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Al-Horezmi (783-850)

Abu Abdullah Muhammet ibn Musa al-
Horezmi Horezmde takmynan 783-nji yylda
doglan.

Horezminin galamyna degisli 20-den artyk
eserlerin dine 10-sy bize c¢enli yetip gelip-
dir. Bular — «Al-jabr wal-mukobala hasaby
hakynda gysgaca kitap» — algebraik eser,
«Hindi hasaby hakynda kitap» ya-da «Gos-
mak we ayyrmak hakynda kitap» — arifmetik
eser, «Kitap suratul arz» — geografiya degisli
eser. «Zij», «Usturlab bilen islemek hakynda
kitap», «Usturlab yasamak hakynda kitapy,
«Usturlabyn komeginde azimuty kesgitle-
mek hakynday, «Kitobur ruhomay, «Kitobut
taryh», «Musayylaryn kalendary we bayram-
laryny anyklamak hakynda risala». Bu eser-
lerin dordiisi arap dilinde, biri Ferganynyn
eseriniii diiziiminde, ikisi latynga terjimede
saklanypdyr.

Bu giinki hdzirki zaman tehnologiyalar
iicin esas hokmiinde hyzmat edyidn «algo-
ritm» adalgasy alymyn al-Horezmi adyndan
alnan. Horezminin algebraik eserinin doly
ady — «Al-kitob al-muhtasar fi hisob al-
jabr wal-mukobala». Eserin adyndaky «al-
jabr» we «wal-mukobala»y — «doldurmak»
we «garsysyna goymak» sozleri orta asyr
algebrasynyn iki esasy amalyny anladyar.
«Al-jabr» soziinin latynca gorniisi «algebray
Horezmi esaslandyran tdze ylmyn adyna

owriilyar. Horezmininn algebraik eseri ii¢
boliimden ybarat:

1) algebraik bolim, onuil ahyrynda kici
bir bolim — séwda dolanysygy baradaky bap
getirilyar;

2) geometrik boliim, algebraik usuly ula-
nyp 6lcemek barada;

3) wesyetler baradaky bolim. Horezmi
ony ayratyn at bilen «Wesyetler kitaby» diyip
atlandyrypdyr. Horezmi 6z eserinde hi¢ hili
belgi getirmeydr we mazmuny biitinley s6z
bilen beyan edyér we sekilleri getiryér.

Sunuii bilen birlikde Horezmi halyfatda
giin tertibinde duran zerurlyklar, yslam we
serigat talaplarzna goré yiize ¢ykyan meselel-
er, binagér¢ilik we irrigasiya bilen bagly bo-
lan meseleleri ¢6zmegi-de nazarda tutandyg-
yny anladyar. Umuman alanda, Horezminin
algebrasy — sanly kwadratlary we ¢yzykly
deiilemeleri ¢6zmek baradaky ylymdyr.

Yewropaly alymlar birnige asyrlaryii
dowamynda &hli hasaplamalaryn asagyna
«diksit Algoritmi», yagny «Al-Horezmi
seyle diyyar» diyip yazmagy 6zlerine hormat
hasaplapdyrlar. Bu alymlar hasaplamalary
edil al-Horezminiii gorkezmeleri esasynda
gecirendigini anladyardy.

Al-Horezmi 850-nji yylda Bagdatda ara-
dan ¢ykypdyr.




SYNPDA GECILENLERI GAYTALAMAK

. Bitin sanlar we olaryn lstiinde amallar

{0y 75655, —4;-3;-2;-1;0;1;2;3;4;5;6;7; ... }

0; 7; 212 we —1023 — bitin sanlar.

N =

; 1,1 we —5,2 — bitin sanlar dal.

Sanyii moduly onuni san okunda 0 sanyndan nég¢e uzaklygyny anladyar.

Ol |a| yaly belgilenyir we a sanynyn moduly diylip okalyar.

Berlen sanlara garsylykly sanlary tapyi.
1)6 2) -7 3)-23 4) 0,25

—
.

2. Jedweli dolduryn.

a 4 -5 -210 2 8,8

3. San okunda ¢eprikde yerlesen sany anyklan.
1) -8 we —15 2) —-10 we 6 3)5we —15 4) 0 we —100

4. Sanlaryn modullaryny defiesdirini.
1) -6we6 2) -5we —12 3) 14 we 20 4) 16 we —6

5. Bitin sanlary gosun.
1)19+6 2) -6+ (-12) 3)7+12 4) =19+ (-19)

6. Amallary yerine yetirii.

6-NJY SYNPDA GECILENLERI GAYTALAMAK

) (-5+19)+(-19) 2) (=16 +(-17)) + 17
3) 78 +36+ 19 + (-22) + (-25) 4)43 + (-60) + 12 + 39 + (-21)
7. Hasaplan.
1)14-23-37+23+56-13 2)-51-18-29+11+51+29-14
3)27-49—-12+38+49 -60 4)46 +34—-15-34—-46+15-100




8. Bitin sanlary kopeldin we boliin.

DE7) - (4)
3) (=8)-(-6)
5)(-42):2
7) 64 : (-4)

9. Amallary yerine yetirin.

1)~7 - (=6) + 17
3)—4-(-3):12

2) (+15)- (=3)

4) (-6) - (-9) (-5)+(-3)= -
6) —30:(-10)
8) 270 : (-30)

2)-27:(-3)- 10
4) 64 : (-8): (-4)

- Rasional sanlar we olaryn listiinde amallar

Her néhili gysgaldylmayan _qF_) drob gorniisiinde yazmak miimkin bolan &hli sanlar
ratsianal sanlardyr.
p — bitin san,  — natural san.

Ahli bitin sanlar rasional sanlar hasaplanyar.

Islendik bitin sany P = Tp yaly yazmak miimkin.

1
% = g = % droblary hem ratsional sandyr ¢iinki olar 5 gysgaldylmayan droba den.
Rasional sanlaryn iistiinde amallar
k,p_ka+pn k_p_ka-pn
n q n-q n q n-q
kp_kop k.p_ka_kg
ng ng ng np np
_ GONUKMELER [
<
>
<
10. Hasaplan. —
e
15 42 56 17 19 13 >
4 —- 2) 11 n 11 ) —+——— é
20 30 40 2 3) (3 4 51 57 39
o
2 1 1 =
Ty s(2-1), (1L 6) (13_1]{1_1) &
3 2 4 6 4 23 5 10) (4 8 —
o
11. Kopeltmegi yerine yetirin. O
5
4 1 8 12 -
)S-— 2)3-— 3)—-9 4)—-17 Z
) 5 ) 3 ) 9 )17 -
L1 2.2 3.5 2.5 >
D53 0353 5% 955 % z
O




6-NJY SYNPDA GECILENLERI GAYTALAMAK

12.

13.

14*.

1.2 1102 4 32
9)1—513 10)14 103 11)11133
12) 22-1l 13) 1221 14) 41.32

3 8 7 3 6 5

8 .1 1 1 5 5
15) 2—1—-— 16) 3=-(—(—42)) - (——

)9172 )7(( 11))(77)

Amallary yerine yetiri.
1)241,215- 10 2) 0,05501 - 1 000 3) 0,155 - 10 000
5) 241,215:10 6) 0,05501 : 1 000 7) 0,155 : 10 000

Amallary yerine yetiriil.
1)542,1:0,1 2) 215,04 :0,01
5)542,1-0,1 6) 215,04 - 0,01

3) 301,1: 0,001
7)301,1-0,001

Ailatmanyn bahasyny tapyn.

) 1386 (15, 5714 10 2 (%Jrﬁj_i
468 279 85 17 ) 18

3)m+§-£1—7:17j+3,75:§ 4) 17 -§+
16 2\ 4 6 18 36) 65

5) l+0,8—ll:2,5 : 3+4i—0,12
2 2 25

6)|6,3+3 352—4£ 0,7—L -6
42 35 12

7) (2,75—§)+(§—1,3375j:0,125—l
2 2 4

9 (32 (2L 1291 (2,08:10,4+2,5-0,4)
9'(736 27

d
[

44,0107 - 100
8) 4,0107 : 100

4) 4,281 : 0,0001
8) 4,281 - 0,0001

I 7
_+_
3 6

)_

§_£j.
7 49)°

5

2

99 7
_+_
49 6



- Gatnasyk, proporsiya, goterim

a, b mukdarlaryn gatnasygy diyip, a : b paya aydylyar. Seyle anlatma «a-nyn b-ge
gatnasygy» diylip okalyar.

Harplaryn komeginde proporsiyany asakdaky yaly yazmak miimkin:
a

a_t ya-da a:b=c:d
b d

Okalysy: «a-nyn b-ge gatnasygy c-nin d-ge gatnasygyna deny.
Proporsiyada gatnasyan sanlar proporsiyanyi agzalary diylip atlandyrylyar.
Ahli agzalar nola def dil diylip hasaplanyar. g = 0; b=0; c=0; d # 0

Proporsiyanyn esasy hasiyeti

a c a b b d b a
b d c d a ¢ d ¢
R — 1 }
a-d=b-c
: — — ;
d_c d b c d c _a
b a ¢ a a b d b

Goterimler

b san a sanyi nige goterimini

2-100%: X%

diizyandigini tapmak: aa
a sanyn X goterimini tapmak:
100 %
. . . v b —
X gbterimi b-ge den bolan sany tapmak: fi; *j00% = &

GONUKMELER

15. Hasaplan.
1) 12 sanyny 1 : 3 gatnasykda iki bolege boliin
2) 36 sanyny 2 : 3 : 7 gatnasykda ti¢ bolege boliin

16. Proporsiyanyn nébelli agzasyny tapyn.

I)x:4=9:12 2)x:3=2:9 3)5:3=x:8 4)1:4=12:x

6-njy SYNPDA GECILENLERI GAYTALAMAK




6-NJY SYNPDA GECILENLERI GAYTALAMAK

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Asakdaky deiiliklerden hasysy proporsiya bolup biler?

1)0,6:18=1:30 2)4,5:3,5=27:21
3)4:14=14:409 4)10,2 : 0,66 =55 : 0,55
5 24 20
5) = :0,7=50:49 6) =
7 42 35
63 8l 51
7= Q) —
56 72 88 1,6

Proporsiyanyn cetki agzalary 5 we 16-a, orta agzalaryndan biri bolsa 8-e¢ den. Pro-
porsiyanyi ikinji orta agzasyny tapyn.

Asakdaky sanlary goterimde anladyn.

)5 2) 0,01 3) 1,02 4)1
Hasaplan.
1) 56 sanynyn 25%-ini tapyn 2) 48 sanynyn 50%-ini tapyn

3) 120 sanynynl 15%-ini tapyn 4) 460 sanynyn 20%-ini tapyn
Hasaplan.

1) 15%-1 45-e deii sany tapyn

2) 20%-1 62 bolan sany tapyn

3) 25%-1 62,5-e deni bolan sany tapyn

4) 10%-1 33,7 bolan sany tapyn

Ucburglugy taraplary 3, 4 we 5 sanlaryna proporsional bolup, perimetri 72 cm-e defi.
Ugburclugyt kici tarapyny tapyh.

Tonne 2, 3 we 5 sanlaryna ters proporsional bolan ti¢ bolege boliinen. Olardan il uzyny
25 cm bolsa, i1 ki¢isinii uzynlygyny tapyn.

Arasyndaky uzaklyk 0,5 km bolan iki obanyn kartadaky teswirinini arasy 2 cm uzyn-
lykdaky kesim bilen anyklanan bolsa, kartanyn masstabyny tapyn.

Iki sdherin arasyndaky uzaklyk 25 km bolsa, bu aralygyn 1 : 250 000 masstably
kartadaky teswirinde nice den bolar?

Gramda anladyii.

1) 0,467 kg 2) 2,064 kg 3) 0,0485 kg 4) 0,0055 kg
Kilogramda anladyn.

1)0,5q 2)1,75q 3)0,950 t 4) 14,25t
Minutda anladyn.

1)0,1 h 2)0,15h 3)0,25h 4)1,25h
Kwadrat metrde anladyn.

1) 0,5 ha 2) 1,5 ha 3) 1,25 ha 4) 0,075 ha
Metrde anladyn.

1)9 dm 2) 15dm 2 cm 3)2m 7dm 18 cm
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SANLY ANLATMALAR

Gogmagyn orun ¢alysma hésiyeti: 6 +3 =3 + 6,

Gosmagyn toparlama hésiyeti: 49 + 17+ 51 = (49 +51) + 17

Kopeltmegin orun ¢alysma hésiyeti: 6 - 5=5-6

Kopeltmegin toparlama hiasiyeti: 4 - (3-2)=(4-3) -2

Kopeltmegin paylama hasiyeti: 2,5 - 1,125 +2,775 - 2,5=2,5 - (1,125 + 2,775)

Sanly anlatma diyip sanlaryn we bir ya-da birndce amallaryn komeginde birlesdirilen
matematiki yazuwa aydylyar.
2-5 25:5 14:2-12 (4,3+5,7)-6,7

Sanly anlatmanyn bahasy diyip su sanly aillatmada gorkezilen amallary yerine ye-
tirmek netijesinde alnan sana aydylyar.

2 - 5 sanly anlatmanyn bahasy 10; — N\
25 : 5 sanly anllatmanyn bahasy 5; <32«J—22:‘2"‘ # %2\/«_/2\2)/2

14 : 2 — 12 sanly afillatmanyn bahasy —5;
(4,3 +5,7) - 6,7 sanly antllatmanyn bahasy bolsa 67-4 de.

* Sanly afilatma bir sandan ybarat bolmagy-da miimkin. Onun
bahasy su sanyn 0zi bolyar.

* = belgisi bilen birlesdirilen iki sanly afilatma sanly denligi
diizyér.

* Eger denliginl cep we sag bolekleriniii bahalary birmenzes san

......

. Amallaryn yerine yetirilisi

Gosmak we ayyrmak — I basgancak, kopeltmek we bolmek — II basgancak, derejé
gotermek — I1I basgancak amallary diyip aydylyar.

1. Eger anlatmada yaylar bolmazdan, difie bir basgangak amallary gatnassa, amallar gep-
dan saga tarap yazylys tertibinde yzygider yerine yetirilyar.

2. Eger anlatmada yaylar bolmazdan, 3 basgancagyn hem amallary gatnassa, ilki ITI
basgancak amallary, sonl II we I basgangak amallary yerine yetirilyar.

3. Eger anlatmada yaylar gatnasyan bolsa, ilki yaylaryn i¢indaki amallar, soil bagga amal-
lar 1-nji we 2-nji diizgiinlere gora yerine yetirilyar.

4. Eger anlatmada yaylaryn i¢inde basga yaylar bolsa, onda ilki in igerddki yaylaryn
icinddki amallar yerine yetirilyar.

Mysal

1-nji mysal. 25-4+112=100+ 112=212
2-njimysal. 4-(3*-5+5)=4-(9-5+5)=4-(45+5)=4- 50=200

| BAP. ALGEBRAIK ANLATMALAR WE DEREJE




3-nji mysal. 0,5 - 10 — 450 = 5 — 450 = 445
4-nji mysal. —4 - (=3%: 9 —26)=-4-(9:9-26) =4 - (1 -26) =4 - (-25)=100

5-nji mysal.

6-njy mysal. ((4°—6) +10): 5=((16 —6)+10): 5= 20:5=4

3-2-5-4 _3-32-20_96-20 _76

=17,6
3+1 9+1 10 10

Goniikmeler

Amallary yerine yetirif.
1) (57 +26)—-27 2)49-55+11-04
3)75-2-3-(2,1+0,6:0,2) 4) (5,26 —-3,8) +2.,8

Sanly afllatmanyn bahasyny tapyn.

1)1%+5%+7%—4% 2)5§—+4%+1%+3§—
RIS IR
Bahasy 5; —2; 1; 3-e den sanly anlatmalary tapyn.

1) 40:2+5):5 2)52—-(4-8-17)-12
96501 1 gl 15427

9 3 3 3 546

Ozbegistanda bir adam bir yylda ortaga 1 500 kW elektrik energiyasyny sarp edyir. ABS-
daky kompyuterlerin 6zi bir yylda 650 mlrd kW energiya sarp edyir. 2022-nji yylda
takmynan 35 000 000 ilata eye Ozbegistanyn yyllyk elektrik sarp edisinden ABS-daky
kompyuterlerini sarp edisi ndce esse kop?

Haysy denlik dogry?

1 %+%=%+% 2)22;—;+7728—5=(17+8)-4
3)21 385—3 ;(9)—10 154+6160 4)1%+4%:41,5.12_5
5)1—%=1—§—}1 6) (34 - 150): 25 = (17 + 48) - 5

Teksti sanly anlatma gorniisinde yazyn.

1) 14 we 36 sanlarynyn jemi 85 we 36 sanlarynynl tapawudyna den.

2)1 % we 1 ;— sanlarynyn tapawudy é— we % sanlarynyn jemine den.

3) 4 we 0,25 sanlarynyn kopeltmek hasylyna 8 we 6 sanlarynyn tapawudynyil yarysyna den.

SANLY ANLATMALAR



4) 0,12 we 1,88 sanlarynyn jeminin ikeldileni % we 5 sanlarynyn kopeltmek hasylyna den.
7. Hasaplan.
1)12,7-64+173-3,6 +12,7-36+ 17,3 - 64
2)13,5-58-83-42-58-83+4,2-13,5
8. Amallary yerine yetirin.
D407 (159 1229 1 .13 403 .02
1)126 29 (1510 1210) 2)516 129 216 27
3 1 1 7 1 2 2 1 (1,1
~ = 1.1 — L 1l =—=L)1L£+2=.|=+=
3)(20225 20216)129 43 (13 9)19 22(3 6)
9. Sanly anilatmanyn bahasyny tapyn.
3.9 3.2 2 1 1 1
1)510 34 5423 2)73 12468
5 3 5 31 2 2 2 1
122 412122 H105 2525 5=
3) 12 34 12 34 ) 03 15 5 . 2
10*.  Amallary yerine yetirin.
1) 1,95-0,48: 6,25 2) 61' (0,19+3,2):22,6
(2,03—1,25)0,42,4 7 405+075_2i
2 b 6
4_4 7,1
13 9 3 7 7 8 8
7——-3=—-5=— 4
3) 28 (328 513) ) 3 1
7 28
1 2 3 15 16 1 2 3 15 16
i .= — et —t— .=t
5 5) 2+3+2+...+2+3 6) 6718716 16 18
-
a 19
" ((1,2:36)+§-o,25)- (1,8+20j 0,5
= 7) 5 8)
o 128 1.,.125 7. 7217
= (—-) == —:0,35+—: —
= 45 15" 9 40 3 31
<
>
}_
< 14 5 8 5 1 1)( 80) 1
- —+>40,3]-=-0,75+— —+0,125—— || 6,4: — |+ =
Z ?) (15 2 j? 10 10)(2 6 3) 8
~
<
-
= 1386, , 5714 10 (2,40 8 (1,7) 8
5 W 250 279 ) es 17 )187(376) 2
<
o
<
m




ALGEBRAIK ANLATMALAR

Mysal

1-nji mysal. Welosiped¢inin tizligi 12 km/h. Ol 2
sagatda, 3 sagatda, a sagatda néc¢e aralygy olgecer?

1) 12 -2 =24 (km);
2) 12 -3 =36 (km);
3) asagatda 12 - a (km)

Algebraik anlatma sanlardan we harplardan diiziilip, amal belgileri bilen birlesdirilen
anlatmadyr.
4-a 12 :5b 514 : 2—x (x+y)-4

Mesele

2-nji mysal. Eger almanyn 1 kilogramy 2 000 som
bolsa, 6 000 soma nége kilogram alma alsa bolar?
Eger 1 kilogramy 1 000 somdan bolsa, 7 000 soma
nédce kilogram alma almak bolar?

1 kilogramy b somdan bolsa, a soma nége?

7 000
6 000 2) ——=17 (k
D 3553 ko P o | K

3) % (kg),b# 0 (nola bslmek miimkin dal)

Eger algebraik anlatmadaky harplaryn yerine kibir san goyulsa we gorkezilen amallar
yerine yetirilse, netijede alnan sana berlen algebraik afllatmanyi san bahasy diyilyar.

Mysal

+ .
X ; -niil bahasyny tapyn.
X —_

Ilki afilatmada gatnasyan harplaryil yerine olaryn san bahasyny goyup gaytadan yazylyar
we sonluk bilen hasaplanyar:

3-nji mysal. Eger X =35 bolsa,

Sanlaryn listiinde amallarynl yerine yetirilis tertibi algebraik aillatmalaryn san baha-
laryny tapmaga degisli meseleleri yerine yetirende-de saklanyp galyar.

Harp bilen harpyn, san bilen harpyn arasyndaky kopeltmek belgisi — «nokaty
kopleng diisiirlip galdyrylyar. Meselem, S = ab, P = 2(a + b) diylip yazylyar.

ALGEBRAIK ANLATMALAR




Mysal

+
4-nji mysal. Egera= 5, b =6 bolsa, ath -niil bahasyny tapyn.

ath 5+6 11 _,2
b-3 6-3 3 °3

Goniukmeler

1.  Algebraik anlatmanyn bahasyny tapyn.

1) a+3b,munda a=5,b=5 2)2a—-4b, mundaa=6,b=-2
3) 2a2+%b,mundaa=3,b=25 4) (a-4):b,mundaa=19,b=3
(2a-1)-b P 1.1 -9 p=

S)W,mundaa 8, b=2 6)§+_b munda,a=2,b=3

2. Ayakgap fabriginde her sagatda 500 jiibiit tufli ondiirilyér. t sagatda fabrikde nédge jiibiit
tufli ondiiriler? 24 sagatda nice?

3. Awtomobil zawodynda 1 giinde 500 sany awtomobil
ondiirilse, n glinde né¢e sany awtomobil ondiiriler? 1
ayda nice?

4. Jogap siitiinini dolduryn.

Algebraik

Ne X y aljflatma Jogap
w X—3
= 1 4 ! Y+l
a
Ll 2. 0,5 1 2x+ 7y
=
= 3. -1 1 2-(x+1)+y
; 4. 2 8 (x+y)-3
<
— 5. 0,5 40 X-y—4
"z
<
S 6 2 5 XY
< X=2y
(o'
o
5 5. k=6 wet=-5Dbolanda bahasy 10-a den bolyan algebraik afnlatmalary tapyn.
- 1 3-(k-t)+7
< Dk+=t 2) (2k +8) + 2t 3 4) 2k + 5(t + 8
= ) k+ ) (2k+8) ) 70D ) 2k + 5(t + 8)
<
o




6. Egerx=2 we y=-1 bolsa, jedweli dolduryi.

3X =2y
+ - + —Xy + +y-—
X+ 2y 4x -y 2(x+y) 2X—Xxy +5 X+y-1 A(x+y)
7. y= K licin k=2 bolsa, X = 1—% :y+2021-in bah hasaplan
' m ucein olsa, X = 2023 ' -1n asyny nasapilan.

8*. Anlatmanyn san bahasyny tapyi.

1) (mn)?, mundam=3,n=2 2)—mn?, mundam=3,n=>5
1 1
+ = =
3) a + 2b, munda a 2,b 2
4)c-3ab+dc, mundaa=-1,b=3,c=-2 5)a?-b> mundaa=6,b=-4

ALGEBRAIK DENLIKLER, FORMULALAR

Goniiburglugyin meydanyny tapmak: S=a - b
Goniliburglugyn perimetrini tapmak: P =2 - (a + b)
Kwadratyn meydanyny tapmak: S = a?

Kwadrat perimetrini tapmak: P =4 - a

Kubyn géwriimini tapmak: V = a3

......

Denliklerdéki anlatmalaryii bahasy 6zara den bolyar.

- Gundelik durmusda algebra

a

Tennis korty goniibur¢luk gorniisinde.
Ucastogunt meydany = ini - uzynlygy yaly tapylyar.

S=a-b
Bular — formula.
P=2-(a+h)

Cay gutusy goniiburgly
parallelepiped gorniisinde.

Gutynyn gowrlimi = ini - uzynlygy - beyiklik
yaly tapylyar.

S=2@-b+b-c+a-c)
Bular — formula.

V=a-b-c

ALGEBRAIK DENLIKLER, FORMULALAR
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[

Formula — kibir ululygyn basga ululyklara baglydygyny anilladyan
algebraik denlik.
Mysal

1-nji mysal. Kubun géwriimini tapmak ti¢in V = a@®, dhli gapyrgalarynyfi jemini tapmak {igin
bolsa P = 12a formulasyndan peydalanyarys.

2-nji mysal. Goniiburgly gutynyn beyikligi H cm. Onuni uzynlygy beyikliginden 3 esse, ini
bolsa uzynlygyndan 7 cm kemrak. Uzynlygyny we inini beyiklik arkaly anladyn.
Gonitiburgluk gutynyn uzynlygy, ini we beyikligi L, B, H bolsun.

Dortburglugyn uzynlygy: L = 3H

Dortburglugyn ini: B=L -7

Dortburclugyn beyikligi boyunca ini: B =3H -7

3-nji mysal. Niéhili netija 2n-1=2-1-1=1
2n=2-1=2 geldiniz? 2n-1=2-2-1=3
2n=2-2=4 2n—-1=2-3-1=5
2n=2-3=6 2n-1=2-4-1=7

2n—1=2-1000—-1=1999

Eger a jiibiit san bolsa, onda bu san 2-4 boliinyér.
Formula: a = 2n, munda n — natural san.

Eger a tdk san bolsa, ony 2-d bolenddki galyndy 1-e den.
Formula: a=2n + 1, munda n — natural san.

Ték natural sanlaryn formulasyny asakdaky yaly hem yazyarlar:
Formula: a =2n — 1, munda n — natural san.

Gonikmeler

Jimleleri matematiki dilde yazyn:

1) m we n sanlarynyn jemi,

2) a we b sanlarynyn tapawudy;

3) a we b sanlarynyn tapawudynyn ikeldileni;

4) m we n sanlarynyn kopeltmek hasylyna ikeldileni;

5) n we m sanlarynyn jeminin olaryn tapawudyna payy;

6) a we b sanlarynyn jeminin olaryn tapawudyna kdpeltmek hasyly;
7) a-nyn ikeldileninden b-nin tapawudy;

8) a-dan b-nin ikeldileninin tapawudy;

9) a-nyn ikeldileni bilen b-nin tigeldileninin jemi;

10) a we b sanlarynyn kopeltmek hasylyndan b-nin tapawudy.



Kwadratyn tarapy a cm bolsa, onui peri-
metrini tapyn.

3. Ekinzarlyk goniibur¢luk goérniisinde bolup,
onuf uzynlygy a metre, ini bolsa b metre den.
Téze yer Ozlesdirilenden son ekinzarlygyn
meydany 220 m?*a artdy. Ekinzarlygyn
meydany nége boldy?

4. Yolaggy obadan ¢ykyp, sihere tarap ugrady. Ol a kilometr pyyada yordnden sofi awtobusa
miindi we awtobusda t sagatda sdhere yetip geldi. Eger awtobus 60 km/h tizlik bilen here-
ket eden bolsa:

1) a=4 we t= 1,5 bolanda oba bilen séherini arasyndaky S aralygy hasaplan;
2) S=170,a= 10 bolanda t-ny tapyn.

5. Spark awtomobili 100 km/h hemiselik tizlik bilen hereketlenyin bolsa, 1) 1 000 km; 2)
500 km; 3) 450 km bolanda hereket wagtyny hasaplan.

6. «Malibu» awtomobili 100 km yola a litr yangyg sarp edyér. Asakdaky jedweli dolduryn.

Gegilen aralyk, (km) 500 700 800 S
Yangyg sarp
edilmesi (L) lia 4a
7. Enwerde x som pul bar. Ezizbekde ondan y som kop pul bar. Ezizbekde ndge pul bar?

Meselédni: 1) x =5 000 we y =2 000; 2) x =4 500 we y = 350 yagdaylar ti¢in ¢oziin.

8. S =v-tformulasyndan peydalanyp layyk jogaby tapyn.
S (km) 500 600 480 340 720 432 900
t (sagat) 5 12 4 4 8 6 12
Jogabyn warianty A B S D E F G
Vv (km/h) 85 90 100 75 50 120 72

9. Bagda n diiyp alma agajy bolup, hersinde ortaga 30 kg-dan miwe bolsa, bagdan jemi nége
kilogram alma yygmak miimkinligi formulasyny yazyn we n = 250 bolanda meseldni

¢Ozun.

10. Berlen formulalardaky her bir tiytgeyjini tapmagyn formulasyny diiziin.

1) zx+ 2y + £2=180° 2)P=4-a 3)v=s:t 4)S=a-b
5 T=m+3 6) x=5t+4 )P=a+b+c 8) C=2nr
. .. A X B
11. Goniiburglugyn perimetrini hasaplamagyi formulasyny
tapyn.
y

ALGEBRAIK DENLIKLER, FORMULALAR




YAYLARY ACMAGYN DUZGUNI WE KOEFFISIYENT

. Yaylary acmagyn diizgiini

Koplen¢ hasaplamalar yerine yetirilen mahalynda yaylary agmaly ya-da umumy
kopeldijini yaydan dasary ¢ykarmaly bolyar. Munda asakdaky diizgiinleri berjay etmek talap

edilyar.
6 58 + (—48 + 3 : . s N
( ) X 1-nji diizgiin. Eger yayyn oniinde + alamaty duran
: bolsa, yaylary aganda yayyn i¢indéki gosulyjylaryi
! alamatlaryny liytgetmén yayy agmaly:

58— 48 +3 l a+(b-c)=a+b-c
]
8,2+ (4,8a + 13) : 2-nji diizgiin. Eger yayyh i¢indéki birinji gosulyjy

: alamatsyz yazylan bolsa, 6iilinde + alamaty bar
! diyip ¢ak edilyér:
8,2 +4,8a+ 13 | at(+c)=a+b+c
___________________ S S s |
1
107 — (-5,6a + 6b) ! 3-nji diizgiin. Eger yayyn oniinde — alamaty duran
I bolsa, yayyn i¢indédki gosulyjylaryn alamatyny
1 ;o
- garsylyklysyna calsyryp, yayy agmaly:
1
107 + 5,6a — 6b : a-(b+c) =a-b-c
! a-(b-c) =a-b+c
N ' J

Eger jemi yaylara alyp, yayyn oniine + alamaty goyulsa, yaya alnan gosulyjylaryn
alamatlary tiytgewsiz galdyrylyar.
Mysal
1-nji mysal. 45 +27 —2 =+ (-45+27 - 2) =+ (-20) =-20
2-nji mysal. 9 + (—14) + 11 + (~14) + 31 +(-53) =9 — 14+ 11 — 14+ 31 -53=-30

Eger jemi yaylara alyp, yayyn oniine — alamaty goyulsa, yaya alnan gosulyjylaryi
alamatlary garsylyklysyna iiytgedilyar.

Mysal
3-nji mysal. —54 + 275 — 12 = — (+54 — 275 + 12) = — (-209) = 209
4-nji mysal. 6 — 8 + 10 =— (6 + 8 — 10)

| BAP. ALGEBRAIK ANLATMALAR WE DEREJE

S5-njimysal.a+b-c=-(a-b+¢)




Gonukmeler

1. 1lki yaylary acyf, son hasaplaii. Yatlatma: yayyt otiiindéki + alamaty yazylmayar, emma

yaylary acanda hasaba alynyar.

1)-(43+71)+71 2) +(-23 - 510)+ 23
3) — (=31 +40) + 40 4) 0,65 — (18- 0,35)
51-(1-(1-2)) 6)-1+(-1+(-1+2)

2. Yaylary acyi.
1)+(a+5-h) 2)—(c+42)
4)a—-(-b+4c-d) 5 -(@a+b-c-5)

3. Sorag belgisinif yerine + ya-da — alamatyny dogry goyuf.
1) 13 2(15-27)=13+15-27
2) 1,8?2(-12+04)=18+12-04
3) —40,2 ? (5a—1,84)=-40,2 +5a— 1,84
4) 57,8?(12n-0,125)= 57,8 —12n+ 0,125

4. Yaylary agyp, sofi hasaplaii.
1) + (84 — 208 + 25) 2)—(59-69)-29
4) — (284 —49 —244) 5)—(45-69-21)

5.  Yaylary acyp, sofi hasaplan.

3)1,35-(1,5-k)
6)a+ (-b+4c-d)

3) + (86— 98) + 42
6) + (-38 — 410) + 38

1) (119 + 141) — (-59 + 119) 2) (325 +219) + (=50 + 110)

3) (-228 — 215) — (-28 + 315)

6. Dogry jogaplary tapyn.

+(@+b+c) A a-b-c
—(@a+b+c¢) B —a-b+c
—(a-b-c) C a-b+c
+(-a-b+c) D —a+b-c
—(~a+b-¢) E —a+b+c
-(@-b+c) F a+b+c
- (-a- (-b) +¢) G —a-b-c

YAYLARY ACMAGYN DUZGUNI WE KOEFFISIYENT




7. Anlatmanyn gosulyjylaryny aydyn we ayry yazyn.
1)2a-5b+3 2)Xx-5y+z-38
3a—b+c—d 4)%a—%b+0,3c—d

8. Yaylary agyii we yonekeylesdirii.

1)(-a+b)-(a-b) 2)x—(x+y)

3) 5m—(m-2) AHp-(t-(p-1)

5 (-a+b)-(2a-Db) 6) X — (— (5x + 4y) + 8y)
7) 5m - (2m - 5) 8)3p—(t—(p—2t)

9. m ya-da (-m) sanlaryndan baglap ahli gosulyjylary yayyn Onitine + alamatyny
goymak bilen yayyil i¢ine alyn.
Nusga: —2a+5b+m-4n=-2a+5b+ (m-4n)

1)3a-0,lb—m+0,In 2)1+m—4k——§t

3Ja+tb-2c+m-n+5 4)1—éc—m+2—éb—0,8c

10. m ya-da—m sanlaryndan baslap dhli gosulyjylary yayyn oniine — alamatyny goymak bilen
yayyn i¢ine alyn.
Nusga: a) 5a—-b+m+n-k=5a-b-(-m-n+Kk)

b)2a-b-m+n-c+d=2a-b-(m-n+c-d)

Dp+g+m-n+6 2)b-2c-m+3n-7
3)2k-51+m+4n+3 4) 119 - 10r—-m—k + 2l
55 p+m-79g-n+8 6)b-m-5c+2n-1

11. Sanlar yzygiderligini dowam etdirmegin formulasyny diiziin.
Nusga: 7,9, 11, 13,...  Formulasy: 2n + 5
1)2,4,6,8,.. 2)7,11,1519,.. 3)3,6,9,12,... 4)4,7,10, 13,..

12. Sorag belgisinin yerine haysy sanlar layyk gelyar?

16

27 9

| BAP. ALGEBRAIK ANLATMALAR WE DEREJE




ARIFMETIK AMALLARYN HASIYETLERI

Matematikanyn basga ugurlary yaly algebrada hem berjay edilmeli bolan diizgiinler bar.

- Gosmak we kopeltmek

1) Orun ¢alysma hisiyeti: 2) Toparlama hisiyeti:
atb=b+a (@+b)+c=a+(b+c)
a-b=b-a (@-b).c=a-(b-c)=b-(a )

3) Gosmaga we ayyrmaga gori paylama hisiyeti:
a(b+c)=ab+ac a(b-c)=ab-ac

Amallaryn hésiyetlerinden peydalanmak algebraik anlatmany ilki yonekeylesdirip,
sonira onunl bahasyny afisat yol bilen hasaplamaga miimkingilik beryar.

Mysal

1)12+33=33+12

2) 55+ 82 +45 = (55 + 82) + 45 = (55 + 45) + 82 = 55 + (82 + 45) = 182
3)14-20=20- 14
4)4-25-37=(4-25)-37=(4-37)-25=4-(25-37) =370

5) 7-(111+8)=7-111+7-8=777+ 56 =833

6) 1 +2+3+4+5+6+7+8+9=(1+9N+Q2+8)+B+7)+(@A+6)+5=
=10+ 10+ 10+ 10+5=40 + 5 =45

7) 55 + 82 + 45 + 18 = (55 + 45) + (82 + 18) = 100 + 100 = 200

8) (95 + 19) + (5 +31) = (95 + 5) + (19 + 31) = 100 + 50 = 150

9) 145 - 49 + 145 - 51 = 145 - (49 + 51) = 145 - 100 = 14 500
10)25-712-4=(25-4)-712=100 - 712 = 71 200

- Ayyrmak we bolmek

1) a sandan b sany ayyrmak tigin a sana b sana garsylykly bolan sany gosmak yeterli:
a-b=a+(-b)
2) Bolmek amaly boliija ters bolan sana kdpeltmek bilen ¢algyrylmagy miimkin:

p=d_.. 1
a.b—F—a b

ARIFMETIK AMALLARYN HASIYETLERI
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Mysal

1-nji mysal. Men oylan sanyma 20-ni gossam, 45 sany emele gelyar.
Oylanan sany tapyn.

I-nji usul: X+20=45
X=45-20
X=25
2-nji usul: X+20=45
X+20+(-20)=45+(-20)
X =45+ (- 20)
X =25
2-nji mysal.
30 2 1 1 2
2)30:45=— = . =2. _=_
) 45 \4Qa 3 3

Goniukmeler

Sanly aillatmany arifmetik amallaryn hésiyetlerinden peydalanyp amatly usulda

hasaplan.

1) 28-45+28-55
3)72-139-72-39
5)124 -42 +226—18
7)91+117+9+83

Anlatmany yonekeylesdirin.

1) 5x — 4y + 17x — 4y
3)12a-5b-2a-b
5)4a-1la+9a-b

Menzes agzalary toparlan.

1) 7,5a—-6,8b - 7,5a - 6,8b
3)2,la-1,7c+2,7a-2,2c
5)4,2a+1,8b—-2,6a + 3,4a

Sanly ailatmanyn bahasyny tapyn.
1.1V /2 1
2) (T + ?) <_5 - _2)

4

1)2,17+(3,2-0,17)

3)9,49 —(1,5-0,01)

5) 0,94 — (1,06 — 98)

2)2,5-72+2,5-28
413,5-3,1-3,1-10,5
6)2,51 — 4,41 + 3,49 — 6,59
8)31,11 +42,80 — 1,8 5,2

2)4da-2b+a-b
4) 5x + 8y — 9y + x
6) 7b + 7a—4b + 3b

2)a-3a+4,7-172
4)-9,8¢c +5,1d + 1,1c + 4,2d + 4c
6) -8,9a+ 1,5b—1,1a - 5,5b

AN
NI
SN~——
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5. Algebraik anlatmanyn bahasyny tapyn.

1
1) aZ?; b=1 bolsa, 3a-2b 2)a=5,1;b=4,7bolsa, P=2(a+ b)
1
3)a=12,5;h=6,4bolsa, S= _Zah 4)a=2,5;b=24;c=23,5bolsa, V=abc

6*. Anlatmany yonekeylesdirin we san bahasyny tapyn.

1) 5(3x = 7) + 2(1 — x), munda Xx 22%

2) (2c + 5d) — (¢ + 4d), munda c=0,4; d = 0,6
3)1,3)-(@a+b)+2,(7)-(a-b),mundaa=2;b=-9
4)-0,112)-(@a-b)+0,02)- (a+ 2b), mundaa=-10;b=6

7. Logiki yzygiderligi dowam etdirif.

PISA soragy esasynda o6ziinizi synan

MP3 PLEYERLER
MP3 pleyer Gulaksa Kerneyjikler
155 s.b. 86 5.b. 79 s.b.

MP3 6nilimlerini satmakdan 37,5% girdeji almak miimkin.
Asakdaky formulalar 6ziine diisydn gymmaty — w, satuw nyrhy — S arasyndaky dogry
gatnasygy gorkezyarmi?

