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rogor visargebloT wigniT

wignze muSaoba rom gagiadvildes, mizanSewonilad miviCnieT, gagacnoT wignis age-

buleba.

wigni Sedgeba Tavebisgan, TiToeuli Tavi ki – paragrafebisgan. yovel TavSi moce-

mulia erTi an ori ̀ testi TviTSemowmebisTvis“. testze muSaoba dagexmareba, Seamowmo, 

ramdenad kargad aiTvise ganvlili masala, ra giWirs, ra sakiTxebze unda gaamaxvilo 

yuradReba. wignSi zogierTi paragrafis bolos Sexvdebi rubrikebs: 

`proeqti damoukidebeli kvlevisTvis“ – mis Sesasruleblad dagWirdeba informaciis 

moZieba (cnobarebSi, sxvadasxva saxis literaturaSi, internetSi) da saprezentacio 

Temis warmodgena. 

`es sainteresoa“ gagacnobs saintereso faqtebsa da Teoriebs maTematikis Sesaxeb.

wignSi ganmartebebi, Tvisebebi, formulebi, zogierTi saWiro daskvna ferad fonze 

an CarCoSia mocemuli.

yovel paragrafSi Sexvdebi am niSnebs:

 – SedarebiT rTuli amocana;

?  – umartivesi kiTxvebi, romlebsac axali masalis axsnis procesSi Tavad unda 

upasuxo.

 – wyvilebSi samuSao  – rubrika `moifiqre“

 – jgufuri mecadineoba  – savarjiSoebi

 – testi TviTSemowmebisTvis  – testi

 – rubrika `es sainteresoa“ !  – sagulisxmo faqti

 – proeqti damoukidebeli kvlevisTvis ?  – sakontrolo kiTxvebi

wignis bolos mocemulia sagnobrivi saZiebeli, maTematikuri niSnebis cxrili, zomis 

erTeulebis CamonaTvali da savarjiSoebis pasuxebi.

gaufrTxildi wigns!

nu gaakeTeb masSi Canawerebs!

gisurvebT warmatebebs!



Seiswavli:

 ● funqciis cnebas;

 ● funqciis grafiks;

 ● wrfiv funqcias; pirdapirproporciulobis 
damokidebulebas.

SeZleb:

 ● wrfivi funqciis grafikis agebas; 

 ● wrfivi funqciis grafikis mdebareobis gansazRvras 
sakoordinato RerZebis mimarT; 

 ● wrfivi gantolebisa da utolobis grafikul amoxsnas;

 ● orucnobian gantolebaTa sistemis amoxsnas.
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funqciis cneba1 
Cven irgvliv mimdinare procesebSi xSirad vxvdebiT, rom 
sxvadasxva sidideTa mniSvnelobebi erTmaneTzea damokidebuli 
– erTi sididis cvlileba iwvevs meoris cvlilebas. magaliTad: 
adamianis simaRle damokidebulia mis wlovanebaze, haeris 
temperatura damokidebulia drosa da, ra Tqma unda, 
kidev sxvadasxva faqtorze. sxeulis mier gavlili manZili 
damokidebulia, Tu ra siCqariT moZraobs es sxeuli, sxeulis masa 
damokidebulia mis moculobasa da simkvriveze da a. S.

sxvadasxva mecniereba – fizika, qimia, biologia da a.S. ikvlevs 
gansxvavebul sidideebs Soris damokidebulebebs. am kavSirebs 
ki maTematika Seiswavlis, radgan swored is adgens realuri 
procesebis maTematikur models. 

ganvixiloT or sidides Soris damokidebulebis magaliTebi.

amocana 1

giorgim manqanis SesaZenad 1000 lari isesxa, im pirobiT, rom 
yovelTviurad nasesxebi Tanxis 3%-s gadaixdida. ra Tanxa unda 
daabrunos giorgim x  Tvis Semdeg?

yovelTviurad giorgim unda gadaixados 1000• 3
100 = 30 lari. 

maSasadame, Tu giorgi Tanxas daabrunebs:

1 Tvis Semdeg, man unda daabrunos (1000+ 30) lari;

2 Tvis Semdeg, man unda daabrunos (1000+ 2•30) lari;

3 Tvis Semdeg, man unda daabrunos (1000+ 3•30) lari;

– – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – –

x  Tvis Semdeg man unda daabrunos (1000+ 30x ) lari.

