
IV turi amocana # 1 
 
6 qula gamWvirvale biprizma moTavsebulia sinaTlis erTgvarovan vertikalur nakadSi 
ise, rom zeda waxnagi horizontaluria (ix. nax.). 
a) miiReT gantoleba, romelic akavSirebs biprizmaSi gavlisas sinaTlis � gadaxris 

kuTxes biprizmis � kuTxesTan da misi nivTierebis n gardatexis maCvenebelTan; 
b) gansazRvreT sinaTlis intensioba (sxivebis marTob erTeulovan farTobSi 

erTeulovan droSi gasuli sinaTlis energia), Tu misi moqmedebiT biprizma 
gaCerebulia haerSi. biprizmis nivTierebis simkvrivea �. is mTlianad sinaTlis 
nakadSia. sinaTlis arekvla da STanTqma ugulebelyaviT. sinaTlis � gadaxris 
kuTxe cnobilad CaTvaleT. 
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amoxsna: 

 

a)  pirvel zedapirze gardatexisTvis gvaqvs 
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am formulidan gamomdinareobs, rom 
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arcsin  

naxazidan Cans, rom       

meore zedapirze gardatexisTvis gvaqvs   sinsin n  

am formulebidan gamomdinareobs, rom  
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  b)    (prizmis wonasworobis piroba)  (1) Fmg 
sadac m prizmis masaa, g Tavisufali vardnis aCqarebaa, xolo F 
sinaTlis nakadidan prizmaze moqmedi Zalaa.  
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sadac p biprizmaSi t droSi gasuli sinaTlis impulsia, xolo  sinaTlis gadaxris kuTxea. 

c

E
p   (3), sadac E biprizmaSi t droSi gasuli sinaTlis energiaa, xolo c vakuumSi sinaTlis 

siCqarea.  (4), sadac a da b biprizmis zeda waxnagis gverdebis sigrZea. (2), (3) da (4) 

formulebis gamoyenebiT miiReba, rom        
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biprizmis masa ganisazRvreba formuliT    
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IV turi amocana # 2 
 
 
4 qula horizontalurad ganlagebuli kamertonis zeda totze dayrilia wvrili qviSa. 
kamertoni irxrva 500 hc sixSiriT. kamertonis rxeva harmoniulia da misi totis 
vertikaluri gadaxra wonasworobidan aRiwereba formuliT tAtx sin)(  .  

a) risi tolia rxevebis amplituda im wertilSi, sadac qviSis marcvlebi ar 
xtebian? 
b) risi tolia rxevebis amplituda im wertilSi, sadac qviSis marcvlebi  xtebian 2 
mm simaRleze im donidan, sadac iyo uZravi kamertoni? 

 
amoxsna 
 
qviSis marcvali mowydeba kamertonis tots im momentSi, rodesac totis wertili 

moZraobs zeviTken, xolo misi aCqareba am dros mimarTulia qveviT da utoldeba g-s. 
am momentis Semdeg kamertonis toti moZraobs zeviT g–ze meti aCqarebiT da amitom 
CamorCeba macvals. mawyvetis momenti ganisazRvreba gantolebiT: 

gtA 0
2 sin .   (1) 

amrigad, saZiebeli rxevebis amplitude im wertilSi, sadac qviSis marcvlebi ar 
xtebian, unada akmayofilebdes pirobas 

32
1 10/  gA mm 

mowyvetis momentSi marcvali imyofeba 

00 sin tAh     (2) 

uZravi kamertonis donidan aTvlil simaRleze. misi siCqaqre am aris 00 cos tAV       

(3) 

 amrigad, maqsimaluri simaRle, romelzec ava marcvali, aris . (1)-(3) 

formulebis gamoyenebiT miviRebT . aqedan 
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IV turi amocana # 3 

 
10 qula liTonis wvril RerZze damagrebuli liTonis  radiusis disko mudmivi a   
kuTxuri siCqariT brunavs grZeli solenoidis SigniT (ix. nax. 1). solenoidis 
induqciurobaa L , xviaTa ricxvia _ , xolo sigrZe _  . solenoidis boloebi 
mosriale kontaqtebiTaa mierTebuli mbrunav diskosTan. wredis sruli winaRobaa 

N
R . 

mcire magnitur SeSfoTebas SeuZlia gamoiwvios P  da Q momWerebs Soris em Zalis 
zrda.  

