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rogor visargebloT wigniT 

wignze muSaoba rom gagiadvildeT, mizanSewonilad CavTvaleT gagac-
noT wignis agebuleba. 

wigni Sedgeba Tavebisagan, xolo TiToeuli Tavi _ paragrafebisgan. 
yovel TavSi mocemulia testebi rubrikiT `Seamowme Seni codna~. teste-
bze muSaoba dagexmarebaT TviTSemowmebasa da Seswavlili masalis ganmt-
kicebaSi. wignSi ganmartebebi dabeWdilia muqi SriftiT, xolo Tvisebebi, 
formulebi, zogierTi saWiro daskvna _ ferad fonSi. 

TiTqmis yovel TavSi mocemulia am TavSi gadmocemul masalasTan 
dakavSirebuli saintereso Tema.yovel paragrafSi SexvdebiT zogierTs 
Semdegi niSnebidan: 

- umartivesi kiTxvebi, romelTac axali masalis axsnis 
procesSi Tavad moswavlem unda gasces pasuxi;

 - wyvilebSi samuSao; 

- SedarebiT rTuli amocana; 

- savarjiSoebi, romelic emsaxureba gavlili masalis 
gameorebas;

wignis bolos mocemulia sagnobrivi saZiebeli da Semoklebuli aRniS-
vnebisTvis gamoyenebuli maTematikuri niSnebi. gTavazobT agreTve zomis 
erTeulebs, laTinur da berZnul anbans, amocanebis pasuxebs, damxmare 
literaturis CamonaTvals. 

gisurvebT warmatebebs! 

 

*



am TavSi Tqven gaecnobiT prizmisa da 

piramidis, cilindris, konusisa da birTvis 

moculobasa da zedapiris farTobs

SeZlebT mocemuli monacemebis mixedviT 

gamoTvaloT mravalwaxnagebisa da brunviTi 

sxeulebis moculoba da zedapiris farTobi.
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 mravalkuTxedis orTogonaluri

 gegmilis farTobi

1. marTkuTxa paralelepipedis fuZis 
gverdebia 50 sm da 60 sm. ipoveT para-
lelepipedis sibrtyiT kveTis farTobi, 
Tu es sibrtye fuZis sibrtyesTan 60°-ian 
kuTxes qmnis.

2. ipoveT naxazze mocemuli kveTis or-
Togonaluri gegmili paralelepipedis 
fuZis sibrtyeze.

albaT, gagiWirdaT mocemuli amocanis amoxsna. gavecnoT zogierT 
saintereso faqtsa da Teoremas.

1-el naxazze mocemulia ฀ si-
brtyeSi mdebare b wrfe, amasTan 
b=a.  b

1
 ki b-s gegmilia ฀ si-

brtyeze. sami marTobis Teore-

mis Tanaxmad b
1
=a. ( ; ) /a b {

/

.  b 

wrfeze aviRoT MK monakveTi.

DMKF-Si, sadac KF K M1 1< , 

magram KF K M1 1= , amitom

cosK M MK1 1 {= .     e.i.

a wrfis marTobuli MK monakveTis da misi M
1
K

1
 gegmilisTvis srul-

deba cosM K MK11 {=         (1).
miRebulis gamoyenebiT davamtkicoT Semdegi Teorema.

Teorema: mocemul sibrtyeze mravalkuTxedis orTogonaluri 
gegmilis farTobi udris dasagegmilebeli mravalkuTxedis far-
Tobisa da mravalkuTxedisa da misi gegmilis sibrtyeebs Soris 
kuTxis kosinusis namravls.

damtkiceba: ganvixiloT 
฀ sibrtyeSi mdebare MNK 
samkuTxedis orTogonal-
uri gegmili ฀ sibrtyeze _ 
TM

1
N

1
K

1
. vTqvaT ฀+฀=a da

 ( ; )a b {=
/

, 0°<฀<90°. Tu MNK 
samkuTxedis wveroebze ga-
vatarebT a wrfis parale-

( ; )a b
/

-Ti aRiniS-

neba: `kuTxe ฀ da ฀ 

sibrtyeebs Soris

1
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a

b

c

lur wrfeebs, maSin maTgan erT-erTs eqneba saerTo wertili mopirda-
pire gverdTan. vTqvaT, MF a<  da MF+NK=F. davuSvaT, AK=MF da 

NB=MF. A da BBB wertilebis gegmilebi ฀ 
sibrtyeze iqneba A

1
 da BBB

1
 wertilebi, MF 

monakveTis gegmili M
1
F

1
-ia, Tan M

1
F

1
=MF. 

