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Sesavali

VIII klasSi maTematikis sagnis swavlebis ZiriTadi mizania mozardSi kvlevis Cve-
vis, agreTve analitikuri, logikuri, sistemuri da simboluri azrovnebis gamo-
muSaveba. maTematikis swavlam moswavles unda SesZinos is unar-Cvevebi, romlebic 
mas daexmareba cxovrebiseuli, praqtikuli problemebis gadaWraSi.

erovnuli saswavlo gegmis daniSnulebaa daexmaros saskolo ganaTlebis proce-
sis monawileebs am procesis dagegmvasa da warmarTvaSi.

erovnul saswavlo gegmaSi aRwerilia is savaldebulo moTxovnebi, romlebsac 
unda akmayofilebdes yvela moswavle saswavlo wlis dasrulebis mere. es moTxovne-
bi TiToeuli mimarTulebisaTvis Sedegebisa da maTi indikatorebis enazea Camoyali-
bebuli.

Sedegi aris debuleba imis Sesaxeb, Tu ra unda SeZlos moswavlem swavlis moce-
muli safexuris dasrulebis Semdeg.

indikatori aris debuleba im codnisa da unar-Cvevebis demonstrirebis Sesaxeb, 
romelic Camoyalibebulia Sesabamis SedegSi. indikatoris ZiriTadi daniSnulebaa 
imis warmoCena, miRweulia Tu ara Sedegi. indikatori orientirebulia unar-Cveve-
bze da Camoyalibebulia aqtivobis enaze.

VIII klasis warmodgenili saxelmZRvanelos daniSnulebaa xeli Seuwyos erovnuli 
saswavlo gegmiT gaTvaliswinebuli unar-Cvevebis gamomuSavebas.

saxelmZRvanelo faravs standartis yvela Sedegs.
masalis miwodebis ZiriTadi meToduri orientiria problemuri Txroba. moswavle 

aris gakveTilis axsnis aqtiuri monawile.
gagacnobT wignis struqturas:
TiTqmis yvela paragrafi iwyeba situaciuri amocaniT, maprovocirebeli SekiTx-

viT an iseTi amocaniT, romelic moswavlisagan kvlevas moiTxovs da romelic iZl-
eva varaudis gamoTqmis saSualebas. gakveTilis etapebi gamoyofilia aqtivobebiT, 
riTic mowmdeba axali masalis aTvisebis xarisxi. varskvlaviT moniSnulia amocanebi 
maRali SefasebisaTvis.

maswavleblis sarekomendacio wignSi mocemulia ramdenime gakveTilis scenari, 
aqtivobebis mizani, daniSnuleba, savaraudo da swori pasuxebi, sakontrolos ni-
muSebi. mocemulia Sefasebis ZiriTadi kriteriumebi, damxmare literatura maswav-
leblisaTvis. 

agreTve, gTavazobT savaraudo saaTobriv bades. sarezervo saaTebi gvaZlevs 
saSualebas, rom zogierT gakveTils maswavlebelma meti dro dauTmos, gamoiyenos 
Tavis Sexedulebisamebr.
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saxelmZRvanelos Sesaxeb

mizani
VIII klasSi maTematikis swavlebis ZiriTadi mizania mozardSi azrov nebis unaris 
ganviTareba, logikuri da kritikuli damokidebulebis Camoyalibeba, maTematikis im 
„anbanis“ aTviseba da gaTaviseba, romelzec unda daSendes Semdgomi codna.

moswavlis wignis struqtura
saxelmZRvanelo dayofilia Tavebad. yoveli Tavi dayofilia paragrafebad. aqedan 
TiToeuls axlavs „testi TviTSemowmebisaTvis“ da Tavis damatebiTi savarjiSoebi, 
romlebic, erTi mxriv, gavlili masalis gamyarebasa da Rrmad gaazrebas emsaxureba, 
meore mxriv ki – im unar-Cvevebis Camoyalibebas, rac maT moamzadebs maTematikis „si-
lamazis“, logikisa da Tanmimdevrulobis aRsaqmelad. 
arastandartulad dasmuli amocana an SekiTxva moswavlis mxridan iwvevs erTgvar 
SiSs, Tu is amas miCveuli ar aris. maTi daZleva da sirTuleebis gadalaxva moswav-
leSi iwvevs Tavdajerebulobas, acxovelebs interessa da maTematikis siyvaruls. 
amis gaTvaliswinebiT, VIII klasSi moswavlis wignSi Sevida arastan dartuli amo-
canebi. maTi daZleva merveklaselebs aRar gauWirdebaT, vinaida n wina klasebSi 
ukve akeTebdnen msgavs amocanebs maswavleblis miTiTebiT. es amoca nebi saSualebas 
iZleva, maswavlebels xelT hqondes samuSao im moswavleebisaT vis, romlebic klas-
Tan SedarebiT ufro swrafad iTviseben masalas. zemoxse ne buli amocanebi xels 
uwyobs moswavleTa interesis gaRviZebas, kritikuli azrov nebis Camoyalibebas, 
problemebisadmi sxva dasxva midgomas. maTi xSirad CarTva sagakveTilo procesSi 
xels Seuwyobs maTema tikur wreebSi muSaobas (Tu aseTi wreebi arsebobs skolaSi) 
an nawilobriv mainc Seasrulebs am funqcias, wris ararsebobis SemTxvevaSi. maswav-
lebels Tavadac SeuZlia, Seadginos msgav si amocanebi mocemuli nimuSebis mixedviT. 
am amocanaTa amoxsnis Cven mier Semo Tavazebuli xedva daexmareba maswavlebels da 
SesZens arastandartuli amocanebis amoxsnis xerxebis gamoyenebis gamocdilebas, 
rac calsaxad xels Seuwyobs mis profesiul ganviTarebas.

meTodika
paragrafis struqtura maqsimalurad uzrunvelyofs moswavlis CarTulobas 
sagakveTilo procesSi. yoveli paragrafi iwyeba moswavleebisTvis (individualu-
rad an wyvilebSi) gankuTvnili davalebiT, romlis gadawyvetis Semdegac mozardi 
mzadaa axa li masalis asaTviseblad, romlis gaazrebasa da aTvisebas xels uwyobs 
paragrafSi CarTuli „individualuri kiTxvebi“, romlebic zog paragrafSi ramden-
ime adgilas gvxvdeba (imis mixedviT, Tu ramdenad iTxovs amas paragrafSi gadmoce-
muli masala). amave dros, moswavlesa da maswavlebels exmareba imis SefasebaSi, Tu 
ramdenadaa aTvisebuli da gaazrebuli esa Tu is Tematuri momenti.
moswavlis wignSi mravladaa sxvadasxva aqtivobis Semcveli davalebebi: proeqti, 
praqtikuli samuSao...
paragrafis es struqtura uzrunvelyofs moswavleze orientirebuli gakve Tilis 
Catarebas, sadac maswavlebeli ar aris masalis gadmomcemi da moswavle – pasiuri 
msme neli.
moswavle aqtiurad monawileobs sagakveTilo procesSi. yoveli daskvna, ganmarteba 
da wesi yalibdeba moswavleebisa da maswavleblis erToblivi Zalis xmeviT. yovel 
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Tavs axlavs erTi an ori „testi TviTSemowmebisTvis“, romelTa daniSnulebacaa ara 
mxolod testSi mocemuli davalebebis Sesruleba, aramed moswavlis mier sakuTari 
Tavis Sefaseba. 

maswavleblis wignis struqtura
maswavleblis wignSi mocemulia mkafio miTiTebebi da amoxsnebi yoveli TavisTvis 
gankuTvnili sakontrolo weris nimuSebiTurT. gakveTilis msvle loba paragrafis 
struqturiTaa uzrunvelyofili, magram maswavlebels SeuZlia, Secvalos igi Sexe-
du lebisamebr.
maswavleblis wignSi, aseve, mocemulia Sefasebis sistema, miznebisa da Sedegebis 
ruka, gakveTilis scenarebi konkretuli paragrafisTvis.
maswavleblis wignis bolos mocemulia damxmare literatura, Semajamebeli sa-
muSaos nimuSebi da moswavlis wignSi Sesuli amocanebis/savarjiSoebis, maT Soris, 
rubrikis – `amocanebi maTematikis moyvarulTaTvis~ – pasuxebi.

gTavazobT gakveTilis Catarebis zogad sqemas:
I – micemuli individualuri davaleba (5 wT); 
II – am davalebebis prezentacia moswavleTa mier (5-10 wT); 
III – axali masalis ganxilva (maswavlebeli da moswavleebi erToblivad) (10-15 wT); 
IV – axali masalis gamyareba, ganmtkiceba – wignSi mocemuli individualuri an 
wyvilebisTvis gankuTvnili kiTxvebiT (5-10 wT); 
V – paragrafSi ganxiluli amoxsnili amocanebis garCeva-gaazreba, xSirad diskusii-
Tac (10 wT); 
VI – gakveTilis Sejameba, davalebis micema (5 wT). 



8

sa
ga

ni
: m

aT
em

at
ik

a

mi
ma

r
T

u
l

eb
a:

 m
o

na
c

em
T

a 
in

t
er

pr
et

ac
ia

 d
a 

an
al

iz
i.

kl
as

i:
 8

I T
av

i

sa
mi

z
ne

 c
ne

ba
 d

a 
c

ne
-

ba
sT

an
 d

ak
av

Si
r

eb
u

l
i 

mk
vi

d
r

i 
wa

r
mo

d
g

en
eb

i

sa
ki

T
xi

 /
 

sa
ki

T
xe

bi
sa

kv
an

Zo
 S

ek
iT

xv
a 

/ 
sa

kv
an

Zo
 

Se
ki

T
xv

eb
i

ko
mp

l
eq

su
r

i 
d

av
al

eb
a 

/ 
ko

mp
l

eq
su

r
i 

d
av

al
eb

eb
i

•
 

sa
gn

eb
s 

Se
iZ

l
eb

a 
hq

o
nd

es
 g

eo
me

t
r

iu
l

i 
sx

eu
l

eb
is

 f
o

r
me

bi
;

•
 

ge
o

me
t

r
iu

l
i 

sx
e-

u
l

i,
 m

ag
al

iT
ad

 k
u

bi
, 

Se
iZ

l
eb

a 
ar

 i
yo

s 
sw

o
r

ad
 

ag
eb

u
l

i,
 m

ag
r

am
 C

ve
n 

am
as

 
T

va
l

iT
 v

er
 S

ev
am

Cn
ev

T
.

•
 

ge
o

me
-

t
r

iu
l

i 
sx

eu
l

eb
i

•
 

al
ba

-
T

o
ba

T
a 

T
eo

r
ii

s 
d

a 
ma

T
em

a-
t

ik
u

r
i 

st
at

is
t

i-
ki

s 
el

-
em

en
t

eb
i

•
 

r
o

me
l

i 
ge

o
me

t
r

iu
l

i 
sx

eu
l

is
 f

o
r

ma
 a

qv
s 

ka
ma

-
T

el
s?

•
 

r
o

go
r

 f
iq

r
o

bT
, e

r
T

na
i-

r
ad

 m
o

sa
l

o
d

ne
l

ia
 T

u
 a

r
a,

 
ka

ma
T

l
is

 g
ag

o
r

eb
is

as
 a

ma
 T

u
 

im
 r

ic
xv

is
 m

o
sv

l
a?

•
 

r
am

d
en

i 
wa

xn
ag

i 
aq

vs
 k

am
a-

T
el

s?
•

 
Se

gi
Zl

ia
T

 S
ea

mo
wm

o
T

 
r

am
d

en
ad

 s
wo

r
i 

f
o

r
ma

 a
qv

s 
ka

ma
T

el
s 

- 
r

o
go

r
c

 k
u

bs
?

•
 

Se
qm

en
iT

 T
ab

aS
ir

is
ga

n 
ka

ma
T

el
i;

•
 

f
u

r
c

el
z

e 
Ca

mo
we

r
eT

 1
-d

an
 6

-m
d

e 
r

ic
xv

eb
i;

•
 

ga
ag

o
r

eT
 k

am
aT

el
i 

d
a 

im
 r

ic
xv

is
 g

as
wv

r
iv

, r
o

-
me

l
ic

 m
o

va
, f

u
r

c
el

z
e 

ga
ak

eT
eT

 m
o

ni
Sv

na
;

•
 

ga
ag

o
r

eT
 s

u
l

 m
c

ir
e 

20
0 

j
er

;
•

 
d

aa
j

am
eT

 T
iT

o
eu

l
i 

r
ic

xv
is

 m
o

sv
l

is
 s

ix
Si

r
e;

•
 

ga
mo

T
va

l
eT

 g
ag

o
r

eb
aT

a 
sa

er
T

o
 r

ic
xv

i;
•

 
ga

mo
T

va
l

eT
 T

iT
o

eu
l

i 
r

ic
xv

is
 m

o
sv

l
is

 f
ar

d
o

-
bi

T
i 

si
xS

ir
e;

•
 

mi
R

eb
u

l
i 

Se
d

eg
eb

i 
Se

ad
ar

eT
 1 6-s

;
•

 
r

o
go

r
 f

iq
r

o
bT

, S
eg

iZ
l

ia
T

 T
u

 a
r

a 
d

aa
sk

vn
aT

 T
u

 
r

am
d

en
ad

 s
wo

r
ad

 g
am

o
Ze

r
we

T
 k

am
aT

el
i 

(k
u

bi
s 

mo
d

el
i)

.

mo
d

el
i:

 r
ea

l
u

r
i 

si
t

u
a-

c
ii

s 
aR

we
r

is
aT

vi
s 

ga
mo

i-
ye

ne
ba

 m
is

i 
am

sa
xv

el
i 

ma
r

t
iv

i 
mo

d
el

i,
 r

o
-

me
l

ic
 g

am
o

xa
t

av
s 

si
t

u
a-

c
ia

s 
ma

r
t

iv
i 

f
o

r
mi

T
.

l
o

gi
ka

: a
z

r
o

vn
eb

is
 

mi
ma

r
T

va
 T

va
l

sa
Ci

no
 

ma
ga

l
iT

is
ke

n,
 r

iT
ac

 
ma

r
t

iv
ad

 m
ii

R
we

va
 a

r
-

gu
me

nt
eb

is
 s

af
u

Zv
el

z
e 

Se
sa

ba
mi

si
 d

as
kv

ne
bi

.

aq
t

iv
o

ba
 /

 a
qt

iv
o

be
bi

Se
f

as
eb

is
 k

r
it

er
iu

me
bi

 

I e
t

ap
i 

- 
mo

sw
av

l
ee

bi
sT

vi
s 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 g
ac

no
ba

II 
et

ap
i 

- 
mo

sw
av

l
eT

a 
wi

na
r

e 
c

o
d

ni
s 

ga
aq

t
iu

r
eb

a 
ko

mp
l

eq
su

r
i 

d
av

al
eb

is
 

Se
sa

sr
u

l
eb

l
ad

 s
aW

ir
o

 c
o

d
ni

s 
ga

x-
se

ne
ba

.
III

 e
t

ap
i 

- 
d

av
al

eb
is

 S
es

as
r

u
l

eb
l

ad
 

sa
W

ir
o

 m
as

al
is

 d
am

u
Sa

ve
ba

;
IV

 e
t

ap
i 

- 
ko

mp
l

eq
su

r
i 

d
av

al
eb

is
 

pr
ez

en
t

ac
ia

, d
is

ku
si

a 
wa

r
mo

qm
ni

l
 

sa
ki

T
xe

bT
an

 d
ak

av
Si

r
eb

iT
.

mo
sw

av
l

es
 S

eu
Zl

ia
:

•
 

ga
mo

iy
en

o
s 

mi
R

eb
u

l
i 

c
o

d
na

 p
r

aq
t

ik
u

l
 s

am
u

Sa
o

s 
Se

sr
u

l
eb

is
as

;
•

 
an

al
iz

is
 s

af
u

Zv
el

z
e 

d
aa

sk
vn

as
, T

u
 r

am
d

en
ad

 s
wo

-
r

ad
 S

eZ
l

o
 p

r
aq

t
ik

u
l

i 
sa

mu
Sa

o
s 

Se
sr

u
l

eb
a.

 

sa
sw

av
l

o
 T

em
eb

is
 m

at
r

ic
a



9

sa
ga

ni
: m

aT
em

at
ik

a

mi
ma

r
T

u
l

eb
a:

 g
eo

me
t

r
ia

kl
as

i:
 8

II 
T

av
i

sa
mi

z
ne

 c
ne

ba
 d

a 
c

ne
ba

sT
an

 
d

ak
av

Si
r

eb
u

l
i 

mk
vi

d
r

i 
wa

r
mo

d
g

en
eb

i

sa
ki

T
xi

 /
 

sa
ki

T
xe

bi
sa

kv
an

Zo
 S

ek
iT

xv
a 

/ 
sa

kv
an

Zo
 S

ek
iT

xv
eb

i
ko

mp
l

eq
su

r
i 

d
av

al
eb

a 
/ 

ko
mp

l
eq

su
r

i 
d

av
al

eb
eb

i

•
 

ma
r

T
ku

T
xe

d
i 

Se
gv

iZ
l

ia
 

Se
vq

mn
aT

 2
 t

o
l

i 
ma

r
T

ku
T

xa
 

sa
mk

u
T

xe
d

is
ga

n 
d

a 
pi

r
iq

iT
, 

ma
r

T
ku

T
xe

d
i 

Se
gv

iZ
l

ia
 

ga
vy

o
T

 2
 t

o
l

 m
ar

T
ku

T
xa

 
sa

mk
u

T
xe

d
ad

;
•

 
ne

bi
sm

ie
r

i 
br

t
ye

l
i 

f
ig

u
r

a 
Se

gv
iZ

l
ia

 d
av

W
r

aT
 

Cv
en

T
vi

s 
sa

in
t

er
es

o
 f

ig
-

u
r

eb
ad

;
•

 
f

ig
u

r
is

 f
ar

T
o

bi
 m

is
i 

yv
el

a 
na

wi
l

is
 f

ar
T

o
bT

a 
j

am
is

 t
o

l
ia

.

br
t

ye
l

i 
f

ig
u

r
eb

i,
 

mr
av

al
-

ku
T

xe
d

eb
i,

 
f

ig
u

r
is

 
pe

r
im

et
r

i,
 

f
ar

T
o

bi
, 

u
ma

r
t

iv
es

i 
ag

eb
eb

i.

•
 

r
o

go
r

 a
va

go
T

 m
ar

T
ku

T
xa

 s
am

ku
T

xe
-

d
i 

ka
T

et
eb

iT
?

•
 

mo
c

em
u

l
 w

er
t

il
z

e 
r

o
go

r
 g

av
at

ar
-

o
T

 m
o

c
em

u
l

i 
wr

f
is

 p
ar

al
el

u
r

i 
wr

f
e?

•
 

r
o

go
r

 g
am

o
iT

vl
eb

a 
ma

r
T

ku
T

xe
d

is
 

pe
r

im
et

r
i?

•
 

r
o

go
r

 g
am

o
iT

vl
eb

a 
ma

r
T

ku
T

xe
d

is
 

f
ar

T
o

bi
?

•
 

r
o

go
r

 g
am

o
iT

vl
eb

a 
f

ig
u

r
is

 f
ar

-
T

o
bi

, T
u

 v
ic

iT
 m

is
i 

na
wi

l
eb

is
 f

ar
T

o
-

be
bi

?
•

 
r

o
go

r
 g

am
o

vT
va

l
o

T
 f

ig
u

r
is

 
na

wi
l

is
 f

ar
T

o
bi

, T
u

 v
ic

iT
 m

T
l

ia
ni

 
f

ig
u

r
is

 f
ar

T
o

bi
 d

a 
mi

si
 d

an
ar

Ce
ni

 
na

wi
l

eb
is

 f
ar

T
o

be
bi

?

•
 

Se
qm

en
iT

 s
t

ad
io

ni
s,

 a
n 

T
qv

en
T

vi
s 

sa
su

r
ve

l
i 

ne
bi

sm
ie

r
i 

o
bi

eq
t

is
 m

ak
et

i
•

 
ga

z
o

me
T

 s
aW

ir
o

 m
o

na
kv

eT
eb

i 
d

a 
ga

mo
T

va
l

eT
 s

t
ad

io
ni

s 
pe

r
im

et
r

i.
•

 
ga

mo
T

va
l

eT
 s

t
ad

io
ni

s 
f

ar
T

o
bi

.
•

 
ga

mo
T

va
l

eT
 s

ar
be

ni
 b

il
ik

is
 f

ar
-

T
o

bi
.

•
 

mo
iZ

ie
T

 i
nf

o
r

ma
c

ia
, T

u
 r

o
go

r
i 

u
nd

a 
iy

o
s 

st
ad

io
ni

s 
si

gr
Zi

sa
 d

a 
si

ga
-

ni
s 

Se
f

ar
d

eb
a.

•
 

ar
is

 T
u

 a
r

a 
T

qv
en

s 
mi

er
 S

eq
mn

il
i 

ma
ke

t
is

 z
o

me
bi

 r
ea

l
u

r
i 

st
ad

io
ni

s 
z

o
me

bi
s 

pr
o

po
r

c
iu

l
i

mo
d

el
i:

 r
ea

l
u

r
i 

o
bi

eq
t

is
 

mo
d

el
i 

ga
mo

xa
t

av
s 

o
bi

eq
t

s 
ma

r
t

iv
i 

f
o

r
mi

T
.

l
o

gi
ka

: a
z

r
o

vn
eb

is
 m

im
ar

T
-

va
 T

va
l

sa
Ci

no
 m

ag
al

i-
T

is
ke

n,
 r

iT
ac

 m
ar

t
iv

ad
 m

i-
iR

we
va

 S
es

ab
am

is
i 

d
as

kv
ne

bi
.

aq
t

iv
o

ba
 /

 a
qt

iv
o

be
bi

Se
f

as
eb

is
 k

r
it

er
iu

me
bi

 

I e
t

ap
i-

 m
o

sw
av

l
ee

bi
sT

vi
s 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 
ga

c
no

ba
II 

et
ap

i 
- 

mo
sw

av
l

eT
a 

wi
na

r
e 

c
o

d
ni

s 
ga

aq
t

iu
r

eb
a

III
 e

t
ap

i 
- 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 p
r

ez
en

t
ac

ia
, d

is
-

ku
si

a 
wa

r
mo

qm
ni

l
 s

ak
iT

xe
bT

an
 d

ak
av

Si
r

eb
iT

.

mo
sw

av
l

es
 S

eu
Zl

ia
:

•
 

ga
mo

iy
en

o
s 

mi
R

eb
u

l
i 

c
o

d
na

 p
r

aq
t

i-
ku

l
 s

am
u

Sa
o

s 
Se

sr
u

l
eb

is
as

;
•

 
an

al
iz

is
 s

af
u

Zv
el

z
e 

Se
am

o
wm

o
s,

 
r

am
d

en
ad

 s
wo

r
ad

 S
eZ

l
o

 d
av

al
eb

is
 S

es
-

r
u

l
eb

a.
 



10

sa
ga

ni
: m

aT
em

at
ik

a

mi
ma

r
T

u
l

eb
a:

 a
l

ge
br

a.

kl
as

i:
 8

III
 T

av
i

sa
mi

z
ne

 c
ne

ba
 d

a 
c

ne
ba

sT
an

 
d

ak
av

Si
r

eb
u

l
i 

mk
vi

d
r

i 
wa

r
-

mo
d

g
en

eb
i

sa
ki

T
xi

 /
 

sa
ki

T
xe

bi
sa

kv
an

Zo
 S

ek
iT

xv
a 

/ 
sa

kv
an

Zo
 

Se
ki

T
xv

eb
i

ko
mp

l
eq

su
r

i 
d

av
al

eb
a 

/ 
ko

mp
l

eq
su

r
i 

d
av

al
eb

eb
i

•
 

r
o

go
r

c
 r

ao
d

en
o

be
bi

, 
as

ev
e 

na
t

u
r

al
u

r
i 

r
ic

xv
eb

i 
ga

ns
xv

av
d

eb
ia

n 
er

T
ma

ne
T

is
-

ga
n.

•
 

ko
nt

eq
st

id
an

 g
am

o
md

in
-

ar
e,

 r
am

d
en

im
e 

r
ic

xv
i 

Se
gv

i-
Zl

ia
 e

r
T

 j
gu

f
Si

 g
an

vi
xi

-
l

o
T

, m
iu

xe
d

av
ad

 i
mi

sa
, r

o
m 

es
 r

ic
xv

eb
i 

er
T

ma
ne

T
is

ga
n 

ga
ns

xv
av

d
eb

ia
n.

na
t

u
-

r
al

u
r

i 
r

ic
xv

eb
i,

 
t

o
l

o
ba

, 
u

t
o

l
o

ba

•
 

r
am

d
en

i 
bu

r
T

u
l

a 
Se

i-
Zl

eb
a 

iy
o

s 
I y

u
T

Si
 i

mi
sa

T
vi

s,
 

r
o

m 
r

ao
d

en
o

ba
 i

yo
s 

yv
el

az
e 

me
t

i?
 (C

am
o

T
va

l
eT

)
•

 
r

am
d

en
i 

bu
r

T
u

l
a 

u
nd

a 
mo

T
av

sd
es

 I 
d

a 
IV

 y
u

T
Si

 e
r

-
T

ad
?

•
 

r
am

d
en

i 
bu

r
T

u
l

a 
u

nd
a 

Ca
vd

o
T

 I 
yu

T
Si

?
•

 
r

am
d

en
i 

bu
r

T
u

l
a 

Ca
vd

o
T

 
IV

 y
u

T
Si

?

•
 

gv
W

ir
d

eb
a 

75
 d

et
al

i,
 r

o
me

l
T

a 
d

am
z

ad
eb

ac
 S

es
-

aZ
l

eb
el

ia
 4

 s
aa

mq
r

o
Si

. I
 s

aa
mq

r
o

Si
 x

ar
is

xi
 m

aR
al

ia
, 

am
it

o
m 

gv
in

d
a,

 r
ac

 S
ei

Zl
eb

a 
me

t
i 

d
et

al
i 

d
av

u
kv

e-
T

o
T

. I
I d

a 
III

 s
aa

mq
r

o
Si

 S
es

aZ
l

eb
el

ia
 4

5 
d

et
al

is
 

ga
d

an
aw

il
eb

a.
 IV

 s
aa

mq
r

o
s 

xa
r

is
xi

 a
r

 v
ic

iT
, a

mi
t

o
m 

gv
in

d
a 

r
ac

 S
ei

Zl
eb

a 
na

kl
eb

i 
d

et
al

i 
Se

vu
kv

eT
o

T
.

•
 

si
t

u
ac

ii
s 

an
al

iz
is

 s
af

u
Zv

el
z

e 
Se

sa
Zl

eb
el

ia
 a

m 
pr

o
bl

em
is

 m
ar

t
iv

i 
mo

d
el

is
 S

eq
mn

a:
 a

iR
eT

 4
 y

u
T

i 
d

a 
75

 b
u

r
T

u
l

a.
 g

ad
aa

na
wi

l
eT

 b
u

r
T

u
l

eb
i 

yu
T

eb
Si

 i
m 

pi
r

o
bi

T
, r

o
m:

 I 
yu

T
Si

 i
qn

eb
a 

yv
el

az
e 

me
t

i 
bu

r
T

u
l

a,
 

II 
d

a 
III

 y
u

T
eb

Si
 g

ad
aa

na
wi

l
eT

 4
5 

bu
r

T
u

l
a,

 IV
 y

u
T

Si
 

mo
aT

av
se

T
 r

ac
 k

i 
Se

iZ
l

eb
a 

na
kl

eb
i 

bu
r

T
u

l
a.

mo
d

el
i:

 r
ea

l
u

r
i 

si
t

u
ac

ii
s 

aR
we

r
is

aT
vi

s 
ga

mo
iy

en
eb

a 
mi

si
 a

ms
ax

ve
l

i 
ma

r
t

iv
i 

mo
d

-
el

i,
 r

o
me

l
ic

 g
am

o
xa

t
av

s 
si

t
u

ac
ia

s 
ma

r
t

iv
i 

f
o

r
mi

T
.

l
o

gi
ka

: a
z

r
o

vn
eb

is
 m

im
ar

T
-

va
 T

va
l

sa
Ci

no
 m

ag
al

iT
is

ke
n,

 
r

iT
ac

 m
ar

t
iv

ad
 m

ii
R

we
va

 
ar

gu
me

nt
eb

is
 s

af
u

Zv
el

z
e 

Se
sa

ba
mi

si
 d

as
kv

ne
bi

aq
t

iv
o

ba
 /

 a
qt

iv
o

be
bi

Se
f

as
eb

is
 k

r
it

er
iu

me
bi

 

I e
t

ap
i:

 m
o

sw
av

l
ee

bi
sT

vi
s 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 g
ac

no
ba

II 
et

ap
i:

 k
o

mp
l

eq
su

r
i 

d
av

al
eb

is
 S

es
as

-
r

u
l

eb
l

ad
 s

aW
ir

o
 s

ak
iT

xe
bi

s 
ga

xs
en

eb
a

III
 e

t
ap

i:
 r

ea
l

u
r

i 
si

t
u

ac
ii

s 
Se

sa
ba

mi
si

 
ma

r
t

iv
i 

mo
d

el
is

 S
eq

mn
a

IV
 e

t
ap

i:
 m

o
sw

av
l

em
 u

nd
a 

ga
ia

z
r

o
s 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 p
r

ez
en

t
ac

ia
, 

d
is

ku
si

a 
d

av
al

eb
is

 c
al

ke
u

l
 e

t
ap

eb
T

-
an

 d
ak

av
Si

r
eb

iT

mo
sw

av
l

es
 S

eu
Zl

ia
:

•
 

ga
d

aW
r

as
 p

r
o

bl
em

a 
si

t
u

ac
ii

s 
aR

mw
er

i 
ma

r
t

iv
i 

mo
d

el
is

 s
aS

u
al

eb
iT

;
•

 
ga

mo
iy

en
o

s 
mi

R
eb

u
l

i 
c

o
d

na
 a

R
we

r
il

 s
it

u
ac

ia
-

Si
; 

•
 

si
t

u
ac

ii
s 

aR
mw

er
i 

ma
r

t
iv

i 
mo

d
el

is
 m

ag
al

iT
z

e 
Se

am
o

wm
o

s,
 T

u
 r

am
d

en
ad

 s
wo

r
ad

 S
ea

sr
u

l
a 

ko
nk

r
e-

t
u

l
i 

d
av

al
eb

a.



11

sa
ga

ni
: m

aT
em

at
ik

a

mi
ma

r
T

u
l

eb
a:

 a
l

ge
br

a.

kl
as

i:
 8

IV
 T

av
i

sa
mi

z
ne

 c
ne

ba
 d

a 
c

ne
ba

sT
an

 
d

ak
av

Si
r

eb
u

l
i 

mk
vi

d
r

i 
wa

r
mo

d
-

g
en

eb
i

sa
ki

T
xi

 /
 

sa
ki

T
xe

bi
sa

kv
an

Zo
 S

ek
iT

xv
a 

/ 
sa

kv
an

Zo
 

Se
ki

T
xv

eb
i

ko
mp

l
eq

su
r

i 
d

av
al

eb
a 

/ 
ko

mp
l

eq
su

r
i 

d
av

al
eb

eb
i

•
 

mo
na

kv
eT

is
 s

ig
r

Ze
 -

 m
is

i 
ma

xa
-

si
aT

eb
el

ia
;

•
 

mo
na

kv
eT

is
 s

ig
r

Ze
 r

ic
xv

i 
ga

mo
is

ax
eb

a;
•

 
z

o
gi

 m
o

na
kv

eT
is

 s
ig

r
Ze

 
r

ac
io

na
l

u
r

i 
r

ic
xv

iT
 g

am
o

is
-

ax
eb

a
•

 
ar

se
bo

bs
 m

o
na

kv
eT

i,
 r

o
ml

is
 

si
gr

Ze
 r

ac
io

na
l

u
r

i 
r

ic
xv

iT
 

ar
 g

am
o

is
ax

eb
a

•
 

r
ic

xv
iT

 R
er

Zz
e 

mo
iZ

eb
ne

ba
 

we
r

t
il

eb
i,

 r
o

me
l

T
ac

 S
ee

sa
ba

m-
eb

a 
ir

ac
io

na
l

u
r

i 
r

ic
xv

eb
i.

r
ac

io
na

-
l

u
r

i 
d

a 
ir

ac
io

-
na

l
u

r
i 

r
ic

xv
eb

i;
 

pi
T

ag
o

r
as

 
T

eo
r

em
a,

 
ag

eb
is

 
u

ma
r

t
iv

es
i 

am
o

c
an

eb
i.

•
 

ar
se

bo
bs

 T
u

 a
r

a 
ma

r
T

ku
T

xa
 

sa
mk

u
T

xe
d

i,
 r

o
ml

is
 y

ve
l

a 
gv

er
d

i 
ga

mo
is

ax
eb

a 
na

t
u

r
al

u
r

i 
r

ic
xv

e-
bi

T
?

•
 

ar
se

bo
b 

T
u

 a
r

a 
ma

r
T

ku
T

xa
 s

am
-

ku
T

xe
d

i,
 r

o
ml

is
 g

ve
r

d
ic

 g
am

o
is

-
ax

eb
a 

ir
ac

io
na

l
u

r
i 

r
ic

xv
iT

?
•

 
ga

mo
is

ax
eb

a 
T

u
 a

r
a 

r
ic

xv
iT

i 
R

er
Zi

s 
yv

el
a 

we
r

t
il

is
 k

o
o

r
d

i-
na

t
i 

r
ac

io
na

l
u

r
i 

r
ic

xv
iT

?

•
 

Se
qm

en
i 

ma
r

T
ku

T
xa

 s
ax

az
av

i,
 r

o
ml

is
 

er
T

i 
ka

T
et

i 
ga

mo
is

ax
eb

a 
ir

ac
io

na
l

u
r

i 
r

ic
xv

iT
.

•
 

ga
mo

T
va

l
e 

mi
R

eb
u

l
i 

mo
d

el
is

 f
ar

-
T

o
bi

 d
a 

pe
r

im
et

r
i.

•
 

r
ic

xv
iT

 R
er

Zz
e,

 m
is

i 
sa

T
av

id
an

 
ga

d
az

o
me

 a
m 

sa
xa

z
av

is
 i

r
ac

io
na

l
u

r
i 

r
ic

xv
is

 S
es

ab
am

is
i 

ka
T

et
is

 t
o

l
i 

mo
n-

ak
ve

T
i

•
 

d
aa

sa
xe

l
e 

mi
R

eb
u

l
i 

we
r

t
il

is
 k

o
o

r
-

d
in

at
i

•
 

ga
ak

eT
e 

Se
sa

ba
mi

si
 d

as
kv

na
.

mo
d

el
i:

 r
ea

l
u

r
i 

mi
z

ni
sT

vi
s 

ga
mo

iy
en

eb
a 

ma
r

t
iv

i 
mo

d
el

i,
 

r
o

me
l

ic
 g

am
o

iy
en

eb
a 

mo
c

em
u

l
i 

mi
z

ni
s 

mi
sa

R
we

va
d

.
l

o
gi

ka
: a

z
r

o
vn

eb
is

 m
im

ar
T

va
 

T
va

l
sa

Ci
no

 m
ag

al
iT

is
ak

en
, r

iT
-

ac
 a

r
gu

me
nt

eb
is

 s
af

u
Zv

el
z

e 
mi

iR
we

va
 S

es
ab

am
is

i 
d

as
kv

ne
bi

.

aq
t

iv
o

ba
 /

 a
qt

iv
o

be
bi

Se
f

as
eb

is
 k

r
it

er
iu

me
bi

 

I e
t

ap
i 

- 
mo

sw
av

l
ee

bi
sa

T
vi

s 
ko

mp
l

eq
su

r
i 

d
av

a-
l

eb
is

 g
ac

no
ba

;
II 

et
ap

i 
- 

ko
mp

l
eq

su
r

i 
d

av
al

eb
is

 S
es

as
r

u
l

e-
bl

ad
 s

aW
ir

o
 s

ak
iT

xe
bi

s 
ga

xs
en

eb
a;

III
 e

t
ap

i 
- 

r
ea

l
u
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 p
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 c
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d
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 p
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 p
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 d
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 p
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 p
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 p
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 b
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 c
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 c
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 c
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amonaridi „erovnuli saswavlo gegmidan“

moswavlis Sefasebis sistema

moswavlis Sefasebis mizani, principebi da amocanebi

1. moswavlis Sefasebis mTavari mizania swavla-swavlebis xarisxis marTva, rac gu-
lisxmobs, erTi mxriv, swavlis xarisxis gaumjobesebaze zrunvas da, meore mxriv, swav-
la-swavlebis xarisxis monitorings. Sefaseba unda iZleodes informacias moswavlis 
individualuri progresis Sesaxeb. 

2. moswavlis Sefaseba aris swavla-swavlebis ganuyofeli nawili. Tanamimdevruli 
saganmanaTleblo procesis uzrunvelsayofad, moswavlis Sefaseba unda daefuZnos 
swavlis konstruqtivistul principebs. 

3. moswavlis Sefasebis ZiriTad amocanebs warmoadgens: 

a) aCvenos rogor mimdinareobs moswavlis codnis konstruirebis procesi da mex-
sierebaSi codnaTa urTierTdakavSireba;

b) axali saswavlo sakiTxis/Temis dawyebamde daadginos moswavlis winare codna da 
warmodgenebi;

g) gamoavlinos, ramdenad axerxebs moswavle sakuTari Zlieri da susti mxareebis da-
moukideblad Sefasebas, aseve - ramdenad gaazrebul da efeqtian nabijebs dgams igi 
sakuTari winsvlis xelSesawyobad;

d) moicvas samive kategoriis codna;

e) aCvenos, ramdenad axerxebs moswavle codnis erTobliobaTa funqciurad ga-
moyenebas Sinaarsian konteqstebSi.

4. ZiriTadi amocanebis gadasaWrelad, moswavlis SefasebaSi, prioriteti mieniWeba 
kompleqsur, konteqstis mqone davalebebs, romelTa Sesruleba moswavles ubiZgebs 
codnis sxvadasxva komponentis interaqtiulad da Tanadroulad gamo yenebisken.

ganmsazRvreli da ganmaviTarebeli Sefaseba

1. Sefaseba SeiZleba iyos: ganmsazRvreli da ganmaviTarebeli. 

2. ganmsazRvreli Sefaseba adgens moswavlis miRwevis dones sagnobrivi saswavlo 
gegmis SedegebTan mimarTebaSi. 

3. ganmaviTarebeli Sefaseba adgens TiToeuli moswavlis ganviTarebis dinamikas da 
mimarTulia swavlis xarisxis gaumjobesebaze. 
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ganmsazRvreli da ganmaviTarebeli Sefasebebis aRweriloba

ganmaviTarebeli ganmsazRvreli

miznebi: swavlis xarisxis gaumjobeseba;

moswavlis winsvlisa da ganviTarebis 
xelSewyoba.

moswavlis akademiuri miRw-
evis donis dadgena sagnobrivi 
saswavlo gegmis SedegebTan 
mimarTebaSi.

amocanebi: codnis konstruirebisa da codnaTa 
urTierTdakavSirebis procesis 
Sefaseba; 

winare codnis/warmodgenebis dad-
gena;

moswavlis mier Tavisive Zlieri da 
susti mxareebis dadgenis unaris 
Sefaseba; 

moswavlis mier sakuTari winsvlis 
xelSesawyobad gaazrebuli nabi-
jebis gadadgmis unaris Sefaseba;

codnis samive kategoriis aTvisebis 
procesis Sefaseba;

codnis erTobliobaTa funqciurad 
gamoyenebis unaris Sefaseba.

codnaTa urTierTdakav-
Sirebis unaris Sefaseba; 

codnis samive kategoriis 
gamoyenebis unaris Sefaseba;

codnis erTobliobaTa fun-
qciurad gamoyenebis unaris 
Sefaseba.

warmatebis 
kriteriumi:

ganxorcielebuli winsvla winare 
SedegebTan/ winare donesTan Seda-
rebiT.

miRwevis done sagnobrivi sas-
wavlo gegmis moTxovnebTan 
Seda rebiT.

Semfasebeli 
da Sefasebis 
formebi: 

maswavlebeli: zepirsityvieri an 
werilobiTi ukukavSiri, wamaxalise-
beli miTiTebebi, simboluri niSnebi 
da a.S.

moswavleebi: TviTSefasebiT; urT-
ierTSefasebiT.

maswavlebeli: qula (SeiZleba 
axldes komentari Zlieri 
da susti mxareebis aRweriT, 
xarvezebis gamosasworebeli 
miTiTebebiT).
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akademiuri miRwevis doneebi da Sefasebis sistema

moswavleTa akademiuri miRwevebi fasdeba aTquliani sistemiT xuTi donis mixedviT:

qulebi Sefasebis doneebi

1 0
maRali

9
8

saSualoze maRali
7
6

saSualo
5
4

saSualoze dabali
3
2

dabali
1

Sefaseba dawyebiT, sabazo da saSualo safexurebze

V klasis meore semestrsa da VI-XII klasebSi ganmaviTarebeli da ganmsazRvreli Se-
faseba gamoiyeneba. moswavle fasdeba aTquliani sistemiT, yvelaze dabali qula aris 
1, xolo yvelaze maRali qula - 10. 

V-XII klasebSi sportis sagnobriv jgufSi gaerTianebul sagnebSi, saganSi „sagzao 
niSnebi da moZraobis usafrTxoeba“ da arCeviT sagnebSi moswavle fasdeba CaTvlis 
sistemiT: CaeTvala/ar CaeTvala.

moswavlis Sefasebis komponentebi

1. semestris ganmavlobaSi moswavleebi fasdebian Semdegi sami komponentis mixedviT:

a) mimdinare saSinao davaleba;

b) mimdinare saklaso davaleba;

g) Semajamebeli davaleba.

2. maswavlebels SeuZlia semestris ganmavlobaSi ganmaviTarebeli Sefaseba gamoiy-
enos nebismier komponentSi.

3. semestris ganmavlobaSi ganmsazRvreli SefasebiT moswavleebi fasdebian Semdeg 
komponentebSi:

a) mimdinare saklaso davaleba (V klasis meore semestri, VI-XII klasebi);

b) mimdinare saSinao davaleba (VII-XII klasebi);

g) Semajamebeli davaleba (V klasis meore semestri, VI-XII klasebi).

4. am muxlis me-3 punqtiT gansazRvrul komponentebs erTnairi wona aqvs.

5. I-VI klasebSi saSinao davalebis komponentSi gamoiyeneba mxolod ganmaviTarebeli 
Sefaseba.
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6. I-IV klasebsa da V klasis pirvel semestrSi saklaso da Semajamebel davalebaTa kom-
ponentebSi gamoiyeneba mxolod ganmaviTarebeli Sefaseba. 

7. V klasis meore semestrsa da VI-XII klasebSi saklaso da Semajamebel davalebaTa 
komponentebSi gamoiyeneba rogorc ganmsazRvreli, aseve ganmaviTarebeli Sefaseba. 

 

I-IV klasebi da V 
klasis pirveli 

semestri

V klasis meore 
semestri da VI 

klasi

sabazo da 
saSualo 

safexurebi

mimdinare saSinao 
davaleba

ganmaviTarebeli 
Sefaseba

ganmaviTarebeli 
Sefaseba

ganmaviTarebeli 
Sefaseba 

ganmsazRvreli 
Sefaseba

mimdinare 
saklaso davaleba

ganmaviTarebeli 
Sefaseba

ganmaviTarebeli 
Sefaseba 

ganmsazRvreli 
Sefaseba

ganmaviTarebeli 
Sefaseba 

ganmsazRvreli 
Sefaseba

Semajamebeli 
davaleba

ganmaviTarebeli 
Sefaseba

ganmaviTarebeli 
Sefaseba 

ganmsazRvreli 
Sefaseba

ganmaviTarebeli 
Sefaseba 

ganmsazRvreli 
Sefaseba

8. Semajamebeli davalebis komponentSi savaldebuloa kompleqsuri, konteqstis 
mqone davalebebis gamoyeneba (mag., eses dawera, proeqtis momzadeba, laboratori-
uli kvlevis Catareba, referatis dawera, amocanis amoxsna, saxviTi da gamoyenebiTi 
xelovnebis nimuSis Seqmna, moTxrobis Sedgena, monacemTa bazis Seqmna, konkretuli 
problemis gadaWra, savele-gasvliTi samuSaos an saswavlo eqskursiis angariSis 
momzadeba da sxv.). amgvar davalebaSi Sesrulebuli samu Saos mravalmxrivi Sefasebi-
saTvis pedagogma unda SeimuSaos moswavleebis Sefasebis kriteriumebi.

9. erovnuli saswavlo gegma V klasis meore semestris, VI klasisa da sabazo-saSualo 
safexurebis TiToeuli sagnisaTvis gansazRvravs semestris ganmavlobaSi Casatare-
beli Semajamebeli davalebebis savaldebulo minimalur raodenobas.

10. moswavle valdebulia, Seasrulos klasSi Catarebuli yvela Semajamebeli dava-
leba (erovnuli saswavlo gegmiT dadgenili savaldebulo minimumi da skolis mier 
damatebiT dadgenili, am ukanasknelis arsebobis SemTxvevaSi.). 

11. Tu moswavle ar Seasrulebs romelime Semajamebel davalebas gacdenis gamo, 
skola valdebulia, misces mas gacdenili Semajamebeli davalebebis aRdgenis saSu-
aleba. Semajamebeli davalebebis aRdgenis vadebi da misi Catarebis forma ganisaz-
Rvreba saskolo saswavlo gegmiT.

12. TiToeuli maswavlebeli valdebulia, kaTedras warudginos mis mier klasSi Cat-
arebuli Semajamebeli davalebebis dokumentacia. aRniSnul dokumentaciaSi warmod-
genili unda iyos: Semajamebeli davalebis nomeri, Semajamebeli davalebis piroba, 
sagnis standartis is Sedegi/Sedegebi, romlis Sefasebasac emsa xureba konkretuli 
Semajamebeli davaleba; kriteriumebi, romliTac Sefasdeba es davalebebi; aseve, mo-
swavleebis mier Sesrulebuli da maswavleblis mier Sefasebuli Semajamebeli dava-
lebis ramdenime nimuSi an Sesrulebuli Semajamebeli davalebis amsaxveli vizual-
uri masala.
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ganmsazRvreli Sefasebis qulaTa saxeobebi

zogadsaganmanaTleblo sistemaSi gamoiyeneba ganmsazRvreli Sefasebis Semdegi saxe-
obebi:

a) sagnis mimdinare saklaso, mimdinare saSinao da Semajamebeli davalebebis qulebi, 
romlebsac moswavle iRebs semestris ganmavlobaSi;

b) sagnis semestruli qula - saganSi miRebuli Sefaseba TiToeul semestrSi;

g) sagnis wliuri qula - semestruli qulebidan gamomdinare Sefaseba saganSi. gamon-
akliss warmoadgens mexuTe klasis wliuri qula, romelic meore semestris sagnis se-
mestruli qulis identuria. wliur qulaSi SeiZleba wliuri gamocdis qulac aisax-
os, Tu aseTi gamocda gaTvaliswinebulia saskolo saswavlo gegmiT da skolis mier 
gansazRvrulia, rom mas gavlena eqneba sagnis wliur qulaze. 

qulebis gamoangariSebis wesi

1. sagnis semestruli qulis gamoangariSebis wesi:

a) moswavlis mier semestris ganmavlobaSi sxvadasxva komponentSi miRebuli qulebis 
jami unda gaiyos miRebuli qulebis raodenobaze; 

b) miRebuli qula unda damrgvaldes mTelis sizustiT (mag., 6,15 mrgvaldeba 6-mde; 
7,49 mrgvaldeba 7-mde; 8,5 mrgvaldeba 9-mde.);

g) im SemTxvevaSi, Tu moswavles ara aqvs Sesrulebuli yvela Catarebuli Sema jamebeli 
davaleba, misi semestruli qulis gamosaangariSeblad sxvadasxva komponentSi miRe-
buli qulebis jami unda gaiyos miRebuli qulebis raodenobisa da Seusrulebeli 
Semajamebeli davalebebis raodenobis jamze;

d) Tu semestris ganmavlobaSi skolidan skolaSi gadasvlisas aRmoCndeba, rom mimReb 
skolaSi romelime saganSi/sagnebSi Catarebulia Semajamebeli davalebis/davale-
bebis ufro meti raodenoba, vidre gamSveb skolaSi, mimRebi skola moswavlis Sema-
jamebeli davalebis raodenobas daiTvlis gamSveb skolaSi dadgenili da moswavlis 
mier Sesrulebuli, aseve, mimReb skolaSi moswavlis gadmosvlis momentidan Catare-
buli da mis mier Sesrulebuli Semajamebeli davalebebis mixedviT;

e) 36-e muxlis me-2 punqtiT gaTvaliswinebuli semestruli gamocdis Cabarebis SemTx-
vevaSi, semestruli qula gamoiTvleba misi gaTvaliswinebiT: gamocdis qula emateba 
sagnis semestrul qulas da jami iyofa orze.

2. sagnis wliuri qulis gamoangariSebis wesi:

a) sagnis wliuri qulis gamosaangariSeblad sagnis semestruli qulebis jami unda 
gaiyos orze; 

b) sagnis wliuri qula mrgvaldeba mTelis sizustiT (mag., 7,25 mrgvaldeba 7-mde; 4,49 
mrgvaldeba 4-mde; 9,5 mrgvaldeba 10-mde.); 

g) Tu saskolo saswavlo gegma iTvaliswinebs wliuri gamocdis Catarebas da gansaz-
Rvrulia, rom am gamocdis qulac aisaxeba sagnis wliur qulaze, maSin sag nis wliuri 
qula sami (ori - sagnis semestruli da erTi - gamocdis) qulis saSualo ariTmetiku-
lia (damrgvalebuli mTelis sizustiT);

d) Tu moswavles, skolidan skolaSi semestris mimdinareobisas gadasvlis gamo, moux-
deba gansxvavebuli sagnebis swavla da manamde naswavl saganSi miRebuli aqvs 32-e mux-
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lis me-3 punqtiT gaTvaliswinebuli Sefaseba, romlis saSualo ariTmetikuli aris 
5,0 an meti qula, es qula daufiqsirdeba naswavli sagnis wliur qulad. amasTan, mim-
Rebma skolam unda Seafasos moswavle axal gansxvavebul saganSi, Tu es eswreba semes-
tris dasrulebamde;

e) moswavlis mier semestris dasrulebis Semdeg skolidan skolaSi gadasvlis gamo, 
mimReb skolaSi gansxvavebuli sagnis swavlis SemTxvevaSi, gansxvavebuli sagnebis se-
mestruli qulebi aRiricxeba, rogorc ori damoukidebeli sagnis wliuri qula. (mag., 
Tu moswavle pirvel semestrSi ucxour enad swavlobda franguls, meore semestrSi 
ki frangulis nacvlad - germanuls, maSin franguli enis semestruli qula gadadis 
franguli enis wliur qulad, xolo germanuli enis semestruli qula - germanuli 
enis wliur qulad).

3. safexuris qulis gamoangariSebis wesi: 

a) safexuris qulis gamoTvlisas jamdeba safexuris manZilze naswavli yvela sag nis 
wliuri qula da jami iyofa wliuri qulebis saerTo raodenobaze;

b) safexuris qula mrgvaldeba meaTedis sizustiT (mag., 6,43 mrgvaldeba 6,4-mde; 7,58 
mrgvaldeba 7,6-mde; 9,75 mrgvaldeba 9,8-mde.).
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ʳʨʯʬʳʨʺʰʱʨ ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʮʬ 
 

ˀʬʹʨʭʨʲʰ  

ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʰʹ ʳʨʯʬʳʨʺʰʱʰʹ ʹʺʨʴʫʨʸʺʰ ˀʬʫʪʬʩʨ ˀʬʳʫʬʪʰ  ʴʨ˄ʰʲʬʩʰʹʨʪʨʴ:  
ʨ) ʹʨʪʴʰʹ ʹ˄ʨʭʲʨ-ʹ˄ʨʭʲʬʩʰʹ ʳʰʮʴʬʩʰ; 
ʩ) ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰ ʫʨ ˀʰʴʨʨʸʹʰ; 
ʪ) ʳʬʯʵʫʰʱʻʸʰ ʵʸʰʬʴʺʰʸʬʩʰ;  
ʫ) ˀʬʼʨʹʬʩʨ. 
 
ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʮʬ ʹʨʪʨʴʰ Äʳʨʯʬʳʨʺʰʱʨ³ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ, ʨʲʪʬʩʸʰʹ, ʪʬʵʳʬʺʸʰʰʹ, 
ʳʵʴʨ˂ʬʳʯʨ ʨʴʨʲʰʮʰʹʨ ʫʨ ʹʺʨʺʰʹʺʰʱʰʹ, ʨʲʩʨʯʵʩʰʹ ˀʬʹ˄ʨʭʲʨʹ ʪʻʲʰʹˆʳʵʩʹ.  
 
ʹʨʪʴʰʹ ʹ˄ʨʭʲʨ-ʹ˄ʨʭʲʬʩʰʹʨʹ ʳʵʹ˄ʨʭʲʬ ˁʨʸʯʻʲʰ ʰʽʴʬʩʨ ʨʽʺʰʭʵʩʬʩˀʰ, ʸʵʳʲʬʩʰ˂ ʳʨʹ ˀʬ˃ʬʴʰʲʰ 
˂ʵʫʴʰʹ ʶʸʨʽʺʰʱʨˀʰ ʪʨʳʵʿʬʴʬʩʰʹ ʹʨˀʻʨʲʬʩʨʹ ʳʰʹ˂ʬʳʹ. 
 
ʨ) ʹʨʪʴʰʹ ʹ˄ʨʭʲʨ-ʹ˄ʨʭʲʬʩʰʹ ʳʰʮʴʬʩʰ   

ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʮʬ ʳʨʯʬʳʨʺʰʱʰʹ ʹ˄ʨʭʲʬʩʰʹ ˃ʰʸʰʯʨʫʰ ʳʰʮʴʬʩʰʨ: 
 ʳʵʹ˄ʨʭʲʬ ʳʨʯʬʳʨʺʰʱʰʹ ʳʬˀʭʬʵʩʰʯ ʫʨʬʻʼʲʵʹ ʨʩʹʺʸʨʽʺʻʲʰ, ʲʵʪʰʱʻʸʰ ʫʨ ʱʸʰʺʰʱʻʲʰ 

ʨʮʸʵʭʴʬʩʰʹ ˆʬʸˆʬʩʹ; 
 ʳʵʹ˄ʨʭʲʬ ʫʨʬʻʼʲʵʹ ʳʨʯʬʳʨʺʰʱʰʹ ʬʴʨʹ - ʻʴʰʭʬʸʹʨʲʻʸ ʹʨˀʻʨʲʬʩʨʹ ʨʸʨ ʳʨʸʺʵ ʳʨʯʬʳʨʺʰʱʰʹ, 

ʨʸʨʳʬʫ ʹˆʭʨ ʳʬ˂ʴʰʬʸʬʩʬʩʰʹʨ ʫʨ ʹʨʳʿʨʸʵʹ ˀʬʹʨ˂ʴʵʩʨʫ, ʲʵʪʰʱʻʸʰ ʱʨʭˀʰʸʬʩʰʹ�ʩʳʬʩʰʹ 
ʫʨʹʨʴʨˆʨʫ; 

 ʳʵʹ˄ʨʭʲʬʳ ˀʬ˃ʲʵʹ ʸʬʨʲʻʸʰ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ ʳʨʯʬʳʨʺʰʱʻʸʰ ʰʴʹʺʸʻʳʬʴʺʬʩʰʹ 
ʪʨʳʵʿʬʴʬʩʰʯ. 

 
ʨʳ ʳʰʮʴʬʩʮʬ ʳʻˀʨʵʩʰʯ ʳʨʯʬʳʨʺʰʱʨ ʯʨʭʰʹ ˄ʭʲʰʲʹ ˀʬʰʺʨʴʹ ʬʸʵʭʴʻʲʰ ʹʨʹ˄ʨʭʲʵ ʪʬʪʳʰʹ ʳʰʹʰʰʹʨ 
ʫʨ ʳʰʮʴʬʩʰʯ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʻʲʰ ʻʴʨʸʬʩʰʹʨ ʫʨ ʾʰʸʬʩʻʲʬʩʬʩʰʹ ʪʨʴʭʰʯʨʸʬʩʨʹʨ ʫʨ 
ˁʨʳʵʿʨʲʰʩʬʩʨˀʰ.     

