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  wignSi mocemulia Tvisebrivi amocanebi zogadi fizikis nawilebidan: 

meqanika, siTbo da molekuluri fizika, eleqtroba da magnetizmi, optika. 

moyvanilia  yvela amocanis amoxsna da miTiTebebi maT amosaxsnelad. 

amocanebis Sinaarsi Seesabameba bakalavriatisa da umaRlesi profesiuli 

ganaTlebis studentebis saswavlo programas zogad fizikaSi. wigni 

garkveul daxmarebas gauwevs saSualo skolis moswavleebsa da  fizikiT 

dainteresul yvela pirs codnis gaRrmavebis saqmeSi. 

  wigni warmoadgens meore gamocemas. Ppirvel gamocemasTan SedarebiT 

damatebulia ormocdaaTze meti amocana. gadamuSavebulia zogierTi 

amocanis  amoxsna.  

  Aavtorebi didi yuradRebiT miiReben yvela saqmian SeniSvnas da 

winadadebas, romlebic SegiZliaT mogvawodoT eleqtronul misamarTze: 

Z.Jabua@hotmail.com 

 

 

 

 

 

 

 

 

 

recenzenti: asocirebuli profesori, fizika-maTematikis mecnierebaTa 
             kandidati beJan kotia 
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   yovelTvis, roca esa Tu is  movlena xdeba, -      gansakuTrebiT   roca 

es movlena axalia, - sakuTar Tavs  dausviT kiTxva: ratom xdeba ase? ra 

aris amis mizezi?” da adre Tu gvian Tqven miagnebT mizezs. 

                                                              maikl faradei 

 

Sesavali 

 

  Ffizikis  Tvisebrivi amocanebis amoxsnas  gansakuTrebuli adgili  

ukavia  Teoriuli masalis aTvisebis saqmeSi.  is saSualebas   aZlevs 

students sxvadasxva kuTxiT Sexedos da gaizros am movlenis da Sesabamisi 

kanonebis  gavrcelebis  sferoebi da praqtikulad  gamoiyenos  codna. 

  wignSi mocemulia amocanebi zogadi fizikis yvela nawilidan da  

moyvanilia   amocanebis amoxsna da miTiTebebi maT amosaxsnelad. aqcenti 

gakeTebulia iseT sakiTxebze, romelTa safuZvliani garCeva  did 

sargeblobas moutans  praqtikos inJinrebs. zogierTi amocanis piroba isea 

Sedgenili, rom misi amoxsna moiTxovs  fizikuri kanonebis  Rrma analizs 

da zogjer piroba, romelic ewinaaRmdegeba “saR azrs” aRmoCndeba, rom 

sworia.  

   damxmare saxelmZRvanelo  ZiriTadad gankuTvnilia  saqarTvelos 

teqnikuri  universitetis bakalavriatisa da umaRlesi profesiuli  

ganaTlebis studentebisaTvis. wigni garkveul daxmarebas gauwevs saSualo 

skolis moswavleebs da  fizikiT dainteresul yvela pirs codnis 

gaRrmavebis saqmeSi. 
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amocanebi 

 

1). ori matarebeli moZraobs erTmaneTis sawinaaRmdegod, erTi  

aRmosavleTis mimarTulebiT TanababaCqarebulad, xolo meore – dasavleTis 

mimarTulebiT TanabarSenelebulad. rogor aris mimarTuli matareblebis 

aCqarebebi? 

2). ratom vardeba haerSi didi wonis qva ufro swrafad, vidre imave jamuri 

wonis qvis wvrili namsxvrevebi? 

 

3). TviTmfrinavisTvis  romeli  mimarTulebiTaa  ufro xelsayreli afrena, 

qaris mimarTulebiT Tu sawinaaRmdegod? ratom? 

 

4). rogor unda imoZraos Zravianma navma mdinareSi, rom umokles droSi 

gavides meore napirze. 

5). ratom ar izrdeba usasrulod matareblis siCqare gzis horizontalur  

ubanze, miuxedavad wevis Zalis uwyvetad moqmedebisa? 

6). xom ar aris winaaRmdegoba naTqvamSi: “sxeulis wrewirze Tanabrad 

moZraobisas  adgili aqvs aCqarebas”. SeiZleba aCqarebas hqondes adgili 

Tanabari moZraobisas? 

7). SeiZleba Tu ara sportsmeni wylis Txilamurebze moZraobdes katerze 

swrafad? 

8). TviTmfrinavis  haerSi wonasworobisaTvis sakmarisia wnevaTa mcire 

sxvaobac ki. magaliTad, Tu frTis qvemoT wneva Seadgens 1 atm-s, zemoT  ki 

- 0,99 atm-s, ramdenime toniani TviTmfrinavic ki wonasworobaSia. aseTi 

mcire wnevaTa sxvaobisas  rogor iWers wonasworobas TviTmfrinavi? 

 

9). meqanikis  pirveli kanoni SeiZleba ase Camoyalibdes: sxeuli inarCunebs 

uZraobis an wrfivi Tanabari moZraobis mdgomareobas, vidre sxva sxeulebis 

moqmedeba ar aiZulebs mas Seicvalos es mdgomareoba. maSin ratom aris, 

rom sadgurs miaxloebul vagonSi mdgari mgzavrebi gaCerebis momentSi 

gadaixrebian ara win, rogorc amas  moiTxovs inerciis kanoni, aramed ukan. 

 

10). Tu elmavlis borblebs da relsebs Soris  xaxuni ar iarsebebs, 

elmavali ver daZravs vagonebs. Nniutonis mesame kanonis Tanaxmad, Tanabari 

moZraobis dros ganviTarebuli wevis Zala tolia xaxunis Zalisa elmavlis 

wamyvan  borblebsa da relsebs Soris: 
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𝐹წევ = 𝐹ხახ = 𝑘1𝑃1 

 

sadac 𝑘1- xaxunis koeficientia elmavlis wamyvan borblebsa da relsebs 

Soris; xolo 𝑃1 - elmavlis wona. 

  aseve niutonis mesame kanonis Tanaxmad wevis Zala toli unda iyos im 

Zalis, romlis sawinaaRmdegodac elmavali asrulebs muSaobas, e.i. Tanabari 

moZraobis dros wevis Zala tolia vagonis borblebsa da relsebs Soris 

xaxunis Zalis: 

𝐹წევ = 𝑘2𝑃2 

 

sadac 𝑘2- xaxunis koeficientia vagonis borblebsa da relsebs Soris; 

xolo 𝑃2 – vagonis  wona. 

  cxadia 𝑘1𝑃1 = 𝑘2𝑃2 (foladis xaxuni foladze). miviReT rom 𝑃1 = 𝑃2 e.i. 

elmavlis wona vagonebis wonis tolia. rac aSkara Seusabamobaa. riT 

aixsneba es? 

 

11).  didi xnis naxmari Sigawvis Zravas yuradRebiT daTvalierebisas Cans, 

rom misi cilindris cveTa  gacilebiT metia im adgilebSi sadac xdeba 

dguSis gaCereba da moZraobis mimarTulebis Secvla. 

   erTi SexedviT es faqti ewinaaRmdegba “saR azrs”, romlis Tanaxmadac 

cveTa gansakuTrebiT iq unda iyos meti sadac dguSis moZraobis siCqare 

maqsimaluria. vinaidan sveli xaxunis Zala pirdapirproporciulia siCqaris 

da kidev ufro metic, maRali siCqaris kvadratisac ki. riT aixsneba es 

faqti? 

 

12). ratom uwydebaT gvarli mSeneblobaze gamoucdel meamweebs, rodesac 

isini yuradRebas ar aqceven tvirTis qanaobas? 

 

13). cnobili mecnieri aristotele Tvlida, rom Tu qvas, romelic sakuTari 

simZimis ZaliT vardeba qvemoT, davadebT meore qvas, es ukanaskneli ubiZgebs 

ra qveda qvas aamoZravebs mas ufro maRali siCqariT. 

  sinadvileSi cdebiT damtkicebulia, rom yvela sxeuli vardeba erTnairi 

aCqarebiT da aCqarebis sidide araa damokidebuli sxeulis masaze. 

  raSi mdgomareobs aristoteles Secdoma? 

14). riT gansxvavdeba erTmaneTisagan qaRaldis da liTonis saWreli 

makratlebi? 

15). cnobilia, rom velosipedists  Tavisuflad   SeuZlia ganaviTaros 100 n 

wevis Zala. Tu CavTvliT, rom xaxunis Zala mudmivia da 50 n-is toli, xolo 
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velosipedistis masa velosipedTan erTad Seadgens 100 kg-s, advilad 

gamovTvliT mis aCqarebas 

 

𝑎 =
100 ნ − 50 ნ

100 კგ
= 0,5 

მ

წმ2 

 

aseTi aCqarebisas moZraobis dawyebidan ukve 20 wuTშi siCqare gaxdeba 

𝑣 = 0,5
მ

წმ2  ∙ 1200 წმ = 600 
მ

წმ
 . magram es TiTqmis tyviis siCqarea! sad aris 

msjelobaSi Secdoma daSvebuli? 

 

16). Bbevrs waukiTxavs trabaxa baron miunhauzenis Sesaxeb, romelmac 

sakuTari Tmebis aweviT SeZlo Waobidan cxenianad amosvla. magram ase 

iqceva velosipedisti, romelic trotuarze adis. Aim momentSi roca 

borbali miuaxlovdeba trotuaris kides is saWes eqaCeba Tavisken, am dros 

velosipedis wina nawili wamoiweva da velosipedi Tavisuflad adis 

trotuarze. 

   ratom gamoudis velisipedists is,  rac SeuZlebelia miunhauzenisTvis?  

 

17). Mmsoflio  mizidulobis kanoni ase Caiwereba: 

 

𝐹 = 𝛾
𝑚1𝑚2

𝑅2 . 

 

A am formulis analiziT SeiZleba Semdeg daskvnamde mivideT: sxeulebs 

Soris manZilis SemcirebasTan erTad  unda gaizardos maTi 

urTierTmizidulobis Zala da gaxdes usasrulod didi rodesac es   

manZili nulis toli gaxdeba.  

  maS ratom aris ase advili qvis aReba miwidan, skamidan wamodgoma da a.S? 

18). sxeulebi vardebian dedamiwis mizidulobis Zalis gavleniT. raSia am 

mtkicebis uzustoba? 

19). ratom ar aris dedamiwaze everestze ufro maRali mTa? 

20). warmovidginoT aseTi suraTi: vTqvaT 𝑚 masis uZrav oTxTvalas moxvda 

aseTive masis horizontalurad 𝑣 siCqariT moZravi Wurvi da gaiCxira masSi. 

oTxTvala masSi gaCxeril WurvTan erTad daiwyebs moZraobas, romlis 

sawyisi siCqarec SeiZleba vipovoT moZraobis raodenobis Senaxvis kanonis 

gamoyenebiT: 

 

𝑣1 =
𝑚𝑣

2𝑚
=

𝑣

2
, 
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Sesabamisad, oTxTvalas kinetikuri energia WurvTan erTad gamoiTvleba 

formuliT: 

 

ᴡ1 =
2𝑚 

𝑣

2
 

2

2
=

𝑚𝑣2

4
, 

 

Wurvis kinetikuri energia moxvedramde iyo  

 

ᴡ =
𝑚𝑣2

2
 

 

rogorc vxedavT is orjer metia cal-calke Wurvisa da oxTvalas 

kinetikur energiaze. 

  sad gaqra danarCeni energia? 

 

21).  riT aixsneba is, rom adamiani, romelic mirbis ecema win, rodesac fexs 

wamokravs raRac winaaRmdegobas, xolo adamiani, romelsac yinulze fexi 

daucurda ecema ukan? 

22). SeiZleba Tu ara Tanamgzavris gaSveba ise, rom is mudmivad imyofebodes 

dedamiwis erTi da imave punqtis zemoT? 

23). vTqvaT erTi vedro naxSiri avitaneT meoTxe sarTulze, am dros misi 

potenciuri energia gaizrdeba daaxloebiT 800 j-iT (naxSiris wona ~ 80 n -

ia, simaRle, romelzedac is avitaneT - ~ 10 m). sad gaqreba es damatebiTi 

energia naxSiris RumelSi dawvis Semdeg? 

 

24). gaagrZelebs Tu ara wvas dedamiwis irgvliv orbitaze moZravi 

Tanamgzavris SigniT anTebuli asanTis Reri? 

25). raime sxeulis dedamiwis zedapirze asawevad aucilebelia muSaobis 

Sesruleba misi potenciuri energiis gasazrdelad. Ees muSaoba  sxvadasxva 

SemTxvevaSi sxvadsxva wyaroebiT sruldeba. magaliTad liftis Zrava am 

energias iRebs eleqtrowyarodan, TviTmfrinavis Zrava – sawvavidan. 

   saidan iRebs am energias stratostati, meteorologiuri zondi da sxva 

analogiuri mowyobiloba, romelsac Zrava ar gaaCnia? 
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26).  ratomaa, rom cirkis msaxiobis tanze dadebul mZime grdemlze uros 

dartyma saSiSi araa msaxiobisTvis, maSin rodesac, amave uros dartyma 

pirdapir tanze SeiZleba sasikvdilo aRmoCndes? 

.27). rac ufro mkveTria mosaxvevi, miT ufro meti sididis centriskenuli 

Zala moqmedebs manqanaze. Mmagram ucnaurad xom ar mosCans is faqti, rom 

avtosagzao SemTxvevis dros  manqana yovelTvis gadayiravdeba 

centriskenuli Zalis sawinaaRmdego mimarTulebiT, kerZod, Tu is uxvevs 

marjvniv, SeiZleba gadayiravdes marcxniv da piriqiT. 

   rogor SeiZleba aixsnas es movlena? 

28). ori erTnairi  satvirTo manqanidan erTi  datvirTulia  SeSiT, xolo 

meore – imave masis TiviT. romeli maTgani SeiZleba gadabrundes ufro 

advilad? 

29). Cveulebriv kamertonis mier gamocemuli  bgera imdenad sustia, rom is 

mxolod mcire manZilze vrceldeba. magram Tu kamertoni damagrebulia 

rezonatorze – marTkuTxa paralelepipedis formis yuTze, xma kargad ismis 

sakmaod didi zomis auditoriaSic ki. 

  saidan modis meore SemTxvevaSi “zedmeti” energia? xom ar irRveva 

energiis Senaxvis kanoni? 

 

30). Bbevrma ar icis, rom saxelganTqmul italiel fizikoss galileo 

galileis (1564 – 1642) sicocxlis bolomde eeWveboda atmosferos wnevis 

arseboba. Aam ukanasknelis aRmoCenis  privilegia ekuTvnis meore italiel 

fizikoss evanJelista toriCelis (1608 – 1642), romelic sxvaTaSoris 

galileo galileis mowafe iyo. Tavisi azris dasadastureblad galileis 

mohyavda aseTi msjeloba: wylis an nebismieri siTxis SigniT gamoyofil  

siTxis moculobaze moqmedebs ori, erTmaneTis sawinaaRmdegod mimarTuli 

Zala – dedamiwis mizidulobis Zala da amomgdebi Zala. Aarqimedes kanonis 

Tanaxmad es ori Zala sididiT erTmaneTis tolia. amitom   gamoyofili 

moculoba wonasworobaSia, e.i. arc iZireba da arc zedapirze amodis. 

SeiZleba iTqvas, rom siTxe siTxeSi arafers iwonis. Mmagram rogor 

SeiZleba qveda fenebs awvebodes is, rasac TviTon wona ar gaaCnia. 

   ase magaliTad, galilei ambobda, rom “haers haerSi wona ar gaaCnia” da 

amitom is cxadia ver daawveba qveda fenebs da maSasadame verc dedamiwas. 

   raSi mdgomareobs galileo galileis Secdoma? 

 

31).  boTlis yels mimxmari xraxniani sacobis moxsna gaadvildeba Tu mas 

ramdenime fena qsovilis naWers SemovaxvevT. Aaixsneba Tu ara es faqti 

mxolod im garemoebiT, rom am dros ufro efeturad vuWerT xels sacobs? 
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32). SemCneulia, rom rac ufro datvirTulia tivi miT ufro Cqara moZraobs 

is.  riT SeiZleba aixsnas es? 

 

33). erT-erT samecniero popularul JurnalSi mkiTxveli werda “CvenTan, 

sofelSi Semodgomasa da zamTarSi iseTi Zlieri qarebi icis, rom xSirad 

saxlis saxuravs aZrobs. erTma moxucma Tqva: “gaukeTeT sxvenis mopirdapire 

mxareebs sarkmlebi da saxuravebic ar aZvreba”. Cven gagvikvirda rCeva, 

magram mainc SevamowmeT. aRmoCnda, rom vinc gaakeTa sarkmlebi maTi 

saxuravebi gadarCa, vinc ara – gadaZvra.”  

   SeecadeT axsnaT es movlena. 

 

34). Bbadmintonis gamocdili moTamaSe swafad moZravi volanis (badmintonis 

burTi) miRebisas swafad ixevs ukan. ratom uadvildeba mas am dros 

dartymis mogerieba?  

 

35). damokidebulia Tu ara borblebiani traqtoris wneva niadagze borblis 

kameris Siga wnevaze? 

 

36). wyali gadmopirqvavebuli boTlidan “buybuyiT” iRvreba. samedicino 

“saTburidan” ki Tanabari uwyveti nakadiT gadmodis. ratom? 

 

37). ratom tkacunobs xmeli SeSa wvis dros? 

 

38). axseniT ratomaa  lursmnis amoZroba  ficridan ufro ioli Tu mas 

gadavRunavT da amoZrobisas davatrialebT aqeT-iqiT. 

 

39). gamocdili mesaaTeebi gvirCeven meqanikuri majis saaTis daqoqvas diliT 

da ara saRamos, xelidan moxsnisTanave. ratom?  

 

40). SeuZlia Tu ara muSaobis Sesruleba uZraobis xaxunis Zalas? 

41).  ratom ar inTeba sveli asanTis Reri? 

42). dedamiwa brunavs mzis garSemo  daaxloebiT 39,9 km/wm siCqariT. 

zamTarSi moZraobis siCqare metia, xolo zafxulSi naklebi. ikargeba Tu 

ara kinetikuri energiebis sxvaoba zamTrisa da zafxulis periods Soris 

dedamiwis mzis garSemo orbitaze moZraobisas? 

43). Seicvleba Tu ara saqanelas rxevis periodi, Tu saqanelas dafaze 

davdebT tvirTs? 
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44). Tu fexiT siarulisas xelSi gvikavia Tokze gamobmul tvirTi, 

garkveuli tempiT siarulisas tvirTi SeiZleba mniSvnelovnad gadaixaros  

wonasworobis mdgomareobidan. ratom?  

45). Seicvleba Tu ara metros eskalatoris Zravas mier Sesrulebuli 

muSaoba, Tu mgzavri, romelic uZravad idga Tanabrad zeviT moZravi 

eskalatoris safexurze, TviTonac daiwyebs moZraobas zeviT. 