AK monakveTis gegmili ฀ sibrtyeze A
1
K

1
 

monakveTia. radgan AK=MF–is da aqedan 
AK=a, amitom A

1
K

1
=a da maSAasadame A

1
K

1

= M
1
F

1
 -is.  amitom (1)-is Tanaxmad  

cosA K AK1 1 {= . aseve SesaZlebelia vaCvenoT, rom ,cosB BNN1 1 {=  
sadac B

1
N

1
 monakveTi aris BN-is gegmili ฀ sibrtyeze, aqedan, ki

S S S M F N B M F A K
2
1

2
1

M N K M N F M K F 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 $ $= + = + =T T T

cos cos cosM F BN M F AK S
2

1

2

1
M NK$ ${ { {= + = T

miviReT cosS SM N K MNK1 1 1 $ {=T T .
radgan yoveli mravalkuTxedi SesaZlebelia daiyos samkuTxedebad, 
amitom Teorema marTebuli iqneba mravalkuTxedebisTvisac.
amrigad, 

cosS Sgeg {=  

sadac S  mocemuli mravalkuTxedis farTobia, Sgeg_ki misive gegmili-
sa.

me-2 naxazis mixedviT aCveneT, rom MF<M
1
F

1
 da MF=M

1
F

1
.

amoxseniT paragrafis dasawyisSi mocemuli pirveli amocana.

1. marTi paralelepipedis fuZis gverdebi 8 sm da 10 sm-ia. maT Soris 
kuTxe ki 30°-ia. ipoveT paralelepipedis im sibrtyiT kveTis far-
Tobi, romelic kveTs paralelepipedis oTxive gverdiT wibos da 
fuZis sibrtyesTan 45°-ian kuTxes adgens.

2. wesieri oTxkuTxa prizmis fuZis ori mosazRvre gverdis Suawer-
tilebze gavlebulia sibrtye, romelic fuZis sibrtyesTan qmnis 
60°-ian kuTxes da gadakveTs sam wibos. ipoveT fuZis farTobi, Tu 
kveTis farTobi 14 sm2-is tolia.

3. wesieri samkuTxa prizmis fuZis erT gverdze gavlebulia mkveTi 
sibrtye, romelic kveTs mopirdapire gverdiT wibos da fuZis 

sibrtyesTan adgens ฀ kuTxes. fuZis gverdi tolia 3 sm-is. ipoveT 

kveTis farTobi, Tu cos
4

3a = .

savarjiSoebi:
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4. wesieri samkuTxa prizmis fuZis gverdia 3 2  sm. ipoveT prizmis 
im sibrtyiT kveTis farTobi, romelic fuZis ori gverdis Suaw-
ertilze gadis da fuZis sibrtyesTan adgens 30°-ian kuTxes, amas-
Tan cnobilia, rom kveTis sibrtye prizmis mxolod erT gverdiT 
wibos gadakveTs.

5. marTi samkuTxa prizmis fuZis erT gverdze gavlebulia sibrtye, 
romelic kveTs mopirdapire gverdiT wibos da fuZis sibrtyes-
Tan adgens 45°-ian kuTxes. fuZis farTobi aris Q. ipoveT kveTis 
farTobi.

6. marTi prizmis fuZe ABC tolferda samkuTxedia. AB=BC=14 sm, 
AC=4 sm. AC gverdze gavlebulia sibrtye, romelic fuZis si-
brtyesTan 30°-ian orwaxnaga kuTxes qmnis da mopirdapire wibos 
D wertilSi gadakveTs. ipoveT kveTis farTobi.

7. marT prizmas fuZeSi aqvs ABCD tolferda trapecia, romlis 
diagonali AC=# 7  sm. C wverodan AD did fuZeze daSvebulia CE 
simaRle, xolo AD=3 sm, da AE=CD. prizmis qveda fuZis AD gverdze 
da zeda fuZis mis mopirdapire B

1
C

1
 wiboze gavlebulia sibrtye, 

romelic fuZis sibrtyisadmi daxrilia 30°-iani kuTxiT. ipoveT 
miRebuli kveTis farTobi.