 
ʩ) ʹʺʨʴʫʨʸʺʰʹ  ˀʬʫʬʪʬʩʰ ʫʨ ˀʰʴʨʨʸʹʰ    
ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰ ʹʨʪʴʰʹ ʹ˄ʨʭʲʨ-ʹ˄ʨʭʲʬʩʰʹ ʳʰʮʴʬʩʰʫʨʴ ʪʨʳʵʳʫʰʴʨʸʬʵʩʹ. ʰʹʰʴʰ ʶʨʹʻˆʵʩʹ 
ˀʬʱʰʯˆʭʨʹ: ʸʨ ʻʴʫʨ ˀʬʬ˃ʲʵʹ ʳʵʹ˄ʨʭʲʬʹ ʳʨʯʬʳʨʺʰʱʨˀʰ ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʰʹ ʩʵʲʵʹ.  
ˀʬʫʬʪʬʩʰ ˇʪʻʼʫʬʩʨ ʹʨʳ ʳʰʳʨʸʯʻʲʬʩʨʫ:   
ʳʹˇʬʲʵʩʨ-ʫʨʹʨʩʻʯʬʩʨ - ʪʻʲʰʹˆʳʵʩʹ ʭʨʸʨʻʫʬʩʰʹ ʪʨʳʵʯʽʳʨʹ, ʹʸʻʲʨʫ ʨʴ ʱʬʸ˃ʵ ˀʬʳʯˆʭʬʭʬʩˀʰ 
ʳʨʯʰ ʳʨʸʯʬʩʻʲʵʩʰʹ ʱʭʲʬʭʨʹ, ʹʨ˄ʿʰʹʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʸˁʬʭʨʹʨ ʫʨ ʵʸʪʨʴʰʮʬʩʨʹ; ʨʸʹʬʩʰʯʰ ʫʨ 
ʨʸʨʨʸʹʬʩʰʯʰ ʯʭʰʹʬʩʬʩʰʹʨ ʫʨ ʳʵʴʨ˂ʬʳʬʩʰʹ ʬʸʯʳʨʴʬʯʰʹʪʨʴ ʪʨʳʰˇʭʴʨʹ, ʫʨʳʺʱʰ˂ʬʩʰʹ ʫʨ 
ʫʨʹʨʩʻʯʬʩʰʹ ˆʬʸˆʰʹ ˀʬʸˁʬʭʨʹ, ʨʸˁʬʻʲʰ ʹʺʸʨʺʬʪʰʰʹ ʭʨʸʪʰʹʰʨʴʵʩʰʹʨ ʫʨ ʳʰʹʰ ʪʨʳʵʿʬʴʬʩʰʹ 
ʹʨʮʾʭʸʬʩʰʹ ʪʨʴˆʰʲʭʨʹ, ʳʹˇʬʲʵʩʰʹ ˆʨʮʰʹ ʪʨʴʭʰʯʨʸʬʩʨʹ, ʨʲʺʬʸʴʨʺʰʻʲʰ ʪʮʰʹ ʳʵ˃ʬʩʴʨʹ 
ʹʨ˅ʰʸʵʬʩʰʹ ˀʬʳʯˆʭʬʭʨˀʰ, ʳʰʾʬʩʻʲʰ ʪʨʫʨ˄ʿʭʬʺʰʲʬʩʰʹ ʹʰʹ˄ʵʸʰʹʨ ʫʨ ʬʼʬʽʺʰʨʴʵʩʰʹ ʫʨʹʨʩʻʯʬʩʨʹ, 
ʪʨʳʵʴʨʱʲʰʹʰ ˀʬʳʯˆʭʬʭʬʩʰʹ ʨʾʴʰˀʭʴʨʹ ʫʨ ʳʨʯʰ ʪʨʴʮʵʪʨʫʬʩʰʹ ʨʸʨʳʨʸʯʬʩʻʲʵʩʰʹ ʫʨʹʨʩʻʯʬʩʨʹ 
�ʳʨʪ., ʱʵʴʺʸʳʨʪʨʲʰʯʰʹ ʳʵʿʭʨʴʰʯ). 
 
ʳʨʯʬʳʨʺʰʱʻʸʰ ʬʴʨ� ʱʵʳʻʴʰʱʨ˂ʰʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ˆʬʸˆʬʩʰ - ʪʻʲʰʹˆʳʵʩʹ ʳʨʯʬʳʨʺʰʱʻʸʰ 
ʵʩʰʬʽʺʬʩʰʹ ʪʨʴʹʨʮʾʭʸʬʩʬʩʰʹʨ ʫʨ ʯʭʰʹʬʩʬʩʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨʹ, ʺʬʸʳʰʴʬʩʰʹ, ʨʾʴʰˀʭʴʬʩʰʹʨ ʫʨ 
ʹʰʳʩʵʲʵʬʩʰʹ ʱʵʸʬʽʺʻʲʨʫ ʪʨʳʵʿʬʴʬʩʨʹ, ʳʨʯʬʳʨʺʰʱʻʸʰ ˀʰʴʨʨʸʹʰʹ ʰʴʼʵʸʳʨ˂ʰʰʹ ˄ʨʸʳʵʫʪʬʴʰʹ 
ˆʬʸˆʬʩʰʹʨ ʫʨ ʳʬʯʵʫʬʩʰʹ ʼʲʵʩʨʹ ʫʨ ʪʨʳʵʿʬʴʬʩʨʹ, ʹˆʭʨʫʨʹˆʭʨ ʪʮʰʯ ˄ʨʸʳʵʫʪʬʴʰʲʰ ʰʴʼʵʸʳʨ˂ʰʰʹ 
ʰʴʺʬʸʶʸʬʺʨ˂ʰʨʹ ʫʨ ʬʸʯʳʨʴʬʯʯʨʴ ʫʨʱʨʭˀʰʸʬʩʨʹ; ʹˆʭʰʹʰ ʴʨʨʮʸʬʭʰʹ ʪʨʪʬʩʨʹʨ ʫʨ ʪʨʨʴʨʲʰʮʬʩʨʹ, 
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ʰʴʼʵʸʳʨ˂ʰʰʹ ʳʰʾʬʩʰʹʨ ʫʨ ʪʨʫʨ˂ʬʳʰʹ ˀʬʹʨʼʬʸʰʹʰ ʹʨˀʻʨʲʬʩʬʩʰʹ ˀʬʸˁʬʭʨʹ ʨʻʫʰʺʵʸʰʰʹʨ ʫʨ 
ʹʨʱʰʯˆʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ, ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨʫʨ˂ʬʳʰʹʨʹ ʹʨʱʰʯˆʰʹ ʨʸʹʰʹ ˄ʨʸʳʵˁʬʴʨʹ; 
 
ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʸʬʩʨ� ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ - ʪʻʲʰʹˆʳʵʩʹ ˁʭʬʻʲ ʪʨʸʬʳʵˀʰ ʿʵʭʬʲʫʾʰʻʸ 
˂ˆʵʭʸʬʩʨˀʰ ʨʸʹʬʩʻʲ ʵʩʰʬʽʺʬʩʹʨ ʫʨ ʶʸʵ˂ʬʹʬʩˀʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ ʳʵʫʬʲʬʩʰʹʨ ʫʨ 
ʳʰʳʨʸʯʬʩʬʩʰʹ ʨʾʳʵˁʬʴʨʹ, ʳʨʯʰ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨʹ ʶʸʨʽʺʰʱʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ, 
ʨʳʵ˂ʨʴʰʹ ˀʰʴʨʨʸʹʰʹ ʨʾʽʳʨʹ, ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʰʹʨ ʫʨ ʹʨ˃ʰʬʩʬʲʰ ʹʰʫʰʫʬʬʩʰʹ ʪʨʨʮʸʬʩʨ-ʪʨʳʰˇʭʴʨʹ, 
ʶʸʵʩʲʬʳʰʹ ʪʨʴʹʨʮʾʭʸʨʹʨ ʫʨ ʳʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨʹ ʳʨʯʬʳʨʺʰʱʻʸ ʬʴʨʮʬ; ʱʵʳʶʲʬʽʹʻʸʰ ʶʸʵʩʲʬʳʰʹ 
ʹʨʼʬˆʻʸʬʩʨʫ, ʳʨʸʺʰʭ ʨʳʵ˂ʨʴʬʩʨʫ ʫʨʿʵʼʨʹ ʫʨ ʬʺʨʶʵʩʸʰʭʨʫ ʪʨʫʨ˅ʸʨʹ, ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ 
ʱʸʰʺʰʱʻʲ ˀʬʼʨʹʬʩʨʹ ʱʵʴʺʬʽʹʺʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ, ʶʸʵʩʲʬʳʰʹ ʪʨʫʨ˅ʸʨʹ ʨʫʬʱʭʨʺʻʸʰ ʫʨʳˆʳʨʸʬ 
ʺʬʽʴʰʱʻʸʰ ʹʨˀʻʨʲʬʩʬʩʰʹʨ ʫʨ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ. 
 
ʹʺʨʴʫʨʸʺʰʹ ˀʰʴʨʨʸʹʰ ʪʨʴʹʨʮʾʭʸʨʭʹ, ʸʨ ʻʴʫʨ ʰ˂ʵʫʬʹ ʳʵʹ˄ʨʭʲʬʳ. ˀʰʴʨʨʸʹʰ ʨʾʰ˄ʬʸʬʩʨ 
ʹʨʭʨʲʫʬʩʻʲʵ ˂ʴʬʩʬʩʰʹ, ʯʬʳʨʺʻʸʰ ˁʨʸˁʵʹ, ʹʨʪʴʵʩʸʰʭʰ ʹʨʱʰʯˆʬʩʰʹ ʹʨˆʰʯ. 
 
 
ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰʹ ʰʴʫʬʽʹʬʩʰʹ ʪʨʴʳʨʸʺʬʩʨ 
ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʮʬ ʹʺʨʴʫʨʸʺˀʰ ʪʨ˄ʬʸʰʲ ʯʰʯʵʬʻʲ ˀʬʫʬʪʹ ˄ʰʴ ʻ˃ʾʭʰʹ ʰʴʫʬʽʹʰ, ʸʵʳʬʲʰ˂ ʳʰʻʯʰʯʬʩʹ 
ʹʨʪʨʴʹ, ʹ˄ʨʭʲʬʩʰʹ ʬʺʨʶʹʨ ʫʨ ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʰʹ ʴʵʳʬʸʹ; ʳʨʪ., ʳʨʯ�ʹʨʩ���� 
Äʳʨʯ�³ - ʳʰʻʯʰʯʬʩʹ ʹʨʪʨʴʹ Äʳʨʯʬʳʨʺʰʱʨ³;  
Äʹʨʩ�³ -  ʳʰʻʯʰʯʬʩʹ ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʹ;  
Ä�³ - ʳʰʻʯʰʯʬʩʹ ˀʬʫʬʪʰʹ ʴʵʳʬʸʹ. 

 
ʳʨʯʬʳʨʺʰʱʰʹ ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰ 

ˀʬʫʬʪʬʩʰʹ 
ʰʴʫʬʽʹʰ 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʹˇʬʲʵʩʨ-ʫʨʹʨʩʻʯʬʩʨ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸʰ ʨʴ ʹˆʭʨ ʹʨʪʴʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʴˆʰʲʭʰʹʨʹ ˈʰʶʵʯʬʮʬʩʰʹ 
ˁʨʳʵʿʨʲʰʩʬʩʨ, ʳʨʯʰ ʳʨʸʯʬʩʻʲʵʩʰʹ ʫʨʫʪʬʴʨ ʨʴ ʻʨʸʿʵʼʨ; 

ʳʨʯ�ʹʨʩ��� ʳʹˇʬʲʵʩʰʹ ˆʨʮʰʹ ʪʨʴʭʰʯʨʸʬʩʨ; ʪʨʴʮʵʪʨʫʬʩʰʯ ʨʴ ʫʬʫʻʽ˂ʰʰʯ ʳʰʾʬʩʻʲʰ ʫʨʹʱʭʴʬʩʰʹ 
ʫʨʹʨʩʻʯʬʩʨ. 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʨʯʬʳʨʺʰʱʻʸʰ ʬʴʨ� ʱʵʳʻʴʰʱʨ˂ʰʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ˆʬʸˆʬʩʰ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ ʪʨʴʹʨʮʾʭʸʬʩʬʩʰʹʨ ʫʨ ʯʭʰʹʬʩʬʩʰʹ ʹ˄ʵʸʨʫ ˁʨʳʵʿʨʲʰʩʬʩʨ; 
ʳʨʯʬʳʨʺʰʱʻʸʰ ʺʬʸʳʰʴʬʩʰʹ, ʨʾʴʰˀʭʴʬʩʰʹʨ ʫʨ ʹʰʳʩʵʲʵʬʩʰʹ ʱʵʸʬʽʺʻʲʨʫ ʪʨʳʵʿʬʴʬʩʨ. 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸ ʫʬʩʻʲʬʩʨʯʨ ʼʵʸʳʻʲʰʸʬʩʰʹ ˆʬʸˆʬʩʰʹ ʱʵʸʬʽʺʻʲʨʫ ʪʨʳʵʿʬʴʬʩʨ; 

ʳʨʯ�ʹʨʩ��� ʪʸʨʼʰʱʻʲʨʫ ʪʨʫʳʵ˂ʬʳʻʲʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ˀʰʴʨʨʸʹʰʹ ʰʴʼʵʸʳʨ˂ʰʰʹ ˄ʨʱʰʯˆʭʨ; ʳʨʯʬʳʨʺʰʱʻʸʰ 
ʵʩʰʬʽʺʬʩʰʹ ʪʸʨʼʰʱʻʲʰ ˆʬʸˆʰʯ �ʪʸʨʼʰʱʬʩʰʹ, ʫʰʨʪʸʨʳʬʩʰʹ ʫʨ ʴʨˆʨʮʬʩʰʹ ʹʨˆʰʯ) ˄ʨʸʳʵʫʪʬʴʨ. 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʸʬʩʨ� ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ ʨʸʹʬʩʻʲ ʵʩʰʬʽʺʬʩʹʨ ʫʨ ʶʸʵ˂ʬʹʬʩˀʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ 
ʳʵʫʬʲʬʩʰʹʨ ʫʨ ʳʰʳʨʸʯʬʩʬʩʰʹ ˀʬʳˁʴʬʭʨ ʫʨ ʳʨʯʰ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʳʵʫʬʲʰʹ ʨʪʬʩʰʹʨʹ, 
ʶʸʨʽʺʰʱʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ; 
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ʰʴʼʵʸʳʨ˂ʰʰʹ ʳʰʾʬʩʰʹʨ ʫʨ ʪʨʫʨ˂ʬʳʰʹ ˀʬʹʨʼʬʸʰʹʰ ʹʨˀʻʨʲʬʩʬʩʰʹ ˀʬʸˁʬʭʨʹ ʨʻʫʰʺʵʸʰʰʹʨ ʫʨ 
ʹʨʱʰʯˆʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ, ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨʫʨ˂ʬʳʰʹʨʹ ʹʨʱʰʯˆʰʹ ʨʸʹʰʹ ˄ʨʸʳʵˁʬʴʨʹ; 
 
ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʸʬʩʨ� ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ - ʪʻʲʰʹˆʳʵʩʹ ˁʭʬʻʲ ʪʨʸʬʳʵˀʰ ʿʵʭʬʲʫʾʰʻʸ 
˂ˆʵʭʸʬʩʨˀʰ ʨʸʹʬʩʻʲ ʵʩʰʬʽʺʬʩʹʨ ʫʨ ʶʸʵ˂ʬʹʬʩˀʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ ʳʵʫʬʲʬʩʰʹʨ ʫʨ 
ʳʰʳʨʸʯʬʩʬʩʰʹ ʨʾʳʵˁʬʴʨʹ, ʳʨʯʰ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨʹ ʶʸʨʽʺʰʱʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ, 
ʨʳʵ˂ʨʴʰʹ ˀʰʴʨʨʸʹʰʹ ʨʾʽʳʨʹ, ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʰʹʨ ʫʨ ʹʨ˃ʰʬʩʬʲʰ ʹʰʫʰʫʬʬʩʰʹ ʪʨʨʮʸʬʩʨ-ʪʨʳʰˇʭʴʨʹ, 
ʶʸʵʩʲʬʳʰʹ ʪʨʴʹʨʮʾʭʸʨʹʨ ʫʨ ʳʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨʹ ʳʨʯʬʳʨʺʰʱʻʸ ʬʴʨʮʬ; ʱʵʳʶʲʬʽʹʻʸʰ ʶʸʵʩʲʬʳʰʹ 
ʹʨʼʬˆʻʸʬʩʨʫ, ʳʨʸʺʰʭ ʨʳʵ˂ʨʴʬʩʨʫ ʫʨʿʵʼʨʹ ʫʨ ʬʺʨʶʵʩʸʰʭʨʫ ʪʨʫʨ˅ʸʨʹ, ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʬʩʰʹ 
ʱʸʰʺʰʱʻʲ ˀʬʼʨʹʬʩʨʹ ʱʵʴʺʬʽʹʺʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ, ʶʸʵʩʲʬʳʰʹ ʪʨʫʨ˅ʸʨʹ ʨʫʬʱʭʨʺʻʸʰ ʫʨʳˆʳʨʸʬ 
ʺʬʽʴʰʱʻʸʰ ʹʨˀʻʨʲʬʩʬʩʰʹʨ ʫʨ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ. 
 
ʹʺʨʴʫʨʸʺʰʹ ˀʰʴʨʨʸʹʰ ʪʨʴʹʨʮʾʭʸʨʭʹ, ʸʨ ʻʴʫʨ ʰ˂ʵʫʬʹ ʳʵʹ˄ʨʭʲʬʳ. ˀʰʴʨʨʸʹʰ ʨʾʰ˄ʬʸʬʩʨ 
ʹʨʭʨʲʫʬʩʻʲʵ ˂ʴʬʩʬʩʰʹ, ʯʬʳʨʺʻʸʰ ˁʨʸˁʵʹ, ʹʨʪʴʵʩʸʰʭʰ ʹʨʱʰʯˆʬʩʰʹ ʹʨˆʰʯ. 
 
 
ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰʹ ʰʴʫʬʽʹʬʩʰʹ ʪʨʴʳʨʸʺʬʩʨ 
ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʮʬ ʹʺʨʴʫʨʸʺˀʰ ʪʨ˄ʬʸʰʲ ʯʰʯʵʬʻʲ ˀʬʫʬʪʹ ˄ʰʴ ʻ˃ʾʭʰʹ ʰʴʫʬʽʹʰ, ʸʵʳʬʲʰ˂ ʳʰʻʯʰʯʬʩʹ 
ʹʨʪʨʴʹ, ʹ˄ʨʭʲʬʩʰʹ ʬʺʨʶʹʨ ʫʨ ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʰʹ ʴʵʳʬʸʹ; ʳʨʪ., ʳʨʯ�ʹʨʩ���� 
Äʳʨʯ�³ - ʳʰʻʯʰʯʬʩʹ ʹʨʪʨʴʹ Äʳʨʯʬʳʨʺʰʱʨ³;  
Äʹʨʩ�³ -  ʳʰʻʯʰʯʬʩʹ ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʹ;  
Ä�³ - ʳʰʻʯʰʯʬʩʹ ˀʬʫʬʪʰʹ ʴʵʳʬʸʹ. 

 
ʳʨʯʬʳʨʺʰʱʰʹ ʹʺʨʴʫʨʸʺʰʹ ˀʬʫʬʪʬʩʰ 

ˀʬʫʬʪʬʩʰʹ 
ʰʴʫʬʽʹʰ 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʹˇʬʲʵʩʨ-ʫʨʹʨʩʻʯʬʩʨ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸʰ ʨʴ ʹˆʭʨ ʹʨʪʴʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʴˆʰʲʭʰʹʨʹ ˈʰʶʵʯʬʮʬʩʰʹ 
ˁʨʳʵʿʨʲʰʩʬʩʨ, ʳʨʯʰ ʳʨʸʯʬʩʻʲʵʩʰʹ ʫʨʫʪʬʴʨ ʨʴ ʻʨʸʿʵʼʨ; 

ʳʨʯ�ʹʨʩ��� ʳʹˇʬʲʵʩʰʹ ˆʨʮʰʹ ʪʨʴʭʰʯʨʸʬʩʨ; ʪʨʴʮʵʪʨʫʬʩʰʯ ʨʴ ʫʬʫʻʽ˂ʰʰʯ ʳʰʾʬʩʻʲʰ ʫʨʹʱʭʴʬʩʰʹ 
ʫʨʹʨʩʻʯʬʩʨ. 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʨʯʬʳʨʺʰʱʻʸʰ ʬʴʨ� ʱʵʳʻʴʰʱʨ˂ʰʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ˆʬʸˆʬʩʰ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ ʪʨʴʹʨʮʾʭʸʬʩʬʩʰʹʨ ʫʨ ʯʭʰʹʬʩʬʩʰʹ ʹ˄ʵʸʨʫ ˁʨʳʵʿʨʲʰʩʬʩʨ; 
ʳʨʯʬʳʨʺʰʱʻʸʰ ʺʬʸʳʰʴʬʩʰʹ, ʨʾʴʰˀʭʴʬʩʰʹʨ ʫʨ ʹʰʳʩʵʲʵʬʩʰʹ ʱʵʸʬʽʺʻʲʨʫ ʪʨʳʵʿʬʴʬʩʨ. 

ʳʨʯ�ʹʨʩ��� ʳʨʯʬʳʨʺʰʱʻʸ ʫʬʩʻʲʬʩʨʯʨ ʼʵʸʳʻʲʰʸʬʩʰʹ ˆʬʸˆʬʩʰʹ ʱʵʸʬʽʺʻʲʨʫ ʪʨʳʵʿʬʴʬʩʨ; 

ʳʨʯ�ʹʨʩ��� ʪʸʨʼʰʱʻʲʨʫ ʪʨʫʳʵ˂ʬʳʻʲʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ˀʰʴʨʨʸʹʰʹ ʰʴʼʵʸʳʨ˂ʰʰʹ ˄ʨʱʰʯˆʭʨ; ʳʨʯʬʳʨʺʰʱʻʸʰ 
ʵʩʰʬʽʺʬʩʰʹ ʪʸʨʼʰʱʻʲʰ ˆʬʸˆʰʯ �ʪʸʨʼʰʱʬʩʰʹ, ʫʰʨʪʸʨʳʬʩʰʹ ʫʨ ʴʨˆʨʮʬʩʰʹ ʹʨˆʰʯ) ˄ʨʸʳʵʫʪʬʴʨ. 

ʳʰʳʨʸʯʻʲʬʩʨ� ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʸʬʩʨ� ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ 

ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

ʳʨʯ�ʹʨʩ��� ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ ʨʸʹʬʩʻʲ ʵʩʰʬʽʺʬʩʹʨ ʫʨ ʶʸʵ˂ʬʹʬʩˀʰ ʳʨʯʬʳʨʺʰʱʻʸʰ ʵʩʰʬʽʺʬʩʰʹ 
ʳʵʫʬʲʬʩʰʹʨ ʫʨ ʳʰʳʨʸʯʬʩʬʩʰʹ ˀʬʳˁʴʬʭʨ ʫʨ ʳʨʯʰ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʳʵʫʬʲʰʹ ʨʪʬʩʰʹʨʹ, 
ʶʸʨʽʺʰʱʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ; 

ʳʨʯ�ʹʨʩ��� ʨʳʵ˂ʨʴʰʹ ˀʰʴʨʨʸʹʰʹ ʨʾʽʳʨ, ʨʳʵ˂ʨʴʰʹ ʳʵʴʨ˂ʬʳʬʩʰʹʨ ʫʨ ʹʨ˃ʰʬʩʬʲʰ ʹʰʫʰʫʬʬʩʰʹ ʪʨʨʮʸʬʩʨ-
ʪʨʳʰˇʭʴʨ, ʶʸʵʩʲʬʳʰʹ ʪʨʳʵʱʭʬʯʨ ʫʨ ʳʰʹʰ ˁʨʳʵʿʨʲʰʩʬʩʨ; 

ʳʨʯ�ʹʨʩ��� ʱʵʳʶʲʬʽʹʻʸʰ �ʸʯʻʲʰ) ʶʸʵʩʲʬʳʰʹ ʹʨʼʬˆʻʸʬʩʨʫ, ʳʨʸʺʰʭ ʨʳʵ˂ʨʴʬʩʨʫ ʫʨʿʵʼʨ ʫʨ 
ʬʺʨʶʵʩʸʰʭʨʫ ʪʨʫʨ˅ʸʨ�ʨʳʵˆʹʴʨ; 

ʳʨʯ�ʹʨʩ��� ʨʳʵ˂ʨʴʰʹ ʨʳʵˆʹʴʰʹ ˀʬʳʫʬʪ ʳʰʾʬʩʻʲʰ ˀʬʫʬʪʰʹ ʱʸʰʺʰʱʻʲʰ ˀʬʼʨʹʬʩʨ ʨʳʵ˂ʨʴʰʹ ʱʵʴʺʬʽʹʺʰʹ 
ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ. 

 
ʳʵʹ˄ʨʭʲʬʬʩˀʰ ʨʾʴʰˀʴʻʲʰ ʻʴʨʸʬʩʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ ʫʨ ʪʨʴʭʰʯʨʸʬʩʨ ˀʬʹʨ˃ʲʬʩʬʲʰʨ ʳʨʯʬʳʨʺʰʱʰʹ 
ʶʸʵʪʸʨʳʰʹ ˀʰʴʨʨʸʹʰʹ ʳʬˀʭʬʵʩʰʯ, ʸʵʳʲʰʹ ˃ʰʸʰʯʨʫʰ ʹʼʬʸʵʬʩʰʨ: ʸʰ˂ˆʭʬʩʰ ʫʨ ʳʨʯʮʬ ʳʵʽʳʬʫʬʩʬʩʰ� 
ʨʲʪʬʩʸʨ� ʪʬʵʳʬʺʸʰʨ� ʳʵʴʨ˂ʬʳʯʨ ʨʴʨʲʰʮʰ ʫʨ ʹʺʨʺʰʹʺʰʱʨ� ʨʲʩʨʯʵʩʨ�  
 
ʯʬʳʨʺʻʸʰ ˁʨʸˁʵ  ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʰʹ  ʹʨʹ˄ʨʭʲʵ ʯʬʳʬʩʰʹʨʯʭʰʹ  
 ʸʰ˂ˆʭʬʩʰ ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ ʫʨ ʳʬ˂ʴʰʬʸʬʩʰʹ ʹˆʭʨ ʫʨʸʪʬʩˀʰ; 
 ʸʬʨʲʻʸʰ ʶʸʵ˂ʬʹʬʩʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʬʩʰ; 
 ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʹʨʳʿʨʸʵ ʫʨ ʪʬʵʳʬʺʸʰʻʲʰ ʵʩʰʬʽʺʬʩʰ. 
 ʳʵʴʨ˂ʬʳʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ ʫʨ ʨʴʨʲʰʮʰ. 

 
 
ʸʰ˂ˆʭʬʩʰ ʫʨ ʳʨʯʮʬ ʳʵʽʳʬʫʬʩʬʩʰ 
˂ʴʬʩʬʩʰ ʫʨ ʹʨʱʰʯˆʬʩʰ� 
ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʹʰʹʺʬʳʬʩʰ� ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʶʵʮʰ˂ʰʻʸʰ ʫʨ ʨʸʨʶʵʮʰ˂ʰʻʸʰ ʹʰʹʺʬʳʬʩʰ. ʨʯʵʩʰʯʰ ʫʨ 
ʵʸʵʩʰʯʰ ʶʵʮʰ˂ʰʻʸʰ ʹʰʹʺʬʳʬʩʰ. ʸʵʳʨʻʲʰ ʫʨ ˃ʭʬʲʰ ʽʨʸʯʻʲʰ ʴʻʳʬʸʨ˂ʰʨ.  
ʴʨʺʻʸʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ� ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰ 
ʨʸʰʯʳʬʺʰʱʻʲʰ ʳʵʽʳʬʫʬʩʬʩʰ ʳʯʬʲ ʸʰ˂ˆʭʬʩʮʬ. 
ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ 
ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰʹ ˄ʨʸʳʵʫʪʬʴʨ ˄ʰʲʨʫʬʩʰʹʨ ʫʨ ʨʯ˄ʰʲʨʫʬʩʰʹ ʹʨˆʰʯ �ʳʨʯ ˀʵʸʰʹ, ʻʹʨʹʸʻʲʵ 
ʶʬʸʰʵʫʻʲʰ ʨʯ˄ʰʲʨʫʰʹ ʹʨˆʰʯ). ʨʸʰʯʳʬʺʰʱʻʲʰ ʳʵʽʳʬʫʬʩʬʩʰ ʸʨ˂ʰʵʴʨʲʻʸ ʸʰ˂ˆʭʬʩʮʬ. ʸʰ˂ˆʭʬʩʰʹ ˀʬʫʨʸʬʩʨ 
ʫʨ ʨʸʰʯʳʬʺʰʱʻʲʰ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʫʬʪʰʹ ˀʬʼʨʹʬʩʨ. ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ, ʳʵʽʳʬʫʬʩʨʯʨ ʯʨʴʳʰʳʫʬʭʸʵʩʨ 
ʸʰ˂ˆʭʰʯ ʪʨʳʵʹʨˆʻʲʬʩʬʩˀʰ, ʨʸʰʯʳʬʺʰʱʻʲ ʳʵʽʳʬʫʬʩʨʯʨ ʯʭʰʹʬʩʬʩʰ. 
ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ 
ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʰʹ ʨʸʹʬʩʵʩʨ �√2 -ʰʹ ʰʸʨ˂ʰʵʴʨʲʵʩʨ, 𝜋𝜋 ʸʰ˂ˆʭʰ).  
ʸʰ˂ˆʭʰʯʰ ˄ʸʼʬ� ʸʰ˂ˆʭʰʯʰ ˀʻʨʲʬʫʬʩʰ 
ʸʰ˂ˆʭʰʹ ʪʨʳʵʹʨˆʭʨ ʸʰ˂ˆʭʰʯ ˄ʸʼʬʮʬ.  ʸʰ˂ˆʭʰʯʰ ˀʻʨʲʬʫʬʩʰ. 
ʸʰ˂ˆʭʰʹ ʳʵʫʻʲʰ  
ʳʵʫʻʲʰʹ ˃ʰʸʰʯʨʫʰ ʯʭʰʹʬʩʬʩʰ ʫʨ ʳʰʹʰ ʪʬʵʳʬʺʸʰʻʲʰ ʨʮʸʰ. 
ʶʸʵʶʵʸ˂ʰʨ� 
ʶʸʵʶʵʸ˂ʰʰʹ ʯʭʰʹʬʩʬʩʰ, ʶʸʵʶʵʸ˂ʰʰʹ ʻ˂ʴʵʩʰ ˄ʬʭʸʰʹ ʶʵʭʴʨ, ʸʰ˂ˆʭʰʹ ʫʨʿʵʼʨ ʳʵ˂ʬʳʻʲʰ ˀʬʼʨʸʫʬʩʰʯ, 
ʹʰʫʰʫʬʬʩʹ ˀʵʸʰʹ ʶʰʸʫʨʶʰʸʶʸʵʶʵʸ˂ʰʻʲʰ ʫʨ ʻʱʻʶʸʵʶʵʸ˂ʰʻʲʰ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ.  
ʸʰ˂ˆʭʰʹ ʶʸʵ˂ʬʴʺʰ� ʴʨ˄ʰʲʰ 
ʸʰ˂ˆʭʰʹ ʶʸʵ˂ʬʴʺʰʹʨ ʫʨ ʴʨ˄ʰʲʰʹ ʶʵʭʴʨ. ʸʰ˂ˆʭʰʹ ʶʵʭʴʨ ʳʰʹʰ ʶʸʵ˂ʬʴʺʰʯ ʨʴ ʴʨ˄ʰʲʰʯ, ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʨ 
ʶʸʵ˂ʬʴʺʰʹ ʹʨˆʰʯ. 
ʴʨˀʯʰ� ʴʨˀʯʯʨ ʨʸʰʯʳʬʺʰʱʨ 
ʴʨˀʯʰ. ʴʨˀʯʯʨ ʨʸʰʯʳʬʺʰʱʰʹ ʬʲʬʳʬʴʺʬʩʰ �ʰʪʻʲʰʹˆʳʬʩʨ ʴʨˀʯʰʹ ʳʨʸʺʰʭʰ ʯʭʰʹʬʩʬʩʰ� ʸʰʹʰ ʺʵʲʰʨ ˇʨʳʰʹ ʴʨˀʯʰ� 
ʴʨʳʸʨʭʲʰʹ ʴʨˀʯʰ ʫʨ ʨ�ˀ.) 
ˆʨʸʰʹˆʰ 
ˆʨʸʰʹˆʰ ʴʨʺʻʸʨʲʻʸʰ ʫʨ ʳʯʬʲʰ ʳʨˁʭʬʴʬʩʲʰʯ, ʴʨʳʸʨʭʲʰʹ, ˀʬʼʨʸʫʬʩʰʹ ʫʨ ˆʨʸʰʹˆʰʹ ʨˆʨʸʰʹˆʬʩʨ. ʺʵʲʼʻ˃ʰʨʴʰ 
ˆʨʸʰʹˆʬʩʰʹ ʴʨʳʸʨʭʲʰ ʫʨ ˀʬʼʨʸʫʬʩʨ. ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʹʺʨʴʫʨʸʻʲʰ ʼʵʸʳʨ. 
ʨʸʰʯʳʬʺʰʱʻʲʰ ʼʬʹʭʰ �ʱʭʨʫʸʨʺʻʲʰ ʫʨ ʱʻʩʻʸʰ) 
ʱʭʨʫʸʨʺʻʲʰ ʫʨ ʱʻʩʻʸʰ ʼʬʹʭʬʩʰʹ ˃ʰʸʰʯʨʫʰ ʯʭʰʹʬʩʬʩʰ. ʼʬʹʭʰʹ ˀʬʳ˂ʭʬʲ ʪʨʳʵʹʨˆʻʲʬʩʨʯʨ ʪʨʳʨʸʺʰʭʬʩʨ.  
ʮʵʳʰʹ ʬʸʯʬʻʲʬʩʰ: ʹʰʪʸ˃ʰʹ, ʼʨʸʯʵʩʰʹ, ʳʵ˂ʻʲʵʩʰʹ, ʳʨʹʰʹ, ʫʸʵʰʹ, ʱʻʯˆʰʹ, ʹʰˁʽʨʸʰʹ ʬʸʯʬʻʲʬʩʰ.  
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ʶʸʵ˂ʬʫʻʸʬʩʰ� 
 ʸʰ˂ˆʭʬʩʰʹ ˄ʨʸʳʵʫʪʬʴʰʹ ʳʬʯʵʫʬʩʰ, ʸʰ˂ˆʭʬʩʰʹ ʱʲʨʹʰʼʰʱʨ˂ʰʨ ʫʨ ʳʨʯʰ ʨʫʬʱʭʨʺʻʸʨʫ ʪʨʳʵʿʬʴʬʩʨ 

ʹˆʭʨʫʨʹˆʭʨ ʨʹʶʬʽʺˀʰ. 
 ʴʨʳʫʭʰʲ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ; ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʹ ˀʵʸʰʹ ʱʨʭˀʰʸʬʩʰʹ ʨˆʹʴʨ ʫʨ 

ʳʵʽʳʬʫʬʩʨʯʨ  ʯʭʰʹʬʩʬʩʰʹ ʫʨʹʨʩʻʯʬʩʨ. 
 ʸʨʵʫʬʴʵʩʬʩʰʹ ˀʬʼʨʹʬʩʰʹʨ ʫʨ ˀʬʫʨʸʬʩʰʹ ʹˆʭʨʫʨʹˆʭʨ ˆʬʸˆʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ, ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʰʹ ˀʬʫʬʪʰʹ 

ʳʰʨˆʲʵʬʩʰʯ ˀʬʼʨʹʬʩʨ, ʸʰ˂ˆʭʬʩʰʹ ʫʨʳʸʪʭʨʲʬʩʨ. 
 ʮʵʳʰʹ ʹˆʭʨʫʨʹˆʭʨ ʬʸʯʬʻʲʰʹ ʬʸʯʳʨʴʬʯʯʨʴ ʫʨʱʨʭˀʰʸʬʩʨ ʫʨ ʪʨʳʵʿʬʴʬʩʨ �ʳʨʯ ˀʵʸʰʹ ʸʬʨʲʻʸ ʭʰʯʨʸʬʩʨˀʰ). 
 ʶʸʨʽʺʰʱʻʲ ʹʨʽʳʰʨʴʵʩʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʫʨ�ʨʴ ʹˆʭʨ ʹʨʹ˄ʨʭʲʵ ʫʰʹ˂ʰʶʲʰʴʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ 

ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨ ʪʨʳʵʯʭʲʬʩʮʬ �ʳʨʯ ˀʵʸʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ). 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʰʯ ʪʨʴʹʨˆʭʨʭʫʬʩʨ ʫʨ ʸʵʪʵʸ ʻʸʯʰʬʸʯʱʨʭˀʰʸˀʰʨ ʴʨʳʫʭʰʲ ʸʰ˂ˆʭʯʨ ʽʭʬʹʰʳʸʨʭʲʬʬʩʰ: ʴʨʺʻʸʨʲʻʸʰ 

ʸʰ˂ˆʭʬʩʰ, ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰ, ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ, ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ, ʱʬʴʺʰ ʸʰ˂ˆʭʬʩʰ, ʲʻ˄ʰ 
ʸʰ˂ˆʭʬʩʰ, ʫʨʫʬʩʰʯʰ ʫʨ ʻʨʸʿʵʼʰʯʰ ʸʰ˂ˆʭʬʩʰ, ʳʨʸʺʰʭʰ ʫʨ ˀʬʫʪʬʴʰʲʰ ʸʰ˂ˆʭʬʩʰ" 

 ʸʨˀʰ ʳʫʪʵʳʨʸʬʵʩʹ ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʶʵʮʰ˂ʰʻʸʰ ʹʰʹʺʬʳʰʹ ʨʸʹʰ" ʸʨ ʪʨʴʨʶʰʸʵʩʬʩʹ ʰʳ ʼʨʽʺʹ, ʸʵʳ 
ʳʬ˂ʴʰʬʸʬʩʰʹ ʫʨ ʺʬʽʴʰʱʰʹ ʪʨʸʱʭʬʻʲ ʳʰʳʨʸʯʻʲʬʩʬʩˀʰ ʰʿʬʴʬʩʬʴ ʹˆʭʨʫʨʹˆʭʨ ʼʻ˃ʰʨʴ ʶʵʮʰ˂ʰʻʸ ʹʰʹʺʬʳʬʩʹ"  

 ʸʵʪʵʸ ʪʭʬˆʳʨʸʬʩʨ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʨʯʨ ʯʭʰʹʬʩʬʩʰ ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ 
ʪʨʳʵʯʭʲʰʹʨʹ" 

 ʨʸʰʹ ʯʻ ʨʸʨ ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʼʨʹʬʩʨ ʮʻʹʺʰ ʶʨʹʻˆʰʹ ʶʵʭʴʨʮʬ ʻʼʸʵ 
ˀʬʹʨʼʬʸʰʹʰ ʪʨʸʱʭʬʻʲ ʭʰʯʨʸʬʩʬʩˀʰ" 

 ʸʰʯʰʨ ʹʨʹʨʸʪʬʩʲʵ ˆʨʸʰʹˆʰʹ ʯʭʰʹʬʩʬʩʰʹ ˂ʵʫʴʨ ʳʨʯʬʳʨʺʰʱʻʸʰ ʫʨ ʸʬʨʲʻʸʰ ʭʰʯʨʸʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ 
ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ"  

 ʸʵʪʵʸ ʪʨʳʵʭʰʿʬʴʬʩʯ ʸʰ˂ˆʭʬʩʰʹ ʯʭʰʹʬʩʬʩʹ ʶʰʸʨʫʰ ˆʨʸˇʯʨʾʸʰ˂ˆʭʰʹ ˄ʨʸʳʵʬʩʨʹʯʨʴ  ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʨʴ 
ʳʬ˂ʴʰʬʸʬʩʰʹ ʹˆʭʨ ʫʨʸʪʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ" 

 
ʨʲʪʬʩʸʨ 
˂ʴʬʩʬʩʰ ʫʨ ʹʨʱʰʯˆʬʩʰ� 
 
ʹʰʳʸʨʭʲʬ� ʹʰʳʸʨʭʲʬʬʩʹ ˀʵʸʰʹ ʳʰʳʨʸʯʬʩʬʩʰ� ʳʵʽʳʬʫʬʩʬʩʰ ʹʰʳʸʨʭʲʬʬʩʮʬ� 
ʽʭʬʹʰʳʸʨʭʲʬ, ʵʸʰ ʹʰʳʸʨʭʲʰʹ ʺʵʲʵʩʨ �ʰʪʻʲʰʹˆʳʬʩʨ� ʸʵʳ� ʳʨʪ�� ʫʨʹʨʩʻʯʫʬʹ ʵʸʰ ʹˆʭʨʫʨʹˆʭʨ ʨʾ˄ʬʸʰʯ 
ʳʵ˂ʬʳʻʲʰ ʹʰʳʸʨʭʲʬʬʩʰʹ ʺʵʲʵʩʨ), ˂ʨʸʰʬʲʰ ʹʰʳʸʨʭʲʬ. ʹʨʹʸʻʲʰ ʫʨ ʻʹʨʹʸʻʲʵ ʹʰʳʸʨʭʲʬʬʩʰ �ʳʯʬʲʰ 
ʸʰ˂ˆʭʬʩʰʹ ʳʨʪʨʲʰʯʮʬ). ʹʰʳʸʨʭʲʬʯʨ ʪʨʬʸʯʰʨʴʬʩʨ, ʯʨʴʨʱʭʬʯʨ. 
ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ� ʨʹʵʰʯʰ ʨʾʴʰˀʭʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ, ˂ʭʲʨʫʰ, ʻ˂ʴʵʩʰ ʹʰʫʰʫʬ, ʼʵʸʳʻʲʨ; 
ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʨ, ʳʰʹʰ ʸʰ˂ˆʭʰʯʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ, ʰʪʰʭʻʸʨʫ ʺʵʲʰ  ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ.  
ʳʸʨʭʨʲ˄ʬʭʸʬʩʰ 
ʳʸʨʭʨʲ˄ʬʭʸʬʩʰʹ ˀʬʱʸʬʩʨ, ʪʨʳʵʱʲʬʩʨ, ʪʨʳʸʨʭʲʬʩʨ. ʳʸʨʭʨʲ˄ʬʭʸʰʹ ʳʨʳʸʨʭʲʬʩʨʫ ʫʨˀʲʨ. ˀʬʳʵʱʲʬʩʻʲʰ 
ʪʨʳʸʨʭʲʬʩʰʹ ʼʵʸʳʻʲʬʩʰ. 
ʨʲʪʬʩʸʻʲʰ ˄ʰʲʨʫʬʩʰ 
˄ʰʲʨʫʰʹ ˃ʰʸʰʯʨʫʰ ʯʭʰʹʬʩʨ,  ʨʲʪʬʩʸʻʲʰ ˄ʰʲʨʫʬʩʰʹ ˀʬʱʭʬ˂ʨ, ˀʬʱʸʬʩʨ, ʪʨʳʵʱʲʬʩʨ �ʰʪʻʲʰʹˆʳʬʩʨ ʳʨʸʺʰʭʰ 
ˀʬʳʯˆʭʬʭʬʩʰ, ʸʵ˂ʨ, ʳʨʪ. ʹʨʬʸʯʵ ʳʴʰˀʭʴʬʲʰʹ ʳʵ˃ʬʩʴʨ ʨʸ ʨʸʰʹ ʸʯʻʲʰ), ʪʨʳʸʨʭʲʬʩʨ ʫʨ ʪʨʿʵʼʨ. 
 
ʪʨʴʺʵʲʬʩʬʩʰ 
ʰʪʰʭʬʵʩʰʹ, ʪʨʴʺʵʲʬʩʰʹ ˂ʴʬʩʬʩʰ, ʪʨʴʺʵʲʬʩʰʹ ʨʳʵʴʨˆʹʴʰ, ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʪʨʴʺʵʲʬʩʬʩʰ. ʪʨʸʫʨʽʳʴʬʩʰ, 
ʸʵʳʬʲʯʨ˂ ʳʰʭʿʨʭʨʸʯ ʬʱʭʰʭʨʲʬʴʺʻʸ ʪʨʴʺʵʲʬʩʨʳʫʬ. 
˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʨ�   
ʪʨʴʺʵʲʬʩʰʹ ʼʬʹʭʰ. ˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʰʹ ʨʳʵˆʹʴʨ.   ˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʰʹ ˀʬʫʪʬʴʨ 
ʨʳʵ˂ʨʴʰʹ ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ. 
˄ʸʼʰʭ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨ�  
ʵʸʻ˂ʴʵʩʰʨʴʰ ʬʸʯʰ ʪʨʴʺʵʲʬʩʰʹ ʨʳʵʴʨˆʹʴʬʩʰ. ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʰʹ ʨʳʵʴʨˆʹʴʰʹ ˂ʴʬʩʨ.  ʵʸʻ˂ʴʵʩʰʨʴʰ ʵʸʰ 
˄ʸʼʰʭʰ ʪʨʴʺʵʲʬʩʰʹ ʹʰʹʺʬʳʰʹ ʨʳʵˆʹʴʨ.  ʵʸʻ˂ʴʵʩʰʨʴʰ ʵʸʰ ˄ʸʼʰʭʰ ʪʨʴʺʵʲʬʩʰʹ ʹʰʺʬʳʰʹ ˀʬʫʪʬʴʨ ʨʳʵ˂ʨʴʰʹ 
ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ.  
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ʶʸʵ˂ʬʫʻʸʬʩʰ� 
 ʸʰ˂ˆʭʬʩʰʹ ˄ʨʸʳʵʫʪʬʴʰʹ ʳʬʯʵʫʬʩʰ, ʸʰ˂ˆʭʬʩʰʹ ʱʲʨʹʰʼʰʱʨ˂ʰʨ ʫʨ ʳʨʯʰ ʨʫʬʱʭʨʺʻʸʨʫ ʪʨʳʵʿʬʴʬʩʨ 

ʹˆʭʨʫʨʹˆʭʨ ʨʹʶʬʽʺˀʰ. 
 ʴʨʳʫʭʰʲ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ; ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʹ ˀʵʸʰʹ ʱʨʭˀʰʸʬʩʰʹ ʨˆʹʴʨ ʫʨ 

ʳʵʽʳʬʫʬʩʨʯʨ  ʯʭʰʹʬʩʬʩʰʹ ʫʨʹʨʩʻʯʬʩʨ. 
 ʸʨʵʫʬʴʵʩʬʩʰʹ ˀʬʼʨʹʬʩʰʹʨ ʫʨ ˀʬʫʨʸʬʩʰʹ ʹˆʭʨʫʨʹˆʭʨ ˆʬʸˆʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ, ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʰʹ ˀʬʫʬʪʰʹ 

ʳʰʨˆʲʵʬʩʰʯ ˀʬʼʨʹʬʩʨ, ʸʰ˂ˆʭʬʩʰʹ ʫʨʳʸʪʭʨʲʬʩʨ. 
 ʮʵʳʰʹ ʹˆʭʨʫʨʹˆʭʨ ʬʸʯʬʻʲʰʹ ʬʸʯʳʨʴʬʯʯʨʴ ʫʨʱʨʭˀʰʸʬʩʨ ʫʨ ʪʨʳʵʿʬʴʬʩʨ �ʳʨʯ ˀʵʸʰʹ ʸʬʨʲʻʸ ʭʰʯʨʸʬʩʨˀʰ). 
 ʶʸʨʽʺʰʱʻʲ ʹʨʽʳʰʨʴʵʩʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʫʨ�ʨʴ ʹˆʭʨ ʹʨʹ˄ʨʭʲʵ ʫʰʹ˂ʰʶʲʰʴʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ 

ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨ ʪʨʳʵʯʭʲʬʩʮʬ �ʳʨʯ ˀʵʸʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ). 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʰʯ ʪʨʴʹʨˆʭʨʭʫʬʩʨ ʫʨ ʸʵʪʵʸ ʻʸʯʰʬʸʯʱʨʭˀʰʸˀʰʨ ʴʨʳʫʭʰʲ ʸʰ˂ˆʭʯʨ ʽʭʬʹʰʳʸʨʭʲʬʬʩʰ: ʴʨʺʻʸʨʲʻʸʰ 

ʸʰ˂ˆʭʬʩʰ, ʳʯʬʲʰ ʸʰ˂ˆʭʬʩʰ, ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ, ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʬʩʰ, ʱʬʴʺʰ ʸʰ˂ˆʭʬʩʰ, ʲʻ˄ʰ 
ʸʰ˂ˆʭʬʩʰ, ʫʨʫʬʩʰʯʰ ʫʨ ʻʨʸʿʵʼʰʯʰ ʸʰ˂ˆʭʬʩʰ, ʳʨʸʺʰʭʰ ʫʨ ˀʬʫʪʬʴʰʲʰ ʸʰ˂ˆʭʬʩʰ" 

 ʸʨˀʰ ʳʫʪʵʳʨʸʬʵʩʹ ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʶʵʮʰ˂ʰʻʸʰ ʹʰʹʺʬʳʰʹ ʨʸʹʰ" ʸʨ ʪʨʴʨʶʰʸʵʩʬʩʹ ʰʳ ʼʨʽʺʹ, ʸʵʳ 
ʳʬ˂ʴʰʬʸʬʩʰʹ ʫʨ ʺʬʽʴʰʱʰʹ ʪʨʸʱʭʬʻʲ ʳʰʳʨʸʯʻʲʬʩʬʩˀʰ ʰʿʬʴʬʩʬʴ ʹˆʭʨʫʨʹˆʭʨ ʼʻ˃ʰʨʴ ʶʵʮʰ˂ʰʻʸ ʹʰʹʺʬʳʬʩʹ"  

 ʸʵʪʵʸ ʪʭʬˆʳʨʸʬʩʨ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʨʯʨ ʯʭʰʹʬʩʬʩʰ ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ 
ʪʨʳʵʯʭʲʰʹʨʹ" 

 ʨʸʰʹ ʯʻ ʨʸʨ ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʰʹ ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʼʨʹʬʩʨ ʮʻʹʺʰ ʶʨʹʻˆʰʹ ʶʵʭʴʨʮʬ ʻʼʸʵ 
ˀʬʹʨʼʬʸʰʹʰ ʪʨʸʱʭʬʻʲ ʭʰʯʨʸʬʩʬʩˀʰ" 

 ʸʰʯʰʨ ʹʨʹʨʸʪʬʩʲʵ ˆʨʸʰʹˆʰʹ ʯʭʰʹʬʩʬʩʰʹ ˂ʵʫʴʨ ʳʨʯʬʳʨʺʰʱʻʸʰ ʫʨ ʸʬʨʲʻʸʰ ʭʰʯʨʸʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ 
ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ"  

 ʸʵʪʵʸ ʪʨʳʵʭʰʿʬʴʬʩʯ ʸʰ˂ˆʭʬʩʰʹ ʯʭʰʹʬʩʬʩʹ ʶʰʸʨʫʰ ˆʨʸˇʯʨʾʸʰ˂ˆʭʰʹ ˄ʨʸʳʵʬʩʨʹʯʨʴ  ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʨʴ 
ʳʬ˂ʴʰʬʸʬʩʰʹ ʹˆʭʨ ʫʨʸʪʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ" 

 
ʨʲʪʬʩʸʨ 
˂ʴʬʩʬʩʰ ʫʨ ʹʨʱʰʯˆʬʩʰ� 
 
ʹʰʳʸʨʭʲʬ� ʹʰʳʸʨʭʲʬʬʩʹ ˀʵʸʰʹ ʳʰʳʨʸʯʬʩʬʩʰ� ʳʵʽʳʬʫʬʩʬʩʰ ʹʰʳʸʨʭʲʬʬʩʮʬ� 
ʽʭʬʹʰʳʸʨʭʲʬ, ʵʸʰ ʹʰʳʸʨʭʲʰʹ ʺʵʲʵʩʨ �ʰʪʻʲʰʹˆʳʬʩʨ� ʸʵʳ� ʳʨʪ�� ʫʨʹʨʩʻʯʫʬʹ ʵʸʰ ʹˆʭʨʫʨʹˆʭʨ ʨʾ˄ʬʸʰʯ 
ʳʵ˂ʬʳʻʲʰ ʹʰʳʸʨʭʲʬʬʩʰʹ ʺʵʲʵʩʨ), ˂ʨʸʰʬʲʰ ʹʰʳʸʨʭʲʬ. ʹʨʹʸʻʲʰ ʫʨ ʻʹʨʹʸʻʲʵ ʹʰʳʸʨʭʲʬʬʩʰ �ʳʯʬʲʰ 
ʸʰ˂ˆʭʬʩʰʹ ʳʨʪʨʲʰʯʮʬ). ʹʰʳʸʨʭʲʬʯʨ ʪʨʬʸʯʰʨʴʬʩʨ, ʯʨʴʨʱʭʬʯʨ. 
ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ� ʨʹʵʰʯʰ ʨʾʴʰˀʭʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ, ˂ʭʲʨʫʰ, ʻ˂ʴʵʩʰ ʹʰʫʰʫʬ, ʼʵʸʳʻʲʨ; 
ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʨ, ʳʰʹʰ ʸʰ˂ˆʭʰʯʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ, ʰʪʰʭʻʸʨʫ ʺʵʲʰ  ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ.  
ʳʸʨʭʨʲ˄ʬʭʸʬʩʰ 
ʳʸʨʭʨʲ˄ʬʭʸʬʩʰʹ ˀʬʱʸʬʩʨ, ʪʨʳʵʱʲʬʩʨ, ʪʨʳʸʨʭʲʬʩʨ. ʳʸʨʭʨʲ˄ʬʭʸʰʹ ʳʨʳʸʨʭʲʬʩʨʫ ʫʨˀʲʨ. ˀʬʳʵʱʲʬʩʻʲʰ 
ʪʨʳʸʨʭʲʬʩʰʹ ʼʵʸʳʻʲʬʩʰ. 
ʨʲʪʬʩʸʻʲʰ ˄ʰʲʨʫʬʩʰ 
˄ʰʲʨʫʰʹ ˃ʰʸʰʯʨʫʰ ʯʭʰʹʬʩʨ,  ʨʲʪʬʩʸʻʲʰ ˄ʰʲʨʫʬʩʰʹ ˀʬʱʭʬ˂ʨ, ˀʬʱʸʬʩʨ, ʪʨʳʵʱʲʬʩʨ �ʰʪʻʲʰʹˆʳʬʩʨ ʳʨʸʺʰʭʰ 
ˀʬʳʯˆʭʬʭʬʩʰ, ʸʵ˂ʨ, ʳʨʪ. ʹʨʬʸʯʵ ʳʴʰˀʭʴʬʲʰʹ ʳʵ˃ʬʩʴʨ ʨʸ ʨʸʰʹ ʸʯʻʲʰ), ʪʨʳʸʨʭʲʬʩʨ ʫʨ ʪʨʿʵʼʨ. 
 
ʪʨʴʺʵʲʬʩʬʩʰ 
ʰʪʰʭʬʵʩʰʹ, ʪʨʴʺʵʲʬʩʰʹ ˂ʴʬʩʬʩʰ, ʪʨʴʺʵʲʬʩʰʹ ʨʳʵʴʨˆʹʴʰ, ʬʱʭʰʭʨʲʬʴʺʻʸʰ ʪʨʴʺʵʲʬʩʬʩʰ. ʪʨʸʫʨʽʳʴʬʩʰ, 
ʸʵʳʬʲʯʨ˂ ʳʰʭʿʨʭʨʸʯ ʬʱʭʰʭʨʲʬʴʺʻʸ ʪʨʴʺʵʲʬʩʨʳʫʬ. 
˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʨ�   
ʪʨʴʺʵʲʬʩʰʹ ʼʬʹʭʰ. ˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʰʹ ʨʳʵˆʹʴʨ.   ˄ʸʼʰʭʰ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʰʹ ˀʬʫʪʬʴʨ 
ʨʳʵ˂ʨʴʰʹ ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ. 
˄ʸʼʰʭ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨ�  
ʵʸʻ˂ʴʵʩʰʨʴʰ ʬʸʯʰ ʪʨʴʺʵʲʬʩʰʹ ʨʳʵʴʨˆʹʴʬʩʰ. ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʰʹ ʨʳʵʴʨˆʹʴʰʹ ˂ʴʬʩʨ.  ʵʸʻ˂ʴʵʩʰʨʴʰ ʵʸʰ 
˄ʸʼʰʭʰ ʪʨʴʺʵʲʬʩʰʹ ʹʰʹʺʬʳʰʹ ʨʳʵˆʹʴʨ.  ʵʸʻ˂ʴʵʩʰʨʴʰ ʵʸʰ ˄ʸʼʰʭʰ ʪʨʴʺʵʲʬʩʰʹ ʹʰʺʬʳʰʹ ˀʬʫʪʬʴʨ ʨʳʵ˂ʨʴʰʹ 
ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ.  

ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʨ ʫʨ ʱʭʨʫʸʨʺʻʲʰ ʹʨʳ˄ʬʭʸʰ� 
ʱʭʨʫʸʨʺʻʲʰ ʹʨʳ˄ʬʭʸʰ ʫʨ ʳʰʹʰ ʱʵʬʼʰ˂ʰʬʴʺʬʩʰ. ʨʸʨʹʸʻʲʰ ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʬʩʰ ʫʨ ʳʨʯʰ ʨʳʵˆʹʴʰʹ 
ˆʬʸˆʬʩʰ. ʹʸʻʲʰ ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʰʹ ʼʬʹʭʬʩʰʹ ʼʵʸʳʻʲʨ. ʭʰʬʺʰʹ ʯʬʵʸʬʳʨ ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʰʹ 
ʼʬʹʭʬʩʰʹ ˀʬʹʨˆʬʩ. ˄ʰʲʨʫ-ʸʨ˂ʰʵʴʨʲʻʸʰ ʪʨʴʺʵʲʬʩʬʩʰʹ ʨʳʵˆʹʴʨ, ʸʵʳʲʬʩʰ˂ ʱʭʨʫʸʨʺʻʲʮʬ ʫʨʰʿʭʨʴʬʩʨ 
�ʰʪʻʲʰʹˆʳʬʩʨ ʻʳʨʸʺʰʭʬʹʰ ˀʬʳʯˆʭʬʭʬʩʰ). ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʰʹ ʪʨʳʵʱʭʲʬʭʨ ʳʰʹʰ ʫʰʹʱʸʰʳʰʴʨʴʺʰʹ 
ʹʨˀʻʨʲʬʩʰʯ. ʱʭʨʫʸʨʺʻʲʰ ʪʨʴʺʵʲʬʩʰʹ ˀʬʫʪʬʴʨ ʨʳʵ˂ʨʴʰʹ ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ. 
ʻʺʵʲʵʩʬʩʰ� 
ʸʰ˂ˆʭʰʯʰ ʻʺʵʲʵʩʬʩʰ ʫʨ ʳʨʯʰ ʯʭʰʹʬʩʬʩʰ. ˄ʸʼʰʭʰ ʻʺʵʲʵʩʬʩʰʹʨ ʫʨ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʵʸʰ ˄ʸʼʰʭʰ ʻʺʵʲʵʩʰʹ 
ʹʰʺʬʳʰʹ ʨʳʵˆʹʴʨ. ˄ʸʼʰʭʰ ʫʨ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ʵʸʰ ˄ʸʼʰʭʰ ʻʺʵʲʵʩʰʹ ʹʰʺʬʳʰʹ ˀʬʫʪʬʴʨ ʨʳʵ˂ʨʴʰʹ ʶʰʸʵʩʰʹ 
ʳʰˆʬʫʭʰʯ.  
ʱʵʵʸʫʰʴʨʺʯʨ ʹʰʹʺʬʳʨ 
˄ʬʸʺʰʲʰʹ ʱʵʵʸʫʰʴʨʺʬʩʰ ʾʬʸ˃ʮʬ, ʫʬʱʨʸʺLʹ ʱʵʵʸʫʰʴʨʺʯʨ ʹʰʹʺʬʳʨ, ˄ʬʸʺʰʲʰʹ ʱʵʵʸʫʰʴʨʺʬʩʰ ʹʰʩʸʺʿʬʮʬ. 
ʹʰʫʰʫʬʬʩʹ ˀʵʸʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ� ʼʻʴʽ˂ʰʬʩʰ �˄ʸʼʰʭʰ� ʱʭʨʫʸʨʺʻʲʰ�  ʻʱʻʶʸʵʶʵʸ˂ʰʻʲʵʩʰʹ) 
ʹʰʫʰʫʬʬʩʹ ˀʵʸʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʫʨ ʨʳ ʫʨʳʵʱʰʫʬʩʻʲʬʩʰʹ ʪʨʳʵʹʨˆʭʨ ˂ˆʸʰʲʰʹ, ʫʰʨʪʸʨʳʰʹ, ʪʸʨʼʰʱʰʹ, 
ʼʵʸʳʻʲʰʹ �ʪʨʴʺʵʲʬʩʰʹ) ʹʨˀʻʨʲʬʩʰʯ. 
ʶʰʸʫʨʶʰʸʶʸʵʶʵʸ˂ʰʻʲʵʩʰʹ  ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʫʨ ʳʰʹʰ ʪʨʳʵʹʨˆʭʨ ʫʰʨʪʸʨʳʰʹ,  ˂ˆʸʰʲʰʹ, ʪʸʨʼʰʱʰʹ ʫʨ 
ʪʨʴʺʵʲʬʩʰʹ ʹʨˀʻʨʲʬʩʰʯ. ˄ʸʼʰʭ ʫʨʳʵʱʰʫʬʩʻʲʵʩʨʯʨ ʸʬʨʲʻʸʰ ʳʨʪʨʲʰʯʬʩʰ. 
ʸʰ˂ˆʭʰʯʰ ʼʻʴʽ˂ʰʰʹ ˂ʴʬʩʨ, ʪʨʴʹʨʮʾʭʸʰʹ ʨʸʬ ʫʨ ʳʴʰˀʭʴʬʲʵʩʨʯʨ ʹʰʳʸʨʭʲʬ, ʼʻʴʽ˂ʰʰʹ ʳʵ˂ʬʳʰʹ ˆʬʸˆʬʩʰ, 
ʼʻʴʽ˂ʰʰʹ ʪʸʨʼʰʱʰʹ ˂ʴʬʩʨ, ʾʬʸ˃ʬʩʯʨʴ ʱʭʬʯʬʩʰ. 
ʼʻʴʽ˂ʰʰʹ ʪʸʨʼʰʱʰʹ ʹʨˀʻʨʲʬʩʰʯ ˀʬʳʫʬʪ ˂ʴʬʩʨʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ: ʼʻʴʽ˂ʰʰʹ ʮʸʫʨʫʵʩʨ, ʱʲʬʩʨʫʵʩʨ, 
ʳʻʫʳʰʭʵʩʨ, ʴʰˀʨʴʳʻʫʳʰʭʵʩʰʹ ˀʻʨʲʬʫʬʩʰ, ʴʻʲʬʩʰ,  ʼʻʴʽ˂ʰʰʹ ʻʫʰʫʬʹʰ ʫʨ ʻʳ˂ʰʸʬʹʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰ 
ʳʵ˂ʬʳʻʲ ˀʻʨʲʬʫʮʬ.  
ʸʰ˂ˆʭʰʯʰ ʳʰʳʫʬʭʸʵʩʬʩʰ�  ʳʰʳʫʬʭʸʵʩʰʹ ʮʸʫʨʫʵʩʨ, ʱʲʬʩʨʫʵʩʨ, ˀʬʳʵʹʨʮʾʭʸʻʲʵʩʨ.  ʨʸʰʯʳʬʺʰʱʻʲʰ ʫʨ 
ʪʬʵʳʬʺʸʰʻʲʰ ʶʸʵʪʸʬʹʰʬʩʰ. 
ʶʸʵ˂ʬʫʻʸʬʩʰ�  

 ʪʨʴʺʵʲʬʩʬʩʰʹʨ ʫʨ ʻʺʵʲʵʩʬʩʰʹ ʨʳʵˆʹʴʨʯʨ ˆʬʸˆʬʩʰ, ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ ʨʲʪʬʩʸʻʲ 
ʪʨʳʵʹʨˆʻʲʬʩʬʩʮʬ,  ʳʵʭʲʬʴʬʩʰʹ ʫʨ ʶʸʵ˂ʬʹʬʩʰʹ ʨʲʪʬʩʸʻʲʰ ʳʵʫʬʲʬʩʰʹ ˀʬʫʪʬʴʨ ʫʨ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ 
ʨʲʪʬʩʸʻʲʰ ʺʬʽʴʰʱʰʹ ʪʨʳʵʿʬʴʬʩʰʯ. 

 ʹʰʳʸʨʭʲʻʸʰ ˂ʴʬʩʬʩʰʹ ʫʨ ʵʶʬʸʨ˂ʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ; 
 ʹʰʫʰʫʬʬʩʹ ˀʵʸʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʬʩʰʹ ʨʾ˄ʬʸʨ ʫʨ ˄ʨʸʳʵʫʪʬʴʨ ʨʹʨˆʭʬʩʰʹ �ʼʻʴʽ˂ʰʬʩʰʹ) ʳʬˀʭʬʵʩʰʯ; 
 ʳʵʭʲʬʴʬʩʰʹ ʫʨ ʶʸʵ˂ʬʹʬʩʰʹ  ʼʻʴʽ˂ʰʻʸʰ ʳʵʫʬʲʬʩʰʹ ˀʬʫʪʬʴʨ ʫʨ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʨ ʼʻʴʽ˂ʰʨʯʨ 

ʯʭʰʹʬʩʬʩʰʹ  ʱʭʲʬʭʰʹ ʪʨʳʵʿʬʴʬʩʰʯ. 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʵʫʰʹ ʪʨʳʵʰʿʬʴʬʩʨ ʨʲʪʬʩʸʻʲʰ ʫʨ ʸʰ˂ˆʭʰʯʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ" 
 ʸʵʪʵʸ ʻʴʫʨ ˁʨʰ˄ʬʸʵʹ ʳʨʯʬʳʨʺʰʱʻʸ ʬʴʨʮʬ  ˁʭʬʻʲʬʩʸʰʭ ʬʴʨʮʬ �ʭʬʸʩʨʲʻʸʨʫ) ʨʾ˄ʬʸʰʲʰ ʨʳʵ˂ʨʴʨ" 
 ʸʵʪʵʸ ʭʽʳʴʰʯ ʸʬʨʲʻʸʰ ʭʰʯʨʸʬʩʰʹ ʳʨʯʬʳʨʺʰʱʻʸ ʳʵʫʬʲʹ" ʸʵʪʵʸ ʭʨʳʵ˄ʳʬʩʯ ʫʨ ʭʨʫʨʹʺʻʸʬʩʯ ʳʰʹ 

ʳʨʸʯʬʩʻʲʵʩʨʹ" 
 ʿʵʭʬʲʯʭʰʹ ʬʳʯˆʭʬʭʨ ʯʻ ʨʸʨ ʸʬʨʲʻʸʰ ʭʰʯʨʸʬʩʰʹ ʫʨ ʨʳ ʭʰʯʨʸʬʩʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʰʹ ʨʳʵʴʨˆʹʴʬʩʰ 

ʬʸʯʳʨʴʬʯʹ" ʨˆʹʬʴʰʯ ʯʽʭʬʴʰ ʳʵʹʨʮʸʬʩʨ ʫʨ ʳʵʰʿʭʨʴʬʯ ʳʨʪʨʲʰʯʬʩʰ. 
 ʸʵʪʵʸ ʪʨʳʵʰʿʬʴʬʩʯ ʼʻʴʽ˂ʰʬʩʰʹ ʯʭʰʹʬʩʬʩʹ ʵʸ ʹʰʫʰʫʬʹ ˀʵʸʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʰʹ ˀʬʹʨʹ˄ʨʭʲʨʫ" 
 ʸʨ ʪʸʨʼʰʱʻʲʰ ʫʨ ʨʲʪʬʩʸʻʲʰ ʳʬʯʵʫʬʩʰ ʪʨʳʵʰʿʬʴʬʩʨ ʼʻʴʽ˂ʰʬʩʰʹ ʯʭʰʹʬʩʬʩʰʹ ˀʬʹʨʹ˄ʨʭʲʨʫ" 
 ʳʴʰˀʭʴʬʲʵʭʨʴʰʨ ʯʻ ʨʸʨ ʱʨʴʵʴʮʵʳʰʬʸʬʩʬʩʰʹ ˀʬʳˁʴʬʭʨ ʫʨ ʨʾ˄ʬʸʨ ˁʭʬʴʹ ʪʨʸʬʳʵʳ˂ʭʬʲ ʹʨʳʿʨʸʵˀʰ" 
 ʸʵʪʵʸ ʪʨʳʵʰʿʬʴʬʩʯ ʳʰʳʫʬʭʸʵʩʬʩʹ ʸʬʨʲʻʸ ʭʰʯʨʸʬʩʬʩˀʰ ʱʨʴʵʴʮʵʳʰʬʸʬʩʬʩʰʹ ˀʬʹʨʹ˄ʨʭʲʨʫ ʫʨ 

ʨʾʹʨ˄ʬʸʨʫ" 
 

ʪʬʵʳʬʺʸʰʨ 
˂ʴʬʩʬʩʰ ʫʨ ʹʨʱʰʯˆʬʩʰ� 
ʲʵʪʰʱʰʹ ʬʲʬʳʬʴʺʬʩʰ 
˂ʴʬʩʨ, ʴʰˀʨʴʰ, ʪʨʴʹʨʮʾʭʸʬʩʨ, ʳʹˇʬʲʵʩʨ, ʫʨʹʱʭʴʨ. 
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˃ʰʸʰʯʨʫʰ ʪʬʵʳʬʺʸʰʻʲʰ ʵʩʰʬʽʺʰ 
˄ʬʸʺʰʲʰ, ˄ʸʼʬ, ʹʰʩʸʺʿʬ, ʩʸʺʿʬʲʰ ʫʨ ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʨ, ʳʵʴʨʱʭʬʯʰ, ʹˆʰʭʰ, ʺʬˆʰʲʰ, ʳʸʻʫʰ. 
ʱʻʯˆʬʬʩʰ 
ʹʸʻʲʰ, ʪʨˀʲʰʲʰ, ʳʵʹʨʮʾʭʸʬ, ʭʬʸʺʰʱʨʲʻʸʰ, ʳʨʸʯʰ ʱʻʯˆʬʬʩʰ. ʱʻʯˆʰʹ ʩʰʹʬʽʺʸʰʹʰʹʨ ʫʨ ʳʵʴʨʱʭʬʯʰʹ 
ˀʻʨʳʨʸʯʵʩʰʹ ʯʭʰʹʬʩʬʩʰ. ˄ʸʼʬʯʨ ʶʨʸʨʲʬʲʵʩʰʹ ʫʨ ʳʨʸʯʵʩʻʲʵʩʰʹ ˂ʴʬʩʬʩʰ, ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ. 
ʹʨʳʱʻʯˆʬʫʬʩʰ 
ʹʨʳʱʻʯˆʬʫʰ, ʳʰʹʰ ʬʲʬʳʬʴʺʬʩʰ, ʹʨʳʱʻʯˆʬʫʯʨ ʱʲʨʹʰʼʰʱʨ˂ʰʬʩʰ ʪʭʬʸʫʬʩʰʹʨ ʫʨ ʱʻʯˆʬʬʩʰʹ ʳʰˆʬʫʭʰʯ. 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʹʨʳʱʻʯˆʬʫʰʹ ʪʭʬʸʫʬʩʹʨ ʫʨ ʱʻʯˆʬʬʩʹ ˀʵʸʰʹ, ʹʨʳʱʻʯˆʬʫʰʹ ʻʺʵʲʵʩʨ, ʹʨʳʱʻʯˆʬʫʰʹ 
ʱʻʯˆʬʬʩʰʹ ˇʨʳʰ. ʹʨʳʱʻʯˆʬʫʰʹ ʪʨʸʬ ʱʻʯˆʬ. ʹʨʳʱʻʯˆʬʫʯʨ ʺʵʲʵʩʰʹ ʴʰˀʴʬʩʰ. ʺʵʲʼʬʸʫʨ ʹʨʳʱʻʯˆʬʫʰʹ 
ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ. ʶʰʯʨʪʵʸʨʹ ʯʬʵʸʬʳʨ. ʳʨˆʭʰʲʰ ʱʻʯˆʰʹ ʺʸʰʪʵʴʵʳʬʺʸʰʻʲʰ ʼʻʴʽ˂ʰʬʩʰ. ʳʨʸʯʱʻʯˆʨ 
ʹʨʳʱʻʯˆʬʫʬʩʰʹ ʨʳʵˆʹʴʨ. 
ʹʨʳʱʻʯˆʬʫʰʹ ʶʬʸʰʳʬʺʸʰ ʫʨ ʼʨʸʯʵʩʰ. 
ʯʨʲʬʹʰʹ ʯʬʵʸʬʳʨ. ʹʨʳʱʻʯˆʬʫʯʨ ʳʹʪʨʭʹʬʩʰʹ ˂ʴʬʩʨ, ʳʹʪʨʭʹʬʩʰʹ ʱʵʬʼʰ˂ʰʬʴʺʰ. ʳʹʪʨʭʹʬʩʰʹ ʴʰˀʴʬʩʰ. ʳʹʪʨʭʹ 
ʹʨʳʱʻʯˆʬʫʯʨ ʶʬʸʰʳʬʺʸʬʩʰʹ ʫʨ ʼʨʸʯʵʩʬʩʰʹ ˀʬʼʨʸʫʬʩʨ. ʹʨʳʱʻʯˆʬʫʬʩʰʹ ʳʹʪʨʭʹʬʩʰʹ ʴʰˀʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʬʩʰ.  
ʵʯˆʱʻʯˆʬʫʬʩʰ 
ʳʨʸʯʱʻʯˆʬʫʰʹ, ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ, ʸʵʳʩʰʹ, ʺʸʨʶʬ˂ʰʰʹ ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ.   ʳʨʸʯʱʻʯˆʬʫʰʹ, 
ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ, ʺʸʨʶʬ˂ʰʰʹ  ʼʨʸʯʵʩʰ. 
˄ʸʬ˄ʰʸʰ ʫʨ ˄ʸʬ 
˄ʸʬ˄ʰʸʰʹ ʳˆʬʩʰ, ʳʱʭʬʯʰ,  ʽʵʸʫʨ, ʳˆʬʩʰʹʨ ʫʨ ʽʵʸʫʰʹ ʯʭʰʹʬʩʬʩʰ.  ˄ʸʬ˄ʰʸʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲ ʱʻʯˆʬʯʨ ʮʵʳʬʩʰ. 
˄ʸʬ˄ʰʸʰʹ ʹʰʪʸ˃ʬ, ˄ʸʰʹ ʼʨʸʯʵʩʰ, ʸʱʨʲʰʹ ʹʰʪʸ˃ʬ, ʹʬʽʺʵʸʰʹ ʼʨʸʯʵʩʬʩʰ. 
ʯʬʵʸʬʳʬʩʰ ʹʨʳʱʻʯˆʬʫˀʰ ˁʨˆʨʮʻʲ ʫʨ ʳʨʹʮʬ ˀʬʳʵˆʨʮʻʲ ˄ʸʬ˄ʰʸʯʨ ˂ʬʴʺʸʬʩʰʹ ʫʨ ʸʨʫʰʻʹʬʩʰʹ ˀʬʹʨˆʬʩ. 
ʨʪʬʩʰʹ ʻʳʨʸʺʰʭʬʹʰ ʨʳʵ˂ʨʴʬʩʰ� 
ʨʴʨʲʰʮʻʸʰ ʪʬʵʳʬʺʸʰʰʹ ʬʲʬʳʬʴʺʬʩʰ ʹʰʩʸʺʿʬʮʬ� 
ʳʨʸʯʱʻʯˆʨ ʱʵʵʸʫʰʴʨʺʬʩʰʹ ˀʬʳʵʾʬʩʨ ʹʰʩʸʺʿʬʮʬ. ʳʵʴʨʱʭʬʯʰʹ ˀʻʨ ˄ʬʸʺʰʲʰʹ ʱʵʵʸʫʰʴʨʺʬʩʰ. ʵʸ ˄ʬʸʺʰʲʹ 
ˀʵʸʰʹ ʳʨʴ˃ʰʲʰʹ ʪʨʳʵʹʨˆʭʨ ʫʬʱʨʸʺʰʹ ʱʵʵʸʫʰʴʨʺʬʩˀʰ.  
ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰ� 
ʾʬʸ˃ʻʲʰ ʫʨ ˂ʬʴʺʸʻʲʰ ʹʰʳʬʺʸʰʬʩʰ, ʳʵʩʸʻʴʬʩʨ, ʶʨʸʨʲʬʲʻʸʰ ʪʨʫʨʺʨʴʨ.  
ʭʬʽʺʵʸʬʩʰ 
ʳʵʽʳʬʫʬʩʬʩʰ ʭʬʽʺʵʸʬʩʮʬ  - ʹʱʨʲʨʸʮʬ ʪʨʳʸʨʭʲʬʩʨ, ˀʬʱʸʬʩʨ, ʹˆʭʨʵʩʨ ʭʬʽʺʵʸʰʹ ʫʨˀʲʨ ˇʨʳʨʫ ʳʰʳʨʸʯʻʲʬʩʬʩʰʹ 
ʳʰˆʬʫʭʰʯ.  
ʹʰʭʸ˂ʰʯʰ ʼʰʪʻʸʬʩʰ 
ʳʨʸʯʰ ʶʸʰʮʳʨ, ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ, ʱʵʴʻʹʰ, ʩʰʸʯʭʰ. 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ˀʲʰʲʰ �ʶʸʰʮʳʨ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ, ʱʵʴʻʹʰ). 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ʮʬʫʨʶʰʸʰʹ ʼʨʸʯʵʩʰ �ʳʨʸʯʱʻʯˆʨ ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ). 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ʳʵ˂ʻʲʵʩʨ �ʳʨʸʯʱʻʯˆʨ ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ). 
ʶʸʵ˂ʬʫʻʸʬʩʰ� 

 ʪʬʵʳʬʺʸʰʻʲ ʼʰʪʻʸʨʯʨ ʪʨʴʳʨʸʺʬʩʨ, ˄ʨʸʳʵʫʪʬʴʨ �ʳʨʪ, ʫʨˆʨʮʭʨ, ʳʨʯ ˀʵʸʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ 
ʪʨʳʵʿʬʴʬʩʰʯ) ʫʨ ʨʳʵ˂ʴʵʩʨ, ʳʨʯʰ ʹʨˆʬʵʩʬʩʰʹ ˀʬʫʨʸʬʩʨ ʫʨ ʱʲʨʹʰʼʰ˂ʰʸʬʩʨ; ʼʰʪʻʸʨʯʨ ʯʭʰʹʬʩʬʩʰʹ 
ˀʬʹ˄ʨʭʲʨ �ˈʰʶʵʯʬʮʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ, ʳʰʹʰ ʫʨʳʺʱʰ˂ʬʩʨ ʨʴ ʻʨʸʿʵʼʨ) ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ʯʬʵʸʰʻʲ ʫʨ 
ʶʸʨʽʺʰʱʻʲ ʨʳʵ˂ʨʴʬʩˀʰ. 

 ʱʵʵʸʫʰʴʨʺʯʨ ʳʬʯʵʫʰ; ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰʹ ʯʭʰʹʬʩʬʩʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ, ʫʨʹʨʩʻʯʬʩʨ ʫʨ 
ʪʨʳʵʿʬʴʬʩʨ ʯʬʵʸʰʻʲ ʫʨ ʶʸʨʽʺʰʱʻʲ ʨʳʵ˂ʨʴʬʩˀʰ. 

 ʭʬʽʺʵʸʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ ʫʨ ʭʬʽʺʵʸʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʪʬʵʳʬʺʸʰʻʲʰ ʫʨ 
ʹʨʩʻʴʬʩʰʹʳʬʺʿʭʬʲʵ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ. 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʵʪʵʸ ʪʨʳʵʰʿʬʴʬʩʯ ʪʬʵʳʬʺʸʰʻʲ ʼʰʪʻʸʬʩʹ ˁʭʬʴʰ ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʵʩʰʬʽʺʬʩʰʹ ʨʾ˄ʬʸʰʹʨʹ" 
 ʸʨ ʪʨʴʹˆʭʨʭʬʩʨʨ ʼʰʪʻʸʰʹ ʨʾ˄ʬʸʨʹ, ʫʨˆʨʹʰʨʯʬʩʨʹ ʫʨ ʪʨʴʹʨʮʾʭʸʬʩʨʹ ˀʵʸʰʹ" 
 ʸʵʪʵʸ ʼʰʽʸʵʩʯ, ʸʨ ˀʬʳʬ˂ʴʬʩʰʯʰ ʾʰʸʬʩʻʲʬʩʨ ʨʽʭʹ ʳʹˇʬʲʵʩʨʹ" 
 ʸʨ ˆʬʸˆʬʩʹ ʪʨʳʵʰʿʬʴʬʩʯ ʼʰʪʻʸʨʯʨ ʹʨˆʬʵʩʬʩʹ ˀʵʸʰʹ ʳʰʳʨʸʯʬʩʬʩʰʹ ʪʨʳʵʹʨˆʭʰʹ ʳʰʮʴʰʯ" 
 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʱʵʵʸʫʰʴʨʺʯʨ ʳʬʯʵʫʰʹ ʪʨʳʵʿʬʴʬʩʨ ʹʰʩʸʺʿʬʮʬ ʵʸʰʬʴʺʰʸʬʩʰʹʨʯʭʰʹ"  
 ʹʨʫ ʫʨ ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ" 
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˃ʰʸʰʯʨʫʰ ʪʬʵʳʬʺʸʰʻʲʰ ʵʩʰʬʽʺʰ 
˄ʬʸʺʰʲʰ, ˄ʸʼʬ, ʹʰʩʸʺʿʬ, ʩʸʺʿʬʲʰ ʫʨ ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʨ, ʳʵʴʨʱʭʬʯʰ, ʹˆʰʭʰ, ʺʬˆʰʲʰ, ʳʸʻʫʰ. 
ʱʻʯˆʬʬʩʰ 
ʹʸʻʲʰ, ʪʨˀʲʰʲʰ, ʳʵʹʨʮʾʭʸʬ, ʭʬʸʺʰʱʨʲʻʸʰ, ʳʨʸʯʰ ʱʻʯˆʬʬʩʰ. ʱʻʯˆʰʹ ʩʰʹʬʽʺʸʰʹʰʹʨ ʫʨ ʳʵʴʨʱʭʬʯʰʹ 
ˀʻʨʳʨʸʯʵʩʰʹ ʯʭʰʹʬʩʬʩʰ. ˄ʸʼʬʯʨ ʶʨʸʨʲʬʲʵʩʰʹ ʫʨ ʳʨʸʯʵʩʻʲʵʩʰʹ ˂ʴʬʩʬʩʰ, ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ. 
ʹʨʳʱʻʯˆʬʫʬʩʰ 
ʹʨʳʱʻʯˆʬʫʰ, ʳʰʹʰ ʬʲʬʳʬʴʺʬʩʰ, ʹʨʳʱʻʯˆʬʫʯʨ ʱʲʨʹʰʼʰʱʨ˂ʰʬʩʰ ʪʭʬʸʫʬʩʰʹʨ ʫʨ ʱʻʯˆʬʬʩʰʹ ʳʰˆʬʫʭʰʯ. 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʹʨʳʱʻʯˆʬʫʰʹ ʪʭʬʸʫʬʩʹʨ ʫʨ ʱʻʯˆʬʬʩʹ ˀʵʸʰʹ, ʹʨʳʱʻʯˆʬʫʰʹ ʻʺʵʲʵʩʨ, ʹʨʳʱʻʯˆʬʫʰʹ 
ʱʻʯˆʬʬʩʰʹ ˇʨʳʰ. ʹʨʳʱʻʯˆʬʫʰʹ ʪʨʸʬ ʱʻʯˆʬ. ʹʨʳʱʻʯˆʬʫʯʨ ʺʵʲʵʩʰʹ ʴʰˀʴʬʩʰ. ʺʵʲʼʬʸʫʨ ʹʨʳʱʻʯˆʬʫʰʹ 
ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ. ʶʰʯʨʪʵʸʨʹ ʯʬʵʸʬʳʨ. ʳʨˆʭʰʲʰ ʱʻʯˆʰʹ ʺʸʰʪʵʴʵʳʬʺʸʰʻʲʰ ʼʻʴʽ˂ʰʬʩʰ. ʳʨʸʯʱʻʯˆʨ 
ʹʨʳʱʻʯˆʬʫʬʩʰʹ ʨʳʵˆʹʴʨ. 
ʹʨʳʱʻʯˆʬʫʰʹ ʶʬʸʰʳʬʺʸʰ ʫʨ ʼʨʸʯʵʩʰ. 
ʯʨʲʬʹʰʹ ʯʬʵʸʬʳʨ. ʹʨʳʱʻʯˆʬʫʯʨ ʳʹʪʨʭʹʬʩʰʹ ˂ʴʬʩʨ, ʳʹʪʨʭʹʬʩʰʹ ʱʵʬʼʰ˂ʰʬʴʺʰ. ʳʹʪʨʭʹʬʩʰʹ ʴʰˀʴʬʩʰ. ʳʹʪʨʭʹ 
ʹʨʳʱʻʯˆʬʫʯʨ ʶʬʸʰʳʬʺʸʬʩʰʹ ʫʨ ʼʨʸʯʵʩʬʩʰʹ ˀʬʼʨʸʫʬʩʨ. ʹʨʳʱʻʯˆʬʫʬʩʰʹ ʳʹʪʨʭʹʬʩʰʹ ʴʰˀʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʬʩʰ.  
ʵʯˆʱʻʯˆʬʫʬʩʰ 
ʳʨʸʯʱʻʯˆʬʫʰʹ, ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ, ʸʵʳʩʰʹ, ʺʸʨʶʬ˂ʰʰʹ ʯʭʰʹʬʩʬʩʰ ʫʨ ʴʰˀʴʬʩʰ.   ʳʨʸʯʱʻʯˆʬʫʰʹ, 
ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ, ʺʸʨʶʬ˂ʰʰʹ  ʼʨʸʯʵʩʰ. 
˄ʸʬ˄ʰʸʰ ʫʨ ˄ʸʬ 
˄ʸʬ˄ʰʸʰʹ ʳˆʬʩʰ, ʳʱʭʬʯʰ,  ʽʵʸʫʨ, ʳˆʬʩʰʹʨ ʫʨ ʽʵʸʫʰʹ ʯʭʰʹʬʩʬʩʰ.  ˄ʸʬ˄ʰʸʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲ ʱʻʯˆʬʯʨ ʮʵʳʬʩʰ. 
˄ʸʬ˄ʰʸʰʹ ʹʰʪʸ˃ʬ, ˄ʸʰʹ ʼʨʸʯʵʩʰ, ʸʱʨʲʰʹ ʹʰʪʸ˃ʬ, ʹʬʽʺʵʸʰʹ ʼʨʸʯʵʩʬʩʰ. 
ʯʬʵʸʬʳʬʩʰ ʹʨʳʱʻʯˆʬʫˀʰ ˁʨˆʨʮʻʲ ʫʨ ʳʨʹʮʬ ˀʬʳʵˆʨʮʻʲ ˄ʸʬ˄ʰʸʯʨ ˂ʬʴʺʸʬʩʰʹ ʫʨ ʸʨʫʰʻʹʬʩʰʹ ˀʬʹʨˆʬʩ. 
ʨʪʬʩʰʹ ʻʳʨʸʺʰʭʬʹʰ ʨʳʵ˂ʨʴʬʩʰ� 
ʨʴʨʲʰʮʻʸʰ ʪʬʵʳʬʺʸʰʰʹ ʬʲʬʳʬʴʺʬʩʰ ʹʰʩʸʺʿʬʮʬ� 
ʳʨʸʯʱʻʯˆʨ ʱʵʵʸʫʰʴʨʺʬʩʰʹ ˀʬʳʵʾʬʩʨ ʹʰʩʸʺʿʬʮʬ. ʳʵʴʨʱʭʬʯʰʹ ˀʻʨ ˄ʬʸʺʰʲʰʹ ʱʵʵʸʫʰʴʨʺʬʩʰ. ʵʸ ˄ʬʸʺʰʲʹ 
ˀʵʸʰʹ ʳʨʴ˃ʰʲʰʹ ʪʨʳʵʹʨˆʭʨ ʫʬʱʨʸʺʰʹ ʱʵʵʸʫʰʴʨʺʬʩˀʰ.  
ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰ� 
ʾʬʸ˃ʻʲʰ ʫʨ ˂ʬʴʺʸʻʲʰ ʹʰʳʬʺʸʰʬʩʰ, ʳʵʩʸʻʴʬʩʨ, ʶʨʸʨʲʬʲʻʸʰ ʪʨʫʨʺʨʴʨ.  
ʭʬʽʺʵʸʬʩʰ 
ʳʵʽʳʬʫʬʩʬʩʰ ʭʬʽʺʵʸʬʩʮʬ  - ʹʱʨʲʨʸʮʬ ʪʨʳʸʨʭʲʬʩʨ, ˀʬʱʸʬʩʨ, ʹˆʭʨʵʩʨ ʭʬʽʺʵʸʰʹ ʫʨˀʲʨ ˇʨʳʨʫ ʳʰʳʨʸʯʻʲʬʩʬʩʰʹ 
ʳʰˆʬʫʭʰʯ.  
ʹʰʭʸ˂ʰʯʰ ʼʰʪʻʸʬʩʰ 
ʳʨʸʯʰ ʶʸʰʮʳʨ, ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ, ʱʵʴʻʹʰ, ʩʰʸʯʭʰ. 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ˀʲʰʲʰ �ʶʸʰʮʳʨ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ, ʱʵʴʻʹʰ). 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ʮʬʫʨʶʰʸʰʹ ʼʨʸʯʵʩʰ �ʳʨʸʯʱʻʯˆʨ ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʸʰ). 
ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʰʹ ʳʵ˂ʻʲʵʩʨ �ʳʨʸʯʱʻʯˆʨ ʶʨʸʨʲʬʲʬʶʰʶʬʫʰ). 
ʶʸʵ˂ʬʫʻʸʬʩʰ� 

 ʪʬʵʳʬʺʸʰʻʲ ʼʰʪʻʸʨʯʨ ʪʨʴʳʨʸʺʬʩʨ, ˄ʨʸʳʵʫʪʬʴʨ �ʳʨʪ, ʫʨˆʨʮʭʨ, ʳʨʯ ˀʵʸʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ 
ʪʨʳʵʿʬʴʬʩʰʯ) ʫʨ ʨʳʵ˂ʴʵʩʨ, ʳʨʯʰ ʹʨˆʬʵʩʬʩʰʹ ˀʬʫʨʸʬʩʨ ʫʨ ʱʲʨʹʰʼʰ˂ʰʸʬʩʨ; ʼʰʪʻʸʨʯʨ ʯʭʰʹʬʩʬʩʰʹ 
ˀʬʹ˄ʨʭʲʨ �ˈʰʶʵʯʬʮʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ, ʳʰʹʰ ʫʨʳʺʱʰ˂ʬʩʨ ʨʴ ʻʨʸʿʵʼʨ) ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ʯʬʵʸʰʻʲ ʫʨ 
ʶʸʨʽʺʰʱʻʲ ʨʳʵ˂ʨʴʬʩˀʰ. 

 ʱʵʵʸʫʰʴʨʺʯʨ ʳʬʯʵʫʰ; ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰʹ ʯʭʰʹʬʩʬʩʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ, ʫʨʹʨʩʻʯʬʩʨ ʫʨ 
ʪʨʳʵʿʬʴʬʩʨ ʯʬʵʸʰʻʲ ʫʨ ʶʸʨʽʺʰʱʻʲ ʨʳʵ˂ʨʴʬʩˀʰ. 

 ʭʬʽʺʵʸʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ ʫʨ ʭʬʽʺʵʸʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʪʬʵʳʬʺʸʰʻʲʰ ʫʨ 
ʹʨʩʻʴʬʩʰʹʳʬʺʿʭʬʲʵ ʶʸʵʩʲʬʳʬʩʰʹ ʪʨʫʨ˅ʸʰʹʨʹ. 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʵʪʵʸ ʪʨʳʵʰʿʬʴʬʩʯ ʪʬʵʳʬʺʸʰʻʲ ʼʰʪʻʸʬʩʹ ˁʭʬʴʰ ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʵʩʰʬʽʺʬʩʰʹ ʨʾ˄ʬʸʰʹʨʹ" 
 ʸʨ ʪʨʴʹˆʭʨʭʬʩʨʨ ʼʰʪʻʸʰʹ ʨʾ˄ʬʸʨʹ, ʫʨˆʨʹʰʨʯʬʩʨʹ ʫʨ ʪʨʴʹʨʮʾʭʸʬʩʨʹ ˀʵʸʰʹ" 
 ʸʵʪʵʸ ʼʰʽʸʵʩʯ, ʸʨ ˀʬʳʬ˂ʴʬʩʰʯʰ ʾʰʸʬʩʻʲʬʩʨ ʨʽʭʹ ʳʹˇʬʲʵʩʨʹ" 
 ʸʨ ˆʬʸˆʬʩʹ ʪʨʳʵʰʿʬʴʬʩʯ ʼʰʪʻʸʨʯʨ ʹʨˆʬʵʩʬʩʹ ˀʵʸʰʹ ʳʰʳʨʸʯʬʩʬʩʰʹ ʪʨʳʵʹʨˆʭʰʹ ʳʰʮʴʰʯ" 
 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʱʵʵʸʫʰʴʨʺʯʨ ʳʬʯʵʫʰʹ ʪʨʳʵʿʬʴʬʩʨ ʹʰʩʸʺʿʬʮʬ ʵʸʰʬʴʺʰʸʬʩʰʹʨʯʭʰʹ"  
 ʹʨʫ ʫʨ ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ" 

 
ʳʵʴʨ˂ʬʳʯʨ ʨʴʨʲʰʮʰ ʫʨ ʹʺʨʺʰʹʺʰʱʨ� ʨʲʩʨʯʵʩʨ 
˂ʴʬʩʬʩʰ ʫʨ ʹʨʱʰʯˆʬʩʰ� 
ʳʵʴʨ˂ʬʳʯʨ ˄ʨʸʳʵʫʪʬʴʨ. ʳʵʴʨ˂ʬʳʯʨ ʳʵ˄ʬʹʸʰʪʬʩʻʲʰ ʬʸʯʵʩʲʰʵʩʬʩʰʹ ʸʨʵʫʬʴʵʩʸʰʭʰ ʫʨ ʯʭʰʹʬʩʸʰʭʰ ʴʰˀʴʬʩʰ: 
ʳʵʴʨ˂ʬʳʯʨ ʸʨʵʫʬʴʵʩʨ, ʶʵʮʰ˂ʰʨ ʫʨ ʯʨʴʳʰʳʫʬʭʸʵʩʨ ʬʸʯʵʩʲʰʵʩʨˀʰ, ʳʵʴʨ˂ʬʳʯʨ ʹʰˆˀʰʸʬ ʫʨ ʼʨʸʫʵʩʰʯʰ 
ʹʰˆˀʰʸʬ; ʪʨʴʳʬʵʸʬʩʰʹ ʺʰʶʰʹ ʱʨʴʵʴʮʵʳʰʬʸʬʩʨʴʰ; ʪʨʳʵʸˁʬʻʲʰ �ʳʨʪʨʲʰʯʨʫ: ʬʽʹʺʸʬʳʨʲʻʸʰ, ʰˀʭʰʨʯʰ) 
ʳʵʴʨ˂ʬʳʬʩʰ. 
ʳʵʴʨ˂ʬʳʯʨ ˄ʨʸʳʵʫʪʬʴʰʹ ʹʨˀʻʨʲʬʩʨʴʰ ʸʨʵʫʬʴʵʩʸʰʭʰ ʫʨ ʯʭʰʹʬʩʸʰʭʰ ʳʵʴʨ˂ʬʳʬʩʰʹʯʭʰʹ: ʹʰʨ, ˂ˆʸʰʲʰ, 
ʶʰʽʺʵʪʸʨʳʨ, ˄ʬʸʺʰʲʵʭʨʴʰ, ˆʨʮʵʭʨʴʰ, ʹʭʬʺʵʭʨʴʰ, ˄ʸʰʻʲʰ ʫʰʨʪʸʨʳʬʩʰ. 
ʳʵʴʨ˂ʬʳʯʨ ʳʨˆʨʹʰʨʯʬʩʲʬʩʲʬʩʰ 
˂ʬʴʺʸʨʲʻʸʰ ʺʬʴʫʬʴ˂ʰʰʹ ʹʨʮʵʳʬʩʰ �ʹʨˀʻʨʲʵ, ʳʬʫʰʨʴʨ, ʳʵʫʨ). ʳʵʴʨ˂ʬʳʯʨ ʪʨʼʨʴʺʻʲʵʩʰʹ ʹʨʮʵʳʰ - ʪʨʩʴʬʭʰʹ 
ʫʰʨʶʨʮʵʴʰ. 
ʨʲʩʨʯʵʩʨ 
ʭʨʸʰʨʴʺʬʩʰʹ ʫʨʯʭʲʰʹ ˆʬʸˆʬʩʰ,  ˆʫʵʳʰʲʵʩʨ; ʬʲʬʳʬʴʺʨʸʻʲʰ ʫʨ ʯʨʴʨʩʸʨʫʳʵʹʨʲʵʫʴʬʲʰ, ʨʻ˂ʰʲʬʩʬʲʰ ʫʨ 
ˀʬʻ˃ʲʬʩʬʲʰ ˆʫʵʳʰʲʵʩʬʩʰ, ʨʲʩʨʯʵʩʨ. 
ʶʸʵ˂ʬʫʻʸʬʩʰ� 

 ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ʨʳʵʹʨˆʹʴʬʲʨʫ ʹʨ˅ʰʸʵ ʯʭʰʹʬʩʸʰʭʰ ʫʨ ʸʨʵʫʬʴʵʩʸʰʭʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʳʵʶʵʭʬʩʨ; 
 ʳʵʴʨ˂ʬʳʬʩʰʹ ʳʵ˄ʬʹʸʰʪʬʩʨ ʫʨ ˄ʨʸʳʵʫʪʬʴʨ �ʳʨʯ ˀʵʸʰʹ ʺʬʽʴʵʲʵʪʰʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ) ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ 

ʨʳʵʹʨˆʹʴʬʲʨʫ ˆʬʲʹʨʿʸʬʲʰ ʼʵʸʳʰʯ. 
 ʯʭʰʹʬʩʸʰʭ ʫʨ ʸʨʵʫʬʴʵʩʸʰʭ ʳʵʴʨ˂ʬʳʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ ʫʨ ʨʴʨʲʰʮʰ ʨʳʵ˂ʨʴʰʹ ʱʵʴʺʬʽʹʺʰʹ 

ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ ʫʨ ʫʨʹʱʭʴʬʩʰʹ ˁʨʳʵʿʨʲʰʩʬʩʨ. 
 ʨʲʩʨʯʻʸʰ ʳʵʫʬʲʬʩʰʹʨ ʫʨ ʨʲʩʨʯʵʩʰʹ ʯʭʰʹʬʩʬʩʰʹ ʨʾ˄ʬʸʨ; ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ˀʬʳʯˆʭʬʭʰʯʰ ʳʵʭʲʬʴʬʩʰʹ 

ʨʾ˄ʬʸʰʹʨʹ. 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 

 ʸʵʪʵʸ ʫʨ ʸʨʺʵʳ  ʭʨʪʸʵʭʬʩʯ ʳʵʴʨ˂ʬʳʬʩʹ" 
 ʸʵʪʵʸ ˀʬʪʭʰ˃ʲʰʨ ʳʵʴʨ˂ʬʳʬʩʰʹ  ʫʨˆʨʸʰʹˆʬʩʨ ʫʨ ˄ʨʸʳʵʫʪʬʴʨ" 
 ʸʵʪʵʸ ʪʬˆʳʨʸʬʩʨ ʫʰʨʪʸʨʳʬʩʰ, ˂ˆʸʰʲʬʩʰ ʫʨ ʪʸʨʼʰʱʬʩʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨˀʰ" 
 ʸʵʪʵʸ ʫʪʰʴʫʬʩʨ ʫʨ ʪʨʫʳʵʰ˂ʬʳʨ ˆʫʵʳʰʲʵʩʰʹ ʹʨʭʨʸʨʻʫʵʩʨ" 
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ʰʳʰʹʨʯʭʰʹ, ʸʵʳ ʳʵʹ˄ʨʭʲʬʬʩʹ ʪʨʴʻʭʰʯʨʸʫʬʯ ʱʸʬʨʺʰʻʲʰ ʨʮʸʵʭʴʬʩʨ ʫʨ ˀʬ˃ʲʵʴ ʳʨʯʬʳʨʺʰʱʰʹ 
ʹʰʲʨʳʨʮʰʹ ʫʨ ʹʨ˅ʰʸʵʬʩʰʹ ʫʨʴʨˆʭʨ, ʹʨ˅ʰʸʵʨ, ʯʰʯʵʬʻʲʰ ʯʬʳʨ ʰʿʵʹ ʻʼʸʵ ʼʨʸʯʵʫ ʪʨʨʮʸʬʩʻʲʰ, 
ʸʨˀʰ˂ ʫʨʪʭʬˆʳʨʸʬʩʨ ʪʨʸʱʭʬʻʲʰ ʳʱʭʰʫʸʰ ˄ʨʳʸʵʫʪʬʴʬʩʰ. ʯʬʳʨʺʻʸʰ, �ʫʰʫʰ, ʳʯʨʭʨʸʰ) ʳʱʭʰʫʸʰ 
˄ʨʸʳʵʫʪʬʴʬʩʰ ˄ʨʸʳʵʨʫʪʬʴʬʴ ˃ʲʰʬʸ ʵʸʪʨʴʰʮʬʩʻʲ ʰʫʬʬʩʹ, ʸʵʳʲʬʩʰ˂ ʨʸ ʨʸʰʨʴ ˁʨʱʬʺʰʲʴʰ 
ʱʵʴʱʸʬʺʻʲ ʹʰʭʸ˂ʬˀʰ, ʳʰʳʨʸʯʻʲʬʩʨˀʰ, ʫʸʵʹʨ ʫʨ  ʹʰʺʻʨ˂ʰʨˀʰ ʫʨ ʨʸʰʹ ʻʼʸʵ ʮʵʪʨʫʰ ʫʨ ʼʨʸʯʵ 
ʪʨʪʬʩʰʹ. ʼʨʽʺʵʩʸʰʭʰ ˂ʵʫʴʨ ʫʨ ʻʴʨʸʬʩʰ ʪʨʳʵʰʿʬʴʬʩʻʲʰ ʻʴʫʨ ʰʿʵʹ, ʸʵʪʵʸ˂ ʹʨʼʻ˃ʭʬʲʰ, ʾʸʳʨ 
ʹʨʨʮʸʵʭʴʵ ʻʴʨʸʬʩʰʹʨ ʫʨ ʪʨʪʬʩʬʩʰʹ ˁʨʳʵʹʨʿʨʲʰʩʬʩʲʨʫ, ʸʵʳʬʲʰ˂ ʪʨʳʵʭʲʰʴʫʬʩʨ ʹʨʱʰʯˆʰʹ 
ʨʴʨʲʰʮʰʹʨ ʫʨ ʱʭʲʬʭʰʹ ʫʸʵʹ.  
 
ʯʬʨʳʺʻʸʰ �ʫʰʫʰ� ʳʯʨʭʨʸʰ) ʳʱʭʰʫʸʰ ˄ʨʸʳʵʫʪʬʴʬʩʰʨ� ʼʵʸʳʨ� ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ� ʪʨʳʨʸʺʰʭʬʩʨ� 
ʱʨʭˀʰʸʬʩʰ� ʲʵʪʰʱʨ� ʳʹˇʬʲʵʩʨ� ʹʰʭʸ˂ʬ� ˄ʨʸʳʵʫʪʬʴʨ� ʱʨʴʵʴʮʵʳʰʬʸʬʩʨ� ʴʰʳʻˀʰ�  
 
 
9,,, ʱʲʨʹʰ - ʹʨʸʬʱʵʳʬʴʫʨ˂ʰʵ ʴʨ˄ʰʲʰ 
 

ʯʬʳʨ� ʸʰ˂ˆʭʬʩʰ ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ ʫʨ ʳʬ˂ʴʰʬʸʬʩʰʹ ʹˆʭʨ ʫʨʸʪʬʩˀʰ 
ʯʬʳʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʳʱʭʰʫʸʰ ˄ʨʸʳʵʫʪʬʴʬʩʰ� ʼʵʸʳʨ� ˄ʨʸʳʵʫʪʬʴʨ� 

ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ

ʸʰ˂ˆʭʬʩʰ  ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʰ;  
 ʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʰʹ 

ʳʯʬʲʳʨˁʭʬʴʬʩʲʰʨʴʰ 
ˆʨʸʰʹˆʰ. 

 ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʰ. 
 ʨʸʰʯʳʬʺʰʱʻʲʰ ʼʬʹʭʰ 

ʸʰ˂ˆʭʰʫʨʴ. 
 ʱʻʩʻʸʰ ʼʬʹʭʰ ʸʰ˂ˆʭʰʫʨʴ 
 ʹʨʳʵʳˆʳʨʸʬʩʲʵ 

ʨʸʰʯʳʬʺʰʱʨ; 

ʳʯʬʲʳʨˁʭʬʴʬʩʲʰʨʴʰ ˆʨʸʰʹˆʰ� 
 ʳʯʬʲʳʨˁʭʬʴʬʩʲʰʨʴʰ ˆʨʸʰʹˆʰ; ʯʭʰʹʬʩʬʩʰ; 
 ʴʨʳʸʨʭʲʰʹ, ʼʨʸʫʵʩʰʹ, ˆʨʸʰʹˆʰʹ ʨˆʨʸʰʹˆʬʩʨ; 

ʺʵʲʼʻ˃ʰʨʴʰ ˆʨʸʰʹˆʬʩʰʹ ʴʨʳʸʨʭʲʰ ʫʨ ˀʬʼʨʸʫʬʩʨ 
 ˆʨʸʰʹˆʬʩʰʹ ˀʬʫʨʸʬʩʨ 
 ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʹʺʨʴʫʨʸʺʻʲʰ ʼʵʸʳʨ ʫʨ ʳʰʹʰ ʱʨʭˀʰʸʰ 

ʶʵʮʰ˂ʰʻʸ ʹʰʹʺʬʳʨʹʯʨʴ; 
ʼʬʹʭʰ� 
 ʨʸʰʯʳʬʺʰʱʻʲʰ ʼʬʹʭʰ ʸʰ˂ˆʭʰʫʨʴ; ʯʭʰʹʬʩʬʩʰ; 

ʨʸʰʯʳʬʺʰʱʻʲʰ ʼʬʹʭʰʹ ˀʬʳ˂ʭʬʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ 
ʪʨʳʨʸʺʰʭʬʩʨ; 

 ʰʸʨ˂ʰʵʴʨʲʻʸʰ ʸʰ˂ˆʭʰ; 
 ʱʻʩʻʸʰ ʼʬʹʭʰ ʸʰ˂ˆʭʰʫʨʴ. ʸʰ˂ˆʭʬʩʰʹʨ ʫʨ ʸʰ˂ˆʭʰʯʰ 

ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ �ʳʨʯ ˀʵʸʰʹ ˆʨʸʰʹˆʬʩʰʹ ʨʴ 
ʨʸʰʯʳʬʺʰʱʻʲʰ ʼʬʹʭʬʩʰʹ ˀʬʳ˂ʭʬʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ) 
ˀʬʫʨʸʬʩʨ; 

ʹʨʳʵʳˆʳʨʸʬʩʲʵ ʨʸʰʯʳʬʺʰʱʨ� 
 ʱʻʸʹʰ ʫʨ ʭʨʲʻʺʰʹ ʪʨʫʨ˂ʭʲʨ; 
 ʳʨʸʺʰʭʰ ˆʨʸˇʯʨʾʸʰ˂ˆʭʨ; 
 ʫʾʪ - ʫʨʳʨʺʬʩʰʯʰ ʾʰʸʬʩʻʲʬʩʰʹ ʪʨʫʨʹʨˆʨʫʰ; 
 ʼʨʹʰʹ ˂ʭʨʲʬʩʨʫʵʩʨ �ʼʨʹʰʹ ʮʸʫʨ ʫʨ ʼʨʹʫʨʱʲʬʩʨ); 
 ʳʨʸʺʰʭʨʫ ʫʨʸʰ˂ˆʻʰ ʶʸʵ˂ʬʴʺʰ; 

ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ� 

 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʨʳʵʭʰʿʬʴʵʯ ʸʰ˂ˆʭʬʩʰʹ ʯʭʰʹʬʩʬʩʰ ʵʸʰ ʹʨʳʵʳˆʳʨʸʬʩʲʵ ʱʵʴʺʸʨʽʺʰʫʨʴ ʨʴ ʳʵʳʹʨˆʻʸʬʩʰʹ 
ʪʬʪʳʰʫʨʴ ʻʱʬʯʬʹʰʹ ˀʬʹʨʸˁʬʭʨʫ" 

 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʨʳʵʭʰʿʬʴʵʯ ʸʰ˂ˆʭʬʩʰʹ ʯʭʰʹʬʩʬʩʰ ʩʻʴʬʩʰʹʳʬʺʿʭʬʲʬʩʰʹ ʫʨʸʪʬʩʰʫʨʴ ʳʵʳʫʰʴʨʸʬ 
ʪʨʳʵʯʭʲʬʩʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ" 

ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ - ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 
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 ʶʵʮʰ˂ʰʻʸʰ ʹʰʹʺʬʳʰʹ ʫʨ ʸʰ˂ˆʭʰʹ ˁʨ˄ʬʸʰʹ ʹʺʨʴʫʨʸʺʻʲʰ ʼʵʸʳʰʹ ʪʨʳʵʿʬʴʬʩʨ �ʳʨʯ�ʹʨʩ����)� 
 ʸʨ˂ʰʵʴʨʲʻʸ ʸʰ˂ˆʭʬʩʮʬ ʳʵʽʳʬʫʬʩʬʩʰʹ ˀʬʹʸʻʲʬʩʨ ʫʨ ʳʨʯʰ ˀʬʫʬʪʰʹ ˀʬʼʨʹʬʩʨ �ʳʨʯ�ʹʨʩ����������)� 
 ʳʹˇʬʲʵʩʨ-ʫʨʹʨʩʻʯʬʩʰʹ ʮʵʪʰʬʸʯʰ ˆʬʸˆʰʹ ʪʨʳʵʿʬʴʬʩʨ �ʳʨʯ�ʹʨʩ������)� 
 ʪʨʳʵʯʭʲʬʩʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨ �ʳʨʯ�ʹʨʩ������)� 

ʯʬʳʨ� ʨʲʪʬʩʸʨ� ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ �ʨʲʪʬʩʸʨ ʫʨ ʳʨʯʬʳʺʰʱʻʸʰ ʳʵʫʬʲʬʩʰ) 
ʯʬʳʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʳʱʭʰʫʸʰ ˄ʨʸʳʵʫʪʬʴʬʩʰ� ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ� ʪʨʳʨʸʺʰʭʬʩʨ� ʱʨʭˀʰʸʬʩʰ� 
ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ

˄ʸʼʰʭʰ 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ� 

ʹʰʫʰʫʬʯʨ ˀʵʸʰʹ ˄ʸʼʰʭʰ 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ 

 ˄ʸʼʰʭʰ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʫʨ ʳʰʹʰ ʪʨʳʵʹʨˆʭʨ 
ʪʸʨʼʰʱʰʹ, ˂ˆʸʰʲʰʹ ʫʨ ʪʨʴʺʵʲʬʩʰʹ 
ʹʨˀʻʨʲʬʩʰʯ. 

ʨʲʪʬʩʸʻʲʰ 
ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ�  
 

ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ; 
ʳʵʽʳʬʫʬʩʬʩʰ;  

 ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʬʩʰʹ ʪʨʳʨʸʺʰʭʬʩʨ; 
 ʵʸ˄ʬʭʸʰ ʫʨ ʹʨʳ˄ʬʭʸʰʹ ʴʨʳʸʨʭʲʨʫ ʫʨˀʲʨ 
 ʳʵʽʳʬʫʬʩʬʩʰ ˄ʰʲʨʫʰʹ ˀʬʳ˂ʭʬʲʰ ʨʲʪʬʩʸʻʲʰ 

ʪʨʳʵʹʨˆʻʲʬʩʬʩʮʬ; 
ʪʨʴʺʵʲʬʩʬʩʰ ʫʨ 
ʻʺʵʲʵʩʬʩʰ 
 

ʵʸʻ˂ʴʵʩʰʨʴ ˄ʸʼʰʭ 
ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨ; 
 
ʬʸʯʻ˂ʴʵʩʰʨʴʰ ˄ʸʼʰʭʰ 
ʻʺʵʲʵʩʨ 

ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʬʩʰ� 
 ʵʸʻ˂ʴʵʩʰʨʴʰ ʪʨʴʺʵʲʬʩʨ; ʪʨʴʺʵʲʬʩʨʯʨ 

ʹʰʹʺʬʳʨ; ʨʳʵʴʨˆʹʴʯʨ ʹʰʳʸʨʭʲʰʹ ˂ʴʬʩʬʩʰ; 
ʺʵʲʼʨʹʰ ʪʨʴʺʵʲʬʩʬʩʰ; 

 ʵʸʻ˂ʴʵʩʰʨʴʰ ˄ʸʼʰʭ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨ ʫʨ 
ʨʳʵˆʹʰʹ ʪʮʬʩʰ �ˁʨʹʳʨ, ˀʬʱʸʬʩʨ, ʪʸʨʼʰʱʻʲʰ). 

  ˄ʸʼʰʭ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʬʩʰ ʫʨ ʳʨʯʰ 
ʪʨʳʵʿʬʴʬʩʨ ʺʬʽʹʺʻʸʰ ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʰʹʨʹ.  

