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winasityvaoba 

sabunebismetyvelo disciplinebis swavlebis mi-

zania aziaros moswavle sabunebismetyvelo mecniere-

bis safuZvlebs da ganuviTaros  kvlevis unar-Cveve-

bi, rac mas saSualebas miscems Seicnos da gaiTavisos 

samyaro, swavlebis am safexurze moswavles kidev 

ufro metad uviTardeba SemecnebisaTvis saWiro 

unar-Cvevebi. is movlenebis garegnuli aRweridan ga-

dadis movlenaTa arsis wvdomaze, Seimecnebs  Ziri-

Tad fizikur kanonebs. moswavle iwyebs  empiriuli 

gziT samyaros aRqmas, SemoqmedebiTad azrovnebas, 

cdilobs samyaroSi adamianis adgilisa da mniSvnelo-

bis gansazRvras.
1 

  moswavlis codnis uSualo wyaro da Tanamgzav-

ri aris saskolo saxelmZRvanelo. is unda Seicavdes 

programiT gaTvaliswinebul sakiTxebze codnis im 

moculobas, romlis Seswavla – dauflebac moswav-

lisTvis savaldebuloa. saxelmZRvanelo unda asaxav-

des uaxloes miRwevebs mocemul mecnierebaSi, peda-

gogiurad da meTodurad idges maRal doneze da gam-

sWvaluli iyos swavlebis didaqtikuri principebiT, 

iTvaliswinebdes moswavlis asaks da mis Tavisebure-

bebs, dawerili iyos gamarTuli literaturuli 

eniT, teqnikurad maRal doneze gaformebuli da a.S. 

saswavlo teqsti ise unda iyos dawerili, rom mos-

wavleSi iwvevdes kmayofilebas da zrdides masSi 

swavlisadmi siyvaruls, wignze damoukidebeli muSa-

obis Cvevebs. saskolo saxelmZRvanelo ar unda war-

moadgendes umaRlesi skolis konspeqts. Cven unda 

gvaxsovdes, rom skolaSi vzrdiT ara fizikoss, maTe-

matikoss, biologs, aramed moazrovne, ganviTarebul 

                                                 
1 erovnuli saswavlo gegma. 2011-2016.gv.1145-1304. 
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pirovnebas, romelic dauflebulia mecnierebaTa sa-

fuZvlebs da Seswevs unari miRebuli zogadi ganaT-

leba gamoiyenos praqtikaSi.              

Cveni mizani ar aris sruli saxelmZRvanelos 

Seqmna. es rTuli da Sromatevadi  samuSaoa. konkre-

tuli gadawyveta mocemulia sabazo safexuris fizi-

kis kursis mxolod calkeuli TemebisaTvis. 

TiToeuli Tema warmodgenilia paragrafis sa-

xiT. yoveli paragrafis pirvel muxlSi mocemulia 

meToduri analizi, Tu ratom unda aigos saswavlo 

teqsti da SeTvisebis meTodikuri aparati ise, ro-

gorc Cven gvaqvs. es  analizi faqtobrivad meTodu-

ri miTiTebebia maswavleblisaTvis. meToduri gan-

xilvis Semdeg mocemulia sakuTriv gakveTili Tavisi 

codnis SeTvisebisa da ganmtkicebis meTodikuri apa-

ratiT. 

Tanamedrove meTodikur aparats aucileblad 

sWirdeba fizikuri eqsperimentis sakiTxebic. is  or-

ganuli nawili unda iyos meTodikuri aparatisa. mag-

ram es Cveni kvlevis sagani ar aris. amitom Cven mza 

saxiT viyenebT ukve arsebuls da gameoreba Tavidan 

rom aviciloT, ar mogvyavs. 

calkeuli Temebis organizacia (miuxedavad 

fragmentulobisa) organulad Seexo kursis Sinaar-

ssa da struqturas.  

buneba erTiania. meqanikuri, siTburi, eleqtro-

magnituri, ... movlenebi bunebaSi  cal-calke ar xde-

ba. samwuxarod, es erTianoba fizikis swavlebaSi da-

kargulia. uamisod ki SeuZlebelia swori msof-

lmxedvelobis  Camoyalibeba. fizikis erTianoba bu-

nebis mTlianobas unda asaxavdes, fizikis saswavlo 

kursis agebis erT-erTi umTavresi meTodologiuri 

principi unda iyos. am erTianobis danaxva fizikis 

fundamenturi principebisa da kanonebis saSualebiT 

SeiZleba. 
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fizikis erTianobis realizeba ganapirobebs 

imas, rom gadavuxvioT fizikis tradiciul dayofas 

nawilebad: meqanika, molekuluri fizika, eleqtroba 

da magnetizmi, optika . . . da TiToeuli nawilis da-

moukidebel Seswavlas calkeul klasSi. aRniSnuli 

tradicia ar eTanxmeba moswavlis asakobriv – fsi-

qologiur Taviseburebebs. amitom fizikis ama Tu im 

nawilis (magaliTad, meqanikis) kanonzomierebani swav-

lebis sabazo safexuris yvela klasSi unda ganvixi-

loT. rasakvirvelia, igive exeba sxva nawilebsac.  

fizikis Tanamedrove kursis agebis principebi 

tradiciulTan SedarebiT axlebur gaazrebas saWi-

roebs. aseTi gaazreba samecniero-didaqtikur kvle-

vas moiTxovs. aucilebelia fizikis kursis agebis me-

Todologiuri sakiTxebis ganxilva, raTa SemuSavdes 

axali sistemuri midgoma, romelic safuZvlad dae-

deba Tanamedrove da TviTmyofadi erovnuli saxel-

mZRvaneloebis Seqmnas. 

meqanikis kursis agebisas gamovdivarT fizikis 

erTianobis meTodologiuri principebidan. amas va-

keTebT cnebis Sinaarsis gafarToebis safuZvelze. 

vnaxoT rogor vagebT kinematikas. pozicia ase-

Tia: siCqaris cneba ar Semogvaqvs mxolod meqanikuri 

moZraobis magaliTze. aqve vixilavT sinaTlis siCqa-

res da bgeris siCqares, e.i. vafarToebT siCqaris 

cnebis Sinaarss ise, rom movicavT fizikis sxvadasxva 

movlenas (akustikurs, optikurs, eleqtromagni-

turs). samomavlod, albaT, mizanSewonili iqneba fi-

zikis sruli kursis agebisaTvis ganvixiloT moleku-

lebis moZraobac. vTqvaT, difuziis magaliTze. 

kinematikis Seswavlisas ibadeba Semdegi kiTxva: 

aqtualuria Tu ara vaswavloT grafikebi swavlebis 

sabazo safexurze? sakiTxs arTulebs is, rom am Sem-

TxvevaSi maTematikis kursSi Sesatyvisi Tema am dro-

isaTvis ar aris Seswavlili. marTalia, is am safe-
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xurze Seiswavleba, magram sakmaod mogvianebiT da 

sakmaod xangrZlivi drois ganmavlobaSi. 

Cvenma dakvirvebam aCvena, rom moZraobis grafi-

kuli warmodgena sakmaod mZimed aRiqmeba moswavlee-

bis mier. amitom  sakiTxi Semdgom Seswavlasa da ga-

dawyvetas moiTxovs fizikisa da maTematikis saganTa-

Sorisi kavSiris safuZvelze.   

 fizikis swavlebis dawyebiT etapze CvenTvis 

gansakuTrebuli mniSvneloba aqvs maTematikuri az-

rovnebidan fizikur azrovnebaze gadasvlas. rogorc 

zemoT aRvniSneT am droisaTvis moswavleebs sakmaod 

aqvT ganviTarebuli maTematikuri azrovneba. maT uk-

ve ician gantolebis amoxsna (fizikisaTvis erTucno-

biani gantolebac sakmarisia) da fizikur formulas 

aRiqvamen, rogorc maTematikur gantolebas. aviwyde-

baT sidideebis erTeulebis gaTvaliswineba. magali-

Tad, zogadad tolobas A=B moswavleebi aRiqvamen, 

rogorc ricxvebis tolobas da erTeulebis tolo-

bac rom aucilebelia, xSirad aviwydebaT. fizikis 

Seswavlisas ki amis gaTvaliswineba aucilebelia. 

problematuria agreTve mrudwiruli moZraobis 

swavlebis – saxeldobr, risi ganxilvaa saWiro – 

sakiTxi swavlebis sabazo safexurze kinematikaSi. 

fizikis swavlebis dawyebiT etapze dinamikis 

kursis agebisas arsebiTi sakiTxia misi mwyobri, lo-

gikuri da fizikuri gamarTva. rogorc wesi, saskolo 

kursis dinamikis ageba niutonis kanonebis safuZvel-

ze xdeba. am etapze ki niutonis kanonebi, garda I-sa, 
ar Seiswavleba. es problema saswavlo-meTodur li-

teraturaSi faqtobrivad ar aris ganxiluli. sakiT-

xi sakmaod rTuli da Rrma aris. saxeldobr, Seexeba, 

erTis mxriv, fizikuri cnebis, misi gansazRvrebis da, 

meore mxriv, fizikis kanonis urTierTmimarTebas. 

rogor ganvsazRvroT fizikuri sidide? erTi 

ram naTelia: romeli gzac ar unda avirCioT, gansaz-
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Rvreba unda asaxavdes rogorc Tvisobriv mxares, 

romelic cnebis raobas gamoxatavs, aseve raodenob-

rivs. es mxareebi ki eqsperimentis saSualebiT unda 

davadginoT, rac faqtobrivad fizikuri kanonis 

dadgenas niSnavs. Tanamedrove fizikam naTeli gaxada 

arsebiTi urTierTkavSiri fizikuri sididis gansaz-

Rvrebasa da kanons Soris. am urTierTkavSiris gauT-

valiswineblad SeuZlebelia fizikuri sididis 

srulyofili gansazRvra. swored, es ar aris saTana-

dod asaxuli saswavlo-meTodikur literaturaSi. 

fizikaSi jer kidev myaria formaluri logiki-

dan momdinare warmodgenebi. magaliTad, amtkiceben, 

rom Tanafardoba F = ma SeiZleba kanonad CavTvaloT 

mxolod im SemTxvevaSi, Tu samive sidides am Tana-

fardobisagan damoukideblad ganvsazrvravT. Tana-

medrove fizikam gaarkvia, rom es principulad SeuZ-

lebelia: gansazRvrebas ver CamovayalibebT kanonis 

gamoyenebis gareSe. gansazRvreba kanonis asaxvaa, ma-

Ti gaTiSva SeuZlebelia. amitom motanili Tanafar-

doba erTdroulad kanonicaa da Zalis gansazRvreba-

sac gvaZlevs. aseTi ram ucxoa formaluri logiki-

saTvis da amitomac ar aris igi sakmarisi fizikisaT-

vis. TvalSisacemi magaliTia, rom fizikaSi gansaz-

Rvreba uaxloesi gvarisa da specifikuri niSnis mi-

xedviT, faqtobrivad gamousadegaria, rasac, ro-

gorc wesi, gverds uvlis saswavlo-meTodikuri li-

teratura. 

problemis arsi kargad aris gadmocemuli wig-

nSi.
2
 visargebloT citatiT: “yvela fizikur kanonsa 

da fizikur Teorias . . .  siRrmiseuli da daxvewili 

Tvisebebi gaaCnia, saxeldobr, isini erTdroulad 

gvaZleven rogorc saWiro cnebebis gansazRvrebas, 

                                                 
2 Физика пространства-времени. Тейлор Э.,Уилер Дж.-М., Мир.1971, 140-143. 
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aseve Sedegebs, romlebic maT gamoyenebidan gamomdi-

nareobs. . . . rogor uimedod moZvelda Zveli Teori-

is lozungi :“ nu daiwyeb gamokvlevas, Tu ar Camoaya-

libeb cnebebs!” adamianis SemecnebaSi nebismieri win-

svlis WeSmariti SemoqmedebiTi arsi imaSi mdgomare-

obs, rom Teoria, cneba, kanoni da gazomvis meTodi, 

samudamod erTmaneTisagan ganuyofelni, warmoiSobi-

an erTmaneTTan uwyvet kavSirSi.” 

 fizikuri sididis gansazRvrisaTvis kanoni 

gvWirdeba, kanonis dasadgenad cdas unda mivmarToT, 

xolo cda rom CavataroT fizikuri sididis Tvisebe-

bi unda vicodeT. es Tvisebebi ki mxolod cdiT SeiZ-

leba gavigoT. erTi SexedviT Sekruli wre miviReT. 

magram es mxolod formaluri logikis Tvalsazri-

siT, fizikis logika ki dialeqtikuria (Sinaarsobri-

vi). ar SeiZleba moviTxovoT, rom jer Camovayali-

boT gansazRvreba, Semdeg cal-calke davadginoT fi-

zikuri sididis Tvisebebi da kanoni. dakvirvebaTa da 

eqsperimentis safuZvelze Cndeba pirveli warmodge-

nebi, Semdeg – savaraudo debulebaTa sistema. debu-

lebaTa am sistemaze dayrdnobiT iqmneba raodenob-

rivi fizikuri Teoria, romlis sisworesac isev cda 

amowmebs. Semecnebis am procesSi fizikuri cnebis 

gansazRvreba, kanoni, gazomvis meTodi da Teoria er-

TmaneTTan uwyvet kavSirSi yalibdeba da swored amis 

asxvaa saWiro saswavlo - meTodikur literaturaSi 

fizikuri cnebis srulfasovani gansazRvrebis Camo-

sayalibeblad. 

gasagebi unda iyos mizezi, Tu ratomaa SeuZle-

beli fizikis swavlebis dawyebiT etapze dinamikis 

kursis srulfasovani logikuri gamarTva. is faqti, 

rom ar Seiswavleba niutonis II kanoni, ar gvaZlevs 

saSualebas Zalis zusti raodenobrivi gansazRvri-

saTvis da misi erTeulis dasadgenad. amitom auci-

lebeli xdeba SemovliTi gzebis Zieba. aq ki praqti-
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kulad nebismier saxelmZRvaneloSi gvaqvs logikuri 

Cavardna, rodesac raime mtkicebis ukan igulisxmeba 

(Tumca ar iswavleba) niutonis II kanoni. 

paragrafSi “Zala”, TiTqmis yvelgan, moyvanili 

magaliTebis Semdeg mocemulia Zalis cnebis gansaz-

Rvreba. saxeldobr, Zala moZraobis siCqaris Secvlis 

mizezia. es Zalis cnebis safuZvliani Semotanaa, mag-

ram gansazRvreba mxolod Tvisebrivia. gasagebicaa, 

avtorebi ver axerxeben raodenobriv gansazRvrebas 

zemoTqmulis gamo. zogierT saxelmZRvaneloSi Zalis 

gansazRvrebaSi mocemuls emateba is, rom Zala de-

formaciis gamomwvevi mizezia. magram es ukve kerZo 

SemTxvevaa da gamogvadgeba mxolod drekadobis Za-

lis gansazRvrisaTvis. CvenTvis miuRebelia Zalis 

cnebis aseTi gansazRvreba, rameTu amosavalia fizi-

kuri cnebis gafarToebis xarjze misi erTianobis 

warmoCena. es ki SeuZlebelia, rodesac Zalis gansaz-

Rvreba dagvyavs erTi konkretuli Zalis (am SemTxve-

vaSi, drekadobis) SemTxvevaze. 

amis Semdeg dgeba sakiTxi Zalis erTeulis Semo-

tanis Sesaxeb. radgan niutonis II kanoni am etapze ar 

Seiswavleba, isic problematuria. saxelmZRvaneloSi 

weria Semdegi: Zalis erTeulad arCeulia Zala, rome-

lic 1kg masis sxeulis siCqares 1 wm-is ganmavlobaSi 

1 m/wm-iT cvlis. is Tvisebriv gansazRvrebas eTanxme-

ba, TiTqos kargia, magram praqtikulad logikuri 

naxtomi gvaqvs, radgan moyvanili mtkicebis ukan igu-

lisxmeba niutonis II kanoni (niutonis II kanoni mar-

Tebuli rom ar iyos, arc Zalis erTeulis aseTi gan-

sazRvreba iqneboda misaRebi). 

sirTules vawydebiT Zalis raodenobrivi gan-

sazRvrebis drosac. saxelmZRvaneloebSi lozungis 

saxiT weria, rom simZimis Zala miT metia, rac ufro 

metia sxeulis masa. isev logikuri naxtomi da Semdeg 



 

 10 

gvaqvs F=mg, xolo rogor mivediT am formulamde ki 

Zalian gaugebaria. gaugebrobas iwvevs agreTve Zalis 

gazomvis meTodi. naCvenebia, rogor xdeba simZimis 

Zalis gazomva dinamometris meSveobiT. Semdeg ki we-

ria, rom dinamometriT SeiZleba gaizomos sxva Zale-

bic: xaxunis Zala, drekadobis Zala da a.S. isev 

gvaqvs lozungi da ar aris naCvenebi, ratom da ro-

gor zomavs dinamometri sxvadasxva bunebis Zalas sa-

erTod. 

axla davsvaT kiTxva: sad aris gamosavali? Cven-

Tvis cnobil saxelmZRvaneloebs Soris ver mivuTi-

TebT saxelmZRvanelos, sadac dinamikis kursi fizi-

kurad da logikurad aris gamarTuli da daZleulia 

es siZneleebi. mizezi gasagebi unda iyos Cveni ze-

moTmotanili msjelobidan. kursis logikuri da fi-

zikuri gamarTvisaTvis aucilebelia SemovitanoT 

fizikuri kanoni, saTanado kanonzomiereba. rasakvir-

velia, es ver iqneba niutonis II kanoni. 

fizikis swavlebis sabazo safexurze arsebobs 

erTaderTi gza, romelic akmayofilebs misawvdomo-

bis princips. Zalis cnebis gansazRvrebisa da gazom-

vis meTodis fizikurad da logikurad gamarTuli 

gadacemisaTvis unda daveyrdnoT hukis kanonsa da 

ZalTa wonasworobis pirobas. es ukanaskneli im Sem-

TxvevaSi, rodesac Zalebi erTi wrfis gaswvrivaa mi-

marTuli. gaugebaria, ratom eridebian avtorebi 

ZalTa wonasworobis pirobis gamoyenebas dinamikaSi, 

maSin rodesac kursis bolos Seiswavleba hidrosta-

tika. 

rasakvirvelia, am gzis sruli realizeba saxel-

mZRvanelos saqmea. Cven ki SevexebiT nimuSis saxiT 

mxolod zogierT arsebiT aspeqts. 
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$ 1.   meqanikuri      moZraoba 

m e T o d u r i    m i T i T e b a   

am paragrafis agebas viwyebT konkretuli maga-

liTebis moyvaniT, romelic aRwers meqanikur moZra-

obas (kerZodan zogadisaken). am monakveTis bolos 

vaZlevT moswavles kiTxvas, romelic saSualebas aZ-

levs ipovos msgavseba meqanikuri moZraobis magali-

Tebs Soris. es amzadebs mas aRiqvas meqanikuri moZ-

raobis gansazRvreba. magaliTad, Sesaferisia aseTi 

kiTxva “ras niSnavs, rom TviTmfrinavi mifrinavs ca-

Si?” 

aTvlis sxeulis zogad gansazRvrebamde kvlav 

kerZo magaliTebiT  mivdivarT. gansazRvrebis Semdeg 

teqstSi vrTavT iseT savarjiSos, romelic am gan-

sazRvrebis analizs moiTxovs. es aucilebelia, rad-

gan am asakis moswavle ZiriTadad imaxsovrebs (rep-

roduqciuli azrovneba) da uWirs damoukidebeli az-

rovneba. fizikuri azrovnebis ganviTareba intuici-

ur unarze ki ar unda iyos dayrdnobili, aramed ama-

Si mas wigni unda exmarebodes. magaliTad, Semdegi 

saxis savarjiSo “oTaxSi molekulebi ganuwyvetliv 

moZraoben. daasaxeleT aTvlis sxeuli.” am savarji-

SoTi yuradRebas vamaxvilebT aTvlis sxeulis auci-

leblobaze. amis Semdeg kargia moswavle gavarkvioT 

moZraobis fardobiTobaSi. imisaTvis, rom moswavle 

Cawvdes moZraobis fardobiTobis Sinaarss am nawilis 

bolos vaZlevT savarjiSos: “navi micuravs zRvaSi. 

ris mimarT aris uZravi an moZravi masSi mjdomi me-

Tevze?”  

Semdeg Semogvaqvs traeqtoriis, gzisa da gavli-

li manZilis cnebebi. amas vakeTebT magaliTebis meS-

veobiT. varkvevT moswavles traeqtoriisa da gzis 

SinaarsSi. veubnebiT, rom gza izomeba sigrZis erTe-

ulebiT, magaliTad, metrebiT. bolos ki vsvamT kiT-
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xvas “sigrZis romel erTeulebs daasaxelebdiT ki-

dev?” 

saswavlo teqstis  bolos codnis SeTvisebisa da 

ganmtkicebis meTodikuri aparati, rogorc wesi, Sed-

geba sami nawilisagan. pirvel nawilSi gvaqvs savarji-

Soebi fizikis enaze metyvelebis ganviTarebisaTvis. 

aseTebia: Seavse winadadeba miTiTebuli sityvebis ga-

moyenebiT; gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma. amocanebis amoxsna fizikis swav-

lebis ganuyofeli nawilia. igi swavlebis mizanicaa 

da meTodic. maT gareSe SeuZlebelia mtkice codnis 

SeZena da misi praqtikuli gamoyenebis unar-Cvevebis  

gamomuSaveba. amitom, meore  nawilSi gvaqvs saswavlo 

teqstis fizikur gaazreba-gagebaze mimarTuli kiT-

xvebi da savarjiSoebi. es kiTxvebi gansxvavdeba gak-

veTilis bolos mocemuli tradiciuli kiTxvebisa-

gan. tradiciul kiTxvebs, rogoricaa, magaliTad, 

“ras ewodeba aTvlis sxeuli?” viyenebT miTiTebisaT-

vis, romelsac gegmis saxiT vaZlevT moswavles mesame 

nawilSi. es miTiTeba daexmareba moswavles moamza-

dos gakveTili da, rac mTavaria, moyves. amis garda, 

maTi gamoyeneba SesaZlebelia Tavis bolos gameore-

bis mizniT. 

        

g   a   k   v   e   T   i   l   i 

gemi micuravs zRvaSi, adamiani midis gzaze, 

TviTmfrinavi mifrinavs caSi. yvela es magaliTi me-

qanikuri moZraobis magaliTebia. 

axla gavarkvioT ra aris meqanikuri moZraoba. 

ras niSnavs, rom adamiani midis gzaze? icvleba misi 

mdebareoba xis, saxlis, buCqis mimarT. aseve icvleba 

gemis mdebareobac napiris mimarT. 

• ras niSnavs, rom TviTmfrinavi mifrinavs caSi? 
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amgvarad, meqanikuri moZraobisas aucileblad 

icvleba sxeulis mdebareoba sxva sxeulis (sxeule-

bis) mimarT. 

sxeulis mdebareobis cvlilebas sxva sxeulis 

(sxeulebis) mimarT, meqanikuri moZraoba ewodeba. 

sxeuls, romlis mimarT ganixilaven mocemuli 

sxeulis moZraobas, aTvlis sxeuls uwodeben. 

• oTaxSi molekulebi ganuwyvetliv moZraoben. 

daasaxeleT aTvlis sxeuli. 

matarebelSi mjdomi adamiani moZraobs xeebis, 

Senobebis mimarT, magram uZravia matareblis vagonis 

mimarT. velosipedisti moZraobs saxlebis, xeebis, 

manqanebis mimarT, magram uZravia velosipedis mi-

marT. am magaliTebidan vxedavT, rom erTi da igive 

sxeuli SeiZleba moZraobdes erTi aTvlis sxeulis 

mimarT da uZravi iyos meore aTvlis sxeulis mimarT. 

amgvarad, sxeulis meqanikuri moZraoba Tu uZra-

oba damokidebulia aTvlis sxeulis arCevaze. es niS-

navs, rom meqanikuri moZraoba da uZraoba fardobi-

Tia. 

• navi micuravs zRvaSi. ris mimarT aris uZravi 

an moZravi navSi mjdomi meTevze? 

  dafaze carciT weris dros rCeba kvali, Tov-

lze gavlisas adamiani tovebs kvals. kvali warmo-

vidginoT rogorc wiri. SegviZlia vTqvaT, rom sxeu-

li moZraobs wirze. rasakvirvelia, es wiri yovel-

Tvis xiluli ar aris. magaliTad, pepelas frenis wi-

ri uxilavia. 

wirs, romelsac Semowers moZravi sxeuli, traeq-

toria ewodeba. 

traeqtoria SeiZleba iyos sxvadasxva wiri, 

umartivesia wrfivi traeqtoria. magaliTad, liftis 

moZraobis traeqtoria aris wrfe. ufro rTulia saa-

Tis isris bolos traeqtoria: erTi sruli brunisas 

igi wrewirs Semowers. sxeulis traeqtoria SeiZleba 
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sakmaod rTuli wiri iyos. yvelas gvinaxavs mowyveti-

li foTlis vardna. SeecadeT warmoidginoT misi 

traeqtoria. 

tradiciulad gakveTili 45 wuTs grZeldeba. am 

drois ganmavlobaSi saaTis isris bolo srul wre-

wirs ar Semowers. is gaivlis wrewiris sigrZis mxo-

lod nawils. 

traeqtoriaze gavlil manZils gza ewodeba. 

traeqtoria da gza erTmaneTisagan unda ganvas-

xvavoT. traeqtoria wiria, xolo gza fizikuri sidi-

de, romelic gavlil manZils warmoadgens. gza izo-

meba sigrZis erTeulebiT. magaliTad, metrebiT. 

• sigrZis romel erTeulebs daasaxelebdiT ki-

dev? 