 
1. dawereT 
diferencialuri 
gantoleba wredSi 

 ti  denis 
ZalisaTvis. pasuxi
gamosaxeT RL,  

sidideebi
diskoSi 
inducirebu

 

 em 

T da 

li E
ZaliT.    
2. gamosaxeT 
magnituri velis B  
induqcia ,, Ni  

sidideebiT da 0  

magnituri mudmiv
ugulebelyaviT 
diskos da RerZis 

aTi. 

.  
saxeT 

 em 

magnituri velebi
3. gamo
diskoSi 
inducirebuli E
Zala iaN ,,,,0   

sidideebiT da   
kuTxuri siCqari
4. amoxseniT 
pirvel kiTxvaSi 

miRebuli gantoleba da gamosaxeT nebismier t  momentSi denis Zala  0i  sawyisi denis 
ZaliTa da danarC

T.   

eni parametrebiT.    
5. ra minimalur mniSvnelobas unda gadaaWarbos kuTxurma siCqarem, rom denis Zala 

izrdebodes drois ganmavlobaSi? pasuxi gamosaxeT aN ,,0R,  da   sidideebiT.  

6. risi toli momenti unda movdoT RerZze drois t  momentSi, rom SevinarCunoT 
misi brunvis mudmivi   kuTxuri siCqare?  
 
amoxsna: 
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2) TeoremiT cirkulaciis Sesaxeb miiReba, rom 
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3) diskosTan erTad mbrunav Tavisufal eleqtronebze moqmedi lorencis Zalis 
radiusis gaswvrivi mdgeneli gare Zalaa. mis muSaobasTanaa dakavSirebuli em Zala. 
RerZidan r  manZiliT daSorebuli eleqtroni diskosTan erTad moZraobs r   



siCqariT. masze moqmedi zemoT aRniSnuli Zalaa rBqBqF   . am Zalis muSaobaa 
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4) pirveli da mesame punqtebis Sedegebis kombinirebiT miiReba 
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6) pirveli meTodi. diskos RerZze moqmedi Zalis momenti toli unda iyos magnituri 
velidan diskoSi gamaval denze moqmedi Zalis momentis, romelic lencis wesis 
Tanaxmad, diskos damuxruWebas cdilobs.  
 

 
  teii 0rdiBfd  , sadac denis elementze moqmedi Zalaa (ix. nax.)   aris  momentSi 

denis Zala. misi momentia 

t
rdriBfdrd  . srul moments integrebiT vipoviT: 
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meore meTodi. gamoviyenoT energiis mudmivobisa gardaqmnis kanoni 

                                 tditd E  
saidanac denis Zalis da em Zalis gamosaxulebebis (es ukanaskneli miviReT punqt 3-Si) 
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IV turi amocana # 4  
   

10 qula 
ganixileT meTodi, romelic xSirad gamoiyeneba saWiro mimarTulebiT kosmosuri 

zondebis asaCqareblad. planetasTan axlos Cafrenisas SesaZloa sagrZnoblad 
gaizardos kosmosuri zondis siCqare da sagrZnoblad Seicvalos misi moZraobis 
mimarTuleba planetis orbitaluri moZraobis energiis mcire nawilis xarjze. 
gaanalizeT iupiteris maxloblad Cafrenili kosmosuri zondis SemTxveva. 

iupiteri mzis garSemo elifsze moZraobs, romelic miaxloebiT SegviZlia R  
saSualo radiusis wrewirad ganvixiloT. fizikuri problemis gaanalizebisaTvis 
winaswar ori amocana amoxseniT. 