Tu dasabrunebel Tanxas y -iT aRvniSnavT, miviRebT formulas:

    y = 1000+ 30x  (1)

(1) toloba or x  da y  cvlads Seicavs. magram maT erTdroulad 
nebismier mniSvnelobebs ver mivaniWebT.

magaliTad, Tu x = 1, maSin y = 1030

  Tu x = 5, maSin y = 1150

  Tu x = 12, maSin y = 1360

e.i. x -is yovel dadebiT mniSvnelobas y -is garkveuli mniSvneloba 
Seesabameba, x -ca da y -c mniSvnelobebs dadebiT ricxvTa 
simravlidan iRebs, magram ra ricxvs gautoldeba y  cvladi, 
damokidebulia x  cvladisTvis miniWebul mniSvnelobaze.

x  cvlads, romlis mniSvnelobasac irCeven nebismierad, 
damoukidebel cvlads uwodeben, xolo y  cvlads, romlis 
mniSvnelobac ganisazRvreba x -is mniSvnelobiT, damokidebul 
cvlads uwodeben.

fulis gasesxebisas 
martivi procentis 
formuliT 
sargebloben: Tu 
gasesxebulia A 
Tanxa p %-iT, maSin n 
Tvis Semdeg mevale 
daabrunebs:

A(1+ n•
p

100)

(1) pirveli 
formula adgens 
wess, romlis 
saSualebiTac 
SeiZleba drois 
mocemuli 
mniSvnelobisTvis 
gamovTvaloT 
dasabrunebeli 
Tanxis raodenoba. 
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amocana 2

qveiTi moZraobs 6 km/sT siCqariT. ra manZils gaivlis igi x  sT-Si? 

Tu gavlil manZils y -iT aRvniSnavT, miviRebT:

    y = 6x  (2)

(2) tolobidan SeiZleba davadginoT, rom 1 sT-is Semdeg (Tu x = 1) 
qveiTs gavlili eqneba 6 km (y = 6); 5 sT-is Semdeg (x = 5) ki – 30 km, e.i. 
y = 30 da a. S. am SemTxvevaSic, rogorc 1-l amocanaSi, miviReT: x  
cvladis yovel mniSvnelobas Seesabameba y  cvladis garkveuli 
mniSvneloba. am SemTxvevaSic, x  damoukidebeli cvladia, xolo y  
damokidebuli cvladi. 

   

(2) formula adgens wess, ris saSualebiTac SesaZlebelia drois 
mocemuli mniSvnelobisTvis vipovoYT gavlili manZili.

orive amocanaSi ricxviTi simravleebis elementebs Soris 
sxvadasxva wesiT davamyareT Sesabamisoba.

I SemTxvevaSi Sesabamisobis wesi iyo Semdegi:

     x →1000+ 30x

II SemTxvevaSi – x  cvladis nebismier mniSvnelobas SevusabameT 
masze 6-jer meti ricxvi:

     x →6x

albaT xvdebi, rom SesaZlebelia uamravi Sesabamisobis wesi 
movigonoT. magaliTad:

amocana 3

nebismier ricxvs SevusabamoT misi kvadrati.

  x  → x 2.

anu   3 → 9 

 –3 → 9

  5 → 25

 –5 → 25 da a. S.

miviRebT y = x 2 formulas.
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amocana 4

cxrilSi mocemulia gazomvis Sedegebi, romelic gviCvenebs, 
Tu rogoraa damokidebuli atmosferuli wneva p  (simaRle 
milimetrebSi vercxliswylis svetSi) h simaRleze (zRvis donidan 
kilometrebSi)

h km 0 0.5 1 2 3 4 5
p  mm 760 716 614 596.7 525.7 462.2 404.8

1. ras udris atmosferuli wneva zRvis donidan 2 km, 4 km 
simaRleze?

2. zRvis donidan ra simaRlezea atmosferuli wneva 614 mm? 
525,7 mm?