8. marTi prizmis fuZe marTkuTxa samkuTxedia, romlis kaTetebia
      3 sm da 6 sm. prizma gadakveTilia sibrtyiT, romelic gadis fuZis 
 a)* patara kaTetze; 
     b) did kaTetze da fuZis sibrtyesTan 60°-ian kuTxes adgens. ipoveT 

kveTis farTobi, Tu prizmis simaRle 6 sm-ia.

10. radioaqtiuri daSlis Sedegad nivTierebis raodenoba dRe-
RameSi orjer mcirdeba. 

 a) ramdenjer Semcirdeba radioaqtiuri nivTierebis masa 3 dRe-
Ramis; 4 dRe-Ramis Semdeg?

 b) ramdeni dRis Semdeg Semcirdeba Tavdapirveli masa 3-jer?

11. ipoveT gamosaxulebis mniSvneloba:
 a) {[12,3]};             b) [{12,3}];               g) [{-25,7}];           d) {[-9;3]}.

12. amoxseniT gantoleba:
 a) [x-0,36]=[2,4];    b) {1,62+x}=0,65;    g) [1,7+x]=[-8,2];    d) {0,57+x}=0,57.

13. aageT funqciis grafiki
 a) y=[x]+{x};          b) y= [{x}] ;               g) y={[x]}.

[a] - a ricxvis 

mTeli nawili;

{ a } = a - [ a ]

- a  r i c x v i s 

wiladi nawili;
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or nakvTs simetriu-

li ewodeba ฀ sibrtyis 

mimarT Tu erTi na-

kvTis yovel A wertils 

Seesabameba meore na-

kvTis A' wertili, ise, 

rom AA' =฀ sibrtyisa 

da igi ฀ sibrtyesTan 

gadakveTis wertiliT 

Suaze iyofa

Tu F sxeulis si-

metriuli sxeuli 

฀ sibrtyis mimarT 

isev  F  sxeulia, 

vambobT, rom ฀ si-

brtye F  sxeulis 

simetriis sibrtyea

sagani Tavisive 

gamosaxulebis 

s i m e t r i u l i a 

sarkis sibrtyis 

mimarT

AA
1
 = ฀, OA=OA

1

A da A
1
 wertilebi si-

metriulia ฀ sibrtyis 

mimarT

amocana damoukidebeli kvlevisTvis:

14. daamtkiceT igiveoba:

 
sin cos sin cos

cos sin

sin cos

ctg tg 1 1
2a a a a

a a a a

a a+ -

-
= -

^ h
.

 

15. cnobilia, rom ctg 2a = - . ipoveT:

 a) 
sin cos

sin cos

5

2 3

a a
a a

-

+ ;      b) 
cos sin cos

cos sin

3 4
2 7

2

2 2

a a a
a a
+
- .

16.* ipoveT gamosaxulebis udidesi da umciresi mniSvneloba:
 a) sin cosa a+ ;               b) sin cos3 a a+ ;              g) sin cos3a a- .

1. aCveneT, rom a) diagonalebis gadakve-
Tis wertili kubisTvis simetriis cen-
tria. b) a wrfe kubis simetriis RerZia 
(nax. 1). g) ramdeni simetriis RerZi aqvs 
kubs? d) daTvaleT ramdeni simetriis 
sibrtye aqvs kubs?

2. gaeciT 1-el amocanaSi dasmul SekiTxvebs pasuxi
marTkuTxa paralelepipedisTvis.
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prizmis zedapiri 

e w o d e b a  p r i z -

mis yvela waxna-

gis farTobTa jams

prizmis gverdiTi 

zedapiri (gverdiTi 

zedapiris farTobi) 

misi yvela gverdiTi 

waxnagis farTobTa 

jamia

 2  prizmis zedapiris farTobi

1. marTi paralelepipedis fuZis gverdebi 
3 sm da 4 sm-ia, maT Soris kuTxe ki 60°-ia. 
paralelepipedis mcire diagonali fuZis 
sibrtyesTan 45°-ian kuTxes adgens. ipoveT 
paralelepipedis zedapiris farTobi.

gamovTvaloT marTi n kuTxa prizmis gver-
diTi zedapiris farTobi.  A B H1 1 /

S S S Sgv A A B B A A B B A A B Bn n1 2 2 1 2 3 3 2 1 1g= + + + =

A A H A A H A A Hn1 2 2 3 1$ $ $g= + + + =

  
           ( )H A A A A A A P Hfn1 2 2 3 1 $g= + + + =

marTi prizmis gverdiTi zedapiri fuZis 
perimetrisa da gverdiTi wibos (prizmis 
simaRlis) namravlis tolia.

