fornmebs.
2) specialuri sakiTxebs: a) TFizikis callkeuli
Tavebisa da Temebis swav Bebis meTodika,
b) pragtikuli samuSaoebis Catarebis Xxerxebi,
g) swavlebis uzrunve Byofa Tvall saCinoebiT.

Fsn-Si gamoyenebu B i kv Bevis meTodebia:
1) Sinaarsobrivi: Aa) pedagogiuri dakvirveba:
dakvirvebis obieqtia studenti, misi gmedeba axali
masalis Seswavlisas, WBaboratoriulli samuSaos
Sesrullebisas, amocanis amoxsnisas. dakvirvebis
obieqtia maswav BebeBic mis mier kursis gadacemis
procesSi. dakvirvebas eqvemdebareba aseve
moswav B eSi Cvevebisa da SesaZ 1 eb 1 obebis
Tormireba, b) dokumenturi dakvirveba (Jurnalebi,
dRiurebi, weriTi namuSevrebi). TiToeull samecniero
dakvirvebas unda gaaCndes mkafiod Formulirebuli
mizani da winaswar damuSavebu B'i gegma,
g) pedagogiuri egsperimenti - esaa Fizikis
swav B ebis Taviseburad konstruirebulli da
ganxorciellebulli procesi, romelic iTvalliswinebs
pedagogiuri dakvirvebis Catarebas. pedagogiuri



eqsperimenti iTvaliswinebs dakvirvebas bunebriv
pirobebSi da SeiZBeba misi xangrZBivoba iyos
ramodenime kvira, Tve an welic Kki. pedagogiuri
eqsperimentis erT-erTi Formaa dakvirveba
saeqsperimento da sakontroBlo  jgufebze, d)
moswrebis testi warmoadgens specialurad SerCeul
davallebebs, romeB Tac gaaCniaT mokBe callsaxa
pasuxi, De) anketireba.

2) analizuri: a) Teoriulli analizi - saswavllo
masalis struqturull-Bogikuri analizi, Tizikis
swav Bebis callkeuli elementebis statistikuri
Sefaseba, b) sistemuri midgoma.

3. Fizikis swav Bebis miznebi da amocanebi:

Fizikis swavleba auci Bebelia umaR Bes tegnikur
saswav Beb B ebSi, Semdegi mizezebis gamo:
a) aviTarebs azrovnebas,

b) warmoadgens mecnierebas garemomcve l samyaroze

da gvexmareba mis SemecnebaSi,

g) Tizikis elementebi TFarTod gamoiyeneba iseT

mecnierebebSi, rogoricaa geo 1 ogia, biologia, gimia

da sxva,

d) warmoadgens Tanamedrove tegnikis Teoriul

safuzvel s,

e) Fizika, rogorc aparats, iyenebs mecnierebis iseT

cnobil dargs, rogoricaa maTematika da misi

meSveobiT viTardeba maTematikac,

v) TFTizikis diferenciaciiT an sxva mecnerebasTan

itegraciis gziT xSirad yallibdeba mecnierebis an

tegnikis axalli dargi, magaliTad elegtronika

(diferciaciiT) an bioFizika (integraciiT).

z)warmoadgens adiamianis zogadi kulturis nawills.
Tizikis swav B ebas gaCnia Semdegi miznebi:



1) swav B eba,

2) aRzrda,

3) ganviTareba.

1). swav B ebis mizania Semdegi:

a) studentSi im samecniero codnisa da Cvevebis

gamomuSaveba, romelBic saWiroa teqnikaSi, bunebasa

da yoFfaSi mimdinare procesebis gagebisaTvis,

b) Fizikuri Teoriebis safuzvlebis codna,

g) miRebuli codnis gamoyeneba standartulli da

arastandartull i amocanebis gadasawyvetad,

d) dakvirvebis Sedegebis sistematizirebis,

ganzogadoebisa da gamoyenebis FfargBebis SeFfasebis

SesaZz B eb 1 oba,

e) eqsperimentis dagegmvisa da Catarebis unaris

gamomuSaveba,

v) samyaros mecnierulli suraTis Formireba;

2).aRzrdis miznebia:

a) mecneru i msof BImxedve B obis Camoya ll ibeba,

b)eko B ogiuri azrovnebisa da qcevis,

Sromismoyvareobisa da mizanswrafvis unaris

gamomuSaveba;

3). ganviTarebis miznebia:

a) Bogikuri azrovnebis ganviTareba. deduqciis da

indugciis, analizisa da sinTezis meTodebis 1 oba,

b) eqgsperimentis Catarebis Cvevebis gamomuSaveba.

tegnikurad azrovnebis unarisa da Sesabamisad

SemogmedebiTad azrovnebis Cvevebis gamomuSaveba.
Fizikis kursis strugtura da Sinaarsi.

istoriullad Tizikis kursis ageba xdeboda sami

midgomiT:

1) radialluri,

2) koncentrulli da

3) safFexurebrivi.



1). radialuri principi gulisxmobs mTeli kursis,

ganyofi Bebebisa da Tavebis sistematur da
Tanmimdevrull gadmocemas. am principiTaa agebulli
umaR B esi saswav B eb B ebis Tizikis kursi.

radialuri principis nakBia 1is, rom ar aris
daculli masall is TanadaTanobiT garTullebis
principi, rac aZneBlebs mis aTvisebas.
2). koncentrulli principis dros masallis gadmocema
xdeba or doneze: A
a) pirvel doneze masalla gadmoicema e Bementarulli
formiT,
b) meore doneze xdeba imave masallis gadmocema
Fizikuri Teoriis ufro Rrma gamoyenebiT, rac
gu B isxmobs ganzogadoebasa da maTematikuri
aparatis srullad gamoyenebas. am midgomis nakbBia is,
rom moiTxovs did dros, programa gadatvirTulia,
rac saboBood iwvevs msmene Bis  interesis
Sene B ebas.
3. mesame principi aerTianebs pirvel da nmeore
princips. radialurisagan 1is 1iRebs gadmocenis
sistematurobas, xolBlo nmeorisagan - msmenelis
sawyisi momzadebis dones.
Tizikis kursisadmi wayenebu Bi moTxovnebi:

1). unda pasuxobdes Tizikis ganviTarebis
Tanamedrove dones,
2). unda iyos xe Imisawvdoni,
3). unda iyos stabi Buri.

saxe ImZRvane B osaTvis masall is SerCevisas
gaTvall iswinebull'i unda iyos:
1). Sinaarsis mecnieru I oba,
2).gadmocenis sistematuroba,
3).Teoriisa da pragtikis erTianoba,
4).Fizikis kursis kavSiri sxva sagnebTan.
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4. Fizikis swavBlebis didagtikis fsigoBlogiisa da
swav Bebis meTodikis zogadi sakiTxebi

1). warmatebuli swavBebisaTvis salWiroa Tizikis
safuzvilebis, swavBebis meTodikisa da masalis
aTvisebis TFsiqoBlogiuri aspeqtebis, studentis
gonebrivi SesaZlebl obebis codna.