Formulalar Formulalar dogrumy?
s=w+0,375 hawa/yok
w=s-0375s hawa/yok
s=1,375w hawa/yok
w = 0,625s hawa/yok

ARIFMETIK AMALLARYN HASIYETLERI
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NATURAL GORKEZIJILI DEREJE

1) Birmenzes sanlaryn jemini kopeltmek bilen ¢alsyrmak miimkin:

4+4+4+4+4=4-5 ata+a+--+a+a=na
—~ — —
5 sany n sany
o €)]
2) ‘ 5e5=5 =25 | 5¢5¢5 =5 =125

v & W N =

kopeltmek hasylyna aydylyar:

a-a-a-..-a=a
Yk
" geze dereje gorkezijisi
derejénifi esasy an —> e g J

Edil sular yaly kopeldijileri birmenizes sanlardan ybarat kdpeltmek hasylyny tdze amal —
dereji gotermek amaly bilen ¢alsyrmak miimkin:

7-7-7-7-..-7="7° 12=12¢ 2°=2-2-2-2-2=32
—~— —
8 gezek 5 gezek
11
—— — L L
7 gezek 11 gezek

Sanyi birinji derejesi su sanyh dziine defi: a* = a

1
4i=4 211 =21 (%)=—g (-0,5)' =05
10-yn derejeleri:
10t=10 10*=10 000 107 =10 000 000
10?2=100 10% =100 000 108 =100 000 000
103=1 000 10%=1 000 000 10°=1 000 000 000




Mysal

2t=2

22=2-2=4

22=2-2-2=8
2¢=2-2-2-2=16
25=2-2:2-2-2=32
26=2-2:2-2-2-2=64
21=2-2-2-2-2-2-2=128
28=2-2:2-2-2-2-2-2=256
2°=2-2:2:2-2-2-2-2-2=512
210=2.2.2-2-2-2-2-2-2-2=1024
Gonilikmeler

Jemi kopeltmek hasyly gorniisinde yazyn.
D7T+7+7+7+7
3)d+d+d+d+d+d+d

5) 5ab + 5ab + 5ab + 5ab + 5ab

7)10+ 10+ 10+ +10,

Ly
43 gezek

Kopeltmek hasylyny dereje gorniisinde yazyi.

n7-7-7-7

5D =51 (=51)-(=51)-(-51)

X, X X X
5)7 y y y

Kopeltmek hasylyny dereje gorniisinddki yazuwyndan peydalanyp yonekeylesdirin.

1)5-5-4-4-4
3)2-2-a-a-b-b-b-b-b

52-2-2-3-3-3-3-5-5-5-5-5-5

) (x-y)-(x—y)- 2. 2.8 a a a

8 12-1,2-1,2
10)0,6-0,6-0,6-a-a-a-b-b-b-b-b-b

12)a-a-a+b-b-b-b+c-c-c-c-c

Dereje gorkezijisi
o
=4 -4-4

{ej;niﬁ esasy \

- 3

2)a+a+a+a
4) 2X + 2X + 2x + 2x
6) (a—2b) + (a—2b) + (a—2b)
8)5+k+k+---+ﬁ
Y

n gezek

4)X XX+
3a 3a 3a 3a 3a

07 1 4

2)a-a-b-b-b
XXy y-y-z2:2-12

MH(E=51)-(-51)-x-Xx
11) (5a - 4b) - (5a - 4b)

13)a-a+b-b+c-c

NATURAL GORKEZIJILI DEREJE
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4. Anlatmany yonekeylesdirin.

3)7-7+a-a-a+b-b-b-b A X X+XX+HXX+ XX
Sg—
n gezek X - X
B)X X+ X X+ XX+ = +X-X 6)ara-a+a-a-a+ -+a-a-a
SR Ler
X gezek x - x bgezeka-a-a

7)a-a-a+a-a-a+a-a-a+---+a-aj
-
agezeka-a-a

)a-a+a-a+a-a+-+a-a+ b-b-b+b-b-b+-+b-b-b
\_w__/'

S
b gezeka - a agezekb-b-b
5. Hasaplan.
1) 52 2) 6° 3) 24 4) 27 5) 11 6) (1)

7)(—5)3 8)(—i)4 9) (2,52 10)(2,52 11)—25  12)(<2)s

. Yatda saklan!

10-dan uly bolan her bir sany a + 10" goérniisinde yazmak miimkin, munda 1 <a <10 we
n — natural san. Seyle yazuwa sanyn standart gorniisi diyilyar.

Fizika we himiya predmetlerini 6wrenmek, mikrokalkulyatorda hasaplamak we basga

kop yagdaylarda sanyn standart gorniisindéki yazuwyndan peydalanylyar.

242322 212019 181716 151413 121110 9 8 7 6 5 4 3 2 1

Yerii agyrlygy: ol ol 'l ol of of st ot of of sy of sl ol ol ol o
5974 200 000 000 000 000 000 000,0 kg

L

24
Sanyii standart gorniisi [ 5,9742- 10 kg ]
Mysal
1-nji mysal. 52=52-10=52- 10! 2-nji mysal. 73=73-10=7,3 - 10*
3-nji mysal. 625 = 6,25 - 10 = 6,25 - 102 4-nji mysal. 3147 = 3,147 - 10°
5-nji mysal. 516,444 = 5,16444 - 102 6-njy mysal. 3 265 400 = 3,2654 - 10°

7-nji mysal. Yerden giine ¢enli bolan aralyk 150 000 000 km ya-da 1,5-10% km.
8-nji mysal. Dagkent teleminarasynyi massasy 6-10° kg ya-da 6 000 000 kg.




- Yatda saklan!

Derejéa gotermek — II1 basgancak amaly. Eger anilatmada yaylar bolmasa, ilki ti¢iinji
basgancak, son ikinji basgancak (kopeltmek we bolmek) we ahyrynda birinji basgangak
amallary (gosmak we ayyrmak) yerine yetirilyér.

2:524+4-33=2-25+4-27=50+108=158

Sanlary derejénin komeginde yazmakdan 6rdn kop yagdaylarda, meselem, natural
sanlary 6yjlik gosulyjylarynyi jemi gorniisinde yazmak ii¢in peydalanylyar:
2021=2-1000+0-100+2-10+1=2-10+0-102+2-10*+1

Goniukmeler

6. Berlen sanlary standart gorniisde yazyn.
1) 17 2) 128 3) 75716
4) 12 000 000 5) 128 000 000 000 ° 6) 74,28

7. Standart gérniisde berlen sanlary doly gorniisde yazyn.

1)2,5-102 2)3,45-10 3) 5,567 - 10° 4)6-10°
8. Sanlary 6yjiik gosulyjylarynyi jemi gérniisinde yazyn.

1)2715 2) 10 785 3) 475 064 4) 89 412 141

9. Oyjiik gosulyjylarynyi jemi gorniisinde berlen sany yazym.
1)4-10+3-10°+0-10*+2 2)7-10°+6-10°+5-10*+7
3)8-10°+3-102+1-10"+4 4)9-10°+9

10. Hasaplan.

1) (0,3) 2) -5* 3) 58 4) - (-2)°

5 (-5 (-3) O DTS 8 (6
11. Hasaplan.

1) (1) + (-1 + (1) 2) (A - (D) - (D)

3) (_1)2021 _ (_1)2022 + (_1)2023 4) _ (_1)49 _ (_1)58 _ (_1)79

12. x? ailatmanyn bahasyny X-yil jedwelinde getirilen bahalar ti¢in hasaplan.

X -3 -2 -1 0 1 2 3 4 5

X2

13. Nabellileri tapyn.
1) 10"=1 000 2) 4k=128 3)30m=130 4) (-5 =-125

NATURAL GORKEZIJILI DEREJE
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14. x® ailatmanyn bahasyny X-yi jedwelinde getirilen bahalar ti¢in hasaplan.

X -3 -2 -1 0 1 2 3 4 9

X3

15. x? —x3anlatmanyn bahasyny X-yi jedwelde getirilen bahalary ti¢in hasaplar.

o1 w

X 0 -2 3 -4 | 10 | -6 | -05| 12 | 7 [-1

X2_ X3

16. Berlen sanlary standart gorniise getirii.
1) Merkuriy — Giinden ortaga uzaklygy 58 million km.
2) Wenera (Zohre) — Giinden ortaca uzaklygy 108,3 million km.
3) Yer — Giinden ortaca uzaklygy 150 million km.
4) Mars — Giinden ortaga uzaklygy 227,94 million km.
5) Yupiter — Giinden ortaga uzaklygy 778,6 million km.
6) Saturn — Gilinden ortaga uzaklygy 1429,3 million km.
7) Uran — Giinden ortaca uzaklygy 2872 million km.
8) Neptun — Giinden ortaca uzaklygy 4498,6 million km.

NATURAL GORKEZIJILI
DEREJANIN HASIVETLERI

. Yatda saklari!
1-nji hisiyet
Birmenzes esasly derejeleri kpeldende esasy liytgewsiz, dereje gorkezijileri bolsa
gosulyar.
Xm . Xn _— Xm +n
2-nji hisiyet
Birmenzes esasly derejeleri bolende esasy iliytgewsiz, dereje gorkezijileri bolsa ayy-
rylyar.
XMoxX"=X"" m>n x#0.
3-nji hasiyet
Derejéni derejd goterende esasy liytgewsiz, dereje gorkezijileri bolsa kopeldilyar.
(Xm)n — an
4-nji hasiyet
Kopeltmek hasylyny derejd goterende her bir kopeldiji su derejd goterilyar.
X n — Xn n
5-nji hisiyet () y

Droby dereja goterende onuil sanawjysy we maydalawjysy edil su dereja goterilyar.
x\y"_ x"
[y) =y »#0




6 -6 = 24325 44 - 42 — 42\4_2=2

64 128

Sanyn derejesinin jedweli

256 512 | 1024

729 | 2187

6561 | 19683 | 59049

4096 | 16384 | 65536 | 262144

15625 | 78125 | 390625

46656 | 279936

117649|

Mysal

29 . (25)6 . (24)5 _ 29 . 230 . 220 29+30+20 259

- =0%9-54=125=13)

1-nji mysal. 62 649 2(26)9

Z-njimysal. (=1’=CD- DD D DD ED- D) D=-1

3-njimysal. 0°=0-0-0-0-0=0

Gonliikmeler

1.  Kopeltmek hasylyny dereje gorniisinde yazyn.

1)57.54 2)a6.a9
4)ad-a*-a’ 5) (- 2,6a)" - (—2,6a)°

1 10 1 17 3 8 3 10
n(3)(3) o(-17)(-7)
10) Cn . C2n . C5n 11) a3n . a6n . a9n

2. Payy dereje gorniisinde yazyn.
1) 815 : 83 2) 5% ; 5

4) (0,8 : (0,8)" %) (_ _3)7: (_ %)

2?4

3) (3b)° - (3b)™
6) CB . C4 . ClO

9)x¥-x° - xY

12) (0 (0"

NATURAL GORKEZIJILI DEREJANIN HASIVETLERI
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3. Birmenzes esasly iki derejanin kopeltmek hasyly gorniisinde yazyn.

Dxo 2) as 3) (- y)* 4) ¢¥ 5) (~11x)"
6) (—g) N (L2%E  8)4a)® 9) (ab®?  10) (=5xy)®

4. Anlatmany esasy a bolan dereje gorniisine getirin.
1) (a7)8 2) (a9)1l 3) (a7)13 4) (a2)4 . a9
5) a8 . (aS)ll 6) (a3)5 . (a6)8 7) aZl . a24 8) (a9)3 . (all)S

5. Droby dereja goterin.

4 6 3 10 11 8 a 21 b 9

s A7) A e 9(F)
6. Sanlary esasy 2 bolan dereje gorniisinde yazy.

1) 64 2) 32 3) 256 4) 16

5) 2048 6) 1024 7)2°- 16 8)2°-32

9) 64 - 210 10) 22 - 32 11)2%-25- 64 12) 16 - 64 - 256
7. Kopeltmek hasylyny derejd goterin.

6
DG-7F 2)(6-12°F  3) (2 % 7) 4) (5%)7 5) (=3a)e

8. Sanlary esasy 3 bolan dereje gorniisinde yazyn.

1)3 2)9 3)27 4) 81 5) 729 6)3 -3

9. Hasaplan:

11. Anlatmany gorkezijisi 3 bolan dereje gorniisinde yazy.

o

Ll 2 . 310 3 . 215 36 . 58 79 . 713 59 . 519
a 1) 37 2) 214 3) 34 . 57 4) 76 .714 5) 525

=

' 217 . 341 68 310 . 29 613 38 . 58
;EE o535 Dow 3 ) Doz 10) =z —
p=

= (=3)" (=3)" 3 (=5) 8"
< 11) —— 12 13) - —— 14) —— 15) ———
= o Iy o ? 5w

<

z 10. n-in ndhili bahalarynda denlik yerine yetirilyar?

% 1) 2= 64 2)3"=729 3)2" =256 4) 37 =243

- 5) 2" - 31 =36 6)2"-3"=216 7) (3")3 =27 8) (2")° = 1024
<

ol

<

(e




12.

13.

14.

15.

16.

17*.

18.

19*.

20%.

1) a® 2) b” 3)ct 4) 5% 5) a®h®
6) a*béc’ 7) al?b*c3 8) 27a™ 9) 125a'%p*  10) —0,008x2y!?

Hasaplan.
1)0,5*-2*  2)(-0,125)°- (-8)*  3) (%)]'0 (1 §—)IO 4) (‘ 28_7)6 (‘ 3 3?)6

35 . 26 38 . 26 1513 29 . (25)6 . (24)5
65 6) 66 7) 511 . 312 8) 649

5)

Droby dereje gorniisinde yazyi.

36 210 815 513 X30
1) 2) =1 3) o5 4) om 5) v
Anlatmanyn san bahasyny tapyil.
D> daa=-3 2) &+ D" daa=-1,b=2
)ﬁ,mun aa=-— ) Z ,mundaa=-1,b=
3_h3 —
3) &b undaa=—1,b=2 42275 nundaa=4
at a
Anlatmany dereje gorniisinde yazyi.
1) 5n+2.52n+1 2) 3n—2.33n—4 3) 2n—1.4n—2.8n—3 4) 32n+6:3n+8
5)Qan+4: g+l 6) a3 - gin+l 7) an+o @7 8) pk+5 - pk+4
n-in néhili bahasynda denlik yerlikli bolar?
1) (3n)4 =320 2) (52)n =518 3) 480 = D60
4) 36" =216" 5) 495 = 34320 6) 25 - (26)2=2"
7) 43 . 84 . 165 — 2n 8) a4 b4 C4 — (abc)n 9) a15 b18 C21 — (a5 bG C7)I’]
Denesdirin.
1) 12° we 244 2) 5" we 10° 3) 100% we 200 4) 3% we 7'°
Sany standart gorniisinde yazyi.
1) 1 800 2) 27 900 3) 256 000
4) Yerden Giine ¢enli bolan aralyk 149 500 000 km
Kopeltmek hasyly nédge sany nol bilen gutaryar?
1) 720 - 1620 - 625 2) 280 -280 - 1875 - 900
Anlatmalaryn netijesinin ahyrky sifrini tapyn.
1) 1245 + 5647 2) 145781 + 659874
3) 455412 — 6542 4) 45781147 — 451259
5) 4152547 - 145218 6) 41526 - 415879

NATURAL GORKEZIJILI DEREJANIN HASIVETLERI
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BIRAGZA WE ONUN STANDART GORNUSI

Magynyn yiikhanasynyn gowriimini
tapyarys:

V=a-'b-c

Bu anlatmany abc yaly yazmak
miimkin.

abc — harply kopeldijiler.

. Yatda saklan!

Sanly we harply kopeldijilerint kopeltmek hasylyndan ybarat algebraik aiilatma biragza
diyilyér.

Meselem, su anlatmalar biragzalardyr:

7

5 2a bab'5c -2a 1 3 ab® (-4)bc?

(~4)bcz—>

~

koeffisiyent tytgeyjiler

Koeffisiyent

Eger anlatma san we birndge harplaryn kopeltmek hasylyndan ybarat bolsa, harp éniinde
duran kopeldijé koeffisiyent diyilyér.

Adatda koeffisiyent harply kopeldijinin 6iiine yazylyar. Kopeltmek hasylyda koeffisiyent
bilen harplar arasyna kopeltmek amaly belgisi yazylmayar: a2b, —ab3.

Mysal
100n — koeffisiyent 100 —3ab — koeffisiyent (-3)
px — koeffisiyent 1 —b — koeffisiyent (-1)

% a’b biragzanyn koeffisiyenti —2




Biragzanyn standart gorniisi

Berlen anlatmany standart gorniisine getirmek licin sanly we harply kopeldijiler ayry
toparlanyp, olaryn kopeltmek hasyly tapylyar. Tapylan san kopeldiji harplaryn oiiline
yazylyar.

6a - 2b ’ 6-a-2-b ' 12 - ab = 12ab

1)-0,1a- (-10b) =-0,1 - (-10) - ab = 1ab = ab — biragzanyn standart gorniisi.

2375

- % a?b?c — biragzanyn standart gorniisi.

2)i (—ib2>-3ac=—5£a2bzc

Goniikmeler

Biragzany standart gérniise getiriil.

1) % 2 - 4a°ba 2) ab? ba®b?
3) 64a5~1b4-£ab 4) 100x - 0,01x%y?
16 49 ’
5) abc?b®ca?cc 6) a’b?ab*b?a*b
7) 5ab - 0,7bc - 40ac 8) — x3y - 3a?y*
9) — 0,45xy - (1 % xz) - 9%y 10) 0,6a%b( —0,5ab?)
Biragzany standart gérniise getirip, sofira san bahasyny tapyi.
1) 71 a’-4a*b, mundaa=3,b=-2 2) ab?a?bab, mundaa=-3,b=2
3) ba? -%bz -1 i—ab, mundaa=2,b=5 4)0,2x1°y - 0,4x"y8, mundax=—1,y=-5

5) abc?ab?ca’bc, mundaa=1,b=-2,c=-3
6) ab*ab?a*b, mundaa=-5,b=-0,2

Berlen figuralarynn gowriimini tapyn we netijéni standart gérniise getirin.

2c 2c

2b 2b

BIRAGZA WE ONUN STANDART GORNUSI
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BIRAGZALARY KOPELTMEK WE BOLMEK

Algebraik ailatmany yonekelesdirmek ony miimkin boldygyca gysgarak we tertipli
yazmakdyr.
Standart gorniisdiki biragzalary kopeldenimizde ilki sanlary, son harplary kopeldyéris.

(4a%bc®) - (3ab’cd) =4a%hc® - 3ab*cd =4 -3 -a2*1-bt*4- 1. d = 12a%hscd

Biragzalary kopeltmek edil standart dél biragzany standart gérniisde yazmak yalydyr.
Kopeltmek hasylyna ilki koeffisiyent, soil bolsa harplar elipbiy tertibinde yazylyar.

Goniukmeler

1. Biragzalary kopeldin.

1) (3a)(4b) 2) b* - (5b?) 3) (4a) - (10b)

4) (-2a) - (-8b) 5) (-a) - (7b) 6) (-6m) - (5n")
ngx(-5) 8) (&) - (-7 9) (-4xy) - (-5%°¥)
10) (ab) - (bc) 11) (2,5a%) - (-4a°) 12) (—abc®)(-a®bc)

2. Figuralaryn meydanyny tapyn.

4
3t 4
5x 7a
3 10
4 6c 5 i
1-nji figura 2-nji figura 3-nji figura 4-nji figura
3. Amallary yerine yetirin.
1) (-52)° - (-4a) 2) (-a)° - (-a)*
3) (aZ b C3)9 . (a3 b7 C2)2 4) (aIO b9 C8)5 . (a9 b8 C8)4
5) (2,5a")? - (2at)* 6) (—2a2b)? - (-2ab?)?
7) (8a)® - (5a%) - (2a") 8) (abc?®)? - (ab3c)* - (a®bc)®
4. Biragzalary kopeldin.
1) (@)(b°)(a’b?) 2) (a"’b’) - (ab’) 3) (-5a%) (0,2b°) (-8a°h’)

4) (1,2%%) - (1,3x"%) 5) (2a) (3a?) (4a°) (5a%) 6) (0,6m*) (0,8n*)



Biragzalary bolmek

Biragzany biragza bolmek {igin boliiniji biragzanyn koeffisiyenti boliiji biragzanyn
koeffisiyentine boliinyar, son boliiniji biragza layyk harply anlatmalaryn dereje gorkeziji-
lerinden boliiji biragza layyk harply anlatmalaryii derejeleri ayrylyar.

(Ba‘b’c) : (2ab?) = (3:2)- (@ : a) - (b*: b)) - c = 1%a3bc

Diislindiris: eger boliiniji biragza harply anlatmalaryn dereje gorkezijisinden boliiji
biragza layyk harply ailatmalaryndan in bolmanda biriniii dereje gorkezijileri uly bolsa,
bolmek amalynyn netijesi biragza bolmayar.

Biragzany biragza bélende k : n = _k yaly yazyp almak amatly.

n
1 ,, .13 ,, 13 18 a’h’c
- 4=-a’b°c:—a’h*=—-—-——=6ac
Meselem: 3 18 3 13 alb?
Goniikmeler

5. Biragzany biragza boliin.

1) b'o: b’ 2)y*®:y 3) X1 xt

4)3c: (-2) 5) (- 0,6a) - 0,3 6) (36a") : (18a°%

7) (-6¢) : (—4c) 8) (5ab) : (-2a) 9) (1,2a°b") : (-0,6a°b%)

6. Asakdakylardan hasysy biragza?
1) 3,4x%y 2) —0,7xy? 3)a(-0,8) 4) X2 + X

5) x°x 6) — % m3nm? 7)a-b 8) 2(x +y)?
7. Standart gorniisdéki biragzany gorkezin.
1) 6xy 2) —2abc 3) 0,5m2n 4) —bca

8. Biragzany bagga biragzanyn kwadraty gorniisinde yazy.
1) 9x* 2) 81x® 3) 16y'° 4) 25a% b 5) 36a'°b*2 ¢t 6) a®bect

9. Biragzany standart gérniise getirip, soil san bahasyny tapyn.
1)%&2-8a'b,mundaa=6,b=—4
2) ab?a?b®, mundaa=-1,b=1
3) 0,255a° - % b- 2% a’h, mundaa=-3,b=-1

4) Ax*y? - 0,5x%y, munda x = -2,y = 4
5) a’bc a?b’c, mundaa=1,b=-1,c=-2

6) 4a’b?- a? - b®, munda a =4, b =-0,25

BIRAGZALARY KOPELTMEK WE BOIMEK
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10. Biragzany biragza boliin.

1) (=2¢): 0,1c 2) (% a) : (% a)

3) (30mEn°%) : (-0,3m°n?) 4) (422°) : (-6a’)

5) (0,2x8y7) : (—0,01x*y®) 6) (0,9x°y%) : (-0,2x°y)
7) (2 g— at b9) : (12—15 a? bﬁ) 8) (30ab) : (—40ab)

11. Kopeltmek hasylyny yerine yetirii.

1) - ZL a’h-(—a2b*)-4b*a 2) 24i ctd-(— ?2 cd?)?
2 (L aps) . (L s a3 isz._lzzs
3)8ab( 4ab>< 2b)a 4)380d( 3col)
12. Biragzanyn bahasyny tapyn.
1) 2x2y3, eger x =—0,5; y = -2 bolsa 2) 3a%h?, egera=—3;b=—% bolsa

13. Biragzanyn bahasyny tapym.
3 _ 1,
1) —200xy°, eger X = 55y —0,1 bolsa

1.,
55 b=-0,1 bolsa

KOPAGZALAR

2)—800a%, egera=—

. Yatda saklan!

------

------

—2a*h +ab?+ —é c —2a%h; ab? % c
- —~ ~ — — —
Kopagza Kopagzanyn agzalary
Kopagza Kopagza Kopagza Kopagza
—2%? X*+5 4x2+ 5x + 8 7a’+ 9b —4b* + 8




Goniukmeler

1.

Mysal

1-nji mysal. — 5% ab?; 3a* — a’bc; abc; 3—? biragzalardan kopagza diiziin.

Olary yzygider, —5% ab® +3a’ —a’bc +abc + 3% gorniisde yazmak yeterli.

2-nji mysal. 9a®h?c — 2abc* + 2ab — 5ac kdpagzany biragzalaryn jemi gorniisinde yazyn.

9a®b?c — 2a*bc* + 2ab — 5ac = 9a®b?c + (-2a3bc*) + 2ab + (-5ac).

3-nji mysal. 3a - 2ab + —‘11 a’bc - 2b — 4mn - 2mn® képagzany yonekeylesdirin.

Berlen kdpagzanyn dhli agzalaryny standart gérniigsde yazyarys:

3a-2ab + }1— abc-2b —4mn-2mn® = 6a?b + % atb%c—8m?n*

4-nji mysal. Kopagzanyn san bahasyny tapyi: 2a® + 3ab + b2, munda a = 0,5; b= %

2-(0,5)3+3-0,5-i+<%)2:2-0,125+0,5+—é:0,25+0,5+_é=

3
1_3 1 _27+4 _ 31
= 4L+ =9 4 L <73 _ Ol
0.75 9 4 9 36 36

Kopagzany diizyin biragzalary aydyn.

1)-3x*+9x-5 2)7a2+2—b—c
3)a2—b2—%c 4)-2a+3b-5c
Ko6pagzany biragzalaryn jemi gorniisinde yazyi.
1)6a*-8a®+4a2-5 3) ab®+ ab —abc

2) 1,6a*b —5ab? -4 4) 1,6a+3,4b—-0,2c
Biragzalardan kdpagza diiziin.

1) 3x2,6x, 9 2) a5 —b® c*

3) 2x4, -3x, -8 4)—-a’, —hs, ¢

Kopagzany yonekeylesdirip, san bahasyny tapyn.

1) —aba + abab — a?bab® mundaa=1,b=2
2)b%a*-5-b%a-2-2a*bh’, mundaa=-1,b=-1
3) ababab — a®*b?ab’®* - 3a*ba*b’, mundaa=2,b=-1
4) a®b’a - a*bab? — aabab®, mundaa=-2,b=-1

Kopagzanyn bahasyny tapyn.
1) X3+ 2x2 + 5y + 1, eger X =2 we y = 3 bolsa 2) vt —d* egerv=4 we d =3 bolsa

KOPAGZALAR
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6.

10.

11.

12.

Figuralaryii meydanyny tapyn.

5. b
™ 4c
4x

3x

Nl

3d

by 2y 3y
1-nji figura 2-nji figura 3-nji figura

Koeffisiyentleri asakdaky sanlardan ybarat kpagza diizin.

1

1)1;,-4;7;0;0; 1 2)3;—3;5;0;6;—7;0 3)6;0;7,0;4

Kopagzanyn bahasyny tapyn.

1)12(2-p)—29 —-9(p + 1), munda p :4117 2) 8x — (3x + 1)5x, munda x = -2

3)(c+2)c—(c+3)ct mundac=-3 4)2Bb+1)-5, mundab=-2

Kopagzanyn bahasyny tapyn: 6a? — 5ab + b? — (3a* — 5ab + b?), eger

2 b =-3 bolsa.

a:—3—;

Kopagzanyn bahasyny tapyi: — 8a% — 2ax — x? — (—4a? — 2ax — x?), eger

3

RV X=— 2 bolsa.

a:

Figuralaryn meydanyny tapyn.

b
2-nji surat
b
e b
a
1-nji surat

Fakt dogrumy? Netijénizi aydyn we sonky hatary dolduryn.
1P+5%+3=153
16° + 50% + 33*= 165 033
166° + 500°% + 333%= 166 500 333



MENZES AGZALAR WE
OLARY TOPARLAMAK

Mysal
atb+3a+bh=a+3a+b+b=4a+2b=22a+bh).

-----------------------------------------------------------------------------------------------------

©
o
©-

TR ettty AP IO

Yatda saklan!

Anlatmany ona deil bolan yonekey gorniisdéki afilatma bilen ¢alsyrmak {igin:
1-nji &dim: menzes agzalaryn koeffisiyentleri gosulyar;
2-nji d4dim: netije umumy harply kopeldija kopeldilyar.

3a-5b+6b-2a+3b-7b 6p-3q+3-4p-29=
6p-4p-39-2q+3
3a—-2a-5b+6b+3b-7b =2p-5q+3

¥
v
a-3b 2p - 5q

i

+3

......

Kopeltmegin (a + b) - ¢ = ac + be paylama hésiyeti islendik a, b we ¢ sanlar ti¢in yerliklidigini
bilyarsiniz.

(a + b) - c anlatmany ac + bc ya-da c - (a + b) anlatmany ca + cb anlatma bilen ¢algyrmak
hem yaylary acmak diyilyar.

ac + bc anlatmany (a + b) - c ya-da ¢ - (a + b) ailatma bilen ¢alsyrmak umumy kopeldiji c-ni
yaydan dasary ¢ykarmak diyilyér.

Mysal

1-nji mysal. Anlatmany yonekeylesdirin:
4,75X + 5,25x = (4,75 + 5,25)x = 10x
2-nji mysal. Yaylary agyi we mefizes agzalary toparlaii:
(5% — 2y) — (3y — 5X) =5x — 2y — 3y + 5x = 10x — by

3-nji mysal. Amatly usulda hasaplan:

639-1001 =639 (1000 + 1)=639 000 + 639 =639 639
4-nji mysal. Eger kemeliji 24-e, kemeldiji 36-a kemeldilse, tapawut néhili tiytgar?

a-b=c
@-24)-(b-36)=a-24-b+36=a -b+12=c+12

MENZES AGZALAR WE OLARY TOPARLAMAK




Goniukmeler

1. Yaylary agyi.
1)2 - (x +13) 2) (2 -x) - 24 3)(y—27)-5 4)32 - (c+5)

2. Menzes agzalary toparlan.
1) 6a—-3a+5a 2) 14b—(8b+4b)  3) 2b—-3b+8b
3. Anlatmany yonekeylesdirii.

1) 2a+3-(3b—4a)+b 2) 2-(2x—3y)+12x+7" 3) x—(a+b-c+d)

4. Anlatmany yonekeylesdirin we dogry jogaba ugrukdyryn.

V4 V4 \
I 4x—(3x=7)+(x+3) 1 1 !
I \f,lx+0,2 I
1 1 1 1
1 1 1 1
| 4(2x-5)+3x+20 | | 2x + 10 |
1 1 1 1
11x
| 0,4(4x-3)+14-16x : :
I I I 0,2 I
1 1 1 1
1 0,3(3X+5)—1,3—0,8X 1 1 1
\ 4 \ 4

5. Anlatmany yonekeylesdirin we X = 1; —4; 2,5; —40-a deil bolandaky san bahasyny tapyn.

1) (5x—1)—(2—8x) 2)37-(x-16) + (12x-1)

6. Menzes agzalary toparlan.
1) 4a-5a 2) 3m —4m 3) 7n-5n
4)p-8p 5) 1,002a—2,01a 6) 32,1m + 41,02m
7) 7,5¢c —4,6¢C 8) 22,001s + 4,084s 9)2,(3)d +1,(4)d

7.  Eger kemeliji 4-¢, kemeldijini 16-a kemeldilse, tapawut nahili tiytgar?
8. Eger kemeliji 24-¢ artdyrylsa we kemeldiji 15-e kemeldilse, tapawut néhili tiytgéar?

9. Yaylary acyi.
1) (a—b) + (2b - 3a) 2) 3a—(a+2b) 32(@-15+14(@-1)

. Yatda saklan!

Anlatmany yonekelesdirmek tigin difie menizes agzalar gosulyar ya-da ayyrylyar.

Uns berin, iiytgeyijiler iiytgemeyir. Difie koeffisiyentler hasaplanyar.

Yone 4p + 8t + 3x + 9 afilatmany yonekelesdirmek miimkin dal. Ciinki 4p, 8t, 3x we
9-lar menzes dal.

| BAP. ALGEBRAIK ANLATMALAR WE DEREJE




10.

11.

12.

13.

14.

15.

16.

Menzes agzalary toparlan.

1) 7,5a - 6,8b - 7,5a - 6,8b 2)a-3a+4,7-72
3)2,la-1,7c+2,7a-2,2c 4)-9,8c+5,1d+ 1,1c + 4,2d + 4c
5)4,2a+1,8b—-2,6a + 3,4a 6)—-89a+15b-11a-5,5b

Sanly ailatmanyn bahasyny tapyn.
1) 7,107 + (5,002 + 3,893) 2) 19,49 — (1,49 + 0,99)

Algebraik ailatmanyn bahasyny tapyn.

1
39

2)a=12,5;h=6,4bolsa, S=

1l)a= b=1 bolsa, 3a-2b 3)a=15,1;b=4,7 bolsa, P=2(a + b)

1

—Zah 4)a=2,5,b=24;c=23,5bolsa, V=abc

Anlatmany yonekelesdiriit we san bahasyny tapyn.
1) 5 (3 — 7) + 2(1 - x), munda X =2%
2) (2c + 5d) — (¢ + 4d), munda c=0,4; d= 0,6

1 1 1 1 o
3)3- (1—7X+2—4y)—2-(2—7x+1Hy),mundax—0,5,y—0,l

H1,3)-(a+b)+2,(7) -(@a-b),mundaa=2;b=-9
5)-0,1(2) - (a—b) +0,0(2) - (a + 2b), mundaa=-10; b =6

Algebraik jem gorniisinde yazyi.

la-b+c 2)m+n-t 3ym-n-t-d 4)—-a+b-c
5)-a-b-c 6)n—-m+t TNa+b+c-d 8)—-n+m-t
Yaylary agyi.

1) (a-b) + (2b - 3a) 3)2(a-15)+14@a-1)
2)3a—(a+2b) 4) 5a + (3a— (4a + 3))

Sanlaryn yzygiderligini dolduryn.
1)5 25 125 3125 15625

2)6 36 1296

MENZES AGZALAR WE OLARY TOPARLAMAK
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KOPAGZALARY
GOSMAK WE AYYRMAK

. Yatda saklan!

Kopagzalary gosmak: (4x+6) + (2x+6) =4x+6+2x+ 6 =6x + 12

)] )]
E]E] + (1)1 =
1]

Kopagzalary ayyrmak: (4x+9)— (X +6)=4Xx+9—-x—-6=3x+3

nnom
nnol 0 A

-
nnofl oo A

Birndge kopagzanyn algebraik jemini standart gorniisddki kdpagza goérniisinde yazmak
iicin yaylary agmaly we menzes agzalary toparlamaly.

Kite kopagzalaryn jemini ya-da tapawudyny sanlary gosmaga we ayyrmaga menzes «stitiiny
usulynda tapmak amatly bolyar. Munda menzes agzalar birinin asagyna ikinjisi duryan edip ya-
zylyar.

1-nji mysal. 2a’h-3ab’+4ab+5  2-nji mysal. 5a’b’c — 2abc? —
+ a’h+ ab? +5ab-1 —2a’h’c +abc?+5
3a’h —2ab?+9ab +4 3a%h?c — 3abc? -

Goniukmeler

1. Kopagzalaryn algebraik jemini tapyi.

1) —6a + (-3c + 4a) 2) 8x + (=7x + 3y)

3) (3a—4b) + (-6a + 7b) 4) (5x - 2) + (-3x + 2)

5) 4x2 + (5y? — 3x?) 6) 1,2a% + (—4,8b% + 1,9a?) + 3,6b?

7) 8,1X + (—1,9x + 7,2y) — 8,3y 8) (0,2x — 3,1c?) + (2,4c + 0,9¢?)

9) (6a— 7b + 8c) + (—4a + 5b — 3¢) 10) (11ac — 9a? + 3b?) + (3ac + 7a? — 9b?)

11) — (4x% = 3xy + 5y?) + (7x2 + 6xy — 9y?)
12) (9m? — 13mn —9n?) + (=7m? + 6mn — 11n?)



2. Modeller esasynda kopagzalary gosur.

1])(1])(1 (1)(1]
1](1)[1] 4| «2 x? ]
10111 1

- D 5 >
x? + | x||x||=x||-1

_ Y, -1

3. Kopagzalaryn algebraik jemini we tapawudyny tapyn.
1) (62— 9ab — 7b?) + (-8a% + ab + 6b?)
2) (-8a%+ ab — 8b?) — (-9a? — ab + 7b?)
3) (5x —4y) — (-3x + 4y) + (8x — 9y)
4) (1,2x + 0,6y) — (0,9x — 1,3y) + (1,3x — 2,4y)
5) (6x3 + 7x2) — (-9x3 + x2) — (=10x% — 4x?)
6) (0,3x—0,7y) — (-0,9x + 0,6y) — (0,1x — 0,4y)
7) (a%—ab — 3b?) — (4a?+ 5ab — 7b?)

8) (1 +3x) + (X2 — 2x) 9)(2a*+3a) + (-a +4)
10) (x* + 6x) + (5x — 2x?) 11) (a*-a+7)-(a>+a+38)
12) (8a% - 3a?) — (7 + 8a® — 2a?) 13) (x> +5x + 4) — (x> + bx — 4)

4. Kopagzalaryn jemini tapyn.

A4

<

>

o

S

>

<

2 2 2 2 4 5 4 5 ;

1) 0,2x* — 0,4y we — 0,3x* +0,5y 2) 0,6x* + 0,7y> we 1,8x* — 4,3y o
3) 5a%h — ab? we — 3a%b + 4ab? 4) — 4a%h + 5a%b? we 6a%h — 7a’h? =
U

iZ_EZ 22 2_2 14_2_4 241_4 @)
5)23a 45bwe63—a+75b 6)4a 5bwe—5—a+4b g
5. Kopagzalaryn tapawudyny tapyn. %
1) 48> — b?> we — a2 + 3b? 2) 6a% + 4b we —9a>—9b N
3) —a3 + 8b? we — 4a3 — 9b? 4) ab - bc we —2ab + 3bc =
(e

5)-1,2a+2,4bwe 1,6a—4,7b 6) 0,6a—1,2b—-0,8cwe 1,9a+2,1b-1,3c g
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6. Figuralaryn perimetrini hasaplamagyn formulasyny diiziin.

KOPAGZALARY KOPELTMEK

Kopagzany biragza kopeltmek iigin kopagzanyn her bir agzasyny su biragza kopeltmeli we
alnan kopeltmek hasyllaryny gosmaly.

(x)(ax)=ax?

()@3) =ax+bx

)

(x)/a-lrb +c)=ax+bx+cx

Kopagzany biragza kopeltmek netijesinde yene kdpagza emele gelyar. Emele gelen kopag-
zanyn dhli agzalaryny standart gorniisde yazyp, yonekeylesdirmeli. Aralykdaky netijeleri
yazmazdan, biragzalary yatdan kopeldip, birbada jogaby yazmak hem miimkin.

1-nji mysal.

(-2a*) - (14ab + 2,5b) =—28a°bh — 5a*b

4x?e (Bx°— 2x°+6x)= 4x2+3x°+ 4x?« (-2x?)+4x2+ 6x =12x°% -8x*+24x3



Goniukmeler

1. Kopagza bilen biragzanyn kopeltmek hasylyny tapyn.

1) -2 (6 —m) 2)-0,3 (0,9 —c) 3) (=2x + 5y) - (— 4)
4) 6a (—-3b + 4c) 5) (x-vy)a? 6) —4x (5x — 7y)

7) (6a—7b) 8c 8) (X" —x®+ x4 x® 9) 7xy (X +y — 3xy)
10) —4 (-8¢c—9d + 2) 11) 1,2a (0,6b — 1,5¢) 12)abc (a+b +c)

13) ab® (a®b — a*b® + a’b™)  14) —2ab?® (-3a’b® + 8a’h? — 9a*h™?)