 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis gamo-

yenebiT 

1. sxeulis . . . cvlilebas sxva sxeulis (sxeu-

lebis) mimarT, meqanikuri moZraoba ewodeba. (siCqare, 

moZraoba, mdebareoba). 

2. wirs, romelsac Semowers moZravi sxeuli, . .. 

ewodeba. (gza, traeqtoria, ganvlili manZili). 

 

II. gaarkvie, romeli winadadebaa mcdari da gaas-

wore Secdoma. 
1. sxeulis meqanikuri moZraoba Tu uZraoba da-

mokidebuli ar aris aTvlis sxeulis arCevaze.  
2. gza wiria, xolo traeqtoria fizikuri sidi-

de, romlis arsia gavlili manZili. 
3. mocemuli sxeulis moZraobas ganixilaven aT-

vlis sxeulis mimarT. 
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III.  kiTxvebi, savarjiSoebi 

1. ras niSnavs, rom sxeulis mdebareoba icvleba 

sxva sxeulis mimarT? 

2. ramdeni aTvlis sxeuli SeiZleba avirCioT 

sxeulis moZraobis gansaxilvelad? 

3. ratom aris saWiro mivuTiToT, Tu romeli 

sxeulis mimarT moZraobs mocemuli sxeuli? 

4. ratom ver mivuTiTebT navis moZraobis mi-

marTulebas nislian amindSi? 

 

IV. iswavle  gakveTili 
1. rogor moZraobas ewodeba meqanikuri moZra-

oba? 

2. ra aris aTvlis sxeuli? 

3. ras niSnavs sxeulis moZraobis fardobiToba? 

4. ras ewodeba traeqtoria? 

5. ra aris gza da riT gansxvavdeba igi traeq-

toriisagan? 

 

 

 

 

 

 

 

 

 

 



 

 16 

  $ 2.    Tanabarwrfivi moZraoba. siCqare.  

                  siCqaris erTeuli 

 
m e T o d u r i    m i T i T e b a   

swavlebis sabazo safexurze moZraobis Seswav-

las viwyebT misi umartivsi saxiT – Tnabarwrfivi 

moZraobiT. viwyebT rasakvirvelia, konkretuli maga-

liTebis moyvaniT. teqstis am nawilSi moswavles un-

da vaCvenoT, rom Tanabarwrfivi moZraobis dros 

tol Sualedebad drois dayofa Cveni arCevania, igi 

SeiZleba nebismieri iyos. Tanabarwrfivi moZraobis 

gansazRvrebis Semdeg sasurvelia moswavles mivceT 

martivi savarjiSo. amas vakeTebT imisaTvis, rom man 

SeZlos wakiTxulis gaazreba ara reproduqciul do-

neze, aramed produqciulze. es savarjiSo moswavles 

saSualebs aZlevs dainaxos Tanabarwrfivi moZraobis 

gansazRvrebaSi drois nebismir tol Sualedebad da-

yofis aucilebloba. axla moviyvanT am savarjiSos: 

“sawveTuris onkani ise gavaRoT, rom wveTebi ufro 

xSirad vardebodes da gavimeoroT cda. rogori iqne-

ba urikas mier gavlili manZilebis Sefardeba?” 

gavrcelebulia umarTebulo azri, rom siCqaris 

cneba sakmaod martivia da misi Semotana Tanabar-

wrfivi moZraobis magaliTze raRac gamorCeul me-

Todikur midgomas ar saWiroebs. siCqaris cnebaSi 

wvdoma sakmaod rTulia. saqme marto is ki ar aris, 

rom siCqaris cneba pirveli warmoebuli fizikuri 

cnebaa, aramed siCqaris cnebis safuZvelze pirvelad 

ecnobian moswavleebi fizikur formulas. 

maTematikuri formula moswavleebma ukve ician. 

fizikuri formulis gaazreba ki maTematikuri az-

rovnebis doneze sakmarisi ar aris. SevadaroT maTe-

matikuri da fizikuri tolobebi erTmaneTs: C=A/B   
da    v=s/ t. 
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ra aris maTematikuri tolobis azri? maTemati-

kaSi ase aswavlian: C ganayofi gviCvenebs, Tu B gam-

yofi ramdenjer Tavsdeba  A gasayofSi, an rac igi-

vea, A gasayofi ramdenjer metia (naklebia) B gamyof-

ze. magram aseTi maTematikuri interpretacia, az-

rovneba uTqmelad gulisxmobs, rom A da B sidideebi 

erTgvarovania, e. i. erTnairi erTeulebiT izomeba, 

an sulac ganyenebuli sidideebia. maTematikaSi, fi-

zikis swavlebis dawyebamde, aswavlian rom Sedareba 

SeiZleba mxolod erTgvarovani sidideebisa. magali-

Tad, uazrobaa 5 metrs mivumatoT an gmovakloT 2 
wami. samwuxarod, aviwydebaT, rom Sedareba marto 

mimatebas an gamoklebas ar gulisxmobs. mxedveloba-

Si ar Rebuloben, rom Sedareba gayofasac niSnavs. 

uazroba iqneba davsvaT kiTxva: 5 metri ramdenjer 

metia (naklebia) 2 wamze? 

axla am TvalsazrisiT SevxedoT fizikur for-

mulas. SeuZlebelia fizikuri formulis gageba aR-

niSnuli maTematikuri azriT. rasakvirvelia, es 

problema fizikis saxelmZRvanelom unda gadaWras. 

igi maTematikis saqme ar aris. dabejiTebiT SegviZlia 

vTqvaT, rom aseTi ram fizikis saswavlo da meTodur 

literaturaSi ar arsebobs. e.i. rCeba problema fi-

zikuri formulis arsis garkvevisa. es sakmarisad 

rTuli problemaa da amitomac Cven, siCqaris cnebis 

Semotanisas, gansakuTrebul yuradRebas vuTmobT 

kerZo – zogadi – kerZo ciklis ganxorcielebas. 

magaliTebis meSveobiT vixilavT sam SemTxvevas. 

samive SemTxvevaSi sxeulebi Tanabarwrfivad moZrao-

ben. pirvel SemTxvevaSi erTsa da imave droSi ori 

sxeuli sxvadasxva gzas gadis; meoreSi – sxvadasxva 

droSi ori sxeuli erTsa da imave gzas gadis; mesame-

Si – sxvadasxva droSi ori sxeuli sxvadasxva gzas 

gadis. samive SemTxvevisaTvis cal-calke vaxasiaTebT 
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moZraobis siswrafes da mivdivarT siCqaris gansaz-

Rvrebamde. mogvyavs siCqaris erTeuli. imisaTvis, 

rom moswavlem gaiazros erTeulis Sinaarsi, sasar-

gebloa upasuxos magaliTad, Semdeg kiTxvas: “ras 

niSnavs, rom manqana moZraobs 72 km/sT siCqariT?” 

Semdeg isev magaliTebiT vaCvenoT, rom siCqare 

aris veqtoruli sidide, e.i. mas aqvs mimarTuleba. 

amis safuZvelze varkvevT, rom misi mniSvneloba Se-

iZleba iyos rogorc dadebiTi, aseve uaryofiTi si-

dide. bolos ki, magaliTebis saSualebiT mivdivarT 

im daskvnamde, rom Tanabarwrfivi moZraobis siCqare 

mudmivi sididea. 

moZraobis Seswavla unda daviwyoT Tanabari 

moZraobiT, rac eTanadeba martividan rTulze Tan-

mimdevruli gadasvlis didaqtikur princips, da ara 

araTanabari moZraobiT, rogorc es zogierT saxel-

mZRvaneloSia. ar SeiZleba imis Tqma, rom Tanabar-

wrfivi moZraoba bunebaSi TiTqmis ar gvxvdeba, ami-

tom mxolod idealizaciaa. gana sinaTle Tanabar-

wrfivad ar vrceldeba? 

Tema srulad gakveTilis saxiT ganvixiloT. 

 
g   a   k   v   e   T   i   l   i 

moZraobis Seswavla daviwyoT misi umartivesi 

saxidan – wrfivi moZraobidan. Cven ukve viciT, rom 

unda SegveZlos gzis anu gavlili manZilis gazomva. 

gzis gavla SeiZleba swrafad da nela. amitom auci-

lebelia moZraobis Seswavlisas drois gazomvac. 

rogor davaxasiaToT moZraobis siswrafe? 

vTqvaT, avtomobili wrfivad moZraobisas yovel 

saaTSi gadis 80 km-s. yovel naxevar saaTSi gadis 40 
km-s, yovel meoTxed saaTSi – 20km-s. am magaliTidan 

Cans, rom avtomobili drois tol SualedebSi gadis 

erTnair gzas. drois tol Sualedebad aviReT erTi 
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saaTi, naxevari saaTi, meoTxedi saaTi. ra Tqma unda, 

drois sxva toli Sualedebis SerCevac SeiZleba. 

warmovidginoT, rom nebismierad SerCeuli dro-

is toli SualedebisaTvis avtomobili erTnair gzas 

gadis. 

Tu wrfivad moZravi sxeuli drois nebismier  

tol SualedebSi tol gzebs gadis, moZraobas Tanabar-

wrfivi ewodeba. 

ganvixloT magaliTi. urika moZraobs wrfivad 

da Tanabrad. masze damagrebuli sawveTuridan drois 

toli Sualedebis Semdeg vardeba wveTebi. urikas 

moZraobisas datovebul nawveTurebs Soris manZili 

erTnairia, e.i. urika drois tol SualedebSi tol 

gzas gadis. 

• sawveTuris onkani ise gavaRoT, rom wveTebi 

ufro xSirad vardebodes da gavimeoroT cda. rogori 

iqneba urikas mier gavlili manZilebis Tanafardoba? 

Tanabarwrfivi moZraoba aris moZraobis umarti-

vesi saxe. amitom advilia SemoviRoT fizikuri sidi-

de, romelic aseTi moZraobis siswrafes axasiaTebs. 

ganvixiloT Tanabarwrfivad moZravi ori sxeu-

li. vTqvaT, 5 wm-Si erTma gaiara    15 m, meorem ki – 10 
m. erTsa da imave droSi erTma ufro meti manZili 

gaiara, vidre meorem. am magaliTidan naTlad Cans, 

rom pirveli sxeuli ufro swrafad moZraobs, vidre 

meore. 

axla vTqvaT, ori sxeuli moZraobs isev Tanabar-

wrfivad. 10 m gza erTma gaiara 5wm-Si, xolo meorem – 
2 wm-Si. rogorc vxedavT, Tanabarwrfivad moZravma 

orma sxeulma erTi da igive gza sxvadasxva droSi ga-

iara. am SemTxvevaSic advili misaxvedria, rom meore 

sxeuli ufro swrafad moZraobda, vidre pirveli. 

modiT axla ganvixiloT aseTi magaliTi: ori 

sxeuli moZraobs Tanabarwrfivad. erTma 5 wm-Si gaia-
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ra 20 m, xolo meorem 7 wm-Si gaiara 21 m. e.i. Tanabar-

wrfivad moZravma orma sxeulma sxvadasxva droSi 

sxvadasxva gza gaiara. rogor vipovoT romeli ufro 

swrafad moZraobda? am SemTxvevaSi ise advilad ve-

Rar vityviT, romeli sxeuli moZraobs ufro swra-

fad. daveyrdnoT pirvel da meore magaliTs. sakiT-

xis gadasaWrelad SevadaroT drois tol SualedebSi 

gavlili manZilebi orive sxeulisaTvis. Cven viciT, 

rom toli Sualedebis SerCeva nebismierad SeiZleba. 

yvelaze martivia drois tol Sualedebad drois er-

Teuli SevarCioT. magaliTad, 1sT, 1 wT, 1 wm. gamov-

TvaloT, ra manZils gadis pirveli sxeuli 1 wm-Si. 

amisaTvis, manZilis gamomsaxveli ricxvi 20 gavyoT 

drois gamomsaxvel ricxvze 5-ze: 20/5=4. 
ras niSnavs es? yovel wamSi pirveli sxeuli ga-

dis 4 m-s. 
gamovTvaloT igive meore sxeulisaTvis. gveqne-

ba 21/7=3, e.i. meore sxeuli yovel wamSi gadis 3 m-s. 
axla Cven advilad vupasuxebT zemoT dasmul kiT-

xvas, rom pirveli sxeuli ufro swrafad moZraobs, 

vidre meore. 

moZraobis siswrafis dasaxasiaTeblad yvelaze 

mosaxerxebelia vicodeT drois erTeulSi gavlili 

manZili. am sidides uwodeben siCqares. 

Tanabarwrfivi moZraobis siCqare ricxobrivad 

tolia drois erTeulSi gavlili manZilisa.  

siCqare fizikuri sididea. amitom mas ricxviTi 

mniSvnelobis garda aqvs erTeuli. ra erTeulebiT 

unda gavzomoT siCqare? davakvirdeT mesame maga-

liTs. pirveli sxeulisaTvis Cven gvaqvs 

20m/5wm=4m/wm, meore sxeulisaTvis ki – 21m/7wm=3m/wm. 
vxedavT, rom orive SemTxvevaSi ganayofs uweria m/wm. 

e.i. siCqaris erTeuli aris m/wm. 
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rogor gavigoT es erTeuli? cxadia, uazroba 

iqneba gavigoT rogorc, metri   4-jer metia wamze an 

metri 3-jer metia wamze. 1m/wm iseTi Tanabarwrfivi 

moZraobis siCqarea, romlis drosac moZravi sxeuli 
1 wm-Si gadis 1 m gzas. gvaqvs siCqaris sxva erTeule-

bic. 

• ras niSnavs, rom manqana moZraobs 72 km/sT siC-

qariT?     

vTqvaT, sxeuli moZraobs xis mimarT Tanabar-

wrfivad. gamoviyenoT ricxviTi RerZi. aTvlis sxeu-

lad aviRoT xe. Tu sxeuli imoZravebs marjvniv, misi 

mimarTuleba RerZis TanamimarTuli iqneba. Tu sxeu-

li marcxniv imoZravebs, misi moZraobis mimarTuleba 

iqneba RerZis sapirispirod.  

 

 

      v < 0                                          v > 0 
 

            

 

 

 

                          –         0          +            X                  

pirvel SemTxvevaSi sxeulis siCqare CavTvaloT 

dadebiTad. maSin meore SemTxvevaSi misi siCqare iqne-

ba uaryofiTi. maSasadame, sxeulis siCqare SeiZleba 

iyos rogorc dadebiTi, aseve uaryofiTi. amiT Cven 

gamovsaxavT moZraobis mimarTulebas. 

ganvixiloT magaliTi. vTqvaT,sxeuli moZraobs 

Tanabarwrfivad. is 5 wm-Si gadis 20 m-s, 10 wm-Si ki – 
40 m-s, xolo 20 wm-Si 80 m-s. rogorc, vxedavT dro 

izrdeba orjer da orjerve izrdeba gavlili gzac. 

amrigad, ramdenjerac gaizarda dro, imdenjer gai-
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zarda gavlili gzac. gavlili gzis Sefardeba dros-

Tan gzis nebismier monakveTze, mudmivi sididea. 

amrigad, Tanabarwrfivad moZravi sxeulis siCqare 

mudmivi sididea.     

 

m e T o d i k u r i   a p a r a t i 

I.   Seavse winadadeba    

1. gavlili gzis . . . im drosTan, romlis ganmav-

lobaSic sxeulma gaiara es gza, Tanabarwrfivi 

moZraobis siCqare ewodeba. 

2. Tanabarwrfivi moZraobis siCqare . . .             

sididea. 

 

II. gaarkvie, romeli winadadebaa mcdari da gaas-

wore Secdoma. 

1. Tu wrfivad moZravi sxeuli drois tol Sua-

ledSi tol gzas gadis, moZraoba Tanabar-

wrfivia. 

2. siCqare mxolod dadebiTi sididea. 

 

III.   kiTxvebi, savarjiSoebi 

1.ramdennairad SegiZlia gansazRvro Tanabari 

moZraoba? 

2. ramdeni m/wm-ia    72 km/sT-Si? 

 

IV.   iswavle  gakveTili  

1. rogor davaxasiaToT moZraobis siswrafe? 

2. rogor gesmiT moZraoba Tanabarwrfivia? 

3. ras udris Tanabarwrfivi moZraobis siCqare? 

moiyvaneT sami SemTxveva. 

4. ra erTeulebiT vzomavT aiCqares? 

5. rogor gamovsaxavT siCqaris mimarTulebas? 
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                  $  3.    fizikuri formula 
 
m e T o d u r i    m i T i T e b a   

meqanikis kursSi, kerZod, kinematikaSi calke pa-

ragrafad gamovyaviT “fizikuri formula”. Cven mig-

vaCnia, rom igi fizikis swavlebis meTodikis erT-er-

Ti sakvanZo sakiTxia, magram, samwuxarod, misi gaSu-

qebis tradicia ar arsebobs. 

rogorc ukve aRvniSneT, am asakis moswavleebs 

maTematikuri azrovneba ase Tu ise ganviTarebuli 

aqvT. axla ki saWiroa maTematikuridan fizikur az-

rovnebaze gadasvla, ganayofis Sinaarsis garkveva. es 

arsebiTia fizikosisaTvis, Zalian mniSvnelovani mo-

mentia. moswavleebma maTematikuri fardobis Sinaar-

si ician: ramdenjer aRemateba mricxveli mniSvnels, 

magram yovlad gaugebaria gzis gayofa droze. SeuZ-

lebelia araerTgvarovani sidideebis gayofa. amito-

mac fizikuri azrovnebis CasaxvisaTvis amas saTanado 

yuradReba unda davuTmoT. 

am paragrafSi ufro dawvrilebiT ganvixilavT, 

Tu rogor gamovTvaloT Tanabarwrfivi moZraobis 

siCqare, e.i. drois erTeulSi gavlili manZili.  

moswavles veubnebiT, rom siCqaris ricxviTi 

mniSvnelobis misaRebad ricxvi, romelic gamosaxavs 

gavlil manZils arCeuli erTeulebiT, unda gavyoT 

ricxvze, romelic gamosaxavs dros arCeuli erTeu-

lebiT. SeuZlebelia aseTi winadadebiT sxartad gad-

movceT fizikuri cnebisa da formulis Sinaarsi. 

aseT winadadebebs  arc aravin iyenebs. ukve ramdeni-

me saukunea dakanonda kompaqturi, magram stenogra-

fiuli fizikis ena. moswavles unda avuxsnaT, rom si-

martivisaTvis umjobesia siCqare Semdegnairad gan-

vsazRvroT: Tanabarwrfivi moZraobis siCqare tolia 

gavlili gzis Sefardebisa drosTan. Semdeg mokled 
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vwerT, rom siCqare=gza/dro  da gadavdivarT asoe-

biT Caweraze. amis Semdeg vambobT, rom saerTaSori-

so SeTanxmebiT fizikuri cnebebis gamomsaxvel sit-

yvebs cvlian laTinuri an berZnuli asoebiT. Semog-

vaqvs es aRniSvnebi da vaZlevT saboloo formulas 

Tanabarwrfivi moZraobis siCqarisaTvis: v=s/t.    
zustad rom vTqvaT, siCqaris formulaSi s aR-

niSnavs ricxvs, romelic arCeuli erTeuliT gamosa-

xavs gzas, xolo t ricxvs, romelic arCeuli erTeu-

liT gamosaxavs dros. rogorc vTqviT, aseT zust, 

magram mouxerxeblad grZel gamoTqmebs aravin iye-

nebs. magram saWiroa misi Sinaarsi moswavles gavage-

binoT, es qmnis winapirobas, rom fizikur formulaSi 

asoebi man aRiqvas rogorc saxeldebuli, da ara gan-

yenebuli sidideebi da mieCvios ganzomilebaTa (er-

TeulTa) marTebulobis Semowmebas. 

 

g   a   k   v   e   T   i   l   i 

wina paragrafSi davaxasiaTeT Tanabarwrfivi 

moZraobis siswrafe. axla ufro dawvrilebiT ganvi-

xiloT, rogor gamovTvaleT Tanabarwrfivi moZrao-

bis siCqare. es niSnavs, rom gamovTvaloT drois er-

TeulSi gavlili manZili. siCqaris sapovnelad gza 

gavyaviT droze. rogor SeiZleba gzis droze gayo-

fa? es sidideebi xom sxvadasxva erTeulebiT izome-

ba. amitom azri ara aqvs maT gayofas. Cven unda gav-

yoT mxolod am sidideebis gamomsaxveli ricxvebi. 

ricxvi, romelic gamosaxavs gavlil gzas arCeu-

li erTeulebiT, unda gavyoT ricxvze, romelic ga-

mosaxavs dros arCeuli erTeulebiT. am moqmedebis 

Sedegad miviRebT siCqaris ricxviT mniSvnelobas. 

rogorc vxedavT, miviReT grZeli da rTuli wi-

nadadeba. marTalia is zustia, magram SeuZlebelia 

aseTi winadadebiT sxartad gadmovceT fizikuri cne-
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bisa da formulis Sinaarsi. arc aravin iyenebs aseT 

winadadebas. ukve ramdenime saukunea dakanonda fi-

zikis ena, romelic igive winadadebas mokled gad-

moscems. amitom vambobT, rom Tanabarwrfivi moZrao-

bis siCqare tolia gavlili gzis Sefardebisa dros-

Tan. davweroT es mokled Semdegnairad: siCqa-

re=gza/dro. 

yvela sidide gamovsaxoT asoebiT, maSin gveqneba: 

s=g/d. 

saerTaSoriso SeTanxmebiT fizikuri cnebebis 

gamomsaxvel sityvebs cvlian laTinuri an berZnuli 

asoebiT. siCqares aRniSnaven v asoTi, gzas – s aso-

Ti, xolo dros – t asoTi. maSin Tanabarwrfivi moZ-

raobis siCqarisaTvis miviRebT Semdeg formulas: 

                                               
v = s/t             (1). 

     (1) formula fizikuria. yvela sidides aqvs 

erTeuli. es arasodes ar unda dagvaviwydes. SeuZle-

beli (1) formula gavigoT “maTematikurad”, rom s 
manZili t dros v-jer aRemateba. es uazrobaa.     

gvaxsovdes! fizikur formulaSi tolobis marjvena 

da marcxena mxareTa erTeulebi aucileblad erTnai-

ria.  

(1) formula Cven gvWirdeba ara marto siCqaris 

gansazRvrisaTvis, aramed ucnobi sididis sapovne-

lad. amitom is warmoadgens maTematikur gantole-

bas. es aris erTucnobiani gantoleba. modiT, gan-

vsazRvroT (1) gantolebidan s gza. proporciis Tvi-

sebis gamoyenebiT SegviZlia davweroT,  rom gavlili  

gza  

                   s=v×t (2). 
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modiT, davrwmundeT (2) formulis sisworeSi. 

amisaTvis samive sididis nacvlad davweroT maTi er-

Teulebi Sesabamisad, miviRebT: 

                 1 m = 1 m/wm × 1 wm  anu  1 m = 1 m 
• sworia Tu ara Semdegi formula        t = v / s   ?    

gamovimuSavoT Cveva, rom fizikuri formulis 

dawerisas yovelTvis unda SevamowmoT orive mxaris 

erTeulTa toloba. 

 

m e T o d i k u r i   a p a r a t i 

I. kiTxvebi, savarjiSoebi 

1. avtomobili moZraobda Tanabrad 25 m/wm      

siCqariT. ra gzas gaivlis is 20 wm-Si? 
2. sxeulma Tanabari moZraobisas 10 wm-Si 85 m 

gaiara. risi tolia moZraobis siCqare? 

3. avtobusi moZraobda Tanabrad 15 m/wm siCqa-
riT. ra gzas gaivlis is 10 wm-Si? 

4. Tbilissa da gors Soris manZili aris 90 km. 
avtobusi moZraobda Tanabrad 50 km/sT siC-

qariT. ra droSi gaiara man es gza? 

 

II. iswavle  gakveTili     

1. rogor gamovTvaloT Tanabarwrfivi moZra-

obis siCqare? 

2. ra saxe aqvs Tanabarwrfivi moZraobis siCqa-

ris formulas? 

3. ras niSnavs formula fizikuria? 

4. rogor SevamowmoT fizikuri formulis 

siswore? 
 

 

 



 

 27 

    $ 4. araTanabari moZraoba.saSualo  siCqare 

m e T o d u r i    m i T i T e b a   

am paragrafs viwyebT araTanabari moZraobis ma-

galiTebiT. erTmaneTs vadarebT sawveTuriani urikas 

moZraobebs dagorebisas da Tanabari moZraobisas. 

moswavle migvyavs im azramde, rom dagorebisas uri-

kas moZraoba iqneba araTanabari. Semdeg vaZlevT ara-

Tanabari moZraobis kidev erT magaliTs da vsaz-

RvravT araTanabar moZraobas. am monakveTis Semdeg 

sasurvelia Semdegi kiTxvis CarTva teqstSi: “araTa-

nabari moZraobis romel magaliTebs daasaxelebdiT 

kidev?” 

Semdeg monakveTSi vaxasiaTebT araTanabari moZ-

raobis siswrafes. magaliTis meSveobiT mivdivarT im 

daskvnamde, rom araTanabari moZraobis siswrafes 

iseve, rogorc Tanabari moZraobis siswrafes, axasia-

Teben siCqariT. mxolod es ukve aris saSualo siCqa-

re. amis Semdeg vaZlevT saSualo siCqaris gansaz-

Rvrebas da formulas, romelic am gansazRvrebis ma-

Tematikuri Caweraa. 

teqstis momdevno nawilSi magaliTebis meSveo-

biT varkvevT saSualo siCqaris Sinaarss. 