 

46). cnobilia, rom wnevis gavleniT sxeulebi ikumSebian: airebi  Zlier, 

siTxeebi – gacilebiT naklebad da SekumSvas gansakuTrebiT 

ewinaaRmdegebian myari sxeulebi. 

  aqedan gamomdinare, xom ar unda davasknaT, rom CaZiruli xomaldebi 

verasodes miaRweven fskers, vinaidan did siRrmeebze wyali imdenad 

SekumSulia, rom misi simkvrive aRemateba liTonis simkvrives, romlisganac 

damzadebulia gemis korpusi. 

  sworia Tu ara es msjeloba? 

 

47). Uukve pirveli haernaosnebi amCnevdnen, rom dedamiwidan arcTu ise 

maRla  temperatura naklebia zedapiris siaxloves temperaturasTan 

SedarebiT. im simaRleebze ki, romlebzedac dafrinaven Tanamedrove 

samgzavro TviTmfrinavebi temperatura imdenad dabalia, rom saWiro xdeba 

salonis gaTboba. simaRlis Semdgomi zrdisas SeimCneva e.w. inversia -  

temperaturis gazrda. ramdenime aseul kilometr simaRleze  haeris 

molekulebs iseTi siCqare gaaCniaT, romlebsac Seesabameba ramdenime aTasi 

gradusi celsiusis toli temperatura. 

   maSin riT aixsneba is faqti, rom am simaRleze mfrinavi dedamiwis 

xelovnuri Tanamgzavrebi arc dnebian da arc iwvian. 

 

48).  gadavRunavT, ra foladis zols Cven mas mivawvdiT garkveul energias. 

zoli movaTavsoT WiqaSi ise, rom Wiqis  kedlebma ar miscen mas gasworebis 

saSualeba. avavsoT Wiqa  gogirdmJaviT. Ffoladi TandaTan gaixsneba da 

gaqreba misTvis miniWebul energiasTan erTad. magram SesaZlebelia energiis 

gaqroba? 

 

49). Ffizikis cnobaridan vigebT, rom rkinis siTbotevadoba TiTqmis 20% - 

iT metia spilenZis siTbotevadobaze. Sesabamisad erTnairi  gaxurebisa da 

masebis pirobebSi rkinisagan damzadebuli sarCilavis Sinagani energiis 

maragi amdenadve meti iqneba spilenZis sarCilavTan SedarebiT. 

  ratom aris, rom sarCilavis dasamzadeblad iyeneben ara iaf rkinas 

aramed ufro Zvir spilenZs? 
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50). Tu wyalSi CavyofT sakmaod wvril (kapilarul) minis  mils, SevamCvevT, 

rom masSi wylis sveti daiwyebs awevas da daikavebs garkveul simaRles, 

romelic milis diametris ukuproporciulia (wvril kapilarebSi simaRle 

ramdenime metrsac ki aRwevs) 

  energiis ra wyaros meSveobiT xdeba SesaZlebeli kapilaruli movlena? 

51).  cnobilia, rom sxeulis wrfivi zomebi temperaturis mixedviT icvleba 

Semdegi kanoniT: 

 

𝑙𝑡 = 𝑙0(1 + 𝛼𝑡)  (1) 

 

sadac 𝑙𝑡 sxeulis sigrZea 𝑡0𝐶 temperaturaze, 𝑙0 - sxeulis sigrZe 00𝐶 

temperaturaze, 𝛼 - wrfivi gafarToebis temperaturuli koeficienti 

mocemuli masalisaTvis, 𝑡 - temperatura 0𝐶. 

   davuSvaT, rom tempertura Semcirda  

 

𝑡 = −
𝑡

𝛼
 

 

sididemde. CavsvaT es mniSvneloba (1) formulaSi, miviRebT  

 

𝑙𝑡 = 𝑙0  1 − 𝛼 ∙
𝑡

𝛼
 = 0, 

 

temperaturis Semdgomi Semcirebisas, nuTu sxeulis wrfivi zoma uaryofiTi 

gaxdeba? 

52).  CavataroT aseTi cda: sufTa Rrma TefSze davasxaT  gamoxdili wyali 

da mis zedapirze davyaroT asanTis Reroebi. Aamis Semdeg asanTebs Soris 

SualedSi wyalSi CavyaroT Saqris natexebi. SevamCnevT, rom asanTis 

Reroebi micurdebian Saqris natexTan. Tu Saqris natexebis nacvlad 

gamoviyenebT sapons vnaxavT, rom asanTis Reroebi piriqiT “gaiqcevian” 

misgan sxvadasxva mxares. 

   rogor SeiZleba avxsnaT es movlena? 
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53).  rogori siTxe SegviZlia CavasxaT WiqaSi ise, rom siTxis zedapiri 

Wiqis kidis zemoT iyos aweuli?  

54).  cnobilia, rom siTbos gadacemas erTi sxeulidan meoreze adgili aqvs 

maSin, rodesac maTi temperaturebi gansxvavebulia. Aamitom sruliad 

gaugebaria, Tu ratom orTqldeba WiqaSi an TefSze dasxmuli wyali, 

romelsac igive temperatura aqvs, rogoric garemos. siTxis aorTqlebas 

sWirdeba  garkveuli siTbo, romelsac is mezobeli garemodan ver miiRebs, 

vinaidan am ukanasknels igive temperatura gaaCnia. mainc rogor xdeba 

aorTqleba?  

55). gamocdaze erT italiel student gogonas dausves kiTxva: “rogorc 

TqvenTvis cnobilia, provansaluri zeTis duRilis temperatura ufro 

maRalia vidre kalis dnobis temperatura. axseniT ratomaa SesaZlebeli 

saWmlis momzadeba  provansalur zeTze  mokalul qvabSi”. (cnobilia, rom 

italiaSi saukeTeso WurWlad iTvleba mokaluli spilenZis WurWeli). ra 

unda upasuxos studentma? 

56). cnobilia, rom wnevis SemcirebiT wylis duRilis temperatura mcirdeba. 

ratom ar SeiZleba samzareulos qvabebs gaukeTdes haeris amosatumbi 

mowyobiloba? Ees xom didi raodenobis siTbos dazogavda? 

57). SeiZleba Tu ara kanis damwvroba miviRoT yinuliT, xolo kala 

gavadnoT  cxeli wyliT? 

58). ratom yrian marils zamTarSi trotuarze yinulisagan 

gasanTavisufleblad?  

59).  monokristalisagan gamoWrili kubi gaxurebisas icvlis ara marto 

muculobas, aramed formasac. ratom? 

60). ratomaa, rom Zalian zusti sazomi instrumentebi mzaddeba 

gansakuTrebuli Senadnobisagan – invarisagan? 

61). mavanma Seityo sami gamogonebis Sesaxeb: pirveli maTganis gamoyeneba 

pirdeboda sawvavis 30%-ian, meoris – 25% - ian, xolo mesamis – 45% - ian 

ekonomias.  am adamianma gadawyvita iseTi manqanis ageba,  romelSic 

gamoyenebuli iqneboda samive gamogoneba, rac misi azriT miscemda 

30%+25%+45% = 100% -ian ekonomias. 

   ramdenad safuZvliania “gamomgoneblis” imedi? 

 

62). siTburi manqanis margi qmedebis koeficienti iangariSeba formuliT: 
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𝜂 =
𝑇1 − 𝑇2

𝑇1
 

 

sadac 𝑇1 da 𝑇2 Sesabamisad gamaxureblisa da macivrebis absoluturi  

temperaturebia. 

   am gamosaxulebidan Cans, rom gamaxureblis mudmivi temperaturis 

pirobebSi siTburi Zravas margi qmedebis koeficienti miT metia rac 

naklebia macivris temperatura. 

  riT aixsneba is faqti, rom avtomobili, romelic, aseve siTbur Zravas 

warmoadgens, zamTarSi gacilebiT met benzins xarjavs vidre zafxulSi. 

zamTarSi xom garemos temperatura, romelic macivris rols TamaSobs, 

SesamCnevad dabalia, xolo benzinis wvis Sedegad Seqmnili temperatura 

zafxulSic da zamTarSic erTnairia. 

 

63). Tu danayofian cilindrul WurWelSi CavasxmaT erTnairi moculobis 

zeTs da wyals vnaxavT, rom rom narevis moculoba orjer meti iqneba erT-

erTi siTxis moculobaze. Tu erTmaneTSi SevurevT aseve toli moculobis 

spirtsa da wyals jamuri moculoba naklebi iqneba gaorkecebul 

moculobaze. ratom? 

64). ratom ar ibzareba liToni temperaturis mkveTri cvlilebisas, maSin 

rodesac imave pirobebSi qvas uCndeba mravlobiTi bzarebi? 

65). gaTbobis efeqturobis gasazrdelad ra ufro ukeTesia,  gaTbobis 

radiatorebis SeRebva  TeTTad Tu Savad? 

66). romeli saqarxno milebia ukeTesi rkinis Tu aguris? 

67). cnobilia, rom haeris temperatura naSuadRevs ufro maRalia vidre 

SuadRisas. ratom? 

68). macivrebis xmarebis wesebSi weria, rom drogamoSvebiT aucilebelia 

misi gamorTva. ratom? 

69). eqimma avadmyofs dauniSna ramdenime wveTi wamlis miReba. Uunda 

gaizardos Tu unda Semcirdes wveTebis raodenoba, Tu wveTebs iTvlian 

Zalian gamTbar oTaxSi. 

70). sanTuris ali bolavs. Tu mas zemodan mivuaxlovebT vertikalur minis 

mils, bolva Sewydeba. Mmagram isev ganaxldeba  Tu mils zemodan 

davxuravT. axseniT es movlena. 
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71). pnevmaturi CaquCis muSaobisas cilindridan gamodis TeTri “kvamli”. 

riT aixsneba es? 

72). Tu violinos Tbili oTaxidan gamovitanT gareT, yinvaSi simebi iWimeba. 

ratom? 

73). Tu gavarvarebuli eleqtroquris zedapirze davawveTebT wylis wveTs is 

didxans Cerdeba da TiTqmis  ar aorTqldeba, magram Tu amas gavakeTebT 

sustad gaxurebul quraze, wveTi TiTqmis myisierad aorTqldeba. axseniT es 

movlena. 

74). davuSvaT moiZebna siTxe, romlis siTburi gafarToebis koeficienti 

nebismier temperaturaze nulis tolia. rogor moiqceva es siTxe Tu mas 

CavasxamT liTonis qvabSi da davdgamT gavarvarebul eleqtroquraze? 

75). ratom xurdeba tumbo rodesac velosipedis kameras vberavT? 

76). ra mosdis sapnis buSts roca is skdeba? sad qreba igi? 

77). ratom ekrobian erTmaneTs funjis bewvebi wylidan amoRebis Semdeg? 

78). ratom xerxdeba wylis gadmoRvra wveTobiT minis wrilyeliani 

wurWlidan, xolo vercxliswylis ara? 

79). gareT mTeli dRe Semodgomis wvimiani dRea. samzareuloSi gasaSrobad 

kidia sarecxi. gaSreba Tu ara is ufro swrafad Tu sarkmels gamovaRebT? 

80). cnobilia, rom rodesac atmosferuli haeri gadalaxavs maRali mTis 

masivs misi temperatura gadalaxvis mere ufro maRalia vidre gadalaxvamde. 

riT aixsneba es movlena? 

81). ratom tovebs TeTr kvals TviTmfrinavi caSi? 

82). cxadia mudmivi Zravis ageba SeuZlebelia, vinaidan es ewinaaRmdegeba 

energiis Senaxvis kanons. magram ratom ar aago vinmem iseTi mowyobiloba, 

romelic imuSavebda msoflio okeaneebis gacivebis xarjze? 

   marTlac cnobarebidan vigebT, rom okeaneebis jamuri masa daaxloebiT 

Seadgens 1,4 ∙ 1021 kg-s. vinaidan wylis siTbotevadoba tolia 4,2 kj/(kg∙ 𝐾) – 

is, msoflio okeaneebis wylis 1 𝐾 - iT gacivebisas gamoiyofa siTbo: 

 

1,4 ∙ 1021 kg∙ 4,2 kj/(kg∙ 𝐾) ≈ 6 ∙ 1024j. 

dedamiwaze arsebuli yvela eleqtrosadguris mier gamomuSavebuli energia 

daaxloebiT tolia 2 ∙ 1019j-is, es ki imas niSnavs, rom msoflio okeanidan 

miRebuli energia kacobriobas eyofa aTasobiT wlis ganmavlobaSi. 
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praqtikulad es iqneboda mudmivi Zrava. mecnierebaSi mas ewodeba “meore 

gvaris mudmivi Zrava”. sxvaTaSoris SevniSnoT, rom meore gvaris mudmivi 

Zravas ageba ar ewinaaRmdegeba energiis Senaxvis kanons. 

83). Nnormalur pirobebSi haeri SeiZleba CaiTvalos idealur airad. Mmisi 

Sinagani energia pirdapirproporciulia masis 𝑚 da absoluturi 

temperaturis 𝑇: 

𝑈 = 𝛼𝑚𝑇 

 

sadac 𝛼 proporciulobis koeficientia da warmoadgens kuTr 

siTbotevadobas. 

  oTaxis gaTbobisas  haeri Tbeba, farTovdeba da misi nawili sxvasxva 

RreCoebidan  gamodis oTaxidan, ase, rom oTaxSi myofi haeris masa 

mcirdeba. Aam dros oTaxis moculoba da haeris wneva mis SigniT ucvlelia. 

A amitom Sinagani energiis cvlileba SeiZleba ase CavweroT: 

 

∆𝑈 = 𝑈2 − 𝑈1 = 𝛼𝑚2𝑇2 − 𝛼𝑚1𝑇1 = 𝛼(𝑚2𝑇2 − 𝑚1𝑇1). 

 

   gamoviyenoT klapeironis formula 

 

𝑃𝑣 =
𝑚

𝜇
𝑅𝑇. 

 

   vinaidan, rogorc zemoT aRvniSneT, oTaxSi wneva mudmivia da is tolia 

gareSe wnevis da icvleba mxolod haeris masa, miviRebT: 

 

𝑚2𝑇2 = 𝑚1𝑇1 =
𝑃𝑣𝜇

𝑅𝑇
= 𝑐𝑜𝑛𝑠𝑡. 

 

aqedan gamodis, rom RumelSi SeSis wvis  miuxedavad haeris Sinagani energia 

oTaxSi ucvleli rCeba. 
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   ratom vaTbobT maSin sacxovrebel Senobas da sad midis wvis Sedegad 

gamoyenebuli siTbo? 

 

84). vTqvaT ori erTnairi radiusis rkinis birTvi, romelTagan erTi 

magidaze devs, xolo meore praqtikulad uWimvad Zafzea dakidebuli, 

gaaxures 20 – dan 1000𝐶 - mde. erTi SexedviT gadacemuli siTbos raodenobis 

saangariSo  formulis 

∆𝑄 = 𝑚𝑐∆𝑡 

 

Sesabamisad, birTvebisaTvis gadacemuli siTbos raodenobebi  erTnairi 

unda iyos. sinamdvileSi pirveli birTvisTvis gadacemuli siTbo metia. Ees 

ki imas niSnavs, rom pirveli birTvis masalis siTbotevadoba metia  vidre 

meoris, magram orive xom rkinisaganaa damzadebuli? 

   ratom gaxda es SesaZlebeli? rogori siTbotevadobaTa mniSvnelobebia 

moyvanili fizikur cnobarebSi? 

85). ra moxdeba Tu 00𝐶 temperaturis yinuls movasxamT cxel wyals?  

udavoD  gveCveneba, rom yinuli mTlianad an nawilobriv gadneba imis da 

mixedviT sakmarisia Tu ara wyali. Tu yinuli   00𝐶-ze gacilebiT dablaa 

gacivebuli yinuli ar gadneba,  aramed ramdenadme gaTbeba. magram riT 

aixsneba moulodneli Sedegi, romelic miiReba Semdegi amocanis amoxsnisas? 

   vTqvaT 1 l 1000𝐶 temperaturis wyali Casxmulia 1 kg masis doqSi, 

romelic damzadebulia 0,838 kj/(kg∙ 𝐶) kuTri sibotevadobis mqone 

masalisgan. doqSi devs 1,3 kg 00𝐶 temperaturis yinuli. ra temperatura 

damyardeba doqSi wylis Casxmis Semdeg? 

  SevadginoT siTburi balansis gantoleba: 

cxeli wylis mier gacemuli siTbo – 1 kg ∙ 4,19 kj/(kg∙ 𝐶) (1000𝐶 − 𝑡), 

doqis mier miRebuli siTbo - 1 kg ∙ 0,838 kj/(kg∙ 𝐶)𝑡, 

yinulis gadnobaze daxarjuli siTbo – 1,3 kg∙ 335kj/kg, 

warmoqmnili wylis gaTbobaze daxarjuli siTbo - 1 kg ∙ 4,19 kj/(kg∙ 𝐶)𝑡. 

   energiis Senaxvis kanonidan gamomdinare SegviZlia davweroT: 

1 kg ∙ 4,19 kj/(kg∙ 𝐶) (1000𝐶 − 𝑡) =1 kg ∙ 0,838 kj/(kg∙ 𝐶)𝑡 +1,3 kg∙ 335kj/kg+1 kg ∙ 

4,19 kj/(kg∙ 𝐶)𝑡. 

   am gantolebis amoxsniT miviRebT 𝑡 = −1,60𝐶, e.i. mduRare  wylis 

damatebis Semdeg yinulis temperatura Semcirda.  

   rogor aixsneba es ucnauri Sedegi? 
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86). SeiZleba Tu ara gavzardoT sxeulis temperatura ise, rom mas ar 

gadavceT siTbo? 

  SeecadeT moiyvanoT im sxeulebis temperaturis zrdis magaliTebi, 

romlebic monawileobas ar iReben garemosTan siTbos urTierTcvlis 

procesSi. 

 

87). iseT civ qveynebSi rogorebicaa kanada an islandia, kargadaa cnobili, 

rom gareT yinvisas gadgmuli  cxeli wyali ufro swafad iyineba, vidre 

civi. es SeiZleba SeuZleblad mogeCvenoT, magram faqtia, romelsac Tavis 

droze fransis bekonic aRniSnavda. riT aixsneba es movlena? 

88).  ratom SeiZleba “mieyinos “TiTi civ liTons? 

89). ratom ar grZnobs Tvali sicives? 

90). warmovidginoT startze vertikalurad mdgomi raketa. Mmisi wevis Zala 

SeiZleba Seicvalos Zalian farTo farglebSi sawvavis miwodebis 

regulirebiT da SesaZlebelia iseTi wevis Zalis ganviTareba, rom is 

zustad toli iqneba raketis wonis. Aam SemTxvevaSi raketa uZravad iqneba 

“Camokidebuli” dedamiwis zedapiris mimarT. 

   iqmneba erTi SexedviT paradoqsaluri situacia: ZravaSi iwvis sawvavi, 

viTardeba Zalian didi weva, magram Sesrulebuli muSaoba 𝐴 = 𝐹𝑆 formulis 

Tanaxmad nulis tolia, vinaidan gadaadgileba 𝑆 nulis tolia. 

   sad midis am dros sawvavis energia? 