2). Tizikis codnis strugtura is mocavs Oor

dones: emperiulls da Teoriuls.
a) emperiulli done moicavs cdis Sedegebs, emperiul
cnebebs, kanonebsa da kanonzomierebebs. misi
meSveobiT xdeba cdis Sedegebis dagroveba, anallizi
da saboBood kanonis TFformulireba Fizikuri
eqsperimentis raodenobrivi SefasebisaTvis SemoaqvT
ricxviTi maxasiaTeb l ebi, romBebsac Fizikuri
sidideebi ewodebaT. Fizikuri sidide warmoadgens
Tizikuri obieqtis ricxviT maxasiaTebells, romelic
miiReba gazomvis Sedegad. Fizikuri obieqti aris -
sxeul'i, sistema, am sistemis mdgomareoba an
procesebi, romBebsac maTSi aqvs adgili. TiToeul
Fizikur obieqts sidide axasiaTebs aramarto
raodenobrivad, aramed xarisxobrivadac. TiToeulli
Tizikuri sidide warmoadgens ara TviT sinandvi Bes,
aramed FizikaSi miRebull  Fizikuri reallobis
aRweris xerxs. callkeul Tizikur obiegqts gaaCnia
mravali Tviseba, romeBic maTi idealizaciisaTvis
gamoiyeneba. Cveu Bebriv gamoyofen arsebiT mxareebs,
xo 0o araarsebiTs ukuagdeben da amrigad, miiReben
gamartivebull modells (magaliTad: materialuri
wertiBi, maTematikuri gangara, absoButurad Savi
sxeululli da aS),
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b) Teoriulli done moicavs Teoriebs, ideebs da
hipotezebs. Fizikuri Teoria aris maTematikuri
ganto BebebiT warmodgeni i Teoriulli kanonebi,
romBebic aRweren mocemull movBenas. Teoriuli
kanonebi xasiaTdebian maRall i ganzogadoebi T,
mocaven Teoriull da emperiull cnebebs.

Fizikuri Teoria gamoyoFs struqturul
nawi Bebs: safuzvels, birTvs, Sedegs. safuzveli
moicavs emperiull baziss (cdiseull monacemebs),
idealizirebull obieqgts da Tizikur sidideebs.
idealizirebuli obieqti aris materiis modeli
garkveull strugqturull doneze da Sesabamisad,
TiToeuli Teoria erTmaneTisagan gansxvavdeba
swored idealizirebulli modeliT. ase magalliTad,

e BeqgtrodinamikaSi idealizirebulli obiegtia
elegqtronuli gazi, xollo kvantur
elegtrodinamikaSi - harmoniuli oscilatori.

gadasasvlel xids emperiulli bazisidan axal
Teoriaze warmoadgens idealuri obieqti. Fizikuri
Teoriis birTvi aris =zogadi kanonebis sistema,
romelic asaxulia maTematikuri gantolebebiT,
postulatebiT da principebiT. ganto BebaTa sistema
warmoadgens mocemu B 1 urTierTgmedebis maTematikur
modell s.

Seswav B is motivacia da Fizikisadmi SemecnebiTi

interesis Formireba

TsigobogiaSi motivis qveS igulisxmeba biZgis
mimcemi mizezebi da gmedebebi. Seswavlis motivebia:
a)socialluri motive - 1iImsaxuro sazogadoebis
sasargeb  od,
b) sullieri motive - Seimecno WeSmariteba.
g) miswrafeba, rom sxvas ar CamorcCe, G
d) dip B omis miRebis survilli.

12



Fizikis SeswavBisadmi interesi SesaZlebelia

gamowveu Bi iyos Semdegi mizezebiT:

a) masall is sainteresod gadmocena,

b) codnis gamoyenebis SesaZlBebl oba, speciall obis
sagnebis Sesaswav I ad,

g) codnis gamoyeneba yofa - cxovrebaSi.

Fizikis Seswav l isadni interesis ugon il oba

SeiZ B eba gamowveu i iyos:

a) masallis rTullad da uinteresod gadmocemiT,

b) masalis Zalian didi doziT maTematizaciiT,

g) cdebis erTFferovani demonstraciiT, D

d) Teoriasa da pragtikas Soris kavSiris ar
arsebobiT,

v) skoBaSi miRebulli daballi codniT.

CamoTvlili situaciebidan erT-erTi gamosaval ia:
swav Bebis procesSi sakiTxebis probBemuri formiT
warmoCena, proeqtebis da konkursebis mowyoba,
tegnikuri mode Bireba da konstruireba

saswav B 0 procesSi Cvevebisa da unarebis

Fformireba
arCeven unarebis Semdeg saxeobebs:
inteleqtualluri, pragtikull i, SemecnebiTi,

organizaciuli.

a) inteleqtualuri unari moicavs: analizis,
abstragciis, Sedarebisa da sinTezis unarebs,

b) pragtikuli unari moicavs: gazomis,
gaangariSebis, sgemis awyobisa da sxva

SesaZ 1 eb 1 obebs,

g) SemecnebiTi unari moicavs: codnis

damoukideb B ad SeZenis SesaZleb l obas wignze
muSaobiT,

d) organizaciulli unari moicavs: sakuTari samuSaos
organizeba - mowyobas, samuSaos xarisxis
TviTkontrols.

