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leqcia 2

1.2. utolobebi. namdvil ricxvTa dalagebuli veli. ricxviTi RerZi

utolobebze operirebis teqnika emyareba dalagebis Semdeg 4 aqsiomas, romlebic unda

daematos adre SemoRebul velis 12 aqsiomas:

13. Tu a da b raime ori ricxvia, maSin Semdegi sami mtkicebidan “a (tolia an udris) =
b“, “a (naklebia) < b“, “a (metia) > b“ erT-erTi WeSmaritia (sruldeba), xolo danarCeni ori

mcdaria (ar sruldeba).

14. Tu a b da b c , maSin a c (tranzituloba).

15. Tu a b , maSin a c b c   .

16. Tu a b da c  0 , maSin ac bc .

namdvil ricxvTa simravlisTvis 1-16 aqsiomebis samarTlianoba imaze miuTiTebs, rom

namdvil ricxvTa simravle dalagebuli velia.
1-16 aqsiomebidan gamomdinareobs Semdegi mtkicebebi:

1. Tu a  0 da b  0 , maSin a b  0 ;
2. Tu a  0 da b  0 , maSin ab  0 ;
3. Tu a  0 , maSin  a 0 ;
4. Tu a  0 , maSin a 2 0 ;

5. Tu a  0 da b  0 , maSin ab  0 ;

6. Tu a  0 da b  0 , maSin a
b
 0 ;

7.             4 3 2 1 0 1 2 3 4 .

8. Tu a b c  , maSin a c b  .

9. Tu a b da c  0 , maSin ac bc .

marTlac,

1. radgan a  0 , amitom, me-15-e aqsiomis Tanaxmad, a b b b    0 0 ;
2. radgan a  0 da b  0 , amitom, me-16 aqsiomis Tanaxmad, ab b  0 0 ;
3. radgan a  0 , amitom a  0 da me-13 aqsiomis Tanaxmad an  a 0 , an  a 0 ; Tu  a 0 ,

maSin, pirveli mtkicebis Sesabamisad, a a  ( ) 0 , e. i. 0 0 , rac, me-13 aqsiomis Tanaxmad,

SeuZlebelia, radgan 0 0 da utoloba gamoricxulia; miviReT winaaRmdegoba, amdenad

 a 0 gamoricxulia da  a 0 samarTliania;

4. radgan a  0 , amitom, me-13 aqsiomis Tanaxmad, an a  0 , an a  0 ; Tu a  0 , maSin, me-2
mtkicebis ZaliT, a a a2 0   , xolo Tu a  0 , me-3 mtkicebis Tanaxmad,  a 0 , saidanac,
me-2 mtkicebisa da 1-12 aqsiomebidan gamomdinare me-7 mtkicebis gamo, 2)()(0 aaa  ;

5. radgan b  0 , amitom, me-3 mtkicebis Tanaxmad,  b 0 , ase rom, radgan a  0 , me-2-e
mtkicebis ZaliT, a b ab( )    0 da me-3 mtkicebis ZaliT abab  )(0 ;

6. radgan a  0 da b  0 , amitom
a
b
 0 , radgan, Tu davuSvebT, rom

a
b
 0 , maSin

0  
a
b

b a da miviRebT winaaRmdegobas; arc
a
b
 0 -zea SesaZlebeli, radgan am SemTxvevaSi,

me-5-e mtkicebis ZaliT, a a
b

b  0 , rac aseve winaaRmdegobaa; amdenad gvrCeba a
b
 0 ;

7. me-11-e aqsiomis Tanaxmad, 1 0 , amitom, me-4-e mtkicebis Tanaxmad, 1 02  ; magram 1 12 
da amdenad 1 0 ; axla, Tu gamoviyenebT me-15-e aqsiomas, cxadia, 2 1 1 0 1 1     ,

3 2 1 1 1 2     , 4 3 1 2 1 3     da a. S.; radgan, me-3-e mtkicebis Tanaxmad,  1 0 ,
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amitom, me-15-e aqsiomis ZaliT,        2 1 1 0 1 1 da a. S.; aqedan gamomdinareobs, rom

1 2 , 2 3 , 1 3 da a. S. (SevniSnoT, rom marto velis 1-12 aqsiomebiT SeuZlebelia, dam-

tkicdes, rom 1 3 );
8. radgan a b c  , amitom, me-15-e aqsiomis Tanaxmad, a b b c b     ( ) ( ) , saidanac

a c b  ;