 

 

g   a   k   v   e   T   i   l   i 

Cven ukve ganvixileT moZraobis umartivesi saxe 

– Tanabarwrfivi moZraoba. bunebaSi ki ufro xSirad 

gvxvdeba araTanabari moZraoba. 

rogor moZraobas ewodeba araTanabari moZrao-

ba? 

ganvixiloT magaliTi. urikaze davamagroT saw-

veTuri da davagoroT daxril sibrtyeze. drois to-

li Sualedebis Semdeg sawveTuridan vardeba wveTebi. 
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rogoria manZili am wveTebs Soris? aRmoCnda, rom 

urikas moZraobisas datovebul nawveTurebs Soris 

manZili erTnairi ar aris. urika  drois tol Suale-

debSi tol gzas ar gadis. modiT gavixsenoT. Tana-

barwrfivi moZraobis dros sxeuli drois nebismier 

tol SualedSi tol gzas gadis. maSasadame, urika 

araTanabrad moZraobs. 

ganvixiloT kidev erTi magaliTi. or sadgurs 

Soris moZraobs matarebeli. drois tol SualedebSi 

is xan met manZils gadis, xan ki – naklebs. sadgu-

rebSi Cerdeba. matareblis moZraoba araTanabaria. 

axla ganvsazRvroT rogor moZraobas ewodeba 

araTanabari. 

moZraobas, romlis drosac sxeuli drois tol 

SualedSi sxvadasxva gzas gadis, araTanabari ewodeba.    

ganvixiloT Semdegi magaliTi. vTqvaT, erTma 

TviTmfrinavma or qalaqs Soris manZili 5 saaTSi gai-

ara, meorem ki igive manZili – 7 saaTSi. rasakvirve-

lia, orive TviTmfrinavi moZraobda araTanabrad. 

rogor gavigoT romeli TviTmfrinavi moZraobda uf-

ro swrafad? amisaTvis gavlili gza unda gavyoT 

droze. ase unda moviqceT orive TviTmfrinavisTvis. 

romlisTvisac es sidide meti iqneba, is imoZravebs 

ufro swrafad. 

araTanabari moZraobis saSualo siCqare tolia 

mocemul droSi gavlili gzis fardobisa am dros-

Tan:  
                  vsaS.=s/t. 
axla ganvixiloT aseTi magaliTi. or qalaqs So-

ris manZili aris 450 km. araTanabarad moZravi mata-

rebeli am gzas gadis 10 saaTSi. vipovoT saSualo 

siCqare. 

vivaraudoT, rom matarebeli moZraobda Tanab-

rad da es manZili imave droSi  gaiara. maSin am Tana-
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bari moZraobis siCqare iqneba: vsaS.=s/t, anu vsaS= 
450km/10sT= =45km/sT. 

swored es aris matareblis araTanabari moZrao-

bis saSualo siCqare. 

vTqvaT, wrfivad moZravi matarebeli 10 sT-Si 

gadis 600 km-s. yovel saaTSi igi saSualod 60 km-s ga-
ivlis. cxadia, drois romeliRac SualedSi matarebe-

li ar moZraobda da gaCerebaze idga. sadguridan 

gasvlisas misi siCqare TandaTan izrdeboda. sadgur-

Tan miaxloebisas ki mcirdeboda. saSualo siCqaris 

gamoTvlisas amas mxedvelobaSi ar viRebT. vTvliT, 

rom matarebeli TiTqos Tanabrad moZraobs vsaS. mud-

mivi siCqariT. Tumca, SesaZlebelia erTi saaTic ar 

yofiliyo iseTi, romlis ganmavlobaSic matarebls 

60 km gaevlo. 

ganxiluli magaliTi gvaZlevs araTanabari moZ-

raobis siCqaris Sinaarss. 

araTanabari moZraobis saSualo siCqare aris ise-

Ti Tanabari moZraobis siCqare, romlis dros sxeuli 

imave gzas imave droSi gadis, rogorc mocemuli araTa-

nabari moZraobisas.      

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba       

1. araTanabari moZraobis saSualo siCqare aris 

iseTi . . .  moZraobis siCqare, rodesac sxeu-

li gadis imave . . .  imave . . . , rogorc moce-

muli araTanabari moZraobisas. 
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   II.    gaarkvie, romeli winadadebaa mcdari da                    

gaaswore Secdoma 

1. moZraobas, romlis drosac sxeuli sxvadas-

xva SualedSi tol gzas gadis, araTanabari 

ewodeba. 

2. araTanabari moZraobisas saSualo siCqare 

tolia mocemul droSi gavlili gzis nam-

ravlisa am droze. 

 
 III.      kiTxvebi, savarjiSoebi    

1. aris Tu ara araTanabari moZraobis siCqare 

mudmivi? daasabuTeT. 

2. rogor gansazRvraven araTanabari moZrao-

bis saSualo siCqares? 

3. avtomobilma 10 wT-Si gaiara 20 km. amasTan 

pirvel 5 wT-Si – 8 km, momdevno 5 wT-Si ki – 
12 km. rogoria es moZraoba? 

4. ra droSi Semourbina sportsmenma stadions 

6-jer 4 m/wm saSualo siCqariT moZraobisas, 

Tu sarbeni bilikis sigrZea 400 m? 
 

     IV.   iswavle  gakveTili    

1. moiyvaneT araTanabari moZraobis magaliTe-

bi. 

2. rogor davaxasiaToT araTanabari moZraobis       

siswrafe? 

3. gansazRvreT araTanabari moZraobis saSua-

lo siCqare. 

4. rogoria saSualo siCqaris Sinaarsi? 
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            $ 5.    bgeris siCqare         

m e T o d u r i    m i T i T e b a   

kinematikis kursis agebisas Cven vafarToebT 

siCqaris cnebas. igi ar Semogvaqvs mxolod meqaniku-

ri moZraobis farglebSi. vixilavT bgerisa sinaTlis 

gavrcelebis siCqares. amiT gvsurs fizikis sxvadas-

xva nawilis erTianobis warmoCena. 

paragrafSi, rogorc yovelTvis vaxorcielebT 

agebis kerZodan zogadze da zogadidan kerZoze ga-

dasvlis princips. konkretuli magaliTebiT Semog-

vaqvs bgeris wyarosa da mimRebis cnebebi. moswavles 

vaCvenebT, rom bgera vrceldeba. vixilavT konkre-

tul magaliTs, romelic gviCvenebs, rom bgera 

vrceldeba garemoSi. Semogvaqvs erTgvarovani gare-

mos cneba. vixilavT bgeris gavrcelebas sxvadasxva 

garemoSi. amis Semdeg vaZlevT moswavles savarjiSos: 

“moiyvaneT bgeris gavrcelebis sxva magaliTebi myar 

garemoSi” 

Semdeg vixilavT eqos magaliTs. mis gavrceleba-

sa da arekvlas raime dabrkolebidan, magaliTad, 

kldidan. bolos ki vsvamT Semdegi saxis  kiTxvas: 

“aris Tu ara es bgeris erTgvarovan garemoSi gav-

rcelebis magaliTi?” 

axla gavarkvioT ras niSnavs bgeris gavrceleba. 

ganvixiloT oTaxSi saubris magaliTi da davsvaT 

kiTxva: ra vrceldeba am SemTxvevaSi? am magaliTis 

SeswavliT moswavle migvyavs im daskvnamde, rom bge-

raSi energia vrceldeba. am nawils vamTavrebT kon-

kretuli magaliTiT. 

bgeris siCqares vixilavT iseve magaliTebiT. 

mogvyavs SveicariaSi 1827 wels Catarebuli cda. amis 

Semdeg ki – bgeris siCqare sxvadasxva garemoSi. pa-

ragrafis bolos ki moswavles veubnebiT, rom mudmi-

vi temperaturis dros erTgvarovan garemoSi bgeris 
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siCqare mudmivia. es ki niSnavs, rom bgera moZraobs 

Tanabarwrfivad. amiT Cven davanaxeT moswavles, rom 

bunebaSi Tanabarwrfivi moZraoba ara Tu gvxvdeba, 

aramed arcTu iSviaTia. 

 

g   a   k   v   e   T   i   l   i 

bgera aris is, rasac yuriT vismenT. Gven gvesmis 

adamianTa xmebi, frinvelTa galoba, zRvis xmauri, 

Weqa-quxilis xma da saerTod xmauri. 

fizikis nawils, romelSic bgeriTi movlenebi Se-

iswavleba, akustika ewodeba.    

ratom gvesmis es xmebi? xmauri anu bgera aRwevs 

Cvens yuramde. magaliTad, Cven gvesmis buzis bzuili. 

buzi am SemTxvevaSi aris bgeris wyaro. 

sxeuls, romelic gamoscems bgeras, bgeris wyaro 

ewodeba.    

mimRebi ewodeba sxeuls, romelic iRebs bgeras.  

umetes SemTxvevaSi mimRebs warmoadgens yuri. 

yvelas mogismeniaT maRviZaras xma. mas diliT 

bevrjer gauRviZebixarT. modiT maRviZara movaTav-

soT sahaero tumbos zarxufis qveS, amovtumboT hae-

ri da davarekinoT. zaris JReras ver gavigonebT. ra-

tom? zarxufis qveS haeri amotumbulia da gvaqvs 

uhaero sivrce – vakuumi. bgeris gavrcelebisaTvis 

ki aucilebelia raime garemos arseboba. Cvens Sem-

TxvevaSi es garemo aris haeri. garda haerisa, bgera 

vrceldeba siTxeSi, myar garemoSi. magaliTad, wyal-

Si CayvinTvisas kargad gvesmis qvebis erTmaneTze 

dartymis xma. rkinis Reros bolos CaquCi davartyaT 

da meore bolos yuri mivadoT. Cven mkafiod gavigo-

nebT dartymis xmas. 

• moiyvaneT myar garemoSi bgeris gavrcelebis 

sxva magaliTebi.           
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haeri, wyali, rkina aris erTgvarovani garemo. 

erTgvarovan garemoSi misi yvela nawilis Tviseba er-

Tnairia. amjerad, SeviswavliT bgeris gavrcelebas 

erTgvarovan garemoSi. 

moviyvanoT magaliTi. kldian adgilze dayvire-

bisas gavigonebT eqos. eqo gvesmis rogorc raime 

dabrkolebidan, Cvens SemTxvevaSi kldidan, arekvli-

li xma. bgera daecema haeridan kldes da airekleba 

kldidan. 

• aris Tu ara es bgeris erTgvarovan garemoSi 

gavrcelebis magaliTi?    

axla gavarkvioT ras niSnavs bgeris gavrceleba, 

ra gadaecema bgeris wyarodan bgeris mimRebs. 

vTqvaT, Cven vsaubrobT oTaxSi. Cven erTmaneTis 

gvesmis, e.i. bgera vrceldeba. ra vrceldeba sinam-

dvileSi am dros? nivTiereba? ara. haeri rom moZra-

obdes, sios mainc vigrZnobdiT. oTaxSi ki mcire nia-

vic ar aris. bgeris wyaros axlos myofi haeris nawi-

lakebi amoZravdebian. isini moqmedeben sxva nawila-

kebTan da moZraobaSi mohyavT isini. xdeba garemos 

nawilakebis moZraobis gadacema. es moqmedeba vrcel-

deba da moZraobaSi mohyavs mimRebi. magaliTad, yu-

ris membrana. aseT SemTxvevaSi vambobT, rom wyaro-

dan gadaecema energia. swored energia axasiaTebs 

moqmedebis unars. e.i. bgeraSi energia vrceldeba. ma-

galiTad, afeTqebis dros warmoSobil bgeras SeuZ-

lia Senobebi daangrios. es aris energiis damangreve-

li moqmedeba. 

bgera vrceldeba. amitom mas gaaCnia siCqare. 

vTqvaT, vuyurebT fexburTs tribunidan. Cven vxe-

davT burTis dartymas, bgera ki modis raRac drois 

Semdeg. Weqa-quxili gaelvebis Semdeg dagvianebiT 

gvesmis. magram quxili da elva xom erTdroulad 

warmoiqmneba. es magaliTebi gviCvenebs, rom bgera 

vrceldeba sasruli siCqariT. 
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wyalSi bgeris siCqare pirvelad gazomes Sveica-

riaSi Jenevis tbaze 1827 wels. erT navze anTebdnen 

denTs da erTdroulad rekavdnen wyalqveSa zars. me-

ore navi pirvelidan 14 km-iT iyo daSorebuli. bge-

ras iRebdnen wyalSi CaSvebuli ruporiT. sinaTlis 

anTebisa da bgeris mosvlis droTa sxvaobiT gansaz-

Rvres bgeris siCqare. amisaTvis, navebs Soris manZi-

li gayves am droze. 80C temperaturaze bgeris siCqa-

re wyalSi tolia 1435 m/wm. 
bgeris siCqare haerSi 00C –is dros aris 331 m/wm. 

es siCqare sakmaod didia, magram naklebia wyalSi 

bgeris gavrcelebis siCqareze. myar sxeulebSi bgeris 

siCqare ufro metia, vidre siTxeebSi. magaliTad, 

foladSi bgeris siCqare 150C-ze udris 4980 m/wm. 
Cven ganvixileT sami erTgvarovani garemo: hae-

ri, wyali da foladi mudmiv temperaturebze 00 C, 
80C da 150C-ze Sesabamisad. Tu temperatura ar ic-

vleba erTgvarovan garemoSi, bgeris siCqare mudmi-

via. es niSnavs, rom bgera moZraobs Tanabarwrfivad. 

 

m e T o d i k u r i   a p a r a t i 

        I.   Seavse winadadeba       

1. sxeuls, romelic . . . bgeras, bgeris wyaro 

ewodeba. 

2. sxeuls, romelic . . . bgeras, bgeris mimRebi 

ewodeba. 

 

     II. gaarkvie, romeli winadadebaa mcdari da ga-

aswore Secdoma 

1. bgera vrceldeba rogorc erTgvarovan, aseve 

araerTgvarovan garemoSi. 

2. bgera vrceldeba rogorc garemoSi, aseve va-

kuumSi. 
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3. bgeras gavrcelebisas nivTiereba gadaaqvs. 

 

      III. kiTxvebi, savarjiSoebi   

1. erTnairi iqneba Tu ara bgeris siCqare 

wyalSi da rkinaSi, Tu orives temperatura 

erTi da igivea. 

2. haerSi bgeris siCqare aris 331 m/wm. gamoTva-

leT bgeris gavrcelebis dro, Tu manZili 

wyarosa da mimRebs Soris aris 7 km. 
 
             IV.  iswavle  gakveTili      

1. ra aris bgera? 

2. sad vrceldeba is? 

3. ras niSnavs bgeris gavrceleba? 

4. rogor ganvsazRvroT bgeris siCqare? 

5. SeadareT bgeris siCqare haerSi, wyalSi, myar 

sxeulSi. 

6. ras niSnavs, rom bgeris siCqare mudmivia? 
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              $ 6.    sinaTlis siCqare 

m e T o d u r i    m i T i T e b a   

iseve, rogorc bgeris siCqaris ganxilvisas, am 

paragrafSic konkretuli magaliTebiT Semogvaqvs si-

naTlis wyaros da mimRebis cnebebi. vsvamT kiTxvas: 

“sad vrceldeba sinaTle?” da konkretuli magaliTis 

meSveobiT vaCvenebT moswavles, rom sinaTle vrcel-

deba ara marto garemoSi, aramed vakuumSic. 

avxsnaT, ras niSnavs sinaTlis gavrceleba. Sesav-

lidan moswavleebma ician, rom samyaro Sedgeba ara 

marto nivTierebisagan, aramed velisaganac. vxsniT 

eleqtruli da magnituri velebis moqmedebas. veub-

nebiT, rom eleqtromagnituri velis energia vrcel-

deba. vixilavT lazeris gamosxivebas. 

sinaTle vrceldeba, e.i. mas gaaCnia siCqare. XVII 
saukunis dasasrulamde bevri mecnieri Tvlida, rom 

sinaTle meyseulad vrceldeba. mogvyavs galileo 

galileis cda. magram sirTuleebis gamo man ver ga-

zoma sinaTlis siCqare. sinaTlis siCqare pirvelad 

gaizoma 1676 wels. is vakuumSi 300 000 km/wm-is to-

lia. moswavles veubnebiT, rom es aris yvelaze didi 

siCqare bunebaSi. is warmoudgenlad didia. dasamtki-

ceblad ki mogvyavs magaliTebi. 

Semdeg vambobT, rom sinaTlis siCqare mudmivia. 

es ki metyvelebs imaze, rom sinaTle vrceldeba Ta-

nabarwrfivad. amiT vabaTilebT damkvidrebul aras-

wor azrs, rom bunebaSi Tanabarwrfivi moZraoba ar 

gvxvdeba. 

 

g   a   k   v   e   T   i   l   i 

sinaTle aris bunebis Semecnebis umniSvnelova-

nesi saSualeba. misi aRqma SeuZlia adamianis mxedve-

lobis organos – Tvals. mxedvelobis saSualebiT 
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Cven ufro mets vigebT gare samyaros Sesaxeb, vidre 

erTad aRebuli yvela danarCeni SegrZnebiT. 

fizikis ganyofilebas, romelic Seiswavlis sinaT-

les, optika ewodeba.     

anTebuli naTura gamoasxivebs sinaTles. naTura 

aris sinaTlis wyaro. Tvali iRebs am sinaTles. is 

aris mimRebi. 

sxeuls, romelic gamoasxivebs sinaTles, sinaT-

lis wyaro ewodeba. 

sxeuls, romelic iRebs gamoasxivebul sinaTles, 

sinaTlis mimRebi ewodeba. 

sad vrceldeba sinaTle? modiT gavixsenoT maR-

viZaras magaliTi wina gakveTilidan. maRviZaras za-

ris JRera gvesmoda haerian sivrceSi. zarxufis qveS 

uhaero sivrceSi ki – ar gvesmoda. orive SemTxveva-

Si maRviZaras vxedavdiT. e.i. maRviZara Cans rogorc 

haerSi, aseve vakuumSic. amrigad, sinaTle vrceldeba 

garemoSic da vakuumSic. 

ras niSnavs sinaTle vrceldeba?  ra gadaecema 

sinaTlis wyarodan sinaTlis mimRebs? Sesavlidan vi-

ciT, rom samyaro Sedgeba ara marto nivTierebisagan, 

aramed velisaganac. arsebobs eleqtruli da magni-

turi velebi. maTi erToblioba gvaZlevs eleqtro-

magnitur vels. teleradio gadacema xdeba eleqtro-

magnituri velis meSveobiT. swored eleqtromagni-

turi velis gavrceleba aris sinaTle. eleqtromag-

nitur vels gavrcelebisas gadaaqvs energia. magali-

Tad, lazers SeuZlia gamoiwvios damwvroba. albaT, 

gicdiaT qaRaldis aaleba gamadidebeli miniT mzis 

sxivebis  dafokusirebisas. es aris magaliTebi sinaT-

lis energiis gadatana-gavrcelebisa. 

radgan sinaTle vrceldeba, mas gaaCnia siCqare. 

viciT, Weqa-quxili da elva erTdroulad warmoiq-

mneba. miuxedavad amisa, jer vxedavT elvas, mere ki 
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gvesmis quxili. gamodis, rom sinaTlis siCqare gaci-

lebiT metia bgeris siCqareze. ras udris es siCqare? 

XVII saukunis dasasrulamde bevri mecnieri 

Tvlida, rom sinaTle meyseulad vrceldeba. es niS-

navs, rom magaliTad, farnis anTebisTanave misi Suqi 

gamoCndeba nebismier manZilze. galileo galilei 

Tvlida, rom sinaTles aqvs Zalian didi, magram gan-

sazRvruli siCqare. man ivarauda aseTi cdis Catare-

ba. ori damkvirvebeli dgas raRac manZilze erTimeo-

risagan. maT aqvT safariT aRWurvili farnebi. SesaZ-

lebelia maTi swrafi axda da Camofareba. jer erTi 

axdis farans safars da gagzavnis sinaTlis signals, 

umal CainiSnavs drois am moments. meorec axdis fa-

rans safars, rogorc ki miiRebs signals pirvelisa-

gan. pirveli CainiSnavs sapasuxo signalis mosvlis 

moments. amgvarad, gaizomeba dro, romelSic sinaT-

le gadis damkvirveblebs Soris arsebul gaorkece-

bul manZils. manZilisa da drois codniT gamov-

TvliT sinaTlis siCqares Semdegnairad: c=2s/t. c aris 

sinaTlis siCqare, 2s – damkvirveblebs Soris gaorke-

cebuli manZili, t – dro.  

aseTi cdiT sinaTlis siCqaris gazomva SeuZle-

belia. gavrcelebis dro Zalian mcirea, radgan si-

naTlis siCqare didia. 

sinaTlis siCqare pirvelad gaizoma 1676 wels. 

vakuumSi c=300 000 km/wm. es niSnavs, rom sinaTle 1 
wm-Si gadis 300 000 km-s. es aris yvelaze didi siCqare 

bunebaSi. 

sinaTlis siCqare warmoudgenlad didia. erT 

wamSi sinaTles SeuZlia 7-jer Semouaros dedamiwis 

ekvators. dedamiwidan mTvaremde is 1,3 wm-Si aRwevs, 

mzidan ki – 8 wT-Si modis. mxolod kosmosuri manZi-

lebis SemTxvevaSi gamoisaxeba sinaTlis mier manZi-

lis dafarvis dro SedarebiT didi ricxvebiT. maga-
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liTad, polaruli varskvlavidan dedamiwamde sinaT-

le aRwevs 44 weliwadSi. es varskvlavi rom gaqres, 

kidev 44 wlis manZilze SevZlebT mis danaxvas. 

sinaTlis siCqare mudmivi sididea, e.i. sinaTle 

vrceldeba Tanabarwrfivad. 

 

m e T o d i k u r i   a p a r a t i 

    I.  gaarkvie, romeli winadadebaa mcdari da ga-

aswore Secdoma 

1. sinaTle vrceldeba mxolod garemoSi da ar 

vrceldeba vakuumSi. 

2. sinaTle vrceldeba mxolod erTgvarovan ga-

remoSi. 

3. bgeris siCqare metia sinaTlis siCqareze. 

 

    II.   kiTxvebi, savarjiSoebi   

1. sinaTle vrceldeba haeridan wyalSi. icvleba 

Tu ara misi siCqare? 

2. 1 wm-Si sinaTles SeuZlia Semouaros ekva-

tors 7-jer. ra manZils gaivlis is am droSi? 

3. manZili sinaTlis wyarosa da mimRebs Soris 

aris 150 000 km. ipoveT sinaTlis gavrcelebis 

dro. 

 

    III.    iswavle  gakveTili      

1. ra aris sinaTle? 

2. sad vrceldeba sinaTle? 

3. ras niSnavs sinaTlis gavrceleba? ra          

gadaaqvs sinaTles? 

4. ras udris sinaTlis siCqare vakuumSi? 

5. ras niSnavs sinaTlis siCqaris mudmivoba? 
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         $  7.    mrudwiruli moZraoba 

m e T o d u r i    m i T i T e b a   

mrudwiruli moZraobis ganxilviT moswavles 

vaCvenebT, rom Tanabari moZraoba SeiZleba iyos ara 

marto wrfivi, aramed mrudwirulic. 

paragrafs viwyebT konkretuli magaliTebis 

moyvaniT. varkvevT moswavles mrudwiruli moZrao-

bis SinaarsSi. vaZlevT kiTxvas: “ moiyvaneT mrudwi-

ruli moZraobis magaliTebi.” 

saaTis isris moZraobis magaliTze Semogvaqvs 

periodulobis cneba da misi damaxasiaTebeli sidide 

– periodi. aqve vsvamT Semdegi saxis kiTxvas: “ risi 

tolia saaTze wamebis isris periodi?” kiTxvis Sem-

deg vaZlevT periodis gansazRvrebas. Semogvaqvs pe-

riodis Sebrunebuli sidide – brunvis sixSire. vaZ-

levT brunvis sixSiris gansazRvrebas da mis erTe-

uls. vixilavT konkretul savarjiSos, romlis bo-

los vaZlevT Semdegi saxis savarjiSos: “borblis 

brunvis sixSirea 20 br/wT. risi tolia misi perio-

di?” 

Semdeg vixilavT magaliTs, romlis meSveobiT 

vadgenT mrudwiruli Tanabari moZraobis siCqares. 

 

g   a   k   v   e   T   i   l   i 

bunebaSi ufro xSirad gvxvdeba iseTi moZraoba, 

romlis traeqtoria ar aris wrfe. magaliTad, saaTis 

isris moZraoba, planetebis moZraoba, transportis 

moZraoba. aseTi moZraobis traeqtoria aris mrudi 

wiri da mas mrudwiruli moZraoba ewodeba. 

• moiyvaneT mrudwiruli moZraobis magaliTebi     

ganvixiloT umartivesi mrudwiruli moZraoba. 

magaliTad, saaTis isris bolos Tanabari moZraoba 

wrewirze. is drois nebismier tol SualedSi tol 
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gzas gadis. wrewirze saaTis isris moZraoba meorde-

ba. is wrewiris yovel Semovlas erTsa da imave dros 

andomebs. 

Tu sxeuli wrewiris Semovlas andomebs erTsa 

da imave dros, moZraoba periodulia. 

ra sididiT xasiaTdeba perioduli moZraoba?             

moZraobis periodulobis damaxasiaTebel sidides pe-

riodi ewodeba.  

davubrundeT isev saaTis magaliTs. wuTebis isa-

ri wrewirs erTjer Semowers 1 saaTis ganmavlobaSi. 

e.i.  misi periodi aris 1 saaTi. 