13



dakvirvebebma aCvena, rom yvelBaze efeqturia
swav B eba, romelic damyarebu B ia unarebis
etapobriv Formirebaze. magaliTad Semdegi sgemiT:
a) davallebis Sesrulleba nimuSis mixedviT. am
SemTxvevaSi students eZBeva davalebis Sesrullebis
srulli algoriTni,

b) amocana ramdenadme icvBeba magram studenti
iyenebs im codnas, rac man miiRo nimuSis mixedviT
Sesru B ebisas,

g) nawi Bobriv kvBeviTi muSaoba am SemTxvevaSi
students saSuall eba eZleva damoukideb B ad
Seasru B os samuSaos nawi B 1,

d) SemogmedebiTi davalBeba am SemTxvevaSi students
eZBleva srulli TavisuFleba amocanis gadawyvetis
meTodebisa da saSualebebis arCevaSi. am amocanebis
mizania studentma damoukideb lad, TavisTvis
aRmoaCinos axalli codna.

Fizikuri cnebebis Formireba. cneba warmoadgens
sinamdvi BeSi, kBasebis, sagnebisa da movHBenebis
yveBlaze arsebiTi  Tvisebebis da maT Soris
kavSirebis codnas. procesebis Semecnebis dros
icvleba, TFfarTovdeba, Rrmavdeba da zogjer
uariyofa zogierTi cneba.

cnebebis Camoyall ibebis wyaroa:

a) cxovrebiseu i gamocdi Beba,
b) maswavBebBis mier cnebis mizanmimarTulli

Fformireba,
g) Tanamdevi wyaroebi, d) SemTxveviTi wyaroebi
(samecniero-popularulli literaturis kiTxva,

televizia da sxva).

Semecnebis procesSi studentis mier daSvebulli
ZiriTadi Secdomebia:
a) im terminebiT operireba, romBebic gansazRvraven
mocemu B cnebas, magram rome B Ta Sinaarsis srullad
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gagebas ver axerxeben, iseve rogorc ver axerxeben
arsebiTis araarsebiTisagan gansxvavebas, B
b) erTmaneTSi ureven ama Tu im kBasis movBenebisa
da sagnebis niSnebs,
g) ver axdenen cnebebis kBasiFicirebas.

cnebebis Formirebis ZiriTadi xerxebia
a) tradiciulli meTodi - konkretulli aRgmidan
abstragireba da daskvnis gakeTeba. am Xxerxis
magall iTia “atomis” cnebis Semotana,
b) jJer SemoagvT cneba, xoBlo Semdeg xdeba misi
konkretizacia da ganzogadeba.

5. Fizikis swav B ebis meTodebi.

swav Bebis meTodebis kBasifikacia. swavBlebis
meTodebs miekuTvneba maswavBebBisa da studentis
urTierTobis Fformebi, romelTa saboBoo mizania
erTis mxriv codnis gadacema, xoB O meores mxriv
misi miReba da moicavs maswavBeb B is mxriv saubars,
axsnas, Txrobas, HBegcias, cdis demonstrirebas,
i Bustracias, saswavlo Fillmebis demonstrirebas;
studentis mxXriv BiteraturasTan muSaobas:
saxe ImZRvane 1 O, cnobari, amocanebis  amoxsna,
cxovrebiseu b1 dakvirveba.

saubari gamoiyeneba swav Bebis pirvell etapze da
moicavs axalli codnis gadacemas, codnis gamyarebas,
codnis gaRrmavebas, Baboratoriulli samuSaoebisa
da cdebis erTobBiv ganxilvas. saubris Zalian
efeqturi saxea ew. evristikulli saubari.

sasargebBoa Txrobisa da saubris Serwyma, am
dros 1irkveva Tu ra icis studentma mocemuli
mov Benis Sesaxeb, xdeba am codnis sistematizacia
da Sevseba TxrobiT. am dros saWiroa
saxe ImZRvaneBoSi  moyvaniBli masallis aramarto
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ubralod gadacema, aramed misi Sevseba, gaRrmaveba,
ganvrcoba da “gacocxBeba” i1BustraciiT, cdiT,
cxovrebiseuli gamocdiBebiT. yvelBla verbaluri
meTodi gamagrebulli unda iyos egsperimentiT da am
dros demonstrirebis tempi Txrobis tempTan
SesabamisobaSi unda iyos. rodesac xdeba axalli
terminis Semotana saWiroa dafaze is daiweros
gamoyofiBad, wakiTxull ignas mkaFfiod. xSirad

studenti imaxsovrebs cnebebs, rome B Ta
mniSvne Bobac kargad ar icis, aseT damaxsovrebas
verballuri ewodeba. Tsigo B ogebi arCeven

damaxsovrebis iseT saxes, roca adamiani imaxsovrebs
imas rac arasodes ar unaxia, magram warmoudgenia.
damaxsovrebis am saxes warmodgeniTi maxsovroba
ewodeba. masallis damaxsovrebisaTvis didi
mniSvne Boba aqvs nawerebs da sgemebs dafaze.
maswav Bebe Bma winaswar unda moifiqros dafFaze
naweris ganBagebis Forma da mimdevroba es
nawerebi amaxvi Beben studentis yuradRebas,
mobi B izacias uweven mxedve B obasa da smenas.
sasurve b ia dafaze dafigsirdes:
a) Beqciis gegma,
b) sgemebi, naxazebi, naxatebi da asS,
g) Formulebi da maTi gamoyvana,
d) ricxviTi monacemebi,
€) amocanis amoxsna,
v) mecnierebis gvarebi da maTi cxovrebis TariRebi,
z) axalli ternminebi,
T) Baboratoriulli sanuSaos gegma.
Tizikis efeqturi swavlebis erT-erTi saxea
probBemuri swav leba.
probBemuri swavBebis mizania ara marto
Fizikis safuZvlebis AaTviseba, aramed TviT
codnisa da mecnierulli Tagtebis aTvisebis
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procesis gacnoba da Semecneba. probBemuri

swav B ebis safuzve bl ia “aRmoCenis” principi.
probBemuri swavleba, cxadia, ar gullisxmobs
studentis mier Catarebul damoukidebe i

aRmoCenaTa jaWvs.

probBemuri swav B eba iwyeba problemuri
situaciis SegmniT da gulisxmobs Seusabamobis
gaCenas studentis mier adre miRebull codnasa da im
mov Benas Soris, romelic unda aixsnas. probRemuri
situaciis Semdgomi etapebia
a) problemis Formulireba,
b) prob B emis gadawyvetis gzebis Zieba,
g) daskvnebis Formu R ireba,
d) daskvnebis gakeTeba.