9. radgan c  0 , amitom, me-3-e mtkicebis Tanaxmad,  c 0 , ase rom, me-16-e aqsiomis
ZaliT, a c b c( ) ( )   , e. i.   ac bc da, me-15-e aqsiomis Tanaxmad,     ac ac bc ac ,
saidanac 0  ac bc da, isev me-15-e aqsiomis Tanaxmad, ( )ac bc bc bc   0 , amrigad, ac bc .

ori
a
b

da
c
d

wiladi ricxvi tolia, Tu ad bc . vTqvaT, 0bd , maSin
a
b

c
d
 , Tu

ad bc , da
a
b

c
d
 , Tu ad bc .

ricxviTi RerZi warmoadgens wrfes, romelzec romeliRac wertili SerCeulia, rogorc

saTave, romelsac 0 (nuli) Seesabameba. mis marjvniv viRebT wertils, romelsac vuTanadebT

1 (erTs). manZils 0-sa da 1-s Soris viRebT sigrZis erTeulad (masStabad). dadebiT namdvil

ricxvs x-s Seesabameba wertili 0-is marjvniv, romelic 0-sgan x manZilzea daSorebuli. 0-

sgan marcxniv imave manZilze daSorebul wertils Seesabameba x ricxvi. ricxviT RerZze

wertilis Sesabamis namdvil ricxvs misi koordinati ewodeba. or namdvil ricxvs Soris is
aris meti, romlis Sesabamisi wertili ricxviT RerZze ufro marjvniv mdebareobs. x y
niSnavs imas, rom an x y an x y .

17. arqimedes*) aqsioma. yoveli namdvili a ricxvisTvis arsebobs iseTi k mTeli ricxvi,

rom a k .

namdvili ricxvis absoluturi sidide (moduli) ganisazRvreba Semdegi formuliT










.0,
,0,

:
aa

aa
a

roca

roca

a aris manZili ricxviT RerZze a wertilidan 0-mde (saTavemde). amitom

a  
niSnavs imas, rom (ix. nax 1.2.1)

   a .

a b aris manZili ricxviT RerZze a da b wertilebs Soris.

geometriulad cxadia, rom ricxviT RerZze or wertils Soris manZili ar aRemateba

maTgan mesame wertilamde manZilebis jams (ix. nax. 1.2.2-1.2.4). Tu mesame wertilad aviRebT

saTaves (e. i., 0-s), maSin

a b b a a b     ,

Tu axla aq CavsvamT b-s nacvlad b -s, miviRebT e. w. samkuTxedis utolobas
a b a b   .

vTqvaT, a b . yvela iseT namdvil x ricxvTa simravles, romlebic akmayofileben a x b 
pirobas, Ria intervali ewodeba da aRiniSneba ] , [a b simboloTi. yvela iseT namdvil x
ricxvTa simravles, romlebic akmayofileben a x b  pirobas, [ , ]a b Caketili intervali an

segmenti ewodeba. yvela iseT namdvil x ricxvTa simravles, romlebic akmayofileben

a x b  ( )a x b  pirobas, [ , [a b (] , ])a b naxevradCaketili intervali ewodeba. am

intervalebs sasruli intervalebi ewodeba. usasrulo intervalebi ewodeba x a (] , [)a  ,

*) arqimede (Zv. w. daaxl. 287 _ 212) _ berZeni mecnieri, maTematikosi da meqanikosi
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x a ([ , [)a  , x a (] , [)  a , x a (] , ])  a simravleebs. mTeli ricxviTi RerZi

usasrulo simravlea da aRiniSneba ] , [   simboloTi.

vTqvaT, S raime namdvil ricxvTa simravlea.

c ricxvs ewodeba S simravlis zeda (qveda) zRvari, Tu yoveli x S akmayofilebs x c
( )x c utolobas, amasTan arsebiTi araa c ekuTvnis Tu ara S simravles.

S simravles ewodeba zemodan (qvemodan) SemosazRvruli, Tu mas gaaCnia zeda (qveda)

zRvari.
simravles ewodeba SemosazRvruli, Tu is zemodan da qvemodan SemosazRvrulia.

winaaRmdeg SemTxvevaSi (e. i. Tu an qvemodan, an zemodan, an orive mxridan SemosazRvruli

araa) mas SemousazRvravi ewodeba.