• risi tolia saaTze wamebis isris periodi?  

ra aris periodi? modiT, ganvsazRvroT. 

wrewirze Tanabari moZraobis periodi aris drois 

Sualedi, romlis ganmavlobaSi sxeuli erTxel Semo-

wers wrewirs. 

periodi aRiniSneba T asoTi da mas igive erTeu-

lebi aqvs, rac dros.  

modiT davweroT periodis Sebrunebuli sidide. 

mas Semdegi saxe eqneba 1/T.  
sidides 1/T brunvis sixSire ewodeba.  

      wrewirze Tanabar moZraobas axasiaTeben sidi-

diT – brunvis sixSiriT. moviyvanoT magaliTi. bor-

bali 1 wuTSi akeTebs 12 bruns. misi brunvis sixSire 

iqneba 12 br/wT. 

brunvis sixSire tolia drois erTeulSi Sesru-

lebuli brunvaTa ricxvis. 

brunvis sixSire aRiniSneba n asoTi. periodi da 

sixSire erTmaneTis Sebrunebuli sidideebia. amitom 

misi erTeulebia: br/wm, br/wT, br/sT. 

vTqvaT, sxeulma wrewirs 1 sT-Si 5-jer Semoua-

ra. sxeulis brunvis sixSire iqneba n=5 br/sT. vipo-

voT periodi. viciT, rom periodi da sixSire erTma-
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neTis Sebrunebuli sidideebia. amitom T=1/n   da    
T=1/5 sT . 

• borblis brunvis sixSirea 20 br/wT. risi to-

lia misi periodi?      

ganvixiloT magaliTi. sxeuli moZraobs wrewir-

ze Tanabrad. t droSi man Semowera s sigrZis rkali. 

rogor vipovoT sxeulis siCqare? amisaTvis moviqceT 

rogorc Tanabarwrfivi moZraobis dros. gavlili 

gza gavyoT droze. miviRebT: v=s/t.  
wrewirze Tanabari moZraobis siCqare tolia 

rkalis sigrZis Sefardebisa drois SualedTan, rom-

lis ganmavlobaSic es rkali Semowera. 

 

m e T o d i k u r i   a p a r a t i 

        I.   Seavse winadadeba  

1. Tu sxeuli wrewiris Semovlas andomebs . . .  

dros, moZraoba periodulia. 

2. brunvis sixSire tolia . . .    . . .   Sesrule-

buli . . .   . . .  . 

 

      II.  gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. wrewirze Tanabari moZraobis periodi aris 

drois Sualedi, romlis ganmavlobaSi sxeuli 

naxevarbruns akeTebs. 

2. brunvis sixSire aris raRac droSi Sesrule-

buli brunvaTa ricxvi. 

3. periodis da brunvis sixSiris erTeuli dro-

is erTeulis tolia. 
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       III.    kiTxvebi, savarjiSoebi   

1. borblis brunvis sixSire aris 25 br/wT. ipo-

veT misi periodi. ra dros moandomebs bor-

bali 150 bruns? 

2. saaTis wuTebis isris sigrZea 2 sm. gamoTva-

leT isris wvetis moZraobis siCqare. 

 

   IV.    iswavle  gakveTili      

1. rogori moZraoba aris mrudwiruli    moZra-

oba? daasaxeleT magaliTebi. 

2. gansazRvre mrudwiruli moZraobis periodi. 

ra aris misi erTeuli? 

3. ras ewodeba mrudwiruli moZraobis sixSire? 

4. daakavSire sixSire da periodi erTmaneTs. 

5. risi tolia wrewirze Tanabari moZraobis 

siCqare? 
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     $   8.    moZraobis fardobiToba 

m e T o d u r i    m i T i T e b a   

fardobiTobis Teorias ise Seusrulda saukuno-

vani iubile, rom misi sawyisebi adamianTa umravleso-

bisaTvis gaugebari rCeba. sirTulis garda, amis mi-

zezi isic aris, rom fardobiTobis Teoriis safuZ-

vlebis swavlebam saSualo skolaSi rigianad ver moi-

kida fexi.
3
 

moZraobis fardobiTobis gaTviTcnobiereba, uZ-

ravi da moZravi aTvlis sistemebis saSualebiT az-

rovneba rTulia. saTanado unaris gamomuSavebis ga-

reSe SeuZlebelia fardobiTobis Teoriis safuZ-

vlebSi garkveva. aseTi unaris gamomuSaveba sakmao 

dros saWiroebs da aucilebelia masze kinematikis 

Seswavlidanve vizrunoT. 

moZraobis Tu uZraobis fardobiTobaze ukve vi-

saubreT paragrafSi “meqanikuri moZraoba.” am parag-

rafSi ki uSualod ganvixiloT es sakiTxi. moZraobis 

fardobiTobis Sesaxeb sakiTxs, rogorc wesi, gverds 

uvlian fizikis swavlebis sawyis etapze. Cveni azriT, 

garkveuli codna amis Sesaxeb moswavles unda miv-

ceT. 

Cveulebriv, paragrafs viwyebT konkretuli ma-

galiTebiT. isev da isev vaviTarebT princips kerZo-

dan zogadisaken da isev kerZosaken. magaliTebis meS-

veobiT moswavle midis im daskvnamde, rom moZraoba 

fardobiTia. Semdeg moswavles vaZlevT kiTxvas. es 

kiTxva SeiZleba iyos Semdegi: “uZravia Tu moZravi 

skolis Senoba?” 

                                                 
3 xazaraZe T. relativisturi klasikuri fizikis safuZvlebi 

saskolo kursSi. Tb., Tsu 2005 
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 ganvsazRvroT sxeulis siCqare fardobiTi moZ-

raobis dros. rasakvirvelia, amas vakeTebT magali-

Tebis saSualebiT. vixilavT sam magaliTs. pirvelSi 

– mgzavri uZravia moZravi eskalatoris mimarT. es-

kalatoris siCqare cnobilia. meoreSi – mgzavri 

moZraobs uZrav eskalatorze. mgzavris siCqare cno-

bilia. mesame magaliTSi mgzavri moZraobs moZravi  

eskalatoris mimarT. orives siCqare cnobilia. samive 

magaliTSi vsazRvravT mgzavris siCqares dedamiwis 

mimarT. bolos ki vaZlevT Semdegi saxis kiTxvas: “ras 

udris mgzavris siCqare dedamiwis mimarT, Tu is es-

kalatoris sapirispirod moZraobs?” amis Semdeg mog-

vyavs magaliTi, romelSic vpoulobT dros. vixilavT 

kusa da aqilevsis moZraobas. martivad rom vipovoT, 

ra droSi daeweva aqilevsi kus, aTvlis sxeulad vi-

RebT kus.  

vnaxoT, rogor mivawodoT warmodgenili anali-

zi moswavles.  

 

g   a   k   v   e   T   i   l   i 

moZraoba Tu uZraoba rom fardobiTia, ukve vi-

ciT. axla dawvrilebiT SeviswavloT es sakiTxi. mo-

viyvanoT Semdegi magaliTi. vTqvaT,matarebeli moZ-

raobs. mis vagonSi uZravad devs CanTa. CanTa uZravia 

vagonis mimarT da moZraobs sadguris mimarT. gamo-

dis, rom CanTa kidevac moZraobs da kidevac uZravia. 

erTi da igive sxeuli kidevac moZraobs da kidevac 

uZravia. aseTi ram SesaZlebelia. sxeulis moZraoba 

Tu uZraoba damokidebulia imaze, Tu romel sxeuls 

avirCevT aTvlis sxeulad. 

• uZravia Tu moZravia skolis Senoba? 

ganvixiloT Semdegi magaliTi. vTqvaT, metros 

eskalatori moZraobs 0,7 m/wm siCqariT. masze dgas 

mgzavri, e. i. is moZraobs dedamiwis mimarT. mgzavri 
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uZravia eskalatoris mimarT. erTi aTvlis sxeulis 

mimarT mgzavri moZraobs, meoris mimarT ki – uZra-

via. dedamiwis mimarT mgzavris siCqare iqneba 0,7m/wm. 
axla ganvixiloT aseTi magaliTi. mgzavri moZra-

obs uZrav eskalatorze da misi siCqare aris 0,3m/wm. 
am SemTxvevaSi mgzavris siCqare dedamiwis mimarT iq-

neba 0,3 m/wm.  
axla davuSvaT,  rom eskalatori moZraobs 

0,7m/wm siCqariT da masze moZraobs mgzavri 0,3 m/wm 
siCqariT. ra siCqariT imoZravebs mgzavri dedamiwis 

mimarT? moZrav eskalators mihyavs moZravi mgzavri 

dedamiwis mimarT. gamodis, rom mgzavris siCqares 

emateba eskalatoris siCqare. e. i. 0,3m/wm + 0,7m/wm = 
1 m/wm. swored es aris mgzavris siCqare dedamiwis mi-

marT.  

• ras udris mgzavris siCqare dedamiwis mimarT, 

Tu is eskalatoris sapirispirod moZraobs? 

ganvixiloT kidev erTi magaliTi. vTqvaT, ku 

moZraobs dedamiwis mimarT v1 siCqariT. mas v2 siCqa-

riT daedevna aqilevsi. kusa da aqilevss Soris sawyi-

si manZili s-is tolia. moZraobas isini iwyeben er-

Tdroulad. vipovoT ra droSi daeweva aqilevsi kus. 

amocana martivad rom amovxsnaT, aTvlis sxeulad avi-

RoT ku. warmovidginoT, rom vzivarT kuze da iqidan 

vuyurebT aqilevsis moZraobas. aqilevsis siCqare kus 

mimarT iqneba v2 - v1. imisaTvis, rom aqilevsi daewios 

kus, man s gza unda gaiaros. amitom dawevis dro to-

li iqneba s gzis Sefardebisa  v2  - v1  siCqareze, e.i. 

                             t = s/(v2 - v1). 
 
 

 



 

 47 

m e T o d i k u r i   a p a r a t i 

        I.kiTxvebi, savarjiSoebi   

1. ris mimarT aris uZravi da ris mimarTmoZra-

obs mdinareSi navi? 

2.  daasaxeleT ris mimarT moZraobs dedamiwa? 

3. motoriani navis siCqare mdinaris mimarT 

aris 7 m/wm, mdinaris dinebis siCqarea 2 m/wm. 
gamovTvaloT navis saCqare dedamiwis mimarT. 

risi toli iqneba navis siCqare, Tu is imoZ-

ravebs mdinaris dinebis sapirispirod? 

4. metros eskalatori moZraobs 0,7 m/wm siCqa-

riT. mgzavri eskalatoris moZraobis mimar-

TulebiT 0,3 m/wm siCqariT moZraobs. ra dro-

Si gaivlis mgzavri dedamiwis mimarT 15ms? 
 

     II. iswavle  gakveTili      

1. ras niSnavs moZraobis fardobiToba? 

2. ras udris mgzavris siCqare dedamiwis      

mimarT Tu: 

a) moZrav eskalatorze mgzavri uZravia; 

b) mgzavri moZraobs uZrav eskalatorze; 

g) mgzavri moZraobs moZrav eskalatorze. 

3. rogor gamovTvaloT ra droSi daeweva             

aqilevsi kus? 
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 $  9.   moZraobis grafikuli warmodgena 

m e T o d u r i    m i T i T e b a   

Cvenma dakvirvebam aCvena, rom moZraobis grafi-

kuli warmodgena sakmaod mZimed aRiqmeba moswavlee-

bis mier. Cven mainc CavrTeT saTanado paragrafis 

Cveneuli damuSaveba-cda. 

am paragrafis Seswavlas viwyebT magaliTis moy-

vaniT. vixilavT velosipedis  Tanabarwrfiv moZrao-

bas. virCevT aTvlis sxeuls, siCqare cnobilia. unda 

gamovsaxoT velosipedis moZraoba grafikulad. va-

gebT gavlili manZilis droze damokidebulebis gra-

fiks. grafikis  agebisas moswavles dawvrilebiT vux-

sniT rogor xdeba saZiebeli wertilis povna. vagebT 

grafiks, romelic aris wrfivi. veubnebiT, rom Cven 

miviReT wrfe, radgan s=v×t gantolebaSi samive sidi-

de pirvel xarisxSia da v mudmivia. am grafiks gzis 

grafiki davarqvaT.  

Semdeg vaswavliT mocemuli grafikis meSveobiT 

rogor SegviZlia gavigoT, ra gzas gaivlis velosipe-

di garkveul droSi. kerZod, 1,2,3 an 4 wamSi. vpou-

lobT grafikze 2 wamSi gavlil gzas da kontroli-

saTvis moswavles vaZlevT Semdegi saxis kiTxvas: “ra 

gzas gaivlis velosipedi 4 wamSi?”  
amis Semdeg grafikis saSualebiT vxsniT Sebru-

nebul amocanas. vpoulobT ra droSi gaivlis velo-

sipedi magaliTad, 15 metrs. moswavlem damoukideb-

lad rom amoxsnas Sebrunebuli amocana, vaZlevT ma-

galiTad, Semdeg kiTxvas: “ra droSi gaiara velosi-

pedma 5 m gza?” 

am kiTxvis Semdeg moswavles veubnebiT, rom gzis 

grafikis meSveobiT SegviZlia gavigoT moZraobis 

siCqare. vpoulobT am siCqares grafikze da vxsniT, 

rom rac ufro cicaboa grafiki, miT metia siCqare.  
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g   a   k   v   e   T   i   l   i 

ganvixiloT moZraobis grafikuli warmodgena. 

is Zalian mosaxerxebelia sxvadasxva sxeulis moZrao-

bis Seswavlisas. 

ganvixiloT magaliTi. vTqvaT, velosipedi Tana-

barwrfivad moZraobs dedamiwis mimarT. misi siCqare 

aris 5 m/wm. gamovsaxoT velosipedis moZraoba grafi-

kulad. avagoT gavlili gzis droze damokidebule-

bis grafiki. amisaTvis moviqceT Semdegnairad. hori-

zontalur RerZze gadavzomoT dro. davaweroT misi 

aRmniSvneli aso t da erTeuli wm. vertikalurze – 

gza. RerZs davaweroT gzis aRmniSvneli aso s da er-

Teuli m. Cvens magaliTSi dro izomeba wamebSi, ami-

tom erTi danayofi drois RerZze Seesabameba erT 

wams. gavlili gza izomeba metrebSi, gzis gamomsax-

vel RerZze erTi danayofi Seesabameba erT metrs. 

viciT, rom velosipedi moZraobs Tanabarwrfivad da 

misi siCqarea 5 m/wm. es imas niSnavs, rom velosipedi 

yovel wamSi gadis 5 m-s. vipovoT wertilebi, romel-

zec unda gavataroT grafiki. 1 wm-s Seesabameba 5 m. 1 
wm-iT aRniSnuli wertilidan aRvmarToT marTobi 

drois RerZisadmi.  5 m-iT aRniSnuli wertilidan ki 

– gzis RerZisadmi. swored marTobebis gadakveTis 

wertili iqneba saZiebeli wertili.  
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msgavsad moviqceT danarCeni wertilebisaTvis. mivi-

ReT wertilTa simravle. modiT es wertilebi Seva-

erToT. miviReT wrfe. ratom miviReT mainc da mainc 

wrfe? es asec unda iyos. s=v×t gantolebidan Cans, 

rom samive sidide pirvel xarisxSia. amitom gza dro-

ze wrfivadaa damokidebuli da grafikic wrfe aris. 

swored es wrfe warmoadgens Tanabarwrfivi moZrao-

bisas gavlili gzis droze damokidebulebis grafiks. 

mas gzis grafiki vuwodoT. 

risi gagebis saSualebas gvaZlevs mocemuli gra-

fiki velosipedis moZraobis Sesaxeb? Cven SegviZlia 

gavigoT ra gzas gaivlis velosipedi 1, 2, 3 an 4 wamSi. 
vipovoT 2 wamSi gavlili gza. amisaTvis 2 wamiT aR-

niSnuli wertilidan aRvmarToT marTobi drois 

RerZisadmi grafikTan gadakveTamde. es aris K wer-

tili. axla K wertilidan davuSvaT marTobi gzis aR-

mniSvnel RerZze. is gadakveTs RerZs wertilSi, ro-

melsac uweria ricxvi 10. es niSnavs, rom 2 wamSi ve-
losipedma gaiara 10 metri. 
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     s, m 

25 

20 

    15             

      10                K 

      5 

         0     1     2     3     4     5                 t, wm 

• ra gzas gaivlis velosipedi 4 wamSi?    

grafikis saSualebiT Cven SegviZlia Sebrunebu-

li amocanac amovxsnaT. vipovoT ra droSi gaivlis 

velosipedi 2, 5, 10, 15 an 20 metrs. modiT, vipovoT ra 

droSi gaivlis velosipedi 15 m-s. es marTobi gra-

fiks gadakveTs M wertilSi.  

                                                                                  
 
    s,m 

     25 

     20                    

     15                     M 

     10 

     5 

      

       0     1     2     3     4     5                         t, wm 
 



 

 52 

Semdeg M wertilidan davuSvaT marTobi drois Rer-

Zze. is modis aRniSvnaze 3 wami. amrigad, 15 m velosi-

pedma gaiara 3 wamSi. 
• ra droSi gaiara velosipedma 5 m gza?     

gzis grafikis meSveobiT SegviZlia gavigoT moZ-

raobis siCqare. amisaTvis grafikis nebismieri werti-

lidan davuSvaT ori marTobi orive RerZze.  davuS-

vaT es marTobi N wertilidan.  
 

  

    s,m 

 

    25 

    20                               N 

    15 

     10 

     5 

       0     1     2     3     4     5                       t, wm 

 

miviRebT t = 4 wm  da s = 20 m. Tanabari moZraobis siC-

qare ki tolia v = s/t = 20m/4wm = 5m/wm. 
axla ganvixiloT Semdegi naxazi. masze gamosaxu-

lia Tanabari moZraobisas gzis droze damokidebu-

lebis ori grafiki. naxazidan Cans, rom pirveli gra-

fiki drois RerZTan met kuTxes adgens, vidre meore. 

davafiqsiroT nebismieri dro. vTqvaT, 2 wm. 
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   s,m                   I 

    25                                         II 

        20 

          15                A 

          10                   B 

          5                   

           0     1     2     3     4     5               t, wm 

aRvmarToT marTobi am grafikebis gadakveTamde. A  
da B wertilebidan davuSvaT marTobebi s RerZze. 

vnaxavT, rom pirvelma sxeulma 2 wm-Si gaiara 15 m, 
xolo meore sxeulma – 10 m. pirveli sxeulis siCqa-

re iqneba v1 = 15m/2wm = 7,5 m/wm, meore sxeulis ki – v2 
= 10m/2wm = 5 m/wm. amrigad, pirveli sxeulis siCqare 

ufro metia meorisaze. aqedan gamomdinare SegviZ-

lia vTqvaT Semdegi: rac ufro cicaboa grafiki, 

e.i. rac ufro metia kuTxe grafiksa da drois 

RerZs Soris, miT metia siCqare. 

 

m e T o d i k u r i   a p a r a t i 

    I.    kiTxvebi, savarjiSoebi   

1. sxeuli moZraobs Tanabarwrfivad. cxrilis 

monacemebis mixedviT aageT gzis droze damoki-

debulebis grafiki. 

 

t ,   wm 1 2 3 4 5 

s ,    m 7 14 21 28 35 
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2. suraTze gamosaxulia Tanabari moZraobisas    

gzis droze damokidebulebis grafikebi ( I da 
II). romeli sxeulis moZraobis siCqarea meti? 

  s, m   
       

     12               I 
         8                            II 

         4 ------------------------------------------ 

         0      

        -4     2     4     6     8     10              t, wm                    

3. suraTze gamosaxuli grafikebis meSveobiT   gan-

sazRvreT sxeulis siCqare    da mimarTuleba 

 
            s, m 

 

        

 

           -10    0     10     20         t, wm 

                 -4   

II.     iswavle  gakveTili      

1. CamoayalibeT, rogor avagoT gzis grafi-

ki. 

2. dro cnobilia. gzis grafikis saSualebiT 

vipovoT am droSi gavlili manZili. 

3. gza cnobilia da gzis grafikis saSuale-

biT vipovoT dro. 

4. rogor gavigoT gzis grafikidan moZrao-

bis siCqare? 
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                   $ 10.   siCqaris grafiki  

m e T o d u r i    m i T i T e b a   

grafikze SeiZleba vaCvenoT ara marto gzis 

droze damokidebuleba, aramed siCqaris damokidebu-

lebac droze. vixilavT konkretul magaliTs – ve-

losipedis Tanabarwrfiv moZraobas. misi siCqare 

aris 5 m/wm. viwyebT grafikis agebas. isev dawvrile-

biT vxsniT grafikis agebis wesebs. vpoulobT saZie-

bel wertilebs da vagebT grafiks. siCqaris grafikic 

iqneba wrfe. 

moswavles vuxsniT, rom drois nebismier Sua-

ledSi velosipedis siCqare iqneba erTi da igive 

5m/wm. es grafikidan naTlad Cans. grafikis meSveo-

biT SegviZlia vTqvaT moZraoba Tanabaria Tu araTa-

nabari. 

 

g   a   k   v   e   T   i   l   i 

grafikze SeiZleba vaCvenoT ara marto gzis da-

mokidebuleba droze, aramed siCqaris damokidebule-

bac droze. ganvixiloT magaliTi. vTqvaT, velosipe-

di moZraobs Tanabarwrfivad da misi siCqare aris 5 
m/wm. avagoT velosipedis siCqaris  droze damokide-

bulebis grafiki. vertikalur RerZze gadavzomoT 

siCqare. RerZs mivuweroT sididis aRmniSvneli aso v 
da misi erTeuli m/wm. masStabis erTi danayofi See-

sabameba 1 metrs wamSi. horizontaluri RerZi ki 

drois RerZia, iseve rogorc wina grafikebze. erTi 

danayofi Seesabameba 1 wams. 
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   v,m/wm 

 

           5 

           4 

           3 

           2 

           1   

             0     1     2     3     4     5                    t, wm                            

1 wm-iT aRniSnuli wertilidan drois RerZisad-

mi aRvmarToT perpendikulari. siCqaris RerZisadmi 

aRvmarToT perpendikulari 5 m/wm-iT aRniSnuli wer-

tilidan. am perpendikularebis gadamkveTi wertili 

iqneba saZiebeli wertili. axla modiT aRvmarToT 

perpendikulari 2 wm-iT, 3 wm-iT, 4 wm-iT da 5 wm-iT 

aRniSnuli wertilebidan drois RerZisadmi. siCqaris 

RerZisadmi perpendikulari yvela SemTxvevisaTvis 

unda aRvmarToT 5 m/wm wertilidan. es imitom, rom 

sxeulis siCqare mudmivia da 5 m/wm-s udris. axla ki 

miRebuli wertilebi SevaerToT. miviReT wrfe. swo-

red es wrfe aris siCqaris grafiki Tanabarwrfivi 

moZraobis dros. 

grafikidan Cans, rom moZraobis dakvirvebis 

mTeli drois ganmavlobaSi velosipedis siCqare aris 

mudmivi da tolia 5 m/wm-is. e.i. velosipedi moZraobs 

Tanabrad. 
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m e T o d i k u r i   a p a r a t i 

    I.    kiTxvebi, savarjiSoebi    

1. cxrilis monacemebis mixedviT aageT siCqaris 

droze damokidebulebis grafiki. gansazRvreT 

rogori saxisaa es moZraoba. 

 

 

t ,   wm 1 2 3 4 5 

v , m/wm 8 8 8 8 8 
 

 

 

    II.      iswavle  gakveTili      

1. CamoyalibeT, rogor avagoT siCqaris grafi-

ki. 

2. rogoria velosipedis siCqare moZraobis dak-

virvebis mTeli drois ganmavlobaSi 
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              $  11.   gaimeore gavlili masala 

kinematikis sakiTxebis Seswavlis Semdeg codnis 

gameoreba-ganmtkicebis mizniT moswavles vaZlevT 

sakontrolo kiTxvebs, savarjiSoebsa da testebs. 

isini moicaven yvela Seswavlil sakiTxs. 

 

 

s a v a r j i S o e b i 

1. gamosaxeT 45 km/sT  m/wm-iT. 

2. sxeuli moZraobs 8 m/wm siCqariT Tanabar-

wrfivad. ras niSnavs es? 

3. gamosaxeT metrebSi 1 km, 1 dm, 1 sm, 1 mm. 
4. ramdeni km/wm aris 1 m/wm? 
5. 60 km-s kurdReli garbis 1 sT-Si, mgeli 1 sT 

da 20 wT-Si. gamoTvaleT da SeadareT maTi 

siCqareebi. 

6. ramden wuTSi daSordeba dedamiwas 480 km si-
maRleze dedamiwis zedapiridan gaSvebuli 

raketa? raketis siCqarea 800 km/sT. 

7. TviTmfrinavi mifrinavs 750 km/sT saSualo 

siCqariT. ra manZils gaivlis is 6 saaTSi? 

8. bgeris siCqare wyalSi 80C-ze aris 1435 m/wm. 
gamoTvaleT bgeris gavrcelebis dro, Tu 

manZili wyarosa da mimRebs Soris aris 20 km. 
9. sinaTle dedamiwidan mTvaremde 1,3 wm-Si aR-

wevs. ipoveT sinaTlis gavrcelebis siCqare. 

10. gepards SeuZlia ganaviTaros 112 km/sT siCqa-

re. SeadareT misi siCqare sinaTlis siCqares. 

11. avtomobili moZraobs 80 km/sT siCqariT. av-

tomobilSi moZraobs WianWvela 2 m/wm siCqa-

riT imave mimarTulebiT. ra siCqariT moZra-

obs WianWvela dedamiwis mimarT? 
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12. suraTze mocemulia sxeulis Tanabari moZra-

obis siCqaris grafiki. ras udris sxeulis  

moZraobis siCqare? 

 

 

       v, m/wm 

              

             5 
 

 

                0   1   2   3   4   5               t, wm 

 

13. wina amocanaSi mocemuli grafikis mixedviT 

gansazRvreT sxeulis mier 4 wm-Si gavlili 

manZili. 

14. grafikis mixedviT gansazRvreT 10 sT-Si gav-

lili manZili da moZraobis siCqare. 