probBemuri swavBebis doneebia:
a) maswavBebBis mier probBemis dayeneba, roca is
TviTonve wyvets mas, an aCvenebs Tu rogor igna is
gadawyveti Bi mecnierebaSi (probBemuri gadmocenma),
b) maswavBebelis mier probBemis dayeneba da misi
gadawyveta studentebTan erTad (evristikulli
saubarti),
g) maswavBebBis mier probBemis dayeneba da misi
gadawyveta studentebis mier maswav Beb Bebis gareSe
(egsperimentuli amocanis gadawyveta, kvHBeviTi
samuSao da a.S.),
d) maswav Bebe B is mier studentebisaTvis davallebis
micema TviTon daayenon probBema da TviTonve
gadawyviton is.

probBemuri situaciis SesagmneBad gamoiyeneba:
a) saprobemo kiTxvebi,
b) Fizikuri egsperimentebi,
g) Fagtebi aRmoCenebis istoriidan,
d) Baboratoriulli samuSaoebi,
e) eqgsperimentu i samuSaoebi.
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probBemis dasasmeBad mniSvne B ovania Semdegi
Ffaqtorebi:
a) sakiTxis sworad Formulireba,
b) Bogikuri kavSiris arseboba adre SeswavBlil
masa B asa da axall SeZenill codnas Soris,
g) SesamCnevi zRvaris arseboba cnobill da ucnob
faqts Soris,
d) cnobili da axali, ucnobi auxsneli movHlenis
ise Sedareba, rom man gamoiwvios studntis
daintereseba,
e) saprob B emo kiTxvebi unda Seicavdnen
winaaRmdegobriv informacias da ubiZgebdnen
kanonzonmierebis mosaZebnad.

6. FizikaSi saswavBl 0 procesis organizaciis
Fformebi

rogorc cnobilia da sayove Bl Taodaa miRebulli
Tizikis swavBebis erT-erTi TFformaa HBeqcia,
Baboratoriulli samuSaoebi, pragtikull i da
seminaru B i mecadneobebi.
Beqciis mizania
a) axali codnis gadacema,
b) axali cnebebis Formu B ireba,
g) im Cvevebisa da unarebis Formulireba, romell Ta
gamoyeneba sasargebBoa pragtikaSi  gamoyenebis
mizniT,
d) codnis gamyareba da gaRrmaveba,
e) codnis SeZenis kontroli da aRricxva
BegciisaTvis momzadebisas unda gamoiyos mizani
(amocana) da misi ganxorciellebis meTodebi.
myari codnis SeZenis procesSi gansakuTrebulli
adgi Bi ukavia saswavBlo Tizikuri egsperimentis
Catarebas. saswavBlo  eqgsperimenti warmoadgens
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Tizikuri mov Benis aRwarmoebas specialluri
xe B sawyoebis saSuallebiT. is warmoadgens;

a) codnis wyaros,

b) swav Bebis meTods,

g) TvalsaCinoebis saxes. organizaciulli niSniT is
SeiZ B eba daiyos Semdeg nawi Bebad: sademonstracio

cdebi, Ffrontaluri Baboratoriulli sanuSao,
araauditoriuli cdebi da dakvirvebebi
(egsperimentull i amocanebli, SemogmedebiTi
dava l ebebi.

frontaluri Bl aboratoriulli samuSaoebi
tardeba erTdroullad erTnairi tipis

mowyobi B obaze da samuSaos dasrullebis Semdeg
xdeba miRebu Bi Sedegebis ko Beqtiuri ganxi Bva.
Baboratoriulli sanuSaoebis Catarebis sgema aseTia
a) Sesavall i saubari,

b) egsperimentis Catareba,

g) miRebu i Sedegebis damuSaveba,

g) daskvnebis Camoya l ibeba.

Sesavalli saubrisas ganixilleba Tu rogor unda
moxdes xe I sawyoebis gamoyeneba, axsni I unda ignas
gazomvis skalla, usaFrTxoebis teqnika, gaFormebis
mimdevroba. Tu romelBime studentis momzadeba
aRemateba sxvebisas, mas unda mieces ufro rTulli
samuSao da yvelas unda ganemartos, rom rTulli
samuSaos Sesrulleba ufro maRall Sefasebas iZHleva
Sefasebis kriteriumebia: damoukideb B obis xarisxi
da gaformebis sisrulle da Sinaarsi.

Fizikuri pragtikumi. codnis SeZenisa da
ganmtkicebis mizniT uaRresad didi mniSvne l oba
aqgvs  pragtikull da seminarull  mecadineobebs,
romBebzedac unda moxdes sxvadasxva amocanebisa
da saintereso Teoriulli sakiTxebis ganxilva
Zalian efeqturia ew  Tvisebrivi amocanebis
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ganxi Bva. rogorc pragtikam aCvena, Tvisebrivi
amocanebi did dainteresebas iwvevs studentebSi,
gansakuTrebiT Tu maTi Tematika miaxBoebulia
pragtikasTan.

codnis SeZenis TvalsazrisiT didi mniSvne B oba
aqvs miRebu Bi codnis efeqtur kontrols.

codnis kontroli saSua  ebas iZleva
gamovlenil ignas masallis aTvisebis done da misi
saSuallebiT srullyofill ignas swavBebis procesi.
codnis kontroli warmoadgens damakavSirebell
rgolls studentsa da  maswavBebells Soris.
Semowmebas gaaCnia: a)maorentirebebi, b) saswavl o, Q)
makontrolebeli, Dd) madiagnostirebeli, Ge)
ganmaviTarebeli da v) aRmzrdeBobiTi fungcia da
is SeiZleba Catardes: zepiri, weriTi, grafikulli
(grafikis ageba da wakiTxva), pragtikulli
(egsperimentis Catarebis unari) FormiT.
a) kontrolis maorientirebe Bi Fungcia saSuall ebas
aZllevs maswav Bebe l's gamoav B inos masallis
aTvisebis susti da ZBieri mxareebi.
b) kontrolis sawavB o fungcia swavBebis ZiriTadi
Tfungciaa da is xels uwyobs codnis Tornmirebas
ufro maRa ll doneze, agezebs studentis
damoukideb B obas da Biteraturaze muSaobas.
g) makontrolebe i Fungcia auci Bebelia
sakontro bl o da damoukidebe BI'i samuSaoebis
efeqturobisaTvis.
d) madiagnostirebeli Fungcia saSuallebas iZlBeva
dadgindes studentis warmatebis an warumateb I obis

mizezi.
e) ganmaviTarebeBi Ffunqgcia saSuallebas iZBeva
Semowmdes studentis wunari da SesaZ Bl eb B oba

gamoiyenos miRebuli codna da damoukideblad
SeimuSavos prob Bemis gadawyvetis algoriTni.
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v) aRmzrde B obiTi Funqciis arsia students
ganuviTaros angariSgebis, pasuxismgeb B obisa da
sistematuri mecadineobis unari.