 

91). sistemam muSaoba rom Seasrulos saWiroa mas miewodos energia. ase 

magaliTad, cilindrSi dguSis qveS myofi airis mier MmuSaobis 

Sesasruleblad – dguSis aswevad, saWiroa airis gaTboba. 

  Mmagram zogjer igive Sedegi SeiZleba miviRoT sawinaaRmdego qmedebiT: 

CavasxaT wyali bolomde Tujis sferoSi da mWidrod davxuroT. gavacivoT 

sfero ise, rom masSi myofi wyali gaiyinos, vnaxavT, rom sfero 

gaskdeba,Ee.i. Sesruldeba muSaoba. 

   saidan movida is energia, romelmac sfero gaxeTqa? 

 

92). troleibusSi, avtobusSi, tramvaiSi karebis gaReba da daxurva xdeba 

SekumSuli haeriT. Yyovelgvari muSaoba, rogorc cnobilia, xorcieldeba 

raRac energiis wyaroTi. zogjer amboben, rom “SekumSuli airi muSaobas 

asrulebs im potenciuri energiis xarjze, romelic mas gaaCnia”. Mmagram 

aseTi msjeloba mcdaria. sinamdvileSi arcTu Zlier SekumSuli haeri  

oTaxis temperaturaze, idealuri airis msgavsia, romlis Sinagani energia 

damokidebuli araa moculobaze vinaidan idealuri airis molekulebi 
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erTmaneTTan ar urTierTqmedeben. Aamitom haeris arc SekumSvis da arc  

gafarToebis dros Sinagani energia praqtikulad ar icvleba. 

   energiis ra wyaros saSualebiT ixureba da iReba karebi?  

 

93). BbiWma SeniSna, rom wyali WiqaSi, romelSic eleqtromaduRara Zevs, 

ufro swrafad aduRdeba Tu mas davdgamT ara centraluri gaTbobis 

radiatorze, aramed mis zemoT ganTavsebul fanjris rafaze. riT SeiZleba 

am movlenis axsna? 

94). iduRebs Tu ara wyali sinjaraSi, romelic CaSvebulia mduRare wylian 

kolbaSi? 

95). ori   moswavle Sevida sasadiloSi da mesame kerZad aiRo Cai. pirvelma 

moswavlem maSinaTve gaxsna WiqaSi Saqari, xolo meorem jer SeWama pirveli 

kerZi, mere meore da amis Semdeg  gaxsna Saqari. romeli moswavle dalevs 

ufro cxel Cais? 

96). SeiZleba Tu ara airis siTbotevadoba iyos uaryofiTi? 

97). wyliT savse mWidrod daxuruli boTlis SigniT imyofeba haeris 

buStula. rodis iqneba buStulis zomebi ufro didi roca wyali Tbilia, 

Tu rodesac civia? 

98). cnobilia, rom indoel iogebs  SeuZliaT gaiaron gavarvarebul 

nakverCxlebze ise, rom fexisguli ar daewvaT. riT aixsneba es movlena? 

99). kondensatoris brtyel firfitebs Soris Camokidebulia msubuqi 

liTonis burTula, kondensatoris firfitebze mudmivi Zabvis modebis 

Semdeg burTulas miizidavs erT-erTi firfita, Seexeba ra mas burTula is 

ganizideba meore firfitisaken da aseTi moZraobebi ganmeordeba mravaljer. 

axseniT es movlena. 

100). ratom ganimuxteba aucileblad oTaxis pirobebSi damuxtuli 

eleqtroskopi? 

101). brtyeli sahaero kondensatoris firfitebs Soris mizidulobis Zala 

iangariSeba formuliT: 

𝐹 = 𝑄𝐸 

 

sadac 𝑄 kondensatoris erT-erTi firfitis muxtia, xolo 𝐸 firfitebs 

Soris eleqtruli velis daZabuloba. 
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  brtyeli kondensatoris firfitebs Soris eleqtruli veli erTgvarovania 

da eleqtruli velis daZabuloba damokidebuli araa maT Soris manZilze: 

 

𝐸 =
𝑄

2𝜀0𝑆
, 

 

sadac 𝜀0 eleqtruli mudmivaa, 𝑆 - firfitis farTobi (es da Semdegi 

formulebi Cawerilia 𝑆𝐼 sistemaSi). Aamitom firfitebs Soris mizidulobis  

Zala ar unda Seicvalos Tu firfitebs cota davuaxlovebT an davaSorebT 

erTmaneTs. 

  xom ar ewinaaRmdegeba es kulonis kanons 

 

𝐹 =
𝑞1𝑞2

4𝜋𝜀0𝑅2, 

 

romlis mixedviTac muxtebs Soris urTierTqmedebis Zala  

ukuproporciulia maT Soris manZilis kvadratis? 

102). mJava akumulatoris korpusze, romlis Siga winaRoba 0,1 omia, 

gakeTebulia warwera “eleqtromamoZravebeli Zala 4 v, maqsimaluri 

ganmuxtvis deni 4 a”. Tu akumulatoris polusebs  mivuerTebT gamtars 

Tundac 0,1 omi winaRobiT, miviRebT dens, romlis sididea 

 

4 ვ

0,1 ომი+0,1 ომი
= 20 a 

e.i. miTiTebulze 5 – jer mets. 

  ra aris am gansxvavebis mizezi? 

 

103). moswavlem ommetriT gazoma 100 vt-iani naTuris winaRoba da miiRo 35 

omi. miRebuli Sedegis Sesamowmeblad man gadawyvita gamoeangariSebina 

winaRoba naTuraze aRniSnuli simZlavrisa da nominaluri Zabvis mixedviT, 

romelic 220 v-is tolia. 

  Ggamoiyena ra cnobili formula 𝑅 = 𝑈2 𝑁 , sadac 𝑁 simZlavrea, man misda 

gasaocrad miiRo 484 omi, e.i. 14-jer meti sidide vidre gazomili. 

   riT aixsneba miRebuli Sedegebis sxvaoba? 

 

104)  ratomaa mokle CarTvisas Zabva denis wyaros momWerebze  TiTqmis 

nulis toli, miuxdavad imisa, rom deni wredSi maqsimaluria? 
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105). warmoadgens Tu ara denis wyaro wredSi eleqtruli muxtebis wyaros? 

106). varvarebis naTuris Zafi Zlier xurdeba maSin rodesac mimyvani 

gamtarebi civia. ratom? 

107). sad aris eleqtronebis koncentracia meti liTonis zedapirze, Tu mis 

SigniT? 

108). ratom aris, rom eleqtrolitSi denis gavlisas eleqtrodebze  

gamoiyofa nivTiereba, xolo liTonSi gavlisas amas adgili ara aqvs? 

109). galvanur abazanis, eqsploataciisas, zogjer cvlian denis 

mimarTulebas. ratom? 

110). ganuzavebel gogirdmJavas inaxaven rkinis WurWelSi, xolo ganzavebuls 

– minis WurWelSi. ratom? 

111). ratom gviCvenebs dens galvanometri Tu mis momWerebze mierTebul  

foladisa da aluminis mavTulebis meore  boloebs  CavarWobT limonSi an 

vaSlSi? Ra aris amis mizezi? 

112).  rogor davadginoT avtomobilis akumulatoris polusebis niSnebi ori 

cali spilenZis gamtariT da nedli kartofiliT.  

113). rkinis naWers zemodan mivuaxlovoT magniti. Tu rkinis naWris wona da 

manZili am naWersa da magnits Soris Zalian didi ar aris rkina miekroba 

magnits. aRvniSnoT naWris wona 𝑃-Ti, xolo manZili magnitamde ℎ-iT, maSin 

magnitis mier Sesrulebuli muSaoba iqneba 𝐴 = 𝑃ℎ. 

   calkeul TiToeul SemTxvevaSi es muSaoba ra Tqma unda mcirea, magram 

cda SeiZleba gavimeoroT ramodenimejer. amasTan magniti araviTar 

TvalSisacem cvlillebas ar ganicdis da misi “magnituri Zalac” ar 

sustdeba. 

  xom ar ewinaaRmdegeba es energiis Senaxvis kanons? 

 

114). eleqtroZravaze mimagrebul firfitaze gakeTebulia warwera: 

 

𝑈 = 220 ვ, 𝐼 = 5 ა, 𝑁 = 0,9 კვტ. 

 

   Tu Cveulebriv, rogorc es keTdeba simZlavris gaangariSebisas, 

gadavamravlebT pirvel or cifrs, miviRebT 1.1 kvt. 
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   ratomaa firfitaze sxva cifri miTiTebuli? 

 

115). gamoTvlebiT  dadgenilia, rom 1 mm2 ganivkveTis spilenZis gamtarSi 6 a 

denis gavlisas eleqtronebis moZraobis siCqarea 0.03 sm/wm. SeiZleba vTqvaT, 

rom es siCqare sakmaod mcirea. Mmagram sinamdvileSi Cven vamCnevT, rom 

CamrTvelis CarTvisas naTura myisierad ainTeba. roca vlaparakobT 

saqalaqTaSoriso telefoniT erTi kontinentidan meoreze iseTi 

STabeWdileba rCeba TiTqos Cveni Tanamosaubre Cvens gverdiTaa. rogor 

SevaTanxmoT erTmaneTTan eleqtronebis neli moZraoba da signalis swrafi 

gadacema? 

116). rogor xorcieldeba energiis gadacema transformatoris pirveladi 

koWidan meoradze, isini xom erTmaneTTan gamtariT araa mierTebuli. 

117). naxevargamtarebSi muxtis gadamtanebis koncentracia gacilebiT 

naklebia, vidre liTonebSi. erTmaneTTan mimdevrobiT mierTebulia erTnairi 

ganivkveTis naxevargamtari da liTonis gamtari, romlebsac toli 

ganivkveTebi aqvT. ris xarjze iqneba denis sidide erTnairi naxevargamtarsa 

da liTonSi? 

118). sakvlev laboratoriaSi cvlad magnitur velSi naxevargamtarebis 

qcevis Sesaswavlad, magnituri velis Seqmnis mizniT muyaos karkasze 

daaxvies koWa da masSi gaatares deni.  vinaidan cdisTvis sasurveli iyo 

maqsimaluri daZabulobis magnituri velis miReba, laborantma erTmaneTze 

daaxvia sami erTnairi koWa, ivarauda ra, rom maTi paraleluri SeerTebiT 

miiRebda samjer met daZabulobas.  

  cdam aCvena, rom sami koWas magnituri veli igive sididis iyo rogoric 

erTis. laboratoriis xelmZRvanelma, romelsac mimarTa laborantma, auxsna 

am movlenis mizezi, magram amasTan SeniSna, rom sami koWas paralelur 

SeerTebas mainc aqvs azri. 

  ratom darCa ucvleli magnituri veli da ratomaa sami koWas gamoyeneba 

ufro xelsayreli vidre erTis? 

 

119).  varvarebis naTuraSi atareben erTnairi Zabvis jer mudmiv, xolo 

Semdeg cvlad dens. Ggamoiyofa Tu ara erTnairi raodenobis siTbo am 

SemTxvevaSi? 

120). cnobilia deni, romelic Cndeba xeze mexis dartymisas, adamians maSinac 

ki azianebs rodesac is ar exeba xes. ratom? 

121). ratom gaCniaT maRali Zabvis eleqtrogadamcem anZebs ori damatebiTi 

gamtari, romlebic izolirebulia anZebisagan da romlebic ganlagebulia 

ZiriTadi gamtarebis zemoT. 
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122). SemCneulia, rom mexi ufro xSirad ecema xeebs, romelTa fesvebic 

Rrmad Cadis miwaSi. ratom? 

123). vTqvaT gvaqvs 𝐶1= 1 mkf tevadobis brtyeli kondensatori, romelSic 

dieleqtrikul fenad  gamoyenebulia minis Txeli firfita, romlis 

fardobiTi dieleqtrikuli SeRwevadoba 𝜀ფ= 5  da kondensatoris 

Semonafenebs Soris Zabva 𝑈1 = 100 v. maSin viangariSebT  ra kondensatoris 

energias formuliT: 

𝑊1 =  
𝐶𝑈2

2
 

miviRebT 𝑊1 = 0,005 j. mas Semdeg rac eqsperimentatorma gamoitana minis 

firfita kondensatoridan, tevadoba Semcirda da gaxda 𝐶2=
𝐶1

5
= 0,2  mkf. 

vinaidan muxtis sidide kondensatorSi ar Secvlila, potencialTa sxvaoba 

firfitebs Soris gaizarda  imdenjer ramdenjerac Semcirda tevadoba, e.i. 

5-jer da gaxda 𝑈1 = 500 v.  

   aqedan gamomdinare, kondensatoris energia minis firfitis moSorebis 

Semdeg gaxda: 

𝑊2 =  
0,2∙10−6ფ∙25∙106ვ2

2
= 0,025 ჯ. 

 

    ris xarjze  gaizarda kondensatoris energia? is xom ar yofila 

mierTebuli denis wyarosTan. 

124). Tu sibneleSi avurevT Saqars WiqaSi SeiZleba SevamCnioT naTeba 

(triboluminescencia). ra aris amis mizezi? 

125). Cveulebriv miiCneva, rom yovel magnits gaaCnia ori polusi – Crdilo 

da samxreTi. magram qvemoT moyvanili msjeloba TiTqos abaTilebs am azrs. 

   aviRoT foladis birTvi da is zedapiridan centrisken davWraT 

piramidebad. Aanu ise, rom piramidebis wvero emTxveodes birTvis centrs, 

xolo fuZe iyos birTvis zedapiris raRac nawili. miRebuli piramidebi  

davamagnitoT ise, rom maTi wveroebi iyos erTsaxela: e.i. yvela samxreTi an 

yvela CrdiloeTi. Aamis Semedg isev avawyoT birTvi, maSin, cxadia 

zedapirze darCeba erTi polusi da Sesabamisad miviRebT erTpolusian 

magnits?! 

 

126). 120 v denis wyarosTan damatebiT 40 omiani winaRobiT mierTebulia 

xelsawyo, romelic moixmars 50 vt energias. 
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  Aam monacamebiT viangariSoT xelsawyoSi gamavali deni. 

  cxadia xelsawyoze Zabvisa da winaRobaze Zabvebis jami toli unda iyos 

qselis Zabvis: 

𝑈ქ = 𝑈ხ + 𝑈წ 

 

Tu 𝑁-iT aRvniSnavT xelsawyos simZlavres, 𝐼- Ti denis Zalas wredSi, 𝑅-iT 

damatebiTi winaRobis sidides, miviRebT gantolebas: 

 

𝑁

𝐼
+ 𝐼𝑅 = 𝑈ქ 

 

ricxviTi monacemebis Casmis Semdeg gveqneba: 

 

50

𝐼
+ 40𝐼 = 120 

40𝐼2 − 120𝐼 + 50 = 0 

 

Aam kvadratuli gantolebis amoxsnis Semdeg miviRebT denis Zalis or 

mniSvnelobas: 

𝐼1 = 0,5 a da 𝐼2 = 2,5 a. 

 

  ra sidids deni gadis sinamdvileSi xelsawyoSi? 

127). vTqvaT gvaqvs 𝑟 sididis Siga winaRobis mqone mudmivi denis wyaro da 

masTan mierTebuli 𝑅 winaRoba. 𝐼 iyos wredSi gamavali denis sidide, 𝑁1 ki 

𝑅 winaRobaze gamoyofili simZlavre, 𝑁2 - mTlianad wredis simZlavre, maSin 

margi qmedebis koeficienti iangariSeba formuliT: 

 

𝐾 =
𝑁1

𝑁2
=

𝐼2𝑅

𝐼2 𝑅+𝑟 
=

𝑅

𝑅+𝑟
, 
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es formula SeiZleba asec CavweroT 

 

𝐾 =
1

1 +
𝑟
𝑅

 

 

am ukanasknelidan Cans, rom rac ufro metjer aRemateba 𝑅  𝑟-s miT metia 

margi qmedebis koeficienti. 

  Tu es asea, maSin ratom cdiloben momxmareblisa da denis wyaros ise 

SerCevas, rom maTi winaRobebi rac SeiZleba axlos iyos erTmaneTTan, Tumca 

am SemTxvevaSi margi qmedebis koeficienti mxolod 50% - ia? 

 

128). fizikis wris moswavleebi temperaturis gasazomad iyenebdnen 

Termowyvils da galvanometrs. Mmagram cdis bolos temperatura imdenad 

didi gaxda, rom galvanometris isari gascda skalas. Ggalvanometris 

mgrZnobiarobis Sesamcireblad erT-erTma moswavlem wamoayena winadadeba 

galvanometrTan  mieerTebinaT imave sididis winaRobaTa wyobili. is 

fiqrobda, rom aseTi Suntis CarTvis Semdeg galvanometrSi gaivlida 

mTliani denis mxolod naxevari da galvanometris isari “daubrundeboda” 

skalas. winadadeba miRebul iqna, magram axalgazrda fizikosebis 

gasakvirvad Suntma araviTari gavlena ar moaxdina galvanometris Cvenebaze. 

fiqris Semdeg megobrebma daadgines, rom es asec unda momxdariyo. rogor 

axsnes maT es faqti? 

129). Tu eleqtrolitur abazanaSi denis Zala  tolia 𝐼-s, maSin eleqtrodze 

𝑡 droSi gamoiyofli nivTierebis 𝑚 masa,  faradeis kanonis Tanaxmad, 

iangariSeba formuliT: 

𝑚 = 𝑘𝐼𝑡, 

 

sadac 𝑘 nivTierebis eleqtroqimiuri ekvivalentia. 

   Tu erTmaneTTan mimdevrobiT SevaerTebT 𝑛 raodenobis erTnair abazanas, 

yvela maTganSi gaivlis erTidaigive sididis 𝐼 deni da yvela abazanaSi  

erTad gamoiyofa 𝑛-jer meti nivTiereba, vidre erTSi. xom ar niSnavs es 

imas, rom mTliani mowyobilobis margi qmedebis koeficienti aseve 𝑛-jer 

metia erTi abazanis margi qmedebis koeficientze? 
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130).  SeiZleba Tu ara dadebiTad damuxtuli sferos saSualebiT ise, rom 

misi muxti ar Seicvlos, davmuxtoT ori sxva sfero – erTi dadebiTad, 

xolo meore – uaryofiTad. 

131). wyliT savse WiqaSi moaTavses qinZisTavi ise, rom is curavs. saiT 

gadaadgildeba qinZisTavi Tu masTan axlos mivitanT ebonitis Reros? 

132).  ori erTnairi Wiqidan erTSi asxia gamoxdili, xolo meoreSi - tkbili 

wyali. Oorive Wiqa Riaa da erTmaneTis gverdiT  dgas oTaxSi sadac 

temperatura  200𝐶-is tolia. ra SeiZleba iTqvas TiToeul WiqaSi wylis 

temperaturis Sesaxeb? 