 

 

           s,km 

                 400 

                 300 

                 200 

                 100 
 

                0     2     4     6     8     10     12         t, sT 
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15. suraTze gamosaxulia Tanabari moZraobisas 

gavlili manZilis droze damokidebulebis 

sami grafiki. gansazRvreT romlis siCqarea 

meti? 

              

               s, m   

                10 

                       8 

                       6 

                       4 

                       2 

                 0     1     2     3     4     5     6     7              t, wm 

 

 

 

 

     t e s t i 

1. moZraobis traeqtoria ewodeba 

a) gzas, romelsac gadis sxeuli;     

b) manZils, romelsac gadis sxeuli;  

            g)  wirs, romelsac Semowers sxeuli. 

     2. gavlili gza aris 

            a)  traeqtoriaze gavlili manZili; 

  b) manZili sxeulis sawyis da saboloo     

mdebareobebs Soris; 

            g) traeqtoriis sigrZe. 

3. avtomobilis siCqare aris 80 km/sT. avtomobi-

li moZraobs  
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             a) araTanabrad; 

             b) Tanabrad; 

             g) gaCerebulia. 

4. Tanabari moZraobis siCqare gamoiTvleba   

formuliT 

             a) v = s/t; 
             b) v = s×t; 
             g) v = t/s. 
     5. siCqaris erTeulia 

             a) km × sT; 

             b) m / wm;              

             g) m × wm. 
     6. tivi mdinareSi wylis mimarT  

             a) moZraobs mdinaris siCqariT; 

             b) uZravia; 

             g) moZraobs Tanabrad. 

     7.  tivi mdinaris napiris mimarT 

      a) moZraobs mdinaris siCqariT; 

             b) uZravia; 

             g) moZraobs Tanabrad. 

8. Semdegi mtkicebidan romelia marTebuli 

(nax.1) 
 

            s, m 
 

                400 
 

           200 
  

     

                0     10      20                t, wm 
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a) sxeuli moZraobda Tanabarwrfivad; 

b) sxeuli moZraobda Tanabrad da Seicva-

la mimarTuleba; 

g) sxeuli iyo uZravad garkveuli dro, 

Semdeg daiwyo moZraoba mimarTulebis 

Secvlis gareSe. 

     9. bgeris siCqare 

             a) metia sinaTlis siCqareze; 

             b) naklebia sinaTlis siCqareze; 

             g) sinaTlis siCqaris tolia. 

 

     kiTxvebi  gameorebisaTvis 

1. daasaxeleT meqanikuri moZraobis magaliTebi 

2. ras ewodeba meqanikuri moZraoba. 

3. ra gansxvavebaa traeqtoriasa da gzas Soris? 

4. rogor davaxasiaToT moZraobis siswrafe. 

5. rogor moZraobas ewodeba Tanabarwrfivi? 

6. daasaxeleT Tanabarwrfivi moZraobis magaliTe-

bi. 

7. ras ewodeba Tanabarwrfivi moZraobis siCqare? 

8. daasaxeleT siCqaris erTeulebi. 

9. romeli formuliT gamoiTvleba Tanabarwrfivi 

moZraobis siCqare? 

10. Tanabarwrfivi moZraobis siCqaris formulidan 

gamoiyvaneT gzis formula. 

11. moiyvaneT araTanabari moZraobis magaliTebi. 

12. rogor moZraobas ewodeba araTanabari? 

13. ra sididiT xasiaTdeba araTanabari moZraobis 

siswrafe? 

14. ra Sinaarsi aqvs saSualo siCqares? 

15. sad vrceldeba da ar vrceldeba bgera? 
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16. bgeris gavrcelebisas vrceldeba Tu ara nivTie-

reba? axseniT. 

17. rogor vrceldeba bgera? 

18. ras niSnavs sinaTlis gavrceleba vakuumSi? 

19. risi tolia sinaTlis siCqare vakuumSi? 

20. rogori moZraobaa sinaTlis gavrceleba? 

21. rogor moZraobas ewodeba perioduli? 

22. ras ewodeba wrewirze Tanabari moZraobis peri-

odi? 

23. ra aris brunvis sixSire? 

24. rogor kavSirSia erTmaneTTan mrudwiruli moZ-

raobis periodi da sixSire? 

25. risi tolia wrewirze Tanabari moZraobis siCqa-

re? 

26. ras niSnavs moZraobis fardobiToba? 

27. rogor avagoT gzis droze damokidebulebis 

grafiki? 

28. rogor avagoT siCqaris grafiki? 
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                             $  12.    inercia    

m e T o d u r i    m i T i T e b a   

paragrafSi vixilavT magaliTebs, romelTa meS-

veobiT moswavles vaCvenebT Tu ratom icvleba sxeu-

lis siCqare. aRvniSnavT, rom siCqaris sidide SeiZle-

ba Semcirdes an gaizardos, rodesac masze sxva sxeu-

li moqmedebs. amiT ar visazRvrebiT. vixilavT maga-

liTs, rodesac siCqaris mimarTulebac icvleba. vas-

kvniT, rom sxeulis siCqare icvleba masze sxva sxeu-

lis moqmedebisas. 

Semdeg vixilavT cdas, romelsac safuZvlad ga-

lileis mier Catarebuli eqsperimenti udevs. vsvamT 

kiTxvas: “ rogor imoZravebda sxeuli Tu mas dabrko-

leba ar Sexvdeboda?” da vaZlevT galileiseul pa-

suxs. Semdeg isev konkretuli magaliTebis meSveobiT 

gadavdivarT avtomobilis samuxruWo manZilis cneba-

ze. 

 

g   a   k   v   e   T   i   l   i 

viciT, rom sxeulis meqanikuri moZraoba SeiZle-

ba iyos Tanabari an araTanabari. Tanabari moZraobis 

dros misi siCqare mudmivia, araTanabaris dros ki – 

icvleba. ratom icvleba sxeulis siCqare? 

ganvixiloT magaliTebi. miwaze uZravi burTi 

amoZravdeba, Tu mas fexs davartyamT. am dros bur-

Tis siCqare izrdeba. tyviis siCqare mcirdeba kedel-

Si gavlisas. miwaze gagorebuli burTi bolos da bo-

los Cerdeba. misi siCqare TandaTan mcirdeba da bo-

los nulis toli xdeba. 

ra mizeziT? pirvel magaliTSi siCqare gaizarda 

fexis moqmedebis Sedegad; meore magaliTSi siCqare 

Semcirda kedlis moqmedebisas; mesame magaliTSi ki 

Semcirda miwasTan xaxunis gamo. 
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rogorc viciT siCqare veqtoruli sididea da 

mas mimarTuleba aqvs. vTqvaT, burTi moZraobs erTi 

mimarTulebiT, ejaxeba kedels da icvlis moZraobis 

mimarTulebas. e.i. Seicvala siCqaris mimarTulebac. 

cvlileba gamoiwvia burTze kedlis moqmedebam. 

magaliTebidan Cans, rom sxeulis siCqare icvle-

ba masze meore sxeulis moqmedebiT. 

amrigad, sxeulis siCqare SeiZleba Seicvalos 

masze sxva sxeulis moqmedebisas. 

ganvixiloT Semdegi cda. magidaze daxrilad 

davdoT ficari. ficris bolosTan magidaze grovad 

davyaroT qviSa. daxril ficarze davdgaT urika. 

urika Camogordeba da qviSaSi moxvedris Semdeg swra-

fad gaCerdeba. (nax. 1) 
 

 

   

 

 

                          nax. 1 

axla qviSa movasworoT da urika davagoroT ima-

ve simaRlidan. is ufro met manZils gaivlis gaCere-

bamde. (nax.2) 
 

 

 

                

                          

                      nax. 2 
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Tu qviSas mTlianad aviRebT, urika ufro met 

manZils gaivlis gaCerebamde. (nax.3) 
 

 

 

 

 

 

                               nax. 3 

rogorc vxedavT, rac ufro naklebia dabrkole-

ba, miT ufro did xans moZraobs urika. es moZraoba 

ki axlos iqneba Tanabar moZraobasTan. 

rogor imoZravebda sxeuli Tu mas dabrkoleba 

ar Sexvdeboda? am kiTxvas pasuxi gasca italielma 

mecnierma galileo galileim. 

Tu sxeulze sxva sxeulebi ar moqmedeben , is 

moZraobs Tanabarwrfivad, an uZravia. sxeulis siCqa-

re ar icvleba arc pirvel da arc meore SemTxvevaSi. 

sxeuli inerciiT moZraobs. 

aseTi daskvnis gakeTeba SeiZleba imis safuZvel-

ze, Tu realuri cdebidan gadavalT warmodgeniT 

cdebze. 

sxeulis siCqaris SenarCunebis movlenas, roca 

masze sxva sxeulebi ar moqmedeben, inercia ewodeba.      

inercia laTinuri sityvaa da niSnavs “uZraobas”, 

“umoqmedobas”. 

ganvixiloT magaliTi. yinulze uZravad dade-

bul Saibas davartyaT joxi. Saiba daiwyebs moZrao-

bas wrfivad da TiTqmis Tanabari siCqariT. vTqvaT, 

SesaZlebelia yinulis damamuxruWebeli moqmedebis 

Tavidan acileba. Saiba mudmivad imoZravebda yinu-
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lis (dedamiwis) mimarT im siCqariT, romelic dar-

tymis momentSi SeiZina. 

aseve SeinarCunebda siCqares avtomobili Zravis 

gamorTvis Semdeg. magram masze moqmedebs xaxunis Za-

la. avtomobilis siCqare mcirdeba da igi TandaTan 

Cerdeba. 

manZils, romelsac gaivlis avtomobili Zravis ga-

morTvis Semdeg srul gaCerebamde, samuxruWe manZili 

ewodeba.  

moviyvanoT magaliTi. vTqvaT, avtomobili moZ-

raobs 50 km/sT siCqariT da Zravis gamorTvis Semdeg 

gaCerebamde man gaiara 355 m. swored es iqneba samux-

ruWe manZili. 

moZravi trensportis win gzis gadaWra Zalian 

saxifaToa. manqanas ar SeuZlia damuxruWebisas meyse-

ulad gaCereba. 

 

m e T o d i k u r i   a p a r a t i 

            I. gaarkvie, romeli winadadebaa mcdari da gaas-

wore Secdoma 

1. sxeulis siCqare icvleba masze sxva sxeulis 

moqmedebiT. 

2. sxeulis siCqare mudmivia masze sxva sxeulis 

moqmedebisas. 

 

    II. kiTxvebi, savarjiSoebi 

1. waborZikebisas an fexis dasxltomisas adamia-

ni zogjer ecema. ratom? 
2. romel mxares gadaixreba mgzavri avtobusis 

mimarT, roca igi uxvevs marjvniv? marcxniv? 
 
III.   iswavle gakveTili 

1. rodis icvleba sxeulis moZraobis siCqare? 
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2. rogor icvleba sxeulis moZraoba masze sxva 

sxeulebis moqmedebis Semcirebisas? 
3. rogor imoZravebda sxeuli masze sxva sxeu-

lebi srulebiT rom ar moqmedebdnen? rogor 

mivida galilei am daskvnamde? 
4. ras ewodeba inercia?  
5. ra aris avtomobilis samuxruWo manZili? 
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      $ 13.   masa – inertulobis zoma 

m e T o d u r i    m i T i T e b a   

 am paragrafis gadacemas viwyebT imis SexsenebiT, 

rom sxeulis siCqare icvleba masze sxva sxeulis moq-

medebiT. Semdeg aRvwerT cdas, saidanac vaskvniT, 

rom bunebaSi sxeulebi calmxrivad ar moqmedeben. 

yovelTvis adgili aqvs urTierTqmedebas. mogvyavs 

saTanado magaliTebi. sasargebloa aqve CavrToT 

kiTxva, raTa moswavlem urTierTqmedebis mniSvnelo-

ba kargad gaigos. is SeiZleba Semdegi saxis iyos: 

“Tofidan gasrolisas xdeba ukucema. ratom?” 

Semdeg varkvevT, Tu razea damokidebuli sxeul-

Ta siCqareebis cvlileba, romelic urTierTqmede-

biT aris ganpirobebuli. veyrdnobiT cdas da Semog-

vaqvs inertulobis cneba. yuradReba unda gavamaxvi-

loT imaze, rom inertuloba sxeulis Tvisebaa. is 

yvela sxeuls gaaCnia. masas vsazRvravT, rogorc fi-

zikur sidides, romelic inertulobis zomaa. 

rogor gavzomoT masa? aq arsebiTia imis gaTva-

liswineba, rom saWiroa romelime sxeulis masa piro-

biTad erTeulis tolad CavTvaloT. esaa etalonis 

masa. sxva sxeulebis masas vadarebT masis erTeuls 

urTierTqmedebisas SeZenili siCqareTa mixedviT. 

moswavleebs ar unda darCeT warmodgena, rom aseTi 

Sedareba xelovnuria. saWiroa moviyvanoT magaliTe-

bi, rodesac masebis Sedareba siCqareTa meSveobiT 

erTaderTi xerxia. asea planetebis masebis Sedarebi-

sas, agreTve molekulebis masebis Sedarebisas. mag-

ram praqtikaSi aseTi Sedareba mouxerxebelia, amitom 

viyenebT awonas. masis sxvadasxva erTeulebis dasa-

kavSireblad Semdeg fsiqologiur moments unda mi-

vaqcioT yuradReba. yvela pasuxobs Tu ramden grams 

Seicavs 1 kg, magram piriqiT Tu davsvamT kiTxvas, 

bevrs pasuxis gacema uZneldeba. 



 

 70 

g   a   k   v   e   T   i   l   i 

viciT, rom sxeulis siCqare icvleba masze sxva 

sxeulis moqmedebisas. CavataroT cda. mivamagroT 

urikaze Txeli drekadi liTonis firfita. firfita 

movRunoT da ZafiT SevkraT. moRunuli firfitis 

meore bolos mivadgaT iseTive urika (nax.1.a), gadav-

wvaT Zafi. ra moxdeba? davinaxavT, rom orive urika 

erTmaneTis sapirispiro mxares amoZravdeba (nax. 1. b).  
                                               

                                    a. 

  

 

                                                

                                               b.                           

 

                                 nax. 1 
pirveli urikas siCqare Secvala meore urikas 

moqmedebam. magram meore urikamac xom SeiZina raRac 

siCqare da amoZravda? masze imoqmeda pirvelma uri-

kam. ganvazogadoT Cveni cdis Sedegi. Tu erTi sxeu-

li moqmedebs meoreze, meorec aucileblad moqme-

debs pirvelze. 

moviyvanoT kidev erTi magaliTi. vTqvaT, navi-

dan napirze xteba adamiani. navi sapirispiro mxares 

gacurdeba, radgan masze moqmedebs adamiani. 

• Tofidan gasrolisas xdeba ukucema. ratom?    

urTierTqmedebis Sedegad sxeulebi sxvadasxva 

siCqares iZenen. razea damokidebuli am siCqaris 

mniSvneloba? 

davubrundeT paragrafis dasawyisSi ganxilul 

cdas. mxolod axla aviRoT sxvadasxva urika da gavi-
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meoroT cda. Zafis gadawvis Semdeg urikebi sxvadas-

xva siCqariT daSordebian erTmaneTs. es imitom xde-

ba, rom urikebs gansxvavebuli masebi aqvT. erTi uri-

kas siCqare metad icvleba, xolo meoris – nakle-

bad. urikas, romelic urTierTqmedebis Sedegad me-

tad Secvlis siCqares, aqvs naklebi masa. urikas, ro-

melic urTierTqmedebis Sedegad naklebad Secvlis 

siCqares, aqvs meti masa. amboben, rom pirveli urika 

metad inertulia, vidre meore. meti inertuloba 

niSnavs, rom urTierTqmedebisas am sxeulis siCqare 

naklebad icvleba da piriqiT. yvela sxeuls gaaCnia 

inertulobis Tviseba. 

masa aris fizikuri sidide, romelic inertulo-

bis zomas warmoadgens.  

dgeba sakiTxi rogor gavzomoT masa? sxeulTa 

urTierTqmedebisas SeiZleba maTi siCqareebi gaizo-

mos. am siCqareTa mixedviT ki SegviZlia urTier-

Tqmed sxeulTa masebi SevadaroT. ase gavigebT ori 

sxeulidan romlis masa (inertuloba) metia an nakle-

bi. ganvixiloT magaliTi. urikebi urTierTqmedebam-

de uZravia. vTqvaT, urTierTqmedebis Semdeg erTi 

urikas siCqarea 20 sm/wm, meoresi ki – 40 sm/wm. meo-

re urikas siCqare orjer metia pirveli urikas siC-

qareze. amitom meore urika naklebad inertulia, 

vidre pirveli. meoris masa orjer naklebia pirvelis 

masaze. 

• ori sxeulis dajaxebis Semdeg erTis siCqare  

10 m/wm-ia, meoresi – 20 m/wm. romelia metad 

inertuli? romlis masaa naklebi? 

yovel sxeuls – adamians, magidas dedamiwas, 

foTols, Tovlis fifqs -  aqvs masa.  

ra aris masis sazomi erTeuli? 

aviRoT ori sxeuli. erT-erTi sxeulis masa pi-

robiTad erTeulis tolad miviRoT. maSin urTier-
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Tqmedebisas SeZenili siCqareebis mixedviT gavigebT 

meoris masas. 

masis erTeulad miRebulia kilogrami – 1 kg. 
1 kilogrami aris masis etaloni (nimuSi). is Ca-

mosxmulia platinisa da iridiumis Senadnobisagan. 

etaloni inaxeba safrangeTSi parizis maxloblad q. 

sevrSi. am nimuSis mixedviT sxvadasxva qveynisaTvis 

aslebi damzadebulia didi sizustiT. 

gamoiyeneba agreTve masis sxva erTeulebic. ma-

galiTad, tona (t), grami (g), miligrami (mg). 

1 t = 1000 kg                1 kg = 1000 g 
1 c  =  100 kg                1 g = 1000 mg 
• ramden kilograms udris erTi grami?       

masebis Sedareba urTierTqmedebisas SeZenili 

siCqareebis mixedviT zogjer erTaderTi xerxia. ma-

galiTad, planetebis masebis Sedarebisas. magram siC-

qareTa Sedarebis xerxiT masis gazomva praqtikaSi 

yovelTvis ar aris mosaxerxebeli. amitom masas zo-

maven ufro martivad sasworis saSualebiT. 

yoveldRiur cxovrebaSi masis gazomvas sasworis 

saSualebiT awonas vuwodebT. es arazusti terminia. 

ra gansxvavebaa masasa da wonas Soris Semdgom Sevis-

wavliT. 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. sxeulTa . . . niSnavs, rom Tu erTi sxeuli . . 

. meoreze, meorec . . . pirvelze (moqmedeba, 

urTierTqmedeba). 
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II. Seavse winadadeba    

1. rac . . . siCqares iZens uZravi sxeuli urTi-

erTqmedebisas, miT metia misi . . . . 

 

III. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma    

1. ori sxeulidan isaa metad inertuli, romlis 

masac naklebia. 

2. ori sxeulidan metad inertulia is, romlis 

siCqarec urTierTqmedebisas naklebad ic-

vleba. 

3. urTierTqmedebisas SeZenili siCqareebis mi-

xedviT SegviZlia gavigoT orive sxeulis ma-

sa. 

 

IV. kiTxvebi, savarjiSoebi 

1. urTierTqmedebis Sedegad orma uZravma sxe-

ulma erTnairi siCqare SeiZina. ras niSnavs 

es?  

2. ras niSnavs gamoTqma, rom erTi sxeuli ufro 

inertulia, vidre meore? 

3. rogor SeiZleba awoniT ganvsazRvroT masa? 

4. dajaxebisas 0,1 kg masis sxeulis siCqare 15 
sm/wm-iT Seicvala, meoresi ki – 45sm/wm-iT. 

ras udris meore sxeulis masa? 

5. ramden tonas udris erTi miligrami? 

6. gawonasworebisas sawonis masa 2,5 kg-is to-

lia. ramden centners udris sxeulis masa? 

 

V. iswavle  gakveTili 

1. ra SemTxvevaSi icvleba sxeulis siCqare? 

2. ras niSnavs, rom ori sxeuli urTierTqmedebs? 

moiyvane magaliTi. 
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3. ras niSnavs, rom ori urTierTqmedi sxeuli-

dan erTi metad inertulia, vidre meore? 

4. ras ewodeba sxeulis masa? 

5. rogor SevadaroT sxeulTa masebi? 

6. ra aris masis erTeuli? 

7. masis ra erTeulebs icnob kidev? 

8. ras vgebulobT sxeulis awonvisas? 
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             $  14.   simkvrive 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT konkretuli magaliTebis 

moyvaniT. Semdeg Semogvaqvs simkvrivis cneba. sim-

kvrivis gansazRvrebisas yuradReba unda mivaqcioT 

imas, rom is ricxobrivad (xSirad am pirobas tove-

ben) udris erTeuli moculobis masas. gansazRvrebis 

safuZvelze Semogvaqvs simkvrivis formula da 

vxsniT mis Sinaarss. formulis safuZvelze ki Semog-

vaqvs simkvrivis erTeuli. moswavles vacnobT sim-

kvrivis sxvadasxva erTeulebs da vavarjiSebT maTze. 

masisa da moculobis gamoTvlisas simkvrivis 

formulis mixedviT xSiria Secdoma proporciis Tvi-

sebebis meqanikuri gamoyenebis gamo. magaliTad, 

m=ρ/V an V=ρ/m. aseTi Secdomebis gasworeba umjobe-

sia ara proporciis Tvisebebis gamoyenebiT, aramed 

imis moTxovniT, rom tolobis orive mxares erTeu-

lebi erTnairia. es moswavles uviTarebs fizikur az-

rovnebas, Cvevebsa da unars, exmareba imis gaTviT-

cnobierebaSi (rasac maTematika ver gaakeTebs), rom 

aucilebelia formulis orive mxares erTeulTa to-

lobis Semowmeba. 

saswavlo teqsts moyveba codnis SeTvisebisa da 

ganmtkicebis meTodikuri aparati, romelic tradi-

ciulad Sedgeba sami nawilisagan. 

 

g   a   k   v   e   T   i   l   i 

SevadaroT erTmaneTs 1 kg rkinis naWrisa da 1 kg 
bambis moculoba. cxadia, bambis moculoba metia, 

vidre rkinis. aviRoT erTnairi masis tyviisa da alu-

minis cilindrebi. tyviis cilindris moculoba daax-

loebiT 4-jer naklebia aluminisaze. axla SevadaroT 

erTnairi moculobis tyviisa da aluminis cilindre-
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bi. cdiT SeiZleba davrwmundeT, rom aluminis ci-

lindris masa TiTqmis 4-jer naklebia tyviisaze. 

ganvixiloT aseTi magaliTi. 1 t masis rkinis Ze-

li ikavebs 0,13 m3  moculobas, xolo 1 t yinuli – 1 
m

3
, e.i. TiTqmis 9-jer mets. 

am magaliTebidan SeiZleba davaskvnaT: 1 m3 mocu-

lobis sxvadasxva nivTierebis masebi erTmaneTisagan 

gansxvavebulia. magaliTad, 1 m3 rkinis masa aris 7800 
kg, xolo imave moculobis tyviisa – 13000 kg. aseTi 

gansxvavebis dasaxasiaTeblad SemoaqvT simkvrivis 

cneba. 

sidides, romelic ricxobrivad tolia erTeuli 

moculobis nivTierebis masisa, simkvrive ewodeba.    

rac ufro metia simkvrive, miT ufro mkvrivia 

sxeuli. zemoT moyvanili magaliTebis mixedviT rkina 

ufro mkvrivia bambaze, e.i. rkinis simkvrive metia. 

• ramdenjer metia tyviis simkvrive aluminis 

simkvriveze?    

Tu viciT masa da moculoba, SeiZleba gamovTva-

loT nivTierebis simkvrive. rogor ganvsazRvroT 

nivTierebis simkvrive? amisaTvis sxeulis masa unda 

gavyoT mis moculobaze: simkvrive = masa/moculoba. 

amrigad, simkvrive aris fizikuri sidide da to-

lia sxeulis masis Sefardebisa mis moculobasTan. 

SemoviRoT sidideTa asoiTi aRniSvnebi. ρ (ber-

Znuli asoa, ikiTxeba “ro”) – nivTierebis simkvrive, 

m – sxeulis masa, V – misi moculoba. maSin mivi-

RebT Semdeg formulas:  

                 

                     ρ = m/V       (1). 
 
formulaze dayrdnobiT SegviZlia vTqvaT, rom 

nivTierebis simkvrivis erTeulia 1 kg/ m3. nivTierebis 

simkvrives gamosaxaven agreTve 1 g/ sm3
-iT. magaliTi-



 

 77 

saTvis am erTeuliT gamovsaxoT rkinis simkvrive. vi-

ciT, rkinis simkvrivea 7800 kg/m3
. axla masa gamovsa-

xoT gramebiT: 7800 kg = 7 800 000 g, xolo moculoba 

kuburi santimetrebiT: 1m3 = 1 000 000 sm3
. gavyoT masa 

moculobaze da miviRebT simkvrives  

    ρ = 7 800 000 g/1 000 000 sm3 = 7,8 g/ sm3 . 
erTi da imave nivTierebis si,kvrive myar, Txe-

vadsa da airad mdgomareobaSi sxvadasxva. magaliTad, 

yinulis simkvrivea 900 kg/m
3
, wylisa – 1000 kg/m

3
, 

wylis orTqlis ki – 0,59 kg/m3
. 