studentis codnis Semowmebis erT-erTi meTodia
testireba misi dadebiTi mxarea is, rom moicavs
didi mocullobis masallas, xoBo nakBlia Iis
garemoeba, rom iZlBleva sabo B oo pasuxis Semowmebis
saSua ll ebas, magranm ar aCvenebs msjel obis
msv B e I obas. sasurvel ia testirebis Semdeg
studentma =zepirad upasuxos dasmull KkiTxvebs.
testebis Sedgenisas saWiroa gamoyenebull ignas
Semdegi meTodebi:
1) danawevrebul'i si Bogizmi. magall iTad:
a) magnituri veli mogmedebs uZrav muxtze, b) moZrav
muxtze, g) nebismier muxtze,
2) iwereba frazis nawi Bi, xol o danarCens studenti
wers,
3) swori pasuxis SerCeva,
4)students winadadeba eZleva CamoTvall os
sidideebi, movBena da aS.
5) students winadadeba eZBeva Camoayall ibos kanoni,
ganmarteba da aS.
6) students winadadeba eZBeva daweros raime
fraza, romBis bolBoSi weria asoebi s da a
(sworia, arasworia).

codnisa da unarebis Sefaseba moicavs:

1) Fizikis Fundamenturi da mniSvne B ovani cdebis
codna, Fizikuri mov lenis aRweris unari,
2) Fizikuri kanonebis codna da maTi gamoyenebis
unari,
3) Fizikuri Teoriebis ZiriTadi debulebebis codna,
4) Fizikuri termino B ogiis codna, maTi
maTematikuri FormiT Caweris unari,
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5) ZiriTadi Fizikuri cnebebisa da sidideebis
codna,
6) egsperimentisaTvis saWiro xe l sawyoebis
gamoyenebis Cvevebi,
7) sxvadasxva tipis amocanebis amoxsnis unari,
8) bunebisa da tegnikis movBenebis axsnis unari
SeZeni Bi codnis safuZve l ze,
9) Fizikis ganviTarebis ZiriTadi etapebis codna,
10) samecniero HBiteraturasTan muSaobis unari.
swavlis procesSi studentis mier daSvebuli
Secdomebi SeiZBeba daiyos sam nawi B ad:
1) uxeSi,
2) arauxeSi,
3) uzustoba.
1) uxeS Secdomebs miekuTvneba:
a) ar Flobs Fizikur kanonebs da Sesabamisad ar
Seuz B ia maTi gamoyeneba,
b) ar icis Formullebi da ver operirebs maTi,
g) ver kiTxul obs grafikebsa da sgemebs,
d) ar icis Fizikuri sidideebis ganzomi 0 ebebi,
e) amocanis pirobas ver igebs sworad, ar icis
amoxsnis meTodebi.
2) arauxeS Secdomebs ekuTvnis:
a) sgemis, grafFikis, naxazis uzustod ageba,
b) zomis erTeulebis arazusti dawera,
g) araracionaluri amoxsnis gamoyeneba.
3) uzustobebs miekuTvneba:
a) maTematikuri gardagmnebis  araracionaluri
Cawera,
b) uzustobebi Formulebis dawerisas,
g) Secdomebi gaangariSebebSi,
d) samuSaos uyuradRebod Sesrulleba.
Fizikis swav Bebis erT-erTi mniSvne B ovani
amocanaa studentis Semogmedebis ganviTareba is
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agebu B ia samecniero Semogmedebis ZiriTad

kanonzomierebebze da SeiZBeba warmodgenill ignas

Semdegi cik Bebis saxiT:

a) sawyisi monacemebis ganzogadeba,

b) abstragtulli modelis Segmna (hipoTezis

wamoyeneba),

g) Teoriulli daskvnebis gakeTeba,

d) Teoriulli daskvnebis egsperimentull i Semowmeba.
Semogmedebi Ti muSaobisas studenti

dainteresebullad CarTulli unda iyos codnis

SeZenis procesSi, am mizniT rekomendebu B ia Semdegi

meTodebi:

a) Txroba + demonstracia,

b) sgemebi, saswavl o mode B ebi, probBemuri midgoma,

g) Baboratoriulli samuSao,

d) seminarulli da pragtikull i mecadineobebi.
magaliTad, rogor SeiZleba aigos Heqcia,

rome B ic exeba idealur airebas.

1) sawyisi monacemebis ganzogadoeba: ra ician

studentebma airebis Sesaxeb? (airebs axasiaTebT

difuzia, airebi avseben im moculobas, romelSic

imyofebian, airebs axasiaTebT SekumSva da

gafarToeba,
2) idealuri airis model is ageba: drekadi birTvebi,
romBebic ganuwyvet B iv moZraoben, airis

maxasiaTebe B i1 parametrebi da maTi wneva WurWlis
ked Bebze da aS)
3) Teoriuli daskvnebis gakeTeba,
4) Semowmeba.

sasargeb l oa SemogmedebiTi savar jiSoebis
gamoyeneba, romBebic SeiZlBeba ori tipis iyos:
1) kv BeviTi. isini pasuxoben kiTxvas: ratom?
2) egsperimentaBuri. pauxoben KkiTxvas: rogor?
magaBliTad Temis: “eBeqtrulli deni BiTonebSi”
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ganxi Bvisas sasrgebBoa daisvas KkiTxvebi: ratom
xurdeba gamtari masSi denis gavBlisas?, daixazos
eleqtroTermometris sgema.

SemogmedebiTi amocana es iseTi amocanaa, rombis
amoxsnis allgoriTmi, students momzadebis mocemu
doneze ar gaaCnia.