Cven mier ganxilul magaliTebSi damoukidebeli cvladis yovel 
mniSvnelobas Seesabameboda damokidebuli cvladis erTaderTi 
mniSvneloba. erTi cvladis meoreze aseT damokidebulebas 
funqcia ewodeba.

damoukidebel cvlads sxvanairad argumentsac uwodeben, 
damokidebul cvlads ki – funqcias.

funqcias, romelic or simravles Soris Sesabamisobas f wesiT 
amyarebs, Semdegi formuliT gamosaxaven: y = f(x ), sadac x  
damoukidebeli cvladia, y  damokidebuli cvladi, xolo f aris 
Sesabamisobis wesi, romliTac x  elements Seesabameba y  elementi. 

magaliTad, me-2 amocanaSi f(x )= 6x  niSnavs: f funqcia nebismier 
ricxvs Seusabamebs masze 6-jer met ricxvs  
(vkiTxulobT: f x -isa tolia 6x -is).

f(2)= 12 – f funqcia ricxv 2-s Seusabamebs ricxv 12-s 
(vkiTxulobT: f 2-isa tolia 12-is).

Canaweri f(2) niSnavs – f funqciis mniSvnelobas, roca x = 2,  
f(a) – f funqciis mniSvnelobas, roca x = a.

1.  rogor gesmis Canaweri: f(k); f(k+ 1); f(x + 2)?

2 .  ipove f(3); f(5); f(k); f(x + 1) Tu f(x )=  2x + 3

didi germaneli maTematikosi gotfrid vilhelm laibnici daibada germaniis 
qalaq laifcigSi. laifcigisa da ienis universitetebSi igi eufleboda 
filosofiasa da iurisprudencias. misi interesis sferoSi Sedioda filosofia, 
maTematika, fizika, logika, iurisprudencia, paleontologia, istoria da sxv. man 
da udidesma ingliselma mecnierma – niutonma, erTmaneTisgan damoukideblad, 
safuZveli Cauyares maTematikis mniSvnelovan dargs – maTematikur analizs. 
laibnicma SemoiRo maTematikaSi sayovelTaod cnobili bevri termini: funqcia, 
abscisa, ordinata, diferenciali, algoriTmi da sxva.

gotfrid vilhelm 
laibnici

(1646-1716)

sazogadod, 
maTematikaSi 
damoukidebel 
cvlads x -iT 
aRniSnaven, 
damokidebuls 
ki – y -iT. Tumca 
aseTi aRniSvna 
aucilebeli ar 
aris. 
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magaliTi

adamianebsa da maTsave dabadebis TariRebs Soris davamyaroT 
Sesabamisoba:

a. adamiani → dabadebis TariRi; 

b. dabadebis TariRi → adamiani. 

funqciaa Tu ara ganxiluli Sesabamisoba?(pasuxi daasabuTe).

amoxsna:

a. radgan yovel adamians dabadebis erTi TariRi aqvs, amitom, 
Tanadoba aris funqcia.

b. araa funqcia, radgan yoveli TariRi erTze meti adamianis 
dabadebis TariRia.

gadaiwere da Seavse

1.  Tu f(x )= 3x –2,  maSin  f(5)=   ?  ;  f(–1)=   ?  ;  f(a+ 1)=   ?  .

2 .  Tu f(x )= –2x + 5,  maSin  f(  ?  )= 7;  f(  ?  )= –1;  f(  ?  )= 0. 

3.  Tu y = 5x 2–1, maSin x -s   ?   ewodeba, xolo y -s   ?  .

 savarjiSoebi

1.  ricxviT simravleebs Soris daamyare Sesabamisoba:

a. yovel ricxvs Seusabame misi moduli;

b. yovel arauaryofiT ricxvs Seusabame is ricxvi, romlis 
modulic mocemuli ricxvia.

aris Tu ara ganxiluli Sesabamisoba funqcia? (pasuxi 
daasabuTe).

2 .  skolis moswavleTa da maswavlebelTa simravleebs Soris 
damyarebulia Sesabamisoba:

a. yovel moswavles Seesabameba Tavisi maswavlebeli;

b. yovel moswavles Seesabameba Tavisi maTematikis 
maswavlebeli.

aris Tu ara mocemuli Sesabamisoba funqcia? (pasuxi 
daasabuTe).

