
  I turi         amocana 1 (5 qula)  
 
naxatze moyvanil sistemaSi Zafebi uWimvadi da uwonadia, 
xolo WoWonaqebi – uwonadi. xaxuni SegviZlia ugulebelvyoT. 

Tavdapirvelad tvirTebs ar vaZlevT moZraobis saSualebas. m masis 
ra mniSvnelobebisaTvis darCeba erT-erTi tvirTi uZravi mas 
Semdegac, rac tvirTebs gavaTavisuflebT? M masa mocemulad 
miiCnieT. 

 
amoxsna: 

 
ganvixiloT samive SesaZlebloba. 

1. imisaTvis, rom m masis tvirTi iyos uZravi, unda 
Sesruldes piroba 
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 2. imisaTvis, rom M masis tvirTi iyos uZravi, 
unda Sesruldes pirobebi  
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3. 4M masis tvirTi uZravi ver iqneba   (0,5), radgan am SemTxvevaSi  M masis tvirTi 
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1,5g aCqarebiT, xolo m masis tvirTi imoZravebda qveviT 1,5g aCqarebiT    (0,5), rac 
SeuZlebelia.  
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I turi         amocana 2 (6 qula)  

 
ori erTnairi paraleluri gamtari firfita α da β 
erTmaneTTan axlosaa damagrebuli. maTi muxtebia 
Sesabamisad  (_Q) da q (Q>q>0). β firfitisgan d manZilze 
moaTavses kidev erTi iseTive  γ gamtari firfita, romlis 
masaa m da muxtia Q (ix. nax.). TiToeuli firfitis 
farTobia S.  γ firfitas xeli gauSves. β da γ firfitebis 
dajaxeba drekadad CaTvaleT. kidura efeqtebi da simZimis 
Zalis moqmedeba ugulebelyaviT. miiCnieT, rom dajaxebis procesSi muxti aswrebs 
srulad gadanawildes β da γ firfitebs Soris. 
1) risi tolia γ firfitaze β firfitasTan dajaxebamde moqmedi eleqtruli velis E1  
daZabuloba? 
2) risi tolia dajaxebis Semdeg firfitebis Qβ da Qγ muxtebi? 
3) risi tolia dajaxebis Semdeg γ firfitis VsiCqare, rodesac is xelaxla aRmoCndeba 
β firfitisagan d manZilze? 
 
amoxsna: 
dajaxebamde γ  firfitaze moqmedi eleqtruli velis daZabulobis modulia   

  S
qQ

E
0

1 2ε
−

=       (1) 

firfitaze moqmedi Zalis modulia  
( )

S
QqQ

EQF
0

11 2ε
−

==  

dajaxebamde firfitaze moqmedi Zalis muSaobaa 
( )

S
dQqQ

dFA
0

11 2ε
−

==    (0,5) 

γ  da β  firfitebis dajaxebisas muxtebi gadanawildeba ise, rom am firfitebSi velis 
daZabuloba nulis toli gaxdes 
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  I turi         amocana 3     (5 qula)  
 
auzis kidesTan dgas adamiani da akvirdeba qvas fskerze. auzis siRmea 4m. wylis 
zedapiridan ra siRrmeze aris qvis gamosaxuleba, Tu xedvis sxivi wylis zedapiris 
normalTan adgens 600 kuTxes? wylis gardaiexis maCvenebelia 1.323 
 
amoxsna 
 

dα kuTxis simciris gaTvaliswinebiT 
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  I turi         amocana 4      (5 qula)  
 
orive mxridan daxurul vertikalur cilindrSi moTavsebulia advilad moZravi dguSi, 
romlis orive mxares haeris TiTo molia. dguSsa da cilindrs Soris xaxunis Zala 
umniSvneloa.wonasworul mdgomareobaSi T0=3200K temperaturis dros cilindris zeda 
nawilis moculoba k0=4-jer metia qveda nawilis moculobaze. romel temperaturaze 
gaxdeba moculobebis Sefardeba 3-is toli? 
 