15) —6,2ab (5a — 10b) 16) (2x* — 5x8 + 7x) - 0,1x°

2. Anlatmany yonekeylesdirin.

1)2(2x-5) -3 (-2x + 1) 2)-3(5-4x) +6 (3x + 4)
3)-2(7T-2x)-=5(-2x+9) 4)4 (5x - 11) + 8 (-7x - 3)
5)-3(7-2x)-4 (-6x +1) 6) 6 (2x-5) -3 (3x—78)

7) (3a—-4b)(-3)-6(a—b) 8) (—a + b)(-8) + 2 (6a — 5b)
9)1,2 (2a-3b)-1,8 (3a + 2b) 10) 1,8 (4a—5b) — 3,6 (3a+ 10b)

- Yatda saklan!

Kopagzany biragza kdpeldende paylama diizgiininden peydalanyarys.

2-nji mysal. ab?(ab — bc + 2a) = ab?- ab —ab? - bc + ab? - 2a=a?b®* - ab*c + 2a’b?

Islendik kopagzany biragza kopeltmek hem edil seyle yerine yetirilyar.
3-nji mysal.
3 2 1 oo
(—mn —2mnp + = qr) : 17 mp? =

=(-—mn?®) - (1—; mpZ) - (2mnp) - (l—; mpz) + (% qr) : (1 % mp2> =

=-1 %m2n3p2—3m2np3+ mp2qr

3. Surat esasynda algebraik denligi barlai we

------

Nusga: 2(X +3)=2x+6

(98]

(98]

=

O
KOPAGZALARY KOPELTMEK
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4. Tarapy 5 we 3x + 2 bolan goniiburglukdan tarapy 3 we 342
2X — 1 bolan goniiburgluk kesip alyndy. Galan figuranyn
meydanyny tapyi. 2x-1

Kopagzany kopagza kopeltmek

Ko6pagzalary kopeltmek ti¢cin asakdaky algoritmden peydalanmak amatly.
Kopagzany kopagza kopeltmek algoritmi:

1) bir kdpagzanyn her bir agzasyny basga kopagzanyi her bir agzasyna kopeldin;
2) alnan netijeleri gosun;

3) emele gelen kopagzany standart gornilise getirin.

(x+y)(m+n)=xm+xn+ym+yn
" 7

a’*+2a+1
K\ 4 /1
Kopagzalary sifrler yaly «siitiiny gorniisinde kopeltmek x Y,
miimkin. Bu usul bir iiytgeyjiddki kopagzalary kopeltmek iigin a—2
amatly. —a*—4a-2
+
a’*+2a’*+a
a’ -3a-2

Goniukmeler

5. Kopagzany kopagza kopeldin.

1) (x—a) (x+vy) 2)(a+z)(m-n) ) (t+s)(b+])
4)(c-d)(x-y) 5 ((@+2)(b-3) 6) (4-Db)(5+c)
7)(d-4) (t+5) 8) (k—6) (7 -d) 9 (x=7) (x+28)
10) (9 —X) (y +5) 11) (a+6) (4-a) 12) (2-Db) (b + 3)
13) (a+5) (a+3) 14) (x=2) (x+7) 15) (x-9) (x-11)
16) (y +8) (y—5) 17) (-c+3)(c-7) 18) (¢ -5) (-2c + 1)
19)2a+9)(3a-17) 20) (-5a+1) (-4a +5) 21) (5x —9y) (8x +Y)

6. Anlatmany yonekeylesdirin.
1)a(a+b)-b(ath) 2)6(x-2)+4(x-3)-8(x-4)
3) 3 (2x+y) -3 (4x—3y) + 5 (2x - Hy) 4) -5 (1,2x + 3,6y) + 10 (2,4x — 1,8y)
5)ba(a+1)+2a(3a—1)—-4a(2a-5) 6) 5 (0,4x —1,2) +4 (0,5x — 0,25y)



7. Figuranyn meydanyny tapyn.

2y 2y 2y 4a
3 3
7° 5
5x 5x a
7
1 3y 4y 2b
3 3b
6a
1-nji figura 2-nji figura

8. Anlatmany yonekeylesdirin.
1)8(3n-2m)-5(2n-m) 2) =11 (4x+3y) -9 2y - 3x)
3) —1,2(5x - 6y) + 1,4 (5y - 3x) 4) 0,7 2a-3d) + 0,6 (a + 2d)
5) (x — 4a) (5a + 8x) — (6a — 7x) (3x — 2a)
6) (6¢c + d) (8¢ —9d) + (-10d + 2c) (11c — 4d)

9. Algebraik ailatmanyn bahasyny tapyf.
1)3@®Ba+7)-9(3a—-1),mundaa=-2
2)-2(3a-7)+4(5a-8), mundaa=-1
3)6(-2a+9)-7Ba—-9), mundaa=3
4) 5a? (4a—3)—7a?(2a+ 1), mundaa=2

10. Harplaryn yerine layyk gelyén sanlary tapyn.

AL TE \Z '\; Z 29 )7 7 79 27 Z4 L Z
A|B|A P/ E(D|D Flaa H|T|T P
A A B D E E oY F G G D) 1 H |
Bl€)3 D|5[D P~ FIF|FD H] I [T P
A C A D D E G 6 G J 2 H |5

KOPAGZALARY KOPELTMEK
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KOPAGZALARY BOLMEK

Kd6pagzany biragza bolmek ii¢in kopagzanyn her bir agzasyny berlen biragza bélmeli we
netijeleri gosmaly.
1-nji mysal. (4mn? —2mn) : 2mn = (4mn?) : (2mn) — (2mn) : (2mn) =

_ 4mn? ~2mn
2mn 2mn

=2n-1

2-nji mysal. (3,6a2b? + 3a2b + 4a*b*) : (—4a%b) = 3,6a2b?: (-4a%b) + 3a%b : (—4a?b) + 4a*b* :

2Rh2 2
3,6a’b N 3a?b N 4a*h*

. 2 _
: (-4a°b) -4a’h  -4a’h  -4a’b

=-0,9b-0,75 -a?b?

Diisiindiris: eger kibir kdpagzanyn her bir agzasy kébir biragza boliinse, onda berlen
kdpagza berlen biragza boliinyér ya-da tersine.
Mysal iicin, mn + mp — mnp képagza mn biragza boliinyir, yone mp biragza boliinmeyar.

Gonukmeler

1. Anlatmany yonekeylesdirin.
1) (5a°b° )3 : (5a%b?)? 2) (4a*b®)*: (2a°b")®
3) (_a4 b3 C4)5 (a3 b2 C)6 4) (_a3 b5)10 (_a3 b6)7

2. Bolmegi yerine yetirii.

1) (15a+10): 2 2) (8a—16b) : (-4)

3) (-21x+14):7 4) (- 8+ 10x) : (-2)

5)(a+ab):(-a) 6) (b+ab):b

7)(2x-3y+4z2):5 8) (-2x + by —2) : (-10)

9) (10a + 15b —20c) : 5 10) (12a%—9ab + 6a) : (-3a)

11) (7a® —-9a’ + 6a°) : (-a°) 12) (7a - 8a?) : a* + (15a® — 9a) : (-3a)

3. Mysaly kim dogry yerine yetiripdir?

(9a’h*- 6a’h’)+ (-3ab)

1
—3ab

=—-3ab’- 6a’bh’

\ 9a’d’ - 6a’b’)+ (~3ab)
A 9a'hx ( 4

)— 6a’h’

—_




Kopagzany biragza boliin.

1) (1,8a° - 2,4a® + 3,6a%) : 0,06a°

3) (803 —9b?) : (-2b?) — (10b* —20b?) : (-5b?)

5) (a®b + 6ab?) : (—ab) + (8ab — 8ab?) : (-2ab)
2 1 1\ /. 10

A yerine néhili kpagza goyulsa, denilik dogry bolar?

2) (&°b*c® + a’b*c?) : (a®b3c®)
4)(@-a’):a’ +(@+a°):a

6) (2a*—-a’%) :a’—(8a°+5a%) : a?

1) A + (5a% — 2ab) = 6a® + 9ab — b? 2) A — (4xy — 3y?) = x> — Txy + 8y?
3) (4b*—7b? +6) —A=0 4)(5a2+9b-3)+A=8a2+b-1

Anlatmanyn bahasyny tapyn.
1)8a?(a—5)—4a(a’—7), mundaa=3

2) b (-9b? + 1) + 3b (2b? + b), munda b =-2
3) (3x—4) (8x +2) — 24x*> — 2, munda X = 2
4) (c?+3)(c—-9)—c?(c—6), mundac=—-5

Deilemeni ¢oziin.

1) 3x (x*-8)-3x3=12 2) (X + 8) (5x — 6) — 20 = 5x2
3) 18y3 -2y (2 +9y?) =6,5 4) 53 — 8y (1 — 3y) = 24y?

Denligin dogrudygyny gorkezin.

1) (7% —3) (4 — 8X) + 2x (28X — 26) = —12
2) 1,1x2(x2—10) — x (1,1x3 — 9x) = -2x°

3) (-Y° + By) 2y — 10y?(1 + 0,2y?) = —4y*
4) (2,5a + b?) (—4a) + 2a (5a — b?) = —6ab?

Boyalan zolagyil meydanyny tapyn.

2k 2k+1

2k-1
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KOPAGZANY
KOPELDIJILERE DAGYTMAK

Yada salyarys

IKUB(24; 18) =6 Paylama hésiyeti

24=2-2-2-3 ab+ac=a(b+c)

18=2-3-3 14-8+14-2=14-(8+2)=140
2:3=6

Umumy kopeldijini yaydan dasary ¢ykarmak

Denlemeleri ¢ozende we anlatmalary yonekelesdirende kopleng kdpagzalary kopeltmek
hasyllara bolyiris, yagny olary kdpagzalaryii kopeltmek hasyly yaly yazmaly bolyar.
8xy —0,7x2+ 1,9x=x (8y - 0,72 + 1,9)
Kopagzany kopeldijilere dagytmak kdpagzany biragza ya-da kopagzany kdpagza kopelt-
mek amalyna ters prosesdir.
Mysal
1-nji mysal. 14m?n — 28mn?® — 21m3n? kopagzany kopeldijilere dagydyn.
— kopagzanyn her bir agzasynyn koeffisiyentleriniii it uly umumy boélijisini tapyarys.

— son biragzalaryn hersinde harply anlatmalaryn birmenzes esasa eye bolanlarynyn in kigi
dereje gorkezijilisini anyklayarys.

—su mysalda 14; 28 we 21 sanlarynyn IKUB-i 7.
— harply anlatmalardan birmenzes kdpeldiji mn ekenini goriip bileris.
— onda bu kdpagzanyn dhli agzalary ticin umumy kopeldiji 7mn eken. Ona gora:

14m?n —28mn3 — 21m3n? = 7mn - 2m — 7mn - 4n> — 7mn - 3m?n = 7mn (2m — 4n? — 3m?n)

Gonukmeler

1.  Umumy kopeldijini yaydan dasary ¢ykaryi.

1) 3a+ 3b 2) X =1y 3)5-5¢
4)12 -4a 5)9a+18 6)ab +a
7) abc + bed 8) cx—cy 9) 5x — ax
10) 2ab + 4bc 11) a?b + ab? - 2ab 12)a'®+a* +a®

2. Hasaplan.
1)11-13+13-19 2)25-18+25-42 3)56-49-56 -39
4)71-33-33-51 5)842+84-16 6) 792+ 79 - 21
3.  Umumy kopeldijini yaydan dasary ¢ykaryn.
1) 12x2 y* - 6x° y3 2) 8a’—12a°+ 30a°
3) 15a*b’ — 20a’b* 4)2a%+a°-a
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5) 8a’b’ — 12a°b* + 20a*b® 6) 27x*y° 7% — 18x°y3 7"
7) 42y* — 49y® + 35y% 8)a‘b’—a'’b
Mysal

2-nji mysal. 19 (3a + 2b) — a (3a + 2b) + 3b (3a + 2b) kdpagzany kopeldijilere dagydyn.

Kite kopagzalar licin umumy kopeldiji biragza dil, eysem kdpagza bolmagy-da
miimkin.

19 (3a + 2b) —a (3a + 2b) + 3b (3a + 2b) kopagza iicin umumy kopeldiji (3a + 2b).
Sonun {igin:

19 (3a+2b)-a(3a+2b)+3b(3a+2b)=3a+2b)(19-a+3b)

Ka yagdaylarda umumy kopeldijini birmenizes gorniisde yazmak zerurlygy doreyér. Mun-
daa—b =- (b - a) denlikden peydalanylyar.

3-nji mysal. 25 -17=—-(17-25)=-8
5-njimysal.a(a-b)+b(b-a)=c(a-b)-d(a-b)=(a-b) (c-d)

Gonilikmeler

4. Kopeldijilere dagydyn.

x(@+b)+y(a+h) 2)m(x+y)-n(x+y)
3a(b+3)—(b+3) AHx@-9)-y@-9
5 2m (x+y)-3n(x+Yy) 6)3b(x=7)+4c (x-7)
7)8(a+h)—(a+b)c 8)(a-h)*-(a-h)c

5. Figuralaryn perimetrini tapyn.

a 5x b C X
y y 4x y Yy 2x

S5x 3x 3x

a 2x b ¢ x+3

x+2/N3 X+ x+4 y+l
4x+1 x+7
6. Hasaplan.
1)15-13+15-29+42-19+34-58 2)72-19+72-34+53-17+89-47

3)2,8:69+69-3,6+64-28+9,7-3,6 4)83-1,8+18-7,6-1,8-59
5)84-47-84-23+24-58-142-14 6)29-74+29-2,6+7,1-59+71-4,1

ns3.47 53 312

8 19 8 19
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Toparlama usuly

Umumy k&peldijini yaydan dasary ¢cykaryp, kopagzany kopeltmek hasyllaryna bolme-
gi bilyéris. Toparlama usulyna hem seredip geceliil. Kopagzada dort ya-da ondan artyk
biragza bolsa, bu usul amatly hasaplanyar.

3-nji mysal. 5a — 3ab + 5¢ — 3bc-ni kopeldijilere dagydyn.

5a—3ab + 5¢c - 3bc=(5a-3ab) + (5c-3bc)=a (5-3b) +c (5-3b)=(5-3b) (a+¢c)

Uns bersettiz, biz kdpagzadaky kibir biragzalary toparlap aldyk. Toparlardaky
kopagzalardan menzes kopeldijini yayyi dasarsyna ¢ykardyk. Seydip anlatmany 6ziimize
tanys yagdaya getirdik.

Bu usul képagzany kopeldijilere dagytmagyn toparlama usuly diylip atlandyrylyar.

4-nji mysal. t (n —m) —m + n-i kopeldijilere dagydyn.

tih-m-m+n=t(n-m)+(nh-m)y=(Mn-m) (t+1)

5-nji mysal. nt — mt — 4t + 5n — 5m — 20-ni kopeldijilere dagydyn.

1-nji usul. nt — mt — 4t + 5n — 5m — 20 = (nt + 5n) — (mt + 5m) — (4t + 20) =
=n({t+5-m@{+5-4(@+5=(@{+5 (h-m-4)

2-njiusul. nt—mt—4t+5n-5m-5-4=t(hn-m-4)+5(n-m—-4)=(n-m-4) (t+5)

Diymek, kdpagzany kopeldijilere dagytmakda toparlamany diirli usulda amala agyr-
mak miimkin eken.

Kite kopagzany diizydn biragzalary toparlanda ndmedir yetismeyin yaly goriinyér.
Muny asakdaky mysaldan bilip alarsyiyz.

6-njy mysal. @’ + 14a + 33-i kopeldijilere dagydyn.
a’+l14a+33=a?+3a+1la+33=a(@a+3)+1l(a+3)=(a+3)(a+11)

Goniukmeler

7. Kopeldijilere dagydyn.

Da+(@+b)d+b 2)a+(a+b)c+b ) x-y-(x-y)a
4)a’+ (a+b?)c+b? 5) (a-b)’+ (a-b)’ 6) (a—b)® - (a-h)®
7)(a-b)'—(b-a) 8)3(X—y)—x+y 9x(M-n)—-m+n

10) (3x + 2y)?— (3x + 2y)3 11) k(m + n) + bm + bn 12) 3x (m+n) + mc + nc
13) ab + ac + 11b + 11c 14) mk + mb + n?k + n?b 15) mx + xn—3m-3n

8. Kopeldijilere dagydyn.

1) a?b + ab?+ 8a + 8b 2) 8x (3x — 4y) — 12xy + 16y? 3) xy? — x2y — 3x + 3y
4) x* + 3x —4x - 12 5) x°—3x +4x - 12 6) 6x>—2x + 9x - 3
7) 35x%+ 21x— 10x — 6 8)ab+7b+3a+21 9)ab—-4b-ac +4c
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10) a® + ab + a?b?+ b® 11) a5+ a?b® + a*b® + b® 12) a®+a?+a*+ 1




10.

11.

12.

13.

14.

Umumy kopeldijini yaydan dasary ¢ykaryii.
1) 3a®-15a°b + 5ab”

3) 20x* —25x’y* —10x%°

5) —6bn? +9n°* -12n*

Hasaplan.

1) 5979 —792

3)0,92+0,9-9,1
5)83-18+18-76-1,8-59
7)9,6-43+72-43+57-62+57-10,2

Kopeldijilere dagydyn.

1) x (a2-b?) -y (b*-a?)
3Ja(@a+c)+b(a+c)+c(a+c)
5)a(a-b)+b(a-hb)

Kopeldijilere dagydyn.

1) (x+y)a’=(x +y) b
3)(@a-b)c-(b-a)d+(b-a)n
5) m?(n?—3) - n?(3 - n?)
Na(=x-y)+b((x+y)
9Ya-x)-b(x-2)

Kopagzany kopagza kopeldin.

1) (4x +11) (-5x3 + 2X2 = 4x + 7)
3) (2 = 11x? + 7x - 3) (4x + 3)
5) (7x? — 4x = 5) (-2x* + 3x — 11)
7) (-3x + 13) (2x® — 2x2 + 5x — 11)
9) (-5x3—2x2 + 4x — 11) (3x + 2)

Umumy kopeldijini yaydan dasary ¢ykaryii.
1) 8a*b — 16b®
3) a*b’ +a*h® + a’b*

5) —8x — 16y — 24z

2) 12a°b —18ab”® —30ab®

4) 4ax® +8a’x* —12a’x

6) —3x*y® —6x°y? +9x%y*

2)8%+8-36
4)0,9%+0,9 0,19
6)4,7-28+47-72+53-68+53-3.2

2)2a(3x—1)-5b (1 -3x)
4)a(a+b)+b(a+b)
6) a®(a—b) + b?(a—h)

2)(a-b)x-(b-a)y

4) x (a2 +b%) +y (b? + @)

6) (x*+5)m—(x2+5)n

8)m (=x+y)+n(x-y)
10)a*(l-a)+b(l-a)-c(a-1)

2) (9a? + ab — 5b?) (-2a — 3b)
4) (-2a% + 5ab + 3b?) (3a - 5b)
6) (3a% + 5ab — 11b?) (2a + 7b)
8) (—5a% — 7ab + 9b?) (a — 5b)
0) (a>—7ab + 11b?) (3a—7b)

2) 35a’b’ — 40a% b
4)-3x +3y -3z
6) 0,5a + 1,5b—2,5¢c
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JEMIN KWADRATY
WE TAPAWUDYN KWADRATY

Yada salyarys

Kopagzany kopagza kopeltmek:
@+Q9+m:y+w+m+w:y+mmm2

Birinji kdpagzanyn her bir agzasy ikinji kopagzanyn her bir agzasyna kopeldilyér, netijeler

gosulyar we standart gorniise getirilyar.
- Yatda saklan!

(@a+Db)?=az+2ab+b? (a—-b)?=a?-2ab + b2

Orta agzanyn belgisi (a + b)? bolanda polozitel (+) we (a — b)? bolanda otrisatel (—) bolyan-
dygyna iins berin.

we kébir yagdaylarda hasaplamaklary yonekelesdirmek ii¢cin ulanylyar.
1-nji mysal. 1012 = (100 + 1)>=100%+2 - 100 - 1 + 12 =10000 + 200 + 1 = 10201
2-nji mysal. 9992 = (1000 - 1) = 1000%—2 - 1000 - 1 + 12 = 1000001 — 2000 = 998001

O u b 0
< > | «—>
4 Suratda (a + b) kopagzanyn kwadratynyn geometrik
gorniisi anladylan.
Uly dagky kwadratyn meydany onui icki bolekleriniii

a aZ ab jemine den. -
(a+ b)(a+b) = a2+ 2ab + b2 =
v Sonui iigin (a + b)2 = a2 + 2ab + b? =
5 -
b ab b -
o
l ~ =
4 ) a R N <
Uly kwadratynt meydany S = S, + 25, + S_-e def. by =
Munu yeri L
unun yerine b S, S5 =
S=a%S5, =(a-b)%S,=b(a-h); S, =b-lary .
gO}”“F» A |<_E
a2 = (a—b)? + 2b(a—b) + b? 5
a? = (a—b)? + 2ab — 2b? + b? a S, S, [0 =
a’>=(a-b)>+ 2ab - b? ;
Mundan bolsa (a — b)*> = a?-2ab + b? v v S
i ( < > |—> —
9 gelip ¢ykyar. P b ) =




4 Eger siz su hésiyeti unutsanyz, kopagzalary kopeldin! R
a+b a-b Agi boluii!
a+h a->b Bu dogry dal!
ab+by’ —ab+ b @rbyzateb
a +ab a’-ab @-tyza-t
5 ) 2 2
+2ab+ a —2ab+b
_at2ab+th )
Mysal

3-nji mysal. 2m + n)?>=(2m)?+ 2 - (2m) - n + n> =4m? + 4mn + n?
4-nji mysal. (2x +3)2=(2x)2+2-2x -3+ 3?2 =4x>+ 12x + 9

5-nji mysal. (2x + 3y)? = (2x)? + 2 - 2x - 3y + (3y)? = 4x® + 12xy + 9y?
6-njy mysal. (2x —3)> = (2x)> =2 - 2x - 3+ 32 =4x*-12x + 9

(a—b)Z:(a—tQ(ja—b —a’-ab-ab+hb’=a*-2ab+Db’

Gonukmeler

1. Kopagza gérniisinde yazyn.
1) (x+y)? 2) (5 +a) 3) (c+9) 4) (m + 4)?
5) (n + 1)? 6) (3 + x)? 7) (a-—4)? 8) (b — 8)?

2. Gysga kopeltmek formulalaryndan peydalanyp hasaplan.
1) (70 - 3)? 2) (50 — 4)? 3) (60 —1)? 4) (80 -1)?
5) (20 + 1)? 6) (50 + 1)? 7) (60 + 1)? 8) (100 + 1)?

3. Sanlaryn kwadratyny tapyn.
1) 122 2) 132 3) 142 4) 152
5) 352 6) 462 7) 27° 8) 482

4. Kwadrat gorniisinddki howuz beton yoda bilen gursalan.
Yodanyii meydanyny ailadyan afilatmany yazyi.

5. Anlatmany yonekeylesdirii.
1)(a+1)32+(@a-1) 2) (@a-1)*-(a+ 1)
3) (x+y)* + (x=y)* 4) (x=y) = (x +y)?
5) (a+b)*+ (a-Db)? 6) (a—b)?-(a+ b)?
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6. Gysga kopeltmek formulalaryndan peydalanyp hasaplati.

1) (3a + 2b)? + (3a - 2b)?
3) (ba-1)?—(5a + 2)?
5) (5-2x)>— (5 + 2x)?

7. Sanlaryn kwadratyny tapyn.

1) 1022 2) 1032 3) 104
7) 972 8) 982 9) 532
8. Kopagza gornlisinde yazyn.

1) (b LY 2) |2 LY
) (o+2) ) (22-7)

4) (a - 035)2 5) (m - 091)2

12 12
7) (b+—3> 8) (a—z)

10) (3a— 0,5y

9. Anlatmany kdpagza gorniisinde yazyn.
1) 2 (a-5)?
3)3(2a-5)
5) -8 (-5a + 1)?
7) -2 (3a + 4)?

11) (5m — 0,1)?

2) (4a—-3)*—(4a + 3)?
4) (3—4a)*> - (3 + 4a)?
6) (5a — 3x)? — (5a + 3x)?

4)105  5)95? 6) 962
10)492  11) 182 12) 372
7 2
3) <5c + E)
6) (2a—1,5)

9) (c + 1—70)2

12) (5a - 3,5

2) 2 (x - 1)2
4) -2 (4a—T7)
6) 3 (-2a - 3)?
8) -3 (1 + x)?

10. «...» -nifi ndhili bahasynda denlik dogry?

1) (2+3a2=4+12a+..
3)(@=5)2=...—..+25
5)(7Ta-3)2=..-42a+..

11. Denleméni ¢ozin.
1) (x+3)2-(x+1)*=12
2) (x=3)2-(x+2)?=-25

12. Figuralaryn meydanyny tapy.

d
c

d
1-nji figura

2)(3a+4):=..+24a+16
4)(Qa+5)?=4a2+ .. + ..
6) 3a—4)2=..-24a+..

) (x+2)2-(x-1)*=15
4) (x-12-(x-2)?=5

d d
2-nji figura
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KWADRATLARYN TAPAWUDY

. Yatda saklan!

a—bwea+ b kopagzalary kopeltmek diizglinine esasan
(a—b)(a+b)=a*+ab-ab-b? gorniisinde bolyar.
[+ab —ab =0 ab]
Deriligin sag tarapyndaky menzes agzalary toparlap,
(a—Db) (a+b)=a’-b? anlatmany alarys.
2 b7 = (a—b) (a+ b) detilice kwadratlarvii tapawudvnvii formulasy divilva
Kite sanly anlatmalary hasaplanda su formuladan peydalanmak amatly.
1-nji mysal. 1012 -912= (101 - 91) (101 +91) =10 - 192 = 1920

4 Bu ailatmany geometrik figuranyn komeginde hem < .

getirip ¢gykarmak miimkin.

§=§ +S,+5,=4&
S, =b%S,=a(@a-h),S,=b(a-h) “
Onda S-S, =S, + S, aillatmasy yokardaky degisli
bahalary yazyp, b S, S,
a’-b’=a(a-b)+b(a-b)=(a-b)(a+h)

-ni alarys.

Umumy kopeldiji (a — b) -ni yayyn dasarsyna
9 cykarsak, a2 — b? = (a— b) (a + b) bolyar. b | )

A
\4

Mysal

2-nji mysal. 2= 36 =n?-62=(n—6) (n + 6) a+b

3-nji mysal. 36 —n2=62-n?=(6-n) (6 + n) a-b

A-nji mysal. 36n% — 4 = (6n)? — 22 = (6n - 2) (6n + 2) —ab—b’

5-nji mysal. x> = 9y? = x2 — (3y)? = (x — 3y) (x + 3y) a’+tab

6-njy mysal. 16x2 — 25y? = (4x)? — (5y)? = (4x - 5y) @x +5y) a’ +0ab-b'=a'-b

. J

GONUKMELER

1. Kopeltmegi yerine yetirif.
1)@+y)(@a-y) 2)(n-m)y(n+m)  3)(k-n)(k+n)
4)(b-c)(b+c) 5)(p-a) (p+0q) 6) (I-k) (I + k)

2. Kopeldijilere dagydyn.
1) a?2-c? 2) c2—t? 3) x2—d? 4) d? —m?
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10.

5) y? — n? 6) b? —m? 7)y?—k? 8)a?-z2

9)ar-1 10)c*-4 11) 9 —d? 12) 16 — m?
Kopeltmegi yerine yetirii.

1) (0,1 +n) (0,1 —n) 2) (k+1,1) (k—1,1) 3)(d-2,2)(d+2,2)
4)(0,4n—-1) (0,4n+ 1) 5)(2+1,1k) (2 - 1,1k) 6) (3d—1,5) (3d + 1,5)

a’—Db?= (a-b) (a + b) formulasyndan peydalanyp hasaplan.
1)11-9 2)12-8 3)13-7 4)14-6 5)15-5

Kopeltmegi yerine yetirii.

1) (x+y) (x-y) 2) (x+1) (x-1) 3)(@-n)(a+n)
4) (y-11) (y +11) 5 (c+9)(c-9) 6) (c-13) (c + 13)
7)(20——%d) (2c+%d) 8)(%x—3y) (3y+%x)

Ikagzalaryn kopeltmek hasyly gorniisinde yazyn.

%, 100 , 25 ,_ 100
Vg1V 2 " IVi-35 -1
a’-Db?=(a-Db) (a + b) formulasynyn komeginde hasapla.

1) 142112 2) 202 -19? 3) 512-412 4) 54?2 — 45?
5) 762 — 24? 6) 1282 — 1722 7) 2,52 — 2,42 8) 1,12-1?
a’-Db? = (a-Db) (a + b) formuladan peydalanyp hasaplan.
1)17-23 2)29 - 31 3)47 - 53 4) 56 - 64
5) 8892 6) 73 - 67 7)98 - 102 8) 101 - 99
9) 102 - 98 10) 103 - 97 11) 104 - 96 12) 105 - 95
Anlatmany yonekeylesdirin.
1)(5+a)(a-5)-a? 2) b2+ (9-b) (9+b)

1 1 1 16 4 4
3 (3-¢)(5+¢) -5 Yy -g5+ (5-9) {0+ 5)
5)(0,9-x) (x+0,9) +x(1+x) 6)ab-a)t(l,2+a)(a—1,2)
Kopeltmegi yerine yetirin.
1) (c—d?) (c + d?) 2) (a®-b%) (a° + bd)
3) (a-b°% (a+ b9 4) (3x5 = 4y°) (3x° + 4y°)
5) (6a? — 11b°%) (6a? + 11b°) 6) (7x%y +5) (7x®y - 5)
7) (abc — 13) (abc + 13) 8) (9 —4a2b®) (9 + 4a%b°)
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11.

12.

13.

14.

15.

16*.

17.

Gysga kopeltmek formulasyndan peydalanyp hasaplan.

1) 999 - 1001 2) 175225 3)186-214

4) 1999 - 2001 5)3,9-4,1 6)2,8-3,2

Y onekeylesdiri.

D (x-22-(x+2)(x-2) 2) (x+3)—(x=3) (x+3)

3) (2x — 5y) (2x + 5y) — (2x — by)? 4)(-a-b)(a+b)-(a+b)(a-b)
5) (5a-7) (ba+7)-25(a-2)? 6) (-3a-1)°-(3a-1)(3a+1)

7) (2x +4) (2x—4) — (2x + 5) (2x - 5) 8)(x+4)(x+2)—(x=3)(x+3)

9) (a+b)(a-h)-(a+b)*+(a-h)? 10)(a-c)(a+c)—(-b+c)(-b-c)

Denlemaéni ¢oziin.

1)(3x-2)(2x+3)-6(x—-1)>=5 2) (2x+7)(x+2)+2(x+1)2=2
X+ (x+6)—(x+4)(x+5)=2
4)(x=-5)(x+5)=(3x+1)(Bqx-1)-8 (x +2)

(a—b)(a+ b) = a? - b? formulasyndan peydalanyp kopeldijilere dagydyri.

1) 0,09x2 — 0,16y? 2) 4a* — 25d* 3) al® —h®
4) a?b* — c*d? 5) 100a° — 121b*° 6) a* - b?
7) a*-625 8) b*-81 9) a® — p*
Hasaplan.

20% - 132 172 - 222 372472 100% - 602
1) 312 - 242 2) 492 -10° 3) 72% - 122 4) 70% — 902

2 _ 2 2 _ 2 2 _ 2 2 _ 2

5) 382-28 6) 532-25 7) 1812 -61 8) 200% - 380

472 -192 792 - 512 3192 -772 4202 — 1602
Hasaplan.

1) 22 _ 1243222442324 ... + (2= 92
2) 122112+ 132 122 + 142 — 132 + - + 202 — 19°
3) 222 - 212+ 202 - 192 + 182 — 172 + - + 10% — 92
4) 312 — 29 + 277 - 252 + 232 = 212 + -+ + 112 = 9?

Kopeltmek hasylyny tapyn.

1) (5a—5b) (2a + 2b) 2) (7Tx + 7y) (10x — 10y)
3) (1%m—1%n) (—2m+%n) 4)(%x+%y) (1—%x—1%y)
5) (10a + 10b) (0,1a— 0,1b) 6) (0,05p + 0,05q) (20p — 20q)



JEMIN KUBY,
TAPAWUDYN KUBY

Yada salyarys

Jemin kwadraty: Tapawudyn kwadraty:

(a+b)?= a2+ 2ab + b2 (a—b)?=az-2ab + b?
I Yatda saklani!

Jem kopagzanyn kubuny tapmak iicin li¢ gezek 0Oziini 6ziine kopeldin.
Bu — iki basgancakly proses.
1-nji &dim: birinji iki ailatmany kopeldin.
2-nji d4dim: netijéni ti¢linji aillatma kopeldin.

(@a+b)*=(a+b)(a+b)(a+h)

(@+b)P¥=(@+b)(a+b)(a+b)=(a?+2ab+b? (a+bh)=
=a®+ 2a’h + ab? + a?b + 2ab? + b® = a® + 3a%h + 3ab? + b?

(a+b)*=a®+ 3a’b + 3ab? + b® formula jemin kuby diylip atlandyrylyar.

4 N
1-nji ddim. a+b ) )
Birinji iki afilatma kopeldifi. ath a”+2ab+b
ab+b’ __ath
2-nji adim. a’+ab a’b+2ab’+b

1-nji é(}ilmiﬁ nle(F'ijesli(;{ivﬁgﬁnji & +2ab+b | a 3424 b+ab’
anlatma kopeldin. @ +3a’b+3ab® +b°
L %

- Yatda saklani!

(a-b)yX*=(a-b)(a-Db)(a-b)
Tapawut kopagzanyn kubuny tapmak ligin ii¢ gezek 0Ozilini 6ziine kopeldin.
Bu — iki basgancgakly proses.
1-nji ddim: birinji iki aillatmany kopeldin.
2-nji ddim: jogabynyzy ii¢linji aillatma kopeldin.
(a-beX=(a-b)(a-b)(a-b)=(a?-2ab +b?) (a-b) =

=a®-2a’h + ab? —a’h + 2ab? — b® = a® - 3a’b + 3ab?-b?

(a—b)*=a’*-3a’ + 3ab’ — b? formula tapawudyn kuby diylip atlandyrylyar.

JEMIN KUBY. TAPAWUDYN KUBY
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Mysal

I-njimysal. (m+ 32 =(M3*+3-(M)?-3+3-m-(3)*+ (3} =m3+9m? +27m + 27
2-njimysal. (4+n)*=(4)*+3-(4)?-n+3-4-(n)?+(n)*=64+48n+12n*+n?
3-njimysal. (5-y)®=(5)°-3-(5)?-y+3-5-(y)?—(y)®=125-75y + 15y? —y?

4-nji mysal. (6a—1)3 = (6a)°— 3 - (6a)?- 1 +3 - 6a - (1)> = (1)° = 216a°— 108a’ + 18a — 1

GONUKMELER

Kopagza gorniisinde yazyn.

1) (@-cy 2) (¢ +dy
5 (L+x)° 6) (a-1)
9) (x +y)? 10) (m —n)?
13) (2a + 3b)® 14) (4a-Db)?
Hasaplan.

1)28+3-22-3+3-2-32+33
3)28-3-22-3+3-2-32-3°
5)73-3-72-3+3-7-32-38
7)8+3-22-3+3-2-32+27
9)8°+30-8-2+23

3) (z - t)°
7) (4 - b)?
11) (2x + 1)
15) (1 - 3x)°

4) (m + n)®
8) (y +2)°
12) (3x - 2)®
16) (5 + 2n)?

)4 +3-42-6+3-4-62+6°
4)5%-3-52-4+3-5-42-4°
6)1°—3-12-6+3-1-62—63
8)4°+3-16-6+3-4-36+63

10)9°+30-9-1+13

Y onekeylesdiriit we berlen bahalara gord hasaplati.

1) (x-1)°*-x*+5, mundax =0; 1; 2

Figuralarynn géwriimini tapyn.

1-nji figura

Kopagza gorniisinde yazyn.
1) (ab - 1) 2) (a2 + b33
5) (abc - 9)® 6) (ab + cd)®

2) (y=2)*-(y+2)°, munday =

5
2-nji figura

3) (@ - by
7) (a2 + a%)?

4) (a® + x°)3
8) (xy* + x°y)?

-2;0;3



10.

11.

12.

13.

14.

Ikagzanyn jeminin ya-da tapawudynyn kuby gorniisine getirin.

Dx-3x2+3x-1
3)8+ 12a+6a’+a’

Hasaplan.
1)17°+3-172-23+3-17-232+23°
3)17*+69 - 17>+ 51 - 232+ 233

Y onekeylesdirii.

1) x+yP+(x-y)
3) (2x - 3)3 - (2x + 3)?

Ikagzanyn jeminin kuby gérniisinde yazyi.

1) 8a® - 12a2b + 6ab? — b?
3) 64m® - 48m2+ 12m -1

Aitlatmany yonekeylesdirin.
Dx-1)P2-x+1
3)(1-a)yP-3a°-1

Kopeltmek hasylyny hasaplan.
(@a-1)(@+a+1l)
3) (x+2) (x*—2x +4)

2)y3-3y?+3y-1
4)1-6¢c +12c®-8¢?

2) 8433842 14+3 -84 142 14°
4) 84— 42 - 847 +252 - 142 - 14°

2) (x=y)P-(x+y)
4) (2a + 3b)® - (2a - 3b)?

2) X3+ 9x2y + 27xy? + 27y®
4) p12 + 3p8 q5 + 3p4 qu + q15

2) (x=232+8-x3
4) (d+2)*-6d>-d®

2)(a+3)(a2-3a+9)
4) (n—4) (n*>+ 4n + 16)

2x+1 Dk
Agac kubun her bir tarapy 2X + 1 cm. Onda dhli taraplary d

X ¢cm bolan desik desildi. Galan aga¢ boleginin goéwriimini yh a3l

tapyn.

Kopagza gorniisinde yazyi.

1) (XZ y3 z4 + x4 y3 22)3 2) (ag b8 _ a7 b11)3
4) (alZ _ b13)3 5) (4X2 _ 3y5)3

Tarapy X + 1 cm bolan kuby sekiz bolege boldiiler.
Galan figura esasynda jemi kubun yayylmasyny

gorkezin.

3) (a4 b54 C6 _ a5 CG d7)3
6) (0,2x + 0,3y)?

JEMiN KUBY. TAPAWUDYN KUBY
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15. Hasaplan.

1) 718 +3000 - 718 - 282 + 2823 2) 489 + 3000 - 489 - 511 + 511°
3) 189% —300 - 189 - 89 — 89° 4) 409° — 600 - 409 - 209 — 209°
5)172- (17 +3 - 23) +23%- (3 - 17 +23) 6) 84 - (842—3 -84 14+3 - 14?) — 143

16. Yonekeylesdirii.
Dx(x+1)2-(x-1)° 2) X (x=1)2—(x-1)°
a(@a+l)(a+2)-(a+3)° 4)(2a+1)(Ba-2)(a-1)-(a+2)®

17. Ikagzanyn jeminii kuby gérniisinde yazyn.

1) 8a® - 60a?b + 150ab? — 125b® 2) 64X + 144x10y3 + 108x°ye + 27y°

18. Anlatmany yonekeylesdirin.
D(+1)P-3(X-1)2-x2(x*+9) 2) (x—=2)°—=(x=12+3x(x+3)

KUBLARYN JEMI WE TAPAWUDY

Jemin kwadraty Tapawudyn kwadraty Kwadratlaryn tapawudy
(a+b)2 = a2 + 2ab + b? (a—-b)?=a?-2ab + b? a?—b?=(a-b) (a+h)

. Yatda saklan!
(a+b) (@2—ab+b?) =a’-ap +a? + Rp -2’ + b =a° + b’

Birinji kdpagzanyn her bir agzasyny ikinji kdpagzanyil her bir agzasyna agzama-agza
kopeltdik hem-de yonekeylesdirdik. Anlatmany asakdaky yaly yazyarys.

a®+ b= (a+ b)(a?—ab + b?) — biragzalaryi kublarynyii jeminin formulasydyr.