Tu viciT sxeulis simkvrive da moculoba, Seg-

viZlia vipovoT misi masa. (1) formulidan vRebu-

lobT   

                 m = ρ × V             (2).  
magaliTad, granitis lodis simkvrivea 2600 kg/m3

, mo-

culoba – 2,5 m3
. masa toli iqneba m = ρ × V = 2600 

kg/m
3 × 2,5 m3 = 6500 kg. aseve, Tu cnobilia masa da sim-

kvrive, SegviZlia vipovoT moculoba. (1) formuli-

dan gvaqvs 

 

                      V = m/ ρ          (3). 
 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. sidides, romelic . . . tolia . . . moculobis 

masisa, simkvrive ewodeba (ricxobrivad, er-

Teuli). 

 

II. Seavse winadadeba    

1. nivTierebis simkvrives gamovTvliT Tu viciT 

. . . da  . . . . 
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III.  gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma    

1. nivTierebis simkvrive erTi da igivea am niv-

Tierebis yvela (myari, Txevadi, airadi) mdgo-

mareobisaTvis. 

2. nivTierebis moculoba tolia masisa da sim-

kvrivis namravlisa. 

3. sxeulis masas gavigebT, Tu mis simkvrives mo-

culobaze gavamravlebT. 

 

IV. kiTxvebi, savarjiSoebi 

1. erTi sxeulis erTeuli moculobis masaa 25 
kg, xolo meoris – 75 kg. SeadareT maTi sim-

kvriveebi. 

2. ramdeni kilogrami navTi eteva xuTlitrian 

balonSi? 

3. gvaqvs marmarilos, yinulis da TiTbris er-

Tnairi moculobis sami kubi. romel maTgans 

aqvs udidesi masa da romels umciresi (isar-

geble simkvrivis cxriliT)? 

4. gamoiangariSe 10 l wylis, benzinis da ver-

cxliswylis masa. 

5. ras udris 100 sm3
 tyviis masa? eqneba Tu ara 

aseTive masa 100 sm3
 tyviis safants? axseniT. 

 

V. iswavle  gakveTili 

1. erTnairia Tu ara erTnairi masis sxvadasxva 

sxeulis moculobebi? moiyvaneT magaliTi. 

2. ras ewodeba simkvrive? 

3. romel sxeuls uwodeben metad mkvrivs? 

4. dawereT sxeulis simkvrivis formula. 

5. nivTierebis simkvrivis romeli erTeulebi 

iciT? 
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6. rogoria nivTierebis simkvrive sxvadasxva 

mdgomareobaSi? 

7. vici sxeulis simkvrive da moculoba. rogor 

gavigo misi masa? 

8. rogor SeiZleba vipovoT nivTierebebis mo-

culoba simkvrivisa da masis saSualebiT?  
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               $  15.    Zala 

m e T o d u r i    m i T i T e b a   

dinamikis kursis Seswavlisas didi mniSvneloba 

aqvs imas, Tu rogor gadavcemT moswavles Zalis cne-

bas. 

paragrafs viwyebT magaliTebis moyvaniT. maga-

liTebSi vaCvenebT moswavles, rom esa Tu is sxeuli 

icvlis Tavis siCqares sxva sxeulis moqmedebiT. es 

moqmedeba ganpirobebuli aris ZaliT. e.i. sxeulze 

moqmedebs Zala. Semdeg vaZlevT Zalis cnebis gansaz-

Rvrebas. saxeldobr, Zala moZraobis siCqaris Sec-

vlis mizezia. es Zalis cnebis safuZvliani, magram 

mxolod Tvisebrivi gansazRvrebaa. imisaTvis, rom 

moswavle gaerkves Zalis SinaarsSi, mas unda mivceT 

Semdegi saxis kiTxva: “Tu sxeulze Zala ar moqme-

debs, rogoria misi siCqare?” es kiTxva imitom dav-

sviT, rom moswavleebi xSirad pasuxoben, rom siCqare 

aseT SemTxvevaSi nulis tolia. es ki ar aris swori. 

magaliTis meSveobiT moswavles vaCvenebT, rom 

erT da imave sxeulze SeiZleba moqmedebdes erT Sem-

TxvevaSi meti Zala, meoreSi – naklebi. es niSnavs, 

rom Zalas gaaCnia ricxviTi mniSvneloba. Zala fizi-

kuri sididea. 

Semdeg vubrundebiT paragrafis dasawyisSi gan-

xilul magaliTebs. vaCvenebT, Tu ra SemTxvevaSi ra 

Zala moqmedebs. mogvyavs kidev erTi magaliTi, sadac 

sxeulze drekadobis Zala moqmedebs, magram misi siC-

qare ar icvleba. am magaliTSi sxva sxeuli ar aris. 

moswavles unda avuxsnaT, rom am SemTxvevaSi sxeulis 

nawilebi moqmedeben erTmaneTze. icvleba maTi siCqa-

re. am nawilebis gadaadgilebis gamo sxeuli (burTi) 

ikumSeba, deformordeba. is icvlis Tavis formas da 

zomas. deformirebul sxeulSi ki aRiZvreba dreka-

dobis Zala. 
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am magaliTebis saSualebiT moswavles vaCvenebT, 

rom bunebaSi sxvadasxva saxis Zala arsebobs. vaZlevT 

Semdegi saxis kiTxvas: “ra Zala aCerebs mociguravis 

maZraobas yinulze srialisas?” 

amis Semdeg dgeba sakiTxi Zalis erTeulis Semo-

tanis Sesaxeb. radganac niutonis II kanoni fizikis 

swavlebis dawyebiT etapze ar Seiswavleba, SeuZlebe-

lia fizikurad da logikurad mkacrad davadginoT 

Zalis erTeuli. moswavles veubnebiT, rom Zalis er-

Teuli aris 1 niutoni. is ukavSirdeba sxeulis siCqa-

ris cvlilebas. magram ra Zalaa 1 n Zala, amis gan-

sazRvrebas SemdegisaTvis vtovebT. 

veubnebiT, rom gamoiyeneba Zalis ufro didi 

erTeuli 1 kn da vsvamT kiTxvas: “ramdeni niutonia 1 
kn Zala? – TavsarTi kilo ras niSnavs Tqven ukve 

iciT”. 

magaliTis saSualebiT vaCvenebT, rom Zalas aqvs 

mimarTuleba. e.i. is veqtoruli sididea. 

aRsaniSnavia, rom Zalis cneba mxolod meqaniku-

ri urTierTqmedebis magaliTze ar unda Semovita-

noT, raTa warmovaCinoT fizikis erTianoba. 

 

g   a   k   v   e   T   i   l   i 

Cven ukve viciT, rom sxeulis siCqaris Sesacvle-

lad saWiroa masze meore sxeulis moqmedeba. 

moviyvanoT magaliTebi. asrolili burTi miwaze 

vardeba, mindorze gagorebuli burTi bolos Cerde-

ba, liTonis burTulas magniti izidavs. 

ratom? 

modiT avxsnaT. pirvel or SemTxvevaSi burTze 

moqmedebs dedamiwa. misi moqmedebiT burTis siCqare, 

e.i. sxeulis siCqaris Sesacvlelad saWiroa meore 

sxeulis moqmedeba. aseve magnitisa da burTulas Sem-

TxvevaSi. xSirad ar miuTiTeben Tu romeli sxeuli 
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da rogor moqmedebs mocemul sxeulze. amboben, rom 

sxeulze moqmedebs sxva sxeuli ZaliT. pirobiTad 

SegviZlia vTqvaT, rom sxeulze moqmedebs Zala an 

sxeulze modebulia Zala. 

gavarkvioT ra aris Zala. magaliTebidan Cans, 

rom Zala aris is, rac iwvevs an aCerebs sxeulis moZ-

raobas. es ki niSnavs, rom sxeulis siCqare icvleba.  

amrigad, Zala sxeulis moZraobis siCqaris Sec-

vlis mizezia.    

• Tu sxeulze Zala ar moqmedebs, rogoria misi 

siCqare? 

vTqvaT, liTonis burTulas miizidavs erTi mag-

niti. burTula Seicvlis siCqares da miekvreba mag-

nits. axla igive burTulaze vimoqmedoT ori magni-

tiT. vnaxavT, rom burTula ufro swrafad miizide-

ba. masze magniti ufro meti ZaliT moqmedebs. e.i. 

burTulaze SeiZleba moqmedebdes didi an patara Za-

la. es niSnavs, rom Zalas gaaCnia ricxviTi mniSvne-

loba. Zala fizikuri sididea. 

davubrundeT Cvens magaliTebs. pirvel magaliT-

Si burTi ecema imis gamo, rom dedamiwa izidavs mas. 

dedamiwa moqmedebs burTze simZimis ZaliT. meore ma-

galiTSi burTze moqmedebs dedamiwa ZaliT, romelic 

xels uSlis moZraobas. es Zala aris xaxunis Zala. me-

same magaliTSi magniti moqmedebs burTulaze magni-

turi ZaliT da izidavs mas. modiT ganvixiloT kidev 

erTi magaliTi. SekumSuli rezinis burTi aRidgens 

Tavis formas. burTze moqmedebs drekadobis Zala, 

magram burTis siCqare ar icvleba. Cven ki vTqviT, 

rom Zala siCqaris Secvlis mizezia. am SemTxvevaSi 

burTis nawilebi moqmedeben erTmaneTze. saqme imaSia, 

rom icvleba burTis calkeuli nawilebis siCqare. am 

nawilebis gadaadgilebis gamo burTi ikumSeba – de-

formirdeba. is icvlis Tavis formas da zomas. de-

formirebul burTSi ki aRiZvreba drekadobis Zala.  
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magaliTebidan Cans, rom bunebaSi arsebobs sxva-

dasxva saxis Zala. esenia: xaxunis Zala, simZimis Zala, 

drekadobis Zala, magnituri Zala, eleqtruli Zala, 

mizidulobis Zala. ufro dawvrilebiT maT Semdeg 

ganvixilavT. 

• ra Zala aCerebs mociguravis moZraobas yinul-

ze srialisas?    

Zala aRiniSneba F asoTi. misi erTeuli aris niu-

toni. is ukavSirdeba sxeulis siCqaris cvlilebas. 

Tu ra Zalaa erTi niutoni Zala, Semdeg viswavliT. 

garda 1 n-sa gamoiyeneba Zalis ufro didi erTeuli 

1 kiloniutoni. 

• ramdeni niutonia 1 kn Zala?  

TavsarTi kilo ras niSnavs Tqven ukve iciT. 

vTqvaT, liTonis burTula moZraobs marjvniv 

(nax. 1. a). Tu mas win davuxvedrebT magnits, is ganag-

rZobs moZraobas imave mimarTulebiT. Zala am dros 

moqmedebs marjvniv. 

 

                                          S       N 

    
                     nax. 1. a 

Tu  magnits movaTavsebT marcxena mxares (nax. 1. b), 
burTula daiwyebs moZraobas marcxniv. Zala am dros 

moqmedebs marcxniv.  

 

          N        S 
 

                     nax. 1. b 
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am magaliTebidan Cans, rom Zalas aqvs mimarTu-

leba. Zala veqtoruli sididea. 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. Zala . . . sididea, romelic moZraobis . . .  

Secvlis mizezia. (drois, fizikuri, Tviseb-

rivi, siCqaris). 

 

II. Seavse winadadeba    

1. Zalas aqvs . . . , amitom is . . . sididea. 

 

III.     gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma    

1. Zala aris sxeulis moZraobis gamomwvevi mi-

zezi. 

2. xaxunis Zala xels uwyobs sxeulis moZrao-

bas. 

3. bunebaSi arsebobs mxolod erTi saxis Zala 

– simZimis Zala. 

 

IV. kiTxvebi, savarjiSoebi    

1. rodis icvleba sxeulis siCqare? 

2. ratom icvleba sxeulis forma masze Zalis 

moqmedebiT? 

3. horizontalurad gasrolili qva ratom ar 

moZraobs wrfivad? 

4. ra Zala akavebs sxeulebs dedamiwis zedapir-

ze? 

5. ramdeni niutonia 10 kn? 

6. ramdeni kiloniutonia 1000 n ? 
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V.        iswavle  gakveTili 

1. ras niSnavs sxeulze moqmedebs (modebulia) 

Zala? 

2. ra aris Zala? 

3. ra saxis Zalebi arsebobs bunebaSi? moiyva-

neT magaliTebi. 

4. daasaxeleT Zalis erTeuli. 

5. ras niSnavs, rom Zala veqtoruli sididea? 
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      $ 16.    drekadobis Zala. Zalis gazomva 

m e T o d u r i    m i T i T e b a   

am paragrafSi konkretuli magaliTebis moyvaniT 

mivdivarT drekadobis Zalis gansazRvrebamde. vixi-

lavT zambaris gaWimva-SekumSvis magaliTs. swored 

zambaris Wimvis magaliTis saSualebiT vadgenT dre-

kadobis Zalis mimarTulebas. amas vakeTebT dawvri-

lebiTi axsniT. Semdeg ki wakiTxulis gaazrebisaTvis 

produqciul doneze, moswavles vaZlevT Semdegi sa-

xis kiTxva-savarjiSos: “rogor aris mimarTuli dre-

kadobis Zala zambaris kumSvisas?” 

amis Semdeg vaskvniT, rom drekadobis Zala de-

formaciisas mimarTulia zambaris xviebis gadaadgi-

lebis sapirispirod. 

Semogvaqvs wagrZelebis cneba da vaCvenebT ro-

dis aris is dadebiTi an uaryofiTi. gadavdivarT hu-

kis kanonze. vixilavT magaliTs, sadac liTonis bur-

Tulaze moqmedebs magniti, burTula ki damagrebu-

lia zambaraze. vaCvenebT, rom magniti miizidavs li-

Tonis burTulas, zambara wagrZeldeba da aRiZvreba 

drekadobis Zala. zambara gawonaswordeba. es niSnavs, 

rom drekadobis Zala da magnituri Zala erTmaneTis 

tolia moduliT da sapirispiroa mimarTulebiT. ami-

tom es ori Zala awonasworebs erTmaneTs. Semdeg 

burTulas vuaxlovebT or, sam, oTx da a.S. erTnair 

magnits. vnaxavT, rom yvela SemTxvevaSi zambara mova 

wonasworobaSi. es imitom, rom ramdenjerac gav-

zrdiT magnitis raodenobas, e.i. magnitur Zalas, im-

denjer gaizrdeba drekadobis Zala da zambaris wag-

rZelebac. am magaliTis safuZvelze vayalibebT hu-

kis kanons: sxeulis (zambaris) deformaciisas warmo-

iqmneba drekadobis Zala. is proporciulia sxeulis 

(zambaris) wagrZelebis da mimarTulia deformacii-
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sas sxeulis nawilakebis gadaadgilebis mimarTule-

bis sapirispirod. 

Semdeg hukis kanonis gamoyenebiT vzomavT Zalas. 

vubrundebiT zemoT aRniSnul magaliTs, mxolod 

zambaras vamagrebT firfitas, romelzec dawebebu-

lia TeTri qaRaldi. zambaris maCveneblis mdebareo-

ba sxvadasxva SemTxvevisaTvis aRvniSnoT 1,2,3,4 da 

a.S. TiToeuli danayofi 1 n-is tolfasia. dagradui-

rebuli zambara gamoiyeneba Zalis gasazomad da mas 

dinamometri ewodeba. aqve unda mivuTiToT, rom di-

namometris mowyobiloba emyareba nebismieri Zalis 

Sedarebas zambaris drekadobis ZalasTan. 

vnaxoT, rogor Cajdeba gakveTilSi es Tema. 

 

g   a   k   v   e   T   i   l   i 

ganvixiloT magaliTi. aviRoT zambara. mivamag-

roT misi erTi bolo kedels. meore boloTi ki gav-

WimoT. zambaris xviebs Soris manZili ramdenadme ga-

izrdeba. zambara deformirdeba. xviebs Soris moqme-

debas iwyeben mizidvis Zalebi. xels Tu gavuSvebT, 

zambara SeikumSeba. es Zalebi aiZuleben zambaris xvi-

ebs winandel manZilze dauaxlovdnen erTmaneTs.  

axla zambara SevkumSoT. mis xviebs Soris manZi-

li mcirdeba. zambara deformirdeba. xelis gaSvebiT 

zambara gafarTovdeba. am dros aRiZvreba ganzidvis 

Zalebi. es Zalebi zambaris xviebs aiZuleben daSor-

dnen erTmaneTs. abruneben maT pirvandel mdgomare-

obaSi. 

zambaris Wimva-kumSva aris deformacia. 

amrigad, deformacia aris Zalis moqmedebis Se-

degad sxeulis formis an zomebis cvlileba. garda 

Wimva-kumSvisa deformaciis saxeebia: grexa, Runva. 

magaliTad, Tu Toks davgrexT an Reros gadavRu-

navT, xelis gaSvebis Semdeg aRiZvreba drekadobis Za-



 

 88 

la. es Zala orive SemTxvevaSi cdilobs daabrunos 

sawyis mdgomareobaSi Tokic da Reroc. 

maSasadame, sxeulis nebismieri deformaciis 

dros aRiZvreba Zala. is cdilobs aRadginos sxeu-

lis pirvandeli zomebi da daabrunos sxeuli defor-

maciamdel mdgomareobaSi. es Zala aris drekadobis 

Zala. 

 drekadobis Zala ewodeba Zalas, romelic aRiZ-

vreba sxeulis deformaciisas da cdilobs daabrunos 

sxeuli sawyis mdgomareobaSi.           

gavarkvioT drekadobis Zalis mimarTuleba.  

 

 
                                  l 

 

 

                        

                            l1 

 

              l2               ? 
 

               nax. 1              

 

ganvixiloT igive magaliTebi – zambaris Wimva 

da kumSva. zambaris gaWimvisas misi xviebi wainacvle-

ben marjvniv. zambara deformirdeba da aRiZvreba 

drekadobis Zala. is abrunebs zambaras sawyis mdgo-

mareobaSi, e.i. drekadobis Zala mimarTulia marcxniv 

(nax.1). 
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• rogor aris mimarTuli drekadobis Zala zam-

baris kumSvisas?  

amrigad, drekadobis Zala deformaciisas mimar-

Tulia zambaris xviebis gadaadgilebis sapirispirod. 

zambaris sigrZis cvlileba Wimvisas an kumSvisas 

aris zambaris wagrZeleba. zambaris gaWimvisas is X 
RerZis TanamimarTulia da aris dadebiTi. zambaris 

SekumSvisas ki – uaryofiTi.  

gavarkvioT ra damokidebulebaSia drekadobis 

Zala wagrZelebasTan. 

aviRoT zambara. misi erTi bolo mivamagroT ke-

dels, xolo meores mivamagroT liTonis burTula. 

burTulas mivuaxlovoT magniti. magniti miizidavs 

burTulas, zambara gaiWimeba da gaCerdeba. is wag-

rZelda, e.i. deformirda. deformirebul zambaraSi 

ki aRiZvreba drekadobis Zala. is cdilobs daabru-

nos zambara sawyis mdgomareobaSi, magram zambara da 

burTula gaCerebulia. isini wonasworobaSia. es niS-

navs, rom magnituri Zala da drekadobis Zala erTma-

neTis tolia moduliT da sapirispiroa mimarTule-

biT. amitom es ori Zala awonasworebs erTmaneTs. ax-

la burTulas mivuaxlovoT ara erTi, aramed ori 

erTnairi SeerTebuli magniti. zambara wagrZeldeba 

da isev gaCerdeba. magnituri Zala orjer gaizarda. 

zambara wonasworobaSia, e.i. aRiZvra drekadobis Za-

la da is magnituri Zalis toli unda iyos moduliT. 

gamodis, rom drekadobis Zalac orjer gaizarda. Tu 

gavzomavT zambaris sigrZes, is  orjer metad iqneba 

wagrZelebuli. axla aviRoT erTmaneTTan SeerTebu-

li sami erTnairi magniti. magnituri Zala samjer ga-

izarda. zambara wagrZeldeba da gawonaswordeba. e.i. 

samjer gaizarda drekadobis Zala da samjer meti iq-

neba zambaris wagrZelebac. oTxi magnitis SemTxveva-

Si oTxjer gaizrdeba magnturi Zala. maSasadame, oT-

xjer gaizrdeba drekadobis Zala da zambaris wagrZe-
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lebac da a.S. magaliTebidan Cans, rom ramdenjerac 

izrdeba magnituri Zala, imdenjer izrdeba zambaris 

wagrZeleba da drekadobis Zalac. gamodis, rom dre-

kadobis Zala wagrZelebis pirdapirproporciulia. 

es winadadeba gamoxatavs kanons, romelic hukis ka-

nonis saxeliT aris cnobili. CamovayaliboT es kano-

ni: 

sxeulis (zambaris) deformaciisas warmoiqmneba 

drekadobis Zala. is proporciulia sxeulis (zambaris) 

wagrZelebis da mimarTulia deformaciisas sxeulis 

nawilakebis gadaadgilebis mimarTulebis sapirispi-

rod.    

hukis kanonis gamoyenebiT gavzomoT Zala. da-

vubrundeT zemoT aRweril magaliTs, mxolod axla 

zambara mivamagroT firfitas. firfitas davaweboT 

TeTri qaRaldi da zambaris bolos davamagroT maC-

venebeli. gavimeoroT zemoT aRwerili cda. zambaris 

gaWimvisas qaRaldze aRvniSnoT maCveneblis mdebare-

oba. miviReT danayofiani skala. zambara aris dagra-

duirebuli da is gamoiyeneba Zalis gasazomad.  

Zalis gasazom xelsawyos dinamometri ewodeba.    

umartivesi dinamometris mowyobiloba emyareba 

nebismieri Zalis Sedarebas zambaris drekadobis Za-

lasTan. dinamometriT SeiZleba gaizomos ara marto 

drekadobis Zala, aramed sxva Zalebic: simZimis Zala, 

xaxunis Zala da sxv. 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. deformacia aris . . . moqmedebis Sedegad 

sxeulis . . . an . . . cvlileba. (Zalis, for-

mis, zomis, siCqaris). 



 

 91 

2. drekadobis Zala deformaciisas mimarTulia 

zambaris xviebis gadaadgilebis . . .  (mimar-

TulebiT, sapirispirod). 

3. drekadobis Zala wagrZelebis . . . (ukupro-

porciulia, pirdapirproporciulia). 

 

II. Seavse winadadeba    

1. drekadobis Zala ewodeba Zalas, romelic 

aRiZvreba sxeulis . . .  da cdilobs sxeuli 

. . .  mdgomareobaSi daabrunos. 

2. drekadobis Zala . . . sxeulis wagrZelebis 

da mimarTulia sxeulis nawilakebis gadaad-

gilebis mimarTulebis . . .. 

 

III.     gaarkvie, romeli winadadebaa mcdari 

da gaaswore Secdoma    

1. bunebaSi yvela saxis deformacia mxolod ga-

Wimva-SekumSvis saxisaa. 

2. sxeulis nebismieri deformaciisas aRiZvreba 

Zala, romelic cdilobs sxeuli daabrunos 

deformaciamdel mdgomareobaSi. 

3. dinamometris meSveobiT vzomavT mxolod 

drekadobis Zalas. 

 

IV.  kiTxvebi, savarjiSoebi    

1.kapronis Tokis erTi bolo davgrixoT mar-

jvniv, meore – marcxniv. ra saxis Zala aRiZ-

vreba am SemTxvevaSi? 

2.zambara wagrZelda 5-jer. ra mouva drekado-

bis Zalas? 
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V.  iswavle  gakveTili 

1. ra aris deformacia? 

2. CamoTvale deformaciis saxeebi. 

3. ras ewodeba drekadobis Zala? 

4. saiT aris mimarTuli drekadobis Zala? 

5. rogori damokidebulebaa drekadobis Zala-

sa da wagrZelebas Soris? 

6. Camoayalibe hukis kanoni. 

7. rogor gavzomoT Zala? 

8. ra aris dinamometri? 
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$ 17. msoflio mizidulobis Zala.                              

simZimis Zala 
 

m e T o d u r i    m i T i T e b a   

rogorc yovelTvis, axlac viwyebT konkretuli 

magaliTebis moyvaniT. Semdeg vazogadebT da vxsniT 

msoflio mizidulobis Zalas. moswavles veubnebiT, 

rom nebismieri ori sxeuli izidavs erTmaneTs. SeiZ-

leba Semdegi kiTxvis dasma: “SeiZleba Tu ara erTi 

sxeuli izidavdes meores da is mas ara?” 

moswavles vuxsniT, rom msoflio mizidulobis 

gamovlenaa simZimis Zala. mogvyavs konkretuli maga-

liTebi da gadavdivarT simZimis Zalis gansazRvrebaze. 

Semdeg veubnebiT, radgan Zala veqtoruli sidi-

dea da aqvs mimarTuleba, simZimis Zalasac aqvs mi-

marTuleba. is mimarTulia dedamiwis centrisken. 

paragrafis bolos codnis SeTvisebisa da gan-

mtkicebis meTodikuri aparati tradiciulad sami na-

wilisagan Sedgeba. 
 

g   a   k   v   e   T   i   l   i 

ganvixiloT Semdegi magaliTebi. vertikalurad 

asrolili burTic da horzontalurad gasrolili 

qvac dedamiwaze ecema. burTzec da qvazec moqmedebs 

Zala, romliTac dedamiwa izidavs maT. am Zalas de-

damiwisadmi mizidulobis Zala ewodeba. 

dedamiwa izidavs adamianebs, zRvebis, okeaneebi-

sa da mdinareebis wyals, saxlebs, mTvares da a.S. de-

damiwa izidavs yvela sxeuls. is izidavs mzes da 

planetebs. Tavis mxriv es sxeulebic izidaven deda-

miwas. mze izidavs dedamiwasa da mis irgvliv moZrav 

planetebs. planetebi Tavis mxriv izidaven mzes da 

erTmaneTs. ase rom ar iyos, planetebi ar imoZraveb-

dnen mzis garSemo orbitebze. 
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rogorc vxedavT, samyaroSi nebismieri ori sxeu-

li izidavs erTmaneTs gansazRvruli ZaliT. am Zalas 

msoflio mizidulobis Zala ewodeba. 

dedamiwidan gaSvebuli xelovnuri Tanamgzavri 

wrfivad ar mifrinavs. is gars uvlis dedamiwas. maSa-

sadame, am sxeulze moqmedebs dedamiwisadmi mizidu-

lobis Zala. am Zalis gamo zeviT atanili sxeulebi 

xelis gaSvebis Semdeg vardebian dedamiwaze. mdinare-

ebSi wyali qvemoT miedineba. axtomis Semdeg adamiani 

qvemoT eSveba, vinaidan dedamiwa izidavs mas. 