133). metalurgebs qarxanaSi muSaoba uxdebaT mZime pirobebSi. gavarvarebuli 

liToni qmnis Zalian maRal temperaturas. erTi SexedviT ise Cans, rom maTi 

tansacmeli damzadebuli unda iyos dabali siTbogamtarobis masalisagan. 

sinamdvileSi maT tansacmels faraven liTonis Txeli feniT, romelic 

siTbos Zalian kargi  gamtaria. ra mizniT akeTeben amas? 

134). riT aixsneba Semdegi movlena: 8000𝐶-mde  gaxurebuli rkina anaTebs 

Zalian kaSkaSad, xolo amave temperaturamde gaxurebuli kvarcis naTeba 

Zlivs SesamCnevia? 

135). sinaTlis talRis sigrZe – 𝜆, siCqare – 𝑐 da gardatexis maCvenebeli – 

𝑛, erTmaneTTan dakavSirebulia formuliT: 

 

𝜆1

𝜆2
=

𝐶1

𝐶2
= 𝑛1,2. 

 

   moyvanili tolobidan Cans, rom erTi garemodan meoreSi gadasvlisas 

sinaTlis talRis sigrZe icvleba. Aase magaliTad Tu haerSi talRis 

sigrZea 0,65 mkm, wyalSi, romlis  gardatexis maCvenebeli haeris mimarT 1,33 

- is tolia, talRis sigrZe iqneba naklebi: 

 

𝜆2 =
𝜆1

𝑛1,2
=

0,65

1,33
≈ 0,49 mkm. 

 

   0,65 mkm talRis sigrZe Seesabameba wiTel sinaTles, 0,49 mkm-cisfers. 
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  xom ar niSnavs es imas, rom wiTeli fanris Suqs wyalSi myofi myvinTavi 

aRiqvams cisfrad? 

136). ratom ar rwyaven mcenareebs  mzian cxel amindSi?  

137). sigaretis mwevel adamianze dakvirveba gviCvenebs, rom kvamls gaaCnia an 

mocisfro an mowiTalo-yviTeli Seferiloba imis da mixedviT Tu rogori 

mdgomareoba ukavia damkvirvebels mwevlis, kvamlisa da sinaTlis wyaros 

mimarT. 

  ratomaa kvamlis Seferiloba damokidebuli damkvirveblis  poziciaze? 

138).  ratom irxeva sagnis konturebi cxel amindSi? 

139).  riT aixsneba Zvirfasi  qvebis brwyinva? 

140). ratom aris  dRisiT Zneli garedan oTaxis daTvaliereba fanjris 

minebidan? 

141). teleskopis gamadideblobis qveS igulisxmeba, fardoba, romelic 

gviCvenebs Tu ramdenjer metia kuTxe romlidanac Cans mnaTobi kuTxeze, 

romliTac es mnaTobi Cans SeuiaraRebeli TvaliT. 

  varskvlavebis Zalian didi daSorebis gamo (gavixsenoT, rom uaxloesi 

varskvlavidanac ki sinaTle, romlis siCqare Seadgens 300 000 km/wm-s, modis 

daaxloebiT ori wlis ganmavlobaSi!). kuTxe saidanac SeuiaraRebeli 

TvaliT Cans varskvlavi  praqtikulad nulis tolia. amitom Zalian Zlier, 

Tanamedrove teleskopebSic ki varskvlavebi Canan rogorc wertilebi. 

  gamomdinareobs Tu ara aqedan, rom teleskopebi SeiZleba gamoyenebul 

iqnan mxolod axlos mdebare obieqtebis, magaliTad, planetebis 

Sesaswavlad da gamousadegarni arian varskvlavebis dasamzerad?  

142). sinaTlis sxivi romeli feris qaRaldze awarmoebs met wnevas, Savze Tu 

TeTrze? 

143). ratom SeiZleba erTidaimave simZlavris luminescentur e.w. dRis 

naTebis naTuras vuyuroT Tavisuflad ise, rom Tvali ar mogvWras, xolo 

varvarebis naTuras ara? 

144). rogori naTurebis dayenebaa  ukeTesi maRaziebSi, sadac yidian 

qsovilebs: varvarebis naTurebis Tu dRis ganaTebis? 

145). Tu erTmaneTTan Zalian axlos mivitanT saCvenebel da cera TiTs da 

gavxedavT sinaTleze, SevamCnevT bnel zols. ratom? 

146). Tu wylis zedapiri irxeva, gamosaxuleba masSi iRebs sxvadasxva 

uCveulo formebs. ratom? 
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147). saiT uberavs qari Weqa-quxilis dros? 

148). Tu sagans davakvirdebiT wvrili naxvretidan SeiZleba miviRoT sagnis 

mkveTri gamosaxuleba. naxvretis zomis SemcirebasTan erTad simkveTre 

daikargeba. ratom? 

149). atomis agebuleba (atombirTvis irgvliv moZraoeben eleqtronebi) gavs 

mzis sistemis agebulebas (mzis irgvliv moZraoeben planetebi). ra 

gansxvavebaa maT Soris?   

150). riT gansxvavdeba ZiriTad mdgomareobaSi myofi atomi aRgznebul 

mdgomareobaSi myofi atomisagan? 

151). ratom ar iwveven mZime elementebSi birTvul reaqcias radiaqtiuri 

preparatebis mier gamosxivebuli 𝛼-nawilakebi? 

 

pasuxebi da amoxsnebi 

1). TanabaraCqarebuli moZraobis dros aCqarebis mimarTuleba emTxveva 

sxeulis moZraobis mimarTulebas, xolo TanabarSenelebuli moZraobis 

dros sxeulis moZraobis sawinaaRmdegod aris mimarTuli. Ee.i. dasavleTis 

mimarTulebiT moZravi matareblis aCqareba iseve, rogorc aRmosavleTis 

mimarTulebiT moZravi matareblis – mimarTulia aRmosavleTis 

mimarTulebiT. 

2). erTeul wonaze mosuli zedapiris farTi wvrili namsxvrevebis 

SemTxvevaSi gacilebiT metia vidre didi qvis SemTxvevaSi. cnobilia, rom 

rac metia zedapiris farTobi miT metia haeris winaaRmdegobis Zala, e.i. 

didi qva nakleb winaRobas ganicdis da ufro swrafad vardeba. 

3). imisaTvis, rom TviTmfrinavi afrindes saWiroa  haeris mimarT mas 

gaaCndes sakmaod maRali siCqare cxadia,  haeris mimarT maqsimaluri siCqare 

TviTmfrinavs eqneba pirqaris dros da amdenad,  afrena xelsayrelia qaris 

sawinaaRmdego mimarTulebiT. 

4). mdinaris dinebis marTobuli mimarTulebiT. 

5). sxeulis siCqaris gazrdisas izrdeba winaRmdegobis Zalebic, romlebic 

saboloo jamSi awonasworeben wevis Zalas. Aamitom drois garkveuli 

Sualedis Semdeg matareblis moZraoba Tanabari xdeba. 

6). winaaRmdegoba ar aris. siCqare veqtoruli sididea da xasaiaTdeba  

rogorc ricxviTi mniSvnelobiT, aseve mimarTulebiT sivrceSi. icvleba 
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veqtoruli sidide niSnavs, rom icvleba an sidide an mimarTuleba an orive 

erTad. wrewirze Tanabari moZraobisas siCqaris veqtoris sidide ar 

icvleba, magram icvleba mimarTuleba (traeqtoris yovel wertilSi gaaCnia 

am wertilSi gavlebuli mxebis mimarTuleba). Aamdenad  Tanabari moZraoba 

wrewirze aCqarebuli moZraobaa. 

7). SeiZleba, Tu sportsmeni imoZravebs Tokis marTobuli mimarTulebiT 

wrewiris mxebis gaswvriv.  

8). TviTmfrinavis frTis farTobi sakmaod didia – daaxloebiT 50 m2. 

arqimedes  kanonis Tanaxmad amwevi Zala tolia farTis namravlisa wnevaze, 

e.i. gvaqvs: 

𝐹 = 𝑃𝑆 = 500 000 სმ2 ∙ 0,01
კგ

სმ2 = 5 000 კგძ 

es ki sakmaod didi Zalaa imisaTvis, rom TviTmfrinavi wonasworobaSi iyos 

(gavixsenoT, rom 1 kgZ es aris Zala romliTac 1 kg masis sxeuli awveba 

sayrdens). 

 

9). vagonis damuxruWebisas mgzavri inerciiT win ixreba. ewinaaRmdegeba ra 

davardnas adamiani instiqturad Zabavs fexis kunTebs. gaCerebisas mgzavri 

ver aswrebs modunebas da isini mas ubiZgeben ukan. 

10). odesRac iTvleboda, rom orTqmavali  ver moiyvanda moZraobaSi 

Semadgenlobas, Tu misi wona ar iqneboda meti Semadgenlobis wonaze da 

Sesabamisad, orTqmavals ukeTdeboda sxvadasxva konstruqciis danamatebi. 

  amocanis amoxsnisas daSvebulia Secdoma, kerZod sruliad 

dausabuTeblad miRebulia, rom vagonebis borblebis relsTan xaxunis 

koeficienti tolia elmavlis  wamyvani borblebis relsTan xaxunis  

koeficientis. 

   saqme isaa, rom vagonebisa da elmavlis borblis relsebTan  Sexebis 

wertilebi daZvris momentSi uZravia. maSasadame orive SemTxvevaSi saqme 

gvaqvs ara dinamikur, aramed statikur xaxunTan, romlis koeficientic ar 

aris mkacrad mudmivi sidide, is icvleba 0-dan raRac garkveul sididemde, 

rodesac xdeba adgilidan “mowyveta” da moZraobis dawyeba. vinaidan 

rogorc  elmavlis ise vagonis borblebi Tavisuflad  brunaven, xaxunis 

koeficienti maqsimalurze naklebia, magram isini erTmaneTis toli araa: 

elmavlis wamyvani borblebisaTvis is ufro metia vidre vagonis 

borblebisaTvis. Eelmavlis wonis namravli xaxunis ufro did 

koeficientze Tanabari moZraobisas tolia Semadgenlobis wonis namravlisa 

ufro patara xaxunis koeficientze. Eelmavlis xaxunis koeficienti 𝑘1 da 
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vagonebis xaxunis koeficienti 𝑘2 SeiZleba erTmaneTisagan ramdenjerme 

gansxvavdebodnen. Ppirvelad es faqti  eqsperimentalurad daadastura 

iJinerma hedleim jer kidev 1813 wels. 

 

11). momuSave Zravas dguSi zeda da qveda  mkvdar wertilebSi drois Zalian 

mcire monakveTSi Cerdeba da icvlis moZraobis mimarTulebas. Aam dros 

zeTi gamoidevneba dguSsa da cilindrs Soris arsebuli Sualedidan da 

Sesabamisad adgili aqvs “mSral” xaxuns, manam sanam dguSi ar moxvdeba 

cilindris SezeTil ubanSi. Cxadia, mSrali ubnebis cveTa metia vidre 

SezeTilis.  

12). moqanave tvirTis wona traeqtoriis qveda wertilSi: 

 

𝑃 = 𝑚𝑔 +
𝑚𝑣2

𝑅
, 

 

sadac, 𝑅 gvarlis sigrZea, 𝑚 – tvirTis masa, 𝑣 – tvirTis siCqare qanaobisas. 

Tu qanaoba sagrZnobia, siCqare SeiZleba sagrZnobi iyos da tvirTis wonam 

SeiZleba gadaaWarbos  gvarlis simtkices da gvarli gawyvitos. 

13). aristotele Tvlida, rom zemoT dadebuli tvirTis daniSnulebaa 

ubiZgos qveda  tvirTs. sinamdvileSi es ase ar aris: isini moZraoben 

damoukideblad. ramdenjerac gaizrdeba masa imdenjer gaizrdeba Zala, 

xolo aCqareba ucvleli rCeba, zustad niutonis meore kanonis Sesabamisad: 

𝑎 =
𝐹 

𝑚
. 

14). PqaRaldis saWrel makratels gaaCnia grZeli mWreli piri da TiTqmis 

aseTive sigrZis tari, xolo liTonis saWreli makratlis mWreli piri 

moklea, tari ki - grZeli, vinaidan liTonis WrisTvis saWiroa meti Zala 

vidre qaRaldisaTvis. 

15). Cveulebriv Secdomas xedaven imaSi, rom siCqaris zrdasTan erTad 

izrdeba winaaRmdegobis Zalebic (xaxuni, haeris winaaRmdegoba), xolo 

jamuri Zala da aCqareba Sesabamisad mcirdeba, sabolood ki siCqares ar 

SeuZlia miiRos didi mniSvnelobebi. 

  sinamdvileSi saqme sxvanairadaa, vinaidan SeiZleba warmovidginoT iseTi 

pirobebi, rodesac winaaRmdegobis Zalebi damokidebuli araa siCqareze. 

aseTia praqtikulad raketis moZraoba kosmosur sivrceSi, sadac es Zalebi 

ar arseboben an maTi ugulebelyofa SeiZleba. 
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   Secdomis aRmosaCenad viangariSoT simZlavre, romelic unda ganaviTaros 

velosipedistma meoce wuTis bolos: vTqvaT wevis Zala tolia 100 n-is, 

xolo siCqare 600 m/wm-is. cnobili formulis gamoyenebiT miviRebT: 

 

𝑁 =100 n∙ 600 m/wm=60 000 j/wm=60 kvt. 

 

e.i. miviReT Seusabamo  Sedegi, vinaidan aseTi simZlavris ganviTareba 

adamians SeuZlia ukiduresad mcire droSi, magaliTad naxtomis 

Sesrulebisas. 

   Mmagram swored amaSi mdgomareobs am paradoqsis axsna: vinaidan 

simZlavris mniSvnelobam ar unda miiRos uazrod didi mniSvneloba, 

velosipedistis mier ganviTarebuli wevis Zala Semcirdeba siCqaris 

zrdasTan erTad. 

 

16). Mmiunhauzensa da velosipedists Soris  arsebiTad didi gansxvavebaa. Tu 

davujerebT moTxrobas miunhauzenma “SesZlo” Sinagani ZalebiT “mxedari-

cxeni” simZimis centris aweva dedamiwis zedapiridan. Ees ewinaaRmdegeba 

fizikis kanonebs da amdenad SeuZlebelia. velosipedistma ki moswia ra saWe 

Tavisken da velosipedis borbali aswia zemoT dedamiwis zedapris mimarT, 

erTdroulad daiwia saWisken. Aam dros “velosipedisti-velosipedi” 

sistemis simZimis centri darCa imave simaRleze. 

17). Mmsoflio mizidulobis  kanoni, romelic Cawerilia aseTi formiT: 

𝐹 = 𝛾
𝑚1𝑚2

𝑅2 , 

 

samarTliania wertilovani sxeulebisaTvis, anu iseTi sxeulebisaTvis  

romelTa wrfivi 𝑙 zomebi gacilebiT naklebia sxeulebis centrebs Soris 𝑅  

manZilze. 

   Tu utoloba 𝑅 ≫ 𝑙 ar sruldeba, maSin am kanonis  gamoyenebisas  unda 

viyoT frTxilad da mxedvelobaSi miviRoT sxeulis  forma da zomebi. 

sxeulebs Soris urTierTqmedebis Zalebis sapovnelad saWiroa sxeuli 

azrobrivad davyoT iseT mcire nawilebad, rom TiToeuli maTgani 

warmoadgendes “materialur wertils”, movZebnoT Zalebi, romlebiTac 

pirveli sxeulis yoveli wertili miizidavs meore sxeulis yovel 

“wertils”  da yvela Zala veqtorulad SevkriboT. zogadad yvela am Zalis 

Sekreba rTuli maTematikuri amocanaa, Mmagram Tu urTierTmoqmedi 

sxeulebi warmoadgenen Rru sferoebs an birTvebs (romelTa zedapirze an 

moculobaSi nivTiereba Tanabrad aris ganawilebuli), maSin 

urTierTqmedebis Zala SeiZleba gamovTvaloT zemoT moyvanili formuliT, 
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dawyebuli im SemTxvevidan rodesac sferoebs Soris manZili sferoebis 

radiusebis Tanazomadia, damTavrebuli im SemTxveviT rodesac 𝑅 = 𝑅1 + 𝑅2 

(𝑅1 da 𝑅2 sferoebis an birTvebis radiusebia). 

   nebismieri formis sxeulebisaTvis Tu 𝑅 mcirea, moyvanili formuliT 

sargebloba ar SeiZleba. magaliTad toris masis centri Zevs toris gareT, 

amitom SeiZleba mcire zomis birTvi ganvalagoT ise, rom misi centri 

daemTxves toris masis centrs. Aam SemTxvevaSi  cxadia 𝑅 = 0, magram 

urTierTqmedebis Zala ar iqneba usasrulod didi, rogorc es formulidan 

gamomdinareobs. piriqiT, yvela im Zalis geometriuli Sekreba, romlebic 

moqmedeben birTvisa da toris calkeul nawilebs Soris iZleva nulis tol 

tolqmeds. 

  Bbolos SeiZleba yuradReba gavamaxviloT erT uzustobaze, romelic 

daSvebulia amocanis pirobaSi, rodesac ori sxeuli erTmaneTs exeba es 

sulac ar niSnavs imas, rom maTi masebis centrebs Soris manZili nulis 

tolia. Aase magaliTad, mxebi sferoebisaTvis rogorc vnaxeT 𝑅 = 𝑅1 + 𝑅2. 

18). unda iTqvas, rom sxeuli da dedamiwa erTmaneTs izidaven (niutonis 

mesame kanoni), magram dedamiwis masa gacilebiT metia sxeulis masaze da  

Cven ver vamCnevT mis moZraobas sxeulis mimarT. 

19). Tu dedamiwaze mTis simaRle iqneboda kritikulze  meti, maSin wneva 

fuZesTan gaxdeboda iseTi, rom gaadnobda qveda fenebs. Mmarsze 

mizidulobis Zala naklebia da amitom mTebis kritikuli simaRlec metia. 

20). cxadia energiis Senaxvis kanoni ar irRveva. Uubralod saWiro iyo im 

garemoebis gaTvaliswineba, rom Wurvis moxvedra oTxTvalasTan  atarebs 

aradrekad xasiaTs, e.i. Wurvis kinetikuri energiis nawili, kerZod naxevari,  

daixarja oTxTvalas SigniT Wurvis moZraobisas winaaRmdegobis Zalis 

daZlevaze da sabolood gaTbobaze, xolo meore naxevarma oTxTvala 

moiyvana moZraobaSi. 

21). movlena martivad aixsneba niutonis pirveli kanoniT. Ppirvel 

SemTxvevaSi fexebi aneleben adamianis moZraobas, xolo sxeuli inerciiT 

ganagZobs moZraobas win, amitomac adamiani ecema win, moZraobis 

mimarTulebiT. Mmeore SemTxvevaSi sxeuli inerciiT inarCunebs moZraobas 

win mudmivi siCqariT, maSin rodesac fexebi mocurebis gamo ufro swrafad 

gadaadgildebian da adamiani Sesabamisad ecema ukan 

22).  es SesaZlebelia maSin, rodesac   Tanamgzavris brunvis periodi tolia 

dedamiwis brunvis periodis Tavisi RerZis garSemo, xolo  misi orbitis 

sibrtye emTxveva dedamiwis ekvatoris sibrtyes. 
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23). Tu naxSiri iwvis meoTxe sarTulze, wvis produqtebis (wyali, naxSiris 

oqsidi da sxva) potenciuri energia zustad imdeniT meti iqneba naxSiris 

energiaze atanamde, ramdeniTac gaizarda atanili naxSiris potenciuri 

energia. 