Edil su usulda a® — b3 = (a — b)(a? + ab + b?) biragzalaryn kublarynyn tapawudynyn
formulasyny hem getirip ¢ykarmak miimkin.

a’-Db® = (a-Db)(@®+ ab + b?) — biragzalaryi kublarynyi tapawudynyn formulasydyr.

Mysal
1-nji mysal. 64c® — (4c + 1)(16¢? — 4c¢ + 1) anlatmany yonekeylesdirin.
64c®— (4c + 1) (16c>—4c+ 1) =64c*— (64 + 1) =64cc—-64c -1= -1
2-nji mysal. 8a® — b3-i kopeldijilere dagydyn.
8a%—b® = (2a)® - b® = (2a-b) ((2a)? + 2ab + b?) = (2a - b) (4a% + 2ab + b?)




GONUKMELER

Kopeldijilere dagydyii.

D+ 2)a*-¢c? 3)md+nd 4 k-1
5 a+1 6) c®-8 7) d®-27 8) a®+ 125
9) 27x + 3 10) m? - 64 11) 125 - x° 12) 1-p®
13) m®*-8n® 14) -a®*-b? 15) 27a® + b? 16)-1-a

Anlatmany biragzalaryil kublarynyn tapawudynyii we jeminin formulasyndan peydala-

nyp ikagza gorniisinde yazyn.
1) (a+2)(a?-2a+4)
3)(a—-4) (a2 +4a+ 16)

5) (2a-5) (4a* + 10a + 25)
N@-1)@@+a*+1)

2)(a-3)(@2+3a+9)

4) (5+b) (25-5b + b?)
6) (¢ —y?) (x° +x°y? +y%)
8) (x +3y) (x* - 3xy + 9y?)

Kopeldijilere dagydyii.

1)5x3+5 2) 10y® + 10 3) m*n —mn*

4) a®b? + a?b® 5)a’bh —a?b* 6) 54a - 16

7) 2ad® + 16a* 8) a*b — ab* 9) 40a® — 5b°

10) 7x° — 56x* 11) 7a’ - 56a* 12) 2 000a - 2a*

13) 2x® + 16x° 14) al* + a’ 15) b — b’

Hasaplan.

D= +7;_- i 12 g —8;J-r11 3+ 12 3= _33 ; ?5; -

2) (6>-2%)(62+6 -2 +2?) 5) 82+8-5+52 6) (6*—=75)(62—6-7+ 7%
6% - 23 8% - 53 6%+ 73

Kopagzalary kopeldijilere dagydyii.

Nat+b*+a+b 2)a*-b*+a-b

Jx+yi-x-y 4) X3 -y -x+y

5)a*+b*+7a+7b 6) a®*—b®+5a->5b

Kopeldijilere dagydyni.

1) a®-b° 2) m°+nd 3) X +y¥ 4) a*? - n®
5) 8a® - 27 6) 125m?3 + n3 7) x° + 8y? 8) 64a° — n®®

Anlatmany biragzalaryi kublarynyn tapawudynyii we jeminin formulasyndan peydala-

nyp ikagza gorniisinde yazyn.
1) (a + 2b) (a? - 2ab + 4b?)

2) (a—3c) (a%+ 3ac + 9c¢?)

KUBLARYN JEMI WE TAPAWUDY




3) (3a—4) (9a%+ 12a + 16) 4) (5a + b) (25a2 - 5ab + b?)
5) (2a-5) (4a*>+ 10a + 25) 6) (3 +y?) (x® — x3? +y%)

8. Kopeldijilere dagydyn.

1) 5x% + 40 2) 10y® + 10 000 3) m’n + mn’
4) a®h? —a2b? 5) a®b - a’b* 6) 54a® + 16a°
9. Hasaplan.

1) (17-1) 172+ 17-1+12) = (17-2) 172+ 17 - 2+ 2?)
2) (25— 2) (252 + 25 - 2 +22) — (25— 3) (252 + 25 - 3 + 3?)

3 79° - 193 N 84° + 16°
792+79 - 19 + 192 842 -84 -16 + 162
2,732-2,73 - 1,27 + 1,27 N (652 — 252) (652 + 65 - 25 + 252)
2,733+ 1,273 653 — 253

10*. Anlatmalaryn 10-a bolinyandigini gorkezii.

1) 78+ 3 2) 473~ 173
3)13+23+33+...+993 4)23+43+63+...+983
5) 2% — 18+ 3% — 29 4+ 49— 30+ - + 101° — 100° 6) 1° + 3° + 5+ - + 997

11*. Kopeldijilere dagydyn.
1) (@a-by’+(b-c)-(a-c)’ 2)(@a-b)y’+(b-c)+(c-a)
3) (2x = 3y)® + (52 — 2x)® + (3y — 52)3 4) (2x - 3y)®—(5z + 2x)® + (3y + 52)°

3

12*. Nége sany natural a < 100 sanlary tligin £2i4§ anlatma netijesi natural san bolyar

13*.(2n + 5)° — (2n - 5)3 anlatmanyn 10-a bolinyédndigini gorkezit.

14. Berlen figuralaryn géwriimini tapy.

a a

1-nji figura 2-nji figura

Il BAP. GYSGA KOPELTMEK FORMULALARY




KOPAGZALARY KOPELDIJILERE DAGYT-
MAK USULLARY

Gysga kopeltmek formulalarynyn komeginde anilatmany kopeldijilere dagytmak
usullary bilen tanysyarys.

1-nji mysal. x* + 4 -i kopeldijilere dagydyn.
XA =X+ P+ 4 -4 = (X + A%+ 4) —4x2 = (X2 + 22— (2X)? =
=(C+2-2X) (X2 +2+2X) = (X2 =2x+ 2) (X2 + 2x + 2)
2-nji mysal. (2a + 3b)? — (3a — 2b)? -y kopeldijilere dagydyn.
(2a + 3b)>—-(3a—2b)?>=(2a + 3b — 3a + 2b) (2a + 3b + 3a — 2b) = (-a + 5b) (5a + b)

3-nji mysal. (2a + 3b)? + (3a — 2b)? -y kopeldijilere dagydyn.
(2a+3b)’>+ (3a—-2b)?=2%a?+2-2a-3b+3’b?+32a*-2-3a-2b+2?h*=
=4a?+9b? + 92’ + 4b? = 13a + 13b?= 13 (a? + b?)

4-nji mysal. (ax + by)? + (ay — bx)? -y kopeldijilere dagydyn.
(ax + by)? + (ay — bx)? = a?x? + 2axby + b?y? + a?y? — 2aybx + b?x? =

= QZXZ + b2y2 + §2y2+ b2X2: aZ (X2+ yZ) + b2(X2+ y2) = (XZ + yZ) (a2+ b2)
5-nji mysal. a? — a — 12-ni kopeldijilere dagydyn.
a?-a-12=a’-9-a-3=(@-3)(@+3)-(@a+3)=(@+3)(a-3-1)=(@+3)(a-4)

6-njy mysal. x* + 3x? + 4-i kopeldijilere dagydyn.
XP+3C+HA =X+ A+ A -2 = (R + 2= X=(X*+2-X) (*+2+X) =

=(X=Xx+2)(+x+2)

7-nji mysal. x* — 5x2+ 4-i kopeldijilere dagydyn.
XP=5X2+ 4 =X = AP+ 4 - 2= (X°=2)*=x*= (X*— 2 =X) (X*= 2+ X)

GONUKMELER

Kopeldijilere dagydyn. (1 — 6)

KOpAGZALARY KOpELDIJILERE DAGYTMAK USULLARY

1. 1) x®—64y° 2) pgd+nd 7)8c®+ (c—d)®
3) a®-h® 4) mb + (pn)® 8) 27a*- (a—h)®
5) (m-n)®+nd 6) (@a-2)°-8
2. 1)27a°%+ 8d*? 2) a¥+ b 3)a¥b*-1 4) a®héc®+ 8
3. 1)1-125¢ 2) 8 + 125c¢5 3) x3+ 1000 4) a%— b3
5) a* - b 6) a¥ b —c*d”™ 7) 64a°- a? 8) 1000x°— 343x3y?
9) X12_ y12 10) X12 + y12




Il BAP. GYSGA KOPELTMEK FORMULALARY

10.

11%.

1) (Bx—-4) 3x+4) -4 (3x-4)
3) (x + 6y)> - (6y + X) (6y —X)

1)a(b +c)+ (3b+ 3c)
3) (mn +mp) - (n +p)

1) ac + bc + 2ad + 2bd
3) 3ax — day + 3bx — 4by

Kopeldijilere dagydyi. (7 — 10)

1) 6a? + 9ab + 8ac + 12bc

3) 6ab + 21b + 8a + 28

5) 30x3y — 15x2y2— 20x*y? + 10x3y?

a’-a-2
3) m? —5mn + 6n?
5) b? — 6ab + 5a?

1) (x2+1)> - 4x?
)xt+x2+1

5 x*+5x2+9

1) (@ + b)? - (a—Db)?
3) (2c - d)?—(2c + d)?
5) (a+ b)?—(c + d)?
7) (a+ b)?—(c - d)?

2) -5x (5x — 2) — (5x + 2) (2 — 5x)
4)(x+1)(2x-1)+x*+2x+1

2) (5a - 5b) — (ac — bc)
4) (ax — ay) - (bx - by)

2) Xy + xn —3mn — 3my
4) 2ax —bx —4a + 2b

2) 15a2 + 20ab + 3ac + 4bc
4) 8x% + 12xy + 10xz + 15yz
6) —24a*b* + 8ab*+ 12a?b®*- 4ab?

2) b? + 6ab + 5a®
4) 2x% + 3xy + y?
6) b? + 6ab — 7a?

2) (x* + 9)* - 36x?
4)x¥+x'+1
6) x* —9x* + 16

2) (a—b)>-(b+a)
4) (c—-3d)?—(c + 3d)?
6) (a-Db)?-(c—-d)?
8) (a—b)? - (c + d)?

Kopeldijilere dagytmaga degisli ¢cylsyrymly mysallar.

1) a?(b +c) + b?(a + c) + c?(a + b) + 2abc-ni kopeldijilere dagydyn.

2) Egera="b + 1 bo‘lsa, onda (a + b) (a% + b?) (a* + b*)...(a® + b%) = al?® — b2 bolyan-

dygyny gorkezin.

3) Egera + b + ¢ =0 bolsa, onda a3 + b® + ¢ = 3abc bolyandygyny gorkezin.

4) bc (b + c) + ac (c —a) — ab (a + b) -ny kopeldijilere dagydyn.

5) 973 — 413 anlatmanyn 28-e galyndysyz boliinyandigini gorkezin.

6) 57° — 43° anlatmanyn 1400-a galyndysyz boliinyandigini gorkezif.

7) X2 (y +2) + y?(X + z) + 22(x + y) + 3xyz-i kopeldijilere dagydyn.

8)a’+b*+c+ab(a+b)+ac(a+c)+bc(b+ c)nykopeldijilere dagydyn.



GYSGA KOPELTMEK
FORMULALARYNYN ULANYLYSY

- Yatda saklan!

(a+b)*=a*+2ab+b? — jemin kwadraty

Gysga kopeltmek formulalary

(a—b)?=2a*-2ab + b? — tapawudyn kwadraty
(a+b)*=a’+3a’b + 3ab? + b* — jemin kuby
(a—Dh)*=a’*-3a’b + 3ab? - b* — tapawudyn kuby
a’-b?=(a-b)(a+Dh) — kwadratlaryn tapawudy
a*-~b*=(a-b)(a’+ab+b’ —kublaryi tapawudy
a®*+b’=(a+bhb)(a®-ab+b?) —kublaryn jemi

Mysal
Su formulalaryn ulanylysyna degisli mysallara seredydéris.
1-nji mysal. (4a - 5)* — 2a (3a + 4) — 5a (2a — 2) anilatmany yonekeylesdirin.

1-nji 4dim. (4a — 5)? — 2a (3a + 4) — 5a (2a — 2) anlatmadaky yaylary gysga kopeltmek for-
mulasy (tapawudyi kwadraty) we paylama diizglininden peydalanyp acyp ¢ykyarys.
(4a-5)>-2a(3a+4)-5a(2a-2)=16a*-40a + 25 - 6a> - 8a — 10a’ + 10a

2-nji 4dim. Menzes agzalary toparlayarys.

16a? — 40a + 25 — 6a* — 8a — 10a” + 10a = -38a + 25

2-nji mysal. Denligi barlan: (3a—1)%— (3a + 1)* + (100a? + 2) = 46a?

Deiiligin ¢ep tarapyndaky aillatmany gysga kopeltmek formulalarynyn komeginde képagza
gorniisine getirip alyarys we menzes agzalary toparlayarys.

(3a—-1)*-(3a+1)*+ (100a*+2)=27a>*-3-(3a)*- 1 +3-3a-12-1-27a® -3 - (3a)*-
1-3-3a-12-1+100a? + 2 =27a*-27a®+ 9a—2 - 27a> - 27a* — 9a + 100a* + 2 = 46a>
Diymek, (3a—1)® - (3a + 1)% + (100a2 + 2) = 46a? denlik dogry.

GONUKMELER

Ikagzanyn kwadraty gorniisinde ailadyn. (1 —2)

1. 1la’+2a+1 2)b?>—-8b + 16 3) c2+10c + 25
4)n?+14n + 49 5) 100 — 20z + 72 6) 81 + 18b + b?

2. 1)0,16-0,8t+1? 2) 7+ 1,42+ 0,49 3)0,36 — 1,2b + b?
4)2,25 —3x + X2 5) y2— 3,2y + 2,56 6) 3,61 + 3,8d + d?

3. Anlatmany yonekeylesdirin.
1) (a3 + 6b?)? — (6b% — a%)? 2) (a2 - 7b%? + (a% + 7b%)?
3) (9x + 2y*)? — (2y* - 9x)? 4) (5x° — 4y)* + (4y + 5x%)?

GYSGA KOPELTMEK FORMULALARYNYN ULANYLYSY




4. Denlemaini ¢ozin.
1) (x=3) (x2+3x+9)—x3=3x 2) (3+Xx) (x*=3x+9)-x3=-10x
3) (5-x) (x*+5x + 25) =5x - x3 4) (6-x) (36 +6x+x%)=18x—x3
5. Deiligin dogrudygyny barlan.
1) (x—6) (x*+6x+36)—0,5(2x*-432)=0
2) 283 —(3x—1) (9x*+3x+1) - (3+x) (9—3x +x?) =-26

6. Anlatmany ikagzanyn kwadraty gérniisinde yazyn.

1) a2 - 10ab + 25h? 4) al? - 2a%b’ + b
2) kb +6k®+9 5) 4a%b? + 36ab + 81
3) a2 — 4ay + 4y? 6) 0,01 + 0,1xy + 0,25y?

7. Anlatmany yonekeylesdirin.
1) (4a®-1) (9a +5) — (6a® - 1)? 2) (c*=1)>—(c*+4) (c*-6)
3)(d"=3) (d"+7)—(d" +2)? 4) (k& +9) (11 —k®) + (k& + 1)?

8. Denleméni ¢ozin.
1) (2x — 3) (4x* + 6x + 9) — 8x® = 27X
2) (3 +4x) (16x* — 12x + 9) — 64x3 = —10x
3) (5—2X) (4x* + 10x + 25) = 25x — 8x®
4) (6 —5x) (36 + 30x + 25x? ) = 108x — 125x3

9*. Denligin dogrudygyny barlan.
1) (5x — 6) (25x* + 30x + 36) — 0,25 (500x® — 864) = 0
2) 913 — (3x—4) (9% + 12x + 16) — (3 + 4x) (9 — 12x + 16x*) = 37

10*. Kopeldijilere dagydyn.

1) a2 - b*2 2) a° + be ) xH+x2-2 4) a® -
S5)a‘*+4 6)a®+a*+1 7T)x+y+2)(x+y)-(x-y)?+1
11*. Hasaplan.

362 — 82 702 — 202 382 - 102
V371w 2) 507 =207 R

513 — 49 67% + 47° 843 + 54°

+ . — . — .

Herae TS S)—g75a7 674 0) —gires B4 54

7) (913 + 399 ):(912 — 91 - 39 + 392)

8) (56° + 44%):(562 — 56 - 44 + 44?)

2018 2018 2018 2018
9) 2020 5774 2019 2021 2019 —2019 5576— 2019 22022 505a— 2019
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12*.

13*.

14*.

15*.

16*.

1,82-0,7° 0,82+ 1,12+ 0,7°

10) m 11) 0,82 o 0,72
2 2 2 _ 2 2 _ 2
12) 1,4°+42+1,5 13) (4,7 —5,32)(11,42—4,2%)
1,42 1,52 (8,12—7,52)(9,12— 1,92

Kopeldijilere dagydyn.
1)ax?—bx?—bx+ax—a+b

2)ax? +bx’—bx—ax+a+hb

3) ax? + bx? + ax — cx? + bx — ¢x

4) ax? + bx? — bx — ax + cx? — ¢cx

5) bax?— 10ax —bx + 2b — x + 2

6) m2 x* — mnx® + 2mx2 — 2nx — n + mx

7)Xyz + x2y> + 3x*y* + 3x3y3z—xy -2

8) 12a? b? — 6abc + 3ac? — 6a? bc — ¢ + 2ab

Y onekeylesdiriii.

1) (a+b) (a-b)(a2+ab+b?) (a?—ab + b?)
2)(@®+a+1l)(a?-a+1l)(a*-a’+1)
@+l (@-3)(@-a+1)(a2+3a+9)
4)(@a-1)(a+3)(a@>-3a+9) (a2+a+1)
5)(2a+1) (4a’-4a+1)-(a-3)(@>+3a+9)
6)(3a+1)(9a?-3a+1)+(a-1)(a2+a+1)
7)(3a+1)(3a-1)(9a?—3a+1)(9a*+3a+1)
8)(@a+3)(a-3)(a?-3a+9)(a?+3a+9)

Anlatmany kopagzanyn kwadraty gorniisinde yazyn.
NDa@+2)+b(b+2)+2ab+1 2)(@a+b)’-4(@a+b-1)
3) a? + b? + ¢ + 2ab + 2bc + 2ac 4@+l (@+2)@+3)(a+4)+1

Gysga kopeltmek formulalaryny ulanyp defileméni ¢oziin:
1) 16x2— (4x—1) (4x + 1) +2x =7 2) (2x=52-(2x-3) (2x+3)=0
3) (Bx+2)?+ (4x—1) (4x + 1) = (bx - 1)? 4) (3x—1)2-8(x+1)’=(x+2) (x-2)

Denlemaini ¢oziin:
DE2-x)(x+2)=x3-X) 2)x(x=2)-8=(x+2)(x—-4)
2(x+3)(x-2)-7=(2x+1) (x-3) 4) 13x (6x —1) — 6x (13x — 9) =13 — 24x
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ALGEBRAIK DROB.
DROBLARY GYSGALTMAK

Yada salyarys

Kopagza Kopagza Kopagza Kopagza

4,5a2 a’— 3b? a’+4-3b? 3a’+4ab + 7-b?

- Yatda saklani!
A

B gorniisindiki anlatma algebraik drob diyilyar. Munda

A we B — sanlar, biragzalar, kdpagzalar bolmagy miimkin.
Eger drobun sanawjysy we maydalawjysy hemiselik san bolsa-da, ony algebraik drob
diymek miimkin.
Algebraik droblar:

1. x. 2. x+3 6 . 2X-y . 2ab . x2-3xy,
27 47 x’ 5 7 x=5" x+3y’ a+b’ x+4y>’"

Algebraik droby diizyin harplaryn yerine olaryn degisli bahasyny goyup, zerur amal-
lar yerine yetirilende onun san bahasy alynyar.

2ab

Meselem, a = 3; b =1 bolandaky —2-%b

algebraik drobun bahasyny tapyn.

2:-3-1 6
321 1 °
Munda dinie a # 2b bolanda algebraik drobun san bahasyny hasaplamak miimkin. Ciinki
drobun maydalawjysy nol bolmadyk bahany kabul edyir. Bilsimiz yaly, nola blmek miimkin
dal. Nabelliniii ndhilidir san bahasynda algebraik drobuii maydalawjysy nola dwriilse, mana eye

bolmayar.

Algebraik drobuit maydalawjysyndaky harplar su drobuii maydalawjysyny difie nola
Owiirmeyédn bahalary kabul edyar.

2abc
a(a-1)
Ciinki @ = 1 we a = 0-da drobuil maydalawjysy nola den bolyar. Bu bolsa miimkin dal.

Yada salyarys

ac + be anlatmany (a + b) - c ya-dac - (a + b) anlatma bilen ¢alsyrmaga umumy kopeldiji

------

algebraik drob a = 1 we a = 0-dan bagga dhli bahalary kabul edyir.

ALGEBRAIK DROB. DROBLARY GYSGALTMAK
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Yatda saklani!

Algebraik droblary gysgaltmakda ady drobun esasy hésiyetinden peydalanylyar.

—g drobun sanawjysyny we maydalawjysyny 0-a den bolmadyk sana kdpeltmek ya-da bolmek

miimkin. A AC A A:C

§: BTG §: B C B#0, C#0.

Algebraik drobuni sanawjysy we maydalawjysy biragza ya-da kdpagza bolany {i¢in olary
kopeltmek hasyly gorniisine getirip alynyar. Munda bize biragzalar, kdpagzalar we gysga kopelt-
mek formulalary temalarynda dwrenenlerimiz komek edyar.

Mysal

1-nji mysal: —261 droby gysgaldy.

6
Bu aillatmanyn sanawjysynyn we maydalawjysynyn umumy kopeldijisi 2 sany bolany
ticin

62" ?_22 = 3—];31 gorniisindiki netija eye bolarys.

2-nji mysal: j—: algebraik droby gysgaldyn.
Gorntisi yaly, bu algebraik drobuinl sanawjysy we maydalawjysy licin umumy kopeldiji a har-
pyndan ybarat. Diymek, bu anlatmanyn sanawjysyny we maydalawjysyny a-ga boliip goybermek
mimkin.
3a _ 3
4a " 4

3-nji mysal: 142Lab2b algebraik droby gysgaldyn.

Anlatmanyn sanawjysyndan we maydalawjysyndan umumy kopeldijini boliip alyarys.

l-4ab _ 1
3a-4ab ~ 3a
4-nji mysal: 32430 algebraik droby gysgaldyn.

3a-3b _ 3(a-b) _a-b
3a+3b ~ 3(@a+b) a+b

5-nji mysal: _Sa+5h algebraik droby gysgaldyn.
9a+ 9b



- Yatda saklani!

5a+5b _ 5(@a+b)_ 5

9a+9%  9@+b) 9

6-njy mysal: 2{;1—4_2b algebraik droby gysgaldyn.
a —

b2

22‘—4_5? afilatmanyn sanawjysy we maydalawjysy ticin umumy kopeldiji @ + b-den ybarat.
a —

2a+2b  2(a+b) 2

a’-b> (a-b)(a+b) a-b

3 3

z;yz algebraik droby gysgaldyn.
X"+ Xy+Yy

Xy (x—y)(x2+xy+y2)
X24xy+y?: X2+ Xy + y? —X

7-nji mysal:

A . : . .
Eger B drobun sanawjy ya-da maydalawjysyndaky belgi garsylyklysyna iiytgedilse,

onda berlen droba garsylykly drob emele gelyér: g garsylykly _TBA ya-da A

Hemise “A_A ya-da A A Geilik yerlikli.
B B B B

Mysal
-1 1
8-nji mysal. —=——
J1my 5 5
9-njy mysal. 32+ 3b algebraik droby gysgaldyn.

—3a—3b:—3(a+b):‘_3:_§:—1
3a+3b  3(a+b) 3 3

1. Berlen afilatmalaryn arasyndan algebraik droblary anyklan.

4a 1 7a+5 1 1 2% — b
D7+7 21 Stz ) 2+
4 1 1 2a—-1 a 7c
N5+ DAy Navxi™s 8 —

45+ %

ALGEBRAIK DROB. DROBLARY GYSGALTMAK
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Ailatmanyn bahasyny tapyn.

1) 22_ 1, egera=1;-1;—4; 6; 100 bolsa.

3X-7 VPP PP
2) D+ 5 Cer x=-1;2;-0,2; 0; 2,1 bolsa.
2
3) K+a ,egerk=13;1,5;5; 10 bolsa.
2k -4
4) d+3 + 2d ,egerd=4;2,5;5; 2 bolsa.
2d d-3
2_
5) w, eger X = 1;y = 0 bolsa.
X2+1

2 _
6) %, egera =2;b =1 bolsa.

Jedweli dolduryn.
a -6 -4 —c -0,5 0 1 4 1,5
a4
a+2

Nébellinin yerine ndhili sany goyanymyzda berlen algebraik drob mana eye bolmayar?

a 5 ha-1
Va1 2x-4 7%

3 2a+1 1 2
Navi )a(a+1)_5 )7 T2z

Berlenlere layyk algebraik drob emele getirin.
1) Sanawjysy 2x we y-lerin tapawudy, maydalawjysy bolsa olaryii jeminden ybarat.

2) Sanawjysy a we b sanlaryn kopeltmek hasylyndan, maydalawjysyndan a we b-nin ikel-
dileninin jeminden ybarat.

Droblary gysgaldyn.
-35 -91 77 =125
V=g~ ?) 35 )55 75

Algebraik droblary gysgaldyi. (7 — 8)

9 43
& )& 3) 15a 4) 35ab
al a* 25a? 57ac
a’ 4x%y a’ b 36a° b’
%) 3@ %) By g 8) Sza7p



10.

11.

12.

13.

12ab 16ac? —18xy3

1) — 2) 3)
15ac 4a3c 12x%y
24abc 14p3q 35ab’
%) 36ac 6) 21p°¢® 7 41a*b*
Drobun maydalawjysyny 6a*b® gérniisine getirin.
a 2ab? 5b
1) 3ab 2) a’b 3) 15ab*
7ab 0,5ab —abc
Vo Y % b
Algebraik drobuit maydalawjysyny:
1) aZ__ab bolsa, a2 — b? gorniigine getirin.
2) ; Ty bolsa, (X + y)? gdrniisine getirin.
2a 3 R oy
3) =1 bolsa, X* — 1 gorniigine getirin.
1 34 3 e Ly
4) R bolsa, m® + n° gorniisine getirin.
Drob — rasional anlatmalary yonekeylesdiri.
a7 + a5 X7 + X9 b7 _ blO
Dava 2w )b
X =2y 6(k — t)? - (-c-d)?
A Bl W A A N .
) 2y — X ) 3t-3k ) c+d
Droblary gysgaldyi.
— 2 —
1) 2(x—y) 9 2a(a + E)) 3) 7(x-y)
3(x-y) (a+h) 3(y-x)
c—d 3a+3b 13ab
5) 6) D
(d-c)® 5a + 5b atb-ab
ac —cd 4m2 —mn 3ac + 4bc
e 10) —— — " oo TR
% bc —cd 0 4mn - n? ) 3ad + 4bd
Algebraik drobunl bahasyny tapyi.
a° + 4a* _ 3m° —4m?*
) T g egera= 2 bolsa. 2) g amz S8t
2a° + 12a* _ 12m° - 20m*
) e agaras 1,6 bolsa. 4) Mm% Z B2

-5m°n
4)

-10n’

15kt?
8) 3k8t

mé — m#
m+m?2
(p-0)
8
) (q-p)y

4)

a-b

(a-b)*
8a+ 12b
10a + 15b

5y -35
y? —49

4)

8)

12)

m = -2 bolsa.

,agarm= “1-L bolsa.

2
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14. Algebraik droby gysgaldyn.

- _ _ 72 2 _ 742
X (a-2b) 9 3x — 36 3) 16 -z 2) 7c?-7d
y (2b-a) 12y — xy 22-8 d?-2dc +c?
6u(u —v) 6 5a — 15a2 7 9-9z i (2a - 4b)?
u*(v—u) 60a% — 20a (z2-2z+1) 4 (a? - 4b?)

15. Drob - rasional ailatmalary yonekeylesdirit.

18x — 3x2 8a-40 4 - b? (3a + 6b)?
D) g —a8x 2) 1534 ) To—sp 4) 52+ 100
az + bz —at-bt XX +6x+9
) — bzt ) —7+x

ALGEBRAIK DROBLARY
UMUMY MAYDALAWJA GETIRMEK

Yada salyarys

1 we 3 droblary umumy maydalawja getirif.
16 © 20
Bu droblaryn maydalawjylary ticin IKUK (16, 20) = 80 tapylyar. Tapylan IKUK berlen
droblar ligin umumy maydalawjy bolyar.
Diymek:
1-5 5 3-4  _12

445 80 “4-5-4 80

12
80

Jogaby: % W

Bu usul drobuii esasy hisiyetine boyun egmeyir. Yagny ady drobuii sanawjysyny we
maydalawjysyny noldan tapawutly birmeiizes sana kdpeltmek ya-da bolmek miimkin. Munda
onun bahasy iiytgemeyar.

B Yatda saklan!

Ady droblary umumy maydalawja getirmek diizgiini algebraik droblar iicin hem yer-
liklidir.

Algebraik droblary umumy maydalawja getirmek ti¢in:
1) berlen droblaryn umumy maydalawjysyny tapmak;
2) her bir drob {i¢in gosmaca kopeldijini tapmak;
3) her bir drobuil sanawjysyny onunl gosmaga kopeldijisine kopeltmek;
4) her bir droby tapylan sanawjy we umumy maydalawjy bilen yazmaly.

Algebraik droblaryin umumy maydalawjysy su droblaryn maydalawjysynyn in kigi
umumy kratnylysydyr. Bu bolsa berlen algebraik droblaryn maydalawjysynyn hersine
boliinydn noldan tapawutly bitin koeffisiyentli kopagzadyr.

[l BAP. ALGEBRAIK DROBLAR




Mysal

1-nji mysal. E; ! algebraik droblary umumy maydalawja getiri.
5b  15ab

Berlen algebraik droblar ii¢in anyklanan umumy maydalawjy her bir drobun maydalaw;jy-
syna boliinmeli (her bir pay noldan tapawutly bitin koeffisiyentli biragzadan ya-da képagzadan
ybarat bolmaly).

Berlen algebraik droblaryin umumy maydalawjysy 15ab bolup, ony birinji drobui mayda-
lawjysyna bolenimizde 3a, ikinji drobun maydalawjysyna bolenimizde bolsa 1 alynyar.
Diymek, bu iki droby umumy maydalawja getirmek {i¢in birinji drobuni sanawjysyny we
maydalawjysyny 3a, ikinjisinifikini bolsa 1-e kopeltmek yeterli.

2a - 3a 6a? 1
= we
5b - 3a 15ab 15ab

7 1

2-nji 1. : :
njimysa 12ab%c’ 4a’bc® ° 24ab’c?

algebraik droblary umumy maydalawja
getirin.

12, 4 we 24 sanlary iicin IKUB 24 sanynyn 6ziidir. U¢ drobuii maydalawjylary abc kopelt-
mek hasylyndan ybarat bolup a; b we c-ler diirli natural gorkezijili dereje gorkezijilerine eye
bolany ti¢in olaryn hersine a?b®c® boliinyér. Diymek, bu algebraik droblar ti¢in umumy mayda-
lawjy 24a%b®c® eken. Bu biragzany her bir drob maydalawjysyna boliip, onuil sanawjysyny we
maydalawjysyny kopeltmeli bolan anlatma eye bolarys.

1-nji drobun sanawjysyny we maydalawjysyny 24a%b’c® : 12ab’c = 2abc-e kopeldyaris.

5:-2abc _ 10abc
12ab’c - 2abc ~ 24a?b3c’’

2-nji drobun sanawjysyny we maydalawjysyny 24a2b®c® : 4a’bc® = 6b*-a kopeldyaris.
7-6b2  42p7
4a?bc® - 6b2  24a2b’c®

3-nji drobun sanawjysyny we maydalawjysyny 24a2b3c® : 24ab3c? = ac-ge kopeldyiris.
l-ac ac
24ab’c?-ac  24aZ3c?

: 2 5
(@+hbh)y?’ a*+ab > ab+b?

3-nji mysal. algebriak droblary umumy mayda-

lawja getirin.
Su droblarynt maydalawjylaryny kopeldijilere dagydyp alyarys.
1 1 _ 2 2 _ 5 5

(a + b)> (a+b)a+b)  a*+ab a@+b) ~  ab+b? b@+h)

Bu droblaryn maydalawjysyna iins bersek, hersinde (a + b) bar. Hersinddki artykmag
anlatmany 6ziinden basga droblaryn sanawjysyna we maydalawjysyna kopeldip ¢yzmak bilen
umumy maydalawja getirmek miimkin.

ALGEBRAIK DROBLARY UMUMY MAYDALAWJA GETIRMEK
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1-nji drobun sanawjysyny we maydalawjysyny ab-ge kopeldyaris.

1-ab

ab

@+b)(@a+b)-ab) ab(a+hy

2-nji drobun sanawjysyny we maydalawjysyny b(a + b)-ge kopeldyris.

2 .b(a+b)

_ 2ab+2b% .

a(@a+b) -b(a+b) ab(a+b)’

3-nji drobuni sanawjysyny we maydalawjysyny a(a + b)-ge kopeldyaris.

5-a(a+Dhb)

_ 5a?+5ab

b(a+b)-a(a+b)

GONUKMELER

ab (a + b)?

Umumy maydalawja getirin. (1 — 8)

3 5 4
1) — we = 2) — we —
)4 6 )7 14
1)3weE 2) — we —

b a
1) 1 B 2 B 5 2) 1 > 5 > 7

2x  3x 6x? 2x 3y 6xy
1) ab, 2, 2 2)at, L

2a 3b a

n2 b 23,4

y Xy Xy

1 2 a b
1) =, — 2) —, —
)c c? ) 4n’ 8n

1 15 7
1) U T 2) i,i,&

3x 'y 45xy 3b ab 4a
0 1 a’+b? b-1

5a’ " 15ab’ ' 3a’b

a b ab

a-2b a+2b a%-—4b?

11 13
3)£wei 4) — we —
33 44 25 15
3 7 4
3) — we — 4) — we —
)2a a )3a 6
3 1
3) a we — 4) a we —
) a ) b
3)2x’3x 45c’3d
a’h ab?® 3a 4a

3 4 4 5
) 3 5y® " 15x%y*

3 1 a b
3) 2ol 4) 12b’ 18a
2 1 3
3 T o, . 1 a4
)k2 12kt ' t3
2) a—-b 5 2

20a’b? ' 8ab? ' 5a’h

b 1 5
2a%’ 6a’b ' 12a°b?

4)



X y a b

1 ] 2 ]
) 2a-2b 3a-3b ) 4a-8b 5a-10b
a+b a-b a+b a-b
3 , 4) 3+0 a-9
) a® ' b’ a’h ' ab?®
3b 4b  12b?
10*. 1) 2) —— :

b-2"b+2 b?-4 X>—6X+9 X2 +6X+9

5x  8x  4x A 1 1 1
x2—49' x—7 x+7 ) a+l a+2 a+3

3)

ALGEBRAIK DROBLARY
GOSMAK WE AYYRMAK

- Yatda saklani!

Algebraik droblary gosmak we ayyrmak ady droblary gosmak we ayyrmak yaly yerine
yetirilyar. Tapawudy: ady droblaryn maydalawjysy natural sanlar, algebraik droblaryn
maydalawjysy bolsa kdpagzalardyr.

Jemi (ya-da tapawudy) tapylmaly bolan algebraik droblar birmefizes maydalawjyly
bolsa, olary sanawjylaryny gosmak (ya-da ayyrmak) yeterli.

k,p_k+p k_p_k=p

m m m m m m

Deiilikler m # 0 bolan islendik algebraik droblar ti¢cin dogry.

Mysal

1-nji mysal. 2 we b droblary gosun. i+£ _at b
2c 2c

2C 2c 2C

5a 2b 3a-b
2-nji 1. + + drobl .
nji mysa Xty x4y Xty roblary gosun

5a N 2b +3a—b_5a+2b+3a—b_8a+b
X+Yy X+y X+y X+Yy X+Yy

a? 2ab b?

P ; T ; T droblarynl jemini tapyn.

3-nji mysal.

ALGEBRAIK DROBLARY GOSMAK WE AYYRMAK
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a’? L 2ab b*> a’+2ab+b* (a+b)?
a-3b a-3b a-3b a-3b a-3b

5 2
4-nji mysal. — we — droblaryn tapawudyny tapyl,. ———=—=—
jrmy 7a 7a tyntap Yy Hapy 7a 7a 7a Ta

5-nji mysal. X we 4 droblaryn tapawudyny tapyn.
2x-1 2x-1

5X B 4 _5x—4
2x-1 2x-1 2x-1

Diirli maydalawjyly algebraik droblary gosmak (ya-da ayyrmak) {i¢in olary birmenizes
maydalawjyly algebraik drob goérniisine getirmek we birmenizes maydalawjyly algebraik
droblary gosmak (ya-da ayyrmak) diizglininden peydalanmaly.

20 we 5 1b2 droblary gosuii.
a a

Berlen droblar iigin umumy maydalawjy 6a’b® dan ybarat bolyar.

6-njy mysal.

1+1_3b+a_a+3b

2a2b  6ab? 6a’b?  6a’h? 6alb?

a+7 bh-7

7-nji mysal. Z+ab ab+p Jemni hasaplan.

Bu droblaryin maydalawjysyny kopeldijilere getirip alyarys.
a?+ab=a(a+b); ab+b>’=b(a+h).

Bulary denesdirip, umumy maydalawjy ab(a + b) bolyandygyny anyklayarys.

a+7 b-7 a+7 b-7 b(a+7)+a(b-7) ab+7b+ab-7a

Diymek: — + > = + = =
a“+ab ab+b° a(a+b) b(a+b) ab(a+hb) ab(a+b)
_7Tb—T7a+2ab
ab(a+b)
8-nji mysal. 4a—30 a-3b droblaryn tapawudyny tapyn.

we
a®-2a%b a’b—2ab?®

Bu droblaryii umumy maydalawjysyny tapmak ti¢in ilki olaryn maydalawjysyndaky k&pag-
zalary kopeltmek hasyly gorniisine getirip alyarys.

a®-2a’b=a-a-(a-2b); a’b-2ab’=a-b-(a-2b).



Diymek, umumy maydalawjy a*b (a — 2b) eken.
4a-3b  a-3b _ (4a-3b)b (a-3b)a _4ab-3b°-a*+3ab _7ab-a’-3b’
a’-2a’h a’h-2b*> a’b(a—2b) a’b(a—2b) a’b(a—2b) a’b—2a’b?
Gosmakdan ya-da ayyrmakdan emele gelen netijani bolsuna yonekeylesdirifi!
Amallary yerine yetirin. (1 —5)
2 3 2 3 7a 9a
1. 1) —+— 2) ——= — =
) a a ) a a 3) B b
a_b a,c 1 43
2 D53 2515 D%t
3 _5 2 _1 B
4) 4a 8a 5) 3a 4a 0 12¢c 15c
a_=¢c a_b 1
 Dy-f 5% da-5
a X a
2+ 5)13-% 6)—3a+ -
a__¢c 1.1 a b v
4 Dy-sr Agtz Jp -ty <
(a'e
_3.,4 5 ,_6 11 <
DT-37 2 ®) b * aw 6) 2~ he -
2 .3 8 b2, b 5
2 .3 .4 I _8 Ly O =
- 1) ab " ac ' be 2) ab b° 3) PEP <§E
1.2 a_,. b a b -
an SO %) mn  mn 6)a+b+a+b f
<
Amallary yerine yetirin. (6 —9) 8
o
1 1 1 5 4 9 =
6. + + 2) —+ —+ =
) 42%®  6a’h?  3a’b ) 2 5a°  a? z
(o'
b, b, b 2 2 it
act @ ta N3 *a+p 9
<
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10*.

rekyedod
3) a6T1_§ 4)afb +afb

1 azia_ ab2+b 2) (X—4y)2 X 3y

SELE NN T 12

%) a25-a4213+4 B a7—2 6) a?B azrs

7 x2-10x1+25 - (x-1|-5)2 Bat a1t a5
na-5iy+2 ) g %o

3) cg:ﬁ‘) _ccz;j Zc 4) x(x1+ 9) x(xl— 9)

%) 3(ai11) * 4(afll) 6) 21% - Zig

Amallary yerine yetirif.