• SeiZleba Tu ara erTi sxeuli izidavdes meores 

da is ki mas ara?     

msoflio mizidulobis gamovlenaa simZimis Zala. 

simZimis Zalis moqmedebiT ecema dedamiwaze wvi-

mis wveTebi, Tovlis fifqi, scviva foTlebi xeebidan. 

Zalas, romliTac dedamiwa izidavs mis maxlobel 

sxeulebs, simZimis Zala ewodeba.  

viciT, Zala veqtoruli sididea da mas mimarTu-

leba aqvs. sxvadasxva saxis Zalas sxvadasxva mimarTu-

leba aqvs. simZimis Zala mimarTulia dedamiwis cen-

trisken. 
 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. Zalas, romliTac . . . ori sxeuli . . . erTma-

neTs, msoflio mizidulobis Zala ewodeba 

(izidavs, ganizidavs, nebismieri, mocemuli). 

2. simZimis Zala mimarTulia dedamiwis . . .  

(gaswvriv, centridan, centrisken). 
 

II. Seavse winadadeba 

1. Zalas, romliTac . . . izidavs mis maxlibel 

sxeulebs, simZimis Zala ewodeba. 
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III. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. msoflio mizidulobis Zala simZimis Zalis 

gamovlenaa. 

2. dedamiwaze mdebare sxeulebs Soris ar moqme-

debs mizidulobis Zala. 
 

IV. kiTxvebi, savarjiSoebi 

1.saiT aris mimarTuli simZimis Zala burTis 

zeviT moZraobisas? 
 

V. iswavle  gakveTili 

1. ras ewodeba msoflio mizidulobis Zala? 

2. ra aris simZimis Zala? 

3. saiTaa mimarTuli simZimis Zala? 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 96 

$ 18.  simZimis Zalis damokidebuleba  

sxeulis  masaze 

 

m e T o d u r i    m i T i T e b a   

am paragrafSi dawvrilebiT SeviswavliT simZimis 

Zalas. vixilavT vertikalurad damagrebul dinamo-

metrze dakidebul tvirTze moqmed Zalebs. mogvyavs 

magaliTebi, raTa TvalsaCino gavxadoT simZimis Za-

lasa da masas Soris pirdapirproporciuli damoki-

debuleba. 

Semdeg Semogvaqvs proporciulobis koeficienti 

g  da vaZlevT simZimis Zalis masaze damokidebulebis 

maTematikur Caweras, agreTve, g-s erTeulsa da mis 

mniSvnelobas dedamiwisTvis. 
 

g   a   k   v   e   T   i   l   i 

modiT, dawvrilebiT SeviswavloT simZimis Zala. 

zambara davamagroT vertikalurad, masze Camovki-

doT m masis tvirTi. zambara gaiWimeba – wagrZel-

deba. deformirebul zambaraSi aRiZvreba drekadobis 

Zala. is cdilobs daabrunos zambara sawyis mdgoma-

reobaSi. e.i. drekadobis Zala mimarTulia vertika-

lurad zeviT. wagrZelebuli zambara cota xnis Sem-

deg mova wonasworobaSi. Cven viciT, rom nebismier 

sxeulze moqmedebs simZimis Zala. m masis tvirTzec 

moqmedebs simZimis Zala da is mimarTulia vertika-

lurad qveviT. tvirTi wonasworobaSia (uZravia). 

e.i. drekadobis Zala da simZimis Zala sididiT 

erTmaneTis tolia, mimarTulebiT ki sapirispiro 

(nax. 1). amitom isini awonasworeben erTmaneTs anu 

tvirTi wonasworobaSia. 
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                                   F 
                           

                           . 

                                                                         
                                    G 
                                     nax. 1   
 

                
axla dinamometrze CamovkidoT 2m masis tvirTi. 

zambaris wagrZeleba gaizrdeba. Tu gavzomavT, vna-

xavT, rom wagrZeleba orjer gaizarda. radganac 

drekadobis Zala wagrZelebis proporciulia, isic 

orjer gaizrdeba. tvirTi gawonaswordeba, e.i. or-

jer gaizarda tvirTze moqmedi simZimis Zalac, amri-

gad, masis orjer gazrdiT simZimis Zala orjer gai-

zarda. Tu aviRebT 3m masis tvirTs, samjerve gaiz-

rdeba drekadobis da simZimis Zalebi. 4m masis tvir-

Tis SemTxvevaSi – oTxjer gaizrdeba da a.S. 

• ramdenjer gaizrdeba simZimis Zala Tu masas 

2,5 jer SevamcirebT?    

magaliTebidan Cans, rom ramdenjerac vzrdiT tvir-

Tis masas, imdenjer izrdeba simZimis Zala. amrigad, 

simZimis Zala sxeulis masis pirdapirproporciulia. 

maTematikurad es damokidebuleba Semdegnairad Cai-
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wereba   G  m. tolobaze gadasasvlelad Semovita-

noT proporciulobis koeficienti. tradiciulad 

mas g asoTi aRniSnaven. maSin gveqneba G = m × g. am 
formulidan g = G/m, e.i. g-s erTeuli iqneba 1 n/kg.  

g aris dedamiwis mizidulobis maxasiaTebeli, am 

mizidvis zoma. dedamiwisaTvis g=9,8 n/kg. sxva sxeu-

lebisaTvis is sxva aris. magaliTad, mTvareze is 6-
jer naklebia, mzeze ki is ufro metia. 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. simZimis Zala sxeulis masis . . . (tolia, pir-

dapirproporciulia, ukuproporciulia). 

 
 

II. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. sxeulis masa simZimis Zalis ukuproporciu-

lia. 

2. yvela sxeulisaTvis: dedamiwisaTvis, mzisaT-

vis da a.S. g = 9,8 n/kg. 
 

III. kiTxvebi, savarjiSoebi 

1. sxeuls CamoaWres misi naxevari. rogor Seic-

vleba darCenili sxeulis simZimis Zala pir-

vandelTan SedarebiT? 

2. rogor daadgenT g koeficientis erTeuls? 

3. ras udris sxeulze moqmedi simZimis Zala, 

Tu misi masaa 2,5 kg? 800 g? 
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4. sxeulze moqmedebs 98 niutoni simZimis Zala. 

ras udris sxeulis masa? 

5. erT-erTi yvelaze didi veSapis masaa 150 t. 

rogori simZimis Zala moqmedebs masze? ra 

mouva veSaps napirze gamoriyvis Sedegad? 

 

IV. iswavle gakveTili 

1. rogoraa damokidebuli simZimis Zala sxeu-

lis masaze? 

2. dawereT maTematikurad simZimis Zalasa da 

sxeulis masas Soris kavSiri. 

3. ras udris ricxobrivad proporciulobis 

koeficienti simZimis Zalasa da masas Soris? 
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                $ 19.   xaxunis Zala.  

                    srialis da gorvis xaxuni 

 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT magaliTebis moyvaniT. maga-

liTebis meSveobiT moswavles vaCvenebT, rom ama Tu 

im sxeulis siCqare TandaTan mcirdeba da bolos nu-

lis toli xdeba. xolo siCqaris Secvlis mizezi yo-

velTvis Zalaa. vsvamT kiTxvas: “rogor aris mimar-

Tuli es Zala?” 

Semdeg veubnebiT, rom am Zalas ewodeba xaxunis 

Zala da vaZlevT mis gansazRvrebas. 

isev vsvamT kiTxvas: “ra warmoqmnis xaxunis Za-

las?” da magaliTebis meSveobiT vadgenT im mizezebs, 

romlebic warmoqmnis xaxunis Zalas. moswavles veub-

nebiT, rom xaxunis Zalis Semcireba SeiZleba sapoxis 

saSualebiT. vakeTebT azrobriv pauzas Semdegi saxis 

kiTxviT: “riT aixsneba susti xaxuni yinulze cigure-

biT srialisas?” 

vixilavT sxvadasxva saxis xaxuns. mogvyavs saTa-

nado magaliTebi. Semdeg ki vsvamT axal problemas: 

“rogor gavzomoT xaxunis Zala?” magaliTis meSveo-

biT vzomavT srialis xaxunis Zalas da vaZlevT sa-

kontrolo kiTxvas: “rogori iqneba xaxunis Zala Tu 

Zelakze davdebT tvirTs?” 

Semdeg vaCvenebT rogor izomeba xaxunis Zala da 

aqve kiTxva: “toli datvirTvisas erTnairia Tu ara 

srialis xaxunis Zala da gorvis xaxunis Zala?” 

paragrafis bolos codnis SeTvisebisa da gan-

mtkicebis meTodikuri aparati tradiciulad sami na-

wilisagan Sedgeba. 
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g   a   k   v   e   T   i   l   i 

mTidan daSvebuli ciga inerciiT misrialebs ho-

rizontalur gzaze. cigas moZraoba ar aris Tanaba-

ri. misi siCqare TandaTan mcirdeba da raRac drois 

Semdeg is Cerdeba. biWi misrialebs yinulze. bolos 

igi mainc gaCerdeba. orive SemTxvevaSi siCqare ic-

vleba – mcirdeba. viciT, rom siCqaris Secvlis mi-

zezi aris Zala. 

• rogor aris mimarTuli es Zala?     

Cvens mier ganxilul magaliTebSi sxeulebze xa-

xunis Zala moqmedebs. 

xaxunis Zala warmoiqmneba erTi sxeulis zeda-

pirze meoris moZraobisas da mimarTulia moZraobis 

mimarTulebis sapirispirod. 

xaxunis Zala aris Zalis kidev erTi saxe. is gan-

sxvavdeba simZimis Zalisa da drekadobis Zalisagan. 

ra warmoqmnis xaxunis Zalas? 

sxeulTa garegnulad gluvi zedapirebic ki us-

wormasworoa. isini dafarulia xorklebiTa da naf-

xaWnebiT. Tu erTi sxeuli srialebs an goravs meo-

ris zedapirze, es uswormasworobani wamoedeba er-

TmaneTs. swored es warmoqmnis moZraobis Semferxe-

bel Zalas. 

amrigad, xaxunis Zalis warmoqmnis erT-erTi mi-

zezi Semxebi zedapirebis simqisea. 

vTqvaT, sxeulis zedapirebi kargadaa gapriale-

buli. xaxunis Zala mainc moqmedebdes iqneba. ratom? 

zedapirebis Sexebisas maTi molekulebis nawili ax-

los ganlagdeba erTimeoresTan. sagrZnoblad iCens 

Tavs miziduloba Semxebi sxeulebis molekulaTa So-

ris. 

xaxunis gamomwvevi meore mizezi Semxebi zedapi-

rebis molekulaTa urTierTmizidulobaa. 
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xaxunis Zala SeiZleba SevamciroT, Tu moxaxune 

zedapirebs Soris sapoxs SevitanT. sapoxis fena 

acalkevebs moxaxune sxeulTa zedapirebs da xels 

uSlis maT Sexebas. erTimeoreze srialeben sapoxis 

fenebi. umetes SemTxvevaSi sapoxi Txevadia. 

• riT aixsneba susti xaxuni yinulze cigurebiT 

srialisas?      

xaxuni aris sxvadasxva saxis. 

erTi sxeulis zedapirze meoris srialisas war-

moiqmneba srialis xaxuni. magaliTad, Txilamurebis 

Tovlze moZraobisas. 

Tu sxeuli migoravs meoreze, warmoiqmneba gor-

vis xaxuni. magaliTad, is gamovlindeba avtomobilis 

Tvlebis gorvisas, mrgvali morebis miwaze gadagore-

bisas. 

rogor gavzomoT xaxunis Zala? magidaze dav-

doT xis Zelaki da mivamagroT mas dinamometri. Ze-

laki Tanabrad vamoZraoT. masze horizontalurad 

moqmedebs ori Zala: dinamometris zambaris daWimu-

lobis Zala da srialis xaxunis Zala (Tu riT gan-

sxvavdeba srialis xaxunis Zala uZraobis xaxunisagan, 

viswavliT Semdeg). pirveli mimarTulia moZraobis 

mxares, xolo meore mis sapirispirod.  

 

 

         Fxax.                          FdaW. 

 

 

Zelaki Tanabrad moZraobs, amitom am ori Zalis 

tolqmedi nulis tolia. es Zalebi moduliT tolia 

da mimarTulia urTierTsawinaaRmdegod. dinamomet-
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ri gviCvenebs drekadobis Zalis mniSvnelobas. is mo-

duliT xaxunis Zalis tolia. 

• rogori iqneba xaxunis Zala, Tu Zelakze davdebT 

tvirTs?             

axla Zelaki davdoT or mrgval Cxirze da gav-

zomoT xaxunis Zala. Cven ukve vzomavT gorvis xaxu-

nis Zalas. 

• toli datvirTvisas erTnairia Tu ara srialis 

xaxunis Zala da gorvis xaxunis Zala? 

 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. . . .  Zala warmoiqmneba erTi sxeulis zedapir-

ze meoris . . .  da mimarTulia moZraobis mi-

marTulebis . . . (sapirispirod, moqmedebisas, 

mxares, simZimis, moZraobisas, xaxunis). 

 

II. Seavse winadadeba 

1. xaxunis Zalis warmoqmnis erT-erTi mizezi . . .  

zedapirebis simqisea. 

2. xaxunis gamomwvevi meore mizezi . . . zedapire-

bis molekulaTa . . .  . 

 

III. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. erTi sxeulis zedapirze meoris srialisas xa-

xunis Zala ar warmoiqmneba. 

2. sapoxis fena zrdis xaxunis Zalas. 
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IV.    kiTxvebi, savarjiSoebi 

1. ratom Cerdeba Cqara cudad gaberili burTi? 

2. ratom akeTeben gamwevi satvirTo manqanis 

borblebs dids? 

3. ratomaa Zneli gruntis gzaze moZraoba? 

4.  F Zalis moqmedebiT sxeuli moZraobs Tanab-

rad. ras udris am Zalis sidide, Tu xaxunis 

Zalaa 25 n? 
 

         V.      iswavle gakveTili 

1. romeli magaliTebi gviCvenebs xaxunis Zalis 

arsebobas? 

2. ras ewodeba xaxunis Zala? 

3. ra aris xaxunis mizezi? 

4. ra gavlenas axdens sapoxi xaxunis Zalaze? 

5. xaxunis romeli saxeebi ici? 

6. rogor gavzomoT xaxunis Zala? 
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           $ 20.   gaimeore gavlili masala 

imisaTvis, rom Seswavlili moswavlem ganamtki-

cos, vaZlevT sakontrolo kiTxvebs, savarjiSoebs, 

testebs. maTi meSveobiT moswavles vexmarebiT Ses-

wavlili masalis gameorebaSi. 

 

s a v a r j i S o e b i 

1. adamiani gadaxta navidan. ra SemTxvevaSi iqne-

ba maT mier SeZenili siCqareebi erTnairi? 

2. gamosaxeT kilogramobiT Semdegi masebi: 4,5 t; 

0,75 t; 4500 g; 120 g; 25 g. 
3. osmiumis simkvrivea 22 600 kg/m

3
. ras gamoxa-

tavs es ricxvi? 

4. balza yvelaze msubuqi xea. am xis 100 sm3
 mer-

qnis masa 12 g-ia. gamoiangariSeT balzis mer-

qnis simkvrive g/sm
3
 –obiT da kg/m

3
-obiT. 

5. gamoTvaleT sxeulis masa, Tu masze moqmedi 

simZimis Zala 196 n-ia. 
6. birTvis romel wertilzea modebuli sxeulze 

moqmedi simZimis Zala? 

 

 

                                             

         A                              A   
                                        

                 B                               Bb    B  B 

                                                           
              C                                                  C 

7.2 n Zalis moqmedebiT zambara 4 sm-iT wagrZel-

da. ra ZaliT unda vimoqmedoT imave zambara-

ze, rom igi 8 sm-iT wagrZeldes? 
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8. rogor unda iyos mimarTuli 2 n da 6 n Zale-

bi, rom maTi tolqmedi iyos 4 n? 
9.  70 kg masis adamians mxrebze adevs 20 kg masis 

yuTi. ra ZaliT awveba adamiani miwas? 

10. adamiani Tanabrad eSveba paraSutiT. para-

Sutistis simZimis Zala paraSutianad 700 n-is 
tolia. ras udris haeris winaRobis Zala? 

 

 

  t e s t i 

1. Tu sxeulze sxva sxeuli ar moqmedebs, maSin 

igi  

a) uZravia; 

b) moZraobs wrfivad da Tanabrad; 

g)  moZraobs wrfivad da Tnabrad an uZra-

via. 

2. Zalas, romliTac dedamiwa izidavs sxeuls, 

ewodeba 

a) wona; 

b) simZimis Zala; 

g)  drekadobis Zala. 

3. drekadobis Zala warmoiqmneba 

a) sxeulTa ganzidvisas; 

b) sxeulis deformaciisas; 

    g)  sxeulTa mizidvisas. 

4. deformacia ewodeba 

a) sxeulis formis an zomis cvlilebas; 

b) sxeulis formis cvlilebas; 

g)  sxeulis moculobis cvlilebas. 

5. sxvadasxva masis ori burTula moZraobs ur-

TierTSemxvedri mimarTulebiT erTnairi siC-

qariT. Sejaxebis Semdeg romeli burTula Se-

iZens met siCqares? 
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a) mcire masis burTula; 

b) didi masis burTula; 

g) burTulebis siCqareebi erTnairi iqneba. 

 

 

kiTxvebi  gameorebisaTvis 

1.   rodis SeiZleba Seicvalos sxeulis siCqare? 

2.   ras ewodeba inercia? 

3.   ra aris inertuloba? 

4.   ra aris masa? 

5.   ra aris miRebuli masis erTeulad? 

6.   rogor SevadaroT sxeulTa masebi? 

7.   rogor gamovTvaloT sxeulis simkvrive? 

8.   rogor SeiZleba vipovoT nivTierebis mocu-

loba simkvrivisa da masis saSualebiT? 

9.   ras niSnavs sxeulze moqmedebs Zala? 

10. ra aris Zala? 

11. ra aris Zalis erTeuli? 

12. ras niSnavs Zala veqtoruli sididea? 

13. ra aris deformacia? 

14. ras ewodeba drekadobis Zala? 

15. CamoayalibeT hukis kanoni. 

16. rogor gavzomoT Zala? 

17. ras ewodeba msoflio mizidulobis Zala? 

18. ra aris simZimis Zala? 

19. rogor  aris damokidebuli simZimis Zala 

sxeulis masaze? 

20. ra Zalas ewodeba xaxunis Zala? 

21. ra aris xaxunis mizezi? 

22. rogor gavzomoT xaxunis Zala? 
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             $ 21.   Sinagani  energia 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT potenciuri da kinetikuri 

energiebis cnebebis SexsenebiT saTanado magaliTebis 

safuZvelze. vaxsenebT agreTve sruli meqanikuri 

energiis raobas, imas rom potenciuri energia SeiZ-

leba gadavides kinetikurSi da piriqiT. mizanSewoni-

lad migvaCnia CavrToT kiTxva, magaliTad, aseTi sa-

xis: “burTi mifrinavs haerSi. ra saxis energia aqvs 

burTs?” Semdeg gadavdivarT imis ganxilvaze, rom ne-

bismieri nivTiereba Sedgeba nawilakebisagan. es nawi-

lakebi mudmivad moZraoben. davsvaT sakiTxi: ra 

energia gaaCniaT nawilakebs? mogvyavs magaliTi, rom-

lis ganxilvas etapobrivad da logikurad vakeTebT. 

Semogvaqvs Sinagani energiis cneba. gaazrebisaTvis 

vaZlevT kiTxvas: “ra kavSiria sxeulis calkeuli na-

wilakebis meqanikur energiasa da Sinagan energias So-

ris?” amis Semdeg varkvevT, rom Sinagani energiis er-

Teulic joulia. 

davsvaT axali problema: Seasrulebs Tu ara 

sxeuli muSaobas Sinagani energies xarjze? magali-

Tis ganxilviT advilad vaCvenebT, rom muSaoba 

sruldeba. 

 

g   a   k   v   e   T   i   l   i 

dedamiwidan raRac simaRleze aweul burTs aqvs 

potenciuri energia. Cven viciT, rom potenciuri 

energia ewodeba sxeulTa urTierTqmedebis energias. 

miwaze gagorebul burTs ki eqneba kinetikuri 

energia. moZravi sxeulebis energias ewodeba kineti-

kuri energia. 

sruli meqanikuri energia warmoadgens potenci-

uri da kinetikuri energiebis jams. Tanac, energiis 
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mudmivobis kanonis Tanaxmad, potenciuri energia Se-

iZleba gardaiqmnas kinetikurad da piriqiT. 

• burTi mifrinavs haerSi. ra saxis energia aqvs 

burTs?      

viciT, rom nivTiereba Sedgeba nawilakebisagan. 

es nawilakebi mudmivad moZraoben da urTierTqmede-

ben erTmaneTTan. moZrav sxeulebs aqvT kinetikuri, 

xolo urTierTqmed sxeulebs – potenciuri ener-

gia. sainteresoa, ra energia gaaCniaT nawilakebs? 

ganvixiloT aseTi magaliTi. avwioT zeviT bur-

Ti. amiT mas mivaniWeT potenciuri energia. burTs 

gavuSvaT xeli. is daiwyebs vardnas da potenciuri 

energia Semcirdeba. burTis qvemoT daSvebisas iz-

rdeba misi siCqare. gaizrdeba burTis kinetikuri 

energiac. burTis potenciuri energia gadadis kine-

tikurSi. burTi daeca miwaze da gagorda. gagorebi-

sas mas aqvs  kinetikuri energia. bolos burTi ga-

Cerda. ra energia aqvs burTs? gaCerebisas misi po-

tenciuri da kinetikuri energiebi nulis tolia. ga-

modis, rom burTs energia ara aqvs, misi energia uk-

valod gaqra. magram Cven xom viciT, rom energia ar 

ikargeba. maS, ra moxda? 

modiT avxsnaT. miwaze burTis dacemisas moxda 

misi deformacia. burTi gaTba. Cven xom viciT, rom 

sxeulis gaTbobisas molekulebis saSualo siCqare 

izrdeba. Tu siCqare gaizarda, gaizrdeba maTi kine-

tikuri energiac. maSasadame, burTis nawilakebs hqo-

niaT kinetikuri energia. magram es nawilakebi moZra-

obisas erTmaneTTan urTierTqmedeben. e.i. maT po-

tenciuri energiac aqvT. gamodis, rom gaCerebis mo-

mentSi burTs aqvs nawilakebis kinetikuri da poten-

ciuri energiebi. erTad isini Sinagan energias warmo-

adgenen. 

ra aris sxeulis Sinagani energia? 
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sxeulis Semadgeneli nawilakebis moZraobisa da 

urTierTqmedebis energias, sxeulis Sinagani energia 

ewodeba. 

• ra kavSiria sxeulis calkeuli nawilakebis meqa-

nikur energiasa da Sinagan energias Soris?    

amrigad, burTis meqanikuri energia ar gamqrala. 

is Sinagan energiad gardaiqmna. 

am magaliTebidan  Cans, rom energia ar ikargeba. 

is erTi saxidan gadadis meoreSi da piriqiT. ise, rom 

sruli energia mudmivi rCeba. 

Sinagani energiis erTeuli iseve, rogorc meqa-

nikurisa, aris jouli. 

sxeulis Sinagani energia damokidebuli ar aris 

arc sxeulis meqanikur moZraobaze da arc am sxeu-

lis mdebareobaze sxva sxeulebis mimarT. 

• moiyvaneT damamtkicebeli magaliTebi. 

viciT, Tu sxeuls aqvs meqanikuri energia, mas 

SeuZlia Seasrulos muSaoba. SeuZlia Tu ara sxeuls 

Seasrulos muSaoba Sinagani energiis xarjze? 

moviyvanoT aseTi magaliTi. dguSian cilindrSi 

CavasxaT wyali da gavacxeloT. cxeli wylis Sinagani 

energia izrdeba. wyali aduRdeba da warmoiqmneba 

orTqli. orTqli zemoqmedebs dguSze da gadaaadgi-

lebs mas zeviT. e.i. orTqlma Seasrula muSaoba Sina-

gani energiis xarjze. 

• ra saxis energiad gardaiqmneba airis Sinagani 

energia? 

 

 

 

 

 

 

 

 



 

 111 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. sxeulis Semadgeneli nawilakebis . . . da . . . 

energias sxeulis Sinagani energia ewodeba 

(moZraobis, uZraobis, urTierTqmedebis). 

2. sxeulis Sinagani energia damokidebuli ar 

aris arc sxeulis . . . moZraobaze da arc sxe-

ulis . . . sxva sxeulebis mimarT (meqanikur, 

arameqanikur, mdebareobaze, siTbur). 

 

II. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. sxeulTa gaxurebisas maTi Sinagani energia 

mcirdeba, xolo gacivebisas – izrdeba. 

2. sxeulis Sinagani energia damokidebulia mis 

meqanikur moZraobaze. 

3. sxeuli muSaobas Sinagani energiis xarjze ver 

asrulebs. 

 

III. kiTxvebi, savarjiSoebi 

1. cxeli wyliani Wiqa SevdgaT macivarSi. ra mo-

uva wylis Sinagan energias? 

2. burTi dedamiwaze davardnis Semdeg axta. ra 

saxis energiaTa gardaqmna moxda? 