1. gansazRvreT mzis garSemo iupiteris moZraobis   siCqare. 
2. ipoveT iupiteridan manZili, sadac mze da iupiteri zonds tolad miizidavs 

(igulisxmeba, rom zondi imyofeba mzisa da iupiteris SemaerTebel monakveTze). 
3. iupiters maxloblad Caufrens 825m kg masis zondi. simartivisTvis davuSvaT, 

rom zondis traeqtoria iupiteris orbitis sibrtyeSia anu SesaZloa ugulebelvyoT 
SemTxvevebi, rodesac zondi tovebs am sibrtyes. 

ganvixiloT sivrcis is are, sadac iupiterisken mizidva mniSvnelovnad aRemateba 
yvela sxva gravitaciul Zalas. 

mzis centrTan dakavSirebul aTvlis sistemaSi kosmosuri zondis sawyisi 

siCqarea m/wm (mimarTulia Y  RerZis dadebiTi mimarTulebiT), xolo 

iupiteris siCqare mimarTulia  RerZis uaryofiTi mimarTulebiT (nax. 1). kosmosuri 
zondis sawyisi siCqaris qveS Cven gvesmis misi siCqare saplanetaTSoriso sivrceSi 
iupiterisgan sakmarisad Sors, magram sadac mzisken mizidva ugulebelsayofad mcirea. 
davuSvaT, rom urTierTqmedebis dro imdenad mcirea, rom SesaZlebelia iupiteris 
orbitaluri siCqaris mimarTulebis cvlilebis ugulvebelyofa.  davuSvaT agreTve, 
rom zondi iupiters uknidan Semouvlis. 

4
0 1000.1 
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gansazRvreT kosmosuri zondis siCqaris mimarTuleba ( 0  kuTxe zondis siCqaresa 

da X  RerZs Soris) da  siCqaris  moduli iupiterTan dakavSirebul aTvlis 
sistemaSi, rodesac zondi iupiterisgan Sorsaa. 

4. gansazRvreT zondis sruli meqanikuri energia iupiterTan dakavSirebul 
aTvlis sistemaSi. Cveulebriv dauSviT, rom potenciuri energia did manZilebze nulis 
tolia. 

5. kosmosuri zondis traeqtoria iupiterTan dakavSirebul aTvlis sistemaSi 
hiperbolaa, romlis gantolebas polarul koordinatebSi Semdegi saxe aqvs: 
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
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sadac,  manZilia asimptotasa da iupiteris centrs Soris (egreTwodebuli samizne 
parametri), 

b
E  _ zondis sruli meqanikuri energiaa iupiterTan dakavSirebul aTvlis 

sistemaSi,  _ gravitaciuli mudmiva, G r  da   _ polaruli koordinatebi. 
naxatze (nax. 2) naCvenebia (1) gantolebiT aRwerili hiperbolis ori Sto da misi 

asimptotebi. aRvniSnoT, rom (1) gantoleba aRwers hiperbolas, romlis fokusi 
“mizidvis centrSia” anu iupiteris centrSia. kosmosuri zondis traeqtoria 
warmoadgens “mizidvis Stos” da suraTze uwyveti xaziTaa aRniSnuli. 

(1) gantolebis gamoyenebiT iupiterTan dakavSirebul aTvlis sistemaSi 
gansazRvreT zondis   kuTxuri mobruneba (nax. 2) da gamosaxeT is rogorc   
sawyisi siCqarisa da  samizne parametris funqcia. b

 

 
6. dauSviT, rom zonds ar SeuZlia miuaxlovdes iupiteris centrs sam iupiteris 

radiusze ufro axlos. am daSvebiT gansazRvreT b  samizne parametris minimaluri 
dasaSvebi mniSvneloba da   kuTxuri mobrunebis maqsimaluri SesaZlo mniSvneloba. 

7. gamosaxeT mzesTan dakavSirebul aTvlis  sistemaSi zondis    saboloo 

siCqare rogorc mxolod iupiteris   siCqaris, zondis 0  sawyisi siCqaris da   

kuTxuri mobrunebis funqcia.   
8. wina Sedegis gamoyenebiT, ipoveT mzesTan dakavSirebul aTvlis  sistemaSi 

zondis    saboloo siCqaris mniSvneloba kuTxuri mobrunebis maqsimaluri SesaZlo 
mniSvnelobis SemTxvevaSi. 
 

r i c x v i T i  m o n a c e m e b i  

      mzis masa                                         kg 3010991.1 SM

      iupiteris masa                                     kg 2710901.1 M

      iupiteris orbitis saSualo radiusi             m 1110783.7 R
      iupiteris ekvatoruli radiusi                   m 71098.6 iR

      iupiteris garSemovlis periodi                  32.374iT  mgwm 

      gravitaciuli mudmiva                        m3/(kgwm2) 1110673.6 G
 
 
 
 
 
 
 
 



amoxsna: 