1) 4x2+5 * 4x35 " 18;)(:_125 2) ais B azf;a1+9 B :32; Z?
Y5zt aZia2;3+4‘2a2_4a+5

4)a2+%a\+2+a2+15a+6

2 2

5)612-4a+3‘ a?—8a+ 15

a’— (b -c)?

b? - (a-c)?

6)

1 1

(@+c)’-b*  (a+b)3?-c?

c2—(a—-h)?
(b+c)y-a?
1

Na-mE-o B-ap-0 t-ac-h



ALGEBRAIK DROBLARY
KOPELTMEK WE BOLMEK

- Yatda saklani!

Algebraik droblary kopeltmek we bolmek hem edil ady droblary képeltmek we bolmek
diizgiinleri yaly amala asyrylyar.

k p_k-p

mn mn

P

n

k.p_kn_kn
m mop m-p

deilikler n, m # 0 bolan islendik algebraik droblar {i¢in dogry.

Mysal

122 droblary kopeldin.

1-nji mysal. 2 we

3b

2a 9b® _2a9b® _18ab’
3b 4a* 3bda® 12a%b

1-nji usul:

18ab* _18ab®:6ab _3b
12a’h 12a’h:6ab 2a

Netijani gysgaldyarys:

2-nji usul: Algebraik droblary kopeletmezden 61, miimkin bolsa, birinji drobunl sanawjysyn-
daky we maydalawjysyndaky anlatmalary ikinji drobun sanawjysyndaky we maydalawjysyn-
daky anlatmalar bilen gysgaltmak miimkin.

2= gb* _3b
34 %,a* 2a
3
2-nji mysal. L2abc  34c kopeltmek hasylyny tapyn.

17a%* 36a%

12ab’c  34c _ 2b%c’
17a* 36a’h 3a®

7 5

24b
va

— rasional afilatmalary kopeldin.
a

3-nji mysal.

b6

a—7-&b5 indi gysgaldya swe@ ny alarys

2 3,,2
4-nji mysal. X _4va e algebraik droblary kopeldin.

xXy® 2y —xy

Kopeltmek hasylyny hasaplamazdan 611 drobufi sanawjysyny we maydalawjysyny kopel-
dijilere dagydyp alyarys.

(C-8 0y (-2 (e2)ryt
x2y3-(2y—xy)_ x2y3~y~(2—x) 1ndi1 droby gysgaldyarys.

ALGEBRAIK DROBLARY KOPELTMEK WE BOLMEK
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X(x+2)

2

(x=2)-(x+2)-x*-y? =—(x+2)-x _
X*y*-y-(2-x) y-y y

2x+x2.x+1.x—1
1-x> x+2 X

5-nji mysal. Kopeltmegi yerine yetirii.

2x+x° x+1 x-1_ X(2+x)-(x+1)-(x-1) _ X(2+x)-(x+1)-(x-1)
1-x% x+2 X (1=x)-(1+x)-(x+2)-x  —(x=1)-(1+x)-(x+2)-X

Indi gysgaldyarys.
X(2+x)-(x+1)-(x-1) -
—(x=1)-(1+x)-(x+2)-x

6-njy mysal. % ni 4n*—-12nm+9m* ga kopeldi.
m

3m+2n  4n°-12nm+9m*

3m+2n ) )
-(4n“ =12nm+9m°) = .
7 ) 9m? —4n? 1

9m? —4n

_ (3m+2n)-(4n* —12nm +9m?)
9m’ —4n’

Indi drobun sanawjylaryny we maydalawjylaryny kopeldijilere dagydyarys.

(3m-+2n)-(4n° —12nm+9m?) _ (3m+2n)-(2n-3m)* _ (3m+2n)-(2n-3m)’

o9m? — 4n? (3m-2n)-(3m+2n)  —(2n—3m)-(3m+2n)

Indi droby gysgaldyarys.

(3m+2n)-(2n-3m)*  (2n-3m)
—(2n-3m)-(3m+2n) -1 =—(2n-3m)=3m-2n

Kopeltmegi yerine yetirin. (1 — 6)

ylo 2L ) 45 49 5325
42 38 77 54 55 72

41660 ) g, 1L 50.52
23 100 12 55
)b 6a ) 12¢ ab? ) 3x2



x2'4x
8x® x+4

9¢? 10b*
7) = .
) 5b% 99c¢’
9a® 4b?

10) — . =
T

7x—T7y 10x+10y
5Xx+5y 49x-49y

-b 3b°
8) b? 'az_bz

5) 13a”-

8—cd
) c’d

24a’ b*

1) 24 2
) b® 8a*

2) 270 (a+h)

) 12 12) b®

)P

ab+b2 b
15 &a+b

7) 4x —y 1

 (@x-y)x+y)

a+b as

9 a  a’+2ab+Db?

5(a+b) . 9(a-b)*
6 D3a+b) 10@-by
2)a2—10ab+25b2Ia2+10ab+25b2
a+5b a->5b
3 m—n® mé+n
) m+n m-n m+mn+n

—-6b
©) 3b9

4m?

21x%y

12
) 81

7

N
n 16m

3

'7x3y2

3) ——(a+b)

a+b

a b
ol

J.

2ab

.a-71

2
3 o7

4¢3

a? +b?

ALGEBRAIK DROBLARY KOPELTMEK WE BOLMEK
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Mysal

7-nji mysal. % :% bolmek amalyny yerine yetiriil.

2a

a.-ca_a
b'b® b

b _b
2a 2
3 3

8-nji mysal ax .ax bolmegi verine yetirin
.] y ° 4b4 . 2b3 g y y .

3 2

ax’ a’x _ax’ 2b° X
4b* " 2p°  4b* a’x  2a%h

a b .a+b bolmegi yerine yetiriil
a’v’ -a’'b® a’b? '

9-njy mysal.

a’-b®> a+b_(a-b)a+b) a®* (a+b) = 1
a’b*—-a'n® a’? a’(b-a) a+b ab(a+b) ab

3 2 2
10-njy mysal. (( 32+y j :[ y j6y+9 j
2y" -6y ) \2y(y"-6y+9)

Her bir drobun sanawjysyny we maydalawjysyny kopeltmek hasyly gorniisinde yazyp
alyarys.

( 3+y ]3( (y+3)° JZZ( 3+y ]3_ (y+3)’ :
2y*-6y) \2y(y-3)") \2y(y-3)) (2y(y-3y

indi dereje hisiyetinden peydalanyp yaylary agyarys.

[ 34y j[ (y+3) Jz_ (3+y) . (y+3)

2y(y-3)) | 2y(y-3)°) 8y'(y-3) 4y*(y-3)°

__(B+y) 4y(y-3)
8y'(y-3) (y+3)

Indi gysgaltmalary yerine yetiryéris.

(3+y)3 .4y2(y—3)4: y-3
8y3(y—3)3 (y+3)4 2y(y+3)




GONUKMELER

Algebraik droblary boliin (1-5).

2 2:2
a

a
-

a2+b2

.2 :4p®
a+b

ab

I [ors
o
d

x+4 X+3 X
1 6a+9 a-3
)¥+6a+9 “a+3

4a? — 12ab + 9b?

X — 3 X — 4j(x+3+x+4j
-4 x-3

_ 10a-15b

3) 4a? + 12ab + 9b?

ax—-b* a*-b?

5)

2a% + 3ab

a’yy+by ° xy
7) -2X* X2 =4
3X+3 " 3x2+6x+3

3)ab:E

m 49m
8n ~ 64n°

15ab

3) 30ab:——
7cd

a’h’ . a’pt
clo 7

6)

a+l 1
a®+a’+a a*-a

a’—4a+4
a’+4da+4

. (@-2y

2) @y

b> 5a+5b
4)3a B9

a-b a-b
6) 75 1ap

-b? a’+b?

8) abc:—

~ Tar-

7b?

Dz

a’+ab+b*’

7ab

ALGEBRAIK DROBLARY KOPELTMEK WE BOLMEK




5. 1) 2x+3y  2Xx=3y\, (2X-3y  2x+3y
’ (2x—3y 2x+3y)'(2x+3y 2x—3y>

2) ox+4y  O5x-4y \ x-4y  Sx+4y
(5x—4y 5x + 4y ) (5x+4y 5x — 4y )

6. Hasaplan.
AN (1YL _1
1)(1 22) (1 32)<1 42)... (1 102)

2)(1-11?) (1-%) (1-&) (1-%)

3)12-22+3-42+ ... +99*-100?

1 1
Vo gt w1 -1 -1 "10-1

5)321-1+521-1 771 -1

1 1
) E o il e MR 17Ty

1 1 1 1
Ngate- 1 71+t To-1

7*. Deiligi barlan.

1 1 2 4 8 16 _ 32
1)1—x+1+x T T T L 1o

1 1 1
da—ma-o m-om-a) t=ac=b) °

=a+b+c

at+b _,  b+c, a+c ) abc
3)( c T a b +3) ab +bc +ac

8*. Eger abc =1 bolsa, (% - bc) (% - ac) (% - ab) -nin bahasyny tapyn.

[l BAP. ALGEBRAIK DROBLAR




Taslama isi

1-nji yumus
Iki kompaniya 6zi téleyan is haky skalasyny hodiirledi.
A kompaniyasy: baslangyc¢ aylyk is haky = 900 000, aylyk 6stisi = 50 000.
B kompaniyasi: baslangy¢ aylyk is haky = 750 000, aylyk osiisi = 60 000.

1) 2022-nji yylyn yanwar ayyndan Ali A kompaniyasynda, Ahmet bolsa B kompaniyasynda
islidp baslady. Aliniit we Ahmedin aylyk gazanclary hacan birmefizes bolar? Ug usuldan peyda-
lanyp hasaplan.

2) Haysy is haky skalasy gowurak?

2-nji yumus

C we D kompaniyalary birmenizes wezipe ti¢cin basga is haky skalasyny hodiirledi:
C kompaniyasy: baslangyc¢ aylyk is haky = 500 000.
Sundan son her bir ay {i¢in aylyk is haky ilkinji ay ticin aylyk gazancdan 10% koprék bolyar.

D kompaniyasy: baslangyc aylyk is haky = 300 000.
Sundan son her bir ay {i¢in aylyk is haky ilkinji ay ti¢cin aylyk gazancdan 15% koprék bolyar.

1) Eziz we Adyl edil su ayda degislilikde C we D kompaniyalarynda isldp basladylar. Nége
aydan son Adylyn aylyk gazanjy Ezizinkiden kop bolar?

2) Haysy sertnamada is hakynyn skalasy gowurak?

3-nji yumus

Kompaniya girdejili yyllyk is hakyny artdyrmagy hodiirleyar. Jedwelde is¢inin n yyl islinden
sonl alan umumy is haky gorkezilen.

Yyllar sany, n 3 4 > 6 !
Alnan “f(z‘;g ishaky | 5g g0 39 360 51 600 64 800 78 960

1) Jedwele esaslanyp is haky skalasy barada degisli hasaplamalary yazyn.
2) Degisli grafiki usuldan peydalanyp hasaplamanyzy tassyklai. Is haky skalasyny diagram-
mada doly sekillendirip berin.

TASLAMA IS
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DENLEME WE ONUN KOKI

1)5x+10=25 2) 120 + 10x = 250 3) 1080 : x =540
5x=25-10 10x =250 -120 x=1080 : 540
5x =15 10x =130 X=2
x=15:5 x=130:10
x=3 x=13

- Yatda saklan!

Harp bilen belgilenen nébelli sany 6z i¢ine alan deiilige denleme diyilyar.
Niébelli san denileminin ndbellisi (iytgeyjisi) diylip atlandyrylyar.
Adatda nibelliler (liytgeyjiler) latyn elipbiyinin harplary bilen belgilenyir.

1-nji mysal. 4Xx — 15 = x + 15 — nébelli san X, hagan dogry denlige dwriilydr: x = 10.
2-nji mysal. a - 173 = 1730 — nébelli san a, hacan dogry deillige owriilyar: a = 10.
3-nji mysal. 435 — 3y = -3y —nébelli san Y, hi¢ hacan dogry detllige 6wriilmeydr.

Denleméanin koki diyip ndbellinii defileméni dogry detilige dwiiryian bahasyna aydylyar.
4-nji mysal. 5X = 20 — denleme bir koke eye. Denleme koki 4 sany.

5-nji mysal. 4x — 15 = X + 15 defileme bir koke eye. Denlleméanii koki 10 sanydyr.

Deilemiini ¢ozmek — onun hemme koklerini tapmak ya-da koki yoklugyny gorkezmek
diymekdir.
San denleménin kokiidigini bilmek ii¢in denilemedéki liytgeyjinini yerine ony goyup we
dogry deiiligi alyp bilmelidiris.
6-njy mysal. Denllemini ¢6zmezden sanlardan haysysy onun kokiidiginini anyklan:
-3(x+3)=4x+5
1)-2 2)0 3)1 4)2

Hut birmenizes koke eye bolan defnilemelere den giiycli deiilemeler diyilyér.
Koke eye bolmadyk denlemeler hem den giiy¢li defilemeler hasaplanyar.
7-nji mysal. X +5 =xwe 3x-3(x+ 1) =0.

1. 5 sany haysy denleménin koki bolar?
Dax+1=21 2)(x=2)+(x+2)=15
3) 2 (5x — 4) = 8x + 2 4)3x—4=10

2. —2; —1;0;2; 3 sanlaryndan haysysy asakdaky denlemelerin koki bolar?
1) 2x +10 =10 - 3x 2) X+ (x+8)=6
)x-x-8)+5=4(x+1)+1 4)(x-2)+(x+2)+7=3x+5

DENLEME WE ONUN KOKI




V BAP. CYZYKLY DENLEMELER

3. 1, —1;7; -7 sanlary X + (X — 7) = 7 denileménin koki bolarmy?
4. 1;-1;7;—7 sanlary X + (5Xx — 35) = 7 denlemédnin koki bolarmy?

5. 15;-28; 1 we 0 sanlarynyn haysysy X + (X + 5) — (x + 8) — (x — 3) = 0 defileménin koki
bolyar?

6. 15;-8; 1 we 0 sanlarynyn haysysy x + (X + 7) — (X + 8) — (X — 2) = 0 denleménin koki
bolyar?

7. 2,4 we — 2,4 sanlarynyn haysysy 24x = 57,6 denllemanin koki bolyar?

8. 1) Islendik san 5 (2x — 3) = 2 (X + 1) + 8x — 17 denleménin kokiine eye bolsuny;
2) y =y — 11 denleme kdke eye bolmayanlygyny gorkezin.

9. Deilemeler koke eyemi?
1)5x+2=5x+9 2) Ty =y 3)x—-20=20-x 4)x+4=4+x

10. Denlemeler den giliy¢limi?

1)4(x-8)=16wex—8=4 2) 11x =4 we 11x-4=0
3)3:1—X=9we3x:36 A Tx=7KX-1)we2x=5x-3 (x-2)
11. 5 sany haysy denlleménin koki bolyar?
1_21 X -
1) ax+1 =2 2)(€—2)+(x+2)—15
3)2 (5x—4) = 8x + 2,4 4)3x-45=15

12. -2;-1; 0; 2; 3 sanlaryndan haysysy asakdaky defilemelerin koki bolyar?

1) 2x +10=10 - 3x 2) 5+ (x+8)=6
X - 2 7 _
3)x-(L-8)+5=4(x+1)+1 4) (3x—§)+(x+2)+§—3X+5

13*. % y + % =y- % y — 1—61 denleme koke eye dildigini gorkezin.

14*. Denlemeler koke eyemi?

1+ o5 2 = _
1)5x+7 5x - 2) 1y Qy

4 _o9=90_1 _
3)5x 20=20 £ X 4)4x+1+x=4+5x

15*. Denlemeler den gliy¢limi?

1)4(—)3(—8)=16wex—25:11 2) 1,1x =4 we 11x—40=0

=10 4)5,4x = 2,7 (2x—2) we 4—1x:7,5x—3(x—2)

3X 1
3)5——2lwe0,3x— 5

2



BIR NABELLILI
CYZYKLY DENLEMELER

- ax = b gorntisindaki denleme

ax = b gorniisindéki denleme bir nébellili cyzykly denleme diyilyar.
Munda X — nébelli, a we b — islendik sanlar.

1)4x+1=21 2)(x-2)+(x+2)=15
3)2(bx—-4)=8x+2 4)3x-4=10

Bu denilemelerin dhlisi bir nabellili ¢yzykly denlemelerdir. Olar yonekeylesdirilenden,
ax = b gorniise gelyar.

b

Deiileméni ¢6zmek tigin ik bolegini ¢ # 0-a bolip, x = - ny alarys.

Eger ax = b ¢yzykly denlemede:
1) a # 0 bolsa, denleme yeke-tik ¢oziiwe eye;

2) a =0, b +# 0 bolsa, defileme koke eye bolmayar, ¢iinki 0-x=b dogry denlik bolup
bilmeyir;

3) a =0, b =0 bolsa, onda x-ini islendik bahasy defileménin koki bolyar, ¢iinki

0-x =0 denlik x-i11 islendik bahasynda dogry.

Seyle edip, bir ndbellili ¢yzykly denlemeler kdklerinin sanyna garap ii¢ hili bolyar:
1. Bir kokli.

2. Kdoki bar bolmadyk.

3. Ciaksiz kop kokli.

Mysal

1-nji mysal. 3(x — 2) = 12 denleme X = 6 koke eye, ¢iinki yonekeylesdirilenden son,
denileme 3x = 18 gorniisinde bolyar.

2-nji mysal. x + 5 = x denlleménin koki yok, ¢linki 0 - X = — 5 goOrniisindidki nddogry
denilige gelip galyar. Seyle yagdaylarda denleme koke eye bolmayar.

3-nji mysal. 2(x — 1) = 2(x = 7) + 12 denlemanin koklerinin sany bolsa ¢iksiz kop, ¢iinki
defileme 0 - x = 0 gorniisinde bolyar. Yagny x-if islendik bahalarynda bu defilik dogry bolu-
beryir.

GONUKMELER

1. Denlemelerden haysylary ¢yzykly defileme bolup biler?

1)5x =7 2)0,7x~5=0 3)%=2x
4)0,3)x = 1,(2) 5) 5,8 = 4,4x 6) 4x = 1

2. Denleménin kokiini tapyn.
1) 5x =20 2) 6x =72 3)5x=0 4) 9x = 36
5) —10x = 110 6) 5x = —125 7) 11x = 44 8) -6x = —18

BIR NABELLILI CYZYKLY DENLEMELER
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Denlemaéni ¢oziin.

1) 2x =-6 2) 3x =-12 3) 6x =-30 4) 8x =-72
5) -9x = 36 6) —-7x =-14 7)3x=0,3 8) -5x =-1,5
Cyzykly denileméni ¢oziin.

1, -1 1,1 2 ,_2
1)7X—7 2)—5X—§ 3)7—y—7 4)3—X—3—

— — -1 1,1

5) 8x =-16 6)-17x =0 7)5x——5— 8)1—2x—2—
Denleménin kokiini tapyn.
1)-15x=-12 2) 0,5x =-42 3)2x=7 4) 6x = -9
5) 7x = 15 6)01x=-02  7)0,04x=04 8) 4 x=-7
Denleménin kokiini tapyn.
1)3x-120=0 2)11x-2=21 3)9=8+0,1x
4)48-3x=0 5 —x+5=49 6) 0,16x + 0,01 =0,17
7) =15x-9=0 8) -0,9x +2 =65 9) 2(x-4)=3(xx-1)

Bir nébellili ¢yzykly denileme gorniisine getirini we kokiini anyklan.
1) 47 sany x-dan 19 sany artyk;

2) 75 sany x-dan 15 esse artyk;

3) X sany 76-dan 19 sany kem;

4) X sany 76-dan 19 esse kem;

5) y we 15 sanlarynyn jeminin ikeldileni 50-a den;

6) y we 47 sanlarynyn tapawudynyn basden dort bolegi 64-e den;

7) X we 9 sanlarynyn tapawudynyn tigeldileni X we 11 sanlarynyn jeminin ikeldilenine den;

8) X sanynyn tigden bir we dortden bir boleklerinin jemi 14-e den.

Jedweldéki «layyklyk» siitiinini dolduryn.

Ne Dernileme Koki Layyklyk
1 Xx+3=19 A X=7 1-F

2 2x-8=10 B x=-0,25

3 9x-1=0,8 C x=-10

4 5x—4=4x-5 D X = ig

S) 2X=3x—17 E x=1.2




6 5x+49=x+1 = x =16
7 8x =-2 K x=0,2
8 I9x =3 L X =-9
-
9 0,5x=-5 M X:]_?
10 -0,9x =-0,1 N Xx=-12
11 2X—9=x-9 P x=0,2
12 4(x-1)=5(x+1) R X=9
13 15x — 24 = 10x — 18 S x:%
14 —-bx - 7x=8x—-46 Z x=2,3
15 0,5x+0,6=0,7 0] x=0

- Dogry denligin hasiyeti

Hasiyetiit umumy gorniisde

Hasiyetin soz bilen anladylysy gazylysy Mysal
1. Eger dogry denligin iki bolegine bir- | Eger a = b bolup, ¢ islendik 15=15
menzes san gosulsa ya-da iki bolegin- | san bolsa,ondaa+c=b |[15+9=15+9
den birmenzes san ayrylsa, yene dogry +C, 15-9=15-9
denlik emele gelyar. a—c=Db-cbolyar.
2. Eger dogry denligin iki bolegi | Eger a = b bolup, ¢£0 bolsa, 15=15
noldan tapawutly sol bir sana kopel-| ondaa-c=b-cwea:c=| 15-5=15"-5
dilse ya-da bdliinse, onda yene dogry b:c 15:5=15:5
denlik emele gelyér. bolyar.

Mysal

3(3x+2) =42

Ox+6=142
-6 -6
Ox =36
:9 9
Xx=4

3(2x+1)=4x+7

6x+3=4x+7
—4x —4x
2x+3=7
-3 -3
2x=4
12 2

X=2

BIR NABELLILI CYZYKLY DENLEMELER




GONUKMELER

9. Koki7; —4; 1; -10 bolan denillemeler diizun.

10. Denlemainin kokiini tapyn.

1)8(x-1)=5(x-6) 2)9 (x+5)=6(x+9)
3)6(x-1)=4(x-3) 4)3(x+2)=6(x+7)
5)2 (x +8) =8 (x + 8) 6)9 (x—8)=9(x — 4)
7)6 (x—4) =2 (x—6) 8) 2 (x +6) =3 (x + 5)
9)2 (x+3)=9 (x-3) 10) 2 (x— 1) = 4 (x + 3)

11. Denlemini ¢6zun.

1)2x+9=15-x 2) 17-0,3x =23 + 1,7x 3)y—%y:0
4) 14 -x =19 - 11x 5)0,8x + 14 =2 -1,6x 6) x—4x=0
7)0,5x+ 11 =4 -3x 8)15—x:%x—1
12. Denlemini ¢ozii.
)x=-x 2)2,7x-1=54-1 3)1%y+4:%y+1
1_3,1
4)5X—6X:0 5)3X—8:X+6 6)y_T:_8+7y

13. Denlemini ¢6zin.

1) (7x-24) - 11x = 16 2) 2,1x — (12 + 3x) = —x
3) 0,6x—0,7 =0,8x 4)4x -9 =3 (2x-5)
5)21x+14=7(x-4) 6) 6x +15=3 (3x + 8)

14*. x-in islendik bahasynda dogry deligin yerine yetirilyédndigini gorkezin.

2X+7 +4X—3 _ 28x+13

1) 15-8x—17 + 3x = 14x + 20 — 19x - 22 3) 5 /Ty

_ 3X-7 9x+8 _ 51x+26
2) 18 -4x+43-7x= -20x+54 +x + 7 4) 15 + 5 - 30
15*. Denleménin koklere eye dildigini gorkezin.

x—1+3x—1 _23x-17
5 8 40

1)36+4x=13x+ 11 -9x + 24 3)

17x-6 x+5 _ 4x+3
15 3 5

2) 10x—19-7x=6x—-15-4x + 13 + X 4)

V BAP. CYZYKLY DENLEMELER




DENLEMELER COZMEGIN AL-
HOREZMI USULY

- Yatda saklan!

Cyzykly denlemeleri ¢6zmegin usullary yurtdasymyz, «Al-jabryyn sozbasy

beyik matematik alym Muhammet ibn Musa al-Horezminin
«Kitob al-muhtasar fi hisob al-jabr wal-mukobala» (Al-jabr
wal-mukobala hasaby barada gysgaca kitap) eserinde beyan
edilen.

«Al-jabr» polozitel agzalary dikeltmek, yagny otrisatel
agzalary denileménin bir boleginden ikinji bolegine polozitel
edip gecirmegi;

«Wal-mukobala» denleménin iki béleginden den agzala-
ry taslap goybermegi anladypdyr.

Al-jabr:
3X, cepe —3X bolup gegyarsi!
—4, sen saga +4 bolup gecyérsin!
Tx-3x=12+4
Wal-mukobala:
Mx—R+3x=9+ Mx—¥% cep we sag bolekdaki 11x we —7-ler, sizii
x=9 bilen hoslasyarys!

1. KOoki -3 sanyna den bolan denllemeleri tapyn.

1) -3x=1 2)2x 7= -13 3)—;x=—1 4) 5(x - 2) + 1 = 4x

2. Denleme koki 10 sany dildigini gorkezin.
1) 0,02x = 0,002 2)8,9x +8,9=98,9

3)%=5o 4) —x - 9x = — 90

3. 5;2,1;-8we % sanlaryndan haysylary 5x + 57 = —4x — 15 denleménin koki?

4. Kokleri: 4; —1; 0 bolan ax = b gorniisinddki denleme diiziin.

DENLEMELER COZMEGIN AL-HOREZMI USULY




5. Berlen denlemelerden ¢yzykly denlemeleri anyklan hem-de ondaky a we b koeffisiyentleri

aydyn.

1)2x=-7 2)8x =1 3)x=9,1 4)0,2x =12

5) Ox = 12 6)3x=0 7)0x=0 8) +- = 4x
6. Sudenlemeler den giiy¢liimi?

1)3x—-4=0we3x=4 2) -5x=35 wex=-7

3)0,1x=9wex=0,9 4)(x-2)+(x+4)=0wex=2

7. Berlen denlemelerin arasyndan X — 2 = 3 — 2x denilema den giiy¢lisini anyklan.
1)2-x=2x-3 2)5(x-2)=5(3-2x)
X—2 _ 3-2x
4~ 4
Oziiftiz hem X — 2 = 3 — 2x defilemi def giiycli iki defileme oylap tapyi.

3)

4)x—-2x=3-2

8. Cyzykly denlemeleri ¢oziin.

1) —5x = 45 2) 24x =8 3)x=28 A —4x=1
1 _ 2 . _8 1

5)—7X——§ 6) 0,5x=-9 7)TX—? 8) —O,GX—?

9) -8x = 0 10)2-=5 11) 3,5% = 2 é— 12) 1,6x = 0,64

9. Nabellinin islendik bahasy onun koki bolar yaly, ¢yzykly denileme diiziif.

10. Denlemeleri ¢6ziin we olaryn arasyndan koke eye bolmadyklaryny boliip, yazyn.

1)8x=0 2) 0x = =2 3) 3x=1
4)0x=% 5) Ox = 0 6) 0.2x = 0

11. Denlemini ¢ozin.
1)7x-21=0 2)10x+36=0 3)8-x=0
4)15-3x=0 5 9% -1=17 6) -3x +22 =19

12. Suratda berlen maglumatlary diistindirin.

3(5x-1)=42 35x-1)=4
15x-3 =42 03 13
+3 43 5x-1=14
15x = 45 _ 1+l
;15 :15 5x=15
x=3 5 5

x=3

13. x-ifi ndhili bahasynda 8 — 0,1x afilatmanyn bahasy: —1; 0; 8-¢ den bolyar?

V BAP. CYZYKLY DENLEMELER




14.

15.

16.

17.

18.

19*.

20%.

Denleménin kokiini tapyn.
1)6x—-11=4x-7 2) 7-x=4+4x
3)0,7x+1=04x-5 4) 6x-10,3=-2x-0,3

x-ifi ndhili bahasynda asakdaky ailatmalar deii bahany kabul edyar?
1)1,8x—5we 0,6x + 1 2) 0,5x — 3 we 0,8 — 1,4x

Denlleme kokiini tapyn.

1)3x—-(x-14)=5 2) 18 — (6x +5) =4 - 7x
3)(7x-3)—-(3x+4)=6 4) (4x + 15) — (15-3x) = 120 — x
X-iil néhili bahasynda:

1)5- % X we % X + % anlatmalar tapawudy nola den bolyar?

2) 0,6x — 13 anlatmanyn bahasyS— X + 8 aillatma bahasyndan 21-e kem bolyar?

Denlemeleri ¢oziin.

1)4x+5=6+5(x-13) 2)19x - (3x—-4) =4 (5x-1)
3)2(x-1)-4=6(x+2) 4)3(x-2)-5(x+1)=-8x

5)4 (x+1)=15x-7 (2x + 5) 6)5x+8+2(6-x)=1-3(2x-3)
a-nyn néhili bahasynda:

1) 5x—a=2x -2 we 3x + 2 = 6x + 5 denlemeler;

2) 5x —a=2x-2 we 3x +a=6x+ 5 denlemeler den giiy¢li bolyar?

a we b-nin ndhili bahalarynda ax + 1 = 2x + b denileme
1) yeke-tik coziiwe eye;
2) ¢oziiwe eye bolmayar;

3) c¢iksiz kop ¢oziiwe eye?

. Nabellileri tapyn.

»A\
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V BAP. CYZYKLY DENLEMELER

MESELELERI DENLEMANIN
KOMEGINDE COZMEK

Mesele

1-nji mesele. Sargydan 6 metr gyrkyp alnandan soni onda 6nké garanda 3 esse kem yiip

galdy. I1ki sargyda ni¢e metr yiip bolupdyr?

1) Meselénin serti ndhili ululyklar baradady-
gyny anyklayarys.

Mesele sargy we ondaky yiip barada.

2) Anyklanan ululyklaryn arasynda nihili
baglanysyk barlygyna {ins beryéris.

Sargydan 6 metr gyrkyp alnandan son onda
onki mukdardan 3 esse kem yiip galypdyr.

3) Meseldnin sertindéki ululyklardan haysysy
ndbellidigini anyklayarys.

Sargydaky yiiptin mukdary we galan yiipiin
mukdary ndbelli.

4) Nébelli ululyklardan birini (miimkin bolsa
kicisini) X harpy bilen belgildp alyarys.

Sargydan 6 metr yiip gyrkyp alnandan son
onda X metr yiip galan bolsun. Onda ilki sar-
gyda 3X metr yiip bolupdyr.

5) Meselénin sertinde berlen ululyklaryn ara-
syndaky baglanysygy anyklayarys we denleme
diizyéris.

Sargydan 6 metr gyrkylandan sofi X metr ga-
lypdyr. Diymek, 61iki 3X we galan X mukdar-
laryn tapawudy 6 metr eken. 3X - X =6

6) Emele gelen denleménin ¢ozliwini tapyarys.

2x=6, x=3.
Diymek, ilki sargyda 3x =3 - 3 = 9 metr yiip
bolupdyr.

2-nji mesele.

Bir kilogram giinebakar tohumy 0,50 miin
somdan, yarylan mekgejowen bolsa 0,30 miin
somdan satylyar. 16,40 miifi soma satylyan 40
kilogram gus iymi garyndysy ii¢in hersinden
nége kilogramdan gerek bolar?

Garyndylara degisli meseleler képleng
diagramma (ya-da jedwel) gérniisinde
coziilydr:

X = giinebakar tohumynyn massasy.

0,50x = garyndydaky giinebakar tohumy-
nyn bahasy.

40 — x = mekgejowenin massasy.

0,30(40 — x ) = garyndydaky mekgejowenin
bahasy.

Denleme diizyaris:

0,50x + 0,30(40 — x) = 16,40

Dertileméni ¢ozyéris:

0,50x + 12 — 0,30x = 16,40

0,20x = 16,40 - 12

0,20x = 4,40

X=22

40 kilogram garyndy ii¢in 22 kilogram
giinebakar we 18 kilogram mekgejowen gerek.




- Yatda saklan!

Meseleleri ¢ozende denilemeden peydalanmak onui ¢oziiwini tapmagy afisatlasdyryar.
Meseldni ¢6zmek prosesi asakdaky basgancaklardan ybarat:

1) meselédnin serti ndhili ululyklar baradadygyny anyklamak;

2) anyklanan ululyklaryn arasynda néhili baglanysyk barlygyna {ins bermek;

3) meseldnin sertindéki ululyklardan haysylary nibellidigini anyklamak;

4) nidbelli ululyklardan birini (miimkin bolsa, kigisini) X harpy bilen belgildp almak;

5) meseldnin sertinde berlen ululyklaryn arasyndaky baglanysygy anyklamak we bu
baglanysyklara esasan denileme diizmek (diiziilen defileme meseldniit matematiki modeli
hasaplanyar);

6) emele gelen detileminii ¢oziiwini tapmak.

GONUKMELER

1.  Seyle sany tapyi:
1) ondan dort esse uly san 48-e deii bolsun;
2) ondan iki esse kici san 10-a den bolsun;
3) ondan 15-¢ uly san 59-a den bolsun;

4) ondan 12-4 kigi bolan san 34-e deii bolsun.
2. Bir san ikinjisinden 8 esse kigi. Olaryii jemi 100-a defi bolsa, sanlary tapyi.
3. Jemi 20-a den bolan iki sandan biri ikinjisinden 3 esse uly. Su sanlary tapyf.

4. Metronyn birinji wagonynda ikinjisine garanda 3 esse kop yolagey bardy. Beketde birin-
j1 wagondan 30 adam diisiip, ikinji wagona 10 adam miindi. Sundan soii wagonlardaky
yolaggylar sany deni boldy. Wagonlarda nige sany yolagcy bolupdyr?

5. Téze yyl girmezinden 5 sagat 6n arcada gapdaky-
dan 5 esse kem oynawag bardy. Soniky 1,5 sagatda
ar¢a yene 15 oynawag bilen bezeldi. Sundan son
ar¢adaky oynawaclar sany gapdakydan 1 sany
kem bolup galdy. 5 sagat o1 arcada nédge sany
oynawag bolupdyr?

6. 78 diiyp erik nahalyny fermer hojalygynyn is¢ileri
ii¢ topara boliinip ekmige ylalasdylar. Birinji topar ikinji topar garanda 2 esse kem nahal,
ticlinji topar birinji topar garanda 12 diiyp kop nahal paylanyan boldy. Paylamaga gora
birinji topar nice diiyp nahal berilmeli?

MESELELERI DENLEMANIN KOMEGINDE COZMEK
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8. Sebetddki almalar gutudaka garanda

7. A we B obalaryn arasyndaky uzaklyk 18 km. Bir wagtyn 6ziinde A obadan B oba garap

welosipedci, B obadan A oba garap pyyada yola ¢ykdylar. Hereket baslanandan 36 minut
gecenson, olar dususdylar. Bu wagtyn i¢inde welosiped¢inini gecen aralygy pyyadanynkydan
5 esse kop bolsa, olaryn hersi nihili tizlik bilen hereketlenipdir?

2 esse kemdi. Sebetden guta 10 sany
alma alnandan son gutudaky alma-
lar sebetddki almalardan 5 esse kop
boldy. Ilki sebetde we gutuda nige
sanydan alma bolupdyr?

9. Ugburglugyn perimetri 23 cm bolsa, onufi taraplaryny tapya.

2x

2x+3

10. Kéamil Umidadan 6 yas uly. Dokuz yyl 611 onufi yasy Umi-
danyn yagyndan iki esse uludy. Kémil hézir nd¢e yasda?

11. Surat esasynda mesele diiziint we nébellileri tapyi.

70% 90% 85%

o T ] T
4L xL L



12.

13.

14.

15.

16.

17.

18.

19.

20.

Abbos we Abror 200 km uzaklykdaky nokada kim birinji yetip barjagyny bilmek {i¢in ¢a-
pysmakgy. Abbos biitin aralyk iicin 30 km/h hemiselik tizlikde hereket etdi. Abror birinji
30 km {igin 40 km/h hemiselik tizlikde u¢dy. Gar siiysgiini netijesinde 3 minuda saklandy
we soil galan aralyk {igin 35 km/h tizlikda dowam etdi. Capysykda kim yeiiiji bolar?

A . 1
|
Abbos I
Q nnmmp- 30 km/h |
I
40 km/h |
".» 35 km/h :
Abror - : s> |
. !
! 1
x I L :
30 km/h 200 km/h

«Toshkent city»de yanasyk gurlan iki jayyn birinjisine 230 guty, ikinjisine 321 guty boyag
getirdiler. Birinji jayy abatlamaga her giin 30 guty, ikinjisine bolsa 39 guty boyag ulanylan
bolsa, nd¢e glinden soi ikinjisinde ulanylmadyk boyagyn mukdary birinjisindékiden 1,5
esse kop bolar?

Fermer hojalygynda pomidordan, hyyardan we kartoskadan jemi 425 kg hasyl aldylar.
Eger pomidordan hyyara garanda 65 kg kop, kartoska garanda 3 esse kem yygyp alnan
bolsa, her bir gbk oniimden nige hasyl alnypdyr?

Bir haltanyn agyrlygy nédge sany saryn agyrlygyna deii? Surat esasynda denileme diiziin.

A%{

Okuwgy ii¢ gilinde kitabyn 190 sahypasyny okamagy meyilnamalasdyryar. Okuwc¢y anna
glini senbe giliniine garanda 1,2 esse kem, senbe giini bolsa yeksenbe giiniinddkiden 20
sahypa kem kitap okady. Okuwc¢y senbe giini nidce sahypa kitap okapdyr?

Yiik masynynyf 2 sagadyn icinde gegen yoly awtobusyi 1 sagatda gegen yolundan 20
km koprdk we awtobusyn tizligi yiilk masynynyn tizliginden 1,5 esse kop bolsa, yiik
masynynyn tizligini tapyn.

Wertolyot iki bazanyn arasyndaky uzaklygy yelini ugrunda 45 minutda, yele garsy bolsa 1
sagatda gecdi. Yelin tizligi 10 km/h bolsa, aralygy tapyi.

Géimi 4 sagat 30 minudyn dowamynda A we B punktlaryn arasyndaky uzaklygy gecdi
we 6 sagat 18 minutda gaydyp geldi. Gdminin tizligi 14,4 km/h bolsa, A we B punktlaryn
arasyndaky uzaklygy tapyn.

Gayyk 6 sagat dowamynda akym boyunga gecen aralygy akyma garsy 9 sagatda gecdi.
Gayygyn yata suwdaky tizligi 15 km/h bolsa, derya akymyny1 tizligini tapyn.

MESELELERI DENLEMANIN KOMEGINDE COZMEK




b)

b)
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21.

22.

23.

24.

25.

80 000 som 40 000 som 65 000 som

+ —

Garyndyny almak ii¢in zerur bolan arahisifi massasyny haysy deiilemeden tapmak miim-
kin?

80000x + 40000x = 650000 40000 + 80000x = 65000(10 + x)
80000x + 40000x = 650000(10 + x) 800000 + 40000x = 65000(10 + x)

Garyndy ti¢in néce kilogram arahis gerek?