 ʵʸʻ˂ʴʵʩʰʨʴʰ ʵʸʰ ˄ʸʼʰʭʰ ʪʨʴʺʵʲʬʩʰʹ ʹʰʺʬʳʰʹ 
ˀʬʫʪʬʴʨ ʨʳʵ˂ʨʴʰʹ ʶʰʸʵʩʰʹ ʳʰˆʬʫʭʰʯ; 
ʻʺʵʲʵʩʬʩʰ 

 ʬʸʯʻ˂ʴʵʩʰʨʴʰ ˄ʸʼʰʭʰ ʻʺʵʲʵʩʬʩʰ;  
 ʻʺʵʲʵʩʰʹ ʨʳʵˆʹʴʨ ʸʰ˂ˆʭʰʯʰ ʾʬʸ˃ʰʹ 

ʳʬˀʭʬʵʩʰʯ; 
 ʨʳʵ˂ʨʴʬʩʰʹ ʨʳʵˆʹʴʨ ʻʺʵʲʵʩʰʹ ʪʨʳʵʿʬʴʬʩʰʯ. 

ˀʬʱʰʯˆʭʬʩʰ� 

 ˀʬʪʰ˃ʲʰʨʯ ʯʻ ʨʸʨ ʫʨʨʹʨˆʬʲʵʯ ʴʨ˂ʴʵʩ ʹʰʫʰʫʬʯʨʪʨʴ ʰʹʬʯʬʩʰ, ʸʵʳʬʲʯʨ ˀʵʸʰʹʨ˂ ˄ʸʼʰʭʰ 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨʨ" 

 ʸʵʳʬʲʰ ʳʨʯʪʨʴʰ ʳʬʻʩʴʬʩʨ ʻʼʸʵ ʳʬʺʹ ˁʬʳʹ ʳʰʬʸ ˀʬʹʨʹ˄ʨʭʲ ʹʰʫʰʫʬʯʨ ˀʵʸʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨʮʬ - ˂ˆʸʰʲʰ, 
ʴʨˆʨʮʰ ʯʻ ʼʵʸʳʻʲʨ" 

 ʸʵʪʵʸ ʻʴʫʨ ˀʬʭʨʫʪʰʴʵʯ ʫʨ ʨʳʵʭˆʹʴʨʯ ʬʸʯʻ˂ʴʵʩʰʨʴʰ ˄ʸʼʰʭʰ ʻʺʵʲʵʩʬʩʰ ʺʬʽʹʺʻʸʰ ʨʳʵ˂ʨʴʬʩʰʹ 
ʨʳʵˆʹʴʰʹʨʹ ʫʨ ʸʬʨʲʻʸʰ ʭʰʯʨʸʬʩʰʹ ʳʵʫʬʲʰʸʬʩʰʹʨʹ" 

 ʸʰʯʰ ʪʨʴʹˆʭʨʭʫʬʩʨ ʪʨʴʺʵʲʬʩʰʹʨ ʫʨ ʻʺʵʲʵʩʰʹ ʨʳʵʴʨˆʹʴʬʩʰ" 
 ʸʵʪʵʸ ʻʴʫʨ ʨʳʵʭʰ˂ʴʵʯ, ʪʨʭʨʨʴʨʲʰʮʵʯ ʫʨ ʪʨʳʵʭʹʨˆʵʯ ˄ʸʼʰʭʰ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ ʿʵʭʬʲʫʾʰʻʸʰ 

˂ˆʵʭʸʬʩʰʫʨʴ ʴʨ˂ʴʵʩʰ ʹʰʫʰʫʬʬʩʰʹ ʫʨʳʵʱʰʫʬʩʻʲʬʩʬʩʹ ˀʵʸʰʹ" 
ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ - ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 
 ʭʬʸʩʨʲʻʸʨʫ  ʨʾ˄ʬʸʰʲʰ ʹʰʺʻʨ˂ʰʰʹ ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʰʹ �ʼʵʸʳʻʲʰʹ) ʹʨˆʰʯ ˁʨ˄ʬʸʨ 

�ʳʨʯ�ʹʨʩ������������)� 
 ʨʲʪʬʩʸʻʲʰ ʪʨʳʵʹʨˆʻʲʬʩʰʹ ʪʨʳʨʸʺʰʭʬʩʨ ʫʨ ʳʨʯʰ ʸʰ˂ˆʭʰʯʰ ʳʴʰˀʭʴʬʲʵʩʬʩʰʹ ʪʨʳʵʯʭʲʨ ˂ʭʲʨʫʯʨ 

ʹˆʭʨʫʨʹˆʭʨ ʳʴʰˀʭʴʬʲʵʩʬʩʰʹʨʯʭʰʹ �ʳʨʯ�ʹʨʩ����)� 
 ʪʨʴʺʵʲʬʩʰʹ ʨʳʵˆʹʴʨ ʫʨ ʨʳʵʴʨˆʹʴʰʹ ʪʬʵʳʬʺʸʰʻʲʰ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ �ʳʨʯ�ʹʨʩ��������)� 
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 ʪʨʴʺʵʲʬʩʬʩʰʹ ˀʬʫʪʬʴʨ ʭʬʸʩʨʲʻʸʨʫ ʳʵ˂ʬʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ˀʬʹʨʩʨʳʰʹʨʫ,  ʪʨʴʺʵʲʬʩʰʹ ˀʬʹʨʩʨʳʰʹʰ ʨʳʵ˂ʨʴʰʹ 
ˀʬʫʪʬʴʨ �ʳʨʯ�ʹʨʩ����������)� 

 ʹʰʫʰʫʬʬʩʹ ˀʵʸʰʹ ˄ʸʼʰʭʰ ʫʨʳʵʱʰʫʬʩʻʲʬʩʰʹ ʨʳʵ˂ʴʵʩʨ, ʪʨʨʴʨʲʰʮʬʩʨ ʫʨ ʪʨʳʵʹʨˆʭʨ �ʳʨʯ�ʹʨʩ������)� 
 ʵʸ ʹʰʳʸʨʭʲʬʹ ˀʵʸʰʹ ˀʬʹʨʩʨʳʰʹʵʩʰʹ ʨʪʬʩʨ, ʪʨʳʵʹʨˆʭʨ ʫʨ ʪʨʳʵʱʭʲʬʭʨ �ʳʨʯ�ʹʨʩ����������)� 

 
ʯʬʳʨ� ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʹʨʳʿʨʸʵ ʫʨ ʪʬʵʳʬʺʸʰʻʲʰ ʵʩʰʬʽʺʬʩʰ 
ʯʬʳʨʹʯʨʴ ʫʨʱʨʭˀʰʸʬʩʻʲʰ ʳʱʭʰʫʸʰ ˄ʸʳʵʫʪʬʴʨ� ʲʵʪʰʱʨ� ʳʹˇʬʲʵʩʨ� ʹʰʭʸ˂ʬ� 
ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ 

ʲʵʪʰʱʻʸʰ ʳʹˇʬʲʵʩʨ� 
ʨʸʪʻʳʬʴʺʰʸʬʩʨ 

 ʨʽʹʰʵʳʨ 
  ʯʬʵʸʬʳʨ 

 ʨʽʹʰʵʳʨ, ʯʬʵʸʬʳʨ 
 ʲʵʪʰʱʻʰʸ ʳʹˇʬʲʵʩʨ  Äʯʻ-ʳʨˀʰʴ³ ˄ʰʴʨʫʨʫʬʩʬʩʰ; 

ʪʬʵʳʬʺʸʰʻʲʰ 
ʼʰʪʻʸʬʩʰ 
 

 ʩʸʺʿʬʲʰ ʼʰʪʻʸʨ 
 ʹʰʭʸ˂ʰʯʰ ʼʰʪʻʸʨ 

˄ʸʼʬʬʩʰ 
 ˄ʸʼʬʯʨ ʳʨʸʯʵʩʻʲʵʩʨ;  
 ʵʸʰ ʶʨʸʨʲʬʲʻʸʰ ˄ʸʼʰʹ ʳʬʹʨʳʬ ˄ʸʼʰʯ ʪʨʫʨʱʭʬʯʰʹʨʹ 

ʳʰʾʬʩʻʲʰ ʱʻʯˆʬʬʩʰ ʫʨ ʱʻʯˆʬʬʩʰʹ ʯʭʰʹʬʩʬʩʰ; 
 ʯʨʲʬʹʰʹ ʯʬʵʸʬʳʨ; 
ʹʨʳʱʻʯˆʬʫʬʩʰ 
 ʹʨʳʱʻʯˆʬʫʰʹ ˀʰʫʨ ʱʻʯˆʬʬʩʰʹ ˇʨʳʰ. 
  ʹʨʳʱʻʯˆʬʫʰʹ ʬʲʬʳʬʴʺʬʩʰ: ʳʬʫʰʨʴʨ, ʩʰʹʬʽʺʸʰʹʨ, ʹʰʳʨʾʲʬ 

ʫʨ ʳʨʯʰ ʯʭʰʹʬʩʬʩʰ. ʹʨʳʱʻʯˆʬʫʰʹ ˀʻʨˆʨʮʰ ʫʨ ʳʰʹʰ 
ʯʭʰʹʬʩʨ. 

 ʺʵʲʼʬʸʫʨ�ʺʵʲʪʭʬʸʫʨ ʹʨʳʱʻʯˆʬʫʰʹ ʯʭʰʹʬʩʬʩʰ. 
 ʶʰʯʨʪʵʸʨʹ ʯʬʵʸʬʳʨ 

ʵʯˆʱʻʯˆʬʫʬʩʰ 
 ʶʨʸʨʲʬʲʵʪʸʨʳʰ. ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ ʯʭʰʹʬʩʬʩʰ.  
 ʳʨʸʯʱʻʯˆʬʫʰ. ʳʨʸʯʱʻʯˆʬʫʰʹ ʯʭʰʹʬʩʬʩʰ. 
 ʸʵʳʩʰ. ʸʵʳʩʰʹ ʯʭʰʹʬʩʬʩʰ; 
 ʺʸʨʶʬ˂ʰʰʹ ʬʲʬʳʬʴʺʬʩʰ: ʼʻ˃ʬ, ʼʬʸʫʰ, ʹʰʳʨʾʲʬ, ˀʻʨˆʨʮʰ. 

ʺʸʨʶʬ˂ʰʰʹ ʱʬʸ˃ʵ ʹʨˆʬʬʩʰ: ʺʵʲʼʬʸʫʨ ʺʸʨʶʬ˂ʰʨ, 
ʳʨʸʯʱʻʯˆʨ ʺʸʨʶʬ˂ʰʨ ʫʨ ʳʨʯʰ ʯʭʰʹʬʩʬʩʰ; 

ʪʨʮʵʳʭʬʩʰ  ʱʻʯˆʬ 
 ʼʨʸʯʵʩʰ 
 ʳʵ˂ʻʲʵʩʨ 

 ʱʻʯˆʰʹ ʮʵʳʨ;  
 ʼʨʸʯʵʩʰ; 
 ʳʵ˂ʻʲʵʩʨ 
 ʺʸʰʪʵʴʵʳʬʺʸʰʻʲʰ ʼʨʸʫʵʩʬʩʰ 

ʺʸʰʪʵʴʵʳʬʺʸʰʻʲʰ ʼʨʸʫʵʩʬʩʰ 
 ʳʨˆʭʰʲʰ ʱʻʯˆʰʹ  ʹʰʴʻʹʰ, ʱʵʹʰʴʻʹʰ ʫʨ ʺʨʴʪʬʴʹʰ. 

ʳʨʸʯʱʻʯˆʨ ʹʨʳʱʻʯˆʬʫʬʩʰʹ ʨʳʵˆʹʴʨ. 

ʩʸʺʿʬʲʰ ʼʰʪʻʸʬʩʰʹ ʼʨʸʯʵʩʰ 
 ʳʨʸʯʱʻʯˆʬʫʰʹ, ʶʨʸʨʲʬʲʵʪʸʨʳʰʹ, ʺʸʨʶʬ˂ʰʰʹ, ˄ʸʰʹ, 

ʼʨʸʯʵʩʰ. 

ʹʰʭʸ˂ʻʲʰ ʼʰʪʻʸʬʩʰ� ʮʬʫʨʶʰʸʰʹ ʼʨʸʯʵʩʰ ʫʨ ʳʵ˂ʻʲʵʩʨ 
 ʶʸʰʮʳʨ, ʶʰʸʨʳʰʫʨ, ˂ʰʲʰʴʫʰ 
 ʳʨʸʯʰ ʶʸʰʮʳʰʹʨ, ˄ʬʹʰʬʸʰ ʶʰʸʨʳʰʫʰʹ. ˂ʰʲʰʴʫʸʰʹ 

ʮʬʫʨʶʰʸʰʹ ʼʨʸʯʵʩʰ; 

ʳʵ˂ʻʲʵʩʨ 
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 ʳʵ˂ʻʲʵʩʨ, ʳʵ˂ʻʲʵʩʰʹ ʯʭʰʹʬʩʨ: ʹˆʬʻʲʰʹ ʳʵ˂ʻʲʵʩʨ ʨʳ 
ʹˆʬʻʲʰʹ ˀʬʳʨʫʪʬʴʬʲʰ ʴʨ˄ʰʲʬʩʰʹ ʳʵ˂ʻʲʵʩʬʩʰʹ ˇʨʳʰʹ 
ʺʵʲʰʨ; 

ʪʬʵʳʬʺʸʰʻʲʰ 
ʪʨʸʫʨʽʳʴʬʩʰ 

 ʹʨʱʵʵʸʫʰʴʨʺʵ 
ʪʬʵʳʬʺʸʰʨ 

 ʳʵʩʸʻʴʬʩʨ 
 

ʹʨʱʵʵʸʫʰʴʨʺʵ ʪʬʵʳʬʺʸʰʨ 
 ʱʵʵʸʫʰʴʨʺʯʨ ʹʰʹʺʬʳʨ: ʹʰʩʸʺʿʬʮʬ ʵʸ ˄ʬʸʺʰʲʹ ˀʵʸʰʹ 

ʳʨʴ˃ʰʲʰʹ ʪʨʳʵʹʨˆʭʨ ʱʵʵʸʫʰʴʨʺʬʩˀʰ. 
  ʱʵʵʸʫʰʴʨʺʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʼʰʪʻʸʨʯʨ ʯʭʰʹʬʩʬʩʰʹ 

ʱʭʲʬʭʨˀʰ; 

ʪʨʫʨʽʳʴʬʩʰ 
 ʪʬʵʳʬʺʸʰʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰ ʹʰʩʸʺʿʬʮʬ: ʳʵʩʸʻʴʬʩʨ. 

ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʵʪʵʸ ˀʬʪʭʰ˃ʲʰʨ ʬʸʯʰ ʼʰʪʻʸʰʹ ʪʨʳʵʿʬʴʬʩʨ ʳʬʵʸʰʹ ʼʨʸʯʵʩʰʹ ʫʨʹʨʫʪʬʴʨʫ" 
 ʸʵʪʵʸ ʪʨʭʮʵʳʵʯ ʼʰʪʻʸʰʹ ʼʨʸʯʵʩʰ ʨʳ ʼʰʪʻʸʰʹ ʼʨʸʯʵʩʰʹ ʪʨʳʵʹʨʯʭʲʬʲʰ ʼʵʸʳʻʲʰʹ ʪʨʸʬˀʬ" 
 ʸʵʪʵʸ ʻʴʫʨ ʪʨʳʵʭʰʿʬʴʵʯ ʨʲʪʬʩʸʻʲʰ ʪʨʸʫʨʽʳʴʬʩʰ, ʺʵʲʵʩʰʹʨ ʫʨ ʻʺʵʲʵʩʬʩʰʹ  ʯʭʰʹʬʩʬʩʰ ʪʬʵʳʬʺʸʰʻʲ 

ʫʬʩʻʲʬʩʨʯʨ ʫʨʹʨʩʻʯʬʩʰʹʨʹ" 
 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʬʵʳʬʺʸʰʻʲʰ ʼʰʪʻʸʬʩʰʹ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ˁʭʬʴʰ ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʹʨʪʴʬʩʰʹ ʫʨ ʳʨʯʰ 

ʬʲʬʳʬʴʺʬʩʰʹ ʮʵʳʬʩʰʹ ʳʵʹʨ˃ʬʩʴʨʫ" 
ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ - ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 
 ʼʰʪʻʸʨʯʨ ʯʭʰʹʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ ʼʰʪʻʸʨʯʨ ʱʲʨʹʰʼʰ˂ʰʸʬʩʰʹʨʯʭʰʹ ʫʨ ʳʨʯʰ ʹʨˆʬʵʩʬʩʰʹ ˀʬʹʨʫʨʸʬʩʲʨʫ 

�ʳʨʯ�ʹʨʩ����������)� 
 ʼʰʪʻʸʰʹʨ ʫʨ ʳʰʹʰ ʬʲʬʳʬʴʺʬʩʰʹ ʮʵʳʬʩʰʹ ʳʵ˃ʬʩʴʨ �ʳʨʯ�ʹʨʩ����������)� 
 ʪʬʵʳʬʺʸʰʻʲʰ ʫʬʩʻʲʬʩʬʩʰʹ ʳʨʸʯʬʩʻʲʵʩʰʹ ʫʨʹʨʩʻʯʬʩʨ �ʳʨʯ�ʹʨʩ������)� 

 
 

ʳʰʳʨʸʯʻʲʬʩʨ� ʹʺʨʺʰʹʺʰʱʨ ʫʨ ʨʲʩʨʯʵʩʨ�  
ʯʬʳʨ� ʳʵʴʨ˂ʬʳʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ ʫʨ ʨʴʨʲʰʮʰ� 
ʯʬʳʨʹʯʨʴ ʫʨʱʨʭˀʸʬʩʻʲʰ ʳʱʭʰʫʸʰ ˄ʨʸʳʵʫʪʬʴʨ� ʱʨʭˀʰʸʬʩʰ� ˄ʨʸʳʵʫʪʬʴʨ� ʱʨʴʵʴʮʵʳʰʬʸʬʩʨ� 
ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ

ʹʺʨʺʰʹʺʰʱʨ 
 
ʳʵʴʨ˂ʬʳʬʩʰ 
 
 
 

 ʹʰˆˀʰʸʬ; 
 ʫʰʨʪʸʨʳʬʩʰ 

ʳʵʴʨ˂ʬʳʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ ʫʨ ʨʴʨʲʰʮʰ� 
 ʳʵʴʨ˂ʬʳʯʨ ˀʬʪʸʵʭʬʩʰʹ ʹʨˀʻʨʲʬʩʨʴʰ: ʱʰʯˆʭʨʸʰʹ�ʨʴʱʬʺʰʹ 

ˀʬʫʪʬʴʨ ʫʨ ʸʬʹʶʵʴʫʬʴʺʯʨ ʪʨʳʵʱʰʯˆʭʨ 
�˄ʨʸʳʵʳʨʫʪʬʴʲʵʩʰʯʰ ˇʪʻʼʰʹ ˀʬʸˁʬʭʰʹ ʪʨʸʬˀʬ); 

 ʳʵʴʨ˂ʬʳʯʨ ʳʵ˄ʬʹʸʰʪʬʩʻʲʰ ʬʸʯʵʩʲʰʵʩʬʩʰʹ 
ʸʨʵʫʬʴʵʩʸʰʭʰ ʫʨ ʯʭʰʹʬʩʸʰʭʰ ʴʰˀʴʬʩʰ: ʳʵʴʨ˂ʬʳʯʨ 
ʹʰˆˀʰʸʬ, ʼʨʸʫʵʩʰʯʰ ʹʰˆˀʰʸʬ, ʳʵʴʨ˂ʬʳʯʨ ˄ʨʸʳʵʫʪʬʴʰʹ 
ʹʨˀʻʨʲʬʩʨʴʰ: ˄ʸʰʻʲʰ ʫʰʨʪʸʨʳʨ ʼʨʸʫʵʩʰʯʰ ʹʰˆˀʰʸʰʹ 
ʫʰʨʪʸʨʳʨ �ˈʰʹʺʵʪʸʨʳʨ) ʫʨ ˀʬʫʨʸʬʩʬʩʰ; ʸʵʳʬʲʰ 
ʻʶʰʸʨʺʬʹʰʨ ʫʨ ʸʨ ʫʸʵʹ. 

 
ʨʲʩʨʯʵʩʨ 
 
ˆʫʵʳʰʲʵʩʬʩʰ 

 ʨʻ˂ʰʲʬʩʬʲʰ ʫʨ 
ˀʬʻ˃ʲʬʩʬʲʰ 
ˆʫʵʳʰʲʵʩʬʩʰ; 

 

 
 

ʨʲʩʨʯʵʩʨ 
 ʨʲʩʨʯʵʩʨ;  ʬʲʬʳʬʴʺʨʲʻʸʰ ˆʫʵʳʰʲʵʩʬʩʰʹ ʹʰʭʸ˂ʬ;  
 ˀʬʳʯˆʭʬʭʰʯʰ ʬʽʹʶʬʸʰʳʬʴʺʰ, ʨʻ˂ʰʲʬʩʬʲʰ ʫʨ ˀʬʻ˃ʲʬʩʬʲʰ 

ˆʫʵʳʰʲʵʩʬʩʰ;  
 ˀʬʳʯˆʭʬʭʰʯʵʩʰʹ ˄ʨʸʳʵʽʳʴʬʲʰ ʳʵ˄ʿʵʩʰʲʵʩʬʩʰ - ʳʵʴʬʺʨ, 

ʻʸʴʨ, ʱʨʳʨʯʬʲʰ, ʸʻʲʬʺʰ; ʬʲʬʳʬʴʺʨʲʻʸʰ ˆʫʵʳʰʲʵʩʬʩʰ; 
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ˀʬʱʰʯˆʭʬʩʰ� 
 ʸʨʳʫʬʴʨʫ ʳʴʰˀʭʴʬʲʵʭʨʴʰʨ ʫʨʹʱʭʴʬʩʰʹ ʳʨʸʯʬʩʻʲʵʩʰʹʯʭʰʹ ʳʵʴʨ˂ʬʳʬʩʰʹ ˀʬʪʸʵʭʬʩʰʹ ˀʬʹʨʼʬʸʰʹʰ 

ʹʨˀʻʨʲʬʩʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ" 
 ʸʨ ʪʨʴʨʶʰʸʵʩʬʩʹ ʯʭʰʹʬʩʸʰʭʰ ʫʨ ʸʨʵʫʬʴʵʩʸʰʭʰ ʳʵʴʨ˂ʬʳʬʩʰʹ ˄ʨʸʳʵʫʪʬʴʰʹ ˆʬʸˆʰʹ ˀʬʸˁʬʭʨʹ" 
 ʸʵʪʵʸ ˀʬʰ˃ʲʬʩʨ ʪʨʳʵʭʰʿʬʴʵʯ ʸʨʵʫʬʴʵʩʸʰʭ ʳʵʴʨ˂ʬʳʯʨ ʨʴʨʲʰʮʰʹ ˀʬʫʬʪʬʩʰ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ" 

ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ - ʳʵʹ˄ʨʭʲʬʳ ʻʴʫʨ ˀʬ˃ʲʵʹ: 

 ʨʳʵ˂ʨʴʰʹ ʨʳʵʹʨˆʹʴʬʲʨʫ �ʶʸʵʩʲʬʳʰʹ ʪʨʫʨʹʨ˅ʸʬʲʨʫ) ʹʨ˅ʰʸʵ ʳʵʴʨ˂ʬʳʬʩʰʹ ʳʵʶʵʭʬʩʨ �ʳʨʯ�ʹʨʩ��������)� 
 ʳʵʴʨ˂ʬʳʬʩʰʹ ʳʵ˄ʬʹʸʰʪʬʩʨ ʫʨ ˄ʨʸʳʵʫʪʬʴʨ ʫʨʹʳʻʲʰ ʨʳʵ˂ʨʴʰʹ ʨʳʵʹʨˆʹʴʬʲʨʫ ˆʬʲʹʨʿʸʬʲʰ 

ʼʵʸʳʰʯ�ʳʨʯ�ʹʨʩ������)� 
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maTematika – wliuri programa

ʳʨʯʬʳʨʺʰʱʨ  

ʹʨʩʨʮʵ ʹʨʼʬˆʻʸʰʹ ˄ʲʰʻʸʰ ʶʸʵʪʸʨʳʬʩʰ 
 

საბაზო საფეხურის მათემატიკის პროგრამა სარეკომენდაციო ხასიათისაა და აჩვენებს სტანდარტის 
მოთხოვნათა რეალიზების  შესაძლო გზებს. პროგრამა შედგება შემდეგი ნაწილებისაგან: 

ʹʨʹ˄ʨʭʲʵ ʯʬʳʨ  

სასწავლო თემა წარმოადგენს ფუნქციურ კონტექსტს, რომელიც სტანდარტის შედეგების, ცნებებისა თუ 
კონკრეტული საკითხების ინტეგრირებულად და ურთიერთდაკავშირებულად სწავლების საშუალებას 
იძლევა. თითოეული თემის ფარგლებში, შეძლებისდაგვარად, უნდა დამუშავდეს სტანდარტის ყველა 
შედეგი. 

ʹʨʪʴʵʩʸʰʭʰ ʹʨʱʰʯˆʬʩʰ  

წლიური თემების ფარგლებში გამოიყოფა საგნობრივი საკითხები. საგნობრივი საკითხების სწავლება 
თვითმიზანს არ წარმოადგენს.  

საგნობრივი საკითხების მეშვეობით მოსწავლე გაიაზრებს ცნების შინაარსს, ამუშავებს საკვანძო 
შეკითხვებს, ასრულებს კომპლექსურ დავალებებს.  

ʯʬʳʰʹ ʼʨʸʪʲʬʩˀʰ ʫʨʹʨʳʻˀʨʭʬʩʬʲʰ ˂ʴʬʩʬʩʰ  

ცნებები განსაზღვრავს იმ არსებით ცოდნას, რომელსაც მოსწავლე საგნის ფარგლებში უნდა დაეუფლოს. 

ʯʬʳʨʺʻʸʰ ʹʨʱʭʨʴ˃ʵ ˀʬʱʰʯˆʭʬʩʰ  
თემატური საკვანძო შეკითხვები გამომდინარეობს საფეხურებრივი საკვანძო შეკითხვებიდან და დაისმის 
თემის კონკრეტულ კონტექსტში. მათი ფუნქციაა: 
 მოსწავლის წინარე ცოდნის გააქტიურება, ცნობისმოყვარეობის გაღვივება, პროვოცირება ახალი ცოდნის 

შესაძენად; 
 სასწავლო თემის შედეგზე ორიენტირებულად სწავლა�სწავლების უზრუნველყოფა;   
 თემის სწავლა�სწავლების პროცესში შუალედური ბიჯების/ეტაპების განსაზღვრა. საკვანძო შეკითხვა 

წარმოადგენს მაორგანიზებელ ელემენტს, რომელმაც სასწავლო თემის ფარგლებში შესაძლოა 
გაკვეთილ(ებ)ის მიზნის როლი შეასრულოს.  

ʨʽʺʰʭʵʩʬʩʰ  
დავალებების ტიპები/ნიმუშების ჩამონათვალი, რომლებიც გამოიყენება გაგება�გააზრებისა და შეჯამების 
პროცესების, ასევე ცოდნის ათვისების, განმტკიცებისა თუ შეჯამების მიზნით. 
 
ʱʵʳʶʲʬʽʹʻʸ�ʶʸʵʬʽʺʻʲ ʫʨʭʨʲʬʩʨʯʨ ʰʫʬʬʩʰʹ ˁʨʳʵʴʨʯʭʨʲʰ 
კომპლექსური/პროექტული დავალებები წარმოადგენს იმგვარ აქტივობებს, რომელთა შესრულება 
მოითხოვს სხვადასხვა ცოდნათა  ინტეგრირებულად  გამოყენებას ფუნქციურ კონტექსტებში. 
ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ  

შეფასების ინდიკატორები სტანდარტის შედეგებიდან გამომდინარეობს და აჩვენებს, რა უნდა შეძლოს 
მოსწავლემ კონკრეტული თემის ფარგლებში. სხვა სიტყვებით, ინდიკატორები წარმოადგენს  კონკრეტულ 
თემაში რეალიზებულ შედეგებს. ინდიკატორებში დაკონკრეტებულია ცოდნის ის სავალდებულო 
მინიმუმი, რომელსაც მოსწავლე თემის ფარგლებში უნდა დაეუფლოს. შეფასების ინდიკატორებზე 
დაყრდნობით ყალიბდება კრიტერიუმები შეფასების რუბრიკებისთვის. 
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9,,, ʱʲʨʹʰ 

ʯʬʳʨ� ʸʰ˂ˆʭʬʩʰ ʫʨ ʳʨʯʰ ʪʨʳʵʿʬʴʬʩʨ ʿʵʭʬʲʫʾʰʻʸ ˂ˆʵʭʸʬʩʨˀʰ ʫʨ ʳʬ˂ʴʰʬʸʬʩʰʹ ʹˆʭʨ ʫʨʸʪʬʩˀʰ 

ʮʵʪʨʫʰ 
˂ʴʬʩʬʩʰ 

˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ 

ʸʰ˂ˆʭʬʩʰ რაციონალური რიცხვის 
მთელმაჩვენებლიანი 
ხარისხი. 

ირაციონალური რიცხვი. 

არითმეტიკული ფესვი 
რიცხვიდან, კუბური ფესვი 
რიცხვიდან 

�.�.� მთელმაჩვენებლიანი ხარისხი. ნამრავლის, 
ფარდობის და ხარისხის აყვანა ხარისხში. 
ტოლფუძიანი ხარისხების ნამრავლი და 
შეფარდება;  

�.�.� რიცხვის ჩაწერის სტანდარტული ფორმა და 
მისი კავშირი პოზიციურ სისტემასთან; 

�.�.� არითმეტიკული ფესვი რიცხვიდან; კუბური 
ფესვი რიცხვიდან. რიცხვებისა და რიცხვითი 
გამოსახულებების (მათ შორის ხარისხების ან 
არითმეტიკული ფესვების შემცველი 
გამოსახულებების) შედარება; 

�.�.� �სამომხმარებლო არითმეტიკა�: მარტივად 
დარიცხული საპროცენტო განაკვეთი; 
სხვადასხვაგვარი ფასდაკლება; მარტივი 
ხარჯთაღრიცხვა. 

ˀʬʱʰʯˆʭʬʩʰ� 

 როგორ შეიძლება გამოვიყენოთ რიცხვების თვისებები ორი სამომხმარებლო კონტრაქტიდან ან 
მომსახურების გეგმიდან უკეთესის შესარჩევად" 

 როგორ შეიძლება გამოვიყენოთ რიცხვების თვისებები ბუნებისმეტყველების დარგებიდან 
მომდინარე გამოთვლებთან დაკავშირებული ამოცანების ამოხსნისას" 

ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ � მოსწავლემ უნდა შეძლოს: 

 პოზიციური სისტემის და რიცხვის ჩაწერის სტანდარტული ფორმის გამოყენება �ʳʨʯ�ʹʨʩ������ 
 რაციონალურ რიცხვებზე მოქმედებების შესრულება და მათი შედეგის შეფასება 

�ʳʨʯ�ʹʨʩ������������ 
 მსჯელობა�დასაბუთების ზოგიერთი ხერხის გამოყენება �ʳʨʯ�ʹʨʩ�������� 
 გამოთვლებთან დაკავშირებული ამოცანების ამოხსნა �ʳʨʯ�ʹʨʩ�������� 

 

 

 

 

ʯʬʳʨ� ʸʬʨʲʻʸʰ ʶʸʵ˂ʬʹʬʩʰʹ ʳʨʯʬʳʨʺʰʱʻʸʰ ʳʵʫʬʲʬʩʰ 

ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ 
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ʹʰʫʰʫʬʬʩʹ 
ˀʵʸʰʹ 
ʫʨʳʵʱʰʫʬʩʻʲʬʩʨ 

სიდიდეთა შორის წრფივი 
დამოკიდებულება 

�.�.� წრფივი დამოკიდებულება და მისი 
გამოსახვა გრაფიკის, ცხრილის და 
განტოლების საშუალებით. 

ʨʲʪʬʩʸʻʲʰ 
ʪʨʳʵʹʨˆʻʲʬʩʬʩʰ� 
ʪʨʴʺʵʲʬʩʬʩʰ ʫʨ 
ʻʺʵʲʵʩʬʩʰ 

 

ორუცნობიან წრფივ 
განტოლებათა სისტემა; 

ერთუცნობიანი წრფივი 
უტოლობა  

�.�.� ორუცნობიან წრფივ განტოლებათა 
სისტემები და მათი გამოყენება ტექსტური 
ამოცანების ამოხსნისას. განტოლებისა და 
განტოლებათა სისტემის ამონახსნისა და 
ამონახსნთა სიმრავლის ცნებები. ტოლფასი 
განტოლებები და განტოლებათა 
სისტემები; 

�.�.� ორუცნობიანი ორი წრფივი განტოლების 
სიტემის შედგენა ამოცანის პირობის 
მიხედვით; 

�.�.� ერთუცნობიანი წრფივი უტოლობები; 
�.�.� ამოცანების ამოხსნა უტოლობის 

გამოყენებით. 
ˀʬʱʰʯˆʭʬʩʰ� 

 შეგიძლიათ თუ არა დაასახელოთ ნაცნობ სიდიდეთაგან ისეთები, რომელთა შორისაც წრფივი 
დამოკიდებულებაა" 

 რომელი მათგანი მეუბნება უფრო მეტს ჩემს მიერ შესასწავლ სიდიდეთა შორის 
დამოკიდებულებაზე � ცხრილი, ნახაზი თუ ფორმულა" 

 როგორ უნდა შევადგინოთ და ამოვხსნათ ერთუცნობიანი წრფივი უტოლობები ტექსტური 
ამოცანების ამოხსნისას და რეალური ვითარების მოდელირებისას" 

 რითი განსხვავდება განტოლებისა და უტოლობის ამონახსნები" 
 როგორ უნდა ამოვიცნოთ, გავაანალიზოთ და გამოვსახოთ წრფივი დამოკიდებულება 

ყოველდღიური ცხოვრებიდან ნაცნობი სიდიდეების დამოკიდებულებებს შორის" 
ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ � მოსწავლემ უნდა შეძლოს: 

 ვერბალურად  აღწერილი სიტუაციის ალგებრული გამოსახულების (ფორმულის) სახით ჩაწერა 
�ʳʨʯ�ʹʨʩ�������������� 

 ალგებრული გამოსახულების გამარტივება და მათი რიცხვითი მნიშვნელობების გამოთვლა 
ცვლადთა სხვადასხვა მნიშვნელობებისათვის �ʳʨʯ�ʹʨʩ������ 

 განტოლების ამოხსნა და ამონახსნის გეომეტრიული ინტერპრეტაცია �ʳʨʯ�ʹʨʩ���������� 
 განტოლებების შედგენა ვერბალურად მოცემული ამოცანის შესაბამისად,  განტოლების შესაბამისი 

ამოცანის შედგენა �ʳʨʯ�ʹʨʩ������������ 
 სიდიდეებს შორის წრფივი დამოკიდებულების ამოცნობა, გაანალიზება და გამოსახვა 

�ʳʨʯ�ʹʨʩ�������� 
 ორ სიმრავლეს შორის შესაბამისობის აგება, გამოსახვა და გამოკვლევა �ʳʨʯ�ʹʨʩ������������ 

 

 

ʯʬʳʨ� ʪʨʸʬʳʵʳ˂ʭʬʲʰ ʹʨʳʿʨʸʵ ʫʨ ʪʬʵʳʬʺʸʰʻʲʰ ʵʩʰʬʽʺʬʩʰ 

ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ 
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ʲʵʪʰʱʻʸʰ 
ʳʹˇʬʲʵʩʨ� 
ʨʸʪʻʳʬʴʺʰʸʬʩʨ 

აქსიომა, თეორემა.  

ʪʬʵʳʬʺʸʰʻʲʰ 
ʼʰʪʻʸʨ 

კუთხე, სამკუთხედი, 
ოთხკუთხედი, 
ბრტყელი ფიგურის 
ფართობი, სივრცული 
ფიგურის მოცულობა 

�.�.� წრფეთა მართობულობა;  
�.�.� ორი პარალელური წრფის მესამე წრფით 

გადაკვეთისას მიღებული კუთხეების 
თვისებები; 

�.�.� თალესის თეორემა; 
�.�.� სამკუთხედის შიდა კუთხეების ჯამი. 

სამკუთხედის მედიანა, ბისექტრისა, სიმაღლე 
და მათი თვისებები. სამკუთხედის შუახაზი და 
მისი თვისება. ტოლფერდა/ტოლგვერდა 
სამკუთხედის თვისებები. 

�.�.� პარალელოგრამი. პარალელოგრამის თვისებები. 
მართკუთხედი. მართკუთხედის თვისებები. 
რომბი. რომბის თვისებები; 

�.�.� ტრაპეციის ელემენტები: ფუძე, ფერდი, სიმაღლე, 
შუახაზი. ტრაპეციის კერძო სახეები: 
ტოლფერდა ტრაპეცია, მართკუთხა ტრაპეცია 
და მათი თვისებები; 

�.�.� მართკუთხედის, პარალელოგრამის, ტრაპეციის 
ფართობი, მართი პრიზმისა და წესიერი 
პირამიდის ზედაპირის ფართობი; 

�.�.� მოცულობა, მოცულობის თვისება: სხეულის 
მოცულობა ამ სხეულის შემადგენელი 
ნაწილების მოცულობების ჯამის ტოლია; 

�.�.� პითაგორას თეორემა; 
�.�.�� მახვილი კუთხის  სინუსი, კოსინუსი და 

ტანგენსი. მართკუთხა სამკუთხედების ამოხსნა. 
ʱʵʵʸʫʰʴʨʺʬʩʰ 
ʫʨ ʪʬʵʳʬʺʸʰʻʲʰ 
ʪʨʸʫʨʽʳʴʬʩʰ 

წერტილის 
კოორდინატები 
სიბრტყეზე, მობრუნება 

�.�.�� კოორდინატთა სისტემა: სიბრტყეზე ორ 
წერტილს შორის მანძილის გამოსახვა 
კოორდინატებში, კოორდინატების გამოყენება 
ფიგურათა თვისებების კვლევაში; 

�.�.�� გეომეტრიული გარდაქმნები სიბრტყეზე: 
მობრუნება. 

ˀʬʱʰʯˆʭʬʩʰ� 

 როგორ შეგვიძლია ერთი ფიგურის გამოყენება მეორის ფართობის დასადგენად" 
 როგორ გავზომოთ ფიგურის ფართობი ამ ფიგურის ფართობის გამოსათვლელი ფორმულის 

გარეშე" 
 როგორ უნდა გამოვიყენოთ ალგებრული გარდაქმნები, ტოლობისა და უტოლობების  თვისებები 

გეომეტრიულ დებულებათა დასაბუთებისას" 
 როგორ შეიძლება გეომეტრიული ფიგურების თვისებების გამოყენება ჩვენი გარემომცველი 

საგნების და მათი ელემენტების ზომების მოსაძებნად" 
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ʲʵʪʰʱʻʸʰ 
ʳʹˇʬʲʵʩʨ� 
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აქსიომა, თეორემა.  

ʪʬʵʳʬʺʸʰʻʲʰ 
ʼʰʪʻʸʨ 

კუთხე, სამკუთხედი, 
ოთხკუთხედი, 
ბრტყელი ფიგურის 
ფართობი, სივრცული 
ფიგურის მოცულობა 

�.�.� წრფეთა მართობულობა;  
�.�.� ორი პარალელური წრფის მესამე წრფით 

გადაკვეთისას მიღებული კუთხეების 
თვისებები; 

�.�.� თალესის თეორემა; 
�.�.� სამკუთხედის შიდა კუთხეების ჯამი. 

სამკუთხედის მედიანა, ბისექტრისა, სიმაღლე 
და მათი თვისებები. სამკუთხედის შუახაზი და 
მისი თვისება. ტოლფერდა/ტოლგვერდა 
სამკუთხედის თვისებები. 

�.�.� პარალელოგრამი. პარალელოგრამის თვისებები. 
მართკუთხედი. მართკუთხედის თვისებები. 
რომბი. რომბის თვისებები; 

�.�.� ტრაპეციის ელემენტები: ფუძე, ფერდი, სიმაღლე, 
შუახაზი. ტრაპეციის კერძო სახეები: 
ტოლფერდა ტრაპეცია, მართკუთხა ტრაპეცია 
და მათი თვისებები; 

�.�.� მართკუთხედის, პარალელოგრამის, ტრაპეციის 
ფართობი, მართი პრიზმისა და წესიერი 
პირამიდის ზედაპირის ფართობი; 

�.�.� მოცულობა, მოცულობის თვისება: სხეულის 
მოცულობა ამ სხეულის შემადგენელი 
ნაწილების მოცულობების ჯამის ტოლია; 

�.�.� პითაგორას თეორემა; 
�.�.�� მახვილი კუთხის  სინუსი, კოსინუსი და 

ტანგენსი. მართკუთხა სამკუთხედების ამოხსნა. 
ʱʵʵʸʫʰʴʨʺʬʩʰ 
ʫʨ ʪʬʵʳʬʺʸʰʻʲʰ 
ʪʨʸʫʨʽʳʴʬʩʰ 

წერტილის 
კოორდინატები 
სიბრტყეზე, მობრუნება 

�.�.�� კოორდინატთა სისტემა: სიბრტყეზე ორ 
წერტილს შორის მანძილის გამოსახვა 
კოორდინატებში, კოორდინატების გამოყენება 
ფიგურათა თვისებების კვლევაში; 

�.�.�� გეომეტრიული გარდაქმნები სიბრტყეზე: 
მობრუნება. 

ˀʬʱʰʯˆʭʬʩʰ� 

 როგორ შეგვიძლია ერთი ფიგურის გამოყენება მეორის ფართობის დასადგენად" 
 როგორ გავზომოთ ფიგურის ფართობი ამ ფიგურის ფართობის გამოსათვლელი ფორმულის 

გარეშე" 
 როგორ უნდა გამოვიყენოთ ალგებრული გარდაქმნები, ტოლობისა და უტოლობების  თვისებები 

გეომეტრიულ დებულებათა დასაბუთებისას" 
 როგორ შეიძლება გეომეტრიული ფიგურების თვისებების გამოყენება ჩვენი გარემომცველი 

საგნების და მათი ელემენტების ზომების მოსაძებნად" 
 

ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ � მოსწავლემ უნდა შეძლოს: 

 ფიგურათა თვისებების გამოყენება ფიგურათა კლასიფიცირებისათვის და მათი სახეობების 
შესადარებლად �ʳʨʯ�ʹʨʩ������������ 

 ფიგურისა და მისი ელემენტების ზომების მოძებნა �ʳʨʯ�ʹʨʩ������������ 
 გეომეტრიული დებულებების მართებულობის დასაბუთება �ʳʨʯ�ʹʨʩ�������� 

 

ʯʬʳʨ� ʳʵʴʨ˂ʬʳʯʨ ʰʴʺʬʸʶʸʬʺʨ˂ʰʨ ʫʨ ʨʴʨʲʰʮʰ 

ʮʵʪʨʫʰ ˂ʴʬʩʬʩʰ ˂ʴʬʩʬʩʰ ʹʨʱʰʯˆʬʩʰ 

ʳʵʴʨ˂ʬʳʬʩʰ კითხვარი, ანკეტა, 
ექსპერიმენტი, ფარდობითი 
სიხშირე,  დიაგრამა 

�.�.� მონაცემთა შეგროვების 
საშუალებანი: კითხვარის/ანკეტის 
შედგენა და რესპონდენტთა 
გამოკითხვა 
(წარმომადგენლობითი ჯგუფის 
შერჩევის გარეშე); შემთხვევითი 
ექსპერიმენტი, შემთხვევითობის 
წარმომქმნელი მოწყობილობები � 
მონეტა, ურნა, კამათელი, 
რულეტი; 

�.�.� მონაცემთა მოწესრიგებული 
ერთობლიობების რაოდენობრივი 
და თვისებრივი ნიშნები: 
მონაცემთა ფარდობითი სიხშირე, 
მონაცემთა წარმოდგენის 
საშუალებანი: წრიული დიაგრამა 
ფარდობითი სიხშირის დიაგრამა. 

ˀʬʱʰʯˆʭʬʩʰ� 

 რამდენად მნიშვნელოვანია დასკვნების მართებულობისთვის მონაცემების შეგროვების 
შესაფერისი საშუალებების გამოყენება" 

 რა განაპირობებს თვისებრივი და რაოდენობრივი მონაცემების წარმოდგენის ხერხის შერჩევას" 
 როგორ შეიძლება გამოვიყენოთ რაოდენობრივ მონაცემთა ანალიზის შედეგები ყოველდღიურ 

ცხოვრებაში" 
ˀʬʼʨʹʬʩʰʹ ʰʴʫʰʱʨʺʵʸʬʩʰ � მოსწავლემ უნდა შეძლოს: 

 ამოცანის ამოსახსნელად (პრობლემის გადასა˅რელად) სა˅ირო მონაცემების მოპოვება 
�ʳʨʯ�ʹʨʩ���������� 

 მონაცემების მოწესრიგება და წარმოდგენა დასმული ამოცანის ამოსახსნელად ხელსაყრელი 
ფორმით�ʳʨʯ�ʹʨʩ�������� 
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Sinaarsi

Temis 

kavSiri 

miznebTan da 

SedegebTan sa
va

r
au

d
o

  

xa
ng

r
Zl

iv
o

ba

1 2 3
Tavi 1 gamonaTqvami. xarisxi mTeli maCvenebliT

8.4.1
8.4.2

15 sT

1. gamonaTqvami
2. mocemulis sawinaaRmdego gamonaTqvami
3. maTematikuri statistikis elementebi, diagrama
4. histograma
5. albaToba da fardobiTi sixSire

sakontrolo wera # 1 1 sT
Tavi 2 wrfeTa paraleloba. tolferda samkuTxedi.

8.3.1
8.3.2
8.3.4
8.3.12

20 sT

1. wrfeTa marTobuloba, paraleloba
2. wrfeTa paralelobis niSnebi
3. paralelur wrfeTa Tvisebebi
4. samkuTxedis kuTxeebis jami
5. tolferda samkuTxedis Tvisebebi
6. samkuTxedis tolferdobis niSnebi
7. samkuTxedis gare kuTxe
8. tolgverda samkuTxedi
9. samkuTxedis utoloba
10. wertilidan wrfemde manZili
11. marTkuTxa samkuTxedi
12. mobruneba, centraluri simetria

sakontrolo wera # 2 1 sT
Tavi 3 algebruli wiladi. utoloba.

8.1.1
8.2.4
8.2.5

24 sT

1. xarisxi mTeli maCvenebliT
2. mTelmaCvenebliani xarisxis Tvisebebi
3. wiladuri gamosaxuleba
4. wiladebis Sekreba da gamokleba
5. wiladebis gamravleba da gayofa
6. wiladuri gamosaxulebebis gamartiveba
7. wiladuri gantoleba
8. warmovadginoT wiladi wiladebis jamis saxiT 
9. utoloba
10. ricxviTi utolobebis Tvisebebi
11. amovxsnaT modulis Semcveli utoloba

sakontrolo wera # 3; 4 2 sT
Tavi 4 farTobi. kvadratuli fesvebi

8.3.8
8.3.9
8.3.11
8.1.2
8.1.3

25 sT

1. farTobis Tvisebebi. kvadratis farTobi
2. marTkuTxedis, marTkuTxa samkuTxedis farTobi
3. racionaluri ricxvebi
4. kvadratuli fesvi
5. kvadratuli fesvebis gamravleba da gayofa
6. kvadratuli fesvi xarisxidan
7. kvadratuli fesvebis Semcveli gamosaxulebebis gardaqmna
8. piTagoras Teorema
9. ormagi radikalebis gardaqmna
10. saSualo ariTmetikuli da saSualo geometriuli
11. saSualo ariTmetikulsa da saSualo geometriuls Soris damokideb-
ulebis gamoyeneba amocanebis amoxsnisas
12. marTkuTxa paralelepipedis moculoba
13. sivrculi figurebis Slilebi

sakontrolo wera # 5 1 sT

Sinaarsisa da miznebis ruka
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Tavi 5 wrfivi funqcia. orucnobiani ori  

gantolebisagan Sedgenili sistema

8.1.4
8.2.1
8.2.2
8.2.3

40 sT

1. funqciis cneba
2. funqciis mocemis xerxebi
3. funqciis grafiki
4. wrfivi funqcia
5. wrfivi gantolebisa da utolobis grafikuli amoxsna
6. wrfivi orucnobiani gantoleba
7. amovxsnaT gantoleba mTel ricxvebSi
8. orucnobian gantolebaTa sistema
9. wrfiv gantolebaTa sistemis amoxsna Casmis xerxiT
10. algebruli Sekrebis xerxi
11. gantolebis amoxsna mTel ricxvebSi

sakontrolo wera # 6; 7 2 sT
Tavi 6 oTxkuTxedebi

8.3.5
8.3.6
8.3.7

25 sT

1. mravalkuTxedebi
2. paralelogrami. paralelogramis Tvisebebi
3. samkuTxedebis ageba
3. paralelogramis niSnebi
4. paralelogramis farTobi
5. samkuTxedis farTobi
6. samkuTxedis Suaxazi
7. rombi, rombis Tvisebebi
8. rombis niSnebi. rombis farTobi
9. marTkuTxedi. kvadrati
10. trapecia. trapeciis Suaxazi
11. marTkuTxa trapecia. tolferda trapecia
12. trapeciis farTobi
13. monakveTis Suawertilis koordinatebi
14. simetria gvexmareba amocanebis amoxsnaSi

sakontrolo wera # 8; 9 2 sT
Tavi 7 samkuTxedis medianebis da biseqtrisebis Tvisebebi. Talesis Teorema.

8.3.9
8.3.10
8.3.3

14 sT

1. Talesis Teorema
2. Talesis Teoremis gamoyeneba amocanebis amoxsnisas
3. samkuTxedis biseqtrisis Tviseba
4. samkuTxedis medianebis Tviseba
5. medianebis Tvisebis gamoyeneba agebis amocanebSi
6. maxvili kuTxis sinusi, kosinusi da tangensi
7. marTkuTxa samkuTxedi

sakontrolo wera # 10 1 sT
sarezervo dro 7 sT
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gTavazobT ramdenime gakveTilis 
sanimuSo scenars

II Tavi. § 4. samkuTxedis kuTxeebis jami

moswavleebi aRmoaCenen samkuTxedis Tvisebas (samkuTxedis Siga kuTxeebis jamis 
Sesaxeb) modelebze manipulaciebis saSualebiT, asabuTeben debulebebs am Tvisebis 
Sesaxeb sxvadasxva xerxis gamoyenebiT. msjeloben dasabuTebis xerxebis sarwmunoobis 
Sesaxeb.
aqtivobis mizani:
• moswavle gaiwafos amocanis konteqstis Sesabamisad geometriul obieqtTa 

gamosaxvaSi;
• Camouyalibdes kritikuli azrovneba, msjelobisa da dasabuTebis unari.

ZiriTadi SekiTxvebi:
1. SeiZleba Tu ara figuris Tvisebis aRmoCena misi modelis gamoyenebiT?
2. SesaZlebelia Tu ara sazomi xelsawyoebis gamoyenebiT figuris Tvisebis Sesaxeb 
varaudis gamoTqma?
3. debulebis samarTlianobis dadgenis romeli xerxi migaCniaT ufro sarwmunod – 
zemoT CamoTvlili Tu dasabuTebis gziT miRebuli?
savaraudo dro: 1 gakveTili.
masala: didi zomis qaRaldi (formati), feradi furclebi, saxazavi, transportiri, 
fanqari webo, ...

aqtivobis aRwera:
1. gakveTili iwyeba saSinao davalebis analiziT (5 wuTi).
2. maswavlebeli sTxovs moswavleebs gaixsenon Seswavlili masala kuTxeebis Sesaxeb: 
gansazRvreba, klasifikacia, Tvisebebi, kuTxeTa jami da misi Tvisebebi da a.S. (5 wuTi).
3. Semdeg klass dayofs oTx jgufad. ori jgufis davalebaa sxvadasxva saxeobis 
samkuTxedebis modelebis gamoyenebiT (mag. erTmaneTze midgmiT) gamoTqvas 
varaudi samkuTxedis Siga kuTxeebis jamis Sesaxeb da moaxdinos Tavisi varaudis 
samarTlianobis demonstrireba.
4. danarCen or jgufs vyofT wyvilebad, TiToeul wyvils eZleva davaleba gamoiyenos 
transportiri, gazomos da aRricxos sxvadasxva saxeobis samkuTxedebis kuTxeebi 
da amis safuZvelze gamoTqvas varaudi samkuTxedis Siga kuTxeebis jamis Taobaze 
(sxvadasxva jgufs gamosakvlevad SeiZleba mieceT sxvadasxva saxeobis samkuTxedi) 
(10 wuTi).
5. oTxive jgufi axdens Tavisi namuSevris prezentacias (10 wuTi).
6. amiT Semdeg maswavleblis daxmarebiT moswavleebi kuTxeebis Sesaxeb maTTvis 
cnobil debulebebze dayrdnobiT amtkiceben debulebas (10 wuTi).
7. Semdeg imarTeba diskusia, Tu romeli xerxia ioli da romeli – sarwmuno (5 wuTi).
8. maswavlebeli saSinao davalebad aZlevs moswavleebs daadginon samkuTxedis 
kuTxeebTan dakavSirebuli romelime debuleba (mag. gare kuTxis Tviseba).
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IV Tavi. § 6. piTagoras Teorema

moswavleebi damoukideblad, naxazisa da paragrafSi dasmuli SekiTxvebis daxmarebiT 
amtkiceben piTagoras Teoremas, ecnobian or wertils Soris manZilis gamosaTvlel 
formulas.

aqtivobis mizani:

moswavlem SeZlos naxazze mocemuli pirobis gaazreba da Sesabamisi daskvnis gamotana.
moswavlem SeZlos Sefaseba, damtkicda mocemuli faqti, Tu saWiroa kidev raimes 
dadgena–dasabuTeba, winaaRmdeg SemTxvevaSi SeZlos im pirobis gavrcoba ise, rom 
daamtkicos esa Tu is faqti.
moswavleebs CamouyalibdeT kritikuli azrovnebisa da msjelobis unari.
savaraudo xangrZlivoba: 1 gakveTili.

aqtivobis aRwera:
1. gakveTili iwyeba saSinao davalebis analiziT, ris Semdegac moswavleebs vaxsenebT 

farTobis Tvisebebs, kvadratis farTobis gamosaTvlel formulas (10 wT).
2. Semdgom maswavlebeli avalebs moswavleebs ifiqron paragrafis dasawyisSi 

mocemul 1–4 davalebebze (5–7 wT).
3. wyvilebi an jgufebi waradgenen Sesrulebul davalebas da ayalibeben piTagoras 

Teoremas (5 wT).
4. paragrafSi mocemuli individualuri SekiTxvebi moswavleebs exmareba ufro Rrmad 

gaiazron „damtkicebis“ arsi, daadginon, rom piTagoras Teorema damtkicebulia 
(5 wT).

5. maswavlebeli avalebs moswavleebs gaiazron paragrafSi ganxiluli amocana. sanam 
moswavleebi fiqroben, maswavlebeli dafaze xazavs am amocanis Sesabamis naxazs 
(5 wT).

6. romelime moswavle maswavleblis daxmarebiT axdens amoxsnili amocanis 
prezentacias (5 wT).

7. romelime amocanis magaliTze maswavlebeli aCvenebs bavSvebs, rogor unda 
gamoiyenon piTagoras Teorema (5 wT).