amoxsna 

cilindris zeda nawilSi arsebuli airis wnevisaTvis SegviZlia davweroT  

                   (1) 
klapeironis gantolebis gamoyenebiT miviRebT 
 

                      (1) 
sadac p2 da V0 cilindris qveda nawilis wneva da moculobaa, xolo m da S – dguSis 
masa da farTobia. analogiurad miviRebT axali temperaturisTvis, sadac  V  qveda 
nawilis axali moculobaa  da k=3: 
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mTeli moculobis mudmivobidan: 
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sabolood miviRebT 

                                            (1) 
ricxviTi mniSvnelobis CasmiT 
 
                         T=450 K                           (0.5) 



 

  I turi         amocana 5 (4 qula)  
 
ori erTnairi e.m. Zalis mqone arT mxares mimdevrobiT SeerTebuli 
denis wyaros Sida winaRobebia r1 da r2, amasTan  r2 > r1 .ipoveT 
gareSe winaRoba, romlis drosac potencialTa sxvaoba erT-erTi 
wyaros momWerebze nulis toli gaxdeba. romelia es wyaro?  
 
 
wredissruli Semovlisas unda Sesruldes piroba 
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    da        (0.5) 
anu 

                                        (0.5)      da          
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II turi           amocana 1   (6 qula)    
  
1000 m simaRlis caTambjenis ZirSi haeris temperaturaa CTbot

30= . amocanis mizania 

caTambjenis TavSi haeris topT  temperaturis Sefaseba. ganvixiloT haeris Txeli fena ( 

57=γ  adiabatis maCveneblis mqone idealuri azoti), romelic nela moZraobs zeviT, 
sadac wneva naklebia. davuSvad, rom es fena adiabaturad farTovdeba ise, rom misi 
temperatura ecema garemomcveli haeris temperaturamde.  
(a) rogor aris dakavSirebuli temperaturis TdT / fardobiTi cvlileba  wnevis 

pdp / fardobiT cvlilebasTan? 

(b) daakavSireT wnevis pd  cvlileba simaRlis zd  cvlilebasTan. 
(c) risi tolia temperatura Senobis TavSi? 

monacemebi: bolcmanis mudmiva Kjk 231038.1 −×= .  
azotis molekulis masa 261065.4 −×=m kg 
Tavisufali vardnis aCqareba 80.9=g m/wm2 
 

amoxsna da Sefaseba: 
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b) ganvixiloT S  ganivkveTis farTobis da zd  simaRlis haeris fena. radganac is 

nela moZraobs zeviT, amitom misi aCqareba TiTqmis nulis tolia da gveqneba 
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II turi           amocana 3   (7 qula)    
 
S0 farTobis WurWelSi asxia h0 siRrmis wyali, romlis zedapiridan H0 simaRleze 
kidia  L sigrZis (L>H0)wvrili erTgvarovani joxi (ix. nax.). joxi wonasworobaSia. 
wyilsa da joxis simkvriveebia ρ0 da ρ (ρ<.ρ0). 

1. joxis ra nawilia wyalqveS? 
2. ra kuTxes adgens joxi SveulTan? 

WurWlis fskerSi gaixsna S farTobis viwro naxvreti, 
romlidanac wyali gamoedineba.  

3. naxvretis gaxsnidan ra drois Semdeg miiRebs joxi 
vertikalur mdgomareobas?  

4. risi toli iqneba am momentSi wylis sirRme WurWelSi? 
CaTvaleT, rom samarTliania toriCelis formula. 
ricxviTi mniSvnelobebia:  

L=40 sm, H0=8 sm, ρ=0,84ρ0, h0=1 m 
amoxsna 
 
1. SemoviRoT aRniSvnebi:  d0 iyos joxis wyalqveSa nawilis sigrZe. momentebis wesidan 
advili misaRebia  
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2. geometruli mosazgebebidan maSin kuTxe, romelsac adgens joxi SveulTan, iqneba 
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3. wylis donis dawevasTan erTad izrdeba manZili wylis zedapiridan sakidelamde. 