4 kg 6 kg 10 kg 12 kg
Syyahatgy A obadan B oba 5 sagatda barmagy miimkin. Eger ol tizligini 1 km/h-a artdyrsa,
bu aralygy 4 sagatda gegmegi miimkin. Syyahat¢ynyn tizligini tapyi.

Surat esasynda mesele diiziin we nibellileri tapyn.

10% 30%  20%

o+ -

Arasyndaky uzaklyk 10 km bolan A punktdan B punkta garap 6 km/h tizlik bilen pyyada
yola ¢ykdy. Aradan yarym sagat gegenson, onuil yzyndan 18 km/h tizlik bilen welosipedgi
yola ¢ykdy. Welosiped¢i pyyadany kowup yetenden son olar B punkta ¢enli ndge kilometr
yoremeli?

Iki gayyk bir-birinden 300 km aralykda yerlesen we bir-birina garap hereketlenyar. Birinji
gayyk 40 km/h, ikinjisi bolsa 60 km/h tizlikde hereketlenyér. Gayyklar bir wagtyn 6zlinde
hereketlenip baslapdyrlar.

40 kmm 60 km/h

I
1
. s
]

300 km
Gayyklar dususyanca gidydn wagty tapmak ti¢in haysy deiilemeden peydalanmak miimkin
(bu yerde t wagty sagatlarda anlatmaly)?
1) 60t — 40t = 300 2) 40t + 60t = 300
3) (60t) « (40t) = 300 4) 300t — 60 = 40
Olar dususyanca nice wagt gecer?

2,7 sagat 4,5 sagat 3 sagat 10 sagat



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Minaranyn beyikliginiii bisden bir bolegi gara refike, sonky 20 metr sary
renke we beyikligin galan ticden iki bdlegi gyzyl refike boyalypdyr.

a) Minaranyn umumy beyikligini ndhili defileménin komeginde anykla-
mak miimkin?
b) Minaranyn beyikligi nice?

Atasy 47 yasda, ogly 23 yasda. Nice yyl 611 ogly atasyndan 3 esse yas bolupdyr?

Enesi 30 yasda, gyzy 6 yasda. Né¢e yyldan sof endniil yasy gyzynyn yasyndan 4 esse uly
bolar?

Ucg aga-ininifi yaslarynyii jemi 26-a defi. Eger ortanjysy inisinden 4 yas uly, yone agasyndan
3 yas kici bolsa, olaryn yaslary nicede?

Otly jedwel boyunca belgilenen menzile yetip barmagy ii¢in ortaga 60 km/h tizlik bilen
hereket etmelidi. Yone ol ortaga 70 km/h tizlik bilen hereket edip, menzile jedweldikiden
0,5 sagat 61 yetip bardy. Otly menzile ¢enli nidce aralygy gecipdir?

Iki natural sanynl jemi 90-a den. Olaryn ulusyny kicisine bolsek, pay 3-e, galyndy 6-a dent
bolyar. Su sanlary tapyn.

Ikibelgili sanyi sifrlerinini jemi 15-e dent. Eger onun sifrlerinin yerini ¢algyrsak, berlenine
garanda 9-a kem ikibelgili san emele gelyér. Berlen ikibelgili sany tapyi.

Birinji san ikinjisinden 16-a artyk. Ikinji san birinji sandan 5 esse kici. Su sanlary tapyn.
Bés sany yzygider gelen natural sanynl jemi 350-a defl. Su sanlaryn il ulusyny tapyn.
Gémi kol boyunca 6 sagat, deryanan akymy boyunca 3 sagadyn dowamynda jemi 153 km
yol gecdi. Eger deryanyn akymynyn tizligi 3 km/h bolsa, gdmi kolde néhili tizlikde hereket
edipdir?

Zawod 20 giine meyilnamalasdyrylan isi giiniine 2 sany kop masyn tayyarlap, 18 giinde
yerine yetirdi. Zawod nédg¢e sany masyn ondiiripdir?

Motorly gayyk A punktdan B punkta akym boyunca 8 sagatda, B punktdan A punkta bolsa
akyma garsy 10 sagatda yetip geldi. Eger akymyn tizligi 3 km/h bolsa, motorly gayygyn
yata suwdaky tizligini tapyn.

Yzygider gelen iki polozitel jilibiit sanlaryn kwadratlarynyn tapawudy 116-a deni. Su san-
lardan kigisini tapyn.

30 °C -ly 3 litr suwa 40 °C- ly nége litr suw gosulsa, garyndynyn temperaturasy 37 °C-ly
bolar?

MESELELERI DENLEMANIN KOMEGINDE COZMEK




40. Tki sanyn jemi 242-4, bu sanlardan ulusyny kigisine bolende pay 4-e, galyndy bolsa 22-4
den boldy. Su sanlardan kigisini tapyn.

41. Milim isi 20 adam 17 giinde yerine yetirip bilyar. 2 giinden son olara 5 adam gosulsa, galan
is1 nége glinde yerine yetirerler?

42. Tolkun bir san oylady. Ona 4-i gosup, jemi 5-e boliip, paydan 6-ny ayyrdy. Netije 7-d deni
boldy. Oylanan sany tapyi.

43. Dort yzygider jiibiit sanlaryn jemi olaryn i kigisiden 5 esse uly. Su sanlaryn orta arifme-
tigini tapyn.

PISA soragy esasynda o6ziinizi synan

Zehinli ¢caga

Alysir matematika gyzyklynyar we su predmet boyunga olimpiadalara yzygider gatnasyp-
duryar.

Ol gatnagyan nobatdaky onlayn olimpiadanyn sertine gord, gatnasyjylara her bir dogry jogap
ticin 10 ball berilyér, her bir nddogry jogap ii¢in bolsa umumy balldan 5 ball ayyrylyar.

1-nji sorag

Eger Alysir 20 soragdan 155 ball toplan bolsa,
ol nége sany soraga dogry jogap beren diyip hasap-
layarsynyz?

2-nji sorag

Olimpiada netijelerine gord, birinji orun alan
gatnasyjy 170 ball toplapdyr. Eger Alysirin dogry jogaplarynyi sany yenijinifikiden bir kop
bolanda, ol nége ball bilen iistiinlik gazanardy?

V BAP. CYZYKLY DENLEMELER




ctaHa Ha canTte UZEDU.ONLINE

GYZYKLY
FUNKSIVA

NMoYMTENBLHO B 06pa3oBaTenbHbIX Lensx
VEDU.ONLINE




V BAP. CYZYKLY FUNKSIYA

DEKART KOORDINATALAR
ULGAMY

Koordinatalar ~ ulgamy iKi ! !
sanlar  okunyn  perpendikulyar : i caryek) oI (Icaryek]
kesismesinden alynyar. : mordinat .
X — gorizontal sanlar oky. = ettt el i 5
i -7-6—5-4-3-2-11 12345867 -7-6-5-4-3-2-1_1 12 34567
Y — wertikal sanlar oky. 2 2
-3 -3
X we Y oklar kesisen nokat * il caryek| + IV céryek)
koordinata baslangyjy diyilyar we ° N

bu nokatda iki ok {i¢in hem 0 sany
yerlesyar.

......

Rene Dekart (1596—-1650) — fransuz filosofy, matematigi, fizigi, fiziology.
Koordinatalar ulgamyny ol ylma girizeni ti¢in bu ulgam
Dekart koordinatalar ulgamy diylip atlandyrylyar.

. Yatda saklan!

......

......

— abssissa we ordinata oky koordinata oklary, olaryn kesisme nokadyna koordinata
baslangyjy diyilyir;
t
— koordinata baslangyjy her bir okdaky nol sanyny @@
sekillendirilyir; :
— abssissa okunda polozitel sanlar O nokatdan sagda (=1D)] ‘ (+:D)]
yerlesen nokatlar bilen, otrisatel sanlar bolsa O nokatdan 2

cepde yerlesen nokatlar bilen sekillendirilyar;  FEPEFENEREE RN > (@bssissa
— ordinata okunda polozitel sanlar O nokatdan yokar- Eg:

da yerlesen nokatlar bilen, otrisatel sanlar bolsa O nokat- (=9)] ] ()

dan asakda yerlesen nokatlar bilen sekillendirilyar; ]

— koordinatalar ulgamy saylanan tekizlige koordinata

......

Mysal

Koordinata tekizliginde A nokady saylayarys. A Ay
nokatdan abssissalar okuna perpendikulyar geciryaris.
A nokadyn abssissasy X = 2 sany sekillendiryar.

A nokatdan ordinatalar okuna perpendikulyar gegir- 1
yaris. A nokadyn ordinatasy y = 2 sany sekillendiryar.

Bu abssissa we ordinata anyklanan sanlara A nokadyn 1 o T 2 3 a4

------

k"

sa we Y ordinata eyedigini ailadyar.
A(2; 2) yazuwda 2 sany — abssissa, 2 sany — ordinata.




10.

11.

Koordinatalar ulgamynda A(2; 3), B(—4; —3), C(—1; 4) we D(2; —5) nokatlary belgilan.
Olar koordinatalar ulgamynyn haysy ciryeginde yerlesyandigini tapyi.

y
1
Koordinatalar ulgamynda A(1; 2), B(6; 2), C(-3; q ?
5) we D(3; 5) nokatlar berlen. A nokat B nokatdan A B
hem-de C nokat D nokatdan nahili uzaklykdadygy- ¢ °
ny tapyn. — » X
-1 123

Uclary M(=3; 4) we N(4; 1) nokatlarda bolan kesim gurun.

Uclary P(—4; —1) we Q(—1; —4) nokatlarda bolan kesimi ug¢lary K(2; 1) we L(6; 5) nokat-
larda bolan kesim bilen denesdirin.

Uclary A(—3; 3), B(2; 2) we O(0; 0) nokatlarda bolan tigbur¢luk gurun.

Uclary A(—2; —3) we B(4; 3) nokatlarda bolan kesim gurun. Bu kesimin ortasynyn koordi-
natalaryny tapyarys.

Surata seredip gémileriii duralgalarynyn koordina-
tasyny anyklan.
Haysy gimiler (2; 6) we (4; 0) nokatlarda yerlesen?

A(3; 3) nokat iki birlik yokary, {i¢ birlik saga we B(5; 1) nokat bolsa ii¢ birlik ¢epe siiysiiril-
di.
A we B nokatlaryn arasyndaky uzaklyk onki aralyga gord ndce esse artandygyny tapyil.

a) uclary A(2; 1), B(6; 1) we C(—1; 4) nokatlarda bolan;

b) uglary M(1; —=2), N(6; —2) we K(2; 6) nokatlarda bolan;

¢) uclary X(1; 0), Y(4; 3) we Z(5; —2) nokatlarda bolan tigbur¢luklary guruni we taraplaryna
gord gorniislerini aydyn.

A(-2; —2), B(—2; 3) we C(3; 3) nokatlary anyklayarys. Yene D nokady seyle saylayarys,
netijede A, B, C, D nokatlar kwadratyn uglary bolsun. D nokadyi koordinatalaryny tapyi.

Ox, Oy oklary we koordinatalar baglangyjyna gord 6zara simmetrik nokatlary tapyn.

A(1; 3); B(5; 2); C(1; =3); D(=5;-2);  E(-1;3); F(5; -2)

DEKART KOORDINATALAR ULGAMY



12. a) A(2; 1) we B(2; 5) nokatlardan ge¢yédn goni ¢yzyk ¢yzyn. Su goni ¢yzyga degisli li¢
nokadyn koordinatalaryny tapym.
b) P(—3; 2) we B(4; 2) nokatlardan gec¢yin goni ¢yzyk ¢yzyn. Su goni ¢yzyga degisli li¢
nokadyn koordinatalaryny tapym.

13. Uclary A(=3; =2), B(—1; 4) we C(3; 2) nokatlarda bolan tigburgluk gurun.

14. M(3; 5) we N(—2; 4) nokatlary:
a) Ox okuna gori;
b) Oy okuna gori;
¢) koordinatalar baglangyjyna gord simmetrik orun iiytgetme netijesinde emele gelen
nokatlaryn koordinatalaryny tapyn.

ya
15. Suratdaky maglumatlar esasynda berlen nokatlaryn
koordinatalaryny tapyn. i
32 -1 3.2 1 ) X
4y
16. Dekart koordinatalar ulgamynda yazylan nokatlaryn koor- R F
dinatalaryny anyklan. A
2 ®
B
® 1
1
10 1 2 3  4x
1) oD

17. Nokatlary anyklan we olaryn haysy koordinata tekizliginde yerlesendigini tapyn.
D) AL 7) 2)B(-5:2) 3) C(-3; -6) 4) D(4; -1)

18. Abssissalar okunda 4 nokat belgilan, koordinatalaryny anyklan. Olarda néhili menzeslik
bar?

19. Ordinatalar okunda 4 nokat belgildn, koordinatalaryny anyklan. Olarda néhili menzeslik
bar?

20. Asakdaky nokatlaryn arasyndan:
a) Ox oka gord simmetrik nokatlary ayry yazyi;
b) Oy oka gord simmetrik nokatlary ayry yazyn.
A(L; —1); B(1; 1); C(4; -5); D(-4;-5);  E(7;9); F(7;-9)

V BAP. CYZYKLY FUNKSIYA




FUNKSIYA DUSUNJESI

1-nji mysal. 2-4 kopeltmek jedweli. Girizmek Gatnagyk Netije
0 2 0
Sorag: girizmek 100-a defi bolsa, netije ndcé den 1 -2 2
bolar? 200 bolsa nige? 2 -2 4
3 2 6
10 2 20
20 2 40
2
2-nji mysal. Agag her yylda 20 cm 6syir, f aga- Yasy f (yas) = yas - 20
jyi beyikligi onuii yasyna bagly: 0 0
f(yas) = yas - 20 1 20
2 40
Eger yas 10 bolsa, beyiklik: 3 60
f(10)=10-20=200 cm 35 70
4 80

Agajyn yasynyn Ozgermegi bilen onun beyikligi 6zgeryar. Agajyn beyikliginin 6zgerisi f
(yas) = yas - 20 formula (diizgiine) bagly. Muny biz funksiya diyyéris.

- Yatda saklan!

Funksiya toplumyn her bir elementini kébir formula (diizglin) boyunga bagga toplumyn
hut bir elementi bilen baglayar.

Agajyn yasyny X, beyikligini f bilen belgilesek: f(x)=20x anlatma gelip ¢ykyar.
f(x) funksiyada —f mukdar x mukdara baglydygyny anladyar. f(x) (ef iks) diylip okalyar.

[erksiz iiyteeyii v erkli iiytgeyii ya-dzD

a_
da funksiya )\ argument
f(x) = 20x -
( koeffisiyent )

Argument Funksiya %
Mysal: o

y(x) = 20X a

y(3,5)=20-3,5=70 <

X, a, t’ Z, ... f(X)a f(t)a g(a) g(X), y(X)a Y, ... X= 3,5 — argument E
y = 70 — funksiyanyn bahasy =

-
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Funksiyanyn berlis usullary

1) Funksiyanyn formula bilen berlisi:
y=kx, y=2x+4, f(x)=x% g(t)=1t2+5t — bu formulalar argumentlerii berlen
bahasy boyunca funksiyanyn bahasyny hasaplamak diizgiinini gorkezyar.

2) Funksiyanyn jedwel bilen berlisi:
Jedwel usulynda berligsinde bahalar funksiyanyn kesgitlemesine layyk gelmeli.
Diymek, X, y-e gord berlen islendik jedwel hem funksiyanyn jedwel gorniisi bolup
bilmeyar. 2-4 kopeltmek jedweli, 3-e kopeltmek jedweli, jiibiit we ték sanlaryn jedweli
funksiyanyin jedwel bilen berlis usulyna mysal bolyar.
3) Funksiyanyn grafigin komeginde berlisi:

Funksiyanyn grafigi koordinata tekizliginiii abssissalarynyn erkli iiytgeyjiniii baha-
laryna, ordinatalary bolsa funksiyanyil onia layyk bahalaryna eye bolan dhli nokatlar
toplumydyr.

Mysal

3-nji mysal. g(x) = 5x+ 2 formula bilen berlen funksiyanyn g(0), g(1), g(—1) bolandaky
bahalaryny tapyn.

Berlen funksiyanyn formulasyndaky argument x-ini yerine degislilikde 0, 1, —1 sanlaryny
goyup, funksiyanyn bahasyny hasaplayarys:

1)g(0)=5-0+2=2

2)g(ly=5-1+2=7

Ng-H)=5-(-1)+2=-3

4-nji mysal. y(X)=—2x + 1 formula bilen berlen funksiya x-ifi nahili bahasynda y(X)=—1-¢
den bahalary kabul edyéndigini tapyn.

Berlen formuladaky y(x) (funksiya bahasy)nyn yerine degislilikde —1; —3; 7 sanlaryny
goyup, X argumentinl bahasyny tapyarys.

1) -1 = —-2x + 1 denlemeden X argumenti tapyarys.

2x=1+1
2X=2
x=1

5-nji mysal. Jedwelden peydalanyp funksiyanyn bar ya-da yoklugyny anyklan.

1 2 3 4 5 6 7 8 9
4 8 12 16 20 24 28 32 36
Jedwelden, y(x) = 4x diizgiline esasan funksiyany bahasynyn -
tiytgeyandigini gormek miimkin. ST N
y()=4-1=4,y2)=4-2=8;y(3)=4-3=12; ... km ego
6-njy mysal. Grafik esasynda funksiyanyfi anyklanandy- 40¢-" .
gyny barlan. 30 : i
Grafikde welosipedg¢i 2,5 sagatda 40 km; 1 sagatda 15 km; 20 Jall
1,5 sagatda 25 km yol yorindigini gormek miimkin. Diymek, [/ 717122 ,
bu grafikde funksiya anyklanyar. 10 P
Yolagey gyzyh grafiginde funksiyanyn anyklanandygyny . >
0zbagdak tapyn. 334




1. Funksiya y(X) = 3x — 1 formula bilen berlen. y(0), y(2), y(—1)-ifi bahasyny tapy.
2. Funksiya y(X) = 0,5x — 3 formula bilen berlen. y(1), y(-2), y(0)-int bahasyny tapyn.

3. Jedweldédki maglumatlardan peydalanyp funksiyanyn anyklanandygyny barlan.

X y X y X y X y
3 18 7 11 5 12 1 5
4 24 8 12 8 15 3 15
5 30 9 13 11 18 5 25
4. Bos gozenekleri dolduryn.
y X y X y X y
4 16 2 11 5 45 3 18
20 4 13 6 5 20
24 6 7 63 7
7 17 72 24
5. Suratda y(x) funksiyanyn grafigi berlen. )
Su surata seredip: Y
a) funksiyanyn x =— 1, X = 2, X = 4 bolandaky /\
bahalaryny;
b) funksiyany ift uly we ii kici - y(x)
bahalaryny; )
¢) (=1:3), (2:1), (3;3), =1;5) , (4;5) 1 d
nokatlardan haysysy funksiyanyn grafigine
degislidigini tapyn.
6. Asakdaky jedweli berlen maglumatlar esasynda dolduryn.
X 4 | =2 il 0 1 2 4
Funksiya
y(x) = 3x
y(x) = 0,25x
y(x)=—x+2
y(x)=0,5x + 3

7. Mekdep howlusyndaky ¢ynar agajynyn boyy 7,3 m. Ol her yyl 15 cm-e 0syér. Cynaryn
Ostisini anladyan funksiyanyn formulasyny diiziin.

8. Syyahatgy 6yiinden 120 km uzaklagsandan son, ol 6zi ii¢in her sagatda 9 km yol yéremegi
meyillesdirdi. Syyahatgynyn gecen yoluny anladyan funksiyanyn formulasyny diiziin.

FUNKSIYA DUSUNJESI
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9. Bazarda ak gandyn bahasy sekerinikiden 4 000 som gymmat. Ak gant bilen sekerin
bahalaryny diirli harplar bilen belgildp bir-birine baglayjy anlatma diiziin.

10. y = kx gatnasyk berlen. Asakdaky jedweli dolduryn.

X -3 -2 -1 0 1 2 3

y = 2X

y =3X

y =-2X

y =0,5x

11. Welosipedgi 12 km/h tizlik bilen hereketlenyér. Onun t sagatda gegen S yoluny hasapla-
mak {i¢in anlatma diiziin.

12. Anokaty = kx funksiyanyn grafigine degislidigi milim bolsa, k-nyn bahasyny tapym.
a)A(-2; 1) b) A(6; —18) c) A(—4; 8)

13. Bazarda kartoskanyi bahasy 6000 som. X kg kartoska ti¢in y som pul télendi. Baglanysyk
anlatmasyny diizlin we X = 4; x = 8; X = 10; x = 70 larda bahalary tapy.

14. Howa saryny beyikligi onun goterilis wagty (minut) boyunga tiytgeyar.
a) t wagtyn icinde goterilydn h aralygyn 6zgerisini yazyn.
b) Funksiyanyn grafigini gurun.
¢) 2100 metr beyiklige goterilmek ii¢in ndge minut gidyandigini hasaplan.
d) 3500 metr beyiklige goterilmek {i¢in takmynan nd¢e minut gerek bolar?

15. a) Yzygiderlikler dogry ya-da nddogrudygyny anykla.
1) 18, 16, 15,13, ... 2)4,9,14, 19, ...
b) Her bir yzygiderligin soniky li¢ agzasyny tapyn.
1)12,9,6,3, ... 2)-2,2,6, 10, ...
¢) Her bir yzygiderligin n-agzasy ii¢in defileme yazyn.
1)15,13, 11,9, ... 2)-1,-0,5,0,0,5, ...
16. Bir tonna ¢ykyndy kagyzy gaytadan islemek ortaca 17 agajy saklap galyar. Gaytadan

islenen kagyzyn mukdary we saklap galnan agaglaryin sanynyn arasyndaky gatnasygy
afiladyan funksiyanyn formulasyny yazyi.

y

X
17. Howuzdan sagadyna 720 litr suw ¢ykarylyar. Jedwelde howuzdaky 0 10 080
suwun gowriimi we onuil howuzdan ¢ykarylan wagty bilen bagly 2 3 640
funksiya gorkezilen. Jedweli dolduryn.
6 5760
10
12 1440
14




18. Figuralar yzygiderliginii haysysynda funksiya yerine yetirilyar? Netijelerifiizi esaslandy-

ryn.
1) 2) | | | L] [ ]

[] | L] [ ] ] |

19. Mekdep stulunyni beyikligi 90 santimetr. Stullar suratda
gorkezilisi yaly planlandy. Seyle planlama funksiya bolup
bilermi?

20. Asakdaky haysy hokiim funksiya bolup biler? Netijanizi diistindirif.

1) Eger magyn 100 km ii¢in 10 litr benzin sarplasa, 50 litr yangy¢ sarp edilmesi bilen ol
500 km aralygy gecip biler.

2) Girdejiniz nége yokary bolsa, girdeji salgydy hem song¢a yokary bolyar.
3) Nyrh goterilse, talap peselyir we tersine.

4) Aylyk gazang 3 million som bolsa, 300 miin girdeji salgydy tolenyir. Eger aylyk 3,5
millon som bolsa, 350 miin girdeji salgydy télenyar.

5) Bankomata 500 miifi som nagt pul almak ti¢in plastik karta salyndy. Bankomat 450 miin
som pul berdi.

21. 15-nji yumusda berlen yzygiderlikler ti¢in funksiyanyn formulasyny diiziin.

22. Suratda kompyuter gaty diskindéki jiltlerin yerlesisi getirilen. Haysy yerlesis funksiya
esasynda tertiplenen? Netijdnizi diislindirin.

O Wma - Jata uzmeHenus O vima Aara uzmerenus
7 sinf TIMES 24.06.2022 18:50 . Tsinf TIMES 24.06.2022 18:50
7-sinf Algebra 08.06.2022 17:52 7-sinf Algebra 08.06.2022 17:52
Manka 1-bob 10.05.2022 13:39 Manka 1-bob 10.05.2022 13:39
Manka 2-bob 10.05.2022 13:30 Manka 2-bob 10.05.2022 13:39

: Manka 3-bob 10.05.2022 13:39 . Manka 3-bob 10.05.2022 13:39
Manka 4-bob 10.05.2022 13:39 Manka 4-bob 10.05.2022 13:39
Manka 5-bob 10.05.2022 13:39 Manka 5-bob 10.05.2022 13:39
Manka 6 bob 10.05.2022 13:39 . Manka 6 bob 10.05.2022 13:39
Manxa 6 sinf takrorlash 09.05.2022 13:02 Manka 7-bob 10.05.2022 13:39
MNanka 7-bob 10.05.2022 13:39 Manka 6 sinf takrorlash 09.05.2022 13:02
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Yada salyarys

1-nji mysal. Kwadratyn perimetrini tapmagyn formulasy asakdaky yaly: P = 4a.

Bu formulada P — funksiya, a — argument bolup biler. P-ni f(x) bilen, a-ny x bilen
calsyryarys we f(x) = 4x ya-da y = 4x formula gorniisindéki funksiyany alarys.

Funksiyany jedwel esasynda barlayarys:

a |1]2][3]4]5[6]7]8]09
P@| 4 8 |12]16 /2024|2832 36

. y = kx funksiya
y = kx — funksiyanyn grafigi k-nyn islendik bahasynda koordinatalar baslangyjyndan
gecydn goni ¢yzykdyr.

Eger k > 0 bolsa, funksiyanyn grafigi [ we III ¢aryekde yerlesyar.

Eger k < 0 bolsa, funksiyanyn grafigi Il we IV ¢aryekde yerlesyar.
Eger k = 0 bolsa, funksiyanyn grafigi Ox oky bilen iistme-iist yerlesyar.
Diymek, k —2; —0,5; 2; 3 yaly sanlar bolmagy miimkin.

o 1 P k<o k=0 P
7 g 0 g 0 g
Mysal

2-nji mysal. y = 2Xx funksiyanyn grafigini gurun. ty

Funksiyanyn grafigini gurmak {i¢in x-a durli bahalar L
- berip, y-inn degisli bahalaryny hasaplayarys we muny :‘5
> jedwelde gorkezyaris. "
) F3
= X -2 /-1/0 123 L,
- y=2x | 4|-2| 0| 2| 4|6 *
> LA 50 o0 b 5l i
S Jedwelden (-2; —4); (—1; -2); (0; 0); L
N (1; 2); (2; 4); (3; 6) nokatlary :j
@2 Dekart koordinatalar ulgamynda belgileyiris we o
3(’ olary ¢yzgyjyn komeginde utgasdyryp goni ¢yzyk L6
oA guryarys.
>




3-nji mysal. y = -2X funksiyanyn grafigini guru. -y
Funksiyanyn grafigini gurmak ii¢in X-a diirli bahalar berip, Z
y-il degisli bahalaryny hasaplayarys we muny jedwelde s
gorkezyaris. 4
K

X -2, -1/0 1| 2|3 B

y=-2x|4 2 |0 |-2|4]|-6

Jedwelden (-2; 4); (—1; 2); (0; 0);

(1; -2); (2; —4); (3; —6) nokatlary

Dekart koordinatalar ulgamynda belgileyéris we olary
cyzgyjyn komeginde utgasdyryp goni ¢yzyk guryarys.

«Islendik iki nokatdan difie bir goni ¢yzyk ge¢ydr» aksiomasyna gord, y = kX
funksiyanyn grafigini gurmak iicin grafigiil iki nokadyny tapmak yeterli.

GONUKMELER

1. Funksiyanyn grafigini guru.

1) y=x 2) y=2x 3) y:%x 4) y=15x
2. Funksiyanyn grafigini gurun.
I) y=—x 2) y=-3X 3) y:—%x 4) y=-2,5x

3. Funksiyanyn grafigini bir koordinata tekizliginde gurun we su grafik haysy koordinata
bur¢larynda yerlesyandigini gorkezin.

1) y=4x; y=-4x 2)y=0,5%; y=-0,5x

4. y=Kkx gatnasygy esasynda jedweli dolduryn.
X -3 -2 -1 0 1 2 3
y =-0,2X
y =0,2X
1

=-=X
y 4

y = 4x

5. Jedwelde berlen maglumatlar y = kx funksiyanyi setlerini yerine yetiryarmi? k-ny tapyi.

X 1820|122 24|26 X 1011316 19 21 X|4]/5/6|7]|8
y [ 91]10[11]12|13 y 101131619 |21 y|1|2[3]4]|5
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y = kx + b funksiya
y = kx + b gorniisindéki funksiya ¢yzykly funksiya diyilyar. k, b — berlen sanlar.

ksany = kx + b goni ¢yzygyn Ox oka goréd ndgelli agmagyny anladyar.

Eger b > 0 bolsa, y = kx funksiyanyn grafigi Oy okunyn polozitel yonelisi boyunga |b|-ge
den aralyga siiysiirilyar.

Eger b <0 bolsa, y = kx funksiyanyn grafigi Oy okunyn otrisatel ugry boyunca |b|-ge den
aralyga siiystirilyar.

Eger b = 0 bolsa, y = kx funksiyanyn grafigi emele gelyar.

Mysal

1-nji mysal. Grafik esasynda ¢yzykly funksiyanyn formu-
lasyny tapyn. 1

< L,

- Cyzykly funksiyanyn formulasy: y = kx + b. - _
w L, , vqe . . | Wertikal
» Diymek, k we b lar haysy sana denligini anyklamalydyrys. b-ge degisli | aralyk 6
= Grafikden k > 0 bolyandygyny gérmek miimkin. e !

;L 1) b san hemise Oy ok bilen goni ¢yzygyn kesisen nokady ﬁ

= bolyar. Suratda goni ¢yzyk Oy okdaky 1 nokady kesip geg¢yar. ‘T 0, 1 Tx
7 Mundan b = 1 bolyandygy gelip ¢ykyar. L1 'Ii*

5 ertikal aralyk 6 Lo |

o w -

N 2) k=— __2_2. Diymek, k=2. |

- gorizontal aralyk 3 AR 15

: 3) Funksiyanyn formulasyny yazyarys: y =kx + b =2x+ 1. Ga‘)r;ilzy"k";a'




2-nji mysal. Grafik esasynda ¢yzykly funksiyanyn formu-
lasyny tapyn.

Diymek, k we b-ler haysy sana denligini anyklamalydyrys.
Grafikden k < 0 bolyandygyny gérmek miimkin.

1) b san hemise Oy ok bilen goni ¢yzygyn kesisen nokady
bolyar. Suratda goni ¢yzyk Oy okdaky —4 nokady kesip geg¢yar.
Mundan b = —4 bolyandygy gelip ¢ykyar.

wertikal aralyk 4 .
=— =—=4, Diymek, k=—4
gorizontal aralyk 1

2) k

3) Funksiyanyn formulasyny yazyarys: y = kx + b =-4x -4

L2
-1
N T ¥
32 0 ] X
Wertikal =~ | -1
aralyk 4 ]
\ | S,
Y
l --3 o
] b-ge degisli
nokat
[ ¥4
Gorizontal A |7
aralyk 1
4

y=kx+b ¢yzykly funksiyanyn koordinata tekizliginde yerlesisi

4y

k>0
b>0

AN
=Y

=V

z
S
nn

SIS

=V
=V

A
>0 1Y
b<0 /
>
7; / X
A
Y k<0
\ b<0
Y ;
A
k=0 TV
b<0
Z g
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Mysal

3-nji mysal. y = -2x + 1 funksiyasynyn grafigini guryarys.

Iki islendik x bahasy Ugin y funksiyasynyn bahasyny tapyarys. Meselem, X yerine —1 we 1
sifrlerini galgyryarys. Alnan X we Yy bahalary funksiyanyn grafiginiii nokatlarynyn koordina-
talarydyr.

X 0 1
y 1 -1

Alnan x we Yy bahalar funksiyanyn grafiginin nokatlarynyn koordinatalarydyr we bu nokat-
lary koordinata ulgamynda belgileyaris.

¥

4

3

2

40,n ]
S S
-4-3-2-110__1 2 3 X
24 B(la'l)

3=

v/ .

Indi belgilenen nokatlar arkaly goni ¢yzyk gegiryéris. Bu ¢yzyk y = -2X + 1 funksiyanyn
grafigi bolyar.

4-nji mysal. Bize y = 0,5x — 2 funksiya berlen.
1) eger X = 0 bolsa, onda y = —2; yA
2) eger X =2 bolsa, onda 'y = —1;

3) eger X =4 bolsa, onda y = 0 we basgalar.
Amatlylyk ti¢in netijeler jedwel gorniisinde hodiirlen-
megi miimkin:

X 0 2 4
-2 -1 0
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6.

7.

8.

9.
)

10.

11.

12.

13.

14.

15.

16.

y = 3x + b funksiyanyn grafigi (-2; 1) nokatdan gec¢yandigi milim bolsa, b-nint bahasyny
tapyn.

y =3x+1 funksiyanyn grafigi asakdaky nokatlaryn haysysyndan gecyar?

1)AQ3; 7) 2)B(2;-1) 3)C(5;16) 4)D(7;20)

y =2X—3 wey =—Xx+ 6 funksiyalaryn grafiklerini kesisme nokatlarynyn koordinatalaryny

tapyn.
Grafikler esasynda funksiyany yazyn.

y Y y
5A 2) <L 3) 5“
\ 4 4
3 3 3
2 2 2
1 1 1
5432 012 W; 432 A, 1% 34 5x 5432 A, 1234 5%
-2 -2 -2
-3 -3 -3
-4 -4 -4
-5 -5 -5
v \ 4 v
Berlenlerden peydalanyp funksiyanyn jedwelini dolduryn.
Y,
1) 5“ Ya 8
4 =-2X+2 2) —_ %y
2 3
1 2
< \ > 1 \
5-4-3-2-1, N2 3 4 5x < >
54321, 1% 34 5x
2 -1
-3 -2
-4 -3
-5 -4
v -5
v
X X
y y
x-in ndhili bahalarynda y =2X—3 we y=-x+6 funksiyalar deii baha kabul edyar?

X-ifi ndhili bahalarynda y =5Xx—-1 we y = x+3 funksiyalar dent baha kabul edyar?

k-nyn nahili bahasynda y = kx + 3 goni ¢yzyk A nokatdan gegyar?
1) A(2; 25) 2) A4; 13) 3)A(8; 16) 4) A4; 19)

y=4x+8 funksiyanyn grafigi we koordinata oklary bilen c¢idklenen {i¢burclugyn
meydanyny tapyn.

y =3x+5 funksiyanyn grafiginin Oy oky bilen kesisme nokadynyn koordinatasyny
anyklan.

y =-3Xx+6 funksiyanyi grafiginin Oy oky bilen kesisme nokadynyn koordinatasyny
anyklan.
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17.

18.

19.

20.

21.

22.

23.

24.

1) A(5; 3) nokadyn Ox oka gord A simmetrik nokadyny tapyii.

2) A(5; 3) nokadyn Oy oka gord A simmetrik nokadyny tapyn.

3) A(5; 3) nokadyn O nokada gord A simmetrik nokadyny tapyn.

4) A(52; 43) nokadyn B(17; —54) nokada gord A simmetrik nokadyny tapyii.

Berlen funksiyanyn nollaryny tapyn.
1)y=5x+5 2)y=3x-12 3)y=10x-30 4)y=3x-24

Berlen goni ¢yzygyi Ox ok bilen kesisme nokadyny tapyn.
I)y=4x-8 2)y =4x-28 3)y=7x-14 4)y=5-1

Sorag belgisinin yerine haysy san layyk
gelyér? Grafik esasynda funksiyanyn for-
mulasyny tapyn.

Asakdaky soraglara jogap berin.

1) A(3; 2) nokat y = 5x — 7 funksiyanyn grafigine degislimi?
2) B(3; 2) nokat y = 5x — 7 funksiyanyn grafigine degislimi?
3) C(1; 4) nokat y = 2x — 7 funksiyanyn grafigine degislimi?
4) D(1; 3) nokat y = 5x — 14 funksiyanyn grafigine degislimi?

Soraglara jogap berin.

1) y = X — 4 funksiyanyn grafigi A(7; 3) nokatdan gecyarmi?
2) y = x -9 funksiyanyn grafigi A(7; 3) nokatdan ge¢yarmi?
3) y = X — 5 funksiyanyn grafigi A(6; 4) nokatdan gecydrmi?
4)y = 6x — 1 funksiyanyn grafigi B(0; 3) nokatdan ge¢yarmi?

y = kx + b funksiyanyn grafigini:
a) k>0, b=0bolanda; k>0, b>0bolanda; k>0, b <0 bolanda;
b) k<0, b =0 bolanda; k<0, b >0 bolanda; k<0, b <0 bolanda

koordinatalar tekizliginde yerlesydndigini 0wrenin. Netijanizi aydyn.

y=x+1wey=2x-1 funksiyalaryil grafiklerini guru.



25. Grafikler esasynda funksiyanyn formulasyny yazyn.

26. Funksiyanyn grafiginden we formulasyndan peydalanyp funksiyanyn jedwelini dolduryn.

1 1 2
=—X+3 =-2—x-1 =2=x-5
y 5 y > y 3
ﬁ“ -;n }5’“
4 / 4 4
3 3
2 2 2
1 1 1
i5-4-3-2-1_1 123 4 5x "15-4-3-2-1_1\123453} "55-4-3-2-1_1 1 34 5x
2 D =)
-3 -3 -3
-4 -4 -4
* R} -
X
y
27. Berlen goni ¢yzygyn Oy ok bilen kesisme nokady koordinatasyny tapy.

28.

29.

30.

31.

32.

1)y=3x-7 2)y=3x+6 3)y=2x+1 4)y=6x+7

y=X,y=X+2wey=X-_2 funksiyalaryn grafiklerini bir koordinatalar tekizliginde gurun
we olaryn grafiklerini 6wrenin. Netijanizi aydyn.

A we B nokatlardan gecyén ¢yzykly funksiyany tapyi.

1) A(7; 6) we B(3; 5) 2) A(3; 2) we B(5; 4)

3)A4; 2) we B(5; 7) 4) A(2; 10) we B(1; 9)

A we B nokatlardan gec¢yén goni ¢yzyga parallel bolup, C nokatdan ge¢yan ¢yzykly
funksiyany tapyn.

1)AB3;2); B(4; 1); C(2; 1) 2) A(1;2); B(3; 4); C(2; 4)

3) A=153); B(1; 5); C(=3: 4) 4) A(=5; 2); B(2; 4); C(0; 4)

y = —3X + 6 funksiyanyn grafigi we koordinata oklary bilen ¢éklenen tigburglugyn
meydanyny tapyn.

Funksiyanyn formulasyndan y-i tapyil. X = 0 bolanda y bahasy né¢éd den?

1)2x+4y=16 2) X-y=5 3)x+2y=3 4)2x-y=2

CYZYKLY FUNKSIYA
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Taslama isi

«MS Excel» maksatnamasynda ¢yzykly funksiyanyn grafigini gurmak

«MS Excel» elektron jedwelinin miimkingiliklerinden biri maglumatlary diirli diagrama ya-
da grafik gorniisde sekillendirip almakdyr. Tayyar jedwellerinn grafik gorniisde sekillendirilisi,
birinjiden, maglumatlary gorkezmegi anladyar, ikinjiden, netijeleri denesdirmek {i¢in amatly
miimkingilik doredyér.

y = 3x funksiyasynynl bahalaryny we nokatly garafigini gurmak berlen bolsun.

1) Excel jedwelinde suratdaky yaly argument x-iii we funksiya y-ifi bahalaryny alarys. Munun
ticin doldurmak, nusgasyny doéretmek we formatlamak miimkingiliklerinden peydalanyarys. X-in
bahalary: —5-den 5-e ¢enli bolan bitin sanlary alyarys we y-in bahalaryny jedwelde belgileyaris.