IV Tavi. §12. saSualo ariTmetikulsa da saSualo
geometriuls Soris damokidebulebis gamoyeneba amocanebis 

amoxsnisas

reziume: moswavleebi ecnobian saSualo ariTmetikulsa da saSualo geometriuls
Soris damokidebulebas da iyeneben mas utolobaTa damtkicebis dros.
aqtivobis mizani:
• gaecnon saSualo geometriulis cnebas;
• gaecnon saSualo ariTmetikulsa da saSualo geometriuls Soris damokidebule-
bas;
• miRebuli codna gamoiyenon utolobebis da geometriuli amocanebis amoxsnisas.
savaraudo xangrZlivoba 1 gakveTili.
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aqtivobis aRwera:
moswavleebs vaxsenebT ramdenime ricxvis saSualos (saSualo ariTmetikulis) cne-
bas. davsvaT ramdenime SekiTxva. mag. 1) rogor gamoyavT Tqveni semestruli niSani? 
2) rogor viangariSo Tqveni klasis moswavleTa saSualo asaki? rogor Seicvleba es 
maCvenebeli, Tu viangariSebT klasis yvela moswavlis da maswavleblis saSualo asaks?
gavarCioT Semdegi amocana: ris tolia manqanis saSualo siCqare mTel gzaze, Tu is A-
dan B-sken moZraobs 40km/sT siCqariT, xolo ukan brundeba 60km/sT siCqariT?
savaraudoa, rom klasSi iqneba Semdegi pasuxi: (40+60):2=50(km/sT).

kiTxvebi: ras udris saSualo siCqare? Tu AB manZils aRvniSnavT x-iT, ra manZili 

gauvlia manqanas? ris tolia mTeli daxarjuli dro? – x x x
40 60 24
+ =  (sT).

ras udris saSualo siCqare? :x x2
24

48=  (km/sT). (10 wT)

axla ukve SeiZleba ganvmartoT saSualo geometriuli. TvalsaCinod moviyvanoT 
paragrafis dasawyisSi dasmuli amocana – kvadratis gverdi marTkuTxedis gverdebis 
saSualo geometriulia. kiTxvebi – SegiZliaT moiyvanoT saSualo geometriulis 
magaliTebi geometriidan? algebridan? romeli ricxvebis saSualo geometriulia 6

[62=1·36=2·18=3·12=4·9=6·6]? 6= 1 36$ , 6= 2 18$  , 6= 3 12$ , 6= 4 9$ . ganvixiloT mocemuli 

ricxvebis saSualo ariTmetikuli 
2

1 36
6>

+ , 6
2

2 18
>

+ , 6
2

3 12
>

+ , 6
2
4 9

>
+ , 6

2
6 6

>
+ . 

yovelTvis sruldeba es damokidebuleba?

mivceT moswavleebs davaleba ganixilon sxvaoba – a b
ab

2
+
- , roca a>0 da b>0 da gaa-

keTon Sesabamisi daskvna. (15 wT)
yovelive amis Semdeg SeiZleba vaCvenoT moswavleebs rogor gamoiyeneba dasabuTe-
buli debuleba utolobebis damtkicebis dros. garda paragrafSi ganxiluli mag-
aliTebisa klasSi davamtkicoT me-4 savarjiSos ramdenime magaliTi. (10 wT)
kiTxvebi aqtivobis gasamtkiceblad

1) rva ricxvis saSualo ariTmetikuli 54-ia, xolo am rvidan romeliRac xuTis ki 186. 
ras udris danarCeni samis saSualo ariTmetikuli?

2) daasaxeleT ori dadebiTi ricxvi, romelTa saSualo ariTmetikuli 3-ia, xolo sa-
Sualo geometriuli – 8.

3) dawereT a–1 da a+1 ricxvebis saSualo ariTmetikuli da saSualo geometriuli.

4) mdinaris dinebis siCqarea 2km/sT, navis sakuTari siCqare – 14km/sT. ra saSualo siC-
qariT moZraobda navi, Tu man gaiara erTi da igive manZili mdinaris dinebis mimar-
TulebiT da sawinaaRmdego mimarTulebiT? (10 wT)

V Tavi. §5 wrfivi funqcia.  
pirdapirproporciulobis damokidebuleba

reziume:
• moswavleebi gaecnobian y=kx funqcias
• daadgenen kavSirs wrfis daxris kuTxisa da k koeficients Soris.
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aqtivobis mizani:
• moswavleebma SeZlon y=kx funqciis grafikis ageba;
• amoicnon pirdapirproporciulobis grafiki
• k koeficientis niSnis mixedviT daadginon, Tu romel sakoordinato meoTxedebSi 
mdebareobs grafiki.
• grafikis mixedviT daadginon k koeficientis niSani;
• sxvadasxva amocanebis gadawyvetisas SeZlon miRebuli codnis gamoyeneba;
• CamouyalibdeT kvleviTi unar-Cvevebi.

savaraudo xangrZlivoba: 1 gakveTili
aqtivobis aRwera:
1. gakveTili iwyeba saSinao davalebis analiziT, rac xels Seuwyobs ukve Seswav-
lili masalis gameorebas (5 wT).
2. maswavlebeli avalebs wyvilebs ifiqron paragrafis dasawyisSi mocemul amo-
canaze (5 wT).
3. wyvilebi axdenen amoxsnili amocanebis prezentacias (5 wT).
4. maswavlebeli xsnis axal masalas da klasTan erTad adgens wrfis mdebareobasa 
(sakoordinato meoTxedebis mimarT) da k koeficientis niSans Soris damokidebule-
bas. sasurvelia daisvas SekiTxvebi: 1. Tu k>0, maSin SesaZlebelia Tu ara, rom x da y 
iyos a) sxvadasxvaniSniani; b) erTnairniSniani.
2. Tu k<0, maSin SesaZlebelia Tu ara, rom x da y iyos a) sxvadasxvaniSniani; b) erT-
nairniSniani (10 wT).
5. wyvilebi fiqroben paragrafSi miTiTebul amocanebze (5 wT).
6. amocanebis prezentaciis procesSi maswavlebeli SekiTxvebiT exmareba moswavlee-
bs funqciis zrdadoba-klebadobis k-ze damokidebulebis dadgenaSi. Semdeg avalebs 
daasabuTon, rom a) Tu k>0, maSin y=kx funqciis grafiki mdebareobs I da III meoTxedebSi. 
b) Tu k<0, maSin y=kx funqciis grafiki mdebareobs II da IV meoTxedebSi. yovelive amis 
Semdeg vayalibebT y=kx wrfis Ox sxivisadmi daxris kuTxis k koeficientze damokide-
bulebas. (10 wT).
7. maswavlebeli ajamebs axal masalas da aZlevs klass davalebas (5 wT).

V Tavi. §5 wrfis daxra
aqtivobis mizani:
azris Camoyalibebis, kvleviTi unar–Cvevebis urTierTTanamSromlobis, wina codnis 
mocemul sakiTxTan dakavSirebiT unarebis Camoyalibeba da ganviTareba.
wrfis wertilTa koordinatebis saintereso Tvisebis gacnoba: x koordinatis erTi 
da imave sididiT zrdis (Semcirebis) dros y koordinatis Sesabamisi mniSvnelobebic 
erTi da imave sididiT icvleba.

aqtivobis aRwera:
gakveTils viwyebT im kiTxvebis gacemiT, romelic paragrafis dasawyisSia mocemuli. 
moswavleebi gamoTqvamen TavianT varauds. msjelobis Semdeg mivlen im daskvnamde, 
rom radgan orive mTis simaRle tolia, amitom rac naklebia AO, miT ufro cicaboa 
mTa da Znelia masze asvla. amis Semdeg dafaze vkidebT winaswar momzadebul plakats 
badeze daxazuli gantolebis grafikiT da vaCvenebT, rom A(0;1) ori mimdevrobiTi 
paraleluri gadaadgilebiT, 3 erTeuliT marjvniv da 2 erTeuliT zeviT miviRebT
B(3;3) wertils, romelic isev wrfeze mdebareobs (5 wT). moswavleebs vTxovoT 
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Seamowmon Sesruldeba Tu ara imave wrfis sxva wertilebisTvisac. vurigebT winaswar 
gamzadebul cxrils da vTxovT mocemuli nimuSis mixedviT Seavson igi. rodesac 
Seavseben cxrils, amis Semdeg erTi an ramdenime moswavle avsebs kedelze gamokrul 
didi zomis cxrils.
kiTxva: ra kanonzomierebis SemCneva SeiZleba miRebuli cxriliT? moswavleebi mcire 
kamaTis Semdeg SeTanxmdebian, rom x–is erTi da imave ricxviT, kerZod 3–iT, zrdis 
Sedegad y-is Sesabamisi mniSvnelobebi mudmivad 2–iT izrdeboda.
amis Semdeg SegviZlia ganvixiloT sxva gantoleba, magaliTad, igive davalebis 
Sesrulebis Semdeg vsvamT kiTxvas: SeimCneva Tu ara igive kanonzomiereba am 
SemTxvevaSic. mcireodeni kamaTis Semdeg moswavleebi mivlen im daskvnamde, rom 
kanonzomiereba SenarCunda, oRond y–is mniSvnelobebiT. am SemTxvevaSi –1–iT 
mcirdeboda.
amis Semdeg ukve SesaZlebelia miRebuli Sedegi analizurad ganvamtkicoT erT–
erTi moswavle dafasTan ganixilavs sxvaobas, sadac (x0,y0) da (x1,y1) y=kx+b gantolebis 
amonaxsnebia, e.i. Sesabamisad grafikis wertilebic da x1=x0a. gamartivebis Semdeg 
miiReben, rom y1–y0=ka.
kiTxva: razea damokidebuli ordinatebis Sesabamis mniSvnelobebs Soris sxvaoba? 
mcire kamaTis Semdeg daaskvnian, rom sxvaoba mudmivi a-s SemTxvevaSi mudmivi sididea 
(20 wT).
yuradReba mivaqcevinoT wrfis kidev erT saintereso Tvisebaze. razea damokidebuli 
wrfis daxra, Ox sxivis mimarT. 15 wT.
bavSvebs vawyvilebT da vurigebT daxazul baraTebs.
SekiTxva: razea damokidebuli wrfis daxra Ox sxivTan (rac igivea ra gansazRvravs 
wrfis mier Ox sxivTan Sedgenili kuTxis sidides)? Tu gauWirdebaT pasuxis gacema, 
SesaZloa mivuTiToT, rom Seadginon TiToeuli gantolebisTvis cxrili bijiT 2 da 
daakvirdnen ramdeniT icvleba y–is Sesabamisi mniSvnelobebi. mcireodeni diskusiis 
Semdeg mivlen daskvnamde, rom kuTxis sidides x–is koeficienti gansazRvravs, e.i. 
y=kx+b wrfis daxras gansazRvravs k koeficienti.
kiTxva: grafikis agebis gareSe rogor gavarkvioT romeli gantolebebis grafikebi 
iqneba erTmaneTis paraleluri da romeli kveTs erTmaneTs? imedia, moswavleebi 
advilad gaarTmeven Tavs dasmul SekiTxvas da Tu ara, SevaxsenoT wrfeTa paralelobis 
niSnebi (15 wT).

VI Tavi. § 9. marTkuTxedi. kvadrati praqtikuli mecadineoba

moswavleebi sistemaSi moiyvanen am TavSi miRebul codnas. dainaxaven maTTvis ukve 
cnobil figurebs: paralelograms, marTkuTxeds, rombs da kvadrats, rogorc erT 
mTlians, naxaven ra aqvT maT saerTo da riTi gansxvavdebian erTmaneTisgan. aseve 
naxaven, rom marTkuTxedi da rombi paralelogramis kerZo SemTxvevebia, xolo 
kvadrati ki yvela danarCenis kerZo SemTxvevaa.
dainaxaven yovelive zemoTqmuls sqematurad gamosaxuls.
aqtivobis mizani
moswavlem unda SeZlos oTxkuTxedebis Tvisebebis safuZvelze maTi saxeobis Sedareba 
da klasifikacia.
SeZleben Camoayalibon zogadoba–kerZoobis mimarTeba maTTvis cnobil oTxkuTxedebs 
Soris.
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SeZleben sqematurad gamosaxon es mimarTeba.
SeZleben Camoayalibon marTkuTxedis, rombisa da kvadratis yvela niSani.
miRebuli codna daexmarebaT konkretuli problemis gadaWraSi.
SeZleben amoicnon esa Tu is oTxkuTxedi da Semdeg gamoiyenon misi Tvisebebi.
CamouyalibdebaT kritikuli azrovnebis dasabuTebis da msjelobis unari.
savaraudo dro: 1 gakveTili.
1. maswavlebeli awvdis moswavleebs maTTvis ukve cnobili figurebis, marTkuTxedisa 
da kvadratis ganmartebas – rogorc paralelogramis kerZo SemTxvevis. Semdeg 
yovelive amas warmoudgens sqematurad – winaswar gamzadebuli plakatiT (10 wT).
2. yofs klass jgufebad da sTxovs Seasrulon paragrafSi mocemuli 4 davaleba, 
ganumartavs maT, rom amoxsnil amocanaSi jgufi iRebs 2 qulas, xolo yovel 
Camoyalibebul niSanSi (marTkuTxedis an kvadratis) – 1 qulas. SegaxsenebT, rom 
niSani ase unda iwyebodes: „Tu oTxkuTxedSi.... da aZlevs mosamzadeblad dros (15 wT).
3. jgufebi saTiTaod axdenen maT mier amorCeuli amocanis an niSnis prezentacias 
(15 wT).
4. maswavlebeli ajamebs Sedegebs da acnobebs jgufebs (5 wT).

testebi gameorebisTvis: 
pasuxebi:

I testi

1. b; 2. b; 3. g; 4. b; 5. g; 6. b; 7. g; 8. b; 9. a; 10. 30 11. 6. 

II testi 

1. a. kitri; b. 
1
12; g. 75t. 2. a. 250; b. Tojinebi; g. 50%. 3. 70; 4. 5; 5. g; 6. g; 7. a; 8. g. 

7. 60; 8. 70; 9. 25%; 10. a. 7,5; b. 6; 11. 48 da 72; 12. 13; 13. 5 dReSi; 14. 1 kg. 

III testi 

1. b; 2. d; 3. g; 4. b; 5. g; 6. b; 7. a; 8. d; 9. b; 10. g; 11. g; 12. d; 13. d; 14. a.

IV testi  

1. b; 2. d; 3. g; 4. b; 5. g; 6. a; 7. g; 8. b; 9. d; 10. 50; 11. b. 

V testi  

1. a; 2. a; 3. g; 4. b; 5. a; 6. d; 7. d; 8. a; 9. g; 10. a. 

VI testi 

1. b; 2. g; 3. g; 4. b; 5. g; 6. b; 7. b; 8. b;

9. 94•(11+94)=94•85=94•5•17 17.

10. 
1

15(3x+5)=2+3x
9  

3x+5
5 =3x+2

3  ⇒ x=5
6

11. 
2(3x–1)

5 =8+x–2
2  ⇒ 

2(3x–1)
5 =6+x

2  ⇒ x=37
7  

VII testi  

1. b; 2. g; 3. g; 4. b; 5. a; 6. b; 7. g; 8. a; 9. a. 

VIII testi 

1. b; 2. d; 3. d; 4. g; 5. g; 6. b; 7. d; 

8. y8–y4+4y2–4=y4(y2–1)+4(y2–1)=(y2–1)(y4+4)=(y–1)(y+1)(y4+4); 

9. (a–b)2=a2+b2+2ab=37–12=25 ⇒ a–b=5; 

10. a+1
a=3 ⇒ a2+2a1

a+ 1
a2=9 ⇒ a2+ 1

a2=7; 11. d. 
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amoxsnebi da miTiTebebi

I Tavi
1. gamonaTqvami

reziume:

moswavlem unda SeZlos gaarkvios aris Tu ara mocemuli winadadeba gamonaTqvami. 
kavSirebiT – „da“, „an“ – SeerTebuli rTuli gamonaTqvami ra SemTxvevaSia WeSmariti 
an ra SemTxvevaSi mcdari.

amoxsnebi, miTiTebebi:

1. e) da; v) ar aris gamonaTqvami; z) WeSmariti gamonaTqvamia, radgan carieli simravle 
nebismieri simravlis qvesimravlea. T) mcdari gamonaTqvamia. carieli simravlis qvesim-
ravle mxolod carieli simravlea. {0} ki erTelementiani simravlea elementiT 0. 

3. i) WeSmariti gamonaTqvamia. k) mcdari gamonaTqvamia, radgan nebismieri ori mTeli 
ricxvis namravli isev mTeli ricxvia, magram Sefardeba SesaZloa ar iyos mTeli. mag-
aliTad, (2:7)∉Z.

4. a) 300=5·60 pasuxi: 60. b) 300:7=42 (6) pasuxi: 42. g) 11-is jeradi erTniSna da orniSna 
ricxvebis raodenobaa 99:11=9. radgan 999:11=90(9), amitom 11-is jeradi samniSna ricx-
vebis raodenoba iqneba 90–9=81.

2. mocemulis sawinaaRmdego gamonaTqvami

reziume:

moswavlem unda SeZlos mocemuli gamonaTqvamis sawinaaRmdego gamonaTqvamis Camoya-
libeba. ganvixiloT pasuxebSi dasmuli problema-amocana:
a) Tu moswavles maswavlebeli arc xval gaiZaxebs da arc zeg, aramed gaiZaxebs ori 
dRis Semdeg, maSin A da D erTdroulad aRmoCndeba mcdari. magram Tu xvalac da zegac 
moswavles gamoiZaxeben da orive dRes igi 10 qulas miiRebs, maSin A da D aRmoCndeba 
WeSmariti. 
b) Tu xval moswavle miiRebs 7-s, maSin A da C erTdroulad aRmoCndeba mcdari.

2. dawereT mocemuli gamonaTqvamis sawinaaRmdego gamonaTqvami.
1. yvela martivi ricxvi kentia.
sawinaaRmdego gamonaTqvamia: arsebobs iseTi martivi ricxvi, romelic ar aris kenti. 

amoxsnebi, miTiTebebi:
1. b) arsebobs kenti naturaluri ricxvi (W); d) 7<4 (m); e) 3≥2 (W); v) arsebobs erTi mainc 
kenti ricxvi, romelic ar aris martivi, an arsebobs erTi mainc Sedgenili kenti 
ricxvi (W).

2. g).
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3. a) ar aris urTierTsawinaaRmdego „3>2“-is sawinaaRmdegoa „3≤2“; b) urTierTsawi-
naaRmdegoa; g) ar aris; d) ara. sawinaaRmdego iqneba `Tako araa dediserTa~, an 
kidev `Takos hyavs an da an Zma~.

4. g).

7. a) 42=4·10+2. e.i. me-11 sarTulze; b) 117=4·29+1. 29=14+14+1 117=4·14+4·14+14·1+1 bina 
N117 aris III sadarbazos me-2 sarTulze.

8. 37037 .
pasuxi: 12.

9. n(n+1)(n+2)(n+3)(n+4). xuT momdevno ricxvSi 2 mainc luwia. e.i. erTi iyofa 2-ze, 
meore ki 4-ze. amitom gaiyofa 8-ze. erTi 3-is, erTi ki 5-is jeradi iqneba. e.i. gaiyofa 
8·3·5=120-ze.

testi: 1. g. 2. g. 3. d. 4. g. 5. b. 6. g. 7. g. 8. g. 

3. maTematikuri statistikis elementebi, diagrama
amoxsnebi, miTiTebebi:
1. a. 

qula 5 6 7 8 9 10
sixSire 2 3 4 5 3 4

fardobiTi 
sixSire

2
21

3
21

4
21

5
21

3
21

4
21

g. sixSireTa jamia 21; fardobiTi sixSireTa jami 1.

d. saSualo qula: 
2•5+3•6+4•7+5•8+3•9+4•10

21 ≈7,8. 

modaa - 8; medianaa 8; diapazoni – 10–5=5.

2. SevadginoT sixSireTa cxrili:

temperatura 28° 30° 32° 33° 34° 35° 36°

sixSire 2 2 4 2 2 2 1

a. monacemTa saSualoa: 
3•28+2•30+4•32+2(33+34+35)+36

15 =324
5

°

b. modaa 32°;
g. medianaa 32°;
d. diapazoni:36°-28°=8°

II gza: 44444...4 37037–
37037   12
74074–
74074

vagrZelebT gayofas manam, 
sanam ar dasruldeba procesi, 
anu naSTi unda iyos 0. 

I gza:

37037 
444444 

74074 
12 

37037 
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6. 2025 w mosaxleoba iqneba daaxloebiT 7,3 miliardi,
2030w - daaxloebiT 8 miliardi,
2032w - daaxloebiT 8,4 miliardi.

7. kvebaze xarjavs daaxloebiT Semosavlis meoTxeds, 
3000

4 =750 lars. xolo ga-

dasaxadebze: 
3000

360•130
°≈1080 lari (Sesabamisi kuTxe daaxloebiT 130°-ia).

8. cxrilidan Cans, rom ukeTesi iqneba Tu SeiZens XL, viwro rom ar gamodges.

9. savaraudoa, rom adamianebi, romlebic Sedian TeatrSi, SedarebiT xSirad dadiod-
nen speqtaklebze. amitom, realuri suraTis misaRebad umjobesia gamokiTxva Teat-
ridan daSorebul ubanSi Catardes.

10. fardobiT sixSireTa jami, procentebSi, 100%-ia. amitom, gamotovebuli sixSire 
iqneba: 100-(3+6+12+20+27+11+3)=18(%)..

11. monacemTa raodenobaa: 3+5+15+11+7+4+8=53. mediana iqneba 27-e monacemi (variaci-
uli mwkrivis). aseTia 4.

13. farTobTa jamia: 149 057kv.km. Sesabamis centralur kuTxeTa gradusuli zomebia:

afrika - 
30319•360

149057 ≈73° 

evrazia - 
54870•360

149057 ≈132°

Crd. amerika - 
24247•360

149057 ≈60°

samxr. amerika - 
17834•360

149057 ≈43° 

antarqtida - 
14100•360

149057 ≈34°

avstralia - 
7687•360

149057 ≈18°

14. SevadginoT sixSireTa cxrili.

monacemi 1 2 3 4 5 7
sixSire 4 2 3 2 2 1

monacemTa saSualo tolia: 
4+2•2+3•3+4•2+5•2+7

14 =42
14=3 

pirvel oTx dReSi mownavda: 3+3+4+5=15 kalaTas
bolo oTx dReSi - 1+1+1+3=6 kalaTas

afrika 
- 73°

evrazia 
- 132°

Crd. 
amerika - 

60°
samxr. 

amerika - 
43°

antarqtida 
- 34°

avstralia 
- 18°
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17. SevadginoT fardobiT sixSireTa cxrili.

monacemi 1 2 3 4 5 6
sixSire 71 59 63 60 77 70

fardobiTi 
sixSire

71
400

59
400

63
400

60
400

77
400

70
400

4. histograma
amoxsnebi, miTiTebebi: 

8. 
5

60+ 7
60+11

60+ x
60+ 7

60+ 8
60+ 1

60=1

39+x
60 =1

x=21.  
21
60 

9. saSualo=8•0+1•5+12•2+3•11+4•14
8+5+12+11+14 =118

50 =2,36

moda iqneba – 4. 
mediana – (11+12):2=11,5

5. albaToba da fardobiTi sixSire
reziume:

moswavles unda SeeZlos aucilebeli, SeuZlebeli da SemTxveviTi xdomilobis amoc-
noba. amoicnos mocemulis sawinaaRmdego xdomiloba, rom A da A xdomilobebi erT-
droulad ar SeiZleba ganxorcieldes an ar ganxorcieldes. magaliTad, A=`kamaTlis 
gagorebisas 2-ianis mosvla~ da B=`4-is mosvla~. xdomilobebi ar aris erTmaneTis 
sawinaaRmdego xdomilobebi, radgan Tu gagorda 3-iani, es niSnavs, rom arc erTi ar 
ganxorcielda. A-s sawinaaRmdego xdomiloba iqneba C= „1-is, 3-is, 4-is, 5-is an 6-is 
mosvla“. moswavleebma unda dainaxon xdomilobis albaTobasa da fardobiT sixSires 
Soris kavSiri.

cda 1. ufro swori iqneba salomes varaudi. me-2 da me-5 gverdebi tolia, amitom 
maTi mosvlis Sansi iqneba erTnairi, aseve gverdi 4-is da 3-is mosvlac erTnairad 
mosalodnelia, Tumca radgan gverdi 2-is farTobi metia gv. 3-is farTobze, amitom 
gverdi 2-is mosvlas ufro meti Sansi aqvs.

cda 2: 4 monetis aRebisas SesaZlo elementarul xdomilobaTa simravleze dayrdno-
biT, SegiZliaT moswavleebs daanaxoT, rom safasuri 0-jer mosvlis Sansia erTi Te-
qvsmetidan 1-el, rac igivea 3-jer mosvlis Sansia oTxi Teqvsmetidan, xolo orjer 
mosvlas xels uwyobs 6 el. xdomiloba Teqvsmetidan.e.i ufro sworia sabas mosaz-
reba.
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amoxsnebi, miTiTebebi:
1. legos oTxqviani figuris gverdebi: 2, 3, 5, 4 erTmaneTis tolia. amitom maTi mosv-
lis Sansic toli iqneba. e.i I mosazreba ekuTvnis oTxqvian figuras.
II mosazreba iqneba 8-qviani, xolo III – 6 qvianisTvis.

4. 
a. A1 - isari gaCerdeba luw nomerze.
b. A2 - isari ar gaCerdeba mwvane ferze
g. A4 - isari ar gaCerdeba yviTel ferze
d. ufro mosalodnelia isari gaCerdes mwvaneze, vidre yviTelze.
Tanabrad mosalodnelia: 1. isari gaCerdeba kent nomerze da isari gaCerdeba luw no-
merze. 2. isari gaCerdeba mwvane ferze da isari gaCerdeba yviTel an cisfer ferze.

5. elementaruli xdomilobebia: movida: gulis 6, aguris 6, jvris 6, yvavi 6, ...., gulis 
tuzi, aguris tuzi, jvris tuzi, yvavis tuzi, sul 36. cdis ganxorcieleba xels uwy-
obs oTxi el. xdomiloba: movida gulis tuzi, aguris tuzi, jvris tuzi, yvavis tuzi. 
me-2 cdis ganxorcielebas xels uwyobs: amoRebuli moneta: 1 TeTriani, 5 TeTriani, 
10 TeTriani.

6. orive marjvenaa, orive marcxenaa, erTi marjvenaa da erTi marcxena.

7.  a. A={1;2;3;4;5;6}
 b. 1. B={2;4;6} 2. {3;4;5;6}.

9. pirvelad SesaZloa amoviRoT cxra baraTidan nebismieri, radgan orniSna ricxvi 
unda miviRoT 01 ar viRebT, meored darCenili cxra baraTidan nebismieri, e.i. gveqne-
ba 81 el. xdomiloba b. davTvaloT ramdeni orniSna ricxvis, CanawerSi Sedis cifri 
„5“. ar viTvaliswinebT, „55„-s, radgan mocemuli cdiT ricxvSi cifrebis ganmeoreba 
SeuZlebelia. mocemuli cdiT ricxvSi cifrebis ganmeoreba SeuZlebelia aTeulebis 
TanrigSi „5“ dgas 50, 51, ..., 55, 56, ..., 59 sul cxra 
ricxvia erTeulebis TanrigSi „5“ dgas 15, 25, ..., 55, 
65, ..., 95, sul rva ricxvi e.i gveqneba 17 el. xdomilo-
ba, romelic xels uwyobs cdis ganxorcielebas.

10. 
sss bbb
ssb bbs
sbs bsb
bss sbb

11.
a. A1 - amoRebuli karti ar aris wiTeli;
b. A4 - amoRebuli karti tuzi ar aris.
g. 1. amoRebulia aguris karti, amoRebulia jvris karti. 2. amoRebulia „6“-iani, 
amoRebulia „10“-iani, ....

12. kubi, wesieri tetraedri

I II sul

9 9 10•9=90
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I Tavis damatebiTi savarjiSoebi:

1. a) 

A
F  W. b) mcdaria, radgan A∩F=F.	g) mcdaria, radgan {0} Ø={0}

d) W; e) mcdaria, radgan arsebobs 999–99=900 samniSna naturaluri ricxvi; v) W; z) 
W; 14=1; 24=...6; 34=...1; 44=...6; 54=...5; 64=...6; 74=...1; 84=...6; 92=..1; 104=...0; T) W; i) W; k) mcdaria 
(oqromWedlebi iyvnen XII s.); l) W — imereTSia.

2. a) ̀ mocemul gantolebas an ara aqvs amonaxsni an erTze meti amonaxsni aqvs~; g) ̀ moce-
muli samkuTxedi ar aris maxvilkuTxa~, an kidev `mocemuli samkuTxedi an marTkuTxaa 
an blagvkuTxa~; d) `samkuTxedis Siga kuTxeebis jami ar aris 270°~.

5. a)
,2 25

9
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testi TviTSemowmebisTvis

1. a; 2. b; 3. a; 4. g; 5. b; 6. g; 7. d; 8. b; 9. b; 10. d.
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1. wrfeTa marTobuloba, paraleluroba
reziume:
moswavleebma ukve ician, Tu ras ewodeba kuTxe or wrfes Soris, wrfeTa paralelo-
ba, paragrafi emsaxureba wina wels gavlili masalis gameorebas, raTa advilad aiT-
vison axali masala:
gakveTili SeiZleba Catardes, rogorc jgufuri mecadineoba. moswavleebi gaecno-
bian paragrafSi moyvanil masalas, ris Semdegac amoxsnian savarjiSoebs (35 wT) dar-
Cenili 10 wuTi sakmarisia, raTa ganixilon namuSevari, riTac gamyardeba miRebuli 
codna da unar-Cvevebi.

amoxsnebi, miTiTebebi:

1. ∠COB–∠AOC=30°⇒∠AOC=75°⇒∠DOB=15°

2. ∠DON=(180°–110°):2=35°⇒∠MOD=90°–35°=55° 
∠COM=180°–55°=125°

3. 4β=180°⇒β=45°⇒∠DOB=135°

4. β=5α⇒6α=180°⇒α=30°
∠BOD=180°–(90°–α)=120°

5. 2•3•3=18

7. ∠FOD=180°–∠FOD=180°–58°=122°

8. ∠AOB=∠COD≡α=30°
∠BOK=90°+α=120°

2. wrfeTa paralelurobis niSnebi
reziume:

moswavlem unda SeZlos ori wrfis mesamiT gadakveTisas miRebul kuTxeTa dasaxeleba. 
am kuTxeebis mixedviT wrfeTa paralelurobis dadgena.

amoxsnebi, miTiTebebi:

1. ori wrfe paraleluri rom iyos, maTi mesamiT gadakveTisas miRebuli rva kuTxidan 
nebismieri ori kuTxe an toli unda iyos an jamSi gvaZlevdes 180°-s.
AB CD.

3. ∠CNM=∠BMN (Siga jvaredinad mdebare kuTxeebi)

4. 8 kuTxidan oTxi 37°-ia, danarCeni oTxi — 143°.

5. kuTxeebi aRvniSnoT: x da x–100°. x+x–100°=180°, saidanac x=140°. es kuTxeebia 140° da 40°.
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7. a) ara; b) ara, gaaCnia romel oTx kuTxezea saubari; g) ara;  d) ki.

8.
b
a

5
2= a=2x; b=5x. 9. x

x
100
60

180c+ = x=112,5° es kuTxeebia: 112°30′;	67°30′.

10. AB=5x e.i. AM:AB=2:5 11. 7x=70° 20°; 50°.

3. paralelur wrfeTa Tvisebebi
reziume:

moswavlem unda SeZlos paralelur wrfeTa Tvisebebis Camoyalibeba, maTi erTmaneT-
Tan dakavSireba. paralelur wrfeTa ageba marTkuTxa saxazavis saSualebiT. mocemuli 
kuTxis paralelurgverdebiani kuTxis gansazRvra.

amoxsnebi, miTiTebebi:

1. miRebuli 8 kuTxidan oTxi 78°-ia. danarCeni oTxi — 102°.

2. Siga jvaredinad mdebare kuTxeebi tolia, e.i. TiToeuli 80°.

3. am sami kuTxidan ori mosazRvrea, e.i. mesame 230°–180°=50°. 50°; 50°; 130°.

4. x; x–30°; x+x–30°=180°, saidanac x=150°. es kuTxeebia 105°; 75°.

5. cxadia, es kuTxeebi tolia, amitom TiToeuli 35°-ia.

6. α+(α+40°)=180°⇒α=70°
x=55°

7. α

α

β 2α=(α+β)•30
100 ; α+β=180°

α=27°

9. A∩B aris tolferda marTkuTxa samkuTxedebis simravle.

4. samkuTxedis kuTxeebis jami
reziume:

moswavlem unda SeZlos nebismier samkuTxedSi ori kuTxis mocemulobiT mesame kuTxis 
povna. marTkuTxa samkuTxedis erTi maxvili kuTxis gamosaxva meoreTi. gansazRvra 
imisa, Tu ramdeni blagvi an marTi kuTxe SeiZleba iyos samkuTxedSi.



58

amoxsnebi, miTiTebebi:

1. ara, radgan 100°+90°>180°

2. erTi

3. orive iqneba maxvili

4. yuradReba gamaxvildes amocanis pasuxze, saWiroa mieTiTos moswavleebs, rom marT-
kuTxa samkuTxedSi maxvili kuTxe gamoiTvleba gamosaxulebiT α=90°-β, sadac β	misi 
meore maxvili kuTxea.

5. mesame kuTxeebic iqneba toli

6. ar SeiZleba, maSin samkuTxedis kuTxeebis jami 180°-ze naklebi gamova.

7. 2x+3x+4x=180°.

8. 4x+5x+9x=180°.
am amocanis amoxsnis Semdeg, sasurvelia xazi gavusvaT: samkuTxedi, romlis erTi kuTxe 
danarCeni oris jamis tolia, marTkuTxaa.

9. am aTi ricxvis jamia 70. SevadginoT gantoleba: x
11
70

9
+
= , saidanac x=29.

10. x-11=27 x=38.

11. Zma yavs 200-is 
5
3  nawils. 200·

5
3 =120 bavSvs.

da yavs 200-is 
5
4  nawils. 200·

5
4 =160 bavSvs.

 120 160     120–x+x+160–x=200

 120–x  x 160–x      x=80

ganxilulia is SemTxveva, roca yovel moswavles yavs an da an Zma. Tu skolaSi arian 
dediserTebi, maSin es ricxvi, cxadia, gaizrdeba.

12. ara;

13. ara;

14. ki;

15. ki; 

16. ki;

17. pasuxs ver gavcemT.
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5. tolferda samkuTxedis Tvisebebi

reziume:

moswavlem unda SeZlos tolferda samkuTxedis Tvisebebis Camoyalibeba, maTi sqema-
turi gamosaxva. piriqiT, sqemebis wakiTxva. tolferda samkuTxedis simetriis RerZis 
ageba.

amoxsnebi, miTiTebebi:

1. amocana, sasurvelia, gakeTdes klasSi da daskvnas xazi gaesvas, rogorc erT-erT 
mniSvnelovan faqts. TavisTavad, damtkiceba sirTules ar Seuqmnis moswavleebs.

a) moc.: ∆ABC
AB=BC
AM=MB; BN=NC

u.d. AN=CM

ganv. ∆ABN da ∆CBM.
isini tolia I niSnis Tanaxmad.

2. amocanis amoxsnamde davanaxoT moswavleebs, rom tolgverda samkuTxedSi: ma=la=ha;
mb=lb=hb da mc=lc=hc. albaT, umjobesia es amocana damtkicdes rogorc amocana I-is Sedegi.

4. Tu moswavleebi sworad imsjeleben, II amocanis amoxsnis dros, isini swor daskvnas 
me-4 amocanisTvis iolad gaakeTeben.
a. ara; 
b. ara; 
g. ki. 

5. tolgverda samkuTxedSi samive – simaRle, mediana da biseqtrisa erTmaneTs emTx-
veva. e.i. emTxveva maTi kveTis wertilebic.

6. tolferda samkuTxedis fuZis simaRle amave dros mediana-
caa, e.i. AD=DC
A→C B→B
AB→BC analogiuri msjelobiT BC→BA e.i. ΔABC→ΔCBA r.d.g.

8. % %
%

x
x
3

30 20 3
22

$
+
+

=
  30x + 60 = 66 + 22x

8x=6 x=0,75l.

9. 3-is 7-is 11-is (u.s.j.) tolia 231, saZiebeli ricxvia 233.

10. aseTi kubebi iqneba wiboze mdebare kubebi, garda im kubebisa, romlebic moxvdeba 
wveroebSi (maT sami wiTeli waxnagi eqnebaT). TiTo wiboze aseTi kubi iqneba 4, sul gvaqvs 
12 wibo, e.i. kubebis raodenobaa 4·12=48.

A

M

B

C

N

A

B

D C
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6. samkuTxedis tolferdobis niSnebi
reziume:

moswavlem unda SeZlos paragrafSi CamoTvlili niSnebis safuZvelze samkuTxedis 
tolferdobis dadgena. tolferdobis niSnebis sqematuri gamosaxva. tolferdobis 
niSnebis amocnoba naxazidan.

amoxsnebi, miTiTebebi:

1.   

 (∠A=∠C)⇒AB=BC
 (∠A=∠B)⇒AC=BC

e.i. AB=BC=AC

2. tolferda samkuTxedebSi wverosTan mdebare kuTxeebis toloba gvaZlevs 
fuZesTan mdebare kuTxeebis tolobas. samkuTxedebi tolia me–2 niSnis Tanaxmad.

3. 

A

B

C

M

ββ
α

α

aq bunebrivad keTdeba daskvna, rom aseTi samkuTxedi marT-
kuTxaa.

2α+2β=180° ⇒ α+β=90°
e.i. ∠A=90°

5. mesame kuTxe gamodis 180°–(50°+80°)=50°, e.i. samkuTxedi tolferdaa.

6. radgan BD aris ABC samkuTxedis simetriis RerZi, AD=DC: 
miviReT, rom ΔABC-Si BD simaRle medianacaa, e.i. ΔABC tolf-
erdaa (AB=BC).

7.
jami bolovdeba 0-iT.

8. 256–1367+315=256+315–1367=...5+...1–...…6+...…6–....…6=...…0

9. a) 50°; 50°; 80°; b) 50°; 65°; 65°.

10. 7x+3x=180°
 x=18°
mocemuli kuTxe 3x=54°.

A

B

C

A

B

D C
256=. . .5–

+ 315=. . .1
. . .0

1367=. . .6
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7. samkuTxedis gare kuTxe
reziume:
moswavlem unda SeZlos samkuTxedis nebismier wverosTan mdebare gare kuTxis ageba. 
gare kuTxis gradusuli zomis gansazRvra, misi Sedareba samkuTxedis danarCen kuTx-
eebTan. samkuTxedis gverdebisa da kuTxeebs Soris kanonzomierebis dadgena (udidesi 
gverdis pirdapir udidesi kuTxea da piriqiT, udidesi kuTxis pirdapir udidesi 
gverdi). 
sasurvelia, maswavlebelma ganumartos moswavleebs, rom kuTxis aRniSvnebi „∠A“ da 
`A~ orive SeiZleba gamoiyenos. aRniSvna `A~ gamoiyeneba ZiriTadad utolobis Cawer-
isas, raTa utolobis niSanTan erTad dabneuloba ar gamoiwvios.

amoxsnebi, miTiTebebi:

2. ABC samkuTxedSi ∠C=60° A wverosTan mdebare gare kuTxe 130°-ia. ipoveT ∠B.
amoxsna: 130°=∠B+60°. ∠B=70°.

3. samkuTxedis ori kuTxe 30° da 80°-ia. ipoveT mesame wverosTan mdebare gare kuTxe.
amoxsnAAa: α=80°+30°=110°.

4. ∠2=180°–120°=60°; ∠3=40°; ∠1=80°

5. samkuTxedis gare kuTxeebia 180°–α; 180°–β; 180°–γ.
maTi jami: 
180°–α+180°–β+180°–γ=3•180°–(α+β+γ)=3•180°–180°=360°, r.d.g.

6. a. ar SeiZleba, maSin samkuTxedSi ori blagvi kuTxe iqneba;
b. ar SeiZleba; g. SeiZleba.

7. ∠ABK=2α, magram ∠ABK=∠A+∠C, e.i. 2α=∠A+α, saidanac ∠A=α, 
miviReT AB=BC, samkuTxedis tolferdobis niSnis gamo.

9. es gare kuTxe tolia 210°–180°=30°. fuZesTan mdebare kuTxis 
gare kuTxe tolgverda samkuTxedSi blagvi unda iyos. e.i. es aris 
wverosTan mdebare gare kuTxe. miviReT, rom am samkuTxedis kuTxee-
bia 150°; 15°; 15°.

10. rogorc viciT, usj (a;b)·usg(a;b)=a·b, e.i. ab=240·8=48·8·5=48·40. radgan 5-s 
Tanamamravlad umciresi Seicavs da amave dros iyofa 8-ze. umciresi Tanamamravli 
40-ia, udidesi — 48.

11. jer vimsjeloT bolo cifrze. bolo cifri ver iqneba 2; 3 da 0 (arc erTi sruli 
kvadrati ar bolovdeba 2-iT, 3-iT da erTi 0-iT). e.i. bolo cifria 5. nebismieri 5-iT 
daboloebuli ricxvis kvadrati bolovdeba 25-iT. e.i. saZiebeli ricxvis kvadratia 
3025=552.

12. qalebi – 35%, e.i. kacebi – 65%, kacebi 30%-iT meti arian, vidre qalebi da es 30% 252-ia.

x
100
30

252
$ =  x=840.

α γ

β

C

B

A

α C

B

K

A



62

8. tolgverda samkuTxedi
reziume:
moswavleebs unda mivuTiToT, rom tolgverda samkuTxedi SegviZlia CavTvaloT 
tolferda samkuTxedad nebismieri ori gverdiT, ris Semdegac Tavad SeZleben Ca-
moayalibon tolgverda samkuTxedis Tvisebebi.
amoxsnebi, miTiTebebi

amoxsnebi, miTiTebebi:

1. a. D simravlea tolferda samkuTxedebisa da marTkuTxa samkuTxedebis simrav-
leebis TanakveTa. e.i. D yofila tolferda marTkuTxa samkuTxedebis simravle. 
b. radgan D marTkuTxa tolferda samkuTxedebis simravlea, kuTxeebia 45°; 45°; 90°.
g. I mcdaria, II WeSmaritia, III WeSmaritia, IV WeSmaritia.
`g~ SemTxvevebSi moswavleebs sityvierad daaxasiaTebineT TiToeuli simravle da 
mere gaakeTebineT Sesabamisi daskna. 

2. ∠A=∠C⇒AB=BC
 ∠A=∠B⇒AC=BC
 e.i. AB=BC+AC r.d.g.

3. radgan tolgverda samkuTxedSi samive simaRle medianacaa da biseqtrisac, da amas-
Tan, samive tolia, orive SemTxvevaSi pasuxi iqneba 5 sm.

4. AB=BC+AC≡X
 3x=30 x=10

5. avagoT BC wrfis mimarT ΔABC-is simetriuli A1BA samkuTxedi. 
miRebul A1BA samkuTxedSi samive kuTxe 60°-ia. e.i. A1BA tol-
gverdaa, saidanac miviRebT, rom AB=6 sm.

6. A

BB1

2x 2x

x xC

pirobis Tanaxmad, BC=AB
2 , saidanac CB≡x⇒AB=2x

avagoT AC wrfis mimarT ABC samkuTxedis simetriuli AB1C sam-
kuTxedi. miviReT B1AB tolgverda samkuTxedi. e.i. ∠B=60°. 
ΔACB ⇒ ∠CAB=90°–60°=30. r.d.g.

7. AC wrfis mimarT avagoT ABC samkuTxedis simetriuli AB1C 
samkuTxedi. ∠B=60° (ix. amocana 6). e.i. ∠A=90°-60°=30°.

8. 2α+2β=180° ⇒ α+β=90° e.i. ∠B=90° .

A

B

C

A

B

C

B

C AA1

30
°

30
°

60° 60°

A

BB1

20

10C

A

B

D

C
α α

β

β



63

9. 

A

B

130°

C

O

α
α

β
β

ΔAOC ⇒ α+β =50° ⇒ 2α+2β =100°
ΔABC ⇒ ∠B=180°–(2α+2β)=80°

10. 
I gza x=180°–(α+β)
y=180°–(α+β)–(α1+β1)=x–(α1+β1)
miviReT y∠x r.d.g.

II gza
∠CDM aris ΔBDC-is gare kuTxe. 
e.i. α1>α. analogiurad β1>β ⇒ α1+β1>α+β r.d.g.

11. ΔADB tolferdaa. e.i. ∠1=∠BDA. ∠BDA aris ΔBDC-is gare kuTxe, maSasadame 
∠BDA>∠2. saidanac miviRebT, rom 1>2 r.d.g.

12. ∠1=180°–β; ∠2=180°–α; ∠3=180°–j
 ∠1+∠2+∠3=3•180°–(α+β+j)=3•180°–180°=360°

13. 

A

B

C

a b

1

2

3

α β
∠ABC=α+β

 ∠1+α=180° ∠3+β=180°.
 ∠1+∠2+∠3=∠1+∠3+α+β=360°

14. ∠2+∠4=180° (rogorc mosazRvre kuTxeebi) 
ΔABC ⇒ ∠1+∠3∠180°

15. ΔBDF ⇒ ∠BDF+30°=70° (gare kuTxis Tviseba). e.i. ∠BDF=40°.
analogiuri msjelobiT ΔADC ⇒ ∠A+20°=40° e.i ∠A=20°

16. ∠EKC≡X
 ΔABE ⇒ ∠BEC=α+β (∠BEC gare kuTxea)
 KEC ⇒ x+j+∠BEC=180°
 miviReT x+j+α+β=180°, saidanac x=180°–α–β–j

A

B

C

x

y

β
β1

α
α1

A

B

CM

β

β1

α

α1

D
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9. samkuTxedis utoloba
reziume:

moswavlem unda SeZlos imis Semowmeba mocemuli sami sigrZis monakveTisgan Sedgeba 
Tu ara samkuTxedi. samkuTxedis utolobis dawera nebismieri samkuTxedisTvis. sam-
kuTxedis ageba mocemuli gverdebis mixedviT.

amoxsnebi, miTiTebebi:

3. a=1,9; b=0,7. c<a+b, e.i. c<2,6. amave dros, c>a·b, e.i. c>1,2. radgan c-s sigrZe mTeli 
ricxvia c=2.

4. ganvixiloT ori SemTxveva a) 10; 10; 25; b) 25; 25; 10. a) SeEuZlebelia, radgan 10+10<25, 
e.i. fuZis sigrZea 10.

5. samkuTxedis utolobiT AB<5+4 AB<9 e.i. jgufebi erTmaneTTan dakavSirebas 
SeZleben.

6. samkuTxedis gverdebis sigrZeebis mxolod erTi varianti arsebobs 5; 11; 11.

8. I tomaraSi — x x– x
8

9. 
3
8= 6

16 
5
8=10

16 aseTi wiladebia 
7

16; 
8

16; 
9

16.

II tomaraSi — 140–x 140–x+ x
8

x– x
8

=140–x+ x
8

, saidanac x=80. 80kg; 60kg.

10. a; b; c; d. a:b=5:6 (1) b:c=2:3 (2) c:d=3:4 (3)
(2) da (3)-dan vRebulobT b:c:d=2:3:4. SemoviRoT aRniSvna b=2x maSin c=3x, d=4x. CavsvaT 
b=2x (1)-Si.

x
a
2 6

5= , e.i. a= x
3
5  miviReT gantoleba: 2x+3x+4x+ x

3
5 =64, saidanac x=6.

saZiebeli ricxvebia 10; 12; 18; 24.

10. wertilidan wrfemde manZili

jgufuri mecadineoba

1. ∆ABK marTkuTxaa ∠B=90°, e.i. AK udidesi gverdia 
AK>AB.	∆ACK blagvkuTxaa (∠AKB maxvilia, e.i. ∠AKB>90°). 
e.i. AC udidesi gverdia AK<AC. miviReT AB<AK<AC. 
radgan AK mTeli ricxvia AK=13.

C K

A

13
,8 12,5

B



65

a A1

A

B1

Bb

2. gan. ∆AA1B1 da AB1B
∠A1=∠B=90°. AB1 saerToa
∠A1B1A=∠B1AB (Siga jvaredinad md. kuTxeebia)
∠A1AB1=∠AB1B, e.i. ∆A1B1A=∆BAB1 (samkuTxedis tolobis 
II niSani). miviReT B1B=AA1=3.

3. a. gadavzomoT BK=BC, cxadia, AC=AK (AB SuamarTobia). 
danarCeni ix. amocana 1.

4. wertilidan wrfemde manZilisa da samkuTxedis 
simaRlis ganmartebebis safuZvelze es manZilebi 
mocemuli simaRleebis tolia.

5. 
A

C B

AB+AC=17
AB=x, maSin AC=17–x

 CavsvaT AC–AB=12 tolobaSi
17–x–x=12, saidanac x=2,5.
AB=2,5; AC=14,5.

6.  a. 27a2b2–18ab+3=3((3ab)2–2•3ab+1))=3(3ab–1)2

 b. 32a4b–2a2b=2a2b(16a2–1)=2a2b(4a–1)(4a+1)

11. marTkuTxa samkuTxedi

reziume:

moswavlem unda SeZlos marTkuTxa samkuTxedis gverdebis dasaxeleba, marTkuTxa 
samkuTxedis erTi maxvili kuTxis meoris saSualebiT povna, ori marTkuTxa samkuTxe-
dis tolobis dadgena paragrafSi CamoTvlili komponentebis mixedviT da Sesabamisi 
sqemebis daxazva.

amoxsnebi, miTiTebebi:

2. sasurvelia amocanis amoxsnis Semdeg gakeTdes zogadi daskvna: Tu 
marTkuTxa samkuTxedis marTi kuTxis wverodan gavavlebT simaRles, 
miRebul sam marTkuTxa samkuTxeds toli kuTxeebi aqvT.

3. wina amocanis gaTvaliswinebiT miRebuli samkuTxedebis kuTxeTa gra-
dusuli zomebia: 40°; 50°; 90°.

DKBC

A
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4. ganv. ∆ABC,	∆A1B1C1; maT toli aqvT AC=A1C1; BC=B1C1. agreTve B da B1 wveroebidan 
gavlebuli simaRleebi BD=B1D1	 ∆BDC=∆B1D1C1 (marTk. samkuT. t. III niSani). e.i. ∠C=∠C 
da samkuTxedebi tolia I niSnis Tanaxmad.

5. ∆AMC=∆CNA	(AM=CN da AC saerToa; ∠N=∠M=90°. 
e.i. ∠BAC=∠BCA).

6. 

M N

A

a

B

A wertilidan SemovxazoT rkalebi a wrfesTan gadakveTamde 
(M da N wertilebi). M da N wertilebidan igive radiusiT 
SemovxazoT rkalebi erTmaneTTan gadakveTamde (B wertili). 
cxadia miviReT tolferda samkuTxedebi saerTo MN fuZiT. 
A da B maTi wveroebia. AB aris MN monakveTis SuamarTobi. 
e.i. AB⊥a.

7. kuTxeTa tolobis es sqema moswavleebma unda icodnen 
 (ix. amocana 2.) ∠CBA=∠ACD=60°.

10. a A D

c M

50°

150°

C

b B K

C wertilze gavavloT c||a||b. miviReT 
 x=∠ACM+∠MCB. ∠ACM=∠DAC=50° 
 (S.j.m.d.k.) ∠MCB=∠CBK=30°.
 x=80°.

12. mobruneba, centruli simetria
reziume:

moswavles unda SeeZlos mocemuli figuris α	kuTxiT mobrunebiT, O wertilis mimarT 
simetriiT miRebuli figuris ageba (wertilis, monakveTis, samkuTxedis). marTkuTxa 
sakoordinato sistemaSi mocemuli wertilis simetriuli wertilis ageba, koordi-
natTa saTavis, x da y RerZebis mimarT.

A C

B

N M

C B

A

D
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amoxsnebi, miTiTebebi:

1. a. A1(2;–3);   b. A1(3;5).

2. a. A1(–4;–5);   b. Ax(4;–5);   g. Ay(–4;5). 

7. A(a;b);   Ax(a;–b);   Ax;y(–a;–b).

9.  radgan B→C
 e.i AB=AC
 e.i ∆ABC tolgverdaa

10. Tu ∆ABC tolgverdaa, maSin A centris mimarT 60°-iani kuTxiT mobrunebisas  
AB-AC. am amocanaSi xazi gausvaT, rom SeiZleba es mobruneba iyos (360°-60°)-iT

12.

13. iyo x kg. gazafxulze gaxda x
x

100
75

4
3= kg. zafxulSi gaxda x x

4
3
100
120

10
9

$ =  , Semodgo-

maze — x x
10
9

10
90

100
81

$ = , zamTarSi ki — x x x
4
3
100
120

250
243

<$ = , e.i. kaxa gaxda.

14. e.i. SesaZloa iyos , , , , .
x x x x x

100
94

100
95

100
96

100
97

100
99  x x

100
95

20
19= , e.i. unda iyofodes 20-ze. am-

rigad, umciresi raodenobaa x=20.

19 gogona da 1 biWi.

15. x kg kitrSi „uwylo masa“ tolia x
100

 kg-is. aorTqlebis Semdeg darCenil y kg-Si ki 

„uwylo masa“ 
y y
100
2

50
= . x y

100 50
=  x=2y. daikarga wonis 0,5 nawili.

BC

A

60°

M1

K

K1 O
M

MO

K

K1

M1
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II Tavis damatebiTi amocanebi

1. α+α+90°=180°.	paralelurgverdebiani kuTxeebi an tolia, an maTi jami 180°-ia.

2. α+2α=180°.

3. ar SeiZleba. aseTi kuTxeebidan nebismieri wyvili an tolia an jamSi 180°-s gvaZlevs.

5. Siga calmxrivi kuTxeebis jami 180°-ia, maTi naxevrebis — 90°. e.i. biseqtrisebs Soris 
kuTxe 90°-ia.

8. ∠BAC=∠BCA=72°. AD biseqtrisaa, amitom ∠BAD=∠DAC=36°. kuTxeebis tolobis gamo 
AD=BD=AC.

9. paralelurgverdebiani kuTxeebis Tvisebis Tanaxmad (an tolia, an jami 180°-ia), 
miRebuli samkuTxedis kuTxeebi ABC samkuTxedis kuTxeebis tolia.

10. samkuTxedis gare kuTxe misi aramosazRvre kuTxeebis jamis tolia, e.i. TiToeulze 
metia.

11. ix. amocana 10.

12. jgufebi erTmaneTTan dakavSirebas SEeZleben, radgan samkuTxedis utolobis 
Tanaxmad, dabanakebul jgufebs Soris manZili naklebia 15+13=28-ze.

13. a. (1;–1) b. (–1;1)

14. (–1;–1)

15. fuZesTan mdebare kuTxis biseqtrisa ferdis marTobulia, e.i. simaRlea, amitom 
fuZe ferdis tolia.

16. ∠ADB=180°–
2 2

180
BAC ABC BAC ABC

2
c

+ + + ++ = -
+` j .

a) 105°;  b) 180 2
c

α β
-

+
; g) 180 2

180
90

2
c

c
c

γ γ
-

-
= + .

17. ∠A=α;	∠ABD=90°-α;	∠C=180°–(α+β),	∠CBD=α+β–90°.

18. ∠NBC=∠A+∠C=2∠C, ∠MBC= NBC
2

+ =∠C, ∠MBC da ∠C 

warmoadgenen S. jv. md. kuTxeebs BM da AC paralelur 
wrfeebsa da BC mkveTisaTvis. e.i. MB||AC.

) )A C

MB
N
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19. AC=200m; CB=800m. Tavisi siCqariT 20 wT-Si giorgis 50·20=1000 
m-is, anu 1 km-is gacurva SEeuZlia. samkuTxedis utolobis Tanaxmad 
AB<BC+AC, e.i. giorgi Tavis sityvas 
 Seasrulebs.

20. ABC marTkuTxa samkuTxedSi (C=90°). B kuTxis gare kuTxea 122°. e.i. ∠B=58°, e.i. 
udidesi kaTetia AC. e.i. saZiebeli kuTxea ∠ACK (CK simaRlea) ∠ACK=∠B=58°.

21. ganv. ∆DMC da ∆DNB samkuTxedebi. isini tolia marTkuTxa 
 samkuTxedebis tolobis niSnis Tanaxmad, e.i. BN=CM.

23. AD⊥BC; CE⊥AB; AD=CE. viRebT ∠MAC=∠MCA, ∠M=60°.
∆AMC	— tolgverdaa, e.i. ∠MAC=∠MCA=60°. ∠AME-Si 
∠MAE=30°, e.i. ∠BAC=30°=∠BCA; ∠ABC=120°.

24. samkuTxedis erT wverosTan mdebare Siga da gare kuTxis 
biseqtrisebi qmnian 90°-ian kuTxes, e.i. saZiebeli kuTxea 
50°.

25. BC=CD, e.i. ∠CBD=∠CDB, magram ∠CDB=∠ABD (AB||CD, BD mkveTia), e.i. ∠DBC=∠ABD.

26. vTqvaT ABC samkuTxedSi gavlebulia AK biseqtrisa da ∠AKC=98°, maSin, cxadia,
AK=AB (is AC ferdis toli ar iqneba). ∠AKB=180°–98°=82°=∠B. e.i. ∠B=82°, ∠BAK=16°,
∠BAC=32° da ∠C=66°.

27. kuTxe biseqtrisas da moc. samkuTxedis hipotenuzas Soris iqneba am biseqtrisiT 
Seqmnili im samkuTxedis gare kuTxe, romelSic moxvda 30°-iani kuTxe. e.i. 30°+45°=75°.

28. ( )
(90 )

2
180c

c
α β

β
- +

- - , sadac α da β mocemuli samkuTxedis kuTxeebi da β>α.

29. es samkuTxedi tolgverdaa.

testi TviTSemowmebisTvis
1. g; 2. b; 3. g; 4. g; 5. g; 6. b; 7. g; 8. g; 9. b; 10. b.  11. g.

A

B C

M O

B

N

C

A C

M

B
D M
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1. xarisxi mTeli maCvenebliT

reziume:
moswavlem unda SeZlos uaryofiTi mTelmaCvenebliani xarisxis Cawera dadebiT 
maCvenebliani xarisxis saxiT da misi mniSvnelobis gamoTvla.
ricxvis Cawera standartuli saxiT da piriqiT.
dainaxos, rom moduliT Zalian didi an mcire ricxvebis Casawerad mosaxerxebelia am 
ricxvis standartuli saxiT Cawera.
amoxsnebi, miTiTebebi:

8. a) 0,0056; b) 0,0000005.   7. a) 2,7·1019; b) 1,36·10-8.