SemogmedebiTi amocanebi mimarTullia:

a) azrovnebis B ogikis ganviTarebisaken,
b) damoukideb B obis stimu l irebisaken,
g) studentis politegnikuri ganaT Bebisa da
siax B is Segmnisadmi orientaciisaken.

saswavll o procesis auci Bebeli nawi B ia
maswav Beb B is muSaobis dagegmva. cnobi Bia gegmis
sami saxeoba:
a) kalendarul i,
b) Tematurti,
g) salleqcio.

kalendarulli gegma gu B isxmobs saaTebis
dagegmvas kviraSi, semestrSi da mT Bianad saswavl o
w B is ganmav I obaSi.

Tematuri gegmis qveS 1igullisxmeba Sesaswavli
Temis danawevreba Beqciebis mixedviT.

dagegmvaSi Sedis:
a) Beqciis nomeri,
b) Beqciis Tema,
g) ZiriTadi amocanebi,
d) ZiriTadi meTodebi,
e) saganTaSorisi kavSiri,
v) savar jiSoebi maswavBebBis xe BmZRvane B obiT,
z) damoukidebe B1 samuSao.
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7. Fizikuri sididis cnebis Formireba

saerTod, yvelbasTvis vinc Fizikas swavBobs da
gansakuTrebiT tegnikuri dargis muSakisaTvis didi
mniSvne Boba agvs TFizikuri sididis cnebas da
Sesabamisad am cnebis sworad gaazrebas.

Fizikuri sidide warmoadgens obieqtis (sxeuli,
sxeu Bl Ta sistema, procesis mdgomareoba, movllena)
garkveuli Tvisebebis maxasiaTebels xarisxobrivi
TanafardobiT, romelic erTnairia yvella
obiegtisaTvis, magram raodenobrivad gansxvavebulli
da individualuri - konkretulli oObiegtisaTvis.
magal iTad, TFizikuri sidide aCgareba, axasiaTebs
siCgaris cvlillebis siswrafes droSi da es
xarisxobrivi maxasiaTebeBi yvela obieqtisaTvis
erTnairia, magram sxvadasxva sxeulisaTvis misi
sidide sxvadasxvaa (sxvadasxvaa TviTmFrinavisa da
matareb B is aCgareba). termini “sidide” gamoiyeneba
maxasiaTeb Bad da  Tvisebad, maSin rodesac
SesaZlebelBia misi raodenobis gansazRvra -
gazomva. iseTi maxasiaTebBebi, rogorebicaa Teri,
suni, gemo jer jerobiT ar emorCileba gazonmvas,
amitom maT  sidideebs ver vuwodebT, isini
warmoadgenen mxoBod Tvisebebs. rekomendebulli
araa iseTi terminebis xmareba rogoricaa siCgaris
sidide, wnevis sidide, da sxva sityva “sidide” am
SemTxvevebSi uadgi Boa. termin “Fizikuri sididis”
nacvBlad SeiZlBleba visargebBoT termin “sididiT”
mxo B od, maSin rodesac kontegstidan Cans, rom
Baparakia Fizikur da ara maTematikur sidideze.
Fizikuri sididis erTeulli es aris Tizikuri
sidide, rombis zomac daFigsirebull ia da
miRebu ll ia raodenobrivi sididis safuzvilad
mocemuli  konkretuli Fizikuri sididisaTvis.
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Fizikuri sididis mniSvneloba esaa mocemull

obieqtSi erTeulli sididis ricxobrivi
gamoxatu Beba. magaliTad: sagnis sigrZea 2 m, 2 m -
aris TFizikuri sididis mniSvneBoba, 2 - aris

Fizikuri sididis ricxviTi mniSvneBloba, m -

Tizikuri sidids erTeulli. zogjer TFTizikuri

sididis gansazRvrisaTvis gamoiyeneba  termini

“ewodeba”. magalliTad: gamtaris eleqtrotevadoba

ewodeba sidides, romelic tolia gamtarisaTvis

gadacemu i muxtis Tardobisa mis potenciall Tan.

vinaidan Fizikuri sididis ganmarteba srullad unda

xsnides Fizikuri sidides arss, umjobesia es

ganmarteba ase Camoyall ibdes: e Beqtrotevadoba aris

Fizikuri sidide, romelic axasiaTebs gantaris

eleqtrull Tvisebas da is izomeba gamtarisaTvis

gadacemu Bi muxtis FardobiT mis potenciall Tan.
Fizikis kanonebi kavSirs amyareben Fizikur

sidideebs Soris da amitom aucillebelia maTi

gazomvis codna. Fizikuri sididis (mag. siCgaris)

gazomva niSnavs mis Sedarebas amave saxis (siCgare)

sididesTan, romelic aRebullia erTeullad.
studentebTan  Fizikur  sidideebze saubris

ZiriTadi elementebi unda iyos:

a) sididis dasaxe Beba,

b) ra movilena an sxeu i AaRiwereba,

g) sididis pirobiTi aRniSvna,

d) ZiriTadi ganmsazRvre i ganto leba,

e) ganmsazRvre i ganto Bebis Fizikuri arsi

(mag. siCgaris mniSvneBoba ricxobrivad tolia

sxeubis mier drois erTeullSi gavlili manZibis),

v)sididis erTeullis dasaxe l eba,

z) sididis erTeullis pirobiTi aRniSvna,

T) xelsawyo, romBis meSveobiTac pirdapir izomeba

mocemu Bi sidide,
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i) tegnikaSi an bunebaSi xSirad gavrcellebuli
sidideebis ricxviTi mniSvne I obebi.

tegnikuri dargis special istebisTvis
pragtikull i gamoyenebis  TvalsazrisiT Zalian
sasargeb B oa, ew. ganzonmi Bebebis meTodis codna,
rome Bic saSuallebas iZBeva Sefasebull ignas esa Tu
is sidide, maSin rodesc nmisi sididis zusti
gaangariSeba da gazomva ZneBia an SeuZBebeli. es
meTodi Tavisi mimzidve B obisa da efeqturobis gamo
xels uwyobs TFizikis gaRrmavebull  Seswavllas,
students unergavs sakuTar ZalebSi rwnmenas,
saSuallebas aZlBevs swrafad Seafasos pasuxi,
Seamowmos TviTon pasuxi, aRadginos daviwyebulli
Fformu Ba ganocdaze.