                2S P H S S Sgv f z gv f$= = +

       

1. ipoveT kubis sruli zedapiri, Tu misi diagonali 27 sm-ia.

2. ipoveT (1 sm2-is sizustiT) kubis diagonaluri kveTis farTobi, 
Tu misi zedapiris farTobi 72 dm2-ia.

3. ipoveT marTkuTxa paralelepipedis sruli zedapiri (1 dm2-is 
sizustiT), Tu paralelepipedis fuZe rombia 12sm-isa da 14-sm-
is toli diagonalebiT, xolo paralelepipedis simaRle 6 dm-ia.

4. marTkuTxa paralelepipedis ganzomilebebi ise Seefardeba 
erTmaneTs, rogorc 1:2:3. sruli zedapiri ki 352 sm2-ia. ipoveT 
paralelepipedis ganzomilebebi.

savarjiSoebi:
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5. wesieri samkuTxa prizmis gverdiTi zedapiri 4320 dm2-ia. gverdiTi 
waxnagis diagonali ki 82 dm. ipoveT prizmis simaRle.

6. naxazze gamosaxulia arxis ganivi kveTi. misi fuZe da 
kedlebi Cabetonebulia. ra farTobi uWiravs betonis 
safars arxis TiToeul kilometrze?

7. ramdeni ruloni Spaleri iqneba saWiro 6m#3m#5m zomis oTaxisT-
vis, Tu erTi rulonis zomaa 0,5m#7m da narCenebisTvis sakmarisia 
gvqondes fanjrebisa da karebis farTobis toli Spaleri.

8. marTi paralelepipedis fuZis gverdebi 2 sm da 3 2  sm-ia. maT 
Soris kuTxe ki 45°. prizmis mcire diagonali 19  sm-is tolia. 
ipoveT paralelepipedis gverdiTi zedapiri, sruli zedapiri.

9. marTi paralelepipedis fuZe rombia, misi diagonaluri kveTis 
farTobebia 20 m2 da 15 m2. ipoveT paralelepipedis gverdiTi 
zedapiris farTobi.

10. wesieri samkuTxa prizmis fuZis gverdsa da mopirdapire wibos 
Suawertilze gavlebuli sibrtye fuZis sibrtyesTan 60°-ian 
orwaxnaga kuTxes qmnis. ipoveT prizmis gverdiTi zedapiris 
farTobi, Tu prizmis fuZis gverdis sigrZe 3 sm-is tolia.

11. wesieri eqvskuTxa prizmis udidesi diagonaluri kveTis far-
Tobia 1 m2. ipoveT prizmis gverdiTi zedapiris farTobi.

12. wesieri eqvskuTxa prizmis gverdiTi zedapiris farTobia 288 sm2. 
gverdiTi waxnagis diagonalia 10 sm. ipoveT prizmis simaRle, 
Tu is fuZis gverdze metia.

13. marT prizmas fuZeSi aqvs tolferda trapecia. trapeciis ferdi 

   mcire fuZis tolia. misi maxvili ฀ kuTxis kosinusi ki udris

       
13

5 . trapeciis diagonali 6 sm-s udris, prizmis diagonali ki

  10 sm-s. ipoveT prizmis gverdiTi zedapiris farTobi.

14. marT prizmas fuZeSi aqvs tolferda trapecia, romlis mcire 

  fuZe ferdis tolia. trapeciis diagonali did fuZesTan ad

   gens kuTxes, romlis sinusic udris 
13

2 -s. xolo am digonalis 

     gegmili did fuZeze aris 
13

18  sm. prizmis diagonalis sigrZea 

   10 sm. ipoveT prizmis gverdiTi zedapiris farTobi.