11. 1m3=(1000mm)3=109mm3.

13. a) 0,0001wm; b) 0,0000000001m; g) 511000000km2; d) 149000000km2.

14. 11·109w=11·109·365·24·36·102. S1=15·109·365·24·36·102wm·3·105km/wm≈1,4·1023km.

16. 5l=5dm3=5·106mm3 sisxli Seicavs 5·106·5·106=25·1012=2,5·1013 wiTel sxeuls.

25. 
2–1
1•2+3–2

2•3+4–3
3•4+...+10–9

9•10=(1–1
2)+(1

2–1
3)+(1

3–1
4)+...+(1

8–1
9)+(1

9– 1
10)=1– 1

10= 9
10

26. 45 wT=
4
3 sT. 

4
3 (10-x)=3x x=2km/sT.

2. mTelmaCvenebliani xarisxis Tvisebebi

reziume:
moswavlem unda SeZlos mTelmaCvenebliani xarisxis Semcveli gamosaxulebis ga-
martiveba da mniSvnelobis gamoTvla.

amoxsnebi, miTiTebebi:

4. (a2–b2)2; b) ((m+n)(m2–mn+n2))-3=(m3–m2n+mn2+nm2–mn2+n3)-3=(m3+n3)-3.
g) (y2–x2)-6.

6. a) 165=(24)5=220; b) 5-6; e) 3-4k.

7. g) 
2 49
14 7

2 7
2 7 7

2
7

16
7

3

7 10

3 2

7 7 10

4
$
$

$
$ $= = =-

-

-

- -

;  d) 
25 7
125 49

5 7
5 7

496 8

4 5

12 8

12 10

$
$

$
$= =-

-

-

-

;

 e) 3 5 5
27

15 625
3 3

5
27
25

1

6 2

3

6 6 8

3

2
$ $ $= = =-

-

-

- -

; v) 
( )

( )
12

m n

m n
m n m n

n
m12 144

3 4 1

5 2 2
2 10 4 3 4

8

7

= =- - -

-
- - -
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9. a) (1010)7=1070= ...10 0
70
S ; b) ...10 10 10 0

( ) ...10 10 0

10000000

7

7

= =
?

S , e.i. 10000000 nuliT;

g) 10 ...10 10 10 0
100 ... ...10 100 10 0 10 0

10
100

100 102

102

= = =^ ^^h hh ?? ?

, e.i. ...10 0
102
S  nuliT.

d) 10 10 ...10 0
(( ) ( )10 10

10

10 10 100

100

= =S , e.i. 10100 nuliT.

10. 260=(210)6≈(103)6=1018. Tan 260>1018 nuliT.

11. cifrTa jami gaiyofa 3-ze.

12. vTqvaT Rirda x lari. axla Rirs 
5
4 x lari. unda gaZvirdes x

5
-iT. e.i.

:
x
x

5 5
4 ·100%=

4
1 ·100%=25%-iT.

13. vTqvaT Rirda x lari. I. x+ x x
100
50

2
3= . II. x x x x

2
3

2
3
100
10

20
27

100
135

$- = = , e.i. 35%-iT.

an asec: iyo 100%, gaxda 150%. gaiafebis Semdeg gaxda 150%-is 90%=
100
150 90$ =135%. e.i. 

metia 35%-iT.

15. b) Tu n=3k-s, maSin naSTia 0; Tu n=3k+1, maSin naSTia 1; Tu n=3k+2, (3k+2)2=9k2+12k+4, 
naSTia 1.

g) 1. (7k+1)2:7=... (1); 2. (7k+2)2:7=... (4); 3. (7k+3)2=... (9). e.i. 2;

4. (7k+4)2=...+16, 16:7=2 (2); 5. (7k+5)2=...+25, 25:7=... (4); 6. (7k+6)2:7=...36, 36:7=...(1). e.i. 

SesaZloa naSTebia: 0; 1; 2; 4.

16. N(A B)=1400–60=1340 (moswavle)
  N(C)=N(A)+N(B)–N(A B)

 N(C)=1250+952–1340=862 (moswavle)

N(A)=A simravlis elementebis raodenoba.

17. a) 5·107+4·104+102+2 ricxvis cifrTa jamia 5+4+1+2=12.

3. wiladuri gamosaxuleba

reziume:

moswavle unda asxvavebdes ricxviT wilads da wiladur gamosaxulebas, unda SeZlos 
wiladuri gamosaxulebis gansazRvris aris dadgena da cvladis dasaSvebi mniSvnelobis
povna.

Tx. A.
1250

B. cig.
952C.
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amocanebi:

14. vaxom gaiara t wamSi, maSin nikam gaiara (t–5) wamSi. nikas siCqarea 
200
t–5  m/wm, vaxosi ki 

t
200  m/wm.

15. vTqvaT, mixo papas nakveTia x ha, maSin vano papasi iqneba x+2 ha. radgan mixo papam 

sul 10 t. yurZeni aiRo, e.i. man 1 heqtarze saSualod aiRo 
x
10  tona. analogiurad 

vano papam 1 heqtarze aiRo 
x 2
15
+

 tona.

17. SevadginoT cxrili:

miiRo gayides darCa

I dRe x x
5
2

x x x
5
2

5
3- =

I dRe x
5
3 x

x
5
3
100
60

25
9

$ = x x x x x
5
3

25
9

25
15 9

25
6- =

-
=

darCa 
25
6  nawili.

18. 1
6
1
3
1

1
6
3

2
1- + = - =` j .

19. a. radgan 10-s gvaZlevs 2-isa da 5-is namravli, gvainteresebs ramdeni wyvili 2 da 5-is 
Segvxvdeba, magram, radgan 2-iani meti Segvxvdeba vidre 5, amitom davTvaloT ramdenia 
xuTiani.
1-dan 99-mde gvxvdeba 

5
99  wiladis mTeli nawili, e.i. 19 cali 5-iani, magram 25-is jeradi 

ki aris 
25
99

3
25
24=  ricxvis mTeli nawili, e.i. 3 cali 5-iani. sul aris 19+3=22 xuTiani. 

erTniSnianebSi iyo erTi, e.i. orniSnianebSi darCa 21 xuTiani. maSasadame, gveqneba 21 
cali nuli.
b. a ricxvis mTeli nawili aRvniSnoT [a], 1-dan 150-mde nulebis raodenoba iqneba. 

�150
5 �+�150

25 �+�150
125�=30+6+1. iqneba 37 nuli magram 1-dan 99-is CaTvliT iyo 22 nuli. e.i. 

pasuxebia 37-22=15 nuli.

20. 4 3
3
2

34
3

4
1
3
2
3
34
3

4
1 18

34
3

4
17
34
3

8
31 1

$ $ $ $ $- = - =
-

=- =-
- -

`` `j j j .

21. yoveli 5 gagorebis Semdeg burTi ubrundeba erTsa da imave moTamaSes, radgan 
moTamaSeebis raodenobaa 5. e.i. 75 gagorebis Semdeg burTi unda daubrundes gurams. 
da radgan gurami burTs iRebs natosgan, e.i. 74 gagorebis Semdeg burTi aqvs natos.

22. I manqanis siCqarea 
1

200 naw/wT. 1 sT 20 wT=84 wT. e.i. I gaivlis 
1

200•84=21
50 naw. meore ki 

1
168•84=1

2 naw. maT Soris iqneba 1–1
2–21

50=1
2–21

50= 4
50= 2

25 naw.
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4. wiladebis Sekreba da gamokleba

amoxsnebi, miTiTebebi:

9. a) 3
a
a b

a
a

a
b

a
b3 2 3 2 2+

= + = + ;   b) 
x
x a

x
x

x
a

x
a

6
6

6
6

6
1

6-
- +

=
-
-
+
-
= +

-
; 

 

  g) 
a b

b a x
a b
b a

a b
c

a b
c

a b
c

2
2

2
2

2
1
2 2

1
-

- +
=

-
-

+
-
=- +

-
=

-
-c

;

d) 3
a
a

a
a

a2
3 8

2
3 6 2

2
2

+
+
=

+
+ +

= +
+

;   e) 
x
x

x
x

x1
2 4

1
2 2 6

2
2
6

-
+
=

-
- +

= +
- 1

.

11. SevadginoT cxrili, risTvisac navis sakuTari siCqare aRvniSnoT x-iT.

S V t

d. mim. 30 km (x+3) km/sT
x 3
30
+

 sT

d. saw. 20 km (x–3) km/sT
x 3
20
-

 sT

sul daxarja 
3

30
x x 3

20
+
+
-

c m sT.

12. vTqvaT, mocemuli wiladi iyo 
a
a
3+

. axali wiladi iqneba 
a
a

a
a

3 5 8+ +
=
+

. 

gamosaxulebas eqneba saxe: 
a
a

a
a

3 8+
-
+

.

13. a) vTqvaT, I muSas samuSaos Sesruleba SeuZlia x dReSi, maSin II muSa am samuSaos 

Seasrulebs (x+3) dReSi. I-is muSaobis siCqarea 
x
1  naw/dReSi. meoris ki

x 3
1
+

 naw/

dReSi da radgan maT imuSaves 6 dRe, I-ma Seasrula 
x
6  naw. II-em ki 

x 3
6
+

 naw. e.i. maT 

Seasrules samuSaos 
x x
6

3
6+
+

c m nawili.

b) SevadginoT cxrili:

dro, romelSAic Seu-
Zlia mTeli samuSaos 

Sesruleba
v t s

I x dRe
x
1  naw/dR. 3 dRe

x
3  naw.

II x+3 dRe
x 3
1
+

 naw/dR. 5 dRe
x 3
5
+

 naw.

orivem erTad Seasrula samuSaos 
3x x

3 5+
+

c m nawili.
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14. a)

dro, romelSAic Seu-
Zlia mTeli samuSaos 

Sesruleba
v t s

I x+1 sT
x 1
1
+

 naw/sT. 5 sT
x 1
5
+

 naw.

II x sT
x
1  naw/sT. 5 sT

x
5  naw.

aivseba 
x x1
5 5
+
+c m nawili.

16. dRe-RameSi 24 saaTia, rac 24·60 wuTia. 
10
24 60$ =24·6=144. e.i. daikargeba 144-jer 

naxevari litri, rac 72 litria.

17.
3
2

24
16= , xolo 

8
7

24
21= . e.i. gvainteresebs ramdeni mTeli ricxvia 16-sa da 21-s 

Soris. 21–16–1=4.

18. sul aris 25 patara kvadrati. e.i. patara kvadratis farTobia 2 sm2. ocdaxuTi patara 

kvadratidan gaferadebulia 17, rac imas niSnavs, rom gaferadebulia didi kvadratis 

25
17  nawili, romlis farTobia 17·2sm2=34sm2.

20. a) tolferda samkuTxedSi samive kuTxe toli ar aris; b) Cvens klasSi xuTi aTosani 
moswavle ar aris; g) makam mina ar gatexa; d) yvela biWs fexburTis TamaSi ar uyvars; e) 
yvela mgeli mtacebeli ar aris.

22.
x
x

463
537

9
1

+
-
= ; x=437.

5. wiladebis gamravleba da gayofa

amoxsnebi, miTiTebebi:

8. a) mc; b) W;  g) mc;  d) W.

9. radgan a⊕b=a+5b, maSin 5⊕x=5+5x, miviReT 5+5x=95 ⇒ x=18.

10. 1 saaTis ganmavlobaSi isrebi orjer adgenen marT kuTxes (erTxel roca daeweva didi 
isari pataras, meorejer, roca gaasworebs). radgan dRe-RameSi 24 saaTia, es gamodis 
24·2=48. 
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11. es amocana SeiZleba ase gadaiTargmnos. ramdeni wrfe gaivleba 10 wertilze, 
romelTagan arc erTi sami erT wrfeze ar mdebareobs (n wertilisaTvis gamoiTvleba 
( )n n
2
1-

 formula) 
2
10 9

45
$ = .

12. ∆ABK da ∆CFD tolobidan advilad mtkicdeba Sesabamis wrfeTa paraleloba.

13. 

A D

B

30°

E

C

SemoviRoT aRniSvna: ∠C=∠A=α, maSin

∠DBE=180°-2α-30°=150°-2α, radgan DB=BE miviRebT 

∠BED= ( )
2

180 150 2c c a- - =15°+α, magram ∠BED gare kuTxea 

∆DEC-sTvis, sadac ∠C=α, e.i. ∠EDC=15°.

testi:
1. g; 2. b; 3. b; 4. b; 5. a; 6. d; 7. b; 8. g; 9. g; 10. b.

6. wiladuri gamosaxulebebis gamartiveba
reziume:

moswavlem unda SeZlos wiladebze moqmedebebis Sesaxeb miRebuli codnis gamoyeneba 
gamosaxulebaTa gamartivebisas.

amoxsnebi, miTiTebebi:

13. t
V
S= . S=t·U=

V
S U.

14. t=
V V
S

1+
. S1=t·(V–V1)= V V

S
1+
(V-V1).

15. 1996+415–1096+585=(1996–1096)+(415+585)=900+1000=1900.

17. AB=|-11–(-7)|=|-11+7|=|-4|=4.

18. I. A wertilSi moxvdeba yovel 
5
600 =120 wamSi, II	—	

5
800 =160 wamSi, III	—	

5
900 =180 

wamSi. e.i. unda vipovoT 120, 160 da 180-is umciresi saerTo jeradi, rac 1440-is tolia.
1440wm=24wT.
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19. I x x
100
15

gaizarda 86–72=14
II 72–x ( )x

100
25 72 -

( )x x
20
3

20
5 72

+
- =14, saidanac x=40.

20. 1. 6,127;   2. 612,7;   3. 613;   4. 625;   5. 625.

21. me-2 safexurze miRebuli ricxvi 0-sa da 990-s Sorisaa. me-3 safexuris ricxvi 
ekuTvnis [1;990] Sualeds, is mTelia. me-4 safexuris ricxvi [13;1002] Sualeds da 
agreTve mTelia. mocemuli ricxvebidan gamodgeba mxolod d. 674.

22. 24= 6
100y ⇒ y=400;  y=4

5x ⇒ 400=4
5x  e.i. x=500

23. a=3b
5 =60b

100  60%

7. wiladuri gantoleba

amoxsnebi, miTiTebebi:

6. vTqvaT wiladis mricxveli iyo 3x (aseTi aRniSvna ganapiroba iman, rom mricxveli 

unda SevamciroT 3-jer). maSin mniSvneli iqneba 3x+2. e.i. wiladi iyo 
x
x

3 2
3
+

 axali wiladi 

iqneba 
x
x

3 2 3+ +
, romelic 

8
1 -is tolia, e.i. 

x
x

x x x
3 5 8

1
8 3 5 1& &

+
= = + =  Tavdapirveli 

wiladi iqneba 
3 1 2
3 1

5
3

$
$
+
= .

7. iyo 
x
x
4+

, gaxda 
x
x
3
11
+
+ . es wiladebi urTierTSebrunebulia, e.i. maTi namravlia 1. mi-

viReT 
x
x

x
x

x x x x x
4 4

11
1 11 7 12 3

2 2
& &$

+ +
+

= + = + + = . Tavdapirveli wiladia 
x 4
3

7
3

+
= .

11.

iyo gaxda 5(x–10)=2x+10
5x–50=2x+10
3x=60; x=20.

I x kg (x-10) kg

II 2x kg (2x+10) kg

I-Si iyo 60 kg, II-Si ki 120 kg.
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12.

iyo gaitana darCa

I x lari x
4

 lari x
x x
4 4

3- =  lari

II lari x
4
3
9
4
64$ +` j lari x x

4
3

3
64- +` j lari

radgan darCenili Tanxa aris Tavdapirvelis 
20
3  nawili, miviReT gantoleba:

x x
x

4
3

3
64

20
3- + =` j

x x x
4
3

3 20
3

64- - =

64
x x x
60

45 20 9- -
=

16
64

x
60

4=

x=240

13.

A→B 60 km/sT S km/sT S
60

 sT

B→A 80 km/sT S km/sT S
80

 sT

5 sT da 50 wT=5
60
50 sT=5

6
5 sT. maSasadame,

5
S S
60 80 6

5+ =

S S
240
4 3

6
35+

=

6

S

240

7 35

40

5

=

S=40·5=200km.

14. vTqvaT unda davumatoT x kg. gvaqvs % %
%

x
x
12

12 40 0
30

$ $
+
+

=  (saSualo ariTmetikuli)

12 40

x
x x

12
30 12 16 4

4 4

& &
$
+

= + = = .
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15. % %
30%

x
x

3
25 3 39$ $

+
+

=

 25x+117=31x+93;
 6x=24, x=4.

16.
8
3

b
a = ⇒ α=3x	da β=8x.	γ= x

3
a = .

 3x+8x+x=180°
 12x=180°
 x=15°
	 α=45°;	 β=120°;	γ=15°.

17.
8
3

b
a =

4
5 ⇒ α=4x	da β=5x

	 α+β=180°	⇒ 9x=180° ⇒ x=20°
	 α=80°	da	β=100°.

18. AC=
4
3 MN ⇒

MN
AC

4
3= ⇒ AC=3x da MN=4x. AC+MN=14 ⇒ 7x=14 ⇒ x=2.

19. x1+x=474 ⇒ 10x+1+x=474.
 11x=473, x=43.
 
 es ricxvebia 43 da 431.

amocana damoukidebeli kvlevisaTvis:
a(x+2)+b(x–1)=6x ⇒ (a+b)x+2a–b=6x ⇒

a+b=6
2a–b=0     

b=2a
3a=6     

a=2
b=4

8. warmovadginoT wiladi wiladebis jamis saxiT*

maTematikis moyvarulTaTvis:
amoxsnebi, miTiTebebi

3. 
n–4
n+2=(n+2)–6

n+2 =1– 6
n+2

 a. n+2=3; 6 n=1;4.
 b. n+2=±1; ±2; ±3; ±6

4. 
3n+4
n–1 =(3n–3)+7

n–1 =3+ 7
n–1   n–1=1; 7.
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5. a. 
n2–8
n–1 =(n2–1)–7

n–1 =n+1– 7
n–1    n–1=±1; ±7

6. a. 5x+y–xy=2 ⇒ (5–y)x=2–y ⇒ x=y–2
y–5=y–5+3

y–5 =1– 3
y–5   y–5=±3; ±1.

 b. x(y+2)=3y=5 ⇒ x=3y+5
y+2 =3y+6–1

y+2 =3(y+2)
y+2 – 1

y+2=3– 1
y+2    y+2=±1.

7. 
n
5 mTelia 

9n
15=3n

5 =3•
n
5 mTelia. 

8. 
1

10•11 +
1

11•12+…...+ 1
89•90=11–10

10•11 +
12–11
11•12+...+90–89

89•90= 1
10– 1

11 +
1
11 –

1
12+...+ 1

89– 1
90= 1

10– 1
90= 8

90= 4
45

9. xx=10x+x=11x. x•
11x
99 =x2

9  e.i. x2⋮9

 x=3; x=6; x=9 danarCeni 3-is jeradi x-ebi ar varga, radgan x aris cifri. 

10. 
1
a+1

b=1
2  ⇒ 

a+b
ab =1

2  ⇒ 2a+2b=ab ⇒ a= 2b
b–2=2b–4+4

b–2 =2+ 4
b–2    b–2=4; 2; 1.

9. utoloba
amoxsnebi, miTiTebebi:

5. yvela SemTxvevaSi ganvixiloT marcxena da marjvena mxareebis sxvaobebi.

mag.: v) (m+n)2–4mn=(m–n)2≥0 r.d.g.

6.
m
n  wesieria niSnavs, rom n<m. ganvixiloT 

( )n
m

m
n

m m
n m

1
1

1
0<-

+
+

=
+
- , r.d.g.

18. d. x2+4x+5=x2+4x+4+1=(x+2)2+1>0. a, b, g, e da v SemTxvevebSi pasuxs ver gavcemT.

22.

d. mim. 20 km/sT S km
20
5  sT

d. saw. 16 km/sT S km
16
5  sT

20
5

16
5

3#+ . 3
80

45 45
#

+ . 3
80
95
# . 5

9
3 80

3
80

26
3
2$

# = =

turistebs SeuZliaT navsadgurs daSordnen araumetes 26
3
2  km-iT.

23. x≥
50
30 12

5
36

7
5
1$ = = . sul cota 8 dRe.
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24. 5<x<21. umciresi mTeli ricxvi, romelic akmayofilebs utolobas, aris 6.

25. (x+6)2–x2=108
 x2+12x+36–x2≥108

12x≥72
x≥6

26. erTeulze mogebaa 5 lari. vTqvaT awarmoa x erTeuli, maSin 5x>500. x>100.

27. % %
%

x
12

8 60 4
40

$ $
#

+

( )
40

x
12

4 120
#

+

120+x≤120
	 x≤0.
es niSnavs, rom unda SevurioT 0%-iani xsnari.

28. 5000(x–50)–80000≥70000
	 5(x–50)–80≥70
	 5x–250≥70
	 5x≥400
	 x≥80.
e.i. firmam erTi fila Sokoladi unda gayidos sul mcire 80 TeTrad.

29.
b
a

6
5= ; 

c
b

3
2= ; 

d
c

4
3= .

b
a

6
5= ; 

c
b

9
6= ; 

d
c
12
9= .

a:b:c:d=5:6:9:12.
a=5x; b=6x; c=9x; d=12x.
32x=64, x=2.
a=10; b=12; c=18; d=24.

30. TiTo aseTi moqmedebis dros namatia 4. vTqvaT, gaixa x-jer, maSin nakuwebis raode-
nobaa 4x+5=1996 ⇒ 4x=199. radgan x miviReT aranaturaluri, maSasadame SeuZlebelia.

31. sul mcire 55%-ma icis franguli da inglisuri, 35%-ma franguli da germanuli, 
20%-ma ki inglisuri da germanuli. e.i. 5%-ma samive ena.

SeiZleba eileris wreebiTac: 85 70

35-x

55-x

20-x
x
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10. ricxviTi utolobis Tvisebebi

reziume:
paragrafSi vecnobiT ricxviTi utolobis Tvisebebsa da maT praqtikul gamoyenebas.

amoxsnebi, miTiTebebi:

4. ganvixiloT sxvaoba 2
( )

a
a a

a a
a

a1 2 1 1
0

2 2

$+ - =
- +

=
-

.

5. 0<a<1 cxadia, nebismieri n∈N 0<an<1. ganvixiloT sxvaoba an–a=a(an–1–1), magram  
an–1<1 e.i. mocemuli sxvaoba uaryofiTia da an<a, r.d.g.

6. samkuTxedis utolobis Tanaxmad, 
OA OB AB

OB OC BC

OA OC AC

>

>

>

+

+

+
*  

SevkriboT

2OA+2OB+2OC>AB+BC+AC, e.i. OA+OB+OC>
AB+BC+AC

2 .

9. 3<a<7  d. 24<2a+3b<44
 6<b<10  5<2b–a<17

14. 2<a<5 –3<b<–1  6<3a<15 2<–2b<6
 a. 20<3a–2b+12<33

15. ganvixiloT sxvaoba 
a2+b2+c2+3–2(a+b+c)=a2–2a+1+b2–2b+1+c2–2c+1=(a–1)2+(b–1)2+(c–1)≥0
r.d.g.

16. u.d. a a b c
2

<
+ +  

( )
a
a b c a b c a b c
2 2 2

0<-
+ +

=
- -

=
- +

 (samk. utolobiT).

25. I 10% x km

II 40% x+3 km

axali 30% 2x+3 km

10x+40(x+3)
2x+3 =30;

saidanac x=3; Senadnobis masaa 2x+3=9

testi: 
1. d; 2. d; 3. d; 4. g; 5. d; 6. a; 7. g; 8. a; 9. g; 10. g.

A C

B

O
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III Tavis damatebiTi savarjiSoebi
amoxsnebi, miTiTebebi:

1. a) 2,7·106; g) 7,8·10-4; d) 7,1·10-6; e) 3,45·107.

2. g) ,
, , ;

4 10
5 6 10 8

112 10 1 12 102

4
6 5

$

$ $

$ $= =
-

- - ; 

d) .
10

4 10 2 10 5
2 10 2 10 5

10
2 5

84

3 1
2

2 2 2
4

$ $ $

$ $ $ $

$

= = =-

- -
-

^ h .

3. g) 
ba

27
ba3)2(
ba)2(

612126332

6623

=
-

--

--

d) 
2 2

1
2p q p q p

q
6 3 4 20 8 3 14

5

$ $ $

=
- -

e) 6 2 3 1x
3-

-

^_ hi

2 3 6 2 3x
5

x3
8

- -

-
=-

^_ ^hi h
v) 1-x2; z)

1

1 1

1

1

x

x x

x

x

2
2

2
1

2
1

2

2

+

- +
=

-

+
-

- -

^
] ^

]h
g h

g

4. 1=40; 4=41; 64=43;
4
1

4
1

=
- ; 4
16
1 2
=

- ; 4
64
1 3
=

- ;

5. a4=(a2)2; a8=(a2)4; a-6=(a2)-3; a-14=(a2)-7; a-28=(a2)-14;

6. a) 32·
243
1 ·812·3-3=32·3-5·38·3-3=9; b) 

9
1
:
27
4
: :

1
48
16
121
81

9
1
8
27
16
48

81
121

36
121

6
1 2

$ $ $= = =`` `j j j

7. a) 414=228, e.i. 227<414;  b) 9-18=3-36, e.i. 3-37<9-18;

 g) 
2
1 29

` j =2-29
4
1 15

` j =2-30 
4
1 15

` j <
2
1 29

` j .

8. a) 259+517=518+517=6·517 30; b) 1213–1212+1211=1211(122–12+1)=1211·13319;

 g) 2710–914=330–328=328·824.; d) 119–118+117=117(112–11+1)=117·3·37;

 e) 1723–853=(172–85)(1722+172·85+852)=97(1722+172·85+852);

 v) 883+873=(88+87)(882–88·87+872)=175(882–88·87+872).

45. b. 
cba
c3ba

cba
c

c
c3ba

c
cba

c
3ba

1c
ba

3c
ba

++
+−

=
++

⋅
+−

=++

+−

=
+

+

+
−

.
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g. .
zy
zx

yzxzxy
zx

:
zy

yzxzxy

zx
xz

y

zy
yz

x

−
−

=
−
−

−
−−

=

−
−

−
−

d. 
1x2
1x

1x
x1x

1

1x
x

1

1

x
1x

1
1

1

x
1

1

1
1

1
+

+
=

+
++=

+
+

=

++
=

+
+

.

55. a. ax>10 ⇒ x>10
a

a>0
� ⇒ a>0

 b. ax<10 ⇒ x>10
a

a<0
� ⇒ a<0

58. a) (a+b)2≥4ab	⇒ a2+2ab+b2–4ab≥0	⇒ a2–2ab+b2≥0	⇒ (a–b)2≥0. r.d.g.

b) 
( ) ( )

( )

a
a

a
a

a
a a

a

a

1 2
1

2
1

1
0

2 1
1 2

0
2 1

1
02

2

2

2

2

2 2

2

2 2

+ + +# $ $ $
+

-
+ +

+ -
+

-

g) a2+6a+10≥0	⇒ a2+6a+9+1≥0	⇒ (a+3)2+1≥0.	r.d.g.
d) 2a2+4b2+2a+4ab+7>0 ⇒ (a2+4b2+4ab)+(a2+2a+1)+6>0 ⇒ (a+2b)2+(a+1)2+6>0 r.d.g.

59. x
35

8
5 45

40# #
+

280≤5x+45≤320

235≤5x≤275

47≤x≤55.

60. samkuTxedis utolobis Tanaxmad a<b+c. utolobis orive mxares davumatoT a. 

2a<a+b+c, saidanac a a b c
2

1
+ +  r.d.g (danarCeni ori gverdisTvis mtkiceba analogiuria).

62. a. 5≤x<8
 10≤2x<16
 15≤2x+5<21

b. 5≤x<8
–8<–x≤–5
–24<–3x≤–15 
–17<7–3x≤–8.  

g. 5≤x<8
25≤5x<40
23≤5x–2<38

65. BO+OC>BC (∆BOC)
 CO+OD>CD (∆COD)
 OD+OA>AD (∆AOD)
 BO+OA>AB (∆AOB)
 
 2(d1+d2)>PABCD ⇒ d1d2>

PABCD

2

 d1<BC+CD(∆BCD)
 d2<AB+AD(∆ABD)  ⇒ d1+d2<PABCD. r.d.g

CO

D

A

B
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67. b) 2x–1≥3a+5

	 2x≥3a+6

 x= a
2

3 6+

 x>0 ⇒ x a
2

3 6=
+  >0 ⇒ 3a+6>0 ⇒ a>-2. x<0 ⇒ a<-2.

68. 7x–m=2m+1

 7x=3m+1

 x= m
7

3 1+

  a. x>3 ⇒ m
7

3 1+  >3 ⇒ 3m+1>21 ⇒ m>
3
20 .

  b. x<2 ⇒ m
7

3 1+  <2 ⇒ 3m+1 ⇒ m<
3
13 .

69. a) |5m-2|=2-5m ⇒	5m-2≤0	⇒	m≤
5
2 ;

g) 
m
m m m

m7 4
7 4

1
7 4 7 4

7 4 0
&

!+
+

=
+ = +

+
o) ⇒ 7m+4>0 ⇒ 7m>-4;

 d) 1
m m

m m

4 1 4

4 4 1
2

2

+ -

- -
= ⇒ 4m2-4m+1>0 ⇒ (2m-1)2>0 ⇒	m≠

2
1 .

71.

tivi 4 km/sT 20 km
4
20 sT=5sT

navi (x+4) km/sT 20 km
x 4
20
+

sT

5–3=
x x4
20

4
20

&
+ +

=2 ⇒	2x+8=20.	 x=6.	 x≥6 km/sT.

72. radgan manqanebi moZraoben Semxvedri mimarTulebiT, amitom manZili ifareba siC-
qareebis jamiT. Tu avtomanqanis siCqares aRvniSnavT x km/sT-iT, maSin manqanebs Soris 
manZili ifareba 2x km/sT-iT. or saaTSi daifareba 4x km-iT manqanebs Soris manZili.
e.i.	 4x≥250–2
	 4x	≥248
	 x≥62		 x≤62,5.

73. a. 3(x–1)–4(x+8)–25>5x ⇔ 3x–3–4x–32–25>5x ⇔ 6x<–60 ⇔ x<–10
 pasuxi: –9 –10 –9
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74. 6–a<14–a
6<2a<14
3<a<7

analogiurad, 3<b<7, e.i. a da b-s SesaZlo mniSvnelobebia 4, 5, 6, e.i. danarCeni ori gver-
dis sigrZea 4 da 6 an 5 da 5.

76.

d.m. S km 4 sT S
4

 km/sT

d.s. S km 5 sT S
5

 km/sT

V V V

V V V
d.m. n. m.d.

d.s. n. m.d.

= +

= +
o ⇒ Vd.m.– Vd.s.=Vn+Vmd.–Vn+Vmd.=2Vmd.

S S
4 5

2 2$- =

S S
20

5 4
4

-
= ; S=80.

77.

d.m. 5 sT (x+2,4) km/sT 5(x+2,4) km/sT

d.s. 6
4
1 sT (x–2,4) km/sT

4
25 (x–2,4) km/sT

 5(x+2,4)= 25
4

(x–2,4)

 4x+9,6=5x–12
 x=21,6.

78. I x km/sT 10
3
2  sT x

3
32  km

II (x–10) km/sT 12
5
4  sT

5
64 (x–10) km

32
x

3
=

64

5

2

(x–10)

5x=6(x–10)
5x=6x–60
x=60
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79. avsebs

x y
24 24

1+ =I x sT
x
1  naw/sT 24 sT

x
24  naw.

II y sT
y
1  naw/sT 24 sT

y
24  naw.

I
x
1  naw/sT 8 sT

x
8  naw.

 
x y
8 12

5
2+ =

II
y
1  naw/sT 12 sT

y
12  naw.

24 24

( )

y x xy

y x xy5 4 6

+ =

+ =
o ⇒ 24y+24x=20y+30x

4y=6x ⇒ y= x
2
6 . e.i. 

6

12
x x
8 4

5
2

2
$

+ =

x
2
6

5
2
&= x=40.marto I miliT gaivseba 40 saaTSi.

80. (x+200) 40
100
8 5=

 x+200=500
 x=300

81.
x
x

20
20 12 0

10
$ $
+
+

= ⇒ x=4.

82. g. 8<2a+3<13 5<a+b<8

 
1
8<

1
a+b<

1
5     

⇒ 1<
2a+3
a+b <

13
5

testi TviTSemowmebisTvis

1. d; 2. b; 3. b; 4. g; 5. b; 6. b; 7. a; 8. a; 9. a; 10. b; 11. g; 12. a; 13. 8 sT.
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1. farTobis Tvisebebi. kvadratis farTobi

amoxsnebi, miTiTebebi:

1. S=42=16sm2. 2. S=36sm2=a2 a=6sm. 3. SABD=SBDC–3=2. SABC=7sm2.

4. SABCD=9sm2+6sm2 =15sm2. 5. SABK=2·6sm2=12sm2. 6. SMNKD< SABC=2. e.i. SMNKD=1.

7. pirveli da mesame kvadratebis farTobTa jamia 18sm2, xolo meore da meoTxis ki 
14sm2. e.i. wiTlad daStrixuli figurebis farTobi 18sm2–14sm2=4sm2–iT metia cisfrad 
daStrixuli figuris farTobze.

8. a) t=
V
S , e.i. t da V ukuproporciuli sidideebia;

b) x=100–y, sadac x darCenili furclebis raodenobaa, y ki amoxeulis. x da y arc pirda-
pirproporciulia, arc ukuproporciuli;
g) ukuproporciulia; d) arc erTi.

9. masStabia 1:300, es SeiZleba ase ganvixiloT: 300sm, 1sm, e.i. 3m→1sm, saidanac mivi-
RebT 15m→5sm, e.i. bilikis sigrZe naxazze 5 sm-ia.

10. a) AB=-5–(-11)=6; b) AB=|m-n|.

11. radgan A da B wertilebis y koordinatebi tolia, e.i. AB monakveTi paraleluria 
x RerZis da AB=A1B1=2.

b. 2 A
A1

5 7

B
B1

  AB=7–(-5)=12.

12. vTqvaT iyo x mandarinis da y forToxlis xe. radgan erTi xidan saSualod 300kg man-
darini daikrifa, e.i. mandarini daikrifa 300xkg. analogiurad, forToxali daikrifa 
800ykg. saSualod erTi xidan miiRes 600kg xili. e.i.

800y+300x=600x+600y, saidanac y= x
2
3 , miviRebT, rom 

x y
x

5
2

+
= , e.i. mandarinis xeebis 

raodenoba baRSi mdgomi xeebis 40%-ia.

2. marTkuTxedis, marTkuTxa samkuTxedis farTobi

amoxsnebi, miTiTebebi:

1. vTqvaT marTkuTxedis gverdebis sigrZeebia a da b. e.i. S=ab, Tu gverdebis sigrZeebs 
gavzrdiT k-jer, maSin a1=k·a da b1=k·b. S1=a1b1=k2ab=k2∙S.	e.i. farTobi gaizrdeba k2-jer.
(k>1).
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2.	a:b=1:2	→	b=2a.	S=ab=2a2 2a2=72 a2=36 a=6
a=6, b=12.

3. S=
2
1 ·7·24=84.

4.	a:b=9:40	→	a=9x da b=40x. S=
2
1 ab=720.

2
40x x

1
9

20
$ $ =720 ⇒ x2=4 ⇒ x=2. a=18 sm da b=80 sm.

5. S1:S2=9:16 ⇒ x
x

6 4
3

2
9

&= = . x=4,5 sm.

6. samkuTxedis gverdebis sigrZeebia 3 sm, 4 sm da 5 sm. kaTetebi iqneba 4 sm da 3 sm, 

radgan hipotenuza udidesi gverdia. e.i. S=
2
1 ·4·3=6. S=6 sm2.

miTiTeba: sasurvelia moswavleebs vuTxraT, rom 3,4,5 gverdebis mqone marTkuTxa 
samkuTxeds „piTagoras samkuTxeds“ uwodeben.

7. S=2(2·3+2·5+3·5)=2·3=62. Ssr=62 sm2.

10. a.     16 ricxvi;  b.   9 ricxvi.

11. Teas sZinavs 8 sT, rac Seadgens dRe-Ramis 
3
1 -s. e.i. dedamiwa Semobrundeba sruli 

brunis 
3
1  nawiliT, anu 360°-is 

3
1 -iT, rac 120°-is tolia.

pikis Teorema
pikis Teoremis Tanaxmad, im mravalkuTxedis farTobi, romlis wveroebi mTeli 

koordinatebiTaa mocemuli, tolia (
Ѓ
2+B–1)-is, sadac

B – mravalkuTxedis SigniT mTelkoordinatebiani wertilebis raodenobaa.

Ѓ – sazRvarze mdebare mTelkoordiantebiani wertilebis raodenobaa.
es faqti daamtkica, avstralielma maTematikosma, jorj pikma 1893 wels.
figurebis farTobi rom vipovoT, saWiroa winaswar movamzadoT kalkis furceli 
kvadratuli badiT.

3. racionaluri ricxvebi
reziume:
moswavlem unda SeZlos Cveulebrivi wiladis Cawera aTwiladis saxiT. icodes 
romeli wiladi gadaiqceva sasrul da romeli periodul aTwiladad. SeZlos peri-
oduli aTwiladis SemoklebiT Cawera. aTwiladis (maT Soris periodulis) Sedareba. 
aTwiladebis damrgvaleba mocemuli sizustiT. mivuTiToT, rom zogjer amocanis 
konteqstis gaTvaliswinebiT, zogjer mosaxerxebelia ara zusti, aramed misi miax-
loebiTi mniSvnelobis povna.

-12 -3 3 12 -5 5
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moswavlem unda SeZlos racionaluri ricxvis ganmarteba. unda SeeZlos racional-
uri ricxvis Cawera, rogorc Cveulebrivi wiladis, ise aTwiladis saxiT. sasurvelia, 
gayofis Sesrulebamde daadginos romeli wiladi gadaiqceva sasrul da romeli 
–usasrulo periodul aTwiladad. SeZlos perioduli aTwiladebis gadaqceva Cveu-
lebriv wiladad, SeZlos moqmedebebi racionalur ricxvebze da saWiroebis SemTx-
vevaSi gamoiyenos moqmedebaTa Tvisebebi.

amoxsnebi, miTiTebebi:
1. 

a. 
2
3=2:3=0,666...0,(6);

b. 
2
5=0,4;

g. 
1
11=1:11=0,(09);

d. 
2
7=2:7=0,(285714);

e. 
2
9=2:9=0,(2);

v. 
2
13=2:13=0,(153846).

2.

a. 
2

15=0,1(3); b. 0,8; g. 0,2(142857);

3.
a. 0,(2)=2

9; b. 3,(17)=317
99;

4.

a. 2,1(4)=214–1
90 =213

90; b. 3,17(5)=3175–17
900 ;

5.
b. 2,2(714258)=22714258–2

9999990 =22714256
9999990.

6.

a. 
2
7=0,(285714) periodSi aris 6 cifri.

199:6=33 (naSTi 1) radgan naSTia 1, gvWirdeba mZimis Semdeg pirveli cifri anu 2.

b. 
5
6=5:6=0,8(3) e.i 199-e adgilzec iqneba 3.

d. 
2
11=0,(181) periodSi 3 cifria, 199-is 3-ze gayofis naSTia 1, anu gvesaWiroeba peri-

odis pirveli cifri, e.i iqneba 1.

4. kvadratuli fesvi

amoxsnebi, miTiTebebi:

6. a) 1,1; b) 0,3; g) 0,14; d) 0,4; e) 0,6; v) 
5
4 ; z) 

7
3 ; T) 

2
1 ; i) 

3
2 ; k) 

4
7 .

7. a) m10 3 10 9 1+ = - = .
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8. a) 2
4
1

4
9

2
3= = ; b) 1

49
15

49
64

7
8= = .

9. a) ki; b) ara;  g) ara.

12. a) x≥0;	 b) x≥3;	 	 g) x≤0;		 d) x≤
3
1 ; d) nebismieri.

13. a) x=±6; b) m=±7; g) a=±1,5; d) x=0; e) x∈Ø; v) x=49; z) n∈Ø; T) y=0; i) x=26; k) x=6.

14. a) 7 55 8< < ; b) 9 98 10< < ; g) 25 635 26< < ; d) 36 1300 37< < .

15. 6a2=96 ⇒ a2=16 ⇒ a=4.

16. a) 3 4 9 16 5
2 2
+ = + = ;  b) 9 16 3 4 7+ = + = .

17. (x+6)2=100 ⇒ x+6=± 100 = ±10. aq sayuradReboa is, rom Cven unda SevarCioT dadebiTi 
pasuxi. x+6=10. x=4.

18. a) (x+5)2=25 ⇒ x+5=±5. x=0 an x=-10;
b) (x–2)2=16 ⇒ x–2=±4. x=-2 an x=6;

a) (2x–1)2=5 ⇒ 2x–1=± 5 . x=
2

1 5! ;

19. vTqvaT figurebis wiboebia a, b da c, e.i. a3+b3+c3=216 (a, b da c naturaluria). pasuxi 
unda moiZebnos SerCeviT. 13=1; 23=8; 33=27; 43=64; 53=125; 63=216. cxadia, a, b da c ricxvebi-
dan TiToeuli naklebia 6-ze. e.i. unda SeirCes 1 ,2 ,3 ,4 da 5 ricxvebidan. esenia: 3; 4 da 
5 (27+64+125=216).

20. 3a3=192 ⇒ a3=64 ⇒ a=4.

25. b. 75∈[8;9].

26. pirvel rigSi vaCvenoT moswavleebs, rom 5**5 aris orniSna ricxvis kvadrati, radgan 

umciresi samniSna aris 100 da 1002=10000, xolo udidesi erTniSna aris 9 da 92=81. a5
2=5**5.

(10a+5)2=5**5 ⇒ 100a2+100a+25=5 *5 ⇒ 100(a2+a)+25=5**5, e.i. bolo ori cifria 25 da a2+a=5*, 
saidanac advili sanaxavia, rom a=7. 72+7=56. saZiebeli ricxvia 5625.

27. 4kg=4000gr. 5% tolia 
100
4000 5$ =200 gr. meryeobs 3 kg da 800 gr-dan 4 kg da 200 gr-mde.

28. α=
100
20$b ⇒ β=5α.	 α+β=90°	⇒	α=15°,	β=75°.

artur komptoni
x welSi iyo √x wlis.
√1936=44. e.i x=44.
1936–9=1927.
1927 wels amerikeli fizikosi artur holi komptoni gaxda nobelis premiis lau-
reati.
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5. kvadratuli fesvebis gamravleba da gayofa

amoxsnebi, miTiTebebi:

6.  a. √20=√4•5=2√5;
 b. √48=√16•3=4√3;
 g. √80=√16•5=4√5

7. d. a a a a a
3 2 3 5

$= = ;  i. xy xy x y xy x y3 3 3
2 2 3 3
$= = .

8. a. 3√11–6=√99–6=√99–√36>0 aqvs azri.
 b. 5√7–6√5=√25•7–√36•5=√175–√216<0 ara aqvs azri.

9. a. 5√2=√50; 4√3=√48; 5√2>4√3

10. √2a+2√a2–b=√a+√b+√a–√b
tolobis orive mxare aviyvanoT kvadratSi

2a+2√a2–b=a+√b+2√(a+√b)(a–√b)+a–√b

2a+2√a2–b=2a+2√a2–b r.d.g

12. d. √3x+5=4
  3x+5=16;
  3x=11

  x=11
3

aq sasurvelia mivuTiToT, rom miRebuli pasuxi unda Semowmdes

13. g) S 2 3 3 6$= = .

14. S a a2 3
2
1
3

3
4 3

&$= = = .

15. a2=98; b2=2
 a2:b2=98:2=49 e.i a:b=7:1
 pasuxi: 7 jer metia.

16. a. x2+6x+3=x2+2·3·x+9–9+3=(x+3)2–6; b. x2+8x+21=x2+2·4·x+16+5=(x+4)2+5.

18. a. 81a2+6bc–9b2–c2=81a2–(c–3b)2=(9a–c+3b)(9a+c+3b)

19. 720=5x+4x+3 ⇒ x=60 ⇒ 3x=180

20. √a
b+√b

a≥2 ⇒ 
√a
√b

+√b
√a

≥2 ⇒ 
√a2+√b2

√ab
≥2 ⇒ 

(√a+√b)
2

√a√b
≥0 r.d.g.
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6. kvadratuli fesvi xarisxidan
reziume:

yuradReba gamaxvildes, rom moswavles kargad esmodes gansxvaveba. mas unda SeeZlos 
xarisxidan kvadratuli fesvis amoReba, modulis niSnis sworad gamoyeneba da misi 
moxsna.

amoxsnebi, miTiTebebi:

5. g. 3 3 9
3
$ = ;  d. 4 5

6
$ =2·53=250;  v. ( 1)2 2 1

2
- = - ;

 z. ( ) ( ) 11 3 2 3 3 2 3 1
2 2

- + - = - + - = ; T. ( )a a3 3
2

- = - , Tu a≥5;  

 i. ( )2 7 7 2
2

- = - .

12. g) x2+2· x
2
3

4
9
4
7
0+ + = ;

x
2
3

4
7
0

2

+ + =` j  x∈Ø.

v) y2– y
2
11

3 0- =

y2– y2
4
11

16
121

16
169

0$ + - =  y
4
11

16
1692

- =` j   
y

y

6

2
1

=

=->

14. a) x≥0; b) x≤0;  g) x, y∈R; d) x∈R; e) x∈R;  v) x∈R.

16. a) 18- ;     g) a3≥0	⇒	a≥0	⇒ a a a
3 5
= ;

 d) a3b≥0	⇒	ab≥0.	ab a b a b
3 5 3
= ;  e) b3

3
, radgan b≥0;

 z) b x
3 2

, radgan bx2≥0	⇒	b≥0.	 	 i) a<0 ⇒ a–2, e.i. ( )ab a5 2
2

- - ;

 k) 0≤x<1,5	⇒	0≤2x≤3	⇒	-3<-2x≤0	⇒	0<3-2x≤3, e.i. ( )x x2 2 3
2

- - .

17. g) x y x y x x y x
5 8 2 4 2 4
= = ;

 d) x y x y x x y x
7 2 3 3

- = - =- - , g.a. -x7y2≥0	⇒	a≤0.

v) a b a b a a b a4 2 2
11 6 5 3 5 3

- = - =- - ,  g.a. -a≥0	⇒	a≤0.

z) x y x y xy x y xy
7 5 3 2 3 2
= = , g.a. xy≥0.

19. a≥0 da b≥0; b) a≤0 da	b≤0;  g) a≥0 da	b≤0;  d) a≤0 da b<0.
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20. a) ;
3
7
3j8 ; b) [0;∞); g) (-∞;0]; d) 0; e) R; v) Ø; z) [0;∞);

 
 T) [0;∞); i) 0; k) R.

21. √24+√47 (>; < an =) 12 aviyvanoT orive mxare kvadratSi. 

 24+2√24•47+47 (>; < an =) 144 ⇒ 71+4√282 (>; < an =) 144 ⇒ 4√282 (>; < an =) 73 ⇒  

 √282 (>; < an =) 18,25 ⇒ √282 (>; < an =) √342,25 

 e.i 12>√24+√47

7. kvadratuli fesvebis Semcveli gamosaxulebebis gardaqmna 

reziume:

paragrafis dasawyisSi mocemuli problemis gadawyveta:

1. a aris wiTeli kvadratis gverdi. b  — cisferi kva-

dratis gverdi. a b+  aris iseTi kvadratis gverdi, rom-

lis farTobic tolia wiTeli da cisferi kvadratebis 

farTobebis jamis. a+b<SABCD. e.i. a b AB a b<+ = + .

2. 8 18 50 2 2 3 2 5 24+ = + = , r.d.g.

amoxsnebi, miTiTebebi:

10. a) 
1

11–2√30
+ 1

11+2√30
= 11+2√30+11–2√30

(11–2√30)(11+2√30)
= 22

121–120=22;

 b) 
√5–√3
√5+√3

+√5+√3
√5–√3

=(√5–√3)2+(√5+√3)2

(√5+√3)(√5–√3)
=5–2√15+3+5+2√5+3

5–3 =16
2 =8.

11. a) AD=2CD ⇒ x=2·2 5 4 5= .

PABCD=2·x+2·CD=2·4 5 2 2 5 8 5 4 5 12 5$+ = + = .

12. a) 
3 6 3 6

2
3 5 6
3

3 5 6
3

3 5 6 3 5 6

3 5 5
45 36
18 5

5
-

+
-

=
- +

+ + -
=

-
=^ ^ ^ ^

^
h h h h

h
.

b) 
2 3 5
2

2 3 5
2

2 3 5 2 3 5

4 3 2 5 4 3 2 5
7
8 3

-
+

+
=

- +

+ + -
=^ ^h h .

B

A

C

D

b

aa

b
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13. d12=a2+b2. d2=c2+d1
2=c2+a2+b2. d2=4+1+36 ⇒ d= 41 .

14. udidesi orniSna ricxvia 99. 99:6=16(3) e.i. 100-is 6-ze gayofis naSTia 4, udidesi or-
niSna ricxvi, romlis 6-ze gayofis naSTia 4, iqneba 100-6=94.

15. x y
3
36

12
+ +

= ⇒ x+y+36=36 ⇒ x+y=0 ⇒ x y
2

0
+
= .

16.

A

B

7

1

C

AB=x. samkuTxedis utolobis Tanaxmad:
 AC-BC<AB<AC+BC ⇒ 6<x<8, radgan x mTelia. x=7 sm.

17.

3 3

3

3 ...

3 ...

3 ...

9

7

1

3

1

2

3

4

5

"

"

"

"

"

_

`

a

b
bb

b
bb

radgan yoveli oTxis mere meordeba da 35:4=8(3), naSTia 3,
   e.i. dabolovdeba iseve, rogorc 33 bolo cifria 7.

b) 218 xarisxis bolo cifri rom vipovoT, ganvixiloT 2-is xarisxebi.

meordeba 4 etapis Semdeg 18:4=4(2). naSTis Sesabamisi meore
xarisxia, radgan 22→4.	bolo cifri iqneba 4.

g) 22218 (b) SemTxvevis analogiurad bolo cifria 4.

d) yoveli oTxis mere bolo cifri meordeba 50:4=12(2), naSTia 2,
e.i. gvainteresebs 73→...9, maSasadame, 750-is bolo cifria 9.

18. manZili dedamiwidan mzemde aris 1,5•108. mzidan plutonamde iqneba 
40•1,5•108=60•108=6•109 (km).

19. samive SemTxvevaSi cifrebi gvaqvs 0; 1; 3; 5; 7 da 9. maTi raodenobaa 6. warmovidginoT, 
rom gvaqvs ori ujra da TiToSi unda CavweroT TiTo cifri. a) SemTxvevaSi I-Si SeiZleba 
nebismieri cifris Cawera, aseve II-Sic. e.i. sul 6x6=36 varianti; b) SemTxvevaSi I-Si 0-s 
ver CavwerT , radgan miRebuli ricxvi iqneba erTniSna (mag. 05 erTniSnaa). e.i. pirvel 
adgilas gvaqvs 5 arCevani. meoreSi ki 6. variantis raodenobaa 5·6=30. g) SemTxvevaSi 
wina SemTxvevebisgan gansxvavebiT, cifrebs ver gavimeorebT, amave dros, {0;1} da {1;0} 

simravleebi erTi da igivea, e.i. qvesimravleebis raodenoba iqneba 
2
6 5

15
$ = .

testi:
1. g; 2. b; 3. g; 4. a; 5. g; 6. b; 7. b; 8. b; 9. g; 10. g.
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8. piTagoras Teorema

amoxsnebi, miTiTebebi:

1. a) c2=32+42 ⇒ c=5; b) c2=202+212=400+441=841 ⇒ c=29.

2. a) b= ( )( )13 5 13 5 13 5 8 18 4 3 12
2 2

$ $- = - + = = = ;

b) b 17 8 9 25
2 2

$= - = =3·5=15.

3. x= 91 60 8281 3600 11881 109
2 2
+ = + = =

4. x= a a a a2 2
2 2 2
+ = = .

5. x2+x2=a2 ⇒ 2x2=a2 x= a a

2 2
2

= .

6.    cxadia, samkuTxedi marTkuTxaa 2x2=16 ⇒ x2=8 ⇒ x=2 2 .

7.     
BC
AC

BC
AK

25
48

25
24

&= =

BK2=(25x)2–(24x)2=49x·x=49x2.
BK=7x=35 ⇒ x=5.

8. a) AB= ( ) ( )2 1 2 7 9 25 34
2 2

- - + - = + = .

9. a)

C B

A

AC:CB=3:4 ⇒ AC=3x; BC=4x.

AB= ( ) ( )x x x3 4 5
2 2
+ = , e.i. AC:AB=3:5.

   

b) AB:CB=5:4 ⇒ AB=5x; BC=4x. AC= ( ) ( )x x x x5 4 9 3
2 2 2
- = = , AC:BC=3:4.

g) AB:BC=5:4

60 x

91

a x

a

x x

4
45°

A

B

25x

K 24x 
C
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10. a. √5∈(2;3)
 b. √11∈(3;4)

11.     MD2=a2 a a
4 4

3
2 2

- =

     MD= a
2
3

12. a) 32+42=52; b) (3x)2+(4x)2=(5x)2.
aq yuradReba gavamaxviloT, rom piTagoras Teoremis Sebrunebuli Teorema samar-
Tliania, magram jer ver vamtkicebT.

13. x4–4x+2x2+1=0. uaryofiTi fesvi ver eqneba, radgan marcxena mxare mkacrad 
dadebiTi iqneba. luwi fesvis Semowmebas azri ara aqvs, x4–4x3+2x2 iqneba luwi da 
ar daakmayofilebs. e.i. unda SevamowmoT mxolod 1. 14–4·13+2·12+1=1–4+2+1=0. x=1
gantolebis fesvia.

14. 2 145 522347 darCa 5522347.

16. 4 muSa Seasrulebs orjer met droSi. e.i.12 dReSi. 12 muSa ki samjer ufro swrafad 
Seasrulebs samuSaos, vidre 4 muSa. e.i. 12:3=4. SeiZleba ase: erTi muSa erT dReSi mTeli 

samuSaos 
6 8
1

48
1

$
=  naw.12 muSa erT dReSi – 

48
12  naw. e.i. saWiroa 4 dRe.

18. 3 patara kvadratSi gamuqebulia patara kvadratebis naxevari patara 

kvadratis farTobi ≡2x. e.i didi kvadratis farTobia 8x, 

gamuqebulia 3x, anu 
3
8  nawili.

9. ormagi radikalebis gardaqmna*

paragrafis dasawyisSi mocemuli problemis gadaWra

1. √3+2√2=√2+2√2+1=√√22+2√2•1+1=√(√2+1)2=√2+1   W

2. √4–2√3=√3–2√3+1=√√32–2√3+1=√(√3–1)2=|√3–1|=√3–1

amoxsnebi, miTiTebebi:

1. a. √11+4√7=√7+2•√7•2+4=√√72+2•√7•2+22=√(√7+2)2=√7+2

 b. √9–4√5=√√52–2•√5•2+22=√(√5–2)2=|√5–2|=√5–2

 g. √23–8√7=√7–2•√7•4+16=√(√7–4)2=|√7–4|=4–√7

M

D

K

N

a
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2. a. √14–6√5+√5=√5–2•√5•3+9+√5=√(√5–3)2+√5=|√5–3|+√5=3–√5+√5=3

 b. √17+6√8–2√2=√9+2•3•2√2+8–2√2=√(3+2√2)2–2√2=3+2√2–2√2=3

3. a. √11+√85–√11–√85≡x ⇒ x2=11+√85–2√112–√852+11–√85

  x2=22–2√121–85=22–2√36=22–12 ⇒ x2=10 x=±√10, magram x>0, e.i x=√10

I gza: 
TiToeuli radikalis gasamartiveblad gamoviyenoT ormagi radikalis formula

 b. √8+√15+√8–√15≡A

  √8+√15=√8+√82–15
2 +√8–√82–15

2 =√15 
2 +√1 

2 

analogiurad: √8–√15=√15 
2 –√1 

2 

A=√15 
2 +√1 

2 +√15 
2 –√1 

2 =2√15 
2 =√30

SegiZliaT amoxsnaT zemoT ganxiluli I gziT.

 g. √6+√5√3+√3+√5√3–√3+√5=√6+√5√32–√3+√52=√6+√5√9–3–√5=√6+√5√6–√5=√36–5=√31

 d. √9–4√2+√17–12√2=√8–2•2√2+1+√9–2•2•3√2+8=√(2√2–1)2+√(3–2√2)2=

  =|2√2–1|+|3–2√2|=2√2–1+3–2√2=2

II gza: 

 d. 1. √9–4√2 a b a2+b2

2 √2 4+2 –
1 2√2 1+8=9 +

   a2+b2=9

   ab=2√2

 √9–4√2=√(2√2–1)2=2√2–1

 d. 1. √17–12√2 a b a2+b2

3 2√2 9+8=17 +   a2+b2=17

   ab=6√2

 √17–12√2=√(3–2√2)2=3–2√2

 

 A=2√2–1+3–2√2=2

4. √a+2√a–1=√(a–1)+2√a–1•1+1=√(√a–1+1)2=√a–1+1
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10. saSualo ariTmetikuli da saSualo geometriuli

reziume:

moswavlem unda icodes saSualo ariTmetikulisa da saSualo geometriulis cnebebi, 
unda icodes damokidebuleba maT Soris da unda SeeZlos misi damtkiceba, unda SeeZlos 
aRniSnuli utolobebis gamoyeneba sxva utolobebis damtkicebis dros.

amoxsnebi, miTiTebebi:

3. a) a+b= a b ab ab2 2
2

$- +^ h ;

b) 1+ 2 ; 1 2 ; 1 2 ;
y
x

y
x

z
y

z
y

x
z

x
z

$ $ $+ +  gadavamravloT.

g) 
b
a
a
b

b
a

a
b

2 2
2

$+ = - +c m ;

d) a2+ab+b2=
2
1 (2a2+2ab+2b2)=

2
1 ((a+b)2+a2+b2)≥0; e) a2+

a a
1

1
1

2 22

2

$= - +` j ;

z) a2+b2+c2= ( ) ( ) ( )a b a c b c
2

2 2 2
- + - + - +ab+ac+bc≥ab+ac+bc;

T) 
2
1 (a+b)+

2
1 (m+n)=

2
1 (a+m)+

2
1 (b+n)≥ ( )( )a m b n+ + .