A B c D 1. D y
i[,,,,fi,,,,, Y 2 -5 -15
2 -5 ] =3*A2 .
. 2) y-in baha- =t -12
PR syny tapmak ii¢in g I .
5 2 «=3*A2» formuladan > — = $
| ; , 8| -1 3
e - peydalanyarys. Sonda 0 0
7.0 > 1
. A y-inl X-a bagly dhli ba- ¢ i 3
. halary emele gelyar. 9 2 6
10 3 10 3 9
il 4 11 4 12
12 5 i S 15
13 13
Suratda gorkezilen amallary yerine yetirii.
o ] W B PPy ) @ B Qe 5 @ M OE 4
magpan Tak ryHar Kagravecs durype Sratsd Chaucs  Pecrarpauus Tpades Kpyrases Smsfranan [ Tawrshan dpyrue  TRedac Crantng, Beerpen Cpes  Fnepiowecs  Hagnms Kasowmaryme Wordsd
B - o of ¥ c v OSAT I ® - (1w i Pl "
HiS 'ﬁ :
A B g D E F G - | ) K L
1 x ¥ v = 3x funksiyanyn grafigini gurun.
T -15
3 4 -12
a3 -9
5 2 -6 s
3 -1 -3 e .
T 0 : s
- EEE L L)
9 2 6 Tmﬂll:ll - |
10 3 9 bide |l ] J R ] |1
1 4 12 ad o _Mj Bapreten s . _I:EI."-"““:“. SN EpERLH
12 5 15 o e || IL2] ) ) sl
i3 ] Mook l'\on-:o-.-m:n ) N
L w e ||y 5| M| A -
15 ErERRTE LS. . [CEHLANTI CTEHERETHON m s :
16

3) BeraBka menyusyndan I'pa¢pux — Bcee Tuma quarpammbl — Toueunasi boliimini
saylan we Ok diiwmesini basyn.

4) Konctpykrop menyusyndan Beiopats gannsie — {o6aButh boliimini saylan.



5) H3menenme psina pejiresinden Umsa psiga bolimine y = 3X funksiyanyn formulasyny
yazyn.

6) 3navenns X: penjiresine X argumentin bahalaryny, 3nauenus Y: penjiresine y funksiya
bahalaryny belgildp yazyarys.

Ahli amallar dogry we anyk Verine yetirilse, y = 3x funksiyanyh grafigi emele gelyir.

B2 - B
A B C D E F G ;e I

1 x ¥ J v = 3x funksiyanyn grafigini gurum.
2 -5 F =15
3 4 i -12 | 3
a4 3 | 9 | Y=o
- IEREEE 20

[} [
6 -1 3

1 10

7 D 1 @
3 1 E 3 E o ; WzneHsHuE prgs T -2

3 ! Hha CH !
9 E g 6 E _10 _5 5 ;:Ei“ E =y=ln |
10 3 ¢ 9 -10 Pk
11 1 ; 12 .= =MucT1isAsa:sag12 & =532, |

1 ¢ SHederem T
33 5 : 15 ; -20 =Muct 11sRs2:<Bs1| 0| = iseiie

P w
I J [ == |

Yumus

1. «MS Excel» elektron jedwelinin komeginde asakdaky funksiyalaryn grafiklerini ¢yzyn.
1 1
1)y=5x-2 2)y =2x+3 3) y:4x+z 4) y:—§x+5

Alnan funksiyanyn grafiklerinin reiikini we koordinatalaryny, sriftin 6l¢eglerini ¢algyryn.

Ahli netijelerifi tanysdyrmasyny gecirifi.

TASLAMA IS
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CYZYKLY DENLEMELER ULGAMY

1) y = -3x+4 denligin sag we ¢ep tarapyna 3X-i gosun. Nahili deiiligi aldyk? Bular den
giiycliimi?

2) 3x +y =4 denlemini néhili atlandyrmak miimkin? Eger berlen deiilemede X = 0 bolsa, y
ndma deni bolar? y = —4 bolsa, X-ifi bahasyny tapyp bilersinizmi?

- Yatda saklani!

ax + by = ¢ gorniisindédki denileme iki nabellili ¢yzykly denilemedir, munda X we y — Uyt-
geyjiler (ndbelliler), a, b we ¢ — koeffisiyentler (berlen sanlar).
3x+y=4denlemedea=3, b=1,c=4.

3x +y=4denleme x=1,y=1 bolanda 3-1 + 1 =4 dogry denlige 6wriilyar. Nabellilerii
X =1, y =1 bahalary jiibiiti bu defileménin ¢6ziiwi bolyar.

Iki nébellili defilemdnin ¢oziiwi diyip ndbellileriii bu denleméni dogry denlige Owlirydn

bahalary jiibiitligine aydylyar.
Nabellilerin bahalary jiibiitligini kite gysgaca (1; 1); (0; —7) yaly yazmak miimkin.

y
1) y=5-xwey=2x -4 gomiisinde berlen funksiyala- T
ryn grafiklerinini kesisme nokadyny aydyp bilersifiizmi ? X ]

2 /A
y=5-x X+y=>5 ! >
2) {y:2x—4 we {Zx_y=4denguyglum1? ol 1 ?3 T \!;
5
3

- Yatda saklani!

Iki ndbellili birinji derejeli denlemeler ulgamynyn umumy gorniisi asakdaky yaly ya-

zylyar:
ax+hy=c
a,x+b,y=c,

Bu yerde a;; b; ¢; a,; b,; c— koeffisiyentler, X we y — niibelliler (iiytgeyjiler).

Denlemeler ulgamynyn coziiwi — defilemelerini hersini dogry deiilige dwiiryan nébellile-
rint bahalary (X; y) sanlar jlbiitligini tapmalydygyny anladyar.

Denlemeler ulgamyny c6zmek onun hemme c¢oziiwlerini tapmak ya-da c¢oziiwleri
yoklugyny gorkezmek diymekdir.
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Mysal
1-nji mysal. Iki sanyn jemi 5-¢, tapawudy bolsa 3-e den. Su sanlary tapyn.
Birinji sany X bilen, ikinji sany Yy bilen belgildlin. Meseldnin sertine goré, bu sanlaryn jemi

5-e den, yagny
X+y=5
Tapawudy bolsa 3-e deni bolany {i¢in
X-y=3
Biz iki tiytgeyjili iki defileme diizdiik. Olar X +y =5 we X -y = 3.
Deilemeler ulgamy uly yayyn komeginde asakdaky gorniisde yazylyar.

x+y=5

x—-y=3

B VYatda sakla!

Denlemeler ulgamynyn her bir defilemesini ¢yzykly funksiya gorniise getirip, olaryn

grafiklerini bir koordinatalar ulgamynda ¢yzyp gorelin.

Mailim bolgy yaly, tekizlikde 2 goni ¢yzyk 6zara ii¢ hili yagdayda bolmagy miimkin, yagny:
1. Parallel.

2. Bir nokatda kesisyan.
3. Gabat gelyén.

Koeffisiyentler Gom’ (;yzyl’daryn Kokler sany Grafigi
gatnasygy yagdayy

8 _ b =5 Goni ¢yzyklar — pa- | Denlemeler ulgamy- 05

a b, ¢ rallel. nyn ¢6ziiwi yok. T[]
> -05
= ’ 1
S
-
o } a
Ll = - 2 C
- a b Goni cyzyklar bir Deiilemeler ulga A
S # o my yeke-tdk ¢oziiwe !
- a b, nokatda kesigyar. efe S I N
Z i /b d
- _
)
-
~— 3
< Denlemeler ulgamy- 2
> a ﬂ _ G Goni gyzyklar © Y e gamy
o === nyn ¢oziiwi ¢éksiz !

: a b, ¢ gabat gelse. .

o kOp. 2 10 T 2N\_ 3
< -1
o 3
>




Mysal

4x-2y=2

kokleri barlygyny barlan.
2x—y=3

2-nji mysal. {

1-nji usul. Her bir defilemedéki koeffisiyentler gatnasygyny barlayarys.

4 2 2,
2 _T2 4% Yagny2=2+0,666....
5 =73 e

Diymek, denlemeler ulgamy ¢oziiwe eye dil.

2-nji usul. Denlemeler ulgamynda gatnasyan her bir denilemedéki y
iiytgeyjini X liytgeyji arkaly anladyp alyarys:

y=2x-1
y=2x-3
Bu goni ¢yzyklar parallel, yagny denilemeler ulgamynyin c¢oziiwi yok.

3-nji mysal. d kokleri barlygyny barlan.
3x+y=1

1-nji usul. Her bir denlemedaiki koeffisiyentler gatnasygyny barlayarys.

1 —
=%
3

2-nji usul. Denlemeler ulgamynda gatnasyan her bir denilemedéki y
iytgeyjini X liytgeyji arkaly anladyp alyarys:

, yagny 0,333... #—1. Diymek, denilemeler ulgamy yeke-tdk ¢ozliwe eye.

y=x-3
y=-3x+1
Bu goni ¢yzyklar kesisyédr we ulgam yeke-tak coziiwe eye.

X+
4-nji mysal. { g

3x+3y=6 kokleri barlygyny barla.

1-nji usul. Her bir denlemedaiki koeffisiyentler gatnasygyny barlayarys.

1 2 . .
3 = re Diymek, denlemeler ulgamy ¢éksiz kdp ¢oziiwe eye.

2-nji usul. Deiillemeler ulgamynda gatnasyan her bir denilemediki y
iytgeyjini X Uiytgeyji arkaly anladyp alyarys:

y=—x+2
y=—x+2

Bu denlemeler bilen anladylan ¢yzykly funksiyalaryn grafikleri
gabat gelyar, yagny ciksiz kop coziiwe eye.

2 -
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Yatda saklan!

ax + by = ¢ gorniisindéki denleménin grafigi goni ¢yzykdyr. Goni ¢yzygyn her bir
nokady denlleménin ¢oziiwi bolyar.

Kébir ¢yzykly defilemeler ulgamyny grafigiin kdmeginde ¢6zende ulanylyan basgangak-
lar asakda gorkezilen:

1. Ulgamdaky birinji defilemédni ¢yzykly funksiya gorniisinde yazyp, onuil grafigini
koordinatalar ulgamynda sekillendiryaris.

2. Edil su koordinatalar ulgamynda ikinji deiileméni hem ¢yzykly funksiya gorniisinde
yazyp, grafigini ¢yzyarys.
3. Cyzyklary anyklap, kokleriiiiii sanyny tapyarys.

Mysal

5-nji mysal. { y yy 3 deiilemeler ulgamyny grafiki
usulda ¢oziin.

Ulgamdaky her bir denileméni ¢yzykly funksiya gorniise
gecirin.

X—-y=-1 — y=x+1

X-y=3 — y=-x-3

Iki funksiyanyn hem grafigini ¢yzyi. Grafikler goni ¢y-
zykdan ybarat we olar kesisyar.

Kesisme nokadyny anyklan: x =-2; y =—1.

Diymek, ulgamyii ¢oziiwi (—2; —1).

X+y=3
6-njy mysal. o denilemeler ulgamyny grafiki

usulda ¢oziin.

Ulgamdaky her bir defileméni ¢yzykly funksiya gorniise
gegirin.

X+y=3 — y=-Xx+3

X+y=7 — y=-xX+7 P RE R RER YT

Iki funksiyanyn hem grafigini ¢yzyn. Grafikler goni o] \
¢yzykdan ybarat we olar kesismeydr, yagny goni ¢yzyklar
parallel.

Diymek, ulgam ¢oziiwe eye dél.

1. x =3, y = 2 sanlary asakdaky deillemeler ulgamlarynyn ¢6ziiwi bolmagyny ya-da
bolmazlygyny barla.

x+y=5 2x+y=10 X42y =7
HnaY 2 4 3T
3x=2y=5
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x—y=1




2. Grafik esasynda denillemeler ulgamynyn x we y bahalaryny tapyn.

1)

Ya
5
4
3
2

e

§ 2/3 4 5x
2
3
-4
-5
v

{2x—3y:—6
u
x-y=6

I)x=8,y=2

2) -:_,A
y=4x-10 4 -5x +4y=-16
3
——\ +1 \?\4 x+4y=8
Sas2a,| 12845
2
3
4
4]
v
y
_ 4) 51 4
-x+3y=6 4 y=-gx 3
3
4x +3y=-9 \ 2 1=-Z.\‘v3
1 5

2)x=24;y=18

v

3H)x=3;y=-3

-V

12 3 4 5,

:‘;\

denlemeler ulgamy ti¢in haysy jiibiitlikler ¢6ziiw bolup biler?

4)x=6;y=0

4. (0; 1), (1; 2), (-3; 4), (0; 2) jiibiitliklerden haysylary asakdaky denlemeler ulgamynyn

x+y=1
2){ y_
x—y=-7

x+y=1
4){ d B
-x+y=1

5. Asakdaky ¢oziiwler jiibiitligi bolan iki tiytgeyjili ¢yzykly denlemeler ulgamyny diiziin.

¢cOziiwleri bolyar?

+y=2
1) {x y_
x—y=-2

Hx=2;y=1

2)x=2;y=-1

IIx=2;y=

0 4)x=-2;y=-1

6. Cyzykly denlemeler ulgamynyn ¢6ziiwi bardygyny grafikde barla.
x—y=1
2){ g
3x+y=17
-x=5
5){y
y=2x=1

$) {4x—y:5

x+y=0
1){ a
x+y=4

2x—y=3
@{2 a
x+y=1

y—2x=5
7)
—4x+2y=10

2y+4x=2

=x—3
3){y i
x—-y=3

=x+3
6){y )
x=y-5

3x—y=6
9) B
x+3y=10
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a-nyn ndhili bahasynda denlemeler ulgamy ¢éziiwe eye bolmayar?

n ax—-y=2 5 7X+8y =12 3 S5x+ay=-6
3x-2y=-5 6x—ay =2 9x-18y =20
a-nyn ndhili bahasynda denlemeler ulgamy yeke-tidk ¢oziiwe eye bolar?
ax+8y =12 ’) SX+ay =—6 3) 24x+8y =-3
18x-3y=-1 9x-18y =20 3x—2ay =6
Grafik esasynda defilemeler ulgamynyn ¢oziiwi bolyan X we Y jiibiitligini tapyn we neti-
jeleri barlan.
'EA '}AL
s -x+ 2y =-6 ) -2x+2p=-6
3 3
4+ 2y = 2 ct oy =
1 3x+2p=2 ; \ xXt)
Sa321 | \2 3 ibx G AP )
-2 -2
/ /
h v
'VA yA _
\i y=-2x+2 > y=-2x-10
3
f y=%.\'-5 /; y:é—.\'+4
:-5-4-3-2-1_1 N2 3 4 5% <-5-4-3-2-1_1 1 233\5§
=2 -2
-3 -3
-4 -4
_SVV ‘5‘7

10. A we B nokatlar tigin A nokatdan geg¢ip, AB goni ¢yzyga perpendikulyar bolyan goni ¢y-

11.

zygy tapyn.
1) A(5;2); B(2; 5) 2) A4; 3); B(1; 4)
3) A3;2); B(4; 5) 4) A(=3;0); B(0; -5)
y = 3X + 5 gbni ¢yzyga parallel goni ¢yzygy tapyi.
I)y=3x-5 2)y=9x-5 3)y=-3x-5
1 1 1

4)y=3x-15 5) y=—=X—= 6) y=—X+5

)Y )Y 3% )Y 3



CYZYKLY DENLEMELER
ULGAMYNY COZMEGIN USULLARY

W Yerine goymak usuly

Iki tiytgeyjili ¢yzykly deilemeler ulgamyny ¢ézmegin it yonekey usullaryndan biri
yerine goymak usulydyr.

Denlemeler ulgamyny yerine goymak usuly bilen ¢6zmek diizgiini agakdaky yaly:

1) Ulgamyn bir denlemesinden (haysysyndandygynyn tapawudy yok) nibellilerden
birini ikinjisi arkaly anlatmaly.

2) Alnan anlatmany ulgamyn ikinji defilemesine goymaly (sonda bir ndbellili deiileme
emele gelyér).

3) Bu bir nébellili defileméni ¢oziip, X-yn bahasyny tapmaly.

4) x-yn tapylan bahasyny ilki tapylan aillatma goyup, y-ift bahasyny tapmaly.

Mysal

2x—y =T )
1-nji mysal. 3 deiilemeler ulgamyny ¢ozyéris.
X—-y=
1-nji is: ulgamyn ikinji defilemesinden X =y + 3-i tapyp alyarys.

2-nji is: bu tapylan y + 3 anlatmany birinji defilemediki X -yn yerine goyyarys.

{2x—yz7:{Zx—y=7:{2(y+3)—y:7

x—-y=3 x=y+3 x=y+3

3-njiis: 2y + 6 —y=7. Mundan y = 1 digi gelip ¢ykyar.

4-nji is: y-in bu bahasyny ikinji defilemd goyup X =1+ 3 =4, yagny X =4 -i tapyarys.
Jogaby: (4; 1) ya-dax=4,y=1.

y=2x-4 .
2-nji mysal. deiilemeler ulgamyny ¢ozyaris.

x+y=35
1-nji is: birinji deiilemedéki y iiytgeyji 2X — 4 aiilatma deil bolani ti¢in ikinji deiilemedéki y
yerine Oziine den bolan 2X — 4 aillatmany goyyarys.

y=2x-4
x+(2x—-4)=5
2-nji is: emele gelen ulgamdaky x + (2x — 4) =5 denlemaini ¢oziip, X = 3 digini tapyarys.

3-nji is: X-ini bu tapylan bahasyny ulgamyi birinji defilemesidéki X iiytgeyji yerine goyup, y
=2 - 3 —4=2-ni hasaplap tapyarys.
Jogaby: x=3 wey=2 ya-da (3; 2)

. Sx+4y =32 s
3-nji mysal. deiilemeler ulgamyny ¢ozyéris.
3x-2y=6
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Bu sistemada iki defileme hem bir ndbellini ikinjisi arkaly ailladyp almaga amatly dil.

Seyle hem bolsa, biraz yonekeyrik bolan ikinji 3x — 2y = 6 defilemeden Y iiytgeyjini X Uyt-
geyji arkaly afnladyp alyp, birinji denlemedéki y iiytgeyjinin yerine goyup, emele gelen bir
ndbellili denleméni ¢ézyaris.

3x—-6
= S5x+°% .- ——=32 (3x—6) =
Sx+dy=32 S5x+4y=32 x+ 7% 7 5x+2-3x—6)=32
3x—-6 = = 3x—6 =
3x—2y:6 y= 3x—6 y=
2 y= 2
2
5x+6x—12=32 (Sx+6x=32+12 (llx=44 x=4 x=4
=3 3x-6 =3 3x-6 =7 3x-6=>7 3x-6=>y 3.4-6>
SO YT Y= Y= Y=
x=4 x=4 =4
=1 12-6=>1 6= b3
Y= >

Diymek, berlen denlleménin ¢oziiwi (4;3) sanlar jiibiitinden ybarat.

GONUKMELER

1. Berlen denlemelerin hersindéki bir nabellini ikinjisi arkaly anladyn:
Hx—-y=2 2)—x+y=lI 3I)x-2y=4 4)3x—-y=-17

2. Denlemeler ulgamyny ¢oziin.

X = X =— =—X
Nty R ORI
x+y=4 xX+2y=6 -x+6y=7
4 y=2x s x+y=4 6 x+y=17
) 3x+y=10 ) x=2+y ) y=x+3
x=5- -4=x x=2y+1
= 7){ y ) {y 9){ y
= x—-y=3 x+y=4 x+y=17
9
-~ x+y=2 - x=8y-7
o TR 1) 4 12) 4
- y=3x-2 x—y=10 2x+3y=5
>
L 3x—4y=7 4x—-5y=9 2x+y=9
= 13) 4 14) 4 15) 4
= x+y=0 x—y=2 x+2y=3
O
>
=! x=5y+4 x+2y=35 x=8-
= 16) 4 T 18) 4
< 2x-3y=1 x—=2y=5 S5x+3y=24
&
o x+y=10 x—y=5 =5+3x
< 19y 4777 204777 21) 17
s x—y=4 x+y=-1 x+y=9
>




- Gosmak usuly

Iki tiytgeyjili ¢cyzykly denllemeler ulgamyny ¢6zmegini yene bir usullaryndan biri algeb-
raik gosmak usulydyr.

Derilemeler ulgamyny gosmak usuly bilen ¢6zmek diizgiini asakdaky yaly:
1) ndbellilerden birinin 6niinde duran koeffisiyentlerin modullaryny denlesdirmek;
2) alnan deiilemini agzalap gosup ya-da ayryp, bir ndbellini tapmak;

3) tapylan bahany berlen ulgamyn deillemelerinden birine goyup, ikinji nédbellini tap-
mak.

Mysal

X+
4-nji mysal. { 4 ! deiilemeler ulgamyny ¢ozyéris.
X—-y=
Buyerde x +y =5 we X—Yy =1 denlemelerdéki y iiytgeyjinin oniindaki koeffisiyentler garsy-
lykly sanlar bolany {i¢in bu defilemeleri siitlin gérniisinde gosup,

N X+y=5
x—y=1
2x+0=6

2x = 6 denligi alarys. Mundan X = 3 -i tapyarys.
Indi X-yn bu bahasyny denilemeler ulgamyndaky x +y =5 ya-da X —y = 1 denilema goyup, Yy
= 2-ni tapyp bileris.

x+
Berlen { 4 ! denlemeler ulgamyny (3;2) sanlar jiibiitligi kanagatlandyrsyny barlap
X—y=

goérmek miimkin. 3425
{3 -2=1
Iki denlik hem dogry. Diymek, berlen denllemeler ulgamynyn ¢6ziiwi (3; 2) eken.

3x+2y=11 .
5-nji mysal. 3 g deiilemeler ulgamyny ¢6zyaris.
X—y=

Birinji defilemeden ikinji defileméni agzalap ayyryarys.

Xx+2y=11
3X— y=8
0+3y=3

Bu 3y =3 denlikden y = 1 -i tapyarys. y = 1-1 3x + 2y = 11 ya-da 3X — y = 8 denlemelerden
birine goyup, X = 3 -i alarys. Jogaby: (3; 1)

: 4x+3y =10 s
6-njy mysal. 5 3 deiilemeler ulgamyny ¢ozyéris.
X—-y=

Eger berlen denlemeler ulgamyndaky ikinji denileméni 3-e kopeldip, olary agzama-agza gossak:
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4x+3y =10 4x+3y =10 Jr4x+3y=10
=
5x—y:3|-3 15x-3y=9 15x-3y=9
19x=19

Mundan X = 1 tapylan bahany ulgamdaky 4x + 3y = 10 deiilemd goyyarys, yagny

4.1+3y=10
y=10-4
3y=6
y=2
Jogaby: (1; 2)
3x+5y=8 )
7-nji mysal. denlemeler ulgamyny ¢ozyaris.
Sx—4y=1

Berlen denlemeler ulgamyndaky birinji defileméni 4-e, ikinji defileméani 5-e kopeldip alyarys.
3x+5y=8|4 12x+20y =32
=
Sx—4y=1|5 25x-20y =5

Emele gelen denlemeleri agzama-agza gosyarys.

12x+20y =32

25x-20y =5
37x=37

+

Bu denlikden tapylan X = 1-1 ulgamdaky 5x — 4y = 1 denlemé goyup, y-iii y = 1 bahasyny
tapyarys. Diymek, defllemeler ulgamynyn ¢6ziiwi X =1 we y = 1 bolyar.
Jogaby: (1; 1)

8-nji mysal. A(-1;4) we B(1;2) nokatlar y = kx + b funksiyanyn grafigine degisli bolsa, onda
k we b-lerinn bahalaryny tapyn.

Meseldnin sertine gord, A(—1;4) we B(1;2) nokatlar y = kx + b funksiyanyn grafigine degisli,
yagny

4=-1-k+b
{ > 1 k+h denlemeler ulgamyny kanagatlandyryan k we b-nin bahalaryny tapyarys.
4=—1~k+bdvl ler ul ~1-k+b=4 e < ;
UVy_q.pyp dedlemelerulgamynys . gdmiisinde yazyp alyarys.
Indi ony algebraik gosmak usulyndan peydalanyp ¢6zyéris.
—k+b=4
+
k+b=2
2b=6

Bu deilikden tapylan b = 3-i ulgamdaky k + b = 2 defilemé goyup, k-nyni k = — 1 bahasyny
tapyarys. Jogaby: k=—1web =3



1.

GONUKMELER

Deillemeler ulgamyny ¢oziin.

x+y=2 x+2y=0 x=-3y=2
1) 4 2) 4 3) 4
x—y=0 x—2y=2 x+3y=8
x—y=1 x+6y=15 —x+6y="7
4) y 5) y 6 y
2x+y=>5 x—6y=-1 x—4y=-5
Sx+y=40 2x+y=11 x—y=12
RN gy {7 RN
10x—y=-10 2x—-6y=-1 2x+y =30
3x+y=12 x—y=14 Sx+6y=17
10 4 1) d ) d
2x+y=7 -x+5y=10 10x—-6y=-2

Deillemeler ulgamyny ¢oziin.

x+y=7 3x-2y=11 2x+4y =14 4 Tx+2y=10
) 3x—y=13 3x—y=10 3x—-4y=1 Tx+3y=8

Deillemeler ulgamyny ¢oziin.

4x+3y=14 5 3x+4y =11 3 x+2y=5 4 2x-Ty=-1
Sx—y=8 2x+y=9 ) 8x—-3y=21 ) x=5y=-2

Denlemeler ulgamyny ¢oziif.

3x+4y =10 5 Sx+6y=-2 3 8x—-Ty=6 4 12x-9y =12
4x+5y =13 3x-4y =18 6x—-11y=16 8x+13y =8

A we B nokatlar y = kx + b funksiyanyn grafigine degisli bolsa, onda k we b-lerin baha-

laryny tapyi.

1) A(2; 3) we B(4; 5) 2) A(-1; 6) we B(0; 3)

3) A(2; 0) we B(0; 8) 4) A(3; 26) we B(-5; 10)

Soraglara jogap berin.

1 3x—-2y=8
A

A-nyi yerine seyle ¢yzykly denlleme yazyn, netijede bu denilemeler ulga-

my yeke-tdk ¢oziiwe eye bolsun.

2) A-nyn yerine seyle ¢cyzykly defileme yazyn, netijede bu defilemeler ulgamy

{8x+y:5

ciksiz kop ¢oziiwe eye bolsun.
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7.  Grafik usulda denlemeler ulgamynyn ¢6ziiwi barlygy barada netije cakaryn.

y=5-X y=2x-1 y=2x-7
1) 2) 3)
y=2X+2 y=-x-4 2y+3x=0

8. Denlemeler ulgamyny yerine goymak usulynda ¢oziin.

D 15x -4y =8 ’) 4x -9y =3 3 3X—y=-5
y =1+3X X=6-3y —5x+2y =13

9. Dernlemeler ulgamyny algebraik gosmak usulynda ¢6ziin.

! X+Yy=45 5 X+y=49 3 3X+2y=-27
X—y=13 -X+y=17 -5x+2y =13

10. Denlemeler ulgamyny ¢oziin.

X+Yy=45 X+y=0 y=x+1
1) 2) 3)

X—-y=13 x—-y=11 5X+2y =16

=2,5 5x-3y=-8 3x—-4y=5
4) y X 5) X—=3Yy 6 X—4ay

y =8-1,5x X+12y =11 2x+3y =7
7) X+2y=5 g 2Xx+11y =15 9 3y-2x=0

2X+4y=-3 10x-11y =9 y=-3x+11
10y XY 1y 7Y 12y Y7

y=2X+2 y=x+1 2y+3x=0

4x—-9y =3 5x-2y=0 3Xx—-y=-5
13) X3y 14 x=y 15 =y

X+3y=06 3x+2y=16 —-5x+2y=1

-X+2y=4 3X+2y=-27 3x—2y =064
16) 17) 18)

7x—-3y=5 -5x+2y =13 3x+7y=-8

11. Denlemeler ulgamyny ¢6zende haysy usuly ulanmak amatlyrak bolsa, su usuly ulanmak
bilen onun ¢dziiwini tapyn.

5x-2y=0 5 X+y=0 X+2y—-5=0
3x+2y-16=0 ) x—y=11 ) 2X+4y+3=0
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CYZYKLY DENLEMELER
ULGAMYNYN KOMEGINDE
MESELELER COZMEK

1. Iki sanyn jemi 50-4, tapawudy 16-a defi. Su sanlary tapyn.

2. Iki tereziden peydalanyp denlemeler ulgamyny diiziin we né- g L ﬁ T ﬁ =1
belli massalary tapyn. =X, W=Dy

3. ki sanyn jemi 16-a den. Sanlardan birinini ikeldileni ikinjisinin igeldileninden 7 esse
artyk. Su sanlary tapyn.

4. Salihabanu 3 sany depder we 2 sany galam {i¢in 1 600 som toledi. Diirddne bolsa 2 sany
depder we 2 sany galam {i¢in 1 100 som tdledi. Depderin we galamyn bahasyny anyklan.

5. Iki kitap we ti¢ brosyura 62 000 som, ii¢ kitap we iki brogyura 73 000 som. Bir kitabyn we
bir brogyuranyn bahasyny tapyn.

6. Iki tereziden peydalanyp defilemeler ulgamyny diiziit we nibelli massalary tapyi.

g=x,ﬁ=y,ﬁ=1

7. 42 sany okuwcy 8 gayykda seyle ¢ykdy. Gayyklaryn bir bolegi 4 orunly, galanlary 6 orun-
ly. Eger gayyklardaky &hli orunlar adamly bolan bolsa, ndce sanysy 4 orunly we nége
sanysy 6 orunly?

8. Birinji sanyi basden iki bolegine ikinji san gosulsa 26-a, ikinji sanyn basden iki bolegine
birinji san gosulsa, 23-e defi. Su sanlary tapyn.

9. Fermada towuklar we towsanlar bar. Olaryn bas sany 310, ayaklarynyi sany 880 sany
bolsa, nige sany towuk we towsan bar?

CYZYKLY DENLEMELER ULGAMYNYN KOMEGINDE MESELELER COZMEK
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

12 sany at we 19 sany sygyr ii¢in giiniine 189 kg iym berildi. Eger 3 sygra 2 ata garanda
1 kg koprak 1ym berlendigi mélim bolsa, her bir ata we her bir sygra giiniline nédge kg-dan
1ym berilyar?

Ikibelgili sanyn sifrlerinin jemi 16-a deni. Eger onun sifrleriniii orny c¢alsyrylsa, bahasy
18-e artyar. Su ikibelgili sany tapyn.

Kateriii akym boyunga tizligi sagadyna 28 km, akyma garsy tizligi bolsa sagadyna 22 km.
Katerifl yata suwdaky tizligini we akymyn tizligini tapyi.

Iki natural sanyn jemi 53-e denl. Olardan birini ikinjisine bolende pay 3-e, galyndy bolsa
1-e den. Su sanlary tapyn.

Iki natural sanyn orta arifmetiki bahasy 24-e deil. Olardan biri ikinjisinini 20%-ini diizyar.
Su sanlary tapyn.

Iki séherin arasyndaky uzaklyk 564 km. Olardan bir-birine garsylykly ugra iki otly yola
cykdy we 6 sagatdan son dususdy. Eger olardan birininn tizligi ikinjisiniikiden 10 km/s
artyk bolsa, her bir otlynyn tizligini tapyn.

Gontiburglugyn perimetri 48 cm. Eger onuti bir tarapyny 2 esse ulaldyp, ikinji tarapyny 6
cm kemeldilse, emele gelen goniibur¢lugyii perimetri 64 cm bolyar. Goniliburglugyn tarap-

laryny tapyi.

Ussa we ségirt bir glinde meyilnama gord 65 sany stul tayyarlamalydy. Ussa meyilnama-
ny 20% artdyryp, sdgirt bolsa 20% kemeldip yerine yetirip, bir glinde 70 sany stul yasady-
lar. Meyilnama goré hersi nidce sanydan stul yasamalydy?

Temperaturasy 30 °C-ly we 70 °C-ly jemi 10 litr suw garylyp, 42 °C-ly suw alyndy.
Hersinden nége litrden alnypdyr?

Ezizbekde 5 somluk we 10 somluk pullardan jemi 100 som pul bardy. Eger 5 somluk pul
10 somluklardan 5 sany kop bolsa, dinie 5 somluklar nice som?

Okuwgylar dag syyahatyna ¢ykmazdan 61 6zleri bilen iki we {i¢ adamlyk palatkalary al-
dylar. Eger dagda 26 sany okuwgy 10 sany palatka yerlesen bolsa, ii¢c adamlyk palatkalara
nice okuwcy yerleser?

Goniiburglugyn bir tarapy ikinji tarapyndan 4 cm uzyn. Eger kigi tarap 2 esse ulaldylsa,
emele gelen dortbur¢lugyn perimetri 56 cm-e dent bolup galyar. Berlen dortburglugyn
taraplaryny tapyn.
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KOMBINATORIKANYN
ESASY DUZGUNLERI

Mysal

1-nji mysal. Oyden mekdebe 3 yol arkaly barmak miimkin. 1-nji yolusi uzynlygy 1 km
200 m, 2-nji yolun uzynlygy 2 km 50 m, 3-nji yolun uzynlygy bolsa 1 km 800 m. Siz haysy
yol arkaly mekdebe baran bolardynyz?

Elbetde, difte mekdebe barmak esasy wezipe bolsa, 1-nji yol it makuly. Ciinki i1t makul
yol bu — il gysga yoldur.

Eger saylamaly bolan yollaryn dhlisi birmefizes aralyga eye bolsa, haysy yoldan
yoremeginiz dhmiyetsiz.

. Yatda saklan!

Kombinatorika matematikanyn kébir toplum elementlerini nahilidir bir sertde esasyn-
da saylamak we yerlesdirmek baradaky boliimidir.

Adamyn durmusy tehnika we onlimgilik bilen bagly. Adatda yerine yetirmeli bolan
isimiziil peydaly ya-da peydasyzdygyna seredyéris. Diymek, edilyédn isiii peydaly ya-da
zyyanly bolmagyny 6niiinden bilmek dhmiyetli, ony yerine yetirmegin birndge usullaryny
gizlemeli we analiz etmeli.

Kombinatorika ¢dkli sanda berlen obyektlerin ol ya-da bu serte boyun egyén kombi-
nasiyalaryny sanamakdyr.

Mysal

2-nji mysal. Birinji sebetde 12 sany birmenzes sar, ikinji sebetde bolsa edil seyle 11
sany sar bar. Sebetlerden bir sary nége hili usulda saylap almak miimkin?

Eger bir sary birinji sebetden almaly bolsa, bu isi 12 usulda, eger ikinji sebetden al-
maly bolsa, 11 hili usulda yerine yetirmegimiz miimkin. Bir sary haysy sebetden almaly
dhmiyetsiz bolany ii¢in bu isi

12+11=23
hili usulda yerine yetirmegimiz miimkin.




- Gosmak diizgiini

A obyekt n sany usul bilen, B obyekt bolsa m sany usul bilen saylanmagy miimkin bolsa,
onda A ya-da B obyekti n + m sany usul bilen saylamak miimkin.

3-nji mysal. Dért hili refikdiki 4 sary ikiden Q Q

edip ndge hili usulda yerlesdirmek miimkin? ,(3 ,’
AW

4 hili renkdéki sarlary 2 sanydan edip 2 reitk
birmenzes bolmayan edip yerlesdiryaris.

[O)©,
o0
Diymek: 4 +2=6 ,Q,! ; g’)
(OF

[OXC) RO 2OZOZ‘OZ%

OVee® VOO

GONUKMELER

1. Sebetde 4 sany nar, 5 sany armyt we 6 sany alma bar. Sebetden bir miwe saylamagy nige
hili usulda amala agyrmak miimkin?

2. Sebetde ii¢ hili: 4 sany alma, 5 sany armyt we 7 sany apelsin bar. Sebetden bir miwéni nidge
hili usulda saylap almak miimkin?

3. Birsynpda 15 gyz we 20 oglan bar. Bu synpda jemi nige okuwgy okayar?

4. Bir mekdepde 15 synp we her bir synpda 30 okuwgy bar. Bu mekdepde jemi nége sany
okuwcy bar?

5. Gapda jemi 15 sany ak we gara sarlar bar. Gapdan dine bir sary nége hili usulda almak
miimkin?

6. A toparda 15 sany, B toparda bolsa 20 sany ¢aga bar. Toparlardan bir ¢agany nége hili
usulda saylamak miimkin?

7. Bir sebetde 20 sany, ikinjiside bolsa 13 sany alma bar. Sebetlerden bir almany nége hili
usulda saylamak miimkin?

8. 1,2,3,4 we 5 sifrlerinden olary gaytalamazdan nége sany ikibelgili san diizmek miimkin?

9. Synpda 12 oglan we 16 gyz bar. Olardan bir oglan we bir gyzdan ybarat jiibiitligi
nége hili usulda saylamak miimkin?

KOMBINATORIKANYN ESASY DUZGUNLERI




Mysal

4-nji mysal. 2 sany galstuk, 2 sany koynek, 3 sany jalbar bolsa,
olardan peydalanyp nége hili usulda geyinmek miimkin.

I1ki, 2 galstuga 2 koynegin layyk gelsine seredip ¢ykyarys. Olar-
dan peydalanyp 4 hili geyinmek miimkindigi anyk.

Indi 4 hili geyinmége 3 jalbary layyklayarys. Munda jemi 12 hili
geyinmek miimkin.

Diymek, 12 hili usulda geyinmek miimkin.

. Kopeltmek diizgiini

Eger A element ilki n sany usul bilen, ondan son bolsa B element m sany usul bilen
saylanmagy miimkin bolsa, onda A we B jiibiitlik n - m sany usul bilen saylanmagy miimkin.

Mysal

5-nji mysal. Selim burger, pisa, hotdog, garpyz serbedini we apelsin serbedini saylamak
miimkingiligine eye. Onui synap gérmegi miimkin bolan dhli kombinasiyalar ndhili?

3 tagam we 2 i¢gi saylamak miimkin. Kombinasiyalary
tapmak ticin olary kopeldyaris:
3:-2=6.
Seydip, Selim hasaplamagyn n - m diizgiininden peyda-
lanmak bilen 6 kombinasiyany synap gérmegi miimkin.

1. Alysir oyiinden mekdebe, mekdepden sé6wda mer-
kezine barmak {i¢in yoly nége hili usulda saylamagy

miimkin? // Q |

Jemsit 6ylinden zawoda nége hili usulda barmagy miim-
kin?

VII BAP. MAGLUMATLAR BILEN ISLEMEK
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3.

10.

11.

12.

13.

14.

15.

Abdulla 6yiinden sdhere, sdherden zawoda
barmak {i¢in yoly nd¢e hili usulda saylamagy
miimkin?

A sdherden B sédhere iki yol bilen barmak bolyar. B sdherden C séhere bolsa ii¢ yol alyp
baryar. A sidherden C sdhere nége hili yol bilen barmak miimkin?

Gapda 5 sany alma we 6 sany armyt bar. Gapdan iki diirli atdaky miwéni nice hili usulda
saylamagymyz miimkin?

Diikanda 5 kise, 3 tarelka we 4 diirli cay ¢emgesi bar.

a) Kidse we tarelka jubiitligi nice hili usulda satyn alynmagy miimkin?

b) Kiése, tarelka we cay ¢emgesi tigliigi nice hili usulda satyn alynmagy miimkin?

¢) Diirli atdaky iki gabyn jiibiitligi ndce usulda satyn alynmagy miimkin?

Diikanda 6 kg alma, 5 kg iizim we 4 kg armyt bar. Olaryn hersinden 1 kg-dan jemi 3 kg
miwéni ndge hili usulda saylamak miimkin?

A séherden B sédhere 4 diirli yol bilen, B sdherden C sdhere bolsa 5 diirli yol bilen barsa
bolyar. A sdherden C sdhere baryan adam B sdher arkaly gegcmek serti bilen nice hili
yol bilen barar?

12 adamlyk synpdan serdar we onunt komekgisi nédge hili usul bilen saylanyar?

12 adamlyk synpyn synag jogaplary (gecdi, ge¢medi gorniisinde) nige hili usulda bolmagy
miimkin?

Giirlenden Urgenje 3 hili transport: awtobus, taksi, motosikl bilen gelmek miimkin. Ur-
gengden Dagkende 4 hili transport serisdesi alyp baryar: ucar, otly, awtobus, taksi. Giirlen-

den Daskende nége hili usulda gelmek miimkin?

3 towuk, 4 6rdek we 2 gaz bar. Ug 6y gusuny seyle saylap alyti welin, olaryii iginde towuk,
ordek we gaz bolsun. Seyle saylamalar nid¢e sany bolar?

Dort hili bolt we ti¢ hili gaykadan birden alyp, nége hili jiibiitlik diizmek miimkin?
40 hili bolt we 13 hili gaykadan birden alnyp, nége hili jiibiitlik diizmek miimkin?

«KOMBINAT» so6ziinin harplarynyi arasyndan nége usul bilen bir ¢ekimli we bir ¢ekimsiz
harpy saylap almak miimkin?

KOMBINATORIKANYN ESASY DUZGUNLERI
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KOMBINATORIK MESELANIN
GORNUSLERI

. Orun calysma

Kombinatorikada hemise toplum elementleri iistiinde amallar yerine yetirilyér. Asakda
bir mysal getirilen. Onda 3 g6k oniimden ybarat toplum berlen. Toplumyn elementlerini
{salgam, késir, baadamjan} degislilikde {a, a,, a,} diyip belgilmek miimkin.

s1 =07

ied Tbe

&

¥
;

a.  a a?
. Wy , ¥ Wy
5"?! b e

Berlen elementlerini dhlisini ulanmak bilen nége hili gérniisde olary yerlesdirmek miim-
kinligini gérmek miimkin. Diisiinmek afisat bolmagy ii¢cin gok oniimleri nomerlédp alyn.
Salgam — 1, kdsir — 2, badamjan — 3.

Sunda yokardaky kombinatorika meselesini dhlimize mélim bolan sanlar diizmek mese-
lesi bilen iiytgetmek miimkin bolyar. Yagny 1, 2, 3 siftleri arkaly nice sany san diizmek
miimkin?

Kombinatorika meselelerini ¢6zmegin in yonekey usuly bu dhli ¢oziiwleri birldp yazyp
c¢ykmakdyr. Muny jedwel gorniisinde yerine yetirmek amatlyrak.

123 132 213
231 312 321

Bu gorniisdéki meseleler kombinatorikada ornasdyrmak (yerlesdirmek ya-da orun
calysma) meselesi diyilyar. Munda, gorniisi yaly, dhli elementler gatnagyar we olaryn orun-
laryny calsyryp, meseldni ¢ozmeginl yollary anyklanyar. Seyle tertiplemége (yerlesdirmek)

------

n sany elementden diiziilen orun ¢alysmalar sany P_ = n!-e defi bolyar we
«en faktorial» diylip okalyar.
n'=1-2-3-4-.....-n

0! anyklanan we bahasy 0! = 1, 0 sany elementi orun ¢algyrylanda yene 0 bolup galyberyir.
Sonun {i¢in hem 0 sany elementiii orun ¢alysmalary yene 0 emele getireni li¢in

0! =1 bolyar.




0'=1 I'=1

21=1-2=2 31=1-2-3=6
41=1-2-3-4=24 S!1=1-2-3-4-5=120
6!=1-2-3-4-5-6=720 N=1-2-3-4-5-6-7=5040

81=1-2-3-4-5-6-7-8=40320
99=1-2-3-4-5-6-7-8-9=362880
100=1-2-3-4-5-6-7-8-9-10=3628800

Faktorialyn esasy hdisiyeti:
(n+D!'=n+1)-n!
Meselem: G+DI=G+1)-5!

Hakykadan hem: 6!=(1-2-3-4-5)-6=720
Bahasyny hasaplasak: (1-2-3-4-5)=51=120

Mysal

1-nji mysal. 5 okuwgyny 5 stula nége hili usulda oturtmak miimkin?
P,=5!=1-2-3-4-5=120.

2-nji mysal. 6 haty 6 konwerte ndge hili usulda yerlesdirmek miimkin?
P,=6!=1-2-3-4-5-6=720.

3-nji mysal. 4 kitaby 4 ¢aga nége hili usulda paylamak miimkin?
P=4!=1-2-3-4=24,

4-nji mysal. gyzyl, gara, gok we yasyl sarlary bir hatara nige sany usulda yerlesdirmek
miimkin?

Birinji orna dort sardan islendigini goymak miimkin. Ikinji orna bolsa galan {i¢ sardan
islendigini, {¢ilinji orna galan iki sardan islendigini we ahyrynda sonky orna il ahyrky sary
goymak miimkin: 4 -3 -2 - 1=4!=24,

5-nji mysal. 1, 2, 3 sifrlerinden hersi hut bir gezekden gatnasan nige sany ligbelgili san
diizmek miimkin?

Birinji orna ii¢ sifrden islendigini goymak miimkin. Ikinji orna galan iki sifrlerden islendigini
we li¢linji orna in ahyrky sifri goymak miimkin.
Diymek, jemi: 3 -2 -1=3!=6 sany san.

6-njy mysal. 7 okuwgy nobata nége hili usul bilen durmagy miimkin?

Birinji orna 7 okuwgydan islendigi durmagy miimkin. IKinji orna galan 6 (birinji orunda
duran okuwgydan dasary), Uclinji orna galan 5 okuwgydan islendigi, ... , ahyrky orunda dine
bir okuwgy durmagy miimkin.

Jemi: 7-6-5-4-3-2-1="7!=5040 sany usul.

KOMBINATORIK MESELE TURLARI
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Toparlama

4 hili renkdéki almalar berlen. Bu almalardan 2 sanydan alyp
nége hili topar diizmek miimkin?

Munda biz asakdaky yagdaylary 6 é ﬁ ﬁ Ci
anyklap bileris. &% ﬁ é@

Diymek, biz gozlan toparlamalar sany 6 eken.

m!
Toparlamalar sany C! = ———————— formulasy bilen tapylyar.
n! (m-n)!

4 sany almalar sanyny (elementleri) m diyip belgilélin. 2 sanydan alyp diiziilen topar-
lary n diyip alyp, formula goyyarys.
, 4! 1-2-3-4 12

Diymek, C; =51 '(4_'2)!) 1 =5-=0

2

Mysal

7-nji mysal. A, B, C, D we E nokatlar bir goni ¢yzykda yatsa, nige sany kesim peyda
bolar?

A B CcCD E

Yokarda getirilen formuladan peydalanyp peyda bolyan kesimlerini sanyny tapyarys:

50 1:2:3:45
2= - =10 ta.
72030 1o2-12:3

8-nji mysal. 30 sany okuwgysy bar synpdan Serdar, komek¢i we kitaby nége hili usul-
da saylamak miimkin?
Diymek, elementlar sany m = 30;
Toparlar sany n = 3.

i = 300 28-29-30
30 -
31271 1-2-3

Hasaplan. (1 —5)

1)5! 2) 4! 3) 6! 4) 3!

5) 4! + 3! 6) 5! —4! 7)5-4!-5! 8)6!-5-5!
9)7!—(6!+5")-6 10) (7! —6!): 5! —-3!-3!

=28-29 - 5=4060.



10.

11.

12.

13.

14.

15.

16.

1) P, 2)P, 3)P,+P, 4)12-P,-P, 5) —
41+ 5!+ 6! 5y Sl—41-3! ’
51+ 41 ) A3 2
514551466 41-51+2 6!
34T 4417550 D54
Co 2
1)C 2) 2 3)C 4)1 5)
c C
6P P P
5 i | _ .8
D=1 2242 3I01-9p,  4)4s L

1, 2, 3, 4 sifrlerinden olary gaytalamazdan nég¢e sany 4 belgili san diizmek miimkin?
1, 2, 3, 4 sifrlerinden olary gaytalamazdan nég¢e sany 3 belgili san diizmek miimkin?
Kitap tekgesindéki 5 diirli kitaby 5 okuwca néce hili usulda bermek miimkin?

0, 2, 3, 4 sifrlerinden olary gaytalamazdan ndge sany 3 belgili san diizmek miimkin?

Suratda néce sany goniiburgluk bar?

5 okuwgy 0zara sowgat calysyarlar. Bu proses ii¢in if iii bolmanda nége sany sowgat gerek
bolar?

Akmal, Batyr, Sabyr we Dowran bir hatara durup surata diismek¢i, munda Akmal Sab-
yr bilen yanasyk durmak islemeyir, Dowran bolsa dite Akmalyn yanynda dursa surata
diismége razy bolyar. Olar bu sertler yerine yetirilydn edip ndge hili usulda diiziilmegi
miimkin?

Futbol boyunca yarysda 10 komanda gatnagyar. Her bir komanda basga komanda bilen bir
gezek oynan bolsa, jemi né¢e sany oyun geg¢irilipdir?

7-nji «A» synpdaky 6 otlicnik okuwgyny nége hili usulda 6 predmetden olimpiada
gatnagdyrmak miimkin? (Munda her bir okuwgy difie bir predmetden gatnagmaly.)

a goni ¢yzyga degisli 5 nokat, onia degisli bolmadyk 1 nokat alnan. Depeleri su nokatlarda
bolan nédge hili tighurgluk gurmak miimkin?

5 hili renikdéki 5 sar berlen. Bu sarlardan 2 sanydan alyp diiziilen diirli toparlar ndce sany?

0000
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

3 haty 3 konwerte néice hili usulda yerlesdirmek miimkin?

Parallel goni ¢yzyklaryn birinde 5 nokat, basgasynda 4 nokat bar. Depeleri su nokatlarda
bolan nige sany diirli dértburgluk gurmak miimkin?

5 okuwgy bir hatar bolup nége hili usulda nyzama durmagy miimkin?

Sizde 1-den 9-a ¢enli bolan sifrler bar. Sifrleri gaytalamazdan olardan nég¢e sany 3 belgili
san diizmek miimkin?

Kitaphanagy okuwca 4 kitap hodiirledi. Okuwcgy olardan ikisini nige hili usulda saylamagy
miimkin?

5 sany ak bagiil we 6 sany gyzyl bagiil bar. Nége hili usulda 3 sany ak we 4 sany gyzyl
bagiilli giil dessesini gurmak miimkin?

Matematika olimpiadasynda 12 mysal hodiirlendi. Olardan 5 -sini ndge hili usulda sayla-
mak miimkin?

10 diirli detaly 4 guta birden nége hili usulda yerlesdirmek miimkin?
Magynyn tigirini tdzelmek ii¢cin alnan 4 sinany nice hili usulda ornasdyrmak miimkin?

3, 4, 5, 6 sifrlerinden olary gaytalamazdan nége sany jiibiit ii¢ belgili sanlary diizmek
miimkin?

3,4, 5, 6 sifrlerinden olary gaytalamazdan nége sany tik {i¢ belgili sanlar diizmek miimkin?

3, 4, 5, 6 sifrlerinden olary gaytalamazdan nice sany 4-e boliinyédn ii¢ belgili sanlary
diizmek miimkin?

3, 4, 5, 6 sifrlerinden olary gaytalamazdan nice sany 5-e boliinyédn ii¢ belgili sanlary
diizmek miimkin?

Sportloto oynunda 36 sandan 5 sany nége hili usulda saylamak miimkin?
Sportloto oynunda 36 sandan 6 sany nége hili usulda saylamak miimkin?

Diikanda 7 hili rugka we 3 hili galam bar. 2 hili rugka we 2 hili galamy néce hili usulda
saylap almak miimkin?

6 diirli giil nahallaryny 3 giildana 2 sanydan nége hili usulda oturtmak miimkin?



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

12 adamy 3 brigada 4 adamdan edip nége hili usulda paylamak miimkin?

Dususyk wagtynda 11 adam el berip salamlasdy. Munda nige gezek el berip salamlasylyp-
dyr?

Alpinist dagyn ¢iir depesine 5 hili yol bilen ¢ykyp bilyir, emma 4 hil yol bilen diismegi
miimkin. Alpinist dagyn ¢iir depesine nége hili usulda ¢ykyp diistip biler?

1,2, 3, ..., 9 sifrlerinden olary gaytalaman diiziilen 9 belgili sanlary1 i¢inde 2 we 5 sifrleri
yanasyk duryanlary nice sany?

A, B, C elementleri berlen:

a) bu elementlerden birden alyp diiziilen yerlesdirmeler nége sany?

b) bu elementlerden 2 sanydan alyp diiziilen yerlesdirmeler nige sany?
¢) bu elementlerden 3 sanydan alyp diiziilen yerlesdirmeler ndge sany?

5 adam 5 is yerine nége hili usulda bellenmegi miimkin?
Leyla, Sahlo, Lile, Gozel we Giili 5 adamlyk orunda:
a) nége hili usul bilen oturmagy miimkin?

b) Leyla bilen Léle yanasyk bolmak serti bilen néce hili usulda oturmagy miimkin?

Erges, Myrat, Apbas, Babur, Jelil, Kerimlerden Erges we Myrat ikisi yanasyk bolmaylyk
serti bilen nége hili usulda saylanmagy miimkin?

Diirli sifrli ndge sany 4 belgili san bar?
2, 3, 4, 5 sifrlerinden peydalanyp nédge sany diirli sifrli {i¢ belgili san yazmak miimkin?

25 synpdas mekdebi tamamlan wagtynda 6zara surat calysmagy karar etdi. Jemi né¢e sany
surat gerek bolar?

Nomerlenen 7 topun nahilidir 2 -si iki okuwc¢a nice sany usulda paylanmagy miimkin?

Kop gatly jayda yoda gapysyndaky gulp kod bilen agylyar. Kod 0 we 1 sifrlerinden diiziilen
4 belgili san (0000 we 1111 sanlar kod dil diylip hasaplanan). Gulpuii koduny unudan
bolsanlyz, gapyny il kdpi bilen ndge sany synanysykda acyp bilersiiiiz?

Lezizinn cemodany kod bilen agylyar. Bu kod ii¢ diirli sifrden ybarat bolup, her bir sifr
3-den uly dil. Kodda 13 sany gatnagmayar. Leziz kody unudyp goyan bolsa, kody tapmak
ticin ol kopi bilen ndge gezek «synanysmaly» bolar?

1000 somluk puly 100, 200, 500 somluk pullar bilen nége hili usulda maydalamak miim-
kin?

Futbol boyunca yarysda 18 komanda gatnasyar. Yarysyfi yetiijileri altyn, kiimiis we biiriing
medaly bilen sylaglanyar. Komandalara medallar nige hili usul bilen paylanmagy miimkin?

KOMBINATORIK MESELE TURLARI
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KOMBINATORIK MESELELER
COZMEGIN USULLARY

1-nji mysal. Muhammetyusuf ertirlik edinyar.
Oyiinde cay, kofe, wafli, bulocka, pegenye bar. Ol bir
icgi we bir bismeden ybarat bolan ertirligi ni¢e hili K
usulda tayyarlamagy miimkin? - ’ b
——
¢ )
—
p
—

Kite kombinatorik meseleler diirli hili yorite shemalary diizmek arkaly hem ¢6ziilmegi miim-
kin. Meselem, grafik, «Miimkingilikler agajy», jedwel usullary arkaly.

1. Grafik usuly. Yoénekey meseleler diirli jed-
w  weller we diagramalar diizmezden, miimkin bolan
yagdaylary sanap ge¢mek arkaly ¢oziilyar.

2. «Mumkingcilikler agajy». Seyle ¢yzgy gorniisinden agaja menzeyaér.
[ Ertirlik j
/ N

e

r

=

b p

3. Jedwellerin komeginde hem kombinatorik C
meseleleri ¢ozmek miimkin. Jedwelde seyle yu-
muslaryn netijeleri anyk gorkezilyar. b ,‘? \b‘;" c ,"’ .
D P
¢ K
¢l K




Mysal

2-nji mysal. 0, 2, 4 sifrlerinden néhili ii¢ belgili sanlary diizmek miimkin?

0 sanyn birinji sifri bolup bilmeyinligini hasaba alyp, miimkingilikler agajyny guryarys.

1-nji sifr

2-nji sifr

3-nji sifr

Diymek, 200, 202, 204, 220, 222, 224, 240, 242, 244, 400, 402, 404, 420, 422, 424, 440, 442,
444 sanlaryny diizmek miimkin.

3-njimysal. 1, 3,4, 6, 7, 8, 9 sifrlerinden nége sany ték ikibelgili san diizmek miimkin?
Gelin, jedwel diizyiris. Cepde, birinji siitlin — gerekli sanlaryn birinji sifrleri, birinji hataryn
yokary boleginde — sanlary ikinji sifrleri.

Jogaby: 28 sany.

4-nji mysal. Yasnarbek, Diyarbek we Sanjarbekler 100 m-e ylgamak yarysynyii final tap-
gyrynda gatnagyarlar. Bayraklary paylamagyn miimkin bolan yagdaylaryny tapyn.

1-nji wariant: 1) Yasnarbek, 2) Diyarbek, 3) Sanjarbek.
2-nji wariant: 1) Yasnarbek, 2) Sanjarbek, 3) Diyarbek.
3-nji wariant: 1) Sanjarbek, 2) Yasnarbek, 3) Diyarbek.
4-nji wariant: 1) Sanjarbek, 2) Diyarbek, 3) Yasnarbek.
5-nji wariant: 1) Diyarbek, 2) Sanjarbek, 3) Yasnarbek.
6-njy wariant: 1) Diyarbek, 2) Yasnarbek, 3) Sanjarbek.

KOMBINATORIK MESELELER COZMEGIN USULLARY




GONUKMELER

1. Mekdep okuwgylary dag koliine syyahat etmegi karar etdiler. Saparyn birinji basgangagyny
otly ya-da awtobusda gecmek miimkin. Ikinji basgancak — gayykda, welosipetde ya-da
pyyada. Saparyn li¢iinji basgancagy bolsa pyyada ya-da dar yoly arkaly. Mekdep okuwcgy-
lary syyahat yonelisini saylamagyn ndhili miimkingiliklerine eye?

2. Medina, Sirin, Léle, Irada, Enwer, Myrat we Erges tdze yyl bayramynda alyp baryjy bol-
maga tayyarlandylar. Olardan bir yigit we bir gyzy nége hili usulda saylamak miimkin?

3. Hamid mekdebe gara jalbar ya-da jinsi jalbar bilen ¢alrenk, gok, yasyl ya-da gozenekli
koynek geyyir we ayagyna bolsa tufli ya-da krossowka geyyar.
a) Hamid nége giin tdze gorniisine eye bolar?
b) Krossowkada nice giin gezer?
¢) Hamid nége giin gézenekli koynek we jinsi jalbar geyer?

4. Matematika, rus dili, taryh, inlis dili we fizika predmetlerinden dinie giinliik béds sagatlyk
ders jedwelinde matematika ikinji ders bolyan dhli miimkingilikleri yazyn.

5. 7 adamy 7 orna nége hili usulda yerlesdirmek miimkin?

6. Umar, Fatima, Ase we Zeynep bilelikde 12 kitaby niige hili usulda okap almaklary miim-
kin?

7. 2 sany bos yer bar. 3 adamdan 2 -sini sol yere nige hili usulda oturtmak miimkin?

8. 6,2,4,7,9sifrlerinden olary gaytalamazdan 5 belgili sanlar diiziildi. Olaryn nige sanysy
2-4 galyndysyz boliinyér?

VII BAP. MAGLUMATLAR BILEN ISLEMEK




10.

11.

12.

13.

14.

15.

16.

6, 2,4, 7,9 sifrlerinden olary gaytalamazdan 5 belgili sanlar diiziildi. Olaryn nédge sanysy
4-¢ galyndysyz boliinyér?

2,4,5,0,9, 8 sifrlerinin kdmeginde olary gaytalamazdan nice sany ii¢ belgili san diizmek
miimkin?

Figuralarda nige sanydan tigbur¢luk bar?

PN

/N 7N
/' \ / \

4 W

——o
/
N/
N4
\V4
4

J \
4 / \\
Y
4 A4 W
/-

2 towuk, 3 6rdek we 4 gaz bar. Uc 6y gusuny seyle saylap alyn, yagny olaryh icinde towuk,
ordek we gaz bolsun. Seyle saylamalar sany nédge sany bolar?

1000 somluk puly 50, 100, 200, 500 somluk pullar bilen nédge hili usulda maydalamak
miimkin?

AP

Sifrlerin gaytalanmagy miimkin bolsa, 1, 2, 3, 4, 5, 6, 7, 8 sifrlerinden ni¢e sany 4 belgili
san dliizmek miimkin?

Awtobus biletlerinin sifrleri 000001-den 999999 cenli bolan altybelgili sanlar:
a) Hemme siftleri tdk biletler néce sany?

b) Yekeje-de tik sifri yok biletler sany nige?

¢) Islendik iki gonsy sifrleri diirliice bolan biletler sany nice?

d) Hemme sifrleri diirli bolan biletler sany nége?

e) Hemme sifrleri birmenzes jiibiitlige eye bolan biletler sany nége?

4) Hi¢ bolmanda bir tdk sifri bar bolan biletler sany nége?

f) 7 sifri gatnasyan biletler sany nige?

g) 7 we 0 sifrleri gatnasmayan biletler sany néce?

1) 7 sifri gatnasyan we 0 sifri gatnagsmayan biletler sany nége?

Syyahatcylar toparynda 28 adam inlis dilini, 13 adam fransuz dilini, 10 adam nemes dilini,
8 adam inlis we fransuz dilini, 5 adam fransuz we nemes dilini, 6 adam inlis we nemes
dilini, 2 adam ii¢ dili hem bilyér. 41 adam bolsa yokardaky {i¢ dilden hi¢ birini bilmeyiér.
Syyaahatgylarynn umumy sanyny tapyn.

KOMBINATORIK MESELELER COZMEGIN USULLARY




GAYTALAMAK

GAYTALAMAK

1. Amallary yerine yetirin.
1) (48 -19) - (25-21)
3) (-28+34) - 53 + 41
5) (-40 - 49) — (-59 - 63)
2. Hasaplan.
1) (-1,6)-(2,8:(-0,7) - (-7,2) : 1,8)
3) -18-6:(-3)+2-6
5) 0,65 - (-0,35) - (-0,47) — 0,106925

3. Anlatmanyn bahasyny tapyn.

SANLY ANLATMALAR

2) (56 — 73) — (48 — 94)
4) (=19 + 13) + (=72 + 89)
6) (2,1 +3,8) - (4,1-7,2)

2) 2,6 - (=2,5) - (=3,8) : (19) - 1,7:(~0,17)
4) 27:(-9) - (-3) - (-0,03) + 6 : (0,06) + 3

L, 12 13 _ 1,1
1)(64,2-72+17,8-13,04):3 13 2)2 59 0,77-3,33 - 1,7+3 - 2 -
4. Jedweli dolduryn.
1 2
-10 5 0 -1,2 -2,5 11 - —
e 3 3
a2
—-a?
(-a)°
(-a)*
5. Hasaplan.
3 -06+19-65 ’) -83+54-97 3) -96+18-41
1,1-47-1,6 -95+42-73 -41+158-4/4

1-2+3-4+5-6+---+99-100

) 1-3+5-7+9-11+---+97-99

,28-107+85
70-134-29
6. Hasaplan.
511 693\ (511 693\ 12+13+14
1)( 7377 )( 7377 )+ 0,39

5,(231) + 3,(04) + 7,(101)

) 3.(101) + 5,(04) + 7,(231)  2°2?

128 - 289 + 318
127 - 289 + 607

4)

2,17 - 6,19 + 3,48

6
) 3,17-6,19-2,71

[98)

5)

7)

7,(301) — 3,(45) + 9,(110)

2022

) 73,(301) — 4,(45) + 8,(110)

256 - 289 + 636

127 - 289 + 607

0,57 -6,9 - 1,28

0,64 -1,9-0,23




10.

11.

12.

13.

14.

ALGEBRAIK ANLATMALAR
Algebraik aiilatma diyip ndmai aydylyar?

Algebraik aiillatmany gorkeziii.
1) 3a-4b 2)6-3+1-5
3) 21 4)(-12-3)-(6-2+3)

Algebraik aillatmany gorkezii.

1) 0,25a - 6b? 2)-4-6-3 3)0,2+0,5a 4) 2a
5)1-3a 6)(1-3:6):(-7) 7) -2 8) 2x
9) 0,5(0,2a-1,8) 10) (-0,8) - (0,2 +6:(-3)) 11)2,34-19 12) 100
a, b, ¢ sanlarynyn berlen bahalarynda a + b + ¢ jemi amatly usulda hasaplan.
1)a=-18;b=3,7,c=-6,2 2)a=96;b=-58;c=-3,6
ya=74;b=-3,2;c=-48 4)a=-59;b=-6,1;c=2,2
= A' = — i' = g =_4_' =i' =L

5)a 213,b 513,c 313 6) a 5,b 5,c S
7)a=18;b=-09;c=19 8)a=-108; b =49; c=208
9)a=0,6;b=09;c=04 10)a=-3,7;b=-41;c=-6,3
Algebraik aillatmanyn bahasyny tapyn.
1)2a—-b, mundaa=2,b=2. 2)—-2a-3b,mundaa=-3,b=-2.
3)0,25a—4c?, mundaa=4,c=2 4) 3a° - —; b, mundaa=-3,b=16
Algebraik anlatmanyn san bahasyny tapyi.
1)%x—%y, mundax =-9,y =14 2)%x+%y, munda x = 125,y = -729

2a-3b _ _ a+4b PR
3)m,mundaa——3,b——4 4)m,mundaa—l,b——3
Algebraik anlatmanyi bahasyny tapyn. mn(r;—+n) ,buyerdem=3, n= -2,
Algebraik ailatmanyn san bahasyny tapyi.

2(x-Y) , _ —
I)W,buyerdeX——Z, y=3

2xy(x-y) 1,2
2) Xty , munda, X 2,y 3

5(n - m-Kk) _ _ — -
3) -k ,munda m=-1n=1k=3,p=2

,mundaa=-2,b=2,c=1

GAYTALAMAK




GAYTALAMAK

15.

16.

17.

18.

19.

20.

21.

22.

23.

Aillatmanyn bahasyny tapyn.

2(x+y)+z AR =917 —
1) T, munda x=0,6;y=2,1,z=8,03
2y 920 =K  \indap=008: k=007

1 + k

5P

a=2,6; b= 3,4 bolsa, p=a-b— 8 anlatmanyn bahasyny tapyn.
x=21y= —% bolsa, p = (X — y)?— xy afilatmanyn bahasyny tapyn.
a=6,1;b=3,6bolsa, S = % ab anlatmanyn bahasyny tapyn.

a=13,46; b=27,82 bolsa, P = 2(a + b) anlatmanyn bahasyny tapyn.

Berlen goniiburglugyn perimetrini we meydanyny algebraik afllatma gérniisinde yazyi.

35

Berlen goniibur¢lugyn perimetrini we meydanyny algebraik anlatma gorniisinde yazyn.
12

q|
>

Figuranyn perimetrini we meydanyny algebraik afllatma gorniisinde yazyi.

Figuranyn perimetrini we meydanyny algebraik afillatma gérniisinde yazyi.




24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Gontiburglugynn meydany S-e, esasy a-ga dei. Onun perimetrini tapmak iigin anlatma
diiztin.

Gontiburglugyn meydany S-e, esasy a-ga deni. Onun ikinji tarapyny tapyi.

S x-2

a

Den taraply ticburclugyn tarapy a-ga den. Onui perimetrini anyklan.

Detiyanly iicburglugyn perimetri p-ge deii. Esasynyi uzynlygy a-ga def. Ugburclugyii
gapdal tarapynyn uzynlygyny tapmak {i¢in ailatma diiziin.

Futbol ¢empionatynda hersi 600 somdan n
sany bilet we hersi 800 somdan m sany bilet
satyldy. Ahli biletler iigin niige pul alnypdyr?

Futbol ¢gempionatynda hersi 350 somdan k sany

bilet we hersi 750 somdan p sany bilet satyldy.
Hemme biletler ticin nége pul alnypdyr?

Bir albom 200 som, bir depder 80 som, bir kitap 300 som. a sany albom, b sany depder we
¢ sany kitabyn umumy bahasyny tapyi.

Bir albom 250 som, bir rugka 60 som we bir kitap 350 som. k sany albom, d sany rugka
we | sany kitabyn bahasyny tapyn.

Kitabyn bahasy 12 som. Okuwgy su kitapdan (m + n) sany aldy. Okuwgy nége pul sarp
edipdir?

Ték san n = 2k + 1 formulasyndan peydalanyp k = 3 bolanda n-ini bahasyny aydyn.

Jiibiit sanyn formulasy n = 2k-dan peydalanyp k = 13 bolanda n-ini bahasyny tapyn.
Kigisi n-e denl bolan iki yzygider natural sanyn jemini tapyn.

Kigisi n + 1 bolan iki yzygider natural sanyf jemini tapyn.

Kigisi 2p + 1-e den bolan ii¢ yzygider gelen tik natural sanyn kopeltmek hasylyny tapyn.
m we n sanlarynyi tapawudynyn {ligeldilenini tapyn.

m we n sanlarynyil jeminii ikeldilenini yazyn.

GAYTALAMAK




GAYTALAMAK

40.

41.

42.

43.

44,

45.

46.

47.

48.

FORMULALAR

a=2,7,b=12;c=717,7bolsa, V = abc anlatmanyn san bahasyny tapyn.
x=0,01;y=3,9; z=1000 bolsa, V = xyz aillatmanyn san bahasyny tapy.
a==6,5;b=0,65; c=10 bolsa, V = abc anlatmanyn san bahasyny tapyn.
a=4,7,b=23;c=6bolsa, S=2(ab + ac + bc) anlatmanyn san bahasyny tapyn.

Caga a somdan 12 depder satyn aldy we yene 6ziinde 17 som galanyny anyklady. Ilki
cagada nice pul bolupdyr?

Okuwgy b somdan 8 depder satyn aldy we yene 6ziinde 12000 som galanyny anyklady.
ki okuwgyda nége som pul bolupdyr?

Tapawutda:

1) Kemeliji 18-e artyp, kemeldiji 25-e kemelse;

2) Kemeliji 43-¢, kemeldiji 37-4 artsa;

3) Kemeliji 41-e kemelip, kemeldiji 34-¢ artsa;

4) Kemeliji 54-¢, kemeldiji 19-a kemelse, tapawut néhili tiytgér?

Denliklerinn dogrulygyny barlai.

1) (m+n)+(m-n)=2m 2)(m+n)—(m-=n)=2n

m+n m-—n
3)2—2=n

4)(a+b-c)+(@a-b+c)-(a+b+c)=a-bh-c

5 (@-b-c)-(a+b+c)+(a+b+c)=a-b-c

NATURAL GORKEZIJILI DEREJE

Hasaplan.
71 35 4 12 4 6 2
93" .32 9% 169 81 63° -8
49%.11% 32°.81° 139.7% 5%.81°
)T RFTIRTS Do )
26281 .52 13" . 25% 34°.6°.3 33" .16°
) —m 10) —=— Wi 1D
01" .64 65 51°.16% 17 22%.27
10 20 12 13 3 4 3 15
1) D2 1w 1D g
01?16 925 .27 12° .81 9. 27



49.

50.

51.

52,

53.

54,

55.

Berlen anlatmanyn ahyrky sifrini tapyi.

1) 25647 + 658485 — 4571 + 45879 — 45457
2) 65897 — 54671 + 4578123 — 784519

3) 2546 - 5487 + 40784 - 547029

4) 5498 - 1547 — 2145 - 758
5)1-2-3-4-...-17-18
6)5-15-25-35-...-85-95
7)6-16-26-36-...-86-96

8) 5491 - 4572 - 4785 - 45787 - 14599

9) 540095 - 40571 - 5689 - 12353 - 5647

KOPAGZALAR

Yaylary acyii we mefizes agzalary toparlaii.
1) (B -5x+4x-T)(x-17)

3) (4x2+3x=3)(-2x2—4x +7)

5) (3x = 7)(4x3 = 5x* + 3x - 5)

7) (4x® +5x2 - 6x + 8)(2x — 1)

9) (2x2 — 5x + 9)(5x% — 2x — 8)

Umumy kopeldijini yaydan dasary ¢ykaryn.
1) a’+a 2)a-a’

5) 3m? + 9m3 6) 5x° — 15x°

9) —12y* - 16y 10) —10b? + 15b

Kopeldijilere dagydyn (52 — 59).
1) 4c* — 6x2c? — 20c¢*x
3) 10a%x — 15a3 — 20a*x

1) 2a(x +y) + b(x +y)

3)y(a-b)-(a-h)

5) (c+3)-x(c+3)

Hasaplan.
1)2,7-62-93-12+6,2-93-12-27
2)1,25-149+0,75-1,1+149-0,75+11 -
Anlatmalary yonekeylesdirin.

1) 9(2x —4) + 6(7x - 4)

3)4(5x—-8) +4 (2x-9)

5) 8(5x —1) — 3(8x + 5)

2) (2a2 - 3ab + b?) (5a — 3b)
4) (32 + 4ab — 2b?) (a + 2b)
6) (7a2 - 3ab + 4b?) (2a - 5b)
8) (8a2 + ab — 3b?) (3a + b)
10) (7a2 — 2ab — 4b?) (-a + 2b)

3) 4c? - 12c* 4) X3 - x?
7)cc+c’ 8) 9p*-8p
11) 24x3 — 12x2 12) 8¢° + 16¢3

2) 3ax — 6ax? — 9ax
4) 8a*h® — 12a%b* + 16a°h?

2)9(p-1)+(p-1y
4) (a+3)2?-ala+3)
6) —3b(b —2) + 7(b - 2)?

1,25

2) 2(4x—3) +5(x + 2)
4) 7(2x +4) - 8(3x + 4)
6) 6(3x —4) + 5(6x + 7)

GAYTALAMAK




GAYTALAMAK

56.

57.

58.

59.

60.

61.

62.

63.

GYSGA KOPELTMEK FORMULALARY

Kopagzany ikagzanyi kwadraty gorniisinde anladyn.
2)a*+12a+ 36
5) 64 + 16b + b?

1) X2 + 2xy + y?
4) p* - 2pq + ¢

Kopagzany ikagzanyn kwadraty gorniisinde anladyn.

1)4x2+12x +9 2)—‘11m2+4n2—2mn

4) 10xy + 0,25x2 + 100y? 5) 9x? — 24xy + 16y?

« * » yerine seyle biragzany goyun, netijede berlen ligagzany ikagzanyn kwadraty

gorniisinde sekillendirmek miimkin bolsun:

1
1) * + 56x + 49; 2)25a2+*+4—a2

3)36-12x +* 4) 0,01b* + * + 100c?

Anlatmanyn bahasyny tapyn.

1)y?=2y +1, munday =101; - 11; 0,6

2) 4x? — 20x + 25, munda x = 12,5; 0; -2

3) 25a2 + 49 + 70a, mundaa=0,4;-2;-1,6
4) - 60b — 100b? -9, munda b =1,7; -1,1; 0,3

Kopeldijilere dagydyn.
1) 25x% — y? 2) 9m? — 16n2
4) -m? + 16n? 5) 64p? — 8102
7) 36a%—49 8) —49a? + 16b?
10) 64 — 25x2 11) 0,01n% — 4m?
Hasaplan.
1) 472 - 372 2) 1262 - 742
4) 53% - 63? 5) 21,32 -21,22
Drobuii bahasyny tapyi.
36 792 — 652 532 - 272
)——— 2)——— 3) ———
132 - 112 420 792 -51°

Kanunalayyklygy anyklap, sotiky 1 sany tapyn.
1) 1,6;2,9;4,2;? 2)0,6; 1,7;2,8; ?
4)-8,3; —6,4; —4,5; ? 5)1,2;2,4;4.8;?

3)1-2z+72
6)n*+4n+4

3) 25b% + 10b + 1

1
2 _ 2
6) 9a ab+—36b

3) 9 — b*c?

6) 4a%b? -1

9) p? — a%h?

12) 16c2d? — 9a?

3) 0,8492 - 0,151?

JHEE)

532 — 322
4y —
612 — 447
3)-10;-7;4;?
6)5;-15;45;?



64.

65.

66.

67.

68.

69.

70.

71,

Droblary umumy maydalawja getirin (64—66).

1)§\Ne§- Z)EE\NEEE
8 8 28 42
1) 1’% Weﬂ 2) 4_m’3_m Weﬂ
310 15 21 28 42
4) 4 we > 5) 5?; 7b2mm 1%
27xy 18xy 6b°c 12ac 18a‘b
a b a b
1) — we — 2 we
) x-1  1-x ) x?-1 1-x?
c+d b a b
3 we 4 we
)cz—bz b-c )a2—16 a’+4a
Droby gysgaldyn (67-69).
nE p 15 3 8L
12 120 210
5 2182 2
1) m_7 2) 6a2b4 3) 5x 8y
m 8a‘b 10x°y
5) 3m(x-1) a(b+c) 8a(a+b)
9m?(1-x) a(b+c) 4a(a+h)
1)561—5b 2)3x+6y 3)4m—4n
10a 6X 8a+8b
Amallary yerine yetirin.
) e )5
Xy 3xy 5a a
4)15x—2_x—2y 5) 1—5__ 42
S5a 3a a’-1 1-a
Amallary yerine yetirin.
1) x* 25 2) 5x°+3 10x+3
3x-15 3x-15 X —2x  x*—2x
4) _5a—3bz_ ?;a—b2 5) 33X 2x+3
(a—b)” (b-a) 3-x 3-x

3)

6)

3)

6)

ALGEBRAIK DROBLAR WE OLARYN USTUNDE AMALLAR

5x . 7b 11c

: we
ab '12ac’ 18a’b

4) 435
1215

16 p4q3

4
) 32p°q

a->5 a+5
2 + 2
a“+5a ba-a

3a—6b B 4a—-6b
ab ab

X% + X _ x+1
(x+1)?  (1+x)?

8a 2a-+6b
+
3a-3b 3(a-h)

GAYTALAMAK




GAYTALAMAK

72.

73.

74.

75.

Amallary yerine yetirmegi tamamlar.

m-2n_ m+2n _ m-2n-(m+2n)

1 =
) 4 4 4
2 _ _p2 a’-—ab+(ab-b?
2) a ab+ab b” _ ( ):
a-b a-b a-b

2 _ _p2 a’*-—-ab+(ab-b?
3) a ab+ab b _ ( ):
a-b a-b a-b

Kopeltmegi dowam etdirin.

3a b° 3a-b® _ 5x y* 5x-y'
DF 6 b6 2) y X2yt
3) 82 40 B2 M _Galda’ 4) —5b3-i4=5—b3'%=—
7 7 1 7 b 1 b
Amallary yerine yetirif.
522 14b? 2a? 12a® 3a2)" 16b°
b (%) Foy 2) 557 1507 3) (EJ B
4) 3—ag:E 5) (a_b)z -acd 6) abc? _(a_bjz
7b  21b cd cd
7) 8a’h 96¢’ 8) 16x%y  20xy? 9) c+d. ¢
9¢c 5a’h 77 217 —d ¢c—d
Y onekeylesdiri.
s NN % 1% N1 1%
(x'y?) (ab”) (¢y?)
DEFET ) (e (e
a‘b? (Xsyz )5 (a13b2)2
G e ) ;) (@) ()
(a®) (¥ (ab*)



76.

77,

78.

79.

80.

81.

82.

BIR NABELLILI CYZYKLY DENLEMELER

Denleméni ¢oziin (76—79).
1) 48+x=80-19
3)91-x=56-(-33)

5 x+(-19) =-23-(-36)
7)84—x=94-128
9)-89+56=-x-72

1)5x-150=0
3)7=6-0,2x
5)1,3x =54 +x
7)-15x-9=0

1) 2x+9=13-x

3)2——3220

5) by = 6y