3.  marTkuTxedis gverdebia x  sm da 25 sm, xolo farTobi – S sm2. 
dawere formula, romelic gviCvenebs S-is damokidebulebas 
x -ze. 

a. iqneba Tu ara es damokidebuleba funqcia?

b. ipove S-is mniSvneloba, Tu x = 15; 8; 20.
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4 .  dawere y = f(x ) funqcia. ipove: 

I. f(–2), f(–1
4), f(1,5); II. x , Tu f(x )= 5; 12; 4.

Tu f wesiT:

a. ricxvs Seesabameba gasamkecebul am ricxvs gamoklebuli 
erTi;

b. ricxvs Seesabameba am ricxvis kvadrats damatebuli sami;

g. ricxvs Seesabameba misi Sebrunebuli ricxvi;

d. ricxvs Seesabameba am ricxvis naxevars gamoklebuli Svidi.

5.  samkuTxedebis simravlesa da ricxviT simravles Soris 
daamyare Sesabamisoba:

a. yovel samkuTxeds Seusabame is ricxvi, romelic misi 
perimetris tolia;

b. yovel ricxvs Seusabame is samkuTxedi, romlis perimetric 
mocemuli ricxvis tolia.

aris Tu ara mocemuli Sesabamisoba funqcia? (pasuxi 
daasabuTe).

6.  sakoordinato sistemaSi aRebulia wiTeli da cisferi 
wertilebi. maT Soris daamyare Sesabamisoba – yovel wiTel 
wertils Seusabame imave abscisis mqone cisferi wertili. aris 
Tu ara ganxiluli Sesabamisoba funqcia? (pasuxi daasabuTe)

y

0 x

y

0 x

7.  dawere formula, romelic gviCvenebs kubis moculobis 
damokidebulebas mis wiboze. iqneba Tu ara igi funqcia?

8.  funqcia mocemulia f(x )= –x 2+ 7 formuliT. ipove; f(0); f(2); f(–2); 
f(5); f(–5).

9 .  haerSi xmis gavrcelebis siCqare damokidebulia haeris 
temperaturaze da gamosaxulia formuliT V= 331+ 0,6 t, sadac 
V siCqarea m/wm-Si, xolo t – temperatura gradusebSi. ipove 
bgeris gavrcelebis siCqare, Tu t= –5°; 0°; 5°; 10°; 25°.

10 .  ori biWi mdinareze naviT seirnobda. napirs moadga 
jariskacebis razmi. navi imdenad pataraa, rom masSi SeiZleba 
Cajdes an ori biWi, an mxolod erTi jariskaci. SeZleben Tu 
ara jariskacebi mdinareze naviT gadasvlas? ramdenjer unda 
gadakveTos navma mdinare, rom meore napirze aRmoCndes:

a. 3 jariskaci; b. 10 jariskaci?

g
a

m
e

o
r

e
b

a
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11.  klasSi 30 moswavlea. mocemuli diagramis mixedviT daadgine:

a. moswavleTa ramdenma procentma miiRo weraSi 5 an 5-ze 
naklebi qula?

b. moswavleTa ramdenma procentma miiRo 6 an 6-ze meti qula?

g. ra nawilma daimsaxura umaRlesi (9 an 10 qula) Sefaseba?

d. ra SemTxvevaSia mosaxerxebeli wriuli diagramis 
gamoyeneba?

12 .  diagramaze mocemulia firmis mogeba 1 wlis ganmavlobaSi.

5000

4000
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2000

1000

–1000

mogeba larebSi
ma

is
i

iv
ni

si
iv

l
is

i
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r

t
i

T
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l
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em

be
r

i
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ek
em

be
r

i

se
qt

em
be

r
i

o
qt

o
mb

er
i

Tveebi

a. ra mogeba miiRo firmam wlis ganmavlobaSi?

b. romel TveSi miiRo yvelaze meti mogeba da ramdeni?

g. ras udris saSualo Tviuri mogeba?

d. ipove mogebaTa moda.

e. ipove mogebis diapazoni.

v. ra SemTxvevaSia ufro mosaxerxebeli svetovani diagramis 
gamoyeneba?

13.  mocemulia 7 mTYeli ricxvi, romelTagan udidesia 37, xolo 
umciresi – 13. am monacemTa mediana 24-is, xolo moda  
18-is tolia. romeli maCvenebeli (moda, mediana, saSualo) 
Seicvleba, Tu monacemebs davumatebT 8-s da 43-s?