4. a. a+2≥2 a2 	 b+2≥ b2 	 a+b≥ ab2  gadavamravloT.

b. 1+a≥2 a 	 1+b≥2 b 	 1+c≥2 c .	 (1+a)(1+b)(1+c)≥8 abc =8.

5. mTeli manZili aRvniSnoT S-iT. V= 2S
S
40– S

60

=48 km/sT. 

6. 
25•35+30•40

55 ≈37,7.

7. x y
x y

x y
x y

x

y
5

40 60
20

5
40 60 5 80

70

1

2$
+ +
+

=

+ +
+ +

=

=

=

Z

[

\

]]

]]

8.	I	—	x;	II	—	y

x y

x y

x

y

8
2 5 1

8
3

22
4 15 3

11
4

2
1

5
1

+ +
=

+ +
=

=

=

Z

[

\

]]

]]



106

9. 

pirveli awonva: fizikis kursidan iciT, rom 

a•1=x•b, aqedan x=a
b

meore awonva: Zalebis wonasworobis principi-

dan: ay=b•1, y=b
a

ninim sul iyida (a
b+b

a)kg vaSli. saSualo ariTme-

tikulsa da geometriuls Soris damokideb

ulebidan gvaqvs: 

a
b+b

a
2 ≥√a

b•
b
a

aqedan 
a
b+b

a≥2

Tu a≠b, wagebuli rCeba gamyidveli.

10. a) 12 (5 2 7 8)+24+8 8
 b) 12 (5 2 7 8)-36+4 4

11. 0-s boloSi gvaZlevs 5-isa da nebismieri luwi ricxvis namravli. vipovoT 5-ianebis 
raodenoba. 1-dan 100-mde aris 20 5-is jeradi ricxvi, maT Soris 4 cali 25-is jeradi, e.i. 
sul 24 5-iani. dagvrCa cameti 5-iani. aviTvaloT aTeulebiT: 101 4 120 (101-dan 120-mde 4 
xuTiania) 121 4 130, 131 2 140, 141 3 150, e.i. 37 nuli gveqneba 150, 151, 152, 153, 154 ricxvebi-
saTvis.

14. vTqvaT, Semosavali 11250 lars gadaaWarbebs 0,1n laris daklebiT, maSin aseT Sem-
TxvevaSi gaiyideba 1000+20n detali miviRebT:

(1000+20n)(10–0,1n)=11250
n2–50n+625=0
(n–25)2=0
n=25

firma gayidda 1000+20*25=1500 detals.

a

1 kg (giri)

x kg (vaSli)

b

a

y kg (vaSli)

1 kg (giri)

b
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12. marTkuTxa paralelepipedis moculoba

amoxsnebi, miTiTebebi:

15. vTqvaT gamoviyene x cali patara kubi. miRebuli kubis moculoba iqneba x, rac 
unda iyos naturaluri ricxvis kubi; maT Soris udidesi SesaZlo ricxvia 27. 

16. vTqvaT parizis dro Tbilisisas x sT-iT CamorCeba, xolo Tbilissa da parizs So-
ris manZils TviTmfrinavi y saaTSi gaivlis, maSin Tbilisidan gafrenili TviTmfri-
navi parizSi iqneba (12–x+y) saaTSi (roca TbilisSi 12 saaTia, parizSi iqneba (12–x) sT).

12–x+y=14 (1)

xolo parizidan TbilisSi Camofrindeboda (roca parizSi 17 saaTia, TbilisSi iqneba 
(17+x) sT).

17+x+y=25 (2)

Ramis 1 sT igivea, rac wina dRis 25 sT.

(1) dan y–x=2
(2) dan y+x=8  e.i y=5

 2y=10
TviTmfrinavi mgzavrobas andomebs 5 sT-s.

13. sivrculi figurebis Slilebi

6.
3 1 4 

5

2

6 3

6

5 4 2

1
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IV Tavis damatebiTi savarjiSoebi:

1. a) W; b) mc; g) mc; d) W; e) mc; v) W.

8. a) x
3
7

# ; b) x=0;  g) 2|x|+3≠0, e.i. x
8
1

$ ;  d) x≠±2; e) x<0,6;

v) x∈R;  z) 8x2+24x+18=2(4x2+12x+9)=2[(2x)2+2·2x·3+32]=2(2x+3)2, e.i. x∈R.

10. RP=2- 2 ;   PQ=3 2 –2;   RM=2+√2 
2 ;   RQ=3 2 – 2 =2 2 .

11. a) 27 ( )3 3 9 3 3 3 3 1 3 3 12$+ = + = + =^ ^h h .

d) [ ( )] ( )5 10 5 1 2 5 1 2 2 2 15 10 2
2 2

+ = + = + + = +^ h ;

v) ( )( ) ( ) ( ) ( )7 3 3 7 7 3 3 7 7 3 3 7 7 3 3 7 3 7 7 3 84
2 2 2 2

$ $ $+ - = - = - = - = .

12. a) ( ):x a y a a x y2 2+ = + ;  v) ( )( )m n n m n n m n
2 3 3

+ - + = + ;

i) ( ) [ ( )] ( )p q q p p q p q pq p q3 3 3 9
2 2 2

$- = - = - .

13. a) ( )6 4 2 4 4 2 2 2 2 2 2 2 2 2 2 2
2 2 2

$ $- = - + = - + = - = - ;

g) ( )16 6 7 9 2 3 7 7 3 7 3 7
2

$+ = + + = = = + .

15. a) 5 2 50= ; 7= 49 , e.i. 5 2 >7;

e) 3 18 9 18 162$= = ; 2 72 4 72 288$= = , e.i. 2 72 3 18> .

16. a) 
( )

( )

42 54

35 45

6 7 3

5 7 3

6

5

-

-
=

-

-
= ;

d) 
( )( )

( )
x a

x ax a

x a

x x a a

x a x a

x a

x a

x a
2 3

2 24 3

2 3

2 2 2 3 3

2 3 2 3

2 3

2 3

2 3
2 2

2 2 2
$

-
- +

=
-

- +
=

+ -

-
=

+

-
.

v) 
2

( 2) ( )

x

x

x

x

x

x x x
x x

2

2 2

2

2 2 2
2 2

3 3 3 2

2

-

-
=

-

-
=

-

- + +
= + + .
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17. a) 
2

6 3

2 2

6 3 2
2
6 6

3 6
$

$
= = = ; g) 

( )

ab

a b b a

ab

a b a b a b

5 5 5
$+

=
+

=
+

;

d) 
( )( )

( ) ( )
( )

5 3
4

5 3 5 3

4 5 3
2

4 5 3
2 5 3

-
=

- +

+
=

+
= + .

18. a) 
( )( )

( )

( )( )

( )

( )(3 )

( )

( )3 1
2

3 2
3

3 3
15

3 5
1

3 1 3 1

2 3 1

3 2 3 2

3 3 2

3 3 3

15 3 3

3 5
1

$ $
-
+

-
+
- +

=
- +

+
+

- +

+
+

- +

+

+
=c em o

3 6
6

15 ( )
3 1 3

3 3

3 5
1

2
15 5 3

2 3 5
2

15 5 3 4 3 10

3 5
1

2
5 3

3 5
1

2
1

$ $

$

= + - - +
+

+
=

+
- - =

+ - -

+
=

=
+

+
=

^ ch m

b) 7 2 7 2
( )( )

7 2
14

2 3 2 3 ;

3
7
3

7 4 3
1

7 4 3
1

3
7
3

7 4 3 7 4 3

7 4 3 7 4 3
3

7

3
49 48

7 7

2

$ $- +
-

+
+

= - +
- +

+ + -
= - +

-
=

= - + =

c m

g) ( )( ) ( ) ( ) ( ) ( )

( )( ) ;

4 15 10 6 4 15 10 6 4 15 4 15 5 3 8 2 15

5 3 5 3 2

2
+ - - = - + - = - + =

= - + =

d) 
( )( )

( )( ) ( )( )

( )( )

( )( ) 2 15 2 15

8

5 5
.

5 3

5 3

5 3

5 3

5 1

5 1
2
5 5

5 3 5 3

5 3 5 3 5 3 5 3

5 1 5 1

5 1 5 1
2
5 5

5 2

5 3 5 3

5 1
5 2 5 1

2
5 5

2
16

4
6 2 5

2
5 5

2
5 5

2
3 5

8
2
5 3

8 1 9

+

-
+

-

+
-

-

+
+

+
=

+ -

- - + + +
-

-
- +

+ +
+

+
=

-

- + + + +
-

-
-

+ +
+

+
= -

+
+

+
= +

+
-
+

=

= +
+ - -

= + =

19.

3

A
6

30° B

C AB

B

6

30c+
=

=
o ⇒ AC=6:2=3

CB2=62–32 ⇒ CB=3 3 .

S=
2
1 AC·CB=

2
1 ·3·3 3

2
9 3

=
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20. AB= 1 25 26+ = AC= 4 4 8+ =

 AB= 1 9 10+ = A da C wertilebs Soris manZili umciresia.

21. ∆ACB=∆ASC=∆BSC sruli zedapiris farTobia S∆ABC+3S∆ASB= 3S
4
36 3

ASB+ 3 .

KB=3 SK=4 ⇒ S∆ASB= 2
1 ·4·6=12.

S
4
6 3

3 9 3 36ASB

2

+ = +3 .

33. ( )( )( )( ) (( ) )( ) )

( )( ) .

1 2 3 1 2 3 1 2 3 1 2 3 1 3 2 1 3 2

2 2 3 2 2 3 4 12 8

2 2
+ + - + + - - - = + - - - =

= + - = - =-

34. n(n+1)(n+2)(n+3)+1=(n2+3n)(n2+3n+2)+1=(n2+3n)2+2(n2+3n)+1=(n2+3n+1)2

38. a) ;14 6 5 14 6 5 9 6 5 5 9 6 5 5 3 5 3 5 6- + + = - + + + + = - + + =

b) cxadia 011 4 7 11 4 7 >+ - -   ganvixiloT misi kvadrati 

)11 4 7 11 4 7 11 4 7 2 121 16 7 11 4 7 22 18 4
2

$+ - - = + - - + - = - = , e.i.

11 4 7 11 4 7 2+ - - = .

39. m m5 3 3- + + = aviyvanoT kvadratSi

( )( )m m m m5 2 5 3 3 9- + - + + + = ( )( )m m5 3 1- + = .

44. b) 
( ) ( ) ( )a a a

a
a a

a
a

a a a
a a2 1

1
2 1
1

1
2

2 1
2

1
2

1
1 2

1
1

3

2

3

2

3

2 2

2
+

+
-

-
-
+
=

-
-
-
+
=

-
+ + - -

=-
+ +

.

47. a) m+2≥2 m2 ; n+2≥2 n2 ; mn+1≥2 mn , e.i. (m+2)(n+2)(mn+1)≥16mn.

b) a3+b3=(a+b)(a2–ab+b2), magram a2+b2≥2ab,	e.i. a3+b3≥(a+b)(2ab–ab)=ab(a+b);

g) radgan a b 0$+  da ( )a b a b a ab
2

+ = + +

a b 0$+  da ( )a b a b
2

+ = + , e.i. a b a b$+ +  ;

A

S

6

5

K 3 B
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d) 
a b ab

a b ab

2
1 1 2

$

$

+

+ p gadamravlebiT (a+b)
a b
1 1

4$+` j  .

48. , ,
,

7 3
7 3 3 2 5

10
28 5

2 85
$ $
+
+

= =  .

50. nebismier marTkuTxa samkuTxedSi hipotenuzis mediana hipotenuzis naxevaria. 
erTi wertilidan gavlebuli daxrili yovelTvis metia amave wertilidan gavlebul 
marTobze. 

51. 6·105+6x=12·115.
 x=125%.

testi TviTSemowmebisTvis

1. b; 2. b; 3. a; 4. g; 5. g; 6. g; 7. g; 8. b; 9. a; 10. b; 11. g; 12. g; 13. a; 14. b; 

15. b; 16. g; 17. g; 18. b; 19. d; 20. a; 21. d; 22. a; g; d.
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1. funqciis cneba
reziume:

moswavleebs konkretuli magaliTebis safuZvelze davanaxoT, Tu rogori Sesabamiso-
baa funqcia. ras niSnavs Canaweri f(-1), f(5)... roca mocemulia y=f(x) funqcia (magaliTad, 
f(x)=5x-1; f(x)=x2-1...). mniSvnelovania, rom TviTonve moiyvanon iseTi Sesabamisobis 
magaliTebi, romlebic iqneba funqcia an piriqiT, ar iqneba funqcia da SAeZlon amis 
dasabuTeba.

amoxsnebi, miTiTebebi:

6. a) ara, radgan abscisaTa RerZze mdebare erT (Sav) wertils Seesabameba ori cisferi 
wertili; b) funqciaa. aseTi magaliTebi SesaZlebelia TviTonac moigonoT. es mag-
aliTebi xels Seuwyobs, Semdgom, funqciis grafikuli ganmartebis advilad aRqmas. 

7. v=a3 aris funqcia.	 a	→	a3.

8. f(0)=-02+7=7; f(-2)=-(-2)2+7=3.

10. gadadis ori biWi. erT-erTi rCeba meore napirze, erTi ki navs abrunebs ukan. gadadis 
ori jariskaci, biWs navi mohyavs ukan. biWebi daubrundnen sawyis pozicias, amasTan ori 
jariskacis gadayvanas dasWirda ori wre.
a) sami jariskacis gadayvanas dasWirdeba 4 wre;
b) aTi wre.

11. a) `5 an 5 q-ze naklebi~ seqtoris gradusuli zomaa 108°.

%

%
%

x
x

360 100

108 360
108 100

30
$

$
&

$c

c
= =o

b) 70%; g) x
360
36

10
1= =  naw.

d) wriuli diagramis gamoyeneba gansakuTrebiT mosaxerxebelia iseT SemTxvevebSi, 
roca monacemebi nawilebiT an procentebiTaa warmodgenili.

12. a) 3 000 lari;  b) ivlisSi — 5000 lari;

g) 
12
30300

2525=  lari; d) 3000 lari;  e) 5000–(-500)=5500 lari;

v) svetovani diagramis gamoyeneba gansakuTrebiT mosaxerxebelia maSin, roca saWiroa 

monacemebi swrafad da advilad (TvalsaCinod) SevadaroT.

13. radgan mediana 24-ia da moda 18, ricxvebi Semdegnairad ganlagdeba: 13; 18; 18; 24; a; 
b; 37. Tu maT 8-s da 43-s davumatebT, variaciul mwkrivSi I adgils daikavebs 8, xolo 43 
bolos, e.i. mediana ar Seicvleba, arc moda, Seicvleba saSualo.

15. cxadia, gamoklebas.

16. ∠ADB=2x+14° (gare kuTxe). 2x+14=90–32, saidanac x=22°.
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2. funqciis mocemis xerxebi
reziume:

moswavlem unda icodes Tu ra upiratesoba aqvs funqciis mocemis TiToeul xerxs. 
miuxedavad imisa, rom funqciis grafikze TvalsaCinod vxedavT funqciis yofaqce-
vas gansazRvris aris raRac nawilze mainc, Cven ver SevZlebT argumentis mocemuli 
mniSvnelobisaTvis funqciis zusti mniSvnelobis povnas. yuradReba mivaqcioTY areze 
mocemul funqciebs – 1. erTsa da imave simravleebs Soris SesaZlebelia davamyaroT 
sxvadasxva funqciuri Sesabamisoba. 2. y(x) da h(x) sxvadasxva funqciebia, radgan gansx-
vavdeba maTi gansazRvris areebi.

amoxsnebi, miTiTebebi:

1. a) x∈R; b) x≠2; d) 4x2-9≠0;  x	≠	±	1,5. 

3. a) y=4; e.i. 3,5x-4=4 ⇒ x=
,

x
3 5
8

7
16= = ;  b) y(2)=3,5·2–4=3.

6. y=10–0,8x.

a)	0≤10–0,8x≤10	⇒	0≤x≤
2
25 . x∈Z.

x=0; 1; 2;...12.

7. y=300x+500. a) 500+300·4=1700.

8. y=500–60x

a) 0≤500–60x≤500	 AB=500;	AC=60x;	CB=y.

0≤x≤8
3
1 .

b) 8 sT 20 wT;  g) y=100 ⇒ x
60

500 100
3
20=

-
= =6 sT 40 wT.

11. ab b ab7 35&$= = . aq unda aRvniSnoT, rom mocemuli A ricxvisTvis A=7b. b-s maqsi-

mumia 9, 7•9=63 e.i am ricxvis maqsimumia 63. e.i sakmarisia ganvixiloT orniSna ricxvi, 

ab.

12.  I. 
4 tr → 8 dRe →16 ha
2 tr → 1 dRe →1 ha

   II. 
6 tr → 1 dRe →3 ha
6 tr → 10 dRe →30 ha

 

  pasuxi: 10 dRe. 

3. funqciis grafiki
reziume:

moswavleebs umuSavdebaT Cveva – wertilebis saSualebiT aagon mocemuli funqciis 
grafiki. unda esmodeT, rom funqciis gantolebas akmayofileben mxolod da mxolod 
grafikze mdebare yoveli wertilis koordinatebi. unda SeZlon sakoordinato si-
brtyeze mocemuli wirebidan amoicnon, Tu romelia raime funqciis grafiki da rom-
eli – ara.

A C B
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amoxsnebi, miTiTebebi:

1. yuradReba mivaqcevinoT, rom Tu arsebobs x-is erTi mniSvneloba mainc, romelsac 
Seesabameba grafikis imave abscisis mqone 1-ze meti wertili. aseT SemTxvevaSi wiri ar 
iqneba funqcia.
a) aris; b) aris; g) ar aris; d) aris; e) ar aris; v) aris.

5. A(0; -1). SevamowmoT sruldeba Tu ara piroba b=f(a).

-1=
2 0 1
5 0 1
$
$
+
-  -1=-1, e.i. A mdebareobs grafikze.

B(2,3); 3=
2 2 1
5 2 1
$
$
+
-  3=

5
9 mcd. B ar mdebareobs grafikze.

6. a) aris; b) ar aris; g) aris; d) ar aris; e) ar aris.

9. A–g; B–a; C–d; D–b.

11. a) y=2x–5; b) y=x3;  g) y
x
1= ; d) y=-x+1.

12. n-3; n-2; ...; n+4
(n-3)+(n-2)+(n-1)=n+(n+1)+(n+2)+(n+3)+(n+4).
2n=-16
n=-8
-11; -10; -9; -8; ... ; -4.

testi 
1. b; 2. g; 3. b; 4. b; 5. g; 6. g; 7. d; 8. g; 9. g; 10. g.

1-l amocanaSi yuradReba gavamaxviloT imaze, rom pasuxi „a“ ar aris swori, radgan 
TebervalSi dReebis raodenoba icvleba.

4. wrfivi funqcia
reziume:

paragrafi iyofa or Tavad. masala da Sesabamisi savarjiSoebi gamoyofilia moswavlis 
wignSi.

1. pirdapirproporciulobis funqcia

amoxsnebi, miTiTebebi:

3. „a“ da „b“ SemTxvevebSi II da IV ; „g“ da „d“ SemTxvevebSi I da III meoTxedebSi.

4. a. 2=1
3•4 (mcdaria), maSasadame A(4;2) wertili ar mdebareobs y=1

3x funqciis 
grafikze.
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5. radgan (15;3) wertili mdebareobs y=kx funqciis grafikze, amitom 3=15k toloba 

WeSmaritia e.i k=1
5 . funqcia iqneba y=1

5x. 

a. A(5;7,5) ar mdebareobs y=1
5x funqciis grafikze, radgan toloba 7,5=5

5  mcdaria.

6. y=kx funqciis grafikze mdebareobs (1;2) wertili

8. unda Semowmdes 
x
y

x
y

x
y

A

A

B

B

C

C
= = .

12. radgan wrfe gadis koordinatTa saTaveze, funqcias eqneba y=kx saxe A(
1
3 ;4) werti-

li ekuTvnis am wrfes. e.i 4=k1
3 , saidanac k=12. funqcia iqneba y=12x

14. gamoiyeneT S=Vt formula

15. a) 1–3+5–7+...+97–99=(1–3)+(5–7)+...+(97–99)=-2·25=-50.
g) 1000000–(1000000–(1000000–(1000000–(1000000–999999))))=1000000–1000000+(1000000–
1000000+1)=1.

16. 30,60,90

2. y=kx+b wrfivi funqcia

amoxsnebi, miTiTebebi:

1. wrfivia I, III da V. xazi gavusvaT, rom IV grafiki ar aris funqcia.

6. x RerZian kveTis sapovnelad keTdeba Casma y=0, xolo y RerZTan kveTisas – Casma 
x=0. y RerZi. kveTisas SeuZliaT pirdapir b koeficienti daasaxelon.

10. a. k–1=–1 ⇒ k=0
 b. unda iyos x RerZis paraleluri, anu k–1=0
 g. anu gadis (–2;0) wertilze.

13. a. b–7=0; k≠0
 b. b=0; k≠3

14. blagvi kuTxis SemTxveva k<0 e.i b. da d.
maxvili kuTxiT daxra k>0 e.i a. da g. SemTxvevebi.

15. kveTis SemTxvevaSi k1≠k2. (b. da d. SemTxvevebi)
 y=5x wrfes gadakveTs b) da d) funqciaTa grafikebi (daxris koeficientebi toli 
ar aris).

18. amovxsnaT sistemebi:
a) (11; 37) ; b) (–22; –29); g) (3; 5); d) (–4; –13).

19. a. 
b>0
k>0 ;   b. 

b<0
k>0 ;   g. 

b>0
k<0 ;   d. 

b<0
k<0 .
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20. b wrfe gadis (0;3) da (4;0) wertilebze. y=kx+b-Si CavsvaT am wertilebis koordi-
natebi da amovxsnaT sistema.

21. jer vipovoT A(0;1) da B(–2;–1) wertilebze gamavali wrfis gantoleba. wrfes ve-
ZebT y=kx+b formuliT

1=0k+b
–1=–2•k+b   

b=1
k=1

miviReT y=x+1 wrfe
C(5;k) wertilSi mdebareobs am wrfeze anu k=5+1=6

23. 

2

1 x

y a. I jer avagoT y=2x wrfe

 II y=2x wrfis grafikidan rom miviRoT y=2|x| funq-
ciis grafiki, amisaTvis x≥0 davtovoT, xolo  
x<0-Tvis avagoT grafikis x RerZis qvemoTa nawilis 
(y<0) x RerZis mimarT simetriuli.

25. es iqneba grafikis monakveTi, romelic aerTebs x=–1-is da x=4-is Sesabamis werti-
lebs grafikze.

30. a. y=2x   b. y=1
2x

testi 
1. a;  2. g;  3. g;  4. d;  5. b;  6. g;  7. g.

5. wrfivi gantolebisa da utolobis grafikuli amoxsna
reziume:

arsebiTia moswavles esmodes grafikze wertilebis koordinatebs Soris damokide-
buleba. is, rom Tu (xo;yo) wertili mdebareobs y=f(x) grafikze, maSin yo=f(xo), xolo Tu 
igive wertili y=φ(x) grafikzec mdebareobs, maSin yo=f(xo) e. i. xo wertilisTvis f(x)=φ(x).

amoxsnebi, miTiTebebi:

1. am gantolebebs moswavleebi analizurad iolad xsnian. arsebiTia maT isini grafi-
kulad amoxsnan da Semdeg Sedegebi Seadaron.
a) avagoT y=5x–1 da y=3 wrfeebi. vipovoT gadakveTis wertilis abscisa x

5
4= .

2. a) 
k b

k b
k

b

5 0

0 3
5
3

3$

+ =

+ =
=-

=
) *
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3. davweroT f wrfivi funqcia mocemuli pirobebiT.
f(x)=3x+b
0=3·4+b, e.i. b=-12
f(x)=3x–12.

3x–12=3
x=5.

4. grafikulad:   a)
 1 amonaxsni.

5. g) |x|=2x–4.     e) |x–2|=5 grafikidan Cans, rom
 grafikidan Cans, rom toloba   x=–3 da x=7.
 sruldeba, roca x=4

10. a) Seusveneblad imoZrava II jgufma da misi siCqare toli iyo 
8
3 km/sT;

b) 3 sT; g) 1 sT-Si da Seisvena 1 sT;  d) isini Sexvdnen gasvlidan 1 sT. 30 wT-Si.

14. Tu SevkrebT daTosa da levanis, agreTve levanisa da kaxas Tanxebs, miviRebT 28 l-sa 
da 50 T-s. am TanxaSi levanis Tanxa orjer aris Sesuli, e.i. 28,50-20=8,50. es aris levanis 
Tanxa. cxadia, SeiZleba amocana amoixsnas sistemiTac.

6. wrfivi orucnobiani gantoleba
reziume:

moswavlem unda icodes, rom Tu wertili mdebareobs orucnobiani gantolebis 
grafikze, maSin misma koordinatebma unda daakmayofilos grafikis Sesabamisi gan-
toleba, rom ax+by+c=0, sadac a an b≠0 gantolebis grafiki wrfea.
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amoxsnebi, miTiTebebi:

1. x	—	burTi; y	—	manqana ⇒ 2x+3y=20.

x
y y

2
20 3

10
2
3

=
-

= - , e.i. y aris 2-is jeradi.  

4. a) 3(-1)–5·2≠1	— ar gadis;  b) 4·2+7(-1)≠2	— ar gadis;
 g) 3(-1)–2=-5	— gadis;  d) 10·2=21–1	— gadis.

6. a·2+5·3=21 ⇒ a=3.

7. A(x; 3) 18x+7·3=12 ⇒ x=
2
1 .

8. ab ;  a+b=16.

a) 
  ⇒ ab=97; 88; 79.

11. a)

13. u.s.j. (2; 3; 4; ...; 10)=23·32·5·7=2520.

14. 1) 2; 7; 12; 17; 22; 27; 32;
2) 6; 14; 22; 30; 38; 46; 54.

15.
m

kn

m
n

,
0,16

4

0,16
4000

25000P
S
F

P 2 2= = = = pa (paskali).

y 0 2 4 6
x 10 7 4 1

a 9 8 7
b 7 8 9

y

0
-2 

x

 b) y

0 -2 

x

g)
y

-4 0 x

d) y

-4 0 x
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7. amovxsnaT gantoleba mTel ricxvebSi
reziume:

moswavlem unda SeZlos orucnobiani wrfivi gantolebis amoxsna mTel ricxvebSi.

amoxsnebi, miTiTebebi:

3. a. x(y–3)=10
x

y

1

3 10

=

- =
) x

y

10

3 1

=

- =
) x

y

2

3 5

=

- =
) x

y

5

3 2

=

- =
)

 (1;13); (10;4)  (2;8)   (5;5)

2. pirveli ricxvi vipovoT SerCeviT, daboloebebiT:
bolo cifri unda iyos 7, namravlis aTeulebis cifri rom gamovides 0, 
Semdegi cifri unda iyos 3 da a.S.
amis Semdeg, 137-is win SevarCioT cifrebi ise, rom namravli ar gadascdes 
100000-s. aseTad gamodgeba mxolod 1137 (2137×73=156001). 

4. patara yuTebi iyos x, didi – y. maSin 10x+13y=195 gantoleba unda amoixsnas natu-
ralur ricxvebSi (SeiZleba erT-erTi iyos 0-ic).

y=195–10x
13    y=5(39–2x)

3

cxadia, (39–2x)⋮13
SesaZlebelia SemTxvevebi �x=0; y=65

x=1; y=5

5. a. x
y

6 4 14
5+ = ; 7xy+24·7=15y; y(15–7x)=24·7

     SerCeviT (1;21) (2;168)

d. 
1
2x+1

3y=–5
6

3x+2y=–5
ar ixsneba naturalur ricxvebSi

7. x–6y=25 gantolebis amonaxsnebSi gvinda vipovoT wyvili, romelic Sedgeba an 
toli, an mopirdapire ricxvebisgan. e.i. I. x=y an II. x=–y

I. x–6x=25  x=y=–5

II. x=6y=25  x=25
7 =y

9. a∈(0;1) ⇒ √a2=a da =1–a
a

√a2•
a–1
|a–1|=

a
a•

a–1
1–a=–1

73
137

10001
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8. orucnobian gantolebaTa sistema

reziume:

moswavles unda SeeZlos orucnobiani wrfiv gantolebaTa sistemis amouxsnelad 
daadginos, Tu ramdeni amonaxsni aqvs sistemas. unda icodes, rom gantolebaTa sistemis 
grafikuli amoxsna gvaZlevs mis miaxloebiT amonaxsns.

amoxsnebi, miTiTebebi:

4. a) 
y x

y x

3

3
1

6

=

= +*
2

  erTi amonaxsni; b) 
, ,

0,3 1,6

y x

y x

0 3 1 6= - +

=- +
)  uamravi amonaxsni.

g) 
, ,

, ,

y x

y x

0 4 1 2

0 4 0 12

=- +

=- +
)  ara aqvs amonaxsni.

6. 3x–4y=7 ⇒ y=3
4x–7

4    veZebT y=kx=b

a. k≠3
4, b nebismieria

b. k=3
4; b=7

4

g. k=3
4; b∈R\

7
4

8. vaSlebis raodenobis 4-jer ganaxevrebis Semdeg darCa aTi vaSli. e.i. iyo 10·2·2·2·2=160. 
mcvelebs SexvdaT 150 vaSli.

9. ab-(a+b)=10a+b–a–b=9a – 9-is jeradia. e.i.

XI	→	 9–9=0;
X	→	 18–9=9
IX	→	 27–9=18
VIII	→	36–9=27
.............................................................................................................
II	→	 99–18=81
I	→	

es aris bolos wina operacia. pirvel operaciaze migviRia 99. ricxvs gamoklebuli 
misi cifrTa jami aris 99. aseTi ricxvebia 100-dan 108-mde ricxvebi. 109-ze ukve 
dagvWirdeba 12 aseTi operaciis Catareba.
pasuxi: 100-dan 108-mde.

testi 
1. g;  2. d;  3. a;  4. b;  5. a.
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9. wrfiv gantolebaTa sistemis amoxsna Casmis xerxiT

amoxsnebi, miTiTebebi:

1. a) 
3 8

3 8 12
( ; )

y x

x x

y

x

11

1
1 11&

= +

+ + =

=

=
o) ) ;

g) 
( )

,
x y

y y

x y

y R
x
x3 4

2 3 4 6 8

3 4
3
4

&
d

= +

+ - =

= + -
`o j) ) sistemas aqvs uamravi amonaxsni.

e) ( ; )
y x

x x

y

x

2 1

6 7 2 1

5

2
2 5&

= +

- = +

=

=
o) ) ; z) (4,5; 7);

i) 
( )

x y

y y

5 3

9 11 2 5 3

=- +

- = - +
o) ⇒ (-12; 3).

2. a) 
( )

2 4 5

2

x x

x x

x x

x

2 4 5

3 4 5 8 2
&

= -

- - - =

= -

=
o) )z z

z zz
  (-3;2);

b) 
a b

b b

a b

b

3
4

2
3
4

3 1
3
4

3
&

$

=-

- + =

=-

=`

N

P

O
O
Oj

Z

[

\

]]

]
*    (-4;3);

k) 2
5

5
4

3 6 6
1

25 2 40

2 1

( )
x y

x y
x y

x y

x x

y x

10

6

25 2 2 1 40

2 1
& &

$

$

+ =

+ =-

+ =

+ =-

+ - - =

=- -

N

P

O
O
OO

o o
Z

[

\

]]

]]
) )  (2;-5).

3. gadakveTis wertilTa koordinatebi akmayofilebs orive wrfis gantolebas, amitom 
iqneba Semdegi sistemis amonaxsni:

a) 
2

15 5 47
125

47

x y

x y

x
y

y
y

x
y

y y

x
y

y

x

y

2 5 15

3 8 1
2

15 5

2
45 15

8 1
2

15 5

45 15 16 2
2

15 5

47
& & & &

$+ =

+ =-

=
-

-
+ =-

=
-

- + =-

=
-

=-

=
+

=

=-

N

P

O
O
OO

o p p
Z

[

\

]]

]]
) * **

4. I. vipovoT wrfeebis gadakveTis wertili:

3 4

2 9 12 1

x y

x y

y x

x x

y

x

3 4

2 3 1

1

1
& &

- =

+ =-

= -

+ - =-

=-

=
o o) ) )   M(1;-1).

M-is koordinatebma unda daakmayofilos ax–2y=1 gantoleba: a·1–2(-1)=1 ⇒ a=-1.

6. jer vipovoT AB wrfis gantoleba. am gantolebaSi x=0 CasmiT vipoviT y RerZTan 
kveTis wertils, y=0 CasmiT ki – x RerZTan kveTis wertils. 

7. jer vipovoT romelime ori wrfis kveTis wertili, Semdeg mesame wrfe SevamowmoT 
gadis Tu ara am wertilze.
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8. wrfe gadis (0; 4) da (4; 0) wertilebze. meore wrfe gadis (1;0) da (–1; 0) wertilebze. 
davweroT maTi gantolebebi da Semdeg vipovoT maTi kveTis wertili.

9. ( ) ( )abc cba a b c c b a a c a c a c100 10 100 10 99 99 99 9 11$- = + + - - - = - = - = -  miRebuli, 
rom sruli kvadrati iyos, unda Sesruldes a–c=11k2, rac SeuZlebelia, radgan a; c<10.

11. 1:400000 ⇒ 1 sm → 400000 sm, e.i. 1 sm → 4 km anu 10 sm →	40	km.

12. AK<AB e.i. SeiZleba iyos mediana. 

13. a. W   b. W

14. a. (–4;–7)  b. (4;7)  g. (4;–7)

15. a. x RerZamde manZilia y koordinatis moduli anu 7, y RerZamde ki – x koordinatis 
moduli, anu 5. saTavemde manZili iqneba √52+72=√74

10. algebruli Sekrebis xerxi

amoxsnebi, miTiTebebi:

2. a) 
( )

x y

x y

x y

x y

x

7 10 3

2 5 3

1

2

7 10 3

4 10 6

3 3

$

$

+ =

+ = -

+ =

- - =-

=-

) )

( )

x

y

x

y

1

2 1 5 3

1

1$

=-

- + =

=-

=
))  (-1;1)

z) 
x y

x y
x y

x y

x y

x y

y

2
3

3
2

2

4
1

3
1
4

6

12

3 9 2 4 12

3 3 4 4 48

3 2 1

3 4 47

6 48

&
$

$

+
-
-
=

-
-
+
=

+ - + =

- + + =

- =-

+ =

- =-

o
Z

[

\

]]

]]
) )

 
y

x

y

x

8

3 2 8 1

8

5$

=

- =-

=

=
))   (5;8);

T) 
x y y

x
y

x y y

x y

x y

x y

x

y

y

2 3
2

2
5

2
3

2 0

6

2

3 3 4 15

3 4 0

3 15

3 4 0

4

3

5 15

& &
$

$

+
- =

+ =

+ - =

+ =

- =

+ =

=

=-

- =

o
Z

[

\

]]

]
) ) )  (4;-3).

B CK

A
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5. radgan A da B wertilebi mdebareobs wrfeze, amitom maTma koordinatebma unda 
daakmayofilos wrfis gantoleba. miviRebT sistemas:

a) 
k b

k b

k

b

k

2 5

3 1

6

17

6

+ =

+ =-

=-

=

- =

)

e.i. y=-6x+17. aris saZiebeli wrfis gantoleba.

6.  a. wrfe gadis (2;0) da (0;6) wertilebze; 
 b. wrfe gadis (4;1) da (–1;–1) wertilebze.

9. vTqvaT, iyida x kombaini da y traqtori, maSin

 
,y x

x y

x

y

1 4

24

10

14
&

=

+ =

=

=
) )

10. vTqvaT, I-ze aiRo x t, II-ze ki — y t. x+y=460.

I-ze gaizarda mosavali 0,15x t-iT.

II-ze ki — 0,1y t-iT.

0,15x+0,1y=516–460.

460

15 10 5600

x y

x y

x y

x y

x

2 2 920

3 2 1120

200

&
+ =

+ =

- - =-

+ =

=

) )

I	→	200 t.

II →	260 t.

11. ,ab ba1 75=

ab a b18= + +

( )a b b a

a b a b

a b b a

a
10

4
7
10

10 18

40 4 70 7

9 18
&

+ = +

+ = + +

+ = +

=
)*

a

b

a

b
ab

2

66 33 2

2

1
21&

$

=

=

=

=
=) ) .

pasuxi: 21.
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16.       vTqvaT, VA=x da VB=y.

I. tB=2,5 ⇒ tA=4,5. miviReT 4,5x+2,5y=30.

II. tB=5 ⇒ tA=3. miviReT 3x+5y=30.

x y

x y
x

y
y

9 5 60

9 15 90
9

60 5 3
5

3
10 30

$+ =

- - =-
=

-
=

=
- =-

) *

pasuxi: 5 km/sT, 3 km/sT.

17.      I. vTqvaT, VA=x da VB=y.

10x+10y=650.

 AB=650km

II. tB=8 sT tA=8 sT+4sT.20wT.=12
3
1 sT.

x b
3
37

650y+ =

miviReT sistema: 

13 1950 24 65

13 65( )

x y

x y

x y

x y

x

y

x

x

x

65

37 24 1950

24 24 24 65

37 24 1950

30

35

30 24

30

&
$

$

+ =

+ =

- - =-

+ =

=

=

= -

= -

=

) ) )

pasuxi: 30 km/sT, 35 km/sT.

18. vTqvaT, pirveli 1 dReSi asrulebs samuSaos x nawils, meore ki y nawils, maSin 6x+6y=1.

Tu I muSa dReSi Seasrulebs x
2

 nawils, xolo II ki 3y nawils, maSin gveqneba:

x
y4

2
3 1+ =` j .

x y

x y

x y

x y

y

x

6 6 1

2 12 1

6 6 1

6 36 3
15
1

10
1& &

+ =

+ =

+ =

- - =-

=

=

Z

[

\

]]

]

Z

[

\

]]

]

Z

[

\

]]

]

I samuSaos Seasrulebs 10 dReSi.
II ki — 15 dReSi.

A BC

A  B 
C
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19. V1=x naw/sT, V2=y naw/sT.

x y

x y

2 2
12
5

3
24
11

+ =

+ =

Z

[

\

]]

]

21.	 I	→	x lari.
    ⇒ 

x y x

y x y

3
2

30 20

4
3

30 15

+ = =

+ = =

Z

[

\

]]

]	 II	→	y	lari.

23. a) 4x2+24x+36=0|:4    g) 100x2–64=0|:4
 x2+6x+9=0      25x2–16=0
 (x+3)2=0      (5x–4)(5x+4)=0
 x=-3       5x–4=0 an 5x+4=0

x=±
5
4

26. a) 1322–1312=(132–131)(132+131)=263;  b) (1001–1000)(1001+1000)=2001.

testi 
1. g; 2. g; 3. a; 4. d; 5. b; 6. g.

11. gantolebis amoxsna mTel ricxvebSi* (gagrZeleba)

moswavleebs vuTxraT, rom ax+by=c gantolebas mTel ricxvebSi da amonaxsni ar aqvs, 
Tu c ar iyofa usg(a;b)-ze. 

amoxsnebi, miTiTebebi:

1. 
a.  x2–y2=17  x–y=1

x+y=17
 (9;8); (9; –8); (–9;–8); (–9;8)

 (x–y)(x+y)=17
    x–y=17

x+y=1
    x–y=–1

x+y=–17
    x–y=–17

x+y=–1
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b.  x2+3xy=2  x=2
x+3y=1 x(x+3y)=2

    x=1
x+3y=2

    x=–2
x+3y=–1

    x=–1
x+3y=–2

g.  (2x–y)(2x+y)=7

d.  x2+3y2–4xy–6y–12=0  (–6;–4)
 x2–4xy+4y2–y2–6y–9–3=0  (–2;–2)
 (x–2y)2–(y+3)2=3   (–6;–2)
 (x–3y–3)(x–y+3)=3   (–2;–4)

e.  x2–y2–10x+2y+22=0
 x2–10x+25–y2+2y–1–2=0
 (x–5)2–(y–1)2=2
 (x–5–y+1)(x–5+y–1)=2
 (x–y–4)(x+y–6)=2
 
v.  x2–4xy+3y2=–1  x–3y=–1

x–y=1
 (2;1)

 x2–3xy–xy+3y2=–1
 x(x–3y)–y(x–3y)=–1 x–3y=1

x–y=–1
 (–2;–1)

 (x–3y)(x–y)=–1

z.  x2–5xy+6y2=3
 x2–2xy–3xy+6y2=3
 x(x–2y)–3y(x–2y)=3
 (x–2y)(x–3y)=3

T. 2x2+3xy–2y2=13
 2x2+4xy–xy–2y2=13
 2x(x+2y)–y(x+2y)=13
 (x+2y)(2x–y)=13

i.  x2–xy–6y2=5
 x2–3xy+2xy–6y2=5
 x(x–3y)+2y(x–3y)=5
 (x–3y)(x+2y)=5

k.  x2–6xy+5y2=5
 x2–xy–5xy+5y2=5
 x(x–y)–5y(x–y)=5
 (x–y)(x–5y)=5
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V Tavis damatebiTi savarjiSoebi

4. a) R; b) 4x2+12x+9≠0	⇒	x≠–
2
3 ; g) (|x|–1)(|x|–3)≠0	

x

x

1

3
&

!

!
o) x≠1;	-1;	3;	-3;

 d) (x2+3)2≠0	 	 x∈R;  e) (|x|–1)(x2+1)≠0	⇒	|x|–1≠0	⇒	x≠±1;

 v) x4–1≠0; (x2–1)(x2+1)≠0;		 (x–1)(x+1)≠0.
	 x≠1;	-1.

6. aris.

8. funqciis grafikia: a); d).

9. wrfivi funqciis grafikia, b da d ki wrfeebi ar aris. e.i. pasuxis a, b da e. v. wrfea, 
magram ar aris funqciis grafiki.

10. wrfivia. a) y x
9
5

9
1= - ;  g) y=5x2–5x–5x2+7=-5x+7 da d).

12. k=-2. y=-2x–2,5.

Tu x=0 ⇒ |y|=|-2,5|=2,5.

Tu y=o ⇒ |x|= ,
2
2 5
- =1,25.

13. y=kx+b; k=3. e.i. 

( ;

y x b

A
b

3

2 5
5 6&

= +

-
=- +o) (;

yxb

A
b

3

25
56 &

=+

-
=-+ o )b=11.

y=3x+11.

14. I gza:     ar mdebareobs.

II gza: davweroT A da B wertilebze gamavali wrfis gantoleba:

( ; )

( ; )

y kx b

A

B

k b

k b

k

b

k

2 3

1 5

2 3

5

2

7

2

&

= +
+ =

+ =

=-

=

=-

p* ) ) .

y=-2x+7 (1) SevamowmoT mdebareobs Tu ara (1) wrfeze c wertili:

-2·7+7=9
-14+7≠9 ar mdebareobs.

y

+1 +1 +1 +1 +1 +1 

-2 -2 -2 

x: 1 2 3 4 5 6 7

5 3 1 -1 -3  -5  -7

?
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15. a)   f:x→2x		 f(x)=2x

a)   f:x→ x
2

f(x)= x
2

.

16. a)
        v=kx+b

wlovaneba litr. wertili
k b

k b

k

b

k

3 58

7 65
4
7

52
4
3

4 7

+ =

+ =

=

=

=

Z

[

\

]]

]
)3 58 (3; 58)

7 65 (7; 65)

e.i. y x
4
7

52
4
3= +

b) 52 ,x y5 8
4
3

4
3

61 5&= = + = ;

g) y x60 60
4
7

4
211

&= = + ; 240=7x+211⇒ x=y
7
29

4
7
1= = , 4 wlis Zroxa.

17. vipovoT romelime wrfis gadakveTis wertili:

, ,y x

y x

1 3 0 7

3 5

=- -

= -
)   -1,3x–0,7=3x–5
    x=1; y=-2.

SevamowmoT y=0,5x–2,5 gadis Tu ara (1; -2) wertilze, e.i. wrfeebi ikveTeba.

18. a) [-4;5];  b) [1;2]; g) {-3;0;3};

d) f(x)>0, roca x∈(-3; 0) (3; 5).

f(x)<0, roca x∈(-4; -3) (0; 3).

19. f(x)=-x+3 g(x)=kx+b.

cxadia, b=3 da g(x) wrfe gadis (-2; 0) wertilze, e.i. g(x)=
2
3 ·x+3.

21. f:y=kx+b gadis (-2; 3) da (4; 0) wertilebze, e.i. k
2
1= -  da b=2. f(x)= x

2
1

2- + .

2x

x x 

x

x

2

x

2
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22. 
( )

y
x
x x

x
x x

x
2

2 4
2

2 2
2

2

=
-
-

=
-
-

= , roca x≠2. miiReba wrfe, romelsac ar unda mivakuT-

vnoT x=–2-is Sesabamisi wertili.

23. y=(2x–3)2–4(x–1)2–3=4x2–12x+9–4x2+8x–4–3=-4x+2.

24. a) A(a;	-2)	 —	 -2=3a	 a=
3
2-  .

  b) B(2a-1;	1,5)	 —	 1,5=3(2a–1)	 a=0,75.

25. y=-2x–2,5.
Oy:x=0 y=-2,5 CamokveTili monakveTebis
Ox:y=0 x=-1,25 sigrZeebia y RerZze — 2,5 x RerZze — 1,25.

26. vipovoT y=-0,5x+1 da y=2x-6,5 funqciaTa gadakveTis wertili. es wertilia (3; -0,5) 
vipovoT b, Tu y=-x+b gadis (3; -0,5) wertilze b=2,5. saZiebeli funqciaa y=-x+2,5.

27. a) wrfeebi y=ax da y=x+2 gadaikveTeba, Tu a≠1, e. i. eqneba erTi amonaxsni. Tu a=1, 
wrfeebi paraleluria da x∈∅.
b) Tu a≠6, wrfeebi ikveTeba; Tu a=6, wrfeebi erTmaneTs emTxveva – uamravi amonaxsni. 
g) y=(a+1)x da y=5.
Tu a=–1, wrfeebi paraleluria x∈∅.
Tu a≠–1, wrfeebi ikveTeba.

29. a) 2x+5y=56 ⇒ y
x

5
56 2=
- .

30. a) (a–1)3–3=2a–1 ⇒ 3a–3–3=2a–1.
 a=5.

31. 6x+18y=54 ⇒ x+3y=9.

x 3 6 3 indauri an 3 qaTami da
2 indauri, an 6 qaTami da 1 

indauri, an 9 qaTami
y 2 1

32. a) xy=24. 24=1·24=2·12=3·8=4·6. b) y x
3
2

10=- + . x=3k

d) 
x

y

x

y

1 1

20

2

20
&

- =

=

=

=
o ))  

x

y

x

y

1 20

1

21

1
&

- =

=

=

=
o ))  ( ; )

x

y

1 2

1
3 10&

- =

=
o)

pasuxi: (2;20); (3;10); (5;5); (6;4); (11;2); (21;1).

x 3 6 9 12
y 8 6 4 2

x 1 2 3 4 6 8 12 24
y 24 12 8 6 4 3 2 1
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34. a) 8·2–3,5y=9

,
y

3 5
16 9

2=
-
=

A(2; 2)

36. vTqvaT, x0, y0∈Z da 4x0-6 y0=7 ⇒ 2(2x0-3y0)=7 (1)
2x0-3y0=3,5. magram, daSvebis Tanaxmad (2x0-3y0)∈Z. e.i. M(x0, y0) wertili ar mdebareobs 
grafikze.

38. (3; )

2 5 1

A y

x y
&

- =
o) 2·3–5y=1 ⇒ y=1. A{3; 1}.

(2a–1)x+y=a wrfeze mdebareobs A(3; 1). e.i. (2a–1)3+1=a ⇒ a=
5
2 .

39. ( ; )M x

x y

0

4+ =
o) ⇒ x+0=4 ⇒ x=4. 

( ; )

bx y

M

2 5

4 0

+ = o) ⇒4b+2·0=5 ⇒b=
4
5 .

41. a) 
y x

y x

6 2

6 12

= -

= -
) ;  b) y x

y x
7
5

7
1

8 3

= -

=- +
* .

42. a) 
y

c
x

y x

3 3
17

5
2

2
9

=- +

= -

Z

[

\

]]

]
  1) amonaxsni ara aqvs, Tu: 3 5

2

3
17

2
9

c

c
5
6

&
!

- =

-
=-

N

P

O
O
O

Z

[

\

]]

]
,

2) aqvs uamravi amonaxsni, Tu: 

c
3 5

2

3
17

2
9

- =

=-

N

P

O
O
O

Z

[

\

]]

]
 ⇒ c∈∅.

3) aqvs erTaderTi amonaxsni, Tu: c c
3 5
2

5
6

&! !- - .

51. ,
a k

a n
k n

4 3

7 5
4 3 7 5&

= +

= +
+ = +o k, n∈N.

n= k
7
4

7
2- , e.i.

4k:7=m(2);
4k=7m+2. e.i. 4k=2; 9; 16 ⇒ k=4.

pasuxi: 19; 47; 75; 103; 131.

a

+7 +7 

k 4 11 18 25 32

19 47 75 103 131



135

55. raodenoba wona

didi yuTi x 24x
patara yuTi y 19y

24x+19y=709, x, y∈N.

y= x
19
24

19
709- + 709:19=37(6), amitom 24x=19k+6.

24x luwia, amitom k-c luwi iqneba.
  +38 +38 
24x=6; 44; 82; 120.
24x=120 ⇒ x=5 ⇒ y=

19
120

19
709

19
589

31- + = =

56.
dedali sapeki
mamali sapeki
wiwila sapeki

3

( 3)

x x
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t t

x y t

x y t

x y t N

x y t

x y t

y t
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3

3 5 100

3 100
3 5 100

3 3 9 300

2 8 200

t t

$

$

$ d

+ + =

+ + = -
+ + =

- - - =-

- =-

Z

[

\

]]

]
* )

4t–y=100 ⇒ y=4t-100 da x=100–y–3t=100–(4t–100)–3t. e.i. x=200–7t; y=4t–100.

3t 75 78 81 84
y 0 4 8 12
x 25 18 11 4

57. a) 4x2–y2=7 ⇒ (2x–y)(2x+y)=7, radgan x, y∈Z, amitom, 2x-y da 2x+y ricxvebic mTeli 
ricxvebia,	7=1∙7=(–1)(–7). e.i.

 1) x y

x y

2 7

2 1

- =

+ =
) ; 2) x y

x y

2 1

2 7

- =

+ =
) ; 3) x y

x y

2 1

2 7

- =-

+ =-
) ; 4) x y

x y

2 7

2 1

- =-

+ =-
) .

   (2; -3)   (2; 3)   (-2; -3)   (-2; 3)
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a b

a b
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3 5
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3 5 14
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- =-
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- =-

=
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W
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4
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4
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\
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]
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[

\

]]

]

testi TviTSemowmebisTvis

1. b; 2. g; 3. g; 4. a; 5. d; 6. a; 7. d; 8. a; 9. b;  10. g; 11. g; 12. b; 13. g; 14. b; 
15. d; 16. b; 17. a; 18. b; 19. g. 
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1. mravalkuTxedebi

sasurvelia, maswavlebelma Seaxsenos Cazneqili da amozneqili mravalkuTxede-
bi. amasTan ganumartos, rom SemdgomSi, mravalkuTxedSi vigulisxmebT mxolod 
amozneqil mravalkuTxeds.

reziume:

moswavles unda SeeZlos mravalkuTxedis kuTxeebis, gverdebisa da diagonalebis dasax-
eleba. unda icodes ramdeni diagonali gaivleba mravalkuTxedis erTi wverodan da 
ramdeni diagonali aqvs n-kuTxeds. unda icodes mravalkuTxedis Siga kuTxeebis jamis 
formula. amis gaTvaliswinebiT unda SeeZlos wesieri n-kuTxedis kuTxis gradusuli 
zomis povna konkretuli n-isTvis.

amoxsnebi, miTiTebebi:

1. magaliTisTvis ganvixiloT nebismieri xuTkuTxedi. samkuTxedis utolobis Tanaxmad,
A1A4<a1+a2+a3, analogiurad A1A5<a1+a2+a3+a4. nebismieri mravalkuTxedisaTvis msjeloba 
analogiuria.

2. x+2x+3x+4x+5x=60, saidanac x=4.

3. nebismieri wverodan gaivleba n–3 diagonali, e.i. diagonalebis raodenoba iqneba 
( )n n
2
3-

.

4. 120n=180(n–2) n=6.

5. Siga kuTxe tolia 150-is, e.i. 150n=180(n-2) n=12.

6. ( )n n
2
1- .

7. n–3=7 n=10.

2. paralelogrami. paralelogramis Tvisebebi

amoxsnebi, miTiTebebi:

3. paralelogramis maxvili kuTxe aRvniSnoT α-Ti , maSin blagvi kuTxis
gradusuli zoma iqneba	α+50°.	α+α+50°=180°	⇒	α=65°,	β=115°.

4. ∠Α=∠Α=25°+35°=60°
∠Β=∠D=180°	−	60°	=120°	.

Α

Β C

D

25°

35°
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5. a) maxvili kuTxe aRvniSnoT α-Ti , maSin blagvi kuTxea 4α.
α+4α=180°	⇒	α=36°;	β=144°;	
b)	α:β=3:7	⇒	α=3x;	β=7x.
3x+7x=180° ⇒ x=18°.
α=3∙180=54	da	β=7∙18°=126°.

6. ∠ΑBC=∠ADC=84°
∠ΑDB=84°−68°=16°
∠BAC=180°−84°=96°.

8. a) AB=CD≡a; BC=AD=a+25.
AB+BC=a+a+25=152:2 ⇒ 2a+25=76 ⇒ 2a=51 ⇒ a=25,5.
AB=25,5sm da BC=50,5sm.

9. ganv. ∆ABD. cxadia	AB=BD≡a.
AD≡b.

PABCD = 2a + 2b = 3,8 ) ⇒ b=0,8 da a = (3–0,8):2 = 2,2:2 = 1,1.PΔABD	= 2a + b = 3

10.  ∠ΑKB=∠CB (BC||AD, BK mkveTia) 
 ganv.	ΔABK.	∠Β=∠Κ.	e.i. ∠AB=AK=x
 P =8x=60 ⇒ x=7,5.
 AB=CD=x=7,5 sm.
 BC=AD=3x=22,5 sm.

  8x=60 ⇒ 2x=15

Α

Β C

D8

3

3

3KM 11. ∠ΒΑΜ=∠ BMA ⇒ AB=MB=3
 ∠CKD =∠ KDC ⇒ KC=CD=3
 MK=8-6=2. 
 BM=KC=3sm; MK=2sm. 

12. AB=BE=9sm; EC=15-9=6sm. 

14. Ada C wertilebi simetriulia O centris mimarT , e.i . O 
centris mimarT simetriiT Awertili gadadis C wertilSi. 
analogiurad, B wertili gadadis D wertilSi. 
e.i. AB monakveTi gadadis CD monakveTSi, BC ki DA monakveTSi. 
r.d.g. 

Α Β

CD
68°

Α

Β C

D

a

K

a

Α

Β C

DK 2xx

3x

x

A D

B

O

C
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16. x, maSin oboba iyo 8-x. 6x+8(8-x)=54 ⇒ 6x+64-8x=54 ⇒ 2x=10 x=5. 
iyo 5 xoWo da 3 oboba. 

17. 
(x:4∙4+2):6∙3+1=x	
(x+2):2=x–1
x+2=2x–2
x=4.

18. x+y=3(x-y)
	 	 (x+y)∙2=xy	

x+y=3x-3y ⇒ 4y=2x ⇒ x=2y
3y∙2=2y2 ⇒ y=3 x=6.

3. samkuTxedis ageba

sasurvelia maswavlebelma moswavleebs Seaxsenos an davaleba misces 7 klasis sax-
elmZRvaneloSi ganxiluli agebis amocanebi

amoxsnebi, miTiTebebi:

1. aageT samkuTxedi kuTxiT, am kuTxis mimdebare gverdiT da am kuTxis biseqtrisiT.

A C

D

B

b

A B

AA D

A C

D

B

b

ageba: aviRoT A kuTxe. gavavloT misi biseqtrisa da A wertili-
dan gadavdoT AD-s toli monakveTi.
kuTxis erT-erT gverdze A wertilidan gadavdoT AB-s toli 
monakveTi. gavavloT BD sxivi. am sxivis kuTxis meore gverdTan 
kveTis wertili iqneba samkuTxedis C wvero.

2. SemovxazoT wrewirebi A da B centrebiT erTmaneTTan 
gadakveTamde (M da N wertilebSi).
cxadia AM=MB da AN=NB, maSasadame M da N wertile-
bi mdebareoben AB monakveTis SuamarTobze. M da N 
wertilebi SevaerToT.

:4
∙4

+2

:6

∙3

x

1

4

6 1

3

+1

A B

M

N
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3. B wertilidan l wrfeze dauSviT marTobi

ageba:

b M K N

B B centriT SemovxazoT wrewiri b 
wrfesTan gadakveTamde. cxadia, B 
wertili mdebareobs MN-is Suamar-
Tobze. amis mere avageb MN monakve-
Tis SuamarTobs. ixileT amocana 2.

4. A wertilze gaavleT b wrfis paraleluri wrfe.

ageba: 
ageba: A wertilidan b wrfeze davuSvaT marTobi (ix. amocana 
3) AK sxivze, misi saTavidan gadavdoT 90°-iani kuTxe.

4. paralelogramis niSnebi

amoxsnebi, miTiTebebi:

1. ∠A=∠C p ⇒ ABCD paralelogramia ⇒ AB=CD=5 sm.
 ∠B=∠D

2. ΑO=OC p ⇒ ABCD paralelogramia ⇒ P=2(AD+BC)=2·17=34 sm.
 BO=OD

3. AB=CD p ⇒ ABCD paralelogramia ⇒ ∠A=180°–∠B=80°.
 AB||CD

4. BE=ED p ⇒ BEDF paralelogramia.
 BE||ED

5. MP+MQ+MK+MN=h1+h2.

b M K N

B

b

M

K

NA

PB
K

M

A Q

C

N
D
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6. a) avagoT ABD samkuTxedi sami gverdiT, D wertilidan 
gavataroT AD-s, xolo D-dan ki AB-s paraleluri wrfeebi 
erTmaneTTan gadakveTamde.

b) AO=
2
1 AC; OD=

2
1 BD. avagoT AOD samkuTxedi sami gverdiT. O wertilidan gadavzomoT 

OC=OA da OB=OD monakveTebi. B wertili SevaerToT A-sTan, C ki D-sTan.

g) miTiTeba: avagoT ABD samkuTxedi ori gverdiT da maT Soris mdebare kuTxiT.

d) miTiTeba: avagoT AOD samkuTxedi ori AO da OD gverdiT da maT Soris mdebare 
kuTxiT.

8. a wrfeze aviRoT ori A da D wertili. avagoT O cen-
tris mimarT. A da D wertilebis simetriuli A1 da D1 
wertilebi.

miRebuli AD1A1D oTxkuTxedi paralelogramia I niSnis Tanaxmad. a||A1D1. r.d.g.

9. ganv. ABCD oTxkuTxedi. O diagonalebis kveTis wertilia. radgan O oTxkuTxedis 
simetriis centria, amitom AO=OC da BO=OD. e.i. ABCD paralelogramia I niSnis Tanax-
mad.

12. daStrixuli figuris farTobi ganvixiloT, rogorc SAOD-SBCD=
2
1 ·8·7–

2
1 ·4·3=28.

5. paralelogramis farTobi
amoxsnebi, miTiTebebi:

1. S=9·10=90sm2.

2. 20=5·h ⇒ h=4sm. S=a·ha=3ha·ha=48 ⇒ ha=4sm.

3. ha·3=a
a=12sm.

6. a+b=35
 2a=5b ⇒

b
a

2
5= ⇒

5

2

a x

b x

=

=
o ⇒ 2x+5x=35 ⇒ x=5.

b=10sm; a=25sm; S=a·2=50sm2.

B C

Α

Ο

D

a

O

A D

D1 A1



144

7. a=3x; b=4x; c=5x. udidesi gverdi hipotenuzaa. e.i. 5x=2·15 ⇒ x=6.

S=
2
1 a·b=6x2=6·36=216.

S=216sm2.

8. beqam aiRo qliavis mesamedi — 4 cali, e.i. mas daxvda 12 qliavi, imdeni, ramdenic da-

tova ninom. es ki im raodenobis 
3
2 -ia, rac mas daxvda. e.i. ninos daxvda 18 qliavi, rac im 

raodenobis 
3
2 -ia, rac daxvda Teas. e.i. Teas daxvda 27 qliavi. dedam datova 27 qliavi.

9. (x2+4)(x+12)(x2+6)=0

x+12=0
x+6=0  ⇒ 

x=–12
x=–6  

6. samkuTxedis farTobi
amoxsnebi, miTiTebebi:

2. 
2

2

S ab

S c hc$

=

=
o ⇒ a·b=c·hc. 3. hc.10=5·20 ⇒ hc=10sm.

4.

A

20

15 15 C

B
BC=25dm.

 BC·ha=30·20 ⇒ 25·ha=30·20 ⇒ ha=24dm.

5. 16·33=22ha ⇒ ha=24sm.

7. kaTetis sigrZe aRvniSnoT x-iT. x2+x2=142 ⇒ x2=14·7.

S=
2
1 x2=

2
1 ·14·7=49sm2.

9. kaTeti da hipotenuza aRvniSnoT a da c-Ti. a c
4
3

4
3

4
41 3

2 2

+ = ⇒ a2+c2=41.

c a
4
3

4
3

4
9 3

2 2

- = ⇒ c2–a2=9.

miRebuli tolobebis SekrebiT miviRebT, rom 2c2=50 ⇒ c=5.

a2=16 ⇒ a=4; c=5; b=3.
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10. Ssr=4· a
4
3

10 3 100 3
2

2
= = .

11. S=4
4

1
a

a a
3

3 2 3 2 3
2

2
&$ = = = .

16. 22+979=1001.

7. samkuTxedis Suaxazi
amoxsnebi, miTiTebebi:

2. a:b:c=3:4:5 ⇒ a=3x; c=5x.
3x+4x+5x=60 ⇒12x=60 ⇒ x=5 ⇒ a=15; b=20; c=25.
saZiebeli samkuTxedis perimetria 60:2=30sm.

gverdebi ki a
2

=7,5; b
2

=10 da c
2

=12,5.

3. radgan fuZis paraleluri Suaxazis sigrZea 3 sm, e.i. fuZis sigrZea 6sm. gverdebis ki 
(16-6):2=5sm.

4. miRebuli oTxkuTxedi marTkuTxedia. perimetri ki 2
2
3
2
4+` j=7sm.

5. MN monakveTi ABC samkuTxedis Suaxazia, e.i. MN= AC
2

=12. ∆ACD-dan analogiurad miviRebT, rom MP=NK=5.
MNKP oTxkuTxedis mopirdapire gverdebi tolia. e.i.
MNKP paralelogramia. P=2(12+5)=34sm.

6. M, N da K wertilebis SeerTebiT miviRebT MNK samkuTxeds. samkuTxedis wveroebidan 
gavavloT mopirdapire gverdebis paraleluri wrfeebi erTmaneTTan gadakveTamde. 
amgvarad miRebuli samkuTxedi iqneba saZiebeli ABC samkuTxedi.

7. MN Suaxazia. e.i. MN||AC. ganv. ∆ABK. AB gverdis M 
Suawertilidan gavlebulia fuZis paraleluri wrfe, 
e.i. MP Suaxazia. maSasadame, BP=KP.

B

M

N C

K

A P D

B

M

A

p

K

N

C
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8. wina amocanis Tanaxmad (ix. naxazi), SuaxaziT simaRle gaiyo or tol monakveTad. ma-

Sasadame, S∆MBN=
2
1 BP·MN=

2
1 · BK
2

· AC
2

=
4
1 SABC. analogiurad SAMK=SKNC=SMBN=

4
1 SABC.

SMNK= SABC –3·
4
1 SABC=

4
1 SABC=5 sm2.

9. SABC=4·SMNB=12sm2.

10. miTiTeba: gaavleT samive Suaxazi. amgvarad, miRebuli oTxive samkuTxedi tolia 

(gverdebis sigrZeebia ;a b
2 2

 da c
2

, sadac a, b da c Tavdapirveli samkuTxedis gverdebis 

sigrZeebia). cxadia, es yovelTvisaa SesaZlebeli.

11. a) x
100
150

100
50

$ $ =1,5·0,5x=0,75x. e.i. Semcirda 25%-iT.

12. iyo a:b, gaxda 1,5a:(0,5·b)=3·a:b. e.i. ganayofi gaizarda 3-jer.

13. radgan 10 sT-Si ivseba, e.i. I miliT 1 sT-Si Cadis 1800l:10=180l. II miliT ki saaTSi 
gaedineba 1800l:15=120l. e.i. roca orive mili gaxsnilia, saaTSi Cadis 180l–120l=60l.
5 saaTSi Cava 5·60l=300l.

8. rombi, rombis Tvisebebi 
amoxsnebi, miTiTebebi:

1. 9x=180° x=20°. 80°; 100°

6.     AK
AB
2

= . e.i. ∠A=60°.

7. rombis gverdia 2 sm, simaRle ki - 1 sm-ia. e.i. kuTxe 30°-ia.

8. a = 8 sm. 
ganv. ∆ABK.	∠K=90°, BK=

1
2

AB=4.

A K D

B C 

8

A

4

K 2 D

B C 
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9. miRebuli oTxkuTxedi rombia, radgan diagonalebi erTmaneTiT Suaze iyofa da 
urTierTmarTobulia.

10. rombi paralelogramis kerZo SemTxvevaa. a·ha=b·hb formulidan miviRebT aha=ahb ⇒
ha=hb.

14. vTqvaT aris x skami da y sportsmeni.  6( 1) 3

5 4

x y

x y

- + =

+ =
o ⇒6x–3=5x+4 ⇒ x=7. y=39.

9. rombis niSnebi. rombis farTobi

amoxsnebi, miTiTebebi:

1. a=8sm. ganv.: ∆ABK.	∠K=90°, BK=
2
1 AB=4; S=8·4=32,

2. sr=
2
1 d1d2= 2

1 ·5·9=22,5.

3. ganv. ∆ABK. ∠A=45°⇒AK=BK≡h. 2h2=25⇒h=
2
5

S=
2
25 2 =2,5 2

4. 6α=180°⇒a=30°⇒h= a
2

. S= a a a
2 2

2
$ = .

5. α=30°⇒a=2h=20sm.  S=a·h=200sm2.

6.
a=10 2

1
S d d

S a h 2
11 &

$

=

=
p ·16·12=10h⇒h=9,6sm.

8

A

4

K D

B C

5

A

B C

45°
K D

A

B

K

a

D

C

6

8
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7. KD=5⇒AK=x–5.
ganv.: ∆ABK.	x2=(x–5)2+144 ⇒ x2=x2–10x+15+144 ⇒

 10x=169 ⇒ x=16,9.
 S=12·16,9=202,8sm2.

8. 
Sr=18h
Skv=144  ⇒ h=8

9. cxadia, rombis maxvili kuTxe 60°-ia.

Sr=5•5•
√3
2 =25√3

2

10. d1=3x; d2=4x
S=1

2  3•x•4x=24 ⇒ x=2

10. marTkuTxedi, kvadrati

amoxsnebi, miTiTebebi:

1. ∆COD.	CO=OD≡x, ∠COD=60° ⇒ CD=x.
 6x=3,6 ⇒ x=0,6. AC=BD=2x=1,2.

2. ganv.: 
.

50

COD OC OD

COD
&

O

c+
=

=
o ∠OCD=∠CDO=65°.

∠BDA+∠CDO=90° ⇒ ∠BDA=25°.

4.
x+3x=90° ⇒ x=22,5°.ganv. ∆AOD. α gare kuTxea. e.i.
α=2x=45°.	

x

A

B

12

x-5

13

K 5 D

C

x xx

x
O

x

60°
x

B C

A D

B C

A D

50°
O

x

3x
x x

B C

A D

3x
Oα	
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5. 5α=90°	⇒	α=
5
90c =18°.

2α=36° da	3α=54°.

6. OM=4sm ⇒ AB=8sm.
ON=6sm ⇒ BC=12sm.
P=2∙(8+12)=40sm.

7. PABCD=24 ⇒ AB+BC=12.
BM= x

2
=x

(∆ABM=∆DCM)	⇒ ∠BMA=∠CMD=45°.
e.i. AB=BM=x.

8.

A

4

D

B C

2 2

ganv.:	∆BCD,	∠C=90°. BD=4 ⇒ CD=2 2 .
 CD aris meore kvadratis diagonali. misi gverdi aRvniS-

noT b-Ti. b2+b2=(2 2 )2 ⇒ 2b2=4·2 ⇒ b=2a.

9. CD=1 ⇒ BD= 2 . BD meore kvadratis gverdia.
 misi diagonali aRvniSnoT d-Ti. d2=( 2 )2+ 2 2 ⇒ d2=4 ⇒ d=2.

10. MNPK kvadratia, MN=AC=12sm.
 P=4∙12sm=48sm

3α	

3α	
2α	

B C

A D

C

N

A

6 O

4

M D

B C

x

A

B

x 2x 2

2x D

CM

A

1

D

B C

2

M

B

A

N

K

C

D

P
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11. simetriis centria diagonalebis kveTis wertili. simetriis RerZi ara aqvs.

12. kvadratis simetriis centria diagonalebis kveTis wertili. simetriis RerZia 
diagonalebi da gverdebis SuamarTobebi. sul 4 cali.

11. trapecia, trapeciis Suaxazi
amoxsnebi, miTiTebebi:

1. sasurvelia gavamaxviloT yuradReba imaze, rom trapeciis ferdTan mdebare kuTx-
eebis jami 180·-ia.

 (AB mkveTia. BC||AD)
∠B=180°–74°=106°, ∠C=180°–68°=112°.

2. ∆ABD-Si SDuamonakveTis sigrZea 21 sm, e.i. AD=42sm. ∆BCD-dan analogiurad miviRebT, 
rom BC=2·6sm=12sm.

3. B C

NM

DA

3x K
8x

5x=10 ⇒ x=2.
ganv. ∆ABC. MK=3x ⇒ BC=6x=12.
AD=16x=32.

pasuxi: BC=12sm da AD=32sm.

4. SuamonakveTis sigrZeebi aRvniSnoT x da y-iT. maSin fuZeebis sigrZeebia 2x da 2y.
x+y=8 da x–y=2 ⇒ x=5 da y=3.fuZeebis sigrZeebia 10sm da 6 sm.

5. a=2x; b=3x. a b x x
2

7
2

2 3
5&

+
=

+
= . x=2.

a=4m; b=6m.

6. a=b+4 da 7
a b b b
2 2

4
7&

+
=

+ +
= ⇒ b=5sm. a=9sm.

B C

DA
74° 68°
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7. x
y

5

2 C

N
K

D

B

M

P

A

ganv. PBCK trapeciis MN SDuaxazia,

 e.i. x
y
2
2

=
+

⇒ y=2x–2 (1).

AMND trapeciidan miviRebT y x
2
5=
+ ,

saidanac (1)-is gaTvaliswinebiT 2x–2= x
2
5+ ⇒ 4x–4=x+5 ⇒ x=3 da y=4.

8.

A E
670

x x
230

DN F

B M x C M wertilidan gavavloT ME||AB; MF||CD. ∠EMF=90°
AE=BM=MC=FD=x.

MN medianaa. MN= AD x AD BC
2
2

2
-

=
- , e.i. AD–BC=6; 

AD+BC=14, saidanac AD=10; BC=4.

testi 
1. g; 2. g; 3. d; 4. b; 5. g.

12. marTkuTxa trapecia, tolferda trapecia
amoxsnebi, miTiTebebi:

1. AM=16sm da MD=36sm. Suaxazis sigrZe tolia MD=36sm. BC=a da AD=b. a b
2
+ =36 ⇒

a+b=72 ⇒ b=72–a. 

 AM= b a a a
2 2

72-
=

- - =16 ⇒ 72–2a=32 ⇒ a=20.

 pasuxi: mcire fuZis sigrZea 20sm, Suaxazis ki 36sm.

2.	α–β=40°,	α+β=180°	⇒	α=110° da β=70°.

3.

A M D

B C

K 2,7

a

60°

ganv. ∆ABK. ∠A=60° ⇒ ∠B=30° ⇒ AK= AB
2

=0,5.
analogiurad ∆CMD ⇒ MD=0,5.
BC=KM=2,7–(0,5+0,5)=1,7.

pasuxi: BC=1,7sm.
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4.

A D

B C

x x

2x2x

a

60°

x=
2

49 15
2
34-

= =17

AB=2x=34. P=15+49+2·34=132sm.

5. B

K

a

30
°

60°
2,712 x

2424

b
A

C

D

∆ABK ⇒ AK= AB
2

=12. BC=a; AD=b ⇒ b a
2
- =12 ⇒ b-a=24.

b+a=43. e.i. b=
2
67 ; a=

2
19 .

6. a b
2
+ =30 da a b

2
- =6 ⇒ a+b=60 da a–b=12 ⇒ a=36 da b=24.

7.

x

A y 

F

x

y
45°

45°M

E

45°
x

D

B C AD=17.

CD monakveTis EF SuamarTobi AD gverds kveTs M wertil-
Si. ganv. ∆CMD. MK medianaa da simaRle, e.i. CM=AD=x. 
∠D=∠C=45° ⇒ ∠CMD=90°.

ganv. ∆EMD. 45

90

D

E

c

c

+
+
=

=
o⇒ ∠EMD=45°, ∠AMF=45° ⇒ AM=AF=y. 

BF=x+y=AD=17.

(vertikaluri kuTxeebi). ganv. ∆AMF, A=90°, ∠AMF=45° ⇒ ∠ AM=AF=y. BAMC marTkuTxe-
didan BA=x.

8.
60°

8

A 60°

30
°

8

8

60° D

B C cxadia, es diagonali ver iqneba BD diagonali, radgan ∆BAD 
marTkuTxa iqneba, xolo BCD ki blagvkuTxa.

ganv. ∆BAC. AC=8
∠B=90° p ⇒ BC=4. Suaxazis sigrZea BC AD

2 2
4 8+

=
+ =6sm.

∠A=90°
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9.

A

B C

12
30

°
D

7

∠ADC=120° ⇒ ∠BDC=30°
ganv. ∆BDC. ∠B=90°. o ⇒ BC=

2
7 .

SuamonakveTis sigrZea 
, ,BC AD

2 3
3 5 12

2
15 5+

=
+

= =7,75.

10. es oTxkuTxedebi paralelogramebia.

11. gaferadebuli ∆-is kaTetebis sigrZeebia 1 da 2. e.i. hipotenuzis sigrZea 5 . miiReba 

kvadrati, romlis gverdis sigrZea 2 5 . P=8 5 .

12. cxadia, Tu trapecias aqvs simetriis RerZi, is gadis fuZeebis Suawertilebze, e.i. 
ABCD trapeciaSi (BC||AD)	B	→	C da A	→	D. e.i. AB	→	CD	 AB=CD. r.d.g.

13. 22 DdRe aris 3 sruli kvira da kidev erTi dRe. Tu gvinda, rom Tanxa iyos udidesi, 
is erTi dRe unda iyos kvira, radgan kviraobiT uxdian yvelaze met Tanxas — 30 lars. 
kviraSi uxdian 5∙10+20+30=100	lars. 22 dReSi aiRebs	3∙100+30=330 lars.

14. x+ x
100
60 =80 x=50; 50; 30.

15. speqtaklze movida 
100

60 75

4

15 3$
=45 bavSvi. carieli darCeba 64–45=19 skami.

13. trapeciis farTobi
amoxsnebi, miTiTebebi:

1. S= 225
45a b

h h h h
2

225
2

10 35
2

10
5

& & &$ $ $
+

=
+

= = .

2. 200= a
2
26+ ·10 ⇒ a+26=40 ⇒ a=14.

3. 400= a b
2
+ ·20 ⇒ a b

2
+ =20. Suaxazis sigrZea a b

2
+ =20sm.

4. a:b=4:5 ⇒ a=4x da b=5x. 36=
2

2
x x4 5

$
+ ⇒ 9x=36 ⇒ x=4. a=16sm da b=20sm.
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5. ganv. ∆ACK
∠A=45°
∠K=90°

N

P

O
O
O
OO

⇒ AK=CK=4 2 .
AC=8

 S=AK·CK=4 2 ·4 2 =32.
 S=32sm2.

6. AD=a; BC=b; AK= a b
2
+ =10.

 SABCD=AK·CK=100.

  pasuxi: S=100sm2.

7. AK= AD BC
2
- =9.

ganv. ∆ABK. 412=92+h2 ⇒ (41–9)(41+9)=h2.

 h= 32 50$ ⇒ h=4·2·5=40.

9. ABEF paralelograms da FECD trapecias toli simaRle 
aqvT.

SABEF=x·h
      p⇒ x= x

2
40 2- ⇒ x=10.

     SABEF= x x
h

2
12 28

$
- + -

10. SABCD= S∆ΑMD–S∆ΒΜC=
4
6 3

4
3 3

4
27 32 2

- = .

11. MN=8. BK=KP=h.

 SAMND= h h
2

8 12
10$

+
=

     p ⇒ SMBCN·SAMND=6h:10h=3:5.
 SMBCN= h h

2
4 8

6$
+

=

A K

B C

45°

8

D

A
45°

K D

B C

41

51

A K 69 D

B C

41

A x

CEB

h

F 28-x D

x 12-x

A

3

B
3

6

3

C

D

M

M

A

k

P D

N

CB
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12. roca II movida finiSTan, e.i. t droSi gairbina 100 m. III CamorCeboda mas 10m-iT. e.i. 

gairbina 90, imave t droSi. ;V
t
V

t
90 100

3 2= =  analogiurad SegviZlia davadginoT, rom 

V
V

9 10
10 10

2

1

$
$= , e.i. V1:V2:V3=100:90:81 ⇒ 

V
V

81
100

3

1 = ⇒ V1=100x da V3=81x. t droSi, roca I-ma 

gairbina 100 m, e.i. S1=100. vTqvaT, III-m gairbina S3 m, e.i. t=
V
S

V
S

x x
S

100
100

812

1

3

3 3
&= = ⇒ S3=81m. 

e.i. III CamorCeba I-s 19 m-iT.

13.

nab.-is sigrZe
nab.-is raod.

t droSi t droSi maRalma gaiara xy manZili, da-
balma ki 0,8·1,2y=0,96xy. e.i. maRali dadis 
ufro Cqara.

m x y
d 0,8x 1,2y

14. monakveTis Suawertilis koordinatebi

amoxsnebi, miTiTebebi:

2. (3+0
2 ; 4+0

2 ); 

3. B(x;y) 2+x
2 =1 da 3+y

2 =1

5. AB monakveTis Suawertili aRvniSnoT c-Ti. cxadia, c(12 ;12 ). saZiebeli wertili aris 

c-is simetriuli c1 wertili koordinatTa saTavis mimarT. c1(–1
2 ;–1

2 ).

6. c(0;y) AC=CB √(5–0)2+(7–y)2=√(3–0)2+(–1–y)2 ⇒ 25+(7–y)2=9+(y+1)2 ⇒ 16(y+1+7–y)(y+1–7+y) ⇒  
⇒ 16=8(2y–6) ⇒ y=4

7. D wertili aris AC monakveTis Suawertili, anu misi koordinatebia D(1;1) 
BD=√22+42=2√5

9. x•0,7=21 x=30 x-iT aRvniSneT sawyisi fasi.

10. 7-dan unda airCios 5, anu unda datovos 2. 7-dan 2-is arCevis 7•6
2 =21 variantia. 
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13. biWs unda hyavdes 3 Zma, anu biWebis raodenobaa 4. analogiuri msjelobiT gogoe-
bis raodenobaa 3. pasuxi – 7 bavSvi.

14. a da b SeiZleba, g da d – ara.

testi. 
1. b; 2. d; 3. d; 4. g; 5. d. 

VI Tavis damatebiTi savarjiSoebi

3.  paralelogramis kuTxeebi simaRleebs Soris kuTxeebis tolia. e.i. 
 a. 45° b. 135°

4. 

A C

B

K

y

x

M

N

P=2x+2y=2(x+y)=10

5.  7x=1,4 
 x=0,2  gverdebia 0,6 m da 0,8 m

6.  BD=0,9=AB
 AB+BC=1,9 e.i. BC=1 m

7.  ABCD rombia, e.i. AB=BD=6

8.  

A

E2

2,8 F

CB

D

BC=AD=4,8

10. paralelogramis ∠A+∠B=180° 
 e.i. ∠1+∠2=90°

A

CB

DK

1

2
O

A

B
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11. mocemulobis Tanaxmad ∠ADB=∠DBC=30°; ∠ABD=90° 
 e.i. AD=2AB AB=20 sm; AD=40 sm

12. 

A

CB

D

O
x

x+4

4x+4(x+4)=56
 2x+4=14
 x=5
 AB=10  BC=18

13. AB=4 m
 ΔABO tolgverdaa e.i. AO=AB=4
 AC=8 m

14. 
A

C Bx y

x+y=6
 P=2(x+y)=12

15. I SemTxveva
 9x=45
 x=5 
 marTkuTxedis gverdebia 10;25

 II SemTxveva
 12x=45

 x=15
4

 marTkuTxedis gverdebia 7,5 da 18,75

16.

A
xx

x
y

N

M

K

C

B cxadia, MBKN paralelogramia da AMN samkuTxedi 
tolferda. P=2x+2y=2(x+y)=30.

18. BD=AB=AD

 e.i. PABCD
BD =4

A

CB

D
60°

A

CB

D
Kx
x

2x

O

2x
5x

5x
2x

2x

2x
5x

5x

A

CB

D
60°
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19. ABCD rombia P=48

20. S=12•13+12•5
2 =186 

21. miRebuli oTxkuTxedis gverdebi diagonalebis paraleluria da maTi naxevrebis 
tolia. e.i. 
a. rombi; 
b. marTkuTxedi; 
g. kvadrati; 
d. paralelogrami.

22. ix 21. 

23.

A b D

B a C BC=a; AD=b. AB=CD= a b
2
+ .

P=a+b+2· a b
2
+ =2(a+b)=21. AB=CD= a b

2
+ =

4
21 .

24.

12
45°

A K b D

B a C BC=a; AD=b ⇒ a b
2
+ =21.

ganv. ∆ABK. AK=BK=12.

 AK= b a
2
- =12.

42

24

a b

b a

b

a

33

9
&

+ =

- =

=

=
o) ) AD=33.

25. AD:BC=7:3 ⇒ AD=7x; BC=3x. AD-BC=3,2 ⇒ 7x–3x=3,2 ⇒
⇒ 4x=3,2 ⇒ x=0,8.

AD BC x
2 2

10+
= =5x=4.

26.

M N

17A

K

D

3B    C ∆ABD-Si KN Suaxazia ⇒ KN=
2
17 .

∆ABC. KM Suaxazia ⇒ KM=
2
3 .

MN=KN–KM=
2
17 –
2
3 =7.

pasuxi: MN=7sm.

A

B

7x D

C3x
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27. M

K
10 10

20

B

h

P

a

Q A

M

A wertilze gavataroT a wrfis paraleluri wrfe. 
 BK sxivTan gadakveTis wertili aRvniSnoT M-iT.

 PQ
MB

QL
2

15

10
&

= =

=
p  PL=5sm.

28.

A α
α

b

a
α

D

B C BC:AD=2:5 ⇒ BC=2x da AD=5x. ∠BCA=α (BC||AD, AC mkve-
Tia) ⇒ AB=BC=CD=2x.

P=5x+6x=11x=132 ⇒ x=12. BC AD x x
2 2

2 5
2
7+

=
+

= ·12=42.

29. AB=BC=CD≡x	(ix. amocana 13). 3x+1,5=4,5 ⇒ x=1.

30.

M 10 18 
K

A

C

N

D

B AC, A kuTxis biseqtrisaa ⇒ AB=BC
BD, D kuTxis biseqtrisaa ⇒ DC=BC o ⇒AB=BC=DC.
MK=10 ⇒ BC=20; KN=18 ⇒ AD=36.
P=3·20+36=96.

pasuxi: P=96sm.

31.

x

1

A
2

2x

x

60°
D

xB    C ∠1=∠2 ⇒ AB=BC=CD=x.
ganv. ∆ACD
∠C=90° p ⇒ ∠CAD=30° ⇒ AD=2x.
∠D=60°
∠BAD=∠BAC+∠CAD=60° ⇒ AB=CD=x.

P=5x=2 ⇒ x=
5
2 . AD=2x=

5
4 =0,8.

32.

7x

A x K 7x
45°

D

xB   C ∠C=135° ⇒ ∠D=45°. BC:AD=1:8 ⇒	BC=AK≡x;	KD=7x.
ganv. ∆CKD

∠k=90° p ⇒ CK=KD=7x.
∠D=45°

BC AD x
2 2

9+
= =18 ⇒ x=4. AB=7x=28sm.

33.

A

B

60°

C

60°
P 4 

30°
D

K
BC AD
2
+ =8 ⇒ BC+AD=16 ⇒ BC=6 da AD=10.

C wertilidan gavataroT AB ferdis paraleluri CP 
monakveTi. cxadia, ∠CPD=60°; ∠PCD=90°. PD+AD–BC=4. 

∆PCD ⇒ PC=2. cxadia, PC<CD D P<` j
S S

. PC=AB, e.i. AB mcire ferdia da AB=2sm.
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34. B1 wertilTa geometriuli adgilia B wertilze gamavali AC wrfis paraleluri 
wrfe da am wrfis simetriuli AC-s mimarT.

36.

A

h1

K

h2

C

B AB=BC≡a	S∆ABK=
2
1 ABh1= 2

1 ah1 S∆BKC=ah2

S∆ABC=S∆ABK+S∆BKC=
2
1 a(h1+h2) (1)

S∆ABC=a·h2. aqedan (1)-is gaTvaliswinebiT miviRebT, rom h1+h2=ha·(ha — fuZeze daSvebuli 
simaRlea da e.i. ∆ABC-sTvis madmivi sididea). r.d.g.

37.

A

 3sm

K

3

30°
D

B C ganv. ∆CKD
∠K=90° CK=

2
3

SABCD=
2

3 16
2
3

2
19
2
3

4
57

$ $
+

= = =14,25.

S=14,25sm2.

38.

A

3

K
45°

D

B    C
KD= AD BC

2 2
54 42

2
12

6
-

=
-

= = . ∆CKD ⇒

CK=KD=6.

SABCD=
2

54 42+ ·6=96·3=288.

pasuxi: S=288sm2.

39. CK≡h
 h2=172–x2=392–(44–x)2 ⇒ (44–x)2–x2=392–172 ⇒

⇒ (44–2x)·44 22 56
2 28

$= ⇒ 44–2x=28 ⇒ 2x=16 ⇒
⇒ x=8.

AD BC BC
2 2

44
&

- - =8 ⇒ BC=28. h2=172–82=9·25 ⇒ h=15.

AD BC
h

2 2
44 28

15$ $
+

=
+ =36·15=540. S=540m2.

40.

A 3x K 4x D

B 3x C S∆ABC:S∆ACD=3:7 ⇒ BC:AD=3:7 ⇒ BC=3x da AD=7x.

3S x h

S x h S
S

2
1
4 2

3ABCK

CKD CKD

ABCK
&

$

$ $

=

=
=

3 3
p .

17 39 17

A
x

K D

B C
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41.
B x

5

C

5 25 2
5

xA K 5 D

M ∠K=90° ⇒ ∠A=∠D=45°.
∆CKD ⇒ CK=KD=5, CD=5 2 .

BC≡x.	SABCD= x x
2
10+ + ·5=45 ⇒ x+5=9 ⇒ x=4.

AB=CD=5 2 sm; BC=4sm; AD=14sm.

42.
a
b

h
h

7
5

b

a= = ⇒ a=14sm; b=10sm.

43. 16·ha= 12·hb ⇒ 
h
h h x

h x4
3 3

4b

a a

b

&=
=

=
. ha+hb=14 ⇒ 7x=14 ⇒ x=2.

ha=6m; hb=8m.

44. a=6; b=3. hc=
h h
2

a b+

 a·ha=b·hb ⇒ 
h
h

2
1

b

a = ⇒ hb=2·ha

p
⇒ hc=
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1. Talesis Teorema

reziume:

moswavleebi gaecnobian Talesis Teoremas da Teoremas proporciuli monakveTebis 
Sesaxeb. iswavlian monakveTis dayofas n tol nawilad, monakveTis gayofas mocemuli 
proporciiT.
amoxsnebi, miTiTebebi:

1 da 2 amocanebi, zogadad, ganxilulia paragrafSi, amdenad moswavleebs unda SeeZloT 
monakveTis dayofa nebismieri konkretuli raodenobis tol monakveTad.

3.
KB
AK

BP
PC= , saidanac PC

9 3
2= , e.i. PC=6.

4.
CN
DN

MB
AM

5
2= = .

5. C

A

N

M B

MN||AC ⇒ CN:NB=AM:MB.
CN=30.
BC=10+30=40

6. AKB kuTxis gverdebi gadakveTilia
 AB da MN paraleluri wrfeebiT, e.i.
 AM:MK=BO:OK=2:3 ⇒ AM=2x da MK=3x, e.i. AK=KC=5x.
 AM:MC=2:8=1:4.

7. 

11

5

515–5=10

117

  

8.  x=a–b
2 =4

9. a) S=600+100t; b) S=600–100t.

10. vTqvaT, unda Sekeron x palto. daxarjuli Tanxaa 60x+400 lari, gayidvebis Sedegad ki
aiRes 120x lari. mogeba unda iyos 20%. e. i. aRebuli Tanxa unda iyos daxarjulis 120%.

( )x
x

100
60 400 120

120
+

=

60x+400=100x
40x=400
x=10.

B

N

CM

O

A
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3. samkuTxedis biseqtrisis Tviseba
reziume:

moswavleebi gaecnobian samkuTxedis biseqtrisas Tvisebas. SeZleben am Tvisebis gamoy-
enebas gamoTvliTi tipis da agebis amocanebSi.

amoxsnebi, miTiTebebi:

4. 
AC
AB

3
5= AB=5x, maSin AC=3x, e.i. 8x+8=32. x=3. 

gverdebia 8; 3x=9 da 5x=15. 
udidesi gverdia 15.

5.

2x

9

3x

6
3x=6    2x=9 da 3x=9 SemTxvevebi ar
x=2    akmayofilebs samkuTxedis

 mesame gverdis sigrZea 10.  utolobas.

6. kaTetebi iyos 3x, 4x. davweroT piTagoras Teorema. 5x=35. 

8.  

A
O

B

a. AO:OB=12:5 fuZe iyos 2y 30:y=12:5 y=12,5. fuZea 25 sm.
 b. AO:OB=5:12 (ar akmayofilebs samkuTxedis utolobas).

10. vTqvaT, daTos aqvs x lari, levans y lari, kaxas ki z lari, maSin 

x+y=15,7
*  y+z=12,8

x+y+z=20

I da II tolobebis Sekrebis Sedegad miviRebT: x+y+z+y=28,5, romelSic mesamis CasmiT
miviRebT, rom y=8,5, am ukanasknelis I da II-Si CasmiT ki —	x=7,2 da z=4,3.

pasuxi: daTos aqvs 4 lari da 30 TeTri, levans – 8 lari da 50 TeTri, kaxas – 7 lari da
20 TeTri.

12. viangariSoT gaumuqebeli samkuTxedebis farTobebi da gamovakloT kvadratis 
farTobs.

4. samkuTxedis medianebis Tviseba
reziume:

moswavleebi gaecnobian samkuTxedis medianebis Tvisebas. naxaven, rom samive medianis
gavlebis Sedegad miRebuli eqvsive samkuTxedi toldidia. gaecnobian tolgverda 
samkuTxedSi Caxazul da masze Semoxazuli wrewirebis radiusebis gamosaTvlel for-
mulebs.
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amoxsnebi, miTiTebebi:

1. medianebi gadakveTis wertiliT iyofa 2:1 SefardebiT (wveros mxridan).

4. tolgverda samkuTxedSi biseqtrisebi, simaRleebi, medianebi emTxveva, amitom biseq-
trisebis (rac igivea, medianebis) gadakveTis wertilic gverdidan daSorebuli iqneba 
misi sigrZis mesamediT.

6.  α+30°+α=90° ⇒ α=30° e.i. 
 ΔABC tolferdaa, AB=5+CD.
 ΔACD-Si gavlebulia hipotenuzis mediana 
 CK=AD:2=5

7.

A

B

C

O

M

SAOM=SOMC=S (OM medianaa). vaCvenoT, rom
 

  S∆ABO:SAOM=2:1 (BO:OM=2:1 da simaRle saerTo aqvT).

5. medianebis Tvisebis gamoyeneba agebis amocanebSi

a) avagoT CAA1 samkuTxedi sami gverdiT. CA1 sxivze gadavdoT A1B=A1C. A da B wertilebi 
SevaerToT.
b) avagoT ADC samkuTxedi sami gverdiT. avagoT DC monakveTis C1 Suawertili. AC1 sxivze
gadavdoT C1B=AC1 monakveTi. B da C wertilebi SevaerToT.
g) avagoT ODC samkuTxedi sami gverdiT. am samkuTxedSi. gavavloT CA1 mediana. CA1 sxiv-
ze gadavdoT. A1B=CA1, xolo A1O sxivze ki OA=OA1.
d) avagoT OBA1 samkuTxedi sami gverdiT. BO sxivze gadavdoT OD=

2
1 OB, xolo A1O sxivze 

OA=20A1 monakveTebi. gavavloT BA1 da AD sxivebi erTmaneTTan gadakveTamde. gadakve-
Tis wertili aRvniSnoT C-Ti. A, B da C wertilebi SevaerToT.
e) avagoT BOC samkuTxedi sami gverdiT. CO sxivze gadavdoT OC1= 2

1 OC, xolo BO sxivze 

OB1= 2
1 OB monakveTebi. gavavloT CB1 da gadakveTis wertili aRvniSnoT A-Ti. A, B da C 

wertilebi SevaerToT.

6. maxvili kuTxis sinusi, kosinusi da tangensi
amoxsnebi, miTiTebebi:

1. 

A B

C

α
6

tgα=3
4 ⇒ 

CB
AC=3

4 ⇒ AC=6•4
3 =8

5

5

A DK

B C

α

α

30
°

30°+α
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3. 

A

B

CD

13

BD
13 =11

26 ⇒ BD=5,5

7.  BD=3; AD=4; CD=3

 tgα=3
4; tgα=3

3=1

9. ABCD marTkuTxedis gverdebis sigrZeebi aRvniSnoT a da b-Ti. d=2a, maSin ABC-Si 
kaTeti hipotenuzis naxevaria. 

10.  

x x√3

x
30°45°

1 m-is tol gverdze dauSviT simaRle da ganixileT marT-
kuTxa samkuTxedi. 

 x+x√3=1 x= 1
3+1=3–1

2

12.  tgα= 1
√3  ⇒ α=30°

 kuTxeebia 60° da 120°

13.  sinα=√2
2  α=45°

14. 

A C

B

40

24

40

sinc=√402–242

40 =4
5

16.  ΔAKC ⇒ CK=12 tgβ= 5
12       

21. 3 muSas – 5 dR → samuSao

 1 muSas – 1 d.d. → 
1

15 nawili 

A(–2;0) B(3;0)D(2;0)

K(0;3)
C(2;3)

0
α β

x√3

α
α

α

x

x√2x x
α

A Cx

B

50

A B

C

K

13

α

αβ

β
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7. marTkuTxa samkuTxedi

amoxsnebi, miTiTebebi:

1.  

A B

C

D

5

3

52=3•C ⇒ C=25
3

 BC2=C•(C–3)=25
3 (25

3 –31)=25
3 •

16
3

 BC=20
3

2.  a1=9;  b1=16  a2=9•25;  b2=16•25

3.  

A B

C

D

3x

7x
42

hc=ab ⇒ c=21x2

42 =x2

2

 a2=a1c ⇒ 9x2=a1x2

2  ⇒ a1=18

 analogiurad miviRebT b1=98

4.  

a'

a

b'

b a2=a1c
 b2=b1c �⇒ 

a1

b1=
a2

b2 r.d.g.

7.  a=2 sm; b=3 sm   
a2

b2=
a1

b1 ⇒ 
a1

b1=
4
9    

a1=4x
b1=9x
c=13x

 a. c=9+4=13

 √13x=13  x= 1
√13  a1= 4

√13  b1= 9
√13

 b. h2=a1b1=36x2 ⇒ h=6x=6√13

11. 

2√
3

6

6 2

4

A D

CB

60°

30°
∠BCD=120° ⇒ ∠ADC=60°

 ΔCKD ⇒ CD=4
 AB=CK=√42–22=2√3
 ΔABD ⇒ BD=√12+64=√76=2√19
 ΔABC ⇒ AB=√36+12=4√3

12. BD=8
 AK=√82–42=4√3 ⇒ AD=8√3
 DM=4√3 ΔACM ⇒ AC2=42+(12√3)2 ⇒ AC=8√7

testi:
1. d; 2. g; 3. b; 4. g; 5. a; 6. a; 7. a; 8. a.

A

B C

D MK

8 84 4

30°
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VII Tavis damatebiTi savarjiSAoebi

9. P

A

K O

M

N C

B
AK
BK

1
2=

. AK=x, KB=2x, e.i. AB=3x.

AP
BP

MC
BM

1= =
, e.i. AP=PB=

x
3
2

. BP:PK:AK=
:
2
3
2
1

:1=3:1:2.

12. 

A

B 3x

3x

2y

y
t

x
3t t

2t
O

K

D

C

M

1:1

13. 5:(1+2
3)=5:53=3:1

14. 9x2=81
 x=3

 S=12•9
2 =54

15.

A D

B

C

9

7,5 4,5

9
AB=45

75
1

AB= 1
15

AB=15

16. AK=6
 PK=2

17.

A

B

CD K

M

3x
x

10 8

MC=6

18. BC=12
AD=18
AK=3

19. AB=√81+1600=41 m

20. 

30°

A

B

CK9

9
AB=cos30°

 AB=18
√3=6√3

21. CA=√m(m+n)
 CB=√n(m+n)

22. AB

C D K

M

9

4

AB=√4•13=2√13
 AD=13
 BD=3√13

A

B

M

2x

t

5t5m
m

2 3
m

3x
N

O

C

4x

4

5x

5

A

B

P

CD

K

A

M

B C

DEK3 3 12

A

B

22

31

40

A

n

m

B

C
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23. AB=12
 ΔAOD→AO=6√2
 ΔAMD→AM=4√13
 ΔOKM→OM=2√10  

M
x

2x
KO

A

B C

D

24. 
x

xx√3 x√3

(2√3+1)x=a

x= a
2√3+1=a(2√3–1)

11

25. tgα=x
b

 tgα=a
x

 x=√ab

26. BC=13 

45°

A

B

C

5

5 12

27. 

A

B

C

P=20 sm

28. 5x=2 
9x

4x

 x=2
5

 13x=26
5

29. 

A

K

M

B

C

4x

3x

5x

AM
BM= 9

16

α

a

b

x

x
x
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sakontrolo wera
sakontrolo wera N1

1. dawere mocemuli gamonaTqvamis sawinaaRmdego gamonaTqvam da daadgine, WeSmari-
tia Tu ara is.
a) nebismier or gansxvavebul wrfes SeiZleba hqondes araumetes 1 saerTo wertili.
b) yvela naturaluri ricxvi mTelia.

2. fexburTis gundma Caatara 20 TamaSi (matCi). aqedan 2-jer meti moigo, vidre waago, 

xolo freebis raodenobis sixSire iyo – 
2
5.

a) ris tolia gundis saSualo qula, Tu mogebaze iwereba – 2, freze – 1, xolo wage-

baze – 0 qula?
b) ris tolia gundis mier mogrovili qulebis moda?

3. gamoTqvi varaudi, ras udris kamaTlis gagorebis dros martivi ricxvis mosvlis 
albaToba.

amoxsna:

1. a) or gansxvavebul wrewirs SeiZleba hqondes orze meti saerTo wertili. – mcdar-
ia. arsebobs naturaluri ricxvi, romelic ar aris mTeli – mcdaria.

2. 
fre – 

2
5= 8

20  e.i. iyo 8 fre. 
mogeba – x; wageba 12–x. 2x=12–x; x=4.
mogeba – 8; wageba – 4.
a) saSualo qula 

8•2+8•1+0•4
20 =1,2.

b) 0; 2.

3. martivi – 2; 3; 5; albaToba 
3
6=1

2;

sakontrolo N2

1. ABC tolferda samkuTxedSi (AB=BC), romlis wverosTan mdebare kuTxe 40°-ia, aRe-
bulia O wertili ise, rom AO=OC=AC. ipove ∠AOB da ∠BAO.

2. marTkuTxa samkuTxedis erT-erTi maxvili kuTxe 40°-ia. ipove kuTxe marTi kuTxis 
wverodan gavlebul simaRlesa da biseqtrisas Soris.

3. daamtkice, rom marTkuTxa samkuTxedSi ar SeiZleba, rom maxvili kuTxis biseq-
trisa da mediana erTmaneTs emTxveodes. 

4. wrfidan 45 sm-iT daSorebuli wertilidan gavlebulia ori daxrili romelTa 
Sefardebaa 2:3. Uudidesi daxrili wrfesTan adgens 30°-ian kuTxes. ipove daxrilTa 
sigrZeebi.
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5. dawere A1 da B1 wertilebis koordinatebi, Tu A1B1 monakveTi AB monakveTis sime-
triulia O centris mimarT da A(2;3); B(1;7). 

amoxsna:

1. ∠OAC=60°

∠BAC=180°–40°
2 =70°; e.i 

∠BAO=70°–60°=10° da ∠AOB=360°–60°
2 =150°; 

2. ∠NCB=90°
2 =45°

∠MCB=∠A=40°
∠NCM=45°–40°=5°;

3. maxvili kuTxis biseqtrisa da mediana erTmaneTs rom emTxveodes, maSin hipotenu-
za kaTetis toli gamova, rac SeuZlebelia.

4. 
AB=45

∠M=30°) ⇒ AM=90

AC=2
3•90=60 (sm)

5. A1(–2;–3) B1(–4;–8).

sakontrolo N3

1. gamoTvale:

a) 
5(53)5

512 ;  b) 
4 9
6 27
2 6

3 3

$
$  ;   g) 

( )

45 3

15 3
4 2

5 6

$

-
 .

2. gaamartive da gamoTvale: 
(25x–3y–6)–2

(15x–2y–3)–4, Tu x=3 da y=35.

3. ipove gamosaxulebis mniSvneloba, Tu x=5

a) 
x2–4
x3+8;   b) 

x2–9
x2+6x+9;

A

B

C

O

A

M

B

N

C

A

MBC
30°
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4. ipove gamosaxulebis mniSvneloba, Tu a=–1
2; b=–2

5.

a b b ab a ab4 25
10

5 2
1

4 10
5

2 2 2 2
-

-
-

-
+

5. savse auzidan pirvel saaTSi gavida mTeli wylis 
2
5, Semdeg saaTSi darCenili wylis 

60%. wylis ra nawili darCa auzSi?

amoxsna:

1.
a) 

5(53)5

512 =516

512=54=625 

b) 
63•273

42•96 =23•33•39

24•312 =1
2

g) 
155(–3)6

454•32 =35•55•36

38•54•32=3•5=15.

2. 
(25x–3y–6)–2

(15x–2y–3)–4=
154x6y12

252x8y12=
34

x2 =34

32=9

3. a) 
x2–4
x3+8= x–2

x2+2x+4= 3
39= 1

13

b) 
x2–9

x2+6x+9=x–3
x+3=2

8=1
4  

4. 
10

4a2–25b2–
1

5b2–2ab– 5
4a2+10ab= 10

(2a–5b)(2a+5b)+
1

b(2a–5b)–
5

2a(2a+5b)=

=20ab+4a2+10ab–10ab+25b2

2ab(2a–5b)(2a+5b) = (2a+5b)2

2ab(2a–5b)(2a+5b)=–15
2 ;

5.      gavida    darCa

  I sT 
2
5   

3
5

  II sT 
3
5•

3
5   

3
5•

2
5= 6

25;

sakontrolo N4

1. amoxseni gantoleba: 

a) 
5x

x2–4– 1
x+2=0;  b) 

8–x
x–7=8+ 1

x–7
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2. amoxseni utoloba
a) 2,4x+1,7≥4,9+4x;  b) 4(x+1)–4>3+2(2x–5);  g) 8(x+2)–3≤4(2x–3)+3

3. amoxseni gantoleba: 
a) (x–5)2+(y+3)2=0;   b)   |x–2|+|y+3|=0.

4. daamtkiceT, rom Tu a>0 da b>0. ( )a b
a b
1 1

4$+ +` j

amoxsna

1. 
a) 

5x
x2–4– 1

x+2=0; x≠±2

5x–x+2=0
4x=–2  x=–1

2

b) 
8–x
x–7=8+ 1

x–7; x≠7

8–x=8x–56+1
9x=63
x=7 e.i. amonaxsni ar aqvs.

2. 
a) 2,4x+1,7≥4,9+4x

–1,6x≥3,2
x≤–2

b) 4(x+1)–4>3+2(2x–5)
4x+4–4>3+4x–10
0>–7 nebismieri

g) 8(x+2)–3≤8x–12+3
8x+16–3≤8x–9
13≤–9 x∉Ø

3.
a) (x–5)2+(y+3)2=0

x=5 y=–3

b) |x–2|+|y+3|=0
x=2; y=–3;
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4. (a+b)(1
a+1

b)≥4. a>0 b>0

a+b≥2√ab

1
a+1

b≥2√ 1
ab gadamravlebiT (a+b)(1

a+1
b)≥4

sakontrolo N5

1. Seasrule moqmedeba: 
2 5 7
2

2 5 7
2

-
+

+
.

2. ipove marTkuTxedis perimetri, Tu misi farTobi 192 sm2-is tolia, xolo gverdebis 
Sefardebaa – 4:3.

3. avtomobili qalaqidan B qalaqSi Cavida 60 km/sT. siCqariT, ukan dabrunda 50 km/sT 
siCqariT. ipove avtomobilis saSualo siCqare mTel gzaze.

4. gaamartive da gamoTvale:

a+2√a
a–4 •((√a+2)2

8√a
–1), Tu a=36

5. daamtkice, rom gamosaxuleba mTeli ricxvia: 14 6 5 14 6 5+ + - .

amoxsna:

1. 
2

2√5–√7
+ 2

2√5+√7
=4√5+2√7+4√5–2√7

20–7 =8√5
13

2. 4x•3x=192 x=2 P=2•7x=28 (sm)

3. VsaS=
2S

S
60+2S

50
= 2S

11S
300

=600
11 =54 6

11  (km/sT).

4. 
a+2√a

a–4 •((√a+2)2

8√a
–1)= √a(√a+2)

(√a–2)(√a+2)
•

a+4√a+4–8√a
8√a

= √a
√a–2

•
(√a–2)2

8√a
=√a–2

8 =6–2
8 =1

2;

5.√14+6√5+√14–6√5=√9+6√5+5+√9–6√5+5=√(3+√5)2+√(3–√5)2=3+√5+3–√5=6

an ase: √14+6√5+√14+6√5≡a
a2=14+6√5+14–6√5+2√196–180=28+8=36
e.i a=6.

sakontrolo N6

1. dawere wrfivi funqcia, romlis grafiki paraleluria y=3x+4 wrfis da gadis (2;5) 
wertilze.
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2. ipove Semdeg wrfeTa gadakveTis wertilis koordinatebi: y=2x–4 da y=5x+5.

3. ori ricxvis jami 160-is tolia, Tu pirvels SevamcirebT 20%-iT, xolo meores 
25%-iT, maTi jami 125-is toli gaxdeba. ipove es ricxvebi.

4. amoxseni sistema: {(x+3)(y+5)=(x+1)(y+8)
(2x–3)(5y+7)=2(5x–6)(y+1)

5. ipove gantolebis naturaluri amonaxsnebi: x2–y2=13.

amoxsna:

1. y=3x+4 A(2;5)
y=3x+b y=3x–1
5=6+b b=–1

2. {y=2x–4
y=5x+5  2x–4=5x+5

x=–3 y=–10   (–3;–10)

3. {x+y=160
4x
5 +3y

4 =125
  {

x+y16
16x+15y=2500
15x+15y=2400

  x=100
y=60

4. {(x+3)(y+5)=(x+1)(y+8)
(2x–3)(5y+7)=2(5x–6)(y+1) {xy+5x+3y+15=xy+8x+y+8

10xy+14x–15y–21=10xy+10x–12y–12

{3x–2y=7
4x–3y=9 (3;1);

5. x2–y2=13  13=1•13=13•1=(–1)•(–13)=(–13)•(–1)
(x–y)(x+y)=13 radgan orive naturaluria, gvaqvs erTi varianti:

{x+y=13
x–y=1 , saidanac x=7 y=6

sakontrolo N7

1. n-kuTxedis yvela kuTxe tolia160°-is. ipove n.

2. EF monakveTi ABC samkuTxedis Suaxazia (EF||AC). ipove SΔEFB, Tu SΔABC=36 sm2.

3. trapeciis diagonali trapeciis Suaxazs yofs or monakveTad romelTa Sefardebaa 
7:4. ipove trapeciis F fuZeebi, Tu Suaxazi 55 sm-ia.

4. rombis kuTxe 30°-ia, perimetri 120 sm-is tolia. ipove farTobi.
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5. tolferda trapeciis diagonali maxvili kuTxis biseqtrisas warmoadgens. mcire 
fuZe ise Seefardeba did fuZes, rogorc 2:5. ipove trapeciis gverdebi, Tu misi 
perimetri 44 sm-is tolia.

amoxsnebi:

1. 180(n–2)=160n
n=18;

2. 

A

M

B

E F

CK

SABC=1
2AC•BK=36 ⇒ AC•BK=72

SEFB=1
2EF•BM=1

2•
1
2AC•

1
2BK=1

8AC•BK=9

3. 11x=55
x=5
MK=10;
KN=35; e.i BC=2MK=20
AD=2KN=70.

4. 

A

B C

K D

PABCD=120 e.i. AB=30

∆ABK-Si BK=1
2AB=15

SABCD=BK•AD=15•30=450

5. 11x=44 AB=BC=CD=8
x=4  AD=10

sakontrolo N8

1. marTkuTxa samkuTxedis kaTetebi 5 sm da 12-is tolia. ipoveT monakveTebi, rom-
lebadac marTi kuTxis biseqtrisa yofs hipotenuzas.

2. ABC kuTxis erT gverdze aRebulia M da N wertilebi, xolo meore gverdze K da P 
wertilebi ise, rom BM=5; BK=3; MN=2,5 da KP=1,5  daamtkiceT, rom MN||NP.

3. ABC samkuTxedis medianebis sigrZeebia AM=7 sm; BN=9 sm da CK=14 sm. am medianebis 
kveTis wertilia O. ipoveT OM+ON+OK.

A

M

B

N

C

K

D

A

B C

D

2x

2x 2x

5x
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4. marTkuTxa samkuTxedSi hipotenuza masze daSvebuli simaRliT iyofa 3 sm da 7 sm 
sigrZis monakveTebad. ipoveT am simaRlis sigrZe. 

5. marTkuTxa samkuTxedis kaTetebia 15 sm da 20 sm. ipove mcire maxvili kuTxis si-
nusi, kosinusi da tangensi.

amoxsnebi:

1. 

12

5

12x

5x

A

BC

AB=√25+144=13

AK= 5
17•13=65

17  BK=12
17•13=156

17

2. 
BM
BK =MN

KP ;

3. OM+ON+OK=1
3AM+1

3BN+1
3CK=1

3•30=10

4. 

A

BC

7

3
K

CK2=3•7  CK=√21;

5. AB=25

sinα=15
25=3

5 ;  cosα=20
25=4

5 ;  tgα=3
5 .

A

M

B

N

CK P

NA

M

B

C

K O

20

15

A

BC

α