3. Tbil oTaxSi garedan Seitanes Tavdacobili 

carieli boTli. ramdenime xnis Semdeg boT-

lidan sacobi amovarda. ratom? 

4. lursmanze CaquCis ramdenjerme dartymisas 

lursmani cxeldeba. romeli energiis xar-

jze? 
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IV. iswavle gakveTili 

1. gaixseneT, ras ewodeba sxeulis potenciuri 

da kinetikuri energia. 

2. ras ewodeba sruli meqanikuri energia? 

3. rogor xdeba energiis gadasvla erTi saxidan 

meoreSi? 

4. ras ewodeba Sinagani energia? 

5. ra aris Sinagani energiis erTeuli? 

6. daasabuTeT, rom Sinagani energiis xarjze Se-

iZleba Sesruldes meqanikuri muSaoba. 
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$ 22.    Sinagani energiis Secvlis xerxebi 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT imis SexsenebiT, rom tempera-

turis cvlileba iwvevs Sinagani energiis Secvlas. 

Semdeg mogvyavs magaliTebi da vakeTebT daskvnas, 

rom Sinagani energia icvleba meqanikuri muSaobis 

Sesrulebis xarjze. yuradRebas vamaxvilebT Sem-

Txvevaze, rodesac sxeulze sruldeba muSaoba, misi 

Sinagani energia izrdeba. Tu sxeuli asrulebs muSa-

obas, sxeulis Sinagani energia mcirdeba. moswavlem 

wakiTxuli produqciul doneze rom gaiazros, mizan-

Sewonilia, CavrToT Semdegi saxis kiTxva: “axseniT 

ris xarjze izrdeba mavTulis Sinagani energia Run-

visas?” 

Semdeg vayenebT axal problemas: SeiZleba Tu 

ara Sinagani energia sxva xerxiT Seicvalos? mogvyavs 

magaliTi, romelsac vxsniT dawvrilebiT. Semogvaqvs 

cneba “Tbogadacema.” vakeTebT azrobriv pauzas Sem-

degi saxis kiTxviT: “ra procesi mimdinareobas wyal-

Si Cagdebuli yinulis gadnobisas?” 

vaZlevT Tbogadacemis gansazRvrebas. mivdivarT 

daskvnamde, rom sxeulis Sinagani energiis Secvla 

ori gziT , xerxiT xdeba: meqanikuri muSaobis Sesru-

lebiT da TbogadacemiT. 

 

g   a   k   v   e   T   i   l   i 

Cven vnaxeT, rom sxeulis temperaturis cvlile-

bisas icvleba misi Sinagani energia. temperaturis  

gazrda iwvevs Sinagani energiis gazrdas, xolo tem-

peraturis Semcireba – Sinagani energiis Semcirebas. 

Sinagani energiis Secvla SeiZleba sxvanairadac. 

davuSvaT, rom vgundaobdiT da gagveyina xelebi. 

rogor unda gaviTboT? Cven davizelT xelebs an da-
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vuberavT Tbil haers piridan. orive SemTxvevaSi ic-

vleba Sinagani energia. pirvel SemTxvevaSi sruldeba 

meqanikuri muSaoba. am muSaobis xarjze Tbeba xelebi 

da icvleba Sinagani energia. meore SemTxvevaSi Tbi-

li haeris miberviT siTbos gadavcemT xelebs. xelebi 

da Sinagani energiac icvleba. amrigad, Sinagani ener-

giis Secvla SeiZleba muSaobis SesrulebiT da siT-

bos gadacemiT, rasac Tbogadacemas uwodeben. 

ganvixiloT magaliTi. aviRoT boTli, romelsac 

gverdze eqneba xvreli. boTls mWidrod davaxuriT 

sacobi. xvreli mivaerToT dguSian kompresors. is 

Wirxnis haers boTlSi. ramdenime xnis Semdeg sacobi 

boTlidan amovardeba. ra moxdeba? daWirxnisas boT-

lSi haeri Tbeba. izrdeba haeris Sinagani energia. am 

energiis xarjze sruldeba muSaoba sacobis amosag-

debad. sacobma kinetikuri energia SeiZina Sinagani 

energiis Semcirebis xarjze. 

• axseniT ris xarjze  izrdeba mavTulis Sinagani 

energia  Runvisas? 

SeiZleba Tu ara SevcvaloT Sinagani energia 

sxva xerxiT? aRmoCnda, rom SeiZleba. ganvixiloT 

aseTi magaliTi. mduRare wylian WurWelSi CavasxaT 

civi wyali. narevi wyali gagrildeba. mduRare wylis 

molekulebis siCqare da kinetikuri energia metia, 

vidre civi wylis molekulebis siCqare da kinetiku-

ri energia. wylis Serevisas cxeli wylis molekule-

bi kinetikuri energiis nawils civi wylis moleku-

lebs gadascems. cxeli wylis molekulebis siCqare 

da energia mcirdeba, xolo civi wylis molekulebisa 

– izrdeba. mduRare wylis temperatura mcirdeba, 

civi wylis temperatura izrdeba. TandaTan maTi 

temperaturebi Tanabrdeba. cxeli wylis Sinagani 

energia Semcirda, xolo civi wylis – gaizarda. me-

qanikuri muSaoba ar Sesrulebula, magram Sinagani 

energia Seicvala. rogor? cxeli da civi wylebis Se-
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revisas moxda Tbogadacema. cxelma wyalma Sinagani 

energia gadasca civ wyals. 

• ra procesi mimdinareobs wyalSi Cagdebuli yi-

nulis gadnobisas? 

Sinagani energiis Secvlis process sxeulze an 

TviT sxeulis mier muSaobis Sesrulebis gareSe, Tbo-

gadacema ewodeba. 

• moiyvaneT magaliTebi TbogadacemiT Sinagani 

energiis cvlilebisa.  

amrigad, sxeulis Sinagani energia SeiZleba Seic-

valos ori xerxiT: meqanikuri muSaobis SesrulebiT 

da TbogadacemiT. 
 

m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. Sinagani energiis Secvla SeiZleba . . . Sesru-

lebiT an . . . gadacemiT (muSaobiT, meqaniku-

ri muSaobiT, siTbos). 

 

II.  Seavse winadadeba 

1. Sinagani energiis . . . process . . . Sesrulebis 

gareSe, Tbogadacema ewodeba.   

   
III. gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. Sinagani energiis Secvlis process sxeulis 

mier muSaobis Sesrulebis dros, Tbogadacema 

ewodeba. 

2. meqanikuri muSaobis dros Sinagani energia 

gardaiqmneba meqanikurad. 
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IV. kiTxvebi, savarjiSoebi 

1. wisqvilSi axladdafquli fqvili cxelia. ra-

tom? 

2. qlibiT detalis damuSavebisas orive xurdeba. 

axseniT. 

3. rZiani tolCa gasaciveblad dades yinulze. 

rZis swrafad gasaciveblad ratom unda mas 

moreva? 

4. mzeze dadgmuli ori erTnairi WurWlidan 

romelSi ufro swrafad gaTbeba wyali, Tav-

Riasa Tu miniT daxurulSi? 

 
V. iswavle gakveTili 

1. ra mosdis Sinagan energias muSaobis Sesrule-

bisas? 

2. ras iwvevs Tbogadacemis procesi? 

3. Sinagani energiis cvlilebis ramdeni xerxi 

(gza) arsebobs? 
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                          $ 23.    Tbogamtaroba 

 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT imis SexsenebiT, rom siTbos 

gadacema xdeba cxeli sxeulidan civze. mogvyavs sa-

Tanado magaliTi. ris Semdegac moswavle advilad 

gaigebs Tbogamtarobis gansazRvrebas. xazi gavusvaT 

imas, rom Tbogamtarobisas nivTiereba ar gadaadgil-

deba sxeulis erTi bolodan meorisaken, aramed ener-

giis gadacema xdeba. vubrundebiT isev paragrafis 

dasawyisSi ganxilul magaliTs. Sedarebis mizniT 

mogvyavs axali magaliTi da vakeTebT daskvnas, rom 

sxvadasxva nivTierebas sxvadasxva Tbogamtaroba aqvs. 

teqstSi vrTavT kiTxvas: “ratom icavs bewvi cxove-

lebs sicivisagan?” 

Tbogamtarobis bunebaSi garkvevisaTvis sasar-

gebloa Semdegi saxis kiTxva: “rogori Tbogamtaroba 

aqvs vakuums?” 

saTanadod varCevT Tbogamtarobis praqtikuli 

gamoyenebis sakiTxebsac. 

ganvixiloT Tema gakveTilis saxiT. 

 

g   a   k   v   e   T   i   l   i 

Cven viciT, Tu rogor xdeba siTburi energiis 

gadacema cxeli sxeulidan civze. 

ganvixiloT magaliTi. gavaxuroT rkinis Reros 

erTi bolo. vnaxavT, rom cota xanSi gagviWirdeba 

misi meore bolos xelSi daWera. Rero mTlianad gac-

xelda. rkinis Reros cviliT mivamagroT patar-pata-

ra lursmnebi. erTi bolo gavacxeloT. cvili gadne-

ba da lursmnebi TandaTan Camocviva. pirvelad Camo-

vardeba lursmani, romelic axlosaa cecxlTan. rig-

rigobiT mas danarCenebic mihyvebian. am magaliTidan 
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Cans, rom energia gadaecema Reros metad gamTbari 

nawilebidan naklebad gamTbars. am process ki Tbo-

gamtaroba ewodeba. 

rogor xdeba Tbogamtaroba? Reros erTi bolos 

gacxelebisas izrdeba nawilakebis siTburi moZraoba. 

urTierTqmedebis gamo igi gadaecema mezobel nawi-

lakebs da a.S. amrigad, Tbogamtarobisas xdeba siT-

buri energiis gadacema. magram TviT nivTiereba ar 

gadaadgildeba. 

vnaxeT, rom rkinis Reros gaxurebiT misi xelSi 

daWera gviWirs. anTebuli xis Rero SeiZleba gveWi-

ros xelSi, vidre xels ali ar Seexeba. Rrina metad 

atarebs siTbos, vidre xe. amrigad, sxvadasxva nivTi-

erebas sxvdasxva Tbogamtaroba aqvs. 

• ratom icavs bewvi cxovelebs sicivisagan?    

Tbogamtaroba sxeulis Semadgeneli nawilakebis 

meSveobiT xorcieldeba. gaiSviaTebul garemoSi Tbo-

gamtaroba gaZnelebulia. 

• rogori Tbogamtaroba aqvs vakuums? 

mcire Tbogamtarobis nivTierebebs iyeneben sxe-

ulis dasacavad gacivebisagan an gaTbobisagan. 

 

 

m e T o d i k u r i   a p a r a t i 

I.          gaarkvie, romeli winadadebaa mcdari da 

gaaswore Secdoma 

1. Tbogamtarobisas xdeba nivTierebis gadaadgi-

leba sxeulis erTi bolodan meoreSi. 

2. yvela nivTierebas erTnairi Tbogamtaroba 

aqvs. 

3. mcire nawilakebis mqone nivTierebaSi Tbogam-

taroba metia. 
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II. kiTxvebi, savarjiSoebi 

1. fxvieri Rrma Tovli moyinvisagan icavs Se-

modgomis pureuls. axseniT ratom? 

2. Tovlsa da bambas erTnairi temperatura aqvs. 

ratom gveCveneba xelis Sexebisas Tovli uf-

ro civi? 

3. ratomaa, rom bambis palto da bewvis qudi 

icavs adamianis sxeuls rogorc yinvisagan, 

aseve Zlieri sicxisagan? 

 

III. iswavle gakveTili 

1. rogor xdeba energiis gadacema cxeli sxeuli-

dan civze? 

2. ras ewodeba Tbogamtaroba? 

3. xdeba Tu ara nivTierebis gadatana Tbogamta-

robisas? 

4. erTi da igivea Tu ara sxvadasxva nivTierebis 

Tbogamtaroba? 
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                  $ 24.    konveqcia 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT kiTxviT, romelic praqtikaSi 

xSirad gvxvdeba. is moswavleSi garkveul interess 

gamoiwvevs da igi aqtiurad kiTxulobs wignSi axsnil 

pasuxs, adarebs mas Tavisas. amitom saswavlo teqstis 

ase dawyeba efeqturia. kiTxvaze pasuxis gasacemad 

mogvyavs magaliTebi, romlebsac dawvrilebiT 

vxsniT. Semdeg teqstSi vrTavT Semajamebel kiTxvas. 

is SeiZleba iyos Semdegi saxis: “civ SenobaSi pirve-

lad fexebi gvicivdeba. ratom?” 

Semdeg axal sakiTxs wamovwevT isev kiTxvis sa-

xiT, romelsac agreTve magaliTis ganxilviT vcemT 

pasuxs. vsvamT kiTxvas: “ra mouva wyals, Tu maduRa-

ras wylis zedapirze movaTavsebT?” 

vTvliT, rom moswavle mzad aris gaiazros da 

Caswvdes konveqciis arss. amitom Semogvaqvs es cneba 

da gansazRvreba. 

bolos isev wakiTxulis ukeT gaazrebisaTvis 

kargia Semdegi saxis kiTxvis dasma: “SesaZlebelia Tu 

ara konveqcia myar sxeulebSi?” 

 

g   a   k   v   e   T   i   l   i 

ratom aTboben siTxesa da airs qvemodan? 

am kiTxvas pasuxi rom gavceT, ganvixiloT Semde-

gi magaliTebi. 

oTaxi gavaTboT eleqtroquriT. erT SemTxveva-

Si eleqtroqura davdgaT iatakze, xolo meoreSi – 

mivamagroT maRla kedelze. rodis gaTbeba oTaxi 

ufro kargad da male? rasakvievelia, pirvel Sem-

TxvevaSi. axla modiT avxsnaT ratom? haeri, romelic 

exeba eleqtroquras, xurdeba da farTovdeba. gafar-

Toebuli haeris simkvrive naklebia civi haeris sim-
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kvriveze. amitom gamTbari haeris fena zeviT ava. ci-

vi haeris fena ki qveviT daiwevs, gaTbeba da zeviT 

gadaadgildeba. Semdeg Tbeba da zeviT iwyebs moZra-

obas civi haeris momdevno fena da a.S. 

axla vnaxoT, ra xdeba im SemTxvevaSi, roca 

eleqtroqura zeviT aris moTavsebuli. aqac haeri, 

romelic exeba eleqtroquras Tbeba, farTovdeba da 

adis zeviT. Semdeg Tbeba da zeviT ava momdevno fena 

da a.S. eleqtroquras qveviT myofi haeri civia, misi 

simkvrive metia Tbili haeris simkvriveze. amitom ci-

vi haeris fenebi zeviT ver adis da oTaxSi siTbos 

ver vgrZnobT. 

• civ SenobaSi pirvelad fexebi gvicivdeba. ra-

tom? 

ra xdeba wylis gaTbobisas? wyliani WurWeli 

davdgaT cecxlze. WurWlis fskerTan myofi wylis 

gamTbari fena gamoidevneba civi wyliT. wylis Tbili 

fenis simkvrive naklebia civi wylis simkvriveze. ami-

tom wylis gamTbari fena gamoidevneba civi wyliT da 

miemarTeba zeviT. mis adgils ikavebs wylis civi fe-

na. isic gaTbeba da miemarTeba zeviT da a.S. aseTi 

moZraobiT wyali Tanabrad Tbeba. 

• ra mouva wyals, Tu maduRaras wylis zedapir-

ze movaTavsebT?  

moyvanil magaliTebSi energiis gadatana erTi 

adgilidan meoreze xdeba nivTierebis meSveobiT. 

pirvel SemTxvevaSi – haeris, xolo meore SemTxveva-

Si – wylis fenebis meSveobiT. 

Tbogadacemis process, romelic xorcieldeba 

nivTierebis fenebis SereviT, konveqcia ewodeba. 

• SesaZlebelia Tu ara konveqcia myar sxeuleb-

Si? 

amrigad, Cven ganvixileT Tbogadacemis axali sa-

xe – konveqcia. konveqcia did rols asrulebs bune-

bas da yofacxovrebaSi. 
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m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT    

1. Tbogadacemis process, romelic xorcielde-

ba nivTierebis . . . konveqcia ewodeba (fenebi, 

Sereva, urTierTqmedeba). 

 

II.   gaarkvie, romeli winadadebaa mcdari 

da gaaswore Secdoma 

1. konveqciis dros nivTierebis mier ar xdeba 

energiis gadatana. 

2. konveqcia SesaZlebelia rogorc myar, aseve 

airad da Txevad nivTierebebSi. 

 

III. kiTxvebi, savarjiSoebi 

1. ratom aris sardafi Senobis yvelaze civi ad-

gili? 

2. oTaxis ganiavebisaTvis sahaeros akeTeben 

fanjris zeda nawilSi. ratom? 

3. rogor civdeba zamTarSi haeri oTaxSi, roca 

sarkmeli Riaa. axseniT. 

4. ratom akeTeben qarxnis milebs maRals? 

5. gasaciveblad wyliani qvabi yinulis naWerze 

dadges. sworia Tu ara aseTi gadawyvetileba? 

 

IV. iswavle gakveTili 

1. rogor xdeba airisa da wylis fenebis Sereva? 

2. ras ewodeba konveqcia? 

3. konveqciisas Tu xdeba nivTierebis gadatana? 
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                    $ 25.   gamosxiveba 

m e T o d u r i    m i T i T e b a   

paragrafs viwyebT imis SexsenebiT, rom Tboga-

dacemis ori saxe ukve viciT. Semdeg mogvyavs magali-

Ti, romlis axsnas TbogamtarobiTa da konveqciiT 

ver vaxerxebT. vaskvniT, rom arsebobs Tbogadacemis 

kidev erTi saxe. es aris gamosxiveba. magaliTis ana-

lizis Semdeg es moswavlisaTvis advili gasagebi xde-

ba. aqve sasurvelia kiTxvis dasma. magaliTad, aseTis: 

“rogor gadecema dedamiwas mzis energia?” 

Semdeg mogvyavs magaliTi, saidanac naTlad Cans 

energiis gamosxivebis damokidebuleba temperatura-

ze. isev magaliTebis ganxilviT moswavle migvyavs im 

daskvnamde, rom gamosxivebis (STanTqmis) intensivoba, 

temperaturis garda, damokidebulia zedapiris fer-

ze. vakeTebT Semajamebel daskvnas Semdegi kiTxviT: 

“ratom Rebaven haerburTebsa da TviTmfrinavis 

frTebs vercxlisfrad?” 

 

g   a   k   v   e   T   i   l   i 

Cven ukve viciT Tbogadacemis ori saxe: Tbogam-

taroba da konveqcia. axla ganvixiloT Tbogadacemis 

kidev erTi saxe. 

moviyvanoT aseTi magaliTi. buxris win jdomisas 

Cven vTbebiT. siTbos nakadi moemarTeba Cvensken. mag-

ram ismis kiTxva rogor xdeba Tbogadacema? haeriT, 

cecxlsa da Cvens Soris. mas ki mcire Tbogamtaroba 

aqvs. maSasadame, energia Cvens sxeuls Tbogamtaro-

biT ar gadaecema. xom ar xdeba siTbos gadacema kon-

veqciiT? viciT, rom konveqciuri nakadi yovelTvis 

zeviTaa mimarTuli. Cven ki buxris pirdapir vzi-

varT. e.i. adgili arc konveqcias aqvs. 
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sainteresoa, ra gziT gadaecema siTbo Cvens sxe-

uls buxridan? Cven vTbebiT buxridan wamosuli siT-

buri sxivebiT. energia Cvens sxeuls gadaecema Tbo-

gadacemis saxiT, romelsac gamosxiveba ewodeba. 

• rogor gadaecema dedamiwas mzis energia? 

energias asxivebs rogorc gaxurebuli, ise od-

nav Tbili sxeulic. xeli mivitanoT eleqtroquras-

Tan, Semdeg ki naTurasTan. romel SemTxvevaSi vig-

rZnobT met siTbos? rasakvirvelia, eleqtroquras-

Tan. SegviZlia davaskvnaT, rac metia sxeulis tempe-

ratura, miT met energias gamoasxivebs is. 

axla ganvixiloT aseTi magaliTi. yuTSi Cavya-

roT nakverCxali. yuTis erTi waxnagi iyos Savi, misi 

mopirdapire ki – Ria feris. mivadoT xeli jer erT, 

mere meore waxnags. vnaxavT, rom Savi zedapiri gamo-

asxivebs ufro intensiurad. Ria feris zedapiri ga-

moasxivebs nakleb siTbos da nela civdeba. 

 amrigad, sxeulis gamosxivebis intensivoba tem-

peraturis garda damokidebulia zedapiris ferze. 

muqi feris zedapiri ufro intensiurad gamoasxi-

vebs, vidre baci feris (erTnairi temperaturis pi-

robebSi). 

aviRoT ori TbomimRebi. vTqvaT,  TiToeuli 

TbomimRebis erTi mxare sarkisebria, meore ki – Sa-

vi. orive TbomimRebi davdgaT eleqtroquris win er-

Ti Savi mxriT, xolo meore – sarkisebri mxriT. ras 

vnaxavT? Savi mxriT eleqtroqurisken mdgari Tbo-

mimRebi gaTbeba ufro metad. maSasadame, sxeulis mi-

er siTburi sxivebis STanTqmac damokidebulia misi 

zedapiris ferze. muqi zedapiris sxeulebi ufro 

ukeT STanTqaven siTbos. 

• ratom Rebaven haerburTebsa da TviTmfrinavis 

frTebs vercxlisfrad? 

siTburi sxivebi kargad vrceldeba haerSi. isini 

uhaero sivrceSic vrceldeba. 
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m e T o d i k u r i   a p a r a t i 

I. Seavse winadadeba miTiTebuli sityvebis 

gamoyenebiT       

1. rac metia sxeulis . . . miT met  . . . gamoasxi-

vebs (temperatura, energia, siCqare). 

 

II. Seavse winadadeba 

1. sxeulis gamosxivebis intensivoba . . . garda 

damokidebulia zedapiris . . .. 

2. sxeulis mier siTburi sxivebis STanTqma da-

mokidebulia misi zedapiris . . .. 

 

III. gaarkvie, romeli winadadebaa mcdari 

da gaaswore Secdoma 

1. energiis gamosxiveba temperaturis ukupro-

porciulia. 

2. muqzedapiriani sxeuli ufro nela civdeba. 

3. naTelzedapiriani sxeuli ukeTesad STan-

Tqavs energias da metad xurdeba, vidre muq-

zedapiriani. 

 

IV. kiTxvebi, savarjiSoebi 

1. zafxulSi SenobaSi haeri sxvadasxva gziT 

Tbeba: kedlebidan, gaRebuli fanjrebidan, 

minidan. ra saxisaa Tbogadacema TiTeul Sem-

TxvevaSi? 

2. ratom aris palto da qurqi muqzedapiriani, 

xolo sazafxulo tansacmeli naTelzedapi-

riani? 

3. adamiani, romelic Ria Rumlis win zis, Rum-

lis karis daxurvisas SeigrZnobs sigriles. 

ratom? 
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V. iswavle gakveTili 

1. ras ewodeba Tbogamtaroba? 

2. ras ewodeba konveqcia? 

3. ras ewodeba siTburi gamosxiveba? 

4. rogor aris gamosxiveba damokidebuli tempe-

raturaze? 

5. razea damokidebuli gamosxivebis intensivoba 

temperaturis garda? 

6. sad vrceldeba siTburi sxivebi ukeT? 
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 $ 26.   gaimeore gavlili masala 

rogorc wesi, am ganyofilebasac vajamebT sa-

kontrolo kiTxvebiTa da testiT. amas vakeTebT Ses-

wavlili masalis ganmtkiceba-gameorebisTvis. 

 

 

    kiTxvebi  gameorebisaTvis 

1. energiis ra gardaqmnebi xdeba burTulas awe-

visa da vardnis dros? 

2. romel energias ewodeba sxeulis Sinagani 

energia? 

3. ra damokidebulebaa sxeulis Sinagan energia-

sa da temperaturas Soris? 

4. ra xerxebiT xdeba sxeulis Sinagani energiis 

cvlileba? 

5. ra aris Tbogadacema? 

6. rogor xdeba energiis gadacema liTonis mav-

TulSi? 

7. ras ewodeba Tbogamtaroba? 

8. ratom gadaadgildeba haeri gaxurebuli na-

Turas zemoT? 

9. rogor Tbeba wyali kolbaSi, romelic cec-

xlze dgas? 

10. rogor xdeba energiis gadacema gamosxivebis 

dros? 

11. romeli sxeuli STanTqavs gamosxivebis ener-

gias ukeTesad da romeli uaresad? 

12. ras ewodeba konveqcia? 
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     t e s t i 

1. sxeulis Sinagani energia damokidebulia 

a) sxeulis meqanikur moZraobaze; 

b) sxeulis mdebareobaze sxeulebis mi-

marT; 

g)  arc erT maTganze. 

      2.  sxeulis Sinagani energia SeiZleba Seicvalos 

            a)  meqanikuri muSaobis SesrulebiT; 

            b)  meqanikuri muSaobiT da TbogadacemiT; 

            g)  TbogadacemiT. 

    3.  Tbogamtarobis dros energiis gadatana xdeba 

a) nivTierebis gadaadgilebiT sxeulis 

erTi bolodan meorisaken; 

b) molekulebiT an sxva nawilakebiT; 

g) nivTierebis gadaadgilebiT da           

molekulebiT. 

    4.  konveqcias adgili aqvs 

            a)  airebSi, siTxeebsa da myar sxeulebSi; 

            b)  myar sxeulebSi; 

            g)  airebsa da siTxeebSi. 

      5.  Tbogadacemis saxeebia 

            a)  Tbogamtaroba, konveqcia, gamosxiveba; 

            b)  gamosxiveba, konveqcia; 

            g)  Tbogamtaroba, konveqcia. 
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