7 m

5 m

25 m
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I
Tavi

15*.  ABCDA
1
B

1
C

1
D

1
 marTi paralelepipedis fuZe rombia. rombis 

gverdi a-s tolia, kuTxe ki  60°-ia. B
1
D diagonali gverdiT 

waxnagTan qmnis 45°-ian kuTxes. ipoveT sruli zedapiris far-
Tobi.

16. marTi ABCDA
1
B

1
C

1
D

1
 paralelepipedis fuZe rombia. romlis 

gverdi a-s tolia, xolo +BAD=45°. A
1
D wrfe AA

1
B

1
B waxnagisadmi 

30°-iani kuTxiTaa daxrili. ipoveT paralelepipedis sruli 
zedapiris farTobi.

17. maTematikuri induqciis meTodiT daamtkiceT, rom:
  
 a) ( ) ( )n n n n1 4 2 7 3 10 3 1 1

2
$ $ $ g+ + + + + = + ;

         b) 
! ! ! ! !n

n

n1

0

2

1

3

2 1
1

1
g+ + + +

-
= - .

18. gamoTvaleT:

 a) ( )4
2

1 4 2 2
,

4
1

2
3

3
4

0 25
3
4

+ -
-

-

-
- -c m= 6G @;

   b) .
4 11

5

3 7

1

7 2

6

2

7 5

-
+

+
-

-
-

-

 

19*. daamtkiceT rom, Tu ฀, ฀ da ฀ samkuTxedis Siga kuTxeebia, srul-
deba:

   a) tg tg tg tg tg tga b c a b c+ + = ;

   b) ctg ctg ctg ctg ctg ctg 1a b b c a c+ + = .

20.  a) akrifeT mikrokalkulatorze raime ricxvi, ipoveT misi 
sinusi, ipoveT miRebuli ricxvis sinusi da a.S. raRac etapze 
SeamCnevT, rom miRebul ricxvTa sinusebis mniSvnelobebi aRar 
icvleba. aCveneT romeli miRebuli mniSvnelobidan aRar icv-
leba sinusis mniSvneloba? ratom?

   b) igive gamoTvlebi CaatareT kosinuszec.
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piramidis zedapiris farTobi

1. Senoba, romlis saxuravs wesieri oTx-
kuTxa piramidis forma aqvs, TunuqiT unda 
gadaixuros. piramidis fuZis farTobi 100 
m2-ia, xolo am piramidis gverdiTi waxnagi 
fuZis sibrtyesTan 25°-ian kuTxes adgens 
(tg25

2

1
c . ). ipoveT saxuravis gadaxurvi-

saTvis gamoyenebuli Tunuqis farTobi.

ras ewodeba piramida?
ramdeni waxnagi, wibo, wvero aqvs n-kuTxa piramidas?

gamovTvaloT wesieri n-kuTxa piramidis gverdiTi zedapiris far-
Tobi.

S n S h AB n P h
2

1

2

1
gv fABS$ $ $= = =T

wesieri piramidis gverdiTi zeda-
piri fuZis naxevar perimetrisa da 
apoTemis namravlis tolia

S P h
2

1
fgv =     S S Sz gv f= +

sadac Pf   fuZis perimetria, h _ 
apoTema.

gamovTvaloT iseTi piramidis zeda-
piris farTobi, romlis fuZis yovel 
gverdTan Seqmnili orwaxnaga kuTxe 
฀–s tolia. magaliTisTvis ganvixiloT 
SABC samkuTxa piramida. 
SO= (ABC) (nax. 11)), davuSvaT, SM=AC,   

SF=AB,   SK=BC. sami marTobis Teore-
mis Tanaxmad OF=AB,  OK=BC, 

OM=AC e.i. +SFO=+SKO=+SMO=฀.  
TASB–s gegmili fuZis sibrtyeze aris TAOB;
TSBC–s gegmili iqneba _TBOC.  TASC–s gegmili ki TAOC-a.

1) mocemul amocanaSi sazogadod O piramidis fuZeSi Caxazuli wrewiris cen-

tria, e.i. Siga wertilia. gamonaklisia samkuTxa piramida, sadac O SesaZlebelia 

aRmoCndes gare Caxazuli wrewiris centri.

A BK

S

h

gavixsenoT! 

piramidas,  romlis 

fuZe wesieri mraval-

kuTxedia da simaRle 

gegmildeba fuZis cen-

trSi, wesieri piramida 

ewodeba!

nax. 1

3