ganzonmi Bebebis meTodis gamoyenebisaTvis saWiroa
miviROT ori intuiciurad cxadi mtkiceba.
Lnebismieri Fizikuri sididis ganzomi Beba SeiZleba
iyos mxollod ZiriTad sidideebad aRebu i
sidideebis ganzomi B ebebis xarisxebis namravli.
2. raRac Fizikuri movBlenis amsaxveli ganto Bebis
orive mxaris ganzomi Bebebi erTnairi unda iyos.

ganvixi BoT magaliTebi: 1) vTqvaT xe B Si gvikavia
rezinis grZeli da wrilli zonari. misi erTi bollo
mivabaT xeze, xoBo meore davikavoT xelSi da
gavaganavoT.  vnaxavT, rom zonarSi  aRiZvreba
morbenall i tall Rebi. ganzonmi B ebebis meTodis
gamoyenebiT gamoviyvanoT Formull g romelic
saSua B ebas mogvcems viangariSoT aRZrulli talRis
siCgare. cxadia, siCqare damokidebu i igneba zonris

daWimvis £ ZalBaze, mis ! sigrZeze da zonris ™
masaze e.i. sull gvagvs oTxi sidide, romell Ta Soris
kavSiric gvainteresebs. amovweroT am sidideebis

e o LB
ganzoni Bebebi 5GSE sistemaSi: ) "'Irf‘ﬂ,

27



a.hﬂ . 2.8y

8% I~L@  wm~y . vimsjeBoT ase vF#IFm!

(@.6.¥ - raRac ricxvebia) sidides ganzomileba ar

egneba  maSin, rodesac  FormullaSi Semava b i

TiToeulli ZiriTadi sididis xarisxis maCvenebe b1 0-
is tol1i igneba. gvagvs:

parta+d A5 . pgTivid

amovxsnaT ganto BebaTa sistema:
l4a+85=0
'[ a+y =

-2a—1= 'I]

1 1 1

miviRebT: <~ 2 B = 2 "T32 s Faqti,
rom moyvani I ganto BebaTa sistemas aqvs erTaderTi
amonaxsni gvaZ B evs inis garantias, rom

uganzomi Bebo kombinacia:

i

8
=
Fi

v '1h= F
aseve erTaderTia CvenTvis salntereso kombinacia
gamosaxeba FormuliT:

1 1 1
m3 2nJ2=4
sadac < uganzoni Bebo sididea. sabo B ood gvagvs
_|Fl
S m
am ukanaskne I i tolobis orive mxaris
ganzonmi B ebebi cxadia erTmaneTis tolia

araerTgzis Catarebullma cdebma  daadastures
miRebul i Formullis samarT 0 ianoba.

2) warmoidgineT, ronm gvinda rogorRac
SevaFasoT  wneva  dedamiwis  centrsSi. rogor
mivudgeT am amocanas? cxadia, pirdapiri gazomva
SeuZBebelia vimsjeBoT ase, Tu Cven gvinda raRac

F wonis sxeulis wnevis povna dedamiwaze saWiroa
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es wona gavyoT am sxeulis FFuZis 5 FarTze
vTqvaT, Cven viciT dedamiwis Mg masa da misi “e
radiusi (es sidideebi moyvaniBlia cnobarebSi).

CvenTvis cnobi Bia simZimis Zalis aCgareba
dedamiwis zedapirze 5. zemoTgmu B idan
gamomdinare, “mT Bianad dedamiwisaTvis” Zalis

ganzomi Bebis mgone “maxasiaTebeBi” sidide igneba

Mef  dedaniwis

“maxasiTebe B i” sidide, ronme I sac farTobis

ganzomi Beba eqneba, cxadia igneba misi radiusis
2

kvadrati - "-"w. ax Ba SevniSnoT, rom TviTon sidide

4 ganisazRvreba dedamiwis masiT da radiusiT.

marT Bac Tu dedamiwis zedapirze devs ™ masis qva,
maSin misi wona gamoiTveba FormuliT:

mM
n:g = } _=
R?

sadac ¥ gravitaciulli mudmivaa.
axBa cxadia, rom dedamiwis “maxasiaTebeli”
wneva to B igneba;

bolo TormulBaSi Cven vixmareT brWyalebi,
vinaidan es ukanaskneBi aris raRac “maxasiaTebeli”
sidide, romelic, cxadia ar SeiZBeba CavTvaloT
zustad dedamiwis wnevad mis centrSi. miuxedavad

amisa, SeiZlleba viFfiqroT, rom didad ar
gansxvavdeba wnevisagan dedamiwis centrSi, vinaidan
swored wneva mis centrSi unda iyos “dedamiwis
maxasiaTebe i mT N ianad”. wina magaBiTis
analogiurad ZiriTadi sidideebi, romBebic unda

. a a1, a2 —
anowweroT Semdegia: F (3-8 587"} dedaniwis masa

R

Me (9), dedamiwis radiusi “® (sm) da gravitaciulli
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mudmiva ¥ (sm? g+ wm?2 ). Cvens SemTxvevaSi ZiriTadi
erTeullebia sigrZe, masa da dro. advi B'i dasadgenia,
rom erTaderTi uganzomi Bebo kombinaciaa
. :-{—l- . p~1

v Mg Cvens mier zemoT “gamoyvani Hi

formulla”

miiReba maSin, rodesac CavTvliT, rom uganzomi lebo
kombinacia didad ar gansxvavdeba erTisagan. CavsvaT

- A - M = A-10°7 = — - 2
ricxviTi monacemebi: Mg =©¢°10 g e 64107 oy

y=67-10% g gl-wn2, maSin din/sn?* 14 pbar.
geoFizikosebis mier Catarebulli rTulli
gaTvlebiT miRebulia, rom dedamiwis centrSi wneva
tolia 4 mbar-is. ar gikvirT, rom C(Cvens nmier
Catarebull'i uxeSi gaTv B ebi mxo 1 od 4-jer
gansxvavdeba geoTizikosebis gaTv B ebisagan.
Fizikosebi am SemTxvevaSi amboben, rom Cven miviReT
erTnairi rigis sidideebi (gavixsenoT, rom
sidideebs Soris gansxvaveba aWarbebs erT rigs Tu
Sefardeba 10-ze metia). gaTvlis procesSi Cven ar
migviRia mxedve BobaSi, rom dedamiwis Semadge I oba
erTgvarovani ar aris, garda amisa, simZimis Zalbis
aCgarebis mniSvneBobad Cven aviReT nmisi sidide
dedamiwis zedapirze da bolBos xells araferi ar
gviShida “maxasiaTebel” TfarTobad agveRo

magaliTad ara ReDaraned “didi” kveTis TFarTobi.
miuxedavad am yvelafrisa Cven miviReT
damakmayofi Bebe B 1 sizustis sidide.