1. iupiteris moZraobisaTvis niutonis II kanonis gamoyeneba gvaZlevs 
R
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2. vTqvaT zondze moqmedi ori gravitaciuli Zala erTmaneTis tolia iupiteridan   

manZilze. gvaqvs 
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3. erTi aTvlis sistemidan meoreSi siCqaris gardaqmnis galileis formuliT vipoviT 
zondis siCqaris gegmilebs RerZebze iupiterTan dakavSirebul aTvlis sistemaSi: 

0vv, . am aTvlis sistemaSi zondi moZraobs X  RerZisadmi vv  yx v

v
arctan 0

0   
 

kuTxiT, xolo misi siCqaris modulia 22
0 vvv   (SevniSnoT agreTve, rom 
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
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


 ). mocemuli ricxviTi mniSvnelobebis 

gamoyenebiT miviRebT 4.37  da 653.00  rad wmm41065.1v  .  

4. Cven vgulisxmobT, rom zondi sawyis momentSi iupiteridan daSorebulia mis 
zomebTan SedarebiT bevrad did manZilze, magram ara imdenad didze, rom 
mxedvelobaSi iyos misaRebi mzisken da sxva planetebisaken mizidva. amis gamo 
zondis sruli energia iupiterTan dakavSirebul aTvlis sistemaSi aris zondis 

kinetikuri energia sawyis manZilze gj112
2

v 2





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E .  

5. amocanis pirobis (1) gantoleba gviCvenebs, rom iupiteridan  usasrulod Sors 
(iupiteris velSi zondis Sesvlisas da am velidan gamosvlisas)   kuTxe 

ganisazRvreba gantolebiT 0cos
v2
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 (SevniSnoT, 

rom   kuTxe aiTvleba iupiteris centridan zondis traeqtoriis uaxloes 
wertilisken gavlebuli RerZidan, romelic ar emTxveva X  RerZs). radganac 
iupiteris centridan zondamde manZili uaryofiTi ver iqneba, amitom zondis 

traeqtoriis yvela sxva wertilisaTvis 
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
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. kuTxeebis 

mniSvnelobebi iupiteris velSi zondis Sesvlisas da am velidan gamosvlisas iqneba 
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arccos    da, maSasadame, zondis kuTxuri 

mobruneba iqneba (ix. pirobis nax. 2)    
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




                            

bolo formulis miRebisas Cven gamoviyeneT zondis sruli energiis gamosaxuleba 
(ix. punqti 4). 

6. kuTxuri gadaxra samizne parametris monotonurad klebadi funqciaa, amitom 
kuTxuri gadaxra maqsimaluria, rodesac samizne parametri minimaluria. zondis 
daSoreba iupiteris centramde minimaluria, rodesac 0 . pirobis (1) 



gantolebidan miiReba 
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 . (igive Sedegi miiReba impulsis momentis da energiis 
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zondis siCqarea iupiterisgan minimalur manZilze.) samizne parametri minimaluria, 
rodesac minimaluria iupiterTan  zondis maqsimaluri miaxloeba. pirobis Tanaxmad 

es ukanaskneli iupiteris sami radiusis tolia ( iRr 3min  ), amitom 

2
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min v

6
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RMG
Rb . maqsimaluri gadaxris kuTxisaTvis miiReba  
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 ricxviTi mniSvnelobebis CasmiT vipoviT, rom  da 

.  

m810
4.87526.1max  rad

7. iupiterTan dakavSirebul aTvlis sistemaSi zondis saboloo moZraobis 
mimarTulebis Sedgenili kuTxe X  RerZTan, uknidan Semovlis SemTxvevaSi, aris 

sawyisi kuTxisa da gadaxris kuTxis jami anu  0 . saboloo siCqaris moduli 

isev v –ia. misi gegmilebi  RerZebze iqneba       0sinvv, yx 0cosvv . 

mzesTan dakavSirebul aTvlis sistemaSi zondis siCqaris gegmilebia 

     00 sinvv,vv yx cosv . zondis saboloo siCqare  mzesTan 

dakavSirebul aTvlis sistemaSi iqneba  

                          20
2

0 sinvvcosvv     

8. am formulaSi ricxviTi mniSvnelobebis SetaniT vipoviT, rom 1062.2v  wmm4 .  
 
 