Tu zeda (qveda) zRvari S simravles ekuTvnis, mas S simravlis udidesi (umciresi)
elementi ewodeba. cxadia, is erTaderTia.

me-18-e aqsioma (sisrulis aqsioma). namdvil ricxvTaAaracariel zemodan (qvemodan)

SemosazRvrul simravles aqvs umciresi (udidesi) zeda (qveda) zRvari. mas agreTve zust

zeda (qveda) zRvars uwodeben da aRiniSneba 







xx
SxSx

infsup simboloTi. SevniSnoT, rom

frCxilebSi miTiTebuli Sedegia.

1-18 aqsiomebze agebuli namdvil ricxvTaAsimravle qmnis arqimedes srul dalagebul
vels.

SevecadoT mocemuli naturaluri ricxvi mimdevrobiT gavyoT zrdis mixedviT

dalagebul martiv ricxvebze (2,3,5,7,11,13,17,...). Tu 1p aris pirveli martivi ricxvi,

romelzedac n iyofa unaSTod, maSin
1p

n
ganayofisaTvis gavimeorebT imave operacias. aseTi

a O

ba 

b
b

nax. 1.2.4

a

a
O

ba 

b ba

b
bO

ba 

aa

 

 O
nax. 1.2.1

nax. 1.2.2

nax. 1.2.3
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operaciebis gameorebiT sabolood ganayofSi miviRebT erTians. cxadia, am proceduris

Sedegad miRebuli ip , ,,...,1 ki  ricxvebis namravli udris mocemul n ricxvs. amrigad,

kpppn  ...21 ,

sadac kppp  ...21 . amdenad, n ricxvi warmovadgineT martivi ricxvebis namravlis saxiT.

ricxvs, romelzec unaSTod iyofa naturaluri ricxvi, misi gamyofi ewodeba.

ricxvs, romelic unaSTod iyofa naturalur ricxvze, misi jeradi ewodeba.

ramdenime ricxvis udidesi saerTo gamyofi (u.s.g.) ewodeba maT saerTo gamyofebs Soris

udidess.
ramdenime ricxvis umciresi saerTo jeradi (u.s.j.) ewodeba maT saerTo jeradebs Soris

umciress.

vTqvaT, mocemulia ori m da n naturaluri ricxvi, ganvixiloT maTi warmodgenebi

martiv ricxvTa namravlis saxiT (xarisxis ganmarteba ixile qvemoT):

,...21
21

k
kpppm 

,...21
21

k
kpppn 

sadac

....),,...,2,1(0,0 21 kii pppki  
maSin gveqneba, rom

,...),( ),min(),min(
2

),min(
1

2211 kk
kpppnm u.s.g.

,...),( ),max(),max(
2

),max(
1

2211 kk
kpppnm u.s.j.

sadac ),min(  aRniSnavs umciress  da  -s Soris, xolo ),max(  _ udidess. igive

wess viyenebT ramdenime ,...,, lnm , naturaluri ricxvis SemTxvevaSic.

a1 , a2 ,, an1 , an ricxvebis saSualo ariTmetikuli ewodeba

n
aaaa nn  121 

sidides, xolo Tu es ricxvebi dadebiTia, maSin maTi saSualo geometriuli ewodeba

n
naaa  ...21

sidides.

Tu ori ricxvi mainc erTmaneTisgan gansxvavebulia, maSin

n
aaaaaaa nnn

n


 121
21 ... 

, (1.2.1)

xolo roca yvela ricxvi tolia, e. i. Tu

aai  , ni ,,2,1  ,

maSin saSualo ariTmetikuli da saSualo geometriuli tolia.

es ukanaskneli advili sanaxavia, radgan am SemTxvevaSi erTi mxriv

a
n
na

n
aaaa nn 
 121 

,

xolo meore mxriv

aaaaa n nn
n  ...21 .

2n SemTxvevaSi, roca 21 aa  ,  (1.2.1) utoloba gamomdinareobs Semdegi utolobidan

2211
2

21 2)(0 aaaaaa  .
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1.3. proporciebi. procenti. miaxloebiTi ricxvebi da maTze operaciebi.
absoluturi da fardobiTi cdomileba

ori
a
b

da
c
d

Sefardebis tolobas proporcia ewodeba. a-s da d-s proporciis kidura,

xolo b-s da c-s Siga wevrebi ewodeba.
vaCvenoT, rom

d
c

b
a


sruldeba maSin da mxolod maSin, roca
.00,  dbbcad daTu

marTlac, Tu (simbolo ` ~ niSnavs `gamomdinareobs~)

,)()())(())(( 111111 cbadbddcdbbabdcdbdabcdab
d
c

b
a

 

xolo, Tu

.)()(

))(())(())(())((
111111

11111111

d
c

b
acdabdbbcbdda

dbcbbdaddbbcdbadbcad









Tu erTi sididis ramdenjerme gazrdiT meore sidide imdenjerve izrdeba, maSin meores

pirvelis pirdapirproporciuli ewodeba, xolo Tu meore imdenjerve mcirdeba _

ukuproporciuli.

ricxvis meased nawils misi procenti (%) ewodeba.

raime A ricxvis p % moiZebneba

100
pAa 



formuliT.

raime A ricxvi misi p %-iT, romelic a-s tolia, moiZebneba

p
aA 100


formuliT.

ori a da b ricxvis procentuli c Sefardeba miiReba maTi Sefardebis 100-ze
gamravlebiT:

100
b
ac .

rac imas niSnavs, rom a ricxvi b ricxvis c %-s Seadgens.

vTqvaT, a raime, sazogadod ucnobi, sididis ricxviTi mniSvnelobaa, xolo *a am sididis
miaxloebiTi ricxviTi mniSvnelobaa.

**)( aaa 
ricxvs *a miaxloebiTi ricxvis absoluturi cdomileba ewodeba, xolo

*
*)(*)(

a
aa 



ricxvs *a miaxloebiTi ricxvis fardobiTi cdomileba ewodeba.

nebismier *))((*)( aa  ricxvs, romlisTvisac

*))(*)((*)(*)( aaaa  
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ewodeba zRvruli absoluturi (zRvruli fardobiTi) cdomileba.
vTqvaT, *a ricxvi Cawerilia sasruli aTwiladis saxiT:

,...,...* 2101 klla  
sadac j –ebi aTobiTi cifrebia:

.10* 



l

kj

j
ja 

j cifrs ewodeba sando, Tu
ja 10*)(  ,

e.i. *a miaxloebiTi ricxvis absoluturi cdomileba ar aRemateba aTobiTi ricxvis

Sesabamisi Tanrigis erTeuls. magaliTad:
1) Tu 7428,2a da 7416,2* a , maSin 0012,0*)(  a . *a -is gamosaxulebaSi: cifri 2

sandoa, radgan 1100012,0*)( 0  a ; cifri 7 sandoa, radgan

1,0100012,0*)( 1  a ; cifri 4 sandoa, radgan 01,0100012,0*)( 2  a ; cifri 1

ar aris sando, radgan 001,0100012,0*)( 3  a da cifri 6 ar aris sando, radgan

0001,0100012,0 4   .

2) Tu 5a da 9,4* a , maSin 1,0*)(  a . *a -is gamosaxulebaSi: cifri 4 sandoa, radgan

1101,0*)( 0  a ; cifri 9 sandoa, radgan 1,0101,0*)( 1  a .

0,01 da 0,0100 miaxloebiTi ricxvebi imiT gansxvavdeba erTmaneTisgan, rom pirveli

ricxvis absoluturi cdomileba ar aRemateba 210 , xolo meoresi _ 410 -s.
mocemuli ricxvis k10 -mde sizustiT damrgvalebisas, Tu 110 k -is Tanrigis Sesabamisi

cifri 5-ze naklebia, mis win mdebare cifrs ucvlelad vtovebT, xolo Tu 5-ze metia an 5-
is tolia, erTiT vzrdiT.

miaxloebiTi ricxvebis jamisa da sxvaobis damrgvalebisas imdeni aTwiladis niSani (e.i.

mZimis marjvniv mdebare cifri) unda SevinarCunoT, ramdensac Seicavs is miaxloebiTi

ricxvi, romelSic aTwiladi niSnebis ricxvi naklebia (ufro zustad, mZimis marjvniv sando

cifrebis ricxvi naklebia).

miaxloebiTi ricxvebis namravlisa da ganayofis damrgvalebisas imdeni niSnadi cifri
(marcxnidan pirveli nulisagan gansxvavebul cifrs da misgan marjvniv mdebare yvela cifrs,

nulebis CaTvliT, niSnadi cifri ewodeba; magaliTad, 14,308 da -0,000140 ricxvebs aqvT,

Sesabamisad, 5 da 3 niSnadi cifri) unda SevinarCunoT, ramdensac Seicavs is miaxloebiTi

ricxvi, romelSic sando niSnadi cifrebis ricxvi naklebia.
SevniSnoT, rom miaxloebiTi ricxvis absoluturi cdomileba savsebiT xasiaTdeba mZimis

Semdeg sando cifrebis ricxviT, xolo fardobiTi cdomileba _ sando niSnadi cifrebis

ricxviT.