3. allbaT  sainteresoa imis  gageba, rom
ganzonmi Bebebis meTodis gamoyeneba SesaZBebelia
ara marto usullo sagnebis, aramed “cocxali
bunebis” mimarTac. sanam Sesabamisi magaBiTis
ganxi Bvas daviwyebdeT SevniSnoT, rom TFizikaSi
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arsebobs  ew. msgavsebis  principi, romelic
sxvadasxva Fizikuri mov Benis mode Birebis
saSuallebas iZBeva. or movBenas Fizikurad msgavsi
ewodeba, Tu maTi aRmweri uganzomi Bebo sidideebis
kombinacia erTnairia erTi movBenis aRweridan misi
msgavsi movBenis aRweraze gadasvBa yovelTvis
SesaZ B ebe B 1a mastabebis gadaangariSebiT.

axBa ganvixi BoT magalBiTi. biol ogebi amtkiceben,
rom mSieri mgBebis ve Bur cxenebze nadirobis AaTi
cdidan mxoBod erTia warmatebulli. eiveluri
cxenebis rema danakargs ganicdis mxo 1 od

Tavdasxmis 10 SemTxvevaSi, miuxedavad imisa, rom
remaSi arian axallgazrda cxenebic, e.i. ganodis, rom
isinic iseve swrafad darbian, rogorc sxvebi?
ganvixi BOoT xandazmuBi cxenebi da kvicebi.
davuSvaT, rom miuxedavad asakSi sxvaobisa maTi
tanis sinkvrive erTnairia garda amisa, vTqvaT, maTi
tanis ganivkveTis eTeull FfarTze mosulli kunTebis

Zalla erTnairia aRvniSnoT M, L
xandazmu i cxenis masa, maxasiaTebeBi zoma da

maxasiaTebe D1 siCgare, xolo ™. L ¢ kvicis
Sesabamisi maxasiaTeb Bebi. maSin simkvrive da Zalla
ganzomi Bebebis Sesabamisad SeiZBeba ase Caiweros:

M {.‘u'L

i: }
xandazmu B i cxenisaTvis (13- da da

m L
anal ogiurad FkvicisaTvis (5_3} da (E} kvici da
xandazmu B i cxeni  sakmaod maRali sizustiT
SeiZl eba CaiTvallos geometriullad msgavs
obieqtebad da Sesabamisad gvagvs Semdegi cxadi
to I obebi:
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M (ML
(7z) (7=

{m- 1 {mf' 1
.?_=} da t_‘}

I
agedan miiReba; (:!_'lm{_} e.i. xandazmulli cxenisa da
kvicis siCgareebi erTnairia es xsnis im Fagts, rom
remaSi, romelic gaurbis mSieri mgBebis Xxrovas
xandazmuBi  cxenebisa da kvicebis siCgareebi
erTnairia marTalia kvicis nabijebi ufro mokHlea
vidre cxenis (/<L) magram amave proporciiT
nabi jebis sixSire metia (f < T).

Tu davuSvebT, rom remis siCgare araa nakBebi
mSieri mgBebis xrovis sixSireze davaskvniT, rom
mg Bebi mSieri darCebian, magram gavixsenoT, rom
Cvens mier aRwerilli nmeTodi sididis rigiT
miax B oebiTia Cvens magaB iTSi magsimaBuri gadaxra
an erT an meore mxares gamowveullia cxove Bebis
kunTis ZaBiT. SeiZleba ise moxdes, rom susti kvici
(an Tundac xnieri cxeni) CamorCes remas, xollo
mgBebs Soris yveBlaze ZBieri gaiWras win da
amdenad gamodis, rom mg Bebi mSieri ar darCebian.

mkiTxveBi unda gavafrTxiBloT, rom aseTi
msjeBobiT metismetad gataceba, roca sagme exeba
cocxall bunebas, araa saliro. ufro zustad rom
vTgvaT yuradReba unda mivagcioT im winadadebebis
Sesru B ebas, romell Ta Sesaxebac zemoT vTqviT, roca
gamoviyvaneT Tanafardoba:

es gafrTxi Bebalgasagebi gaxdeba Semdeg magaB iTze.
vTgvaT zrdasrulli adamiani sirbiBSi Seejibra

patara biWs. cxadia am SemTxvevaSi (:}N{-}
Tanafardobas adgilli ara agvs - udavod didi
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gauswrebs pataras. ag upirvelles yovlisa irRveva is
ZiriTadi piroba, romBis Sesrullebasac zemoT
viTxovdiT - kerZod geometriulli msgavsobis
piroba. zrdasrulli adamianisa da bavSvis sxeullis
proporciebi erTnairi araa garda amisa maTi
kunTebis Zallis to B oba aSkarad saeWvoa.

amrigad, moyvani B i maga B iTebi naT Bad
gviCveneben Tu ramdenad saintereso da pragtiku lad
gamosayenebadi mecnierebaa Fizika, rogorc usullo
sagnebis, ise cocxalli bunebis mimarT. Cvenis azriT,
aseTi magall iTebis ganxi Bva mniSvne B ovhad Seuwyobs
xe Bs studentebis dainteresebas Fizikis SeswavliT.

sarCevi

1. Fizikis swavlebis adgi Bi Tanamedrove

mecnierebasa da teqnikaSi 3
2. swav Bebis meTodika, rogorc pedagogiuri
mecniereba 5
3. Fizikis swav Bebis miznebi da amocanebi ------------ 8
4. Fizikis swavBlebis didagtikis fsigoBlogiisa da
swav Bebis meTodikis zogierTi sakiTxebi ----------- 11
5. Fizikis swav Bebis meTodebi 15
6. FizikaSi sawavBl 0o procesis organizaciis
Fformebi 18
7. Fizikuri sididis cnebis Formireba ------------------ 25
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