24). Tu Tanamgzavris Zravebi CarTuli araa, Tanamgzavris SigniT myofi 

yvela sxeuli uwonobis mdgomareobaSia. Aamis gamo haeris konveqcias 

Tanamgzavris SigniT adgili ara aqvs da wvis produqtebi dagrovdebian ra 

alis sixloves Caaqroben mas. 

25). haerburTi gamodevnis haeris raRac moculobas, romlis masac 

haerburTis masaze metia, vinaidan mis gasaberad iyeneben airs, romlis 

simkvrivec haeris simkvriveze naklebia. haerburTis asvlisas raRac 𝐻 

simaRleze misi potenciuri energia izrdeba 𝑉𝑑𝑔𝐻 sididiT, sadac 𝑉 

haerburTis moculobaa, 𝑑 – misi saSualo simkvrive, 𝑔 – Tavisufali 

vardnis aCqareba. amasTan haerburTis adgils ikavebs imave simaRlidan 

daSvebuli haeri, romlis potenciuri energia mcirdeba 𝑉𝑑1𝑔𝐻 sididiT, 

sadac 𝑑1- haeris simkvrivea. “haeri - haerburTi” sistemis potenciuri energia 

mcirdeba sididiT: 

 

𝑉𝑔𝐻 𝑑1 − 𝑑 > 0 
A 

am mogebuli energiis xarjze haerburTi adis zemoT. e.i. aq igive faqtorebi 

moqmedeben, ra faqtorebic iwveven wyalSi xis naWris, airis buStulebis 

tivtivs da a.S. 

 

26). vinaidan grdemlis masa gacilebiT metia uros masaze, siCqare romelsac 

SeiZens grdemli aradrekadi dajaxebisas, Zalian mcirea da Sesabamisad 

mcirea Zalac, romelic modis msaxiobis tanze. Ggarda amisa, grdemlis 

Sexebis zedapiri tanTan metia, vidre uros zedapiri, amdenad grdemlis 

mier warmoebuli wneva sxeulze dartymis momentSi, naklebia, vidre uros 

wneva. Aamdenad dartyma uvnebelia 

 

27). aq araviTari winaaRmdegoba ar aris, iseve rogorc ar aris 

winaaRmdegoba imaSi, rom Tu quCaSi  mimavali adamiani fexs wamokravs raime 

mZime sagans is vardeba win, miuxedavad imisa, rom Semaferxebeli Zala 

mimarTulia moZraobis sapirispirod. orive SemTxvevaSi saqme gvaqvs 

niutonis pirvel kanonTan – inerciis kanonTan. 

28).P ufro advilad gadabrundeba TiviT datvirTuli manqana, vinaidan misi 

simZimis centri ufro maRlaa ganTavsebuli, vidre  SeSiT datvirTulis. 
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sxeulis mdgradoba miT metia, rac ufro dablaa ganTavsebuli simZimis 

centri. 

29). kamertonis energia TandaTan miileva, vinaidan misi rxevebi cot-cotaTi 

gamosxivdeba garemoSi. Ggabneva izrdeba da ufro swrafad mimdinareobs, Tu 

kamertoni damagrebulia rezonatorze an ubralod exeba magidas, vinaidan 

am dros gamosxiveba xdeba ara marto kamertonis Stoebidan, aramed 

rezonatoris an magidis zedapiridanac. Aamrigad, marTalia meore 

SemTxvevaSi ufro Zlieri bgera ismis, magram misi xangrZlivoba naklebi 

iqneba, Tumca jamuri gamosxivebuli energia orive SemTxvevaSi erTnairia. 

 

30). siTxeSi CaZirul sxeulze yovelTvis moqmedebs amomgdebi Zala, maSinac 

ki rodesac wyalSi “CaZirulia” wyali. vinaidan raRac  azrobrivad 

gamoyofil siTxis moculobaze moqmedebs ori urTierT gamawonasworebeli 

Zala.  unda gvaxsovdes, rom niutonis mesame kanonis Tanaxmad, Zalebi 

yovelTvis wyvil-wyvilad Cndeba. Aamitom, Tu arsebobs zemoT mimarTuli 

arqimedes Zala, romelic gamoyofil moculobaze moqmedebs, es moculoba 

imoqmedebs garSemo myof siTxeze ZaliT, romelic tolia “gamodevnili” 

siTxis anu sakuTari wonis da mimarTulia qvemoT. Aamrigad, marTalia 

“wyals wyalSi wona ar gaaCnia”, magram is mainc awveba qveda fenebs da im 

WurWlis fskers  romelSic is imyofeba. cxadia, aseTive msjeloba 

samarTliania haerisTvisac. 

 

31). Aara marto am garemoebiT. sacobze Semoxveuli qsovili zrdis im Zalis 

mxars, romliTac sacobs vxsniT, maSin rodesac sacobis yelTan 

urTierTqmedebis Zalebis momenti ucvlelia. 

  

32). napirebTan, fskerTan, haerTan xaxunis gamo mdinareSi ufro swrafad 

moZraoben wylis is fenebi, romlebic mdinaris Sua nawilSi, zedapiridan 

ramdenadme qvemoT imyofebian. tivi datvirTvisas ufro Rrmad Cadis 

mdinareSi da qveda nawili xvdeba wylis im fenebSi, romlebic ufro 

swrafad moZraobs, ris gamoc datvirTuli tivis siCqare izrdeba. 

 

33). wneva  qaris nakadSi naklebia, vidre uZravi haeris wneva. Aamitom Tu 

saxuravis frontonebs sarkmlebi ara aqvT, warmoiqmneba amwevi Zala, 

romelic aZrobs saxuravs. sakmarisia sarkmlebi gakeTdes, rom haeri iwyebs 

moZraobas saxuravis qvemoTac da wnevaTa sxvaoba mcirdeba – wnevis Zala 

arasakmarisi xdeba saxuravis mosaZrobad. 

   amave movlenas emyareba samxedroebis rCeva: saartilerio  gasrolis 

dros saWiroa piris gaReba. Aam dros yuris apkis orive mxares wneva 

Tanabrdeba da apki ar ziandeba. 
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34). moTamaSis moZraoba volanis moZraobis mimarTulebiT amcirebs am 

ukanasknelis siCqares Cognis mimarT, amitom izrdeba volanis moZraobis 

dro misi miRwvadobis zonamde da moTamaSe aswrebs momzadebas zusti 

dartymisaTvis. 

 

35). Ddamokidebulia. Kkameris SigniT wnevis gazrdisas dedamiwaze 

borblebis sayrdeni farTi mcirdeba da Sesabamisad, traqtoris wneva masze 

izrdeba. 

 

36). roca wyali boTlidan gadmodis, haeri masSi farTovdeba, misi wneva 

ecema da atmosferulze naklebi xdeba, amis gamo gareTa haeri boTlSi 

buStulebis saxiT SeiWreba – siTxe “buybuyebs”. rezinis “saTburas” 

kedlebi elastiuria, wylis gadmodinebisas isini ikumSeba da haeris wneva 

SigniT yovelTvis gareTa wnevis tolia, amitom wyali uwyveti nakadiT 

gamoedineba. 

 

37). xis naWerSi arsebuli haeri cxeldeba, farTovdeba da xeTqavs xis 

boWkos ris gamoc ismis tkacani. 

 

38). ZiriTadi mizezi, romlis gamoc gadaRunuli lursmnis mobrunebisas 

aqeT-iqiT ufro advilia misi amoZroba, mdgomareobs imaSi, rom am dros 

icvleba xaxunis Zalis mimarTuleba, romelic srialis dros siCqaris 

sawinaaRmdegod aris mimarTuli. moRunuli lursmnis mobruneba ki advilia 

(brunvis mxari gazrdilia da mosabruneblad naklebi Zalaa saWiro), xolo 

lursmnis amosaRebad saWiro Zala mkveTrad mcirdeba vinaidan saWiroa ara 

mTlianad xaxunis Zalis gakompensireba, romelic mimarTulia lursmnis 

mTliani siCqaris sawinaaRmdegod, aramed misi mxolod im mdgenelis 

sawinaaRmdegod,  romelic lursmnis gaswvriv aris mimarTuli. 

 

39). majidan axlad moxsnili saaTis zambara gamTbaria sxeulis siTboTi. 

davqoqavT ra mas bolomde, gacivebisas is SeikumSeba, damokldeba da 

SeiZleba gawydes. 

 

40). SeuZlia. Aamis dadastureba SeiZleba Semdegi magaliTiT: vTqvaT 

rkinigzis vagonis iatakze devs tvirTi da matarebelma daiwyo moZraoba, 

tvirTi massa da iataks Soris arsebuli xaxunis Zalis gavleniT 

gadaadgildeba vagonTan erTad ise, rom is am ukanaskknelis mimarT uZravia, 

mas Semdeg,  rac vagoni gadaadgildeba raRac manZilze, tvirTi SeiZens 

energias. Ees energia, cxadia, man SeiZina uZraobis xaxunis Zalis mier 

Sesrulebuli muSaobis meSveobiT. 
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41). asanTis Reri ainTeba maSin, rodesac  misi temperatura miaRwevs Reris 

Tavis aalebis temperaturas. teniani Reris xaxunisas asanTis kolofis 

zedapirze, energiis didi nawili ixarjeba tenis aorTqlebaze. Aamitom 

Reris Tavis temperatura ver aRwevs  aalebis temperaturamde. 

42). Ddedamiwis kinetikuri energia ar ikargeba. Ddedamiwa mzis irgvliv 

brunavs ara wriul aramed gaWimul elifsur orbitaze. amasTan, zafxulSi 

is mzisgan ufro Sors imyofeba vidre zamTarSi. zamTarSi dedamiwis 

kinetikuri energia ramdenadme izrdeba da  rogorc gamoTvlebi aCveneben, 

amdenadve mcirdeba potenciuri energia. zafxulSi ki piriqiT.  dedamiwis 

kinetikuri da potenciuri energiebis jami ki misi orbitis nebismier 

wertilSi mudmivi sididea, rac Seesabameba energiis Senaxvis kanons. 

43). saqanela SeiZleba ganvixiloT rogorc maTematikuri qanqara. Aamitom 

saqanelas  rxevis periodi damokidebuli araa masaze.  

44). garkveuli tempiT siarulisas rodesac biZgebis sixSire gautoldeba 

tvirTis rxevis sixSires adgili eqneba rezonanss, rac gamoiwvevs tvirTis 

Zlier gadaxras wnasworobis mdgomareobidan.   

45).  Ddiax muSaoba Semcirdeba. rogorc moZrav ise uZrav eskalators 

mgzavri awveba erTnairi ZaliT  - sakuTari woniT. Dcxadia, mgzavris 

moZraoba an uZraoba aranair gavlenas ar axdens eskalatoris Zravis wevis 

Zalaze. amasTan erTad, mgzavri zeviT moZraobisas asrulebs raRac 

muSaobas da amodis ufro swrafad, vidre es moxdeboda uZravad yofnis 

SemTxvevaSi. Sesabamisad, mgzavris amosayvanad eskalatoris Zrava nakleb 

muSaobas asrulebs. 

46). siTxeebis kumSvadoba Zalian mcirea: ase magaliTad, modebuli wnevis 

yovel erT atmosferoze wyali ikumSeba sawyisi sididis mxolod 0,00005 

nawiliT. 

  Aadvilad gamoiTvleba, rom wylis simkvrive foladis simkvrives 

gautoldeba daaxloebiT 50 000 at wnevaze. aseTi wneva ki miiRweva 500 km 

siRrmeze da Tu gaviTvaliswinebT rkinis kumSvadobasac, vnaxavT, rom 

saWiroa gacilebiT met siRrmeze Casvla. im faqtis gTvaliswinebiT, rom 

msoflio okeanis maqsimaluri siRrme 11 km-ia, SeiZleba davaskvnaT, rom 

CaZiruli xomaldebi yovelTvis aRweven fskers. 

47). dedamiwis zedapiridan sakmaod maRla atmosfero Zalian 

gaiSviaTebulia da Sesabamisad, moculobis erTeulSi molekulebis 

raodenoba mcirea. amitom miuxedavad imisa,rom TiToeul molekulas gaCnia 
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sakmaod didi kinetikuri energia, maTi raodenoba araa sakmarisi imisaTvis, 

rom xomaldis kedlebs gadasces SesamCnevi sididis energia. piriqiT, roca 

Tanamgzavri ar aris ganaTebuli mzis sxivebiT is gamosxivebiT gadascems 

garemos gacilebiT met energias vidre Rebulobs da SesaZlebelia 

mniSvnelovnad gacivdes Tu ar iqna miRebuli specialuri zomebi. 

  xomaldis gaxureba atmosferos mkvriv fenebSi Semosvlisas xdeba 

sruliad sxva mizeziT – xomaldis zedapiris xaxuniT haerTan. 

  SevniSnoT, rom temperaturis cnebis gamoyeneba calkeuli molekulis 

mimarT  ar SeiZleba; temperaturaze, rogorc statistikur sidideze 

laparaki SeiZleba mxolod maSin, rodesac arsebobs nawilakebis sakmaod 

didi raodenoba. swored am mizeziTaa naTqvami amocanis pirobaSi “haeris 

molekulebs iseTi siCqareebi gaaCniaT, romlebsac Seesabameba ramdenime 

aTasi gradusis Sesabamisi temperatura”. 

 

48). cxadia energia ukvalod ar qreba. marTlac, rogorc sakmaod zustma 

gazomvebma aCvenes gadaRunuli foladis zolis mJavaSi gaxsnis Semdeg am 

ukanasknelis temperatura marTalia mcirediT magram mainc izrdeba im 

temperaturasTan SedarebiT rodesac masSi ixsneba foladis swori zoli. 

49). sarCilavis gamoyenebisas mniSvneloba aqvs ara marto dagrovebul 

Sinagan energias, aramed imasac Tu ra siCqariT gascems is am energias. 

vinaidan spilenZis  siTbogamtaroba daaxloebiT 6-jer metia rkinis 

siTbogamtarobaze, spilenZisagan damzadebli sarCilavi gacilebiT swrafad 

gascems siTbos. did rols TamaSobs aseve spilenZis rkinasTan  SedarebiT 

gacilebiT maRali qimiuri mdgradoba. 

50). kapilarul milebSi siTxis awevas adgili aqvs maSin, rodesac siTxis 

molekulebs Soris SeWidulobis Zalebi naklebia ASeWidulobis Zalebze 

siTxis molekulebsa da milis molekulebs Soris. Aamrigad, siTxis awevis 

muSaoba sruldeba “siTxe-mili” sistemis potenciuri energiis Semcirebis 

xarjze. 

51). Tu aviRebT Tundac Zalian maRali siTburi gafarToebis mqone 

nivTierebas, mainc −
1

𝛼
 sidide gacilebiT naklebi iqneba −2730𝐶 

temperaturaze, e.i. absolutur nulze. Aase    magaliTad, tyviisaTvis 

𝛼 = 3 ∙ 10−5𝐶−1 da −
1

𝛼
= − 3 ∙ 106𝐶. aseTi temperaturebi ki principulad 

miuRwevelia, ufro sworad isini ar arseboben. 

52). Saqris fxvnilis wyalSi xsnars ufro maRali zedapiruli daWimuloba 

gaCnia vidre sufTa wyals, amitom Saqris xsnariT dakavebuli zedapiri 

cdilobs Semcirdes zomebSi da Tan waritacebs asanTis Reroebs Saqris 
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natexisaken. sapnis gaxsnisas wylis zedapiris daWimuloba mcirdeba (swored 

am mizeziT aixsneba sapnis mrecxavi Tviseba), sapnis xsnariT dakavebuli  

zedapiri farTovdeba da asanTis Reroebi wainacvleben TefSis kidisaken, 

miyvebian ra sazRvars sufTa wyalTan. 

53). unda CavasxaT aradamasvelebeli siTxe, radganac siTxis molekulebs 

Soris SeWidulobis Zalebi am SemTxvevaSiA metia, vidre SeWidulobis 

Zalebi siTxis molekulebsa da minas Soris. Yyvela am Zalis tolqmedi 

mimarTulia siTxis SigniT da akavebs siTxis im nawilakebs, romlebic Wiqis 

kedlebs zemoTaa. 

54). nebismier temperaturaze siTxis SigniT arseboben rogorc “swrafi” ise 

“neli” molekulebi. aorTqleba xdeba siTxis zedapiridan im swrafi 

molekulebis mowyvetiT, romelTa energiebic sakmarisia sxva molekulebis 

SeWidulobis Zalebis dasaZlevad. swrafi molekulebis mowyvetis Semdeg 

darCenili molekulebis saSualo siCqare mcirdeba da Sesabamisad, 

klebulobs siTxis saSualo temperaturac, romelic rogorc cnobilia 

ganisazRvreba molekulebis saSualo siCqariT. amis Semdeg temperaturebi 

ukve toli aRar aris da SesaZlebelia siTbocvla. 

55). miuxedavad uxerxulobisa rasac grZnobda gogona gamomcdelis winaSe 

(gamomcdeli iyo TviTon enriko Ffermi), man sworad upasuxa dasmul 

kiTxvas: “saWmlis momzadebisas duRs ara zeTi, aramed wyali, romelsac 

Seicavs saWmeli”. 

56).  wnevis SemcirebiT wyali marTlac ufro dabal temperaturaze duRs, 

magram mniSvnelovania ara sakuTriv duRilis procesi, aramed temperatura. 

miuxedavad wylis duRilisa dabal temperaturaze ver moixarSeba xorci, 

ver moxdeba samedicino xelsawyoebis sterilizacia da a.S. 

57). magaliTad  40 at wnevaze wyali duRs 249,30𝐶-ze, amave dros kalis 

dnobis temperatura praqtikulad igivea rac normalur atmosferul 

wnevaze – 2320𝐶. Aamrigad 40 at wnevis qveS myof wyalSi SegviZlia gavadnoT 

kala. 

   SeiZleba damwvroba miviRoT yinuliTac, ase magaliTad, cnobilia 

yinulis kristaluri modifikacia, romelic 20 000 at wnevis qveS ar dneba 

750𝐶-zec ki da cxadia aseTi temperaturis yinulma SeiZleba gamoiwvios 

damwvroba. 

 

58). yinulisa da marilis narevis dnobis temperatura ufro dabalia vidre 

sufTa yinulis. vinaidan garemomcveli haeris temperatura dnobis am 

temperaturaze maRalia, narevi iwyebs swrafad dnobas. 
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59). monokristalis anizotropiis gamo siTburi gafarToebis wrfivi 

koeficienti sxvadasxva mimarTulebiT sxvadasxvaa, amitom monokristalis 

forma icvleba. 

60). Pinvars gaCnia dabali siTburi gafarToebis wrfivi koeficienti, amitom 

temperaturis SemTxveviTi cvlilebebi gavlenas ar axdens  gamzomi 

instrumentis cdomilebaze. 

61). angariSi arakoreqtulia. sawvavis 100%-iani ekonomia niSnavs mudmivi 

Zravis Seqmnis SesaZleblobas. samive gamogonebis gamoyeneba, cxadia, 

moitans ekonomias, magram ara 100%-ians. 

  gaangariSebis gasamartiveblad davuSvaT, rom danadgari moixmarda 100 kg 

sawvavs saaTSi. Ppirveli gamogonebis Semdeg sawvavis xarji Semcirdeba 70 

kg/sT-mde, meore gamogoneba iZleva 25%-ian ekonomias, magram ukve 70 kg-dan. 

Amrigad, ori  gamogonebis  gamoyenebis  Semdeg  sawvavis  xarji Seadgens 

52,5 kg/sT. bolos mesame gamogoneba iZleva 45%-ian ekonomias da is 

saSualebas iZleva xarji Semcirdes 28,9 kg/sT – mde. saboloo Sedegi 

damokidebuli araa imaze Tu ra mimdevrobiT CavatarebT angariSs, yvela 

SemTxvevaSi ekonomia iqneba daaxloebiT 71,1%. 

 

62). Tanafardoba 

𝑇1 − 𝑇2

𝑇1
 

 

romelic gviCvenebs damwvari saTbobis energiis im nawils, romelic 

SesaZlebelia siTburi manqanis mier gardaqmnil iqnas muSaobad, zamTarSi 

marTlac izrdeba. magram weliwadis am dros zeTi ZravaSi, gadacemaTa 

kolofSi, ukana xidis diferencialSi da sapoxi sakisrebSi imdenad 

gasqelebulia, rom xaxunze danakargebi mniSvnelovnad matulobs. amitom 

manqanis realuri margi qmedebis koeficienti zafxulSi naklebia, vidre 

zamTarSi. Ggarda amisa, sakmao raodenobis benzini ixarjeba manqanis 

daqoqvisa da gaxurebis dros, rac mniSvnelovnad adidebs benzinis 

danaxarjs zamTarSi. 

63). wylisa da zeTis molekulebi ver SeaRweven erTmaneTSi, rac imas 

niSnavs, rom isini qmnian meqanikur narevs, romlis moculobac tolia 

Semadgeneli siTxeebis moculobaTa jamis. spirtisa da wylis molekulebi  

ki Serevisas erTmaneTSi SeaRweven maTSi arsebuli SualedebiT da garda 

amisa erTmaneTTan qmnian qimiur naerTsac, romlis moculobac naklebia 

wylisa da spirtis moculobaTa jamze. 
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64). liTonebs gaCniaT maRali siTbogamtaroba, amitom temperaturis mkveTri 

cvlilebisas liToni mTels moculobaSi swrafad xurdeba an civdeba, ris 

gamoc ar warmoiqmneba iseTi meqanikuri daZabuloba, romelsac SeuZlia 

bzarebis gaCena. Qqvebi piriqiT – xasiaTdebian dabali siTbogamtarobiT da 

temperaturis mkveTri zrdisas gare fenebi ufro xurdeba da Sesabamisad 

ufro farTovdeba vidre Siga Ffenebi (gacivebisas adgili aqvs piriqiT 

movlenas) da amis gamo qvebSi gaCenili Zabvebi iwvevs maT gabzarvas. 

65). ukeTsia Savi feriT dafarva. 

66). gareTa haersa da milis SigniT myof haers Soris wnevaTa  sxvaobis 

gazrdiT, wneva izrdeba. rac ufro maRalia haeris temperatura, miT 

naklebia misi simkvrive da wneva milSi. Aaguris siTbogamtaroba naklebia 

rkinis siTbogamtarobaze, amitom  aguris milebSi haeri naklebad civdeba, 

Sesabamisad wnevac metia, amitom aguris milebis gamoyeneba ukeTesia. 

67). jer miwa Tbeba mzis sxivebiT, xolo Semdeg TviTon miwa aTbobs haers, 

amitom haerisa da miwis gaTbobis maqsimumebi ar emTxveva erTmaneTs da 

haeris temperaturac naSuadRevs metia. 

68). Pproduqtebis umravlesoba Seicavs wyals. wyali orTqldeba  da Semdeg 

iyineba macivris yvelze civ nawilSi – saorTqlebelSi. Ees ukanaskneli 

ifareba yinulis sqeli feniT, romelic siTbos cudi gamtaria, Sesabamisad 

mcirdeba kameridan siTbos gadacema da saboloo jamSi macivris 

temperatura arasakmarisad dabalia. 

69). nivTierebis zedapiruli daWimulobis Zala temperaturis gazrdiT 

mcirdeba. Amitom, mowyvetili wveTis masa Zalian Tbil oTaxSi naklebia civ 

oTaxSi mowyvetil masasTan SedarebiT. Eeqimis mier daniSnuli dozis 

misaRebad saWiroa wveTebis raodenobis gazrda. 

70). Hhaeris gaxurebiT misi simkvrive mcirdeba da iwyeba konveqcia: 

JangbadiT gaRaribebuli naklebad mkvrivi haeri midis zemoT, xolo mis 

adgils ikavebs JangbadiT ufro mdidari civi haeri da amiT is als 

uzrunvelyofs saWiro JangbadiT. Kkonveqciisas Semxvedri nakadebi 

erTmaneTs xels uSlian moZraobaSi, nawilobriv erevian erTmaneTSi, narevi 

Raribdeba JangbadiT da ali bolavs. 

71). ”kvamli” – warmoadgens haerisa da masSi myofi wylis orTqlis 

adiabaturi gacivebis Sedegs. 

72). foladis siTburi gafarToebis koeficienti metia vidre xis, 

romlisganac damzadebulia violinos korpusi. 
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73). Zlier gaxurebuli quridan wveTi gamoyofilia siTbos cudi gamtari 

orTqliT. sustad gaxurebul quras ki wveTi mWidrod ekvris. 

74). konveqciuri dinebebi ar iarsebebda da siTxis qveda fenebs eqnebodaT 

gacilebiT maRali temperatura vidre qveda fenebs. 

75). Catumbvis procesi imdenad swrafad mimdinareobs, rom tumbos SigniT 

SekumSuli haeri ver aswrebs garemosTvis siTbos gadacemas da xurdeba, 

masTan erTad xurdeba tumbos kedlebic, procesis mravalgzis gameoreba 

kedlebis temperaturas mniSvnelovnad zrdis. 

76). sapnis buSti gadaiqceva Zalian mcire zomis wveTebad. 

77). wylidan amoRebuli  funjis bewvebi  dafarulia wylis afskiT da 

zedapiruli daWimulobis gamo bewvebi ekvrian erTmaneTs. gaSrobis Semdeg 

es Zalebi qreba da funjis bewvebi erTmaneTs scildeba.  

78). wylisa da minis molekulebs Soris SeWiduloba ufro metia, vidre 

wylis molekulebs Soris. wylis wveTi minas ekroba, manam sanam misi wona 

sakmarisad ar gaizrdeba. SeWidulobis Zalebi vercxliwylis molekulebsa 

da minis molekulebs Soris gacilebiT naklebia, vidre SeWidulobis 

Zalebi vercxliswylis molekulebs Soris da vercxliswylis wveTi ar 

grovdeba minis zedapirze. 

79). sarecxi ufro swrafad gaSreba. vinaidan Senobis gareT temperatura 

naklebia vidre oTaxSi, Sesabamisad orTqlis wneva SenobaSi metia da 

gaRebuli sarkmlidan orTqlis nawili advilad gaaRwevs gareT. 

80). haeris maRla asvlisas gafarToebis procesi tenian – adiabaturia. 

yovelive amis gamo haeris  zemoT gadaadgilebisas temperatura ufro 

naklebi sididiT mcirdeba, vidre misi zrda xdeba dabla daSvebisas. 

81). PTviTmfrinavis ZravaSi iwvis naxSirwylebi, romlis erT-erTi wvis 

produqtia wyali, ufro zustad misi orTqli, romelic gaxurebulia maRal 

temperaturamde. cxeli wylis orTqli saqSenidan gamosvlisTanave 

kondensirdeba da qmnis Zafisebur Rrubels, romelic Sedgeba wylis 

umciresi wveTebisagan an yinulis kristalebisagan, vinaidan aseT simaRleze 

haeris temperatura Zalian dabalia −400𝐶.  

  fotosuraTze, romlic gadaRebulia dedamiwis xelovnuri 

Tanamgzavrebidan Cans Tu rogoraa dafaruli dedamiwa TeTri mkvrivi 

badiT, romelic warmoadgens TviTmfrinavebis kvals. 
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82). Eenergiis Senaxvis kanonTan erTad, TermodinamikaSi arsebobs kanoni, 

romlis Sinaarsi Semdegia: buneba mowyobilia ise, rom  nebismieri siTburi 

manqanis muSaobisTvis aucilebelia gamaxurebeli da “macivari”. 

  okeanis wylebi  SegviZlia warmovidginoT rogorc  giganturi 

gamaxurebeli. Mmagram siTburi mowyobilobisaTvis saWiroa aseve giganturi 

“macivari”, romlis Seqmnac SeuZlebelia. 

  okeanis wylebis siTbos gamoyenebaze dafuZnebuli siTburi manqanis 

muSaoba ar ewinaRmdegeba Termodinamokis pirvel kanons, magram 

winaRmdegobaSia meore kanonTan. aseTi siTburi manqana, romc aagon misi 

margi qmedebis koeficienti 

𝑇1 − 𝑇2

𝑇1
 

 

Zalian dabali iqneba, vinaidan macivrisa da gamaxureblis temperaturebs 

Soris sxvaoba mcirea. Aase magaliTad, wylis temperatura okeanis 

zedapirze daxloebiT 270𝐶 tolia, xolo siRrmeSi - −20𝐶 da Sesabamisad, 

margi qmedebis koeficienti Seadgens 8,3 %. 

83). cnobili astrofizikosi remdeni werda: kiTxvaze “ratom vanTebT 

Rumels zamTarSi?” araspecialisti upasuxebs: “imitom rom oTaxi ufro 

Tbili iyo”. Termodinamikis mcodne ki albaT ase: “imitom, rom oTaxs 

mivawodoT is energia, romelic aklia”. Aam SemTxvevaSi araspecialisti 

ufro marTali iqneba. 

   marTalac, rogorc vaCveneT, oTaxis temperaturis gazrdis xarjze masSi 

myofi haeris Sinagani energiis nazrdi, zustad tolia gaTbobis gamo 

gasuli haeris masis SemcirebiT gamowveuli energiis danakargis. Aase, rom 

mTeli energia, romelsac Cven vawvdiT oTaxis haers gadis gareT karebisa 
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da fanjrebis RreCoebis gavliT. Ggamodis, rom Cven vaTbobT ara oTaxs 

aramed garemos. maSin ratom vwvavT SeSas? saqme isaa, rom adamianis 

organizmisTvis sruliad meorexarisxovania haeris jamuri energiis sidide, 

maSin rodesac is Zalian mgrZnobiarea “erT molekulaze mosuli 

temperaturis” mimarT da oTaxs vaTbobT zustad im mizezis gamo ra 

mizeziTac dedamiwaze sicocxle ar iqneboda adgili rom ar hqondes mzis 

energiis ganuwyvetel modinebas. 

 

84). Termodinamikis pirveli kanonis Tanaxmad sistemisaTvis gadacemuli 

siTbos raodenoba tolia Sinagani energiis nazrds  damatebuli  sistemis 

mier gare Zalebis sawinaaRmdegod Sesrulebuli muSaoba: 

  

𝑄 = ∆𝑈 + 𝐴. 

 

   vinaidan orive birTvis sawyisi da saboloo temperaturebi erTnairia, 

erTnairi iqneba Sinagani energiebis nazrdic. Mmagram siTburi  gafarToebis 

gamo pirveli birTvis simZimis centri zemoT aiwevs, xolo meoris dabla 

daeSveba.  Aamrigad pirvel birTvs  unda mivawodoT damatebiTi energia 

(siTbo), raTa Sesruldes dadebiTi muSaoba  gravitaciuli Zalebis 

sawinaaRmdegod (e.i. unda gaizardos birTvis potenciuri energia). meore 

birTvis simZimis centri dabla  daiwevs. e.i. birTvebis temperaturebis erTi 

da imave sididiT gazrdisas 𝑄1 > 𝑄2. Ggamodis, rom nivTierebis 

siTbotevadoba araa mudmivi sidide da gaxurebis pirobebis  Sesabamisad mas 

SeuZlia miiRos sxvadasxva mniSvneloba −∞-dan +∞-mde! myari 

sxeulebisaTvis, rogorc wesi, sakmarisia erTi siTbotevadobis codna, 

kerZod, siTbotevadobisa mudmivi wnevis dros, romelic moyvanilia 

cnobarebSi. airebisaTvis ki xSirad saWiroa siTbotevadobis codna mudmivi 

moculobis dros.  

   pirvelad am faqts, rom myar sxeulebs ise, rogorc airebs, unda 

gaaCndeT sxvadasxva siTbotevadoba yuradReba miaqcia  frangma mecnierma 

biom. 

 

85). amocanis teqstSi daSvebulia Secdoma, roca naTqvamia, rom mduRare 

wylis dasxmis Semdeg mTeli yinuli gadneba. sinamdvileSi mduRare wyali 

araa sakmarisi mTeli yinulis gasadnobad, yinulis nawili rCeba da doqSi 

temperatura ar aiwevs 00𝐶 maRla. Aamitom siTburi balansis gantolebis 

Sedgenisas unda gaviTvaliswinoT mxolod mduRare wylis mier gacemuli 

siTbo 
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1 kg∙4,19 kj/(kg∙ 𝐶) 

 

da siTbo, romelic daixarja yinulis dnobaze 

 

𝑚 ∙ 335 kj/kg 

 

sadac 𝑚 – gamdnari yinulis masaa. 

  Ddoqi siTburi balansis gantolebaSi ar Sedis vinaidan, misi temperatura 

ucvlelia. miRebuli gamosaxulebebis gatolebiT miviRebT  𝑚 = 1,25 kg. 

   Sesabamisad doqSi iqneba 2,25 kg wyali da 0,05 kg yinuli da narevis 

temperatura iqneba 00𝐶. 

 

86). SeiZleba, magaliTad jer kidev Zvel droSi adamianebma iswavles 

cecxlis mopoveba xaxuniT. 

 

87). Paq gadamwyvet faqtors asrulebs aorTqleba. Tu gareT, yinulSi 

gavdgamT erTanairi masis cxel da civ wyals, cxeli wylis ufro swrafi 

aorTqlebis gamo misi masa Semcirdeba, ufro swrafad gacivdeba da 

Sesabamisad ufro swrafad gaiyineba. 

88).P roca SevexebiT civi liTonis zedapirs, TiTze arsebuli teni iyineba 

da TiTi SeiZleba “mieyinos” mas. liTonTan miyinva ufro albaTuria vidre 

xesTan, vinaidan liTonis siTgamtaroba didia da TiTi swrafad civdeba. 

89). PTvals ar gaaCnia sicivisadmi mgrZnobiare nervuli daboloebebi. 

90). muSaoba procesia, romlis Sedegadac xdeba energiis gadacema erTi 

sxeulidan meoreze. gadacemuli energiis sidide am SemTxvevaSi  

ganisazRvreba Zalis namravliT gadaadgilebaze (Tu maTi mimarTulelebebi 

emTxveva erTmaneTs). 

   muSaoba warmoadgens energiis gadacemis erT-erT da ara erTaderT xerxs. 

yovedRiur cxovrebaSi ufro xSirad vxvdebiT energiis gadacemis meore 

gzas – siTbogadacemas. 

  miuxedavad Zravebis muSaobisa raketa haerSi uZravadaa “Camokidebuli” da 

vinaidan gadaadgileba ar xdeba muSaobac nulis tolia. yovelive es imas 

niSnavs, rom ZravaSi sawvavis wvisas gamoyofili energia ukvalod qreba – 

wvis procesSi gamoyofili airebi, gaxurebulia maRal temperaturamde da 

maT Tan miaqvT is energia rac gaaCnda sawvavs. 

 

91). amocanis pirobaSi TiTqos arsebobs raRac Seusabamoba, vinaidan orive 

SemTxvevaSi gare Zalebis winaaRmdeg muSaoba sruldeba ara “TavisTavad”, 
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aramed raRac energiis xarjze. sinamdvileSi aranair winaaRmdegobas 

adgili ara aqvs, radganac pirvel SemTxvevaSi energiis miwodeba xdeba 

garedan – gamaxureblidan, meore SemTxvevaSi ki muSaoba sruldeba Sinagani 

energiis Semcirebis xarjze. 

 

92). vinaidan haeris molekulebs Soris urTierTqmedebis Zalebi 

praqtikulad nulis tolia, SekumSuli airis energia warmoadgens misi 

molekulebis kinetikuri energiebis jams. SekumSvisas daxarjuli energia 

xmardeba am energiis gazrdas, rac gamoixateba temperaturis momatebaSi. 

piriqiT, haeris gafarToebisas es ukanaskneli asrulebs muSaobas Sinagani 

energiis xarjze, e.i. molekulebis kinetikuri energiis xarjze. Tu am dros 

garedan energiis miwodeba ar moxda, haeris temperatura Semcirdeba, magram 

praqtikulad is swrafad aRdgeba garemosTan siTboscvlis gamo. Aamrigad 

SekumSuli haeri  muSaobas asrulebs garemos Sinagani energiis xarjze. 

SevniSnoT, rom energiis amave raodenobas gaxurebuli haeri SekumSvisas 

gadascems garemos. 

 

93). haeris konveqciuri nakadebiT. Hhaeris temperatura radiatoris zemoT 

ufro maRalia, vidre temperatura fanjris rafis zemoT, magram naklebia 

wylis duRilis temperaturaze, amitom radiatoridan wamosuli Tbili 

haeri ver axurebs Wiqas, romelSic imyofeba aduRebuli wyali, piriqiT 

acivebs kidec mas (TiTqos xdeba iZulebiTi gaciveba Tbili haeriT), Tavis 

mxriv es haeri ufro swrafad moZraobs, vidre fanjris rafis zemoT myofi 

ufro civi haeri da gaxurebul Wiqas arTmevs siTbos mniSvnelovan 

raodenobas. 

 

94). DduRili warmoadgens orTqladqcevis process, rodesac aorTqleba 

erTdroulad mimdinareobs siTxis zedapiridan da moculobidan. duRilis 

procesi moiTxovs siTbos uwyvet miwodebas. rodesac wyali sinjaraSi 

gaxurdeba 1000𝐶 - mde  kolbidan sinjarisken siTbos miwodeba Sewydeba da 

menzuraSi wyali ar aduRdeba 

95). Saqris gaxsnisas  adgili aqvs siTbos garkveuli raodenobis STanTqmas 

da am dros Cais temperatura ecema. siTbos  kargva garemoSi miT ufro 

naklebia, rac naklebia Caisa da garemos temperatura. Ees ki imas niSnavs, 

rom Cai, romelSic gaxsnilia Saqari  drois mocemul monakveTSi  

dakargavs nakleb siTbos vidre uSaqro cxeli Cai. Aamitom is moswavle, 

romelmac Saqari gaxsna ufro cxel Cais dalevs. 

96). SeiZleba. siTbotevadoba 𝐶 ewodeba siTbos raodenobas 𝑄, romelic 

saWiroa temperaturis gasazrdelad 1 𝐾 - iT. formulidan F𝐶 = 𝑄 ∆𝑇  Cans, 
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rom airis siTbotevadoba iqneba uaryofiTi, Tu muSaoba, romelic 

xruldeba airis mier metia misTvis miwodebul siTboze. aseTi procesis 

dros airi gacivdeba. 

97). roca civia, vinaidan am SemTxvevaSi wylis moculoba mcirdeba (wyali 

ikumSeba) da haeri ikavebs mTel dasaSveb moculobas. 

 

98). mecnierma leinderfostma cdebiT daadgina, rom Tu gavarvarebuli 

liTonis zedapirze davawveTebT wyals is ar gaiSleba, aramed miiRebs 

burTulis formas  da daiwyebs brunvas ise, rom ar aduRdeba, Tumca 

Zalian dabali siCqariT aorTqldeba. burTulasa da liTonis zedapirs 

Soris warmoiqmneba orTqlis maizolirebeli fena, romelic xels uSlis 

siTbos gadacemas. Mmecnierma koum daadastura es efeqti da gamoTqva 

mosazreba, rom nakvercxalze moZraobisas fexis gulebze gamoiyofa ofli 

romelic iRebs burTulebis formas da icavs fexis gulebs damwvrobisagan. 

garda amisa fexis gulebis kontaqtis dro gaxurebul nakvercxlebTan 

Zalian mcirea (wamis nawilebi) da siTbo mTlianad ver aswrebs gadasvlas 

sxeulze.   

99). Kkondensatoris firfitebs Soris arsebuli eleqtruli velis gavleniT 

burTulaze inducirdeba muxtebi. Ees muxtebi birTvis zedapirze 

gadanawildebian ise, rom firfitisaken mimarTul mxareze dagrovdeba 

firfitis muxtis sawinaaRmdego niSnis muxti. birTvis Sexebisas 

firfitasTan, masze gadmodis firfitebis erTsaxela muxti da adgili aqvs 

ganzidvas am firfitisagan da mizidvas meore firfitisaken. Semdeg es 

procesi meordeba. sabolood birTvs gadaaqvs muxti erTi firfitidan 

meoreze. 

 

100).  damuxtuli eleqtroskopis  furclebs Soris Cndeba eleqtruli veli, 

romelSic yovelTvis arsebobs ionebis garkveuli raodenoba, romlebic 

warmoiqmneba gareSe ionizatorebis moqmedebiT (magaliTad kosmosuri 

gamosxivebiT). Ees ionebi moZraoben eleqtroskopis furclebisaken da 

aneitraleben mis muxts. 

 

101). Kkulonis kanoni aRwers urTierTqmedebas  wertilovan muxtebs Soris 

(gaatareT analogia №17 amocanasTan). Ppraqtikulad es imas niSnavs, rom 

damuxtuli sxeulis zomebi gacilebiT naklebia maT Soris manZilze. Tu 

damuxtuli sxeulebi erTmaneTisagan sakmaod ar aris dacilebuli, maT 

Soris manZilis cneba garkveulwilad azrs kargavs da urTierTqmedebis 

Zalis dasadgenad saWiroa sxeuli azrobrivad davyoT mcire zomis 

(“wertilovan”) nawilebad da movZebnoT im Zalebis tolqmedebi, romlebiTac 
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meore sxeulis wertilebi moqmedeben pirveli sxeulis wertilebze, es 

tolqmedi gviCvenebs pirvel sxeulze moqmed eleqtrul Zalas da is 

damokidebulia sxeulis formasa da masze muxtebis ganawilebaze. Amrigad, 

rogorc vxedavT urTierTqmedebis Zalebis gamoTvla sakmaod Sromatevadi 

samuSaoa. 

  Kkondensatoris firfitebi ar  warmoadgenen  wertilovan wyaroebs da 

amitom maT Soris urTierTqmedebis Zalis gamoTvla kulonis kanoniT ar 

SeiZleba.  

 

102). Aakumulatorebze naCvenebia maqsimalurad dasaSvebi denis Zala misi 

normaluri eqsploataciis pirobebSi. gadatvirTvis SemTxvevaSi 

SesaZlebelia ufro maRali denebis miRebac, magram am dros misi firfitebi 

iSleba da akumulatori swrafad gamodis mwyobridan. gadatvirTvis mimarT 

Zalian mgrZnobiareni arian tyviis mJava akumulatorebi. Aavtomobilebis, e.w 

startul akumulatorebs gaaCniaT specialuri mowyobiloba raTa Zravas 

gaSvebisas, mcire droiT miRebul iqnas didi denebi ise, rom akumulatori 

ar daziandes. tute akumulatorebi ukeTesad itanen gadatvirTvebs  vinaidan 

maT gaaCniaT ufro maRali Siga winaRoba, Tumca amiT mniSvnelovnad 

izRudeba denis sidide. 

 

103). winaRobis gazomvisas naTuris ZafSi gamavali deni mcirea, Zafi TiTqmis 

ar xurdeba da faqtiurad izomeba Zafis winaRoba.  

   rodesac winaRobis sidides vangariSobT formuliT, masSi vsvamT 

simZlavris im mniSvnelobas, romelic Seesabameba muSa dens da romelic 

axurebs gamtars TeTr varvarebamde, temperaturis gazrdisas winaRoba 

izrdeba 

 

𝑅 = 𝑅0(1 + 𝛼𝑡) 

 

kanonis Sesabamisad. CavsvamT ra am formulaSi cxeli da civi Zafebis 

temperaturebs da agreTve volframis winaRobis temperaturuli 

koeficientis mniSvnelobas 𝛼 = 0,00460𝐶−1 miviRebT Zafis varvarebis 

temperaturas: 

𝑡 =
484 ომი − 35 ომი

35 ომი ∙ 0.00460𝐶−1
= 28000𝐶 

rac Zalian axlosaa realur mniSvnelobasTan. temperaturis aseTi maRali 

mniSvnelobisas cxadia winaRobac maRali iqneba. 
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104).P mokle CarTvisas wredis gare ubnis winaRoba gacilebiT naklebia  

Siga winaRobasTan SedarebiT. Aamitom, miuxedavad imisa, rom deni wredSi 

didia, Zabvis vardna gare wredSi, romelic  tolia momWerebze Zabvis, 

Zalian mcirea. 

105). Ddenis wyaroebSi, gareSe araeleqtruli wyaroebis  gavleniT, adgili 

aqvs eleqtruli muxtebis uwyvet dayofas dadebiTad da uaryofiTad 

damuxtul nawilakebad. ris gamoc mis polusebze Cndeba mudmivi 

potencialTa sxvaoba. Aamrigad, denis wyaro ar qmnis muxtebs. muxtebis 

Seqmna an gaqroba SeuZlebelia, SesaZlebelia mxolod muxtebis dayofa da 

gadaadgileba. Ddenis wyaro SeiZleba SevadaroT wylis tumbos, romelic 

awvdis ra wyals saxlis zeda sarTulebs qmnis mxolod wylis doneTa 

sxvaobas, magram, cxadia, ar qmnis wyals. 

106). joul-lencis kanonis Tanaxmad siTboebi, romlebic gamoiyofa 

gamtarebze maTi  mimdevrobiTi  SeerTebisas, pirdapirproporciulia maTi 

winaRobis. varvarebis naTuris winaRoba gacilebiT metia mimyvani 

gamtarebis winaRobaze da amitom varvarebis Zafi Zlier xurdeba, xolo 

mimyvani gamtarebi – sustad. 

107).  liTonidan emisiis dros mis irgvliv arsebobs eleqtronuli 

Rrubeli, romelic dadebiTad damuxtul liTonTan erTad qmnis eleqtrul 

vels, romlis Zalwirebi  mimarTulia liTonidan gareT zedapiris 

marTobulad. zedapirul fenaSi liTonis SigniT arsebuli eleqtronebi 

ganizidebian eleqtronuli Rrublis mier da gadaadgildebian mis siRrmeSi. 

Sesabamisad, Tavisufali eleqtronebis koncentracia zedapirul fenaSi 

ramdenadme naklebia vidre mis SigniT. 

108). eleqtruli velis gavleniT eleqtrolitSi ionebi gadadgildebian 

eleqtrodebisaken, romlebzedac xdeba maTi neitralizacia da gamoleqva. 

amis Semdeg maTi moZraoba wydeba. liTonebSi eleqtruli velis gavleniT 

eleqtronebi gare wredSi gadaadgildebian denis wyaros uaryofiTi 

polusidan dadebiTisaken da gareSe Zalebis gavleniT denis wyaros SigniT  

dadebiTi polusidan uaryofiTisaken.  Aamrigad eleqtronebis moZraobis 

traeqtoria Sekrulia da amdenad, wredis arcerT ubanze ar xdeba 

nivTierebis gamoyofa. 

109).  namzadze liToni gamoiyofa pirdapiri denis  mimarTulebisas. mcire 

xniT uku mimarTulebis denis gavlisas gamoleqili liToni nawilobriv 

ixsneba ZiriTadad kaTodis mikroSverilebze. Ees aumjobesebs  danafaris 

xarisxs. 
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110). ganuzavebeli  gogirdmJava eleqtroliti araa, xolo ganzavebuli – 

eleqtrolitia. ganzavebuli gogirmJavas rkinis WurWelSi Senaxvisas 

adgili eqneba eleqtrolizs. 

111). mJava, romelic Sedis limonSi an vaSlSi da ori gansxvavebuli 

mavTuli warmoadgens Tavisebur galvanur elements. 

112). spilenZis mavTulebi unda mivuerToT akumulatoris momWerebs, xolo 

Tavisufali boloebi CavarWoT kartofilSi. Eeleqtrolizis gamo batareis 

dadebiT polusze gamoiyofa Jangbadi, romelic imoqmedebs spilenZTan. 

spilenZis warmoqmnili oqsidebi da hidroqsidebi  kartofils mianiWeben 

mocisfro-momwvano fers. 

113). Mmagnitisa da rkinis erTmaneTTan miaxloebisas “mudmivi magniti-rkina” 

sistemis potenciuri energia mcirdeba zustad im muSaobis toli sididiT, 

romelic ixarjeba mizidulobis Zalebis sawinaRmdegod gadaadgilebisas. 

energiis sawyisi  mniSvnelobis aRsadgenad saWiroa magniti movaSoroT 

rkinas. cxadia, amisaTvis saWiroa muSaobis Sesruleba, romelic rkinis 

naWris awevisas magnitis mier Serulebuli muSaobis tolia. 

114). cvladi denis wredSi CarTul xelsawyoSi  Zabva da deni SeiZleba ise 

icvlebodes, rom maTi maqsimaluri mniSvnelobebi SesaZlebelia erTmaneTs 

daemTxves. Aam SemTxvevaSi amboben, rom  deni da Zabva faziT emTxveva 

erTmaneTs. Ees xdeba maSin, rodesac cvladi denis wredSi CarTul 

xelsawyos gaCnia mxolod aqtiuri winaRoba da moxmarebuli simZlavre 

gamoiTvleba formuliT: 

𝑁 = 𝐼𝑈 

sadac 𝐼 da 𝑈 Sesabamisad denis Zalisa da Zabvis efeqturi mniSvnelobebia. 

  Mmxolod aqtiuri winaRobebi aqvT magaliTad, varvarebis naTurebs, 

eleqtroqurebs da sxva. 

  magram Tu cvladi denis wredSi CavrTavT induqtivobas an kondensators, 

maSin denis Zala da Zabva maqsimalur mniSvnelobebs erTdoulad ver 

aRweven. Aam SemTxvevaSi  amboben, rom denis Zala da Zabva faziT 

wanacvlebulia da simZlavris formulaSi Cndeba axali Tanamamravli 𝑘, 

romelsac simZlavris koeficienti ewodeba: 

 

𝑁 = 𝑘𝐼𝑈 
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Tanamamravl 𝑘-s xSirad uwodeben “kosinus 𝜑"-s. 𝜑 aris Zvris kuTxe densa 

da Zabvas Soris. 

  eleqtroZravis xvias gaCnia aramarto aqtiuri, aramed induqciuri 

winaRobac. Aamis gamo xviaSi gamaval densa da masze modebul Zabvas Soris 

Cndeba faziT wanacvleba. Zvris kuTxis kosinusi Zravis normaluri 

muSaobis reJimSi tolia: 

 

𝑘 =
𝑁

𝐼𝑈
=  

900 ვტ

220 ვ ∙ 5 ა
= 0,82. 

 

    Cveulebriv “kosinus 𝜑"-s mniSvneloba, romelic Zravis muSaobis 

optimalur reJims Seesabameba, naCvenebia eleqroZravis pasportSi. 

115). kiTxvze pasuxis gasacemad saWiroa gavarkvioT Tu ra  aris denis 

siCqare. Ees ar aris eleqtronebis moZraobis siCqare,  aramed is 

warmoadgens im eleqtromagnituri talRebis gavrcelebis siCqares, romelic 

iwvevs eleqtronebis mimarTul moZraobas. eleqtromagnituri talRis 

moZraobis siCqare tolia 300 000 km/wm-is. cnobil rus fizikoss a.iofes 

moyvanili aqvs aseTi saitereso gangariSeba: Tu telegrafis mavTulis erT 

boloze SevcliT potencials 10 v-iT, damkvirvebeli, romelic 600 km-is 

daSorebiT imyofeba  meore bolosTan, denis cvlilebas igrZnobs 
600 კმ 

300 000 კმ/წმ
= 0,002 wm-is Semdeg. Mmagram eleqtronebi am manZilis gavlas 

moandomebdnen 100 000 wels! 

   eleqtromagnituri veli TiTqmis myisierad vrceldeba da amitom 

erTdroulad iwvevs eleqtronebis mimarTul moZraobas gamtaris mTel 

sigrZeSi. 

 

116). denis gavlisas pirvel koWaSi, masSi aRiZvreba magnituri nakadi, 

romelic mTlianad gaivlis gularSi da ganWolavs meore koWis xviebs. 

vinaidan pirvelad koWaSi gadis cvladi deni magnituri nakadic cvladi 

iqneba da swored es cvladi nakadi gamoiwvevs induqciis 

eleqtromamoZravebeli Zalis gaCenas meorad koWaSi. 

117). muxtis gadamtanebis mowesrigebuli moZraobis siCqare 

naxevargamtarebSi metia, vidre  masTan mimdevrobiT mierTebul liTonis 

gamtarSi. 

118). erT karkasze daxveuli sami paraleluri koWa SegviZlia ganvixiloT, 

rogorc, erTi koWa  romelzedac daxveulia samjer didi ganivkveTis 
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gamtari. mudmivi denis wyarosTan mierTebisas koWaSi gaivlis zustad 

samjer meti sididis deni, vinaidan zustad samjer naklebia koWas winaRoba. 

amitom mudmivi denis wredSi magnituri velic samjer gaizrdeba.  

sxvanairadaa saqme cvladi denis wredTan mierTebisas. 

   cvladi denis wredSi koWas sruli winaRoba  damokidebulia ara marto 

aqtiur winaRobaze, aramed koWas xviaTa ricxvze, koWas geometriul 

zomebze da cvladi denis sixSireze. Tu xviaTa ricxvi didia, mcire 

aqtiuri winaRobis drosac ki sruli winaRoba didi iqneba. laborantma 

miaerTa ra sami koWa paralelurad, man faqtiurad  Seamcira aqtiuri 

winaRoba, maSin rodesac induqciuri winaRoba ar Secvlila, vinaidan ar 

Secvlila  wredidan moxmarebuli denis Zala da koWas SigniT magnituri 

velis sidide.  paraleluri SeerTeba xelsayrelia imdenad ramdenadac 

TiToeul  koWaSi  gamavali deni Semcirda samjer da amitom TiToeuli 

koWac naklebad gaxurdeba. 

119). PganvixilavT ra spirals rogorc aqtiur winaRobas, SeiZleba vTqvaT, 

rom is orive SemTxvevaSi erTnairad gaxurdeba, vinaidan amocanis pirobis 

ZaliT  mudmivi denis  Zabva tolia cvladi denis Zabvis moqmedi 

mniSvnelobis 𝑈მ. joul-lencis kanonis ZaliT Sesabamisad gamoyofili 

siTbos raodenobebi iqneba: 

𝑄1 = 𝑈2𝑡 𝑅  

𝑄2 = 𝑈მ
2𝑡 𝑅 . 

 

   Sedarebidan Cans, rom siTbos raodenobebi tolia. 

120). adamianis dazianeba xdeba imitom, rom deni, romelic Cndeba 

mexdartymul xeSi, xis Ziridan miwaSi gaedineba radialuri mimarTulebiT 

da qmnis Zabvis vardnas. Aam denis nawilma fexis terfis meSveobiT 

SesaZlebelia SeaRwios adamianis organizmSic. safrTxis Sesamcireblad 

umjobesia adamianma fexebi gadgas erTi wrewiris gaswvriv an Seatyupos. 

121). damatebiTi gamtarebi gankuTvnilia anZebis dasacavad mexis 

dartymisagan. 

122). Pxeebi, romlebsac Rrma fesvebi aqvT ukeTesad ukavSirdebian  niadagis 

wyalgamtar fenebs, ukeTes kontaqts qmnian miwasTan da amdenad damuxtuli 

Rrublebis gavleniT maTze kargad grovdeba miwidan momdinare muxtebi, 

romelTa niSanic Rrublebis muxtis niSnis sawinaaRmdegoa.   
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123). kondensatoris  firfitebisaken mimarTuli minis firfitis  

zedapirebze, polarizaciis gamo, Cndeba masTan dakavSirebuli  muxtebi, 

romelTa niSanic sawinaRmdegoa  kondensatoris Sesabamisi firfitis 

muxtis niSnis. Kkondensatoridan  minis firfitis gamoRebisas 

eqsperimentators uwevs sxvadasxva niSniani muxtebis mizidulobis 

kulonuri Zalebis dasaZlevad saWiro  muSaobis Sesruleba. 

124). sinaTles asxivebs Saqris molekulebi, romlebic aRigznebian 

eleqruli veliT, romelic ganpirobebulia muxtebis gansxvavebiT 

kristalis sibrtyeebze. Ees veli warmoiqmneba Saqris kristalebis 

gapobisas maTi Serevis dros.  

125). miRebul sistemas ar eqneba magnituri Tvisebebi, vinaidan sruli 

simetriis gamo, Sedgenili birTvis da mis garSemo arsebuli sivrcis yovel 

wertilSi gaivlis urTierT sawinaRmdegod mimarTuli magnituri 

Zalwirebis  erTnairi raodenoba. sxva sityvebiT, rom vTqvaT “magniti: 

TviTon ganamagnitebs Tavis Tavs. magram es srulebiT ar niSnavs imas, rom 

SeuZlebelia sferos formis magnitis Seqmna; mTavaria mis zedapirze 

arsebobdes erTsaxeliani polusebi, Tundac aratoli raodenobiT. 

magaliTad SeiZleba birTvi  damagnitdes ise, rom zedapirze iyos erTi 

samxreTi da ori CrdiloeTi polusi an piriqiT. zogierTs miaCnia, rom es 

SeuZlebelia, magram  gavixsenoT  dedamiwa, romelic gigantur magnits 

warmoadgens. 

126). Oorive pasuxi sworia, magram es imas ar niSnavs, rom xelsawyoSi 

erTdroulad gadis sxvadasxva sididis deni. SesaZlebelia aewyos ori 

erTmaneTisagan mkveTrad gansxvavebuli wredi, romelTagan TiToeuli  

akmayofilebs amocanis pirobas. 

  Ddenis miRebuli ori sxvadasxva mniSvnelobisa da damatebiTi winaRobis 

sididisaTvis SeiZleba miviRoT Zabvis ori mniSvneloba: 

 

𝑈წინ
1 = 0,5ა ∙ 40ომი = 20 ვ 

𝑈წინ
2 = 2,5ა ∙ 40ომი = 100 ვ 

 

A analogiurad miiReba Zabvis ori mniSvneloba xelsawyoze: 

 

𝑈ხელ
1 =

50 ვტ

0,5 ა
= 100 ვ, 
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𝑈ხელ
2 =

50 ვტ

2,5 ა
= 20 ვ 

 

Dda xelsawyos winaRobis ori mniSvneloba 

 

𝑟ხელ
1 =

120 ვ

0,5 ა
− 40 ომი = 200 ომი, 

𝑟ხელ
1 =

120 ვ

2,5 ა
− 40 ომი = 8 ომი. 

 

amocana ar Seicavs aranair monacems, raTa upiratesoba mivaniWoT pirvel an 

meore amonaxsns. Tumca, Tu viangariSebT orive SemTxvevaSi damatebiTi 

winaRobis mier moxmarebul simZlavreebs: 

 

𝑁1 =  0,5 ა 2 ∙ 40 ომი = 10 ვტ, 

𝑁1 =  2,5 ა 2 ∙ 40 ომი = 250 ვტ 

 

da SevadarebT xelsawyos simZlavres (50 vt), meore varianti nakleb 

albaTurad mogveCveneba. 

   amrigad, orive  amonaxsni marTebulad unda miviCnioT. Tu gvinda, rom 

amocanas mxolod erTi  varianti hqondes, maSin unda moviTxovoT raime 

damatebiTi piroba, magaliTad damatebiT winaRobaze gamoyofili simZlavre. 

 

127). marTlac rac metia 𝑅, miT metia eleqtroenergiis gamoyenebis 

koeficienti da is 1-is toli gaxdeba maSin, rodesac momxmareblis winaRoba 

“usasrulod didia”, rac cxadia, miuRwevadia, magram masTan miaxloeba 

SesaZlebeli. 

  Ddenis wyarosTan mierTebuli winaRobis mniSvnelovani gazrda  

mizaSewonili araa. marTalia am dros Zabva gaizrdeba, magram ver 

gadaaWarbebs denis wyaros emZ-s. amasTan rodesac 𝑅 usasrulod gaizrdeba 

denis Zalis sidide usasrulod Semcirdeba. Aamrigad, simZlavris 

formulaSi  

𝑁 = 𝐼𝑈 
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pirveli Tanamamravli  winaRobis usasrulo zrdisas miiswrafis 0-saken, 

xolo meore – emZ-s mniSvnelobisaken. advili SesamCnevia, rom denis 

wyarodan moxmarebuli simZlavre miswrafis 0-saken. 

   arasasurvelia dabali winaRobis momxmareblis gamoyenebac, vinaidan 

zemoT moyvanil simZlavris formulaSi pirveli Tanamamravli ver gaxdeba 

𝜀 𝑟 -ze meti (aseTi deni gaivlis mokle CarTvisas), maSin rodesac Zabva 

datvirTvis winaRobaze am winaRobis nulisken swrafvisas aseve miiswrafis 

nulisaken. 

   SeiZleba damtkicdes, rom momxmareblis mier realizebuli simZlavre 

maqsimaluri iqneba maSin, rodesac misi winaRoba gautoldeba denis wyaros 

Siga winaRobas. davweroT momxmareblis  simZlavris saangariSo formula 

𝑁 =
𝜀2

 𝑅 + 𝑟 2
𝑅. 

 

gavamravloT mricxveli da mniSvneli 4𝑟-ze, miviRebT: 

 

𝑁 =
4𝑟𝑅𝜀2

4𝑟 𝑅 + 𝑟 2
, 

gamoviyenoT igiveoba 

4𝑅𝑟 =  𝑅 + 𝑟 2 −  𝑅 − 𝑟 2,  

miviRebT 

𝑁 =
𝜀2

4𝑟
 1 −

 𝑅−𝑟 2

 𝑅+𝑟 2 . 

 

 Aam ukanaskneli formulidan Cans, rom 𝑁 =0 roca 𝑅 = 0 da 𝑅 = ∞, xolo 

roca 𝑅 = 𝑟 simZlavre miaRwevs maqsimums. 

128). Suntis CarTvamde galvanometrSi  gamavali deni gamoangariSeba sruli 

wredisaTvis omis kanonis formuliT: 

 

𝐼 =
𝜀

𝑅 + 𝑟
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sadac 𝜀 aris Termowyvilis emZ, 𝑟 – misi winaRoba, 𝑅 – galvanometris 

winaRoba. 

   Suntis mierTebis Semdeg, romlis winaRobac aseve 𝑅-is tolia, 

galvanometrSi gaivlis, deni romlis sididea  

 

𝐼2 =
1

2
∙

𝜀

𝑟+𝑅 2 
. 

 

vinaidan galvanometrTan SedarebiT Termowyvilis winaRoba Zalian 

dabalia, pirveli Sesakrebi mniSvnelSi orive gamosaxulebaSi SegviZlia 

ukuvagdoT da miviRebT: 

𝐼2 =
1

2
∙

𝜀

𝑟 + 𝑅 2 
=

𝜀

𝑅
= 𝐼1. 

 

   Amrigad, galvanometris winaRoba da Sesabamisad misi Cveneba ar unda 

Seicvlaos. 

   Tu galvanometris winaRoba gacilebiT aRemateba wredis danarCeni 

nawilis winaRobas, rogorc amas adgili aqvs Cvens SemTxvevaSi, maSin is 

imuSavebs voltmetris reJimSi. Mmisi skala naklebad mgrZnobiare rom 

gavxadoT saWiroa mimdevrobiT mivuerToT winaRoba. Ddamwyebi fizikosebi 

swored ase unda moqceuliyvnen. 

 

129). marTlac, vinaidan  yvela abazanaSi gadis erTi da imave sidids deni, 𝑛 

raodenobis abazanaSi unda gamoiyos 𝑛 – jer meti nivTiereba vidre erT 

maTganSi. magram aqedan srulebiT ar gamomdinareobs, rom erTidaigive 

droSi meore mowyobilobaSi gamoiyofa  𝑛 – jer meti nivTiereba, vidre 

pirvelSi.  Aamis mizezi isaa, rom Tu axal mowyobilobaSi  denis wyaro ar 

Seicvala denis sidide aucileblad  Semcirdeba ori mizeziT: 

1). savsebiT cxadia, rom eleqtrolituri abazanebis mimdevrobiTi 

SeerTebisas “Txevadi gamtaris” winaRoba gaizrdeba, rac gamoiwvevs wredis 

winaRobis gazrdas da aqedan gamomdinare denis Zalis Semcirebas, 

2). meore mizezi naklebad trivialuria. eleqtrolitSi denis gavla iwvevs 

eleqtrodebze  mTel rig fiziko-qimiur procesebs, ris Sedegadac 
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eleqtroqimiuri abazana muSaobas iwyebs rogorc galvanuri elementi, 

romlis emZ mimarTulia modebulis sawinaRmdegod. 

   amrigad, abazanebis ricxvis gazrda TiTqos unda iwvevdes eleqtrodebze 

gamoyofili nivTierebis masis zrdas, magram sinamdvileSi is ukeTes 

SemTxvevaSi igive rCeba (praqtikaSi yovelTvis SeiniSneba Semcireba). 

 

130). orive sfero izolatorebze, SevaxoT erTmaneTs da mivitanoT axlos 

damuxtul sferosTan (eleqtrul velSi). Semdeg pirveli sfero davaSoroT 

meores. Ddamuxtul sferosTan axlos myofi sfero daimuxteba uaryofiTad, 

xolo meore, moSorebiT myofi – dadebiTad. 

131). qinZisTavi moSordeba Reros Semdegi mizezis gamo: Tavdapirvelad 

damuxtul Reros miuaxlovdeba aramarto qinZisTavi aramed wyalic. wylis 

mizidvis gamo is amoiburceba, qinZisTavis qveS gaCenili patara burcobidan 

ki qinZisTavi dacurdeba. 

132). Ddistilirebuli wylis temperatura  ramdenadme naklebi iqneba vidre 

tkbilis. Ees movlena SeiZleba ase aixsnas:  aorTqlebis gamo siTxis 

temperatura daiklebs da WiqaSi myofi siTxeebis temperatura oTaxis 

temperaturaze naklebi gaxdeba. Tavis mxriv, tkbil siTxeSi   myofi wylis 

molekulebis SeWiduloba Saqris didi zomis molekulebTan aZnelebs 

wylis aorTqlebis process, maSin rodesac distilirebuli wylis 

molekulebi SedarebiT iolad aorTqldebian da temperaturac ramdenadme 

dabali iqneba. 

133). gaxurebuli liTonidan adamianze siTbo ZiriTadad  gamosxivebiT 

gadadis. Ggamdnari liTonis temperaturaze siTbos gadacema ZiriTadad 

xdeba infrawiTeli gamosxivebiT, romelic rogorc eleqtromagnituri 

talRa, Zalian Zlier airekleba liTonis zedapiriT. 

134). rogorc cnobilia, liTonebSi birTvidan  yvelaze Sors myofi  (e.w. 

savalento) eleqtronebi advilad aRigznebian siTburi energiis xarjze da 

aseve advilad ubrundebian sawyis mdgomareobas. Aam dros isini asxiveben 

sinaTles. Kkvarcsa da minaSi yvela eleqtroni mtkiced aris dabmuli 

birTvTan da Znelad icvlian Tavis energetikul mdgomareobas. SesamCnevi 

naTebis misaRwevad saWiroa gacilebiT maRali energiebi. 

135). Ddamkvirveblis TvalSi feris SegrZneba damokidebulia ara talRis 

sigrZeze, romelic Tavis mxriv damokidebulia garemos gardatexis 

maCvenebelze, aramed eleqtromagnituri rxevebis sixSireze. Ees sixSire ar 

icvleba erTi garemodan meoreSi gadasvlis dros da ganisazRvreba 

mxolod sinaTlis wyaros maxasiaTeblebiT.  
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  Amdenad, feri, romelsac damkvirvebeli haerSi aRiqvams, rogorc wiTels 

aseTive iqneba wyalSic. 

 

136). mcenaris foTlebze  wvimis Semdeg darCenili  wylis wveTebi  

TamaSoben  mcire zomis linzebis rols, romlebsac SeuZliaT mzis sxivebis 

Sekreba – fokusireba foTolze, rasac SeuZlia foTlebis damwvroba 

gamoiwvios. 

 

137). Tambaqos kvamlis nawilakebi sxvadasxvanairad abneven maTze moxvedril 

sinaTles da es damokidebulia talRis sigrZeze, yvelaze naklebad 

gaibnevian mcire talRis sigrZis mqone talRebi – iisferi, lurji da 

cisferi. speqtris meore mxares myofi grZeltalRiani – wiTeli sxivebi 

gacilebiT naklebad gaibnevian. Aamitom kvamlSi gasuli sinaTlis konaSi 

Warboben  mowiTalo Seferilobebi. piriqiT, sinaTlis wyaros mxridan an 

odnav mis gverdze myofi damkvirvebeli  ZiriTadad xedavs mokletalRian 

sxivebs da kvamli eCveneba mocisfrod.  

  praqtikaSi yovelTvis iTvaliswineben sinaTlis sxivebis STanTqmis 

damokidebulebas maTi ferisagan: kerZod gamafrTxilebel xelsawyoebSi 

iyeneben  wiTeli feris minebs (SuqniSani!), omis probebSi, SuqSeniRbvis 

mizniT sargebloben lurji fanrebiT da a.S. 

  rac Seexeba kvamlis “namdvil fers” is albaT Savia, vinaidan Seicavs 

didi raodenobis daumwvari naxSiris nawilakebs. 

 

138).Pcxel amindSi niadagidan vertikalurad zemoT cirkulireben haeris 

gaxurebuli nakadebi. araTanabari gaxurebis gamo haeris simkvrive 

ganuwyvetliv da uwesrigod icvleba, xolo simkvrivis cvla iwvevs 

gardatexis koeficientis cvlilebas. Aamis gamo sagnis moxazuloba merxevi 

gveCveneba. 

139). Zvirfasi qvebis  brwyinva aixsneba sruli Sinagani arekvlis movleniT, 

rac miiRweva qvebis specialuri  mowaxnagebiT. 

140). fanjridan gareT  modis sinaTlis ori  nakadi; pirveli warmoqmnilia 

minidan areklili sxivebiT, xolo meore – sxivebiT,   romlebic 

ramdenjerme airekleba oTaxis kedlebidan da Semdeg gamodis gareT. Eam 

ukanasnelis intensivoba dabalia mravajeradi arekvlisa da gabnevis gamo. 

amitom damkvirvebeli xedavs mxolod minis anarekls da ara oTaxis Siga 

ares. 

141). Mmoyvanil msjelobaSi yvelaferi sworia garda daskvnisa. teleskopebi 

marTlac ar iZlevian varskvlavebis gadidebul gamosaxulebas, magram 

Zalian uwyoben xels astronomiul dakvirvebebs. 



58 
 

  varskvlavebze dakvirvebisas teleskopis daniSnulebas warmoadgens ara 

gadidebuli gamosaxulebis miReba, aramed adamianis TvalSi moxvedrili 

sinaTlis nakadis gazrda. teleskopis gamoyenebisas adamianis Tvalis 

baduraze  moxvedrili sinaTlis nakadi imdenjer izrdeba ramdenjerac 

teleskopis Sesasvleli xvrelis farTobi aRemateba adamianis Tvalis 

gugis farTobs. Tanamedrove teleskopebSi es sidide aRwevs 360 000, amitom 

teleskopSi iseTi mnaTobebic ki Cans, romelTa danaxva SeuiaraRebeli 

TvaliT SeuZlebelia. 

 

142). irekleba ra TeTri qaRaldidan sinaTlis sxivi masze axdens wnevas, 

romelic gamoiTvleba formuliT: 

 

𝑃 =
𝐼

𝐶
 1 + 𝜌  

 

sadac  𝑃 – wnevaa, 𝐼 – sinaTlis intensivoba, anu sinaTls energia, romelic 

1 wm-Si ecema sxeulis erTeul farTobs, 𝑐 – sinaTlis siCqarea vakuumSi, 𝜌 – 

sinaTlis arekvlis koeficienti. TeTri QqaRaldisaTvis 𝜌 = 1, amitom  

 

𝑃 =
2𝐼

𝐶
. 

 

  Savi qaRaldidan praqtikulad arekvlas adgili ara aqvs amitom 

 

𝑃 =
𝐼

𝐶
. 

 

M moyvanili formulebidan Cans, rom TeTr qaRaldze sinaTlis wneva metia 

vidre Savze. 

143). Lluminescentur naTuraSi  gamosxiveba xdeba zedapiridan romlis 

farTobic gacilebiT metia varvarebis naTuris Zafis zedapiris farTobze. 

144). dRis ganaTebis, vinaidan maTi gamosxiveba speqtralurad ufro axlosaa 

mzis sinaTlesTan da qsovilebs eqnebaT bunebrivi feri. 
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145). Bbneli zoli – esaa interferenciuli suraTis bneli xazebis 

erToblioba, romelic Cndeba TiTebs Soris RreCoSi sinaTlis difraqciis 

gamo. 

146). wylis merxevi zedapiri SeiZleba ganvixiloT, rogorc sxvadasxva 

amozneqili da Cazneqili linzebis erToblioba, romlebic sxvadasxva 

gamosaxulebas iZlevian.   

147). Tu Rrubeli daSorebulia ramdenime  kolometriT, qari uberavs 

Rrublisaken, vinaidan Rrublis wina  frontze  haeris nakadi mimarTulia 

zemoT.  rodesac Rrubeli axlosaa, qari uberavs Rrublidan, vinaidan civi  

haeri, romelsac waritacebs wvima, mimarTulia qvemoT.  

148). vidre naxvretis zomebi gacilebiT metia saganze dacemuli sinaTlis 

talRis sigrZeze, difraqcias adgili ara aqvs da miiReba mkveTri 

gamosaxuleba. gamosaxulebis asagebad SeiZleba gamoviyenoT geometriuli 

optikis kanonebi. rogorc ki naxvretis zomebi Semcirdeba im zomebamde, rom 

isini Tanazomadebi gaxdebian sinaTlis talRis sigrZis, saWiroa  

gaviTvaliswinoT difraqciis movlena. Sesabamisad, gamosaxuleba iqneba 

aramkveTri  

149). Eeleqtronebsa da birTvs Soris moqmedeben mizidulobis eleqtruli 

Zalebi, xolo mzesa da mzis sistemis planetebs Soris – mizidulobis 

gravitaciuli Zalebi. 

  Ggarda amisa, eleqtronebis moZraoba atomSi ar akmayofilebs klasikuri 

meqanikis principebsa da kanonebs, aramed emorCileba kvanturi meqanikis 

kanonebs. 

 

150). ZiriTadi gansxvaveba am mdgomareobebs Soris isaa, rom aRgznebul 

mdgomareobaSi myof atomSi, eleqtronebi moZraoben orbitebze, romlebic 

ufro daSorebuli arian birTvidan vidre ZiriTad mdgomareobaSi myofi 

atomebis eleqtronebi da Sesabamisad maT gaaCniaT energiis meti maragi. 

 

151). aseTi 𝛼-nawilakebis energia arasakmarisia imisaTvis, rom maT 

gadalaxon mZime elementebis birTvebis ganzidvis eleqtruli Zalebi da 

miuaxlovdnen maT 10−15m manZilze. swored am manZilebidan dawyebuli 

nuklonebs Soris urTierTqmedebis Zalebi mniSvnelovnad  aRemateba 

eleqtruli urTierTqmedebis Zalebs. 
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