joxis vertikalur mdgomareobaSi α=0 da wina formulidan miviRebT minimalur 
manZils wylis zedapiridan sakidelamde: 
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4. am momentisaTvis wylis siRrme WurWelSi iqneba 
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II turi           amocana 2   (6 qula)    
damagrebul blokze gadakidebulia uwono Zafi, romlis boloebze mimagrebulia m1 da 
m2 masebis mqone tvirTebi. xaxuni Zafsa da bloks Soris iseTia, rom Zafi iwyebs 
srials blokze, rodesac Sefardeba  
m2/ m1=k0. ipoveT: 

a) xaxunis koeficienti; 
b) tvirTebis aCqarebebi, rodesac  m2/ m1=k>k0. 

 
amoxsna 
 
1. ganvixiloT Zafis mcire elementi, romlis kuTxuri 

zomaa dα (ix.nax.). am kuTxis simciris 
gaTvaliswinebiT niutonis meore kanonis gegmili mxebis 
mimarTulebaze miiRebs Semdeg saxes 
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2. Tu m2/ m1=k>k0, maSin orive tvirTi daiwyebs aCqarebul moZraobas a aCqarebiT: 
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II turi           amocana 4  (6 qula)    
 
naxazze naCvenebia sami Txeli linzisagan Sedgenili 
sistema. linzebs aqvT saerTo mTavari optikuri RerZi. 

manZili linzebs Soris a=10 sm, yoveli linzis optikuri 
Zalis modulia 10 dpt. gansazRvreT: 
1. marcxnidan dacemuli paraleluri konis Sekrebis 
wertilis mdebareoba sistemis gavlis Semdeg; 
2. manZili pirveli linzidan wertilovan wyaromde, 
romelic moTavsebulia mTavar RerZze sistemidan marcxvniv ise, rom es wyaro da misi 
gamosaxuleba simetriuladaa ganlagebuli sistemis mimarT. 
 
orive SemTxvevaSi aageT sxivTa svla am sistemaSi. 
amoxsna 
 
amoxsna 
 
1. amocanis pirobis Tanaxmad am SemTxvevaSi pireveli linza 
iZleva gamosaxulebas meore linzis optikur centrSi da 
sxivi gaivlis am linzas gardatexis gareSe (1). e ski imas 
niSnavs, rom radgan meore linza ganlagebulia pirvelis 
fokusSi, amitom sxivi mesame limzis gavlis Semdeg 
gavrceldeba mTavari optikuri RerZis paralelurad, anu 
dacemuli paralelur sxivTa kona ar Seikribeba.  (1) 
 
2. gasagebia, rom simetriuloba niSnavs, rom sinaTlis wyaro da misi gamosaxuleba 
erTnairad arian daSorebulni Sesabamisad pirveli da mesame linzidan.  
sxivTa svlis sqemaze aRniSnuli wertili 1 aris gambnev linzaSi miRebuli 
warmosaxviTi gamosaxuleba da amavdroulad namdvili 
sinaTlis wyaro mesame linzisaTvis, xolo wertili 2 aris 
pirvel linzaSi miRebuli gamosaxuleba. amocanis 
simetriis gamo es wertilebi erTnairad aris daSorebuli 
gambnevi linzidan. es ki SesaZlebelia maSin, rodesac es 
daSoreba linzis gaormagebuli fokusuri manZilis tolia. 
aqedan miviRebT, rom wertili 1 mesame linzidan 
daSorebulia 30 sm manZiliT  (1). sabolood, mesame linzisaTvis Txeli linzis 
formulis gamoyenebiT miviRebT, rom saZiebeli manZili (gamosaxulebis daSoreba 
mesame linzidan) 15 sm-is tolia.  amave manZiliT unda iyos daSorebuli sinatlis 
wyaro pirveli linzidan. (1) 
yoveli sworad agebuli xsivTa svla fasdeba 1 quliT: (1)+(1) 
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