14 .  fotosuraTs, romlis sigrZea 5 sm, xolo sigane – 3 sm uCveneben 
ekranze. ekranze suraTis sigrZe aris 1,5 m. ipove:

a. suraTis gadidebisas Sesabamis zomaTa Sefardeba;

b. ekranze suraTis farTobi.

gaiTvaliswineT, rom nebismier or wertils Soris manZili 
erTi da imave ricxvjer izrdeba. 

15.  mocemulia, rom * aRniSnavs erT-erT moqmedebas oTxi 
ZiriTadi ariTmetikuli moqmedebebidan ise, rom nebismier n 
aranulovani ricxvisTvis sruldeba: n*0= n da n*n= 0. romel 
ariTmetikul moqmedebas aRniSnavs *?

16.   naxazis mixedviT ipove x .

6 q
144°

72° 36°

9-10 q
7-8 q

5 q da 
naklebi 

C

x

x + 14°

B

A

D

32°
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funqciis mocemis xerxebi2  
wina paragrafSi gavecaniT funqciebs. romlebic sxvadasxva xerxiT 
iyo mocemuli. yvelaze metad gavrcelebuli xerxia funqciis 
mocema formulis saSualebiT, magaliTad: 

1.  y = 3x + 1000, y = 6x , y = x 2 formuliT mocemuli funqciebia. formula 
gviCvenebs, Tu ra moqmedeba unda SevasruloT argumentze, 
rom miviRoT funqciis Sesabamisi mniSvneloba. funqciis 
formuliT mocemas is upiratesoba aqvs, rom gansazRvris 
aridan aRebuli argumentis nebismieri mniSvnelobisaTvis 
SegviZlia funqciis Sesabamisi mniSvnelobis gamoTvla. vTqvaT, 

funqcia mocemulia y = 5
x + 3  formuliT. vipovoT funqciis 

mniSvneloba, roca x = 0; 2; –3.

y (0)= 5
0+ 3 = 12

3;  y (2)= 5
2+ 3 = 1;  y (–3)= 5

–3+ 3.

rogorc vxedavT, x = –3-ze 5
x + 3  gamosaxulebam azri dakarga (ratom?).

maSasadame, argumentma ar SeiZleba miiRos –3-is toli mniSvneloba 
da Sesabamisad, y (–3)-ic ar arsebobs.

e. i. x = –3 funqciis gansazRvris areSi ar Sedis. 

ipove a. y = 1
3x –1; b. y = 1

x –2; g. y = 1
| x | –1 funqciis gansazRvris are.

2 .  sabunebismetyvelo mecnierebebsa da teqnikaSi sidideebs 
Soris damokidebulebas xSirad cdis an dakvirvebis 
gziT amyareben da miRebuli monacemebis safuZvelze 
adgenen cxrils. magaliTad, gamoTvlebis Casatareblad 
mosaxerxebelia naturaluri ricxvebis kvadratebis cxrilis 
gamoyeneba. magram funqciis cxriluri xerxiT mocemisas 
cnobilia funqciis mniSvnelobebi mxolod zogierT wertilSi, 
rac srulyofil warmodgenas ver gviqmnis funqciis Sesaxeb 
(yovelTvis ver xerxdeba formulis Sedgenac, xSirad ki arc 
aris amis aucilebloba).

ganvixiloT magaliTi. 

x –1 0 1 2 3 4 5 6 7
y 0 –1 0 3 8 15 24 35 48

am cxrilis saSualebiT SegviZlia davaskvnaT:

Tu x = 2, maSin y = 3.

Tu x = 6, maSin y = 35 da a. S.

funqciis mocemis aseT xerxs cxriluri xerxi ewodeba.

x x 2

1 1
2 4
3 9
4 16
5 25
6 36
7 49
8 64
9 81

y = f(x ) funqciis 
gansazRvris are 
aris argumentis 
yvela im 
mniSvnelobaTa 
simravle, 
romelTaTvisac 
f(x ) gamosaxuleba 
gansazRvrulia.

mocemul cxrilSi 
x -is mniSvnelobebi 
1 erTeuliT 
izrdeba. aseT 
dros vambobT, 
rom Sedgenilia 
funqciis 
mniSvnelobaTa 
cxrili bijiT 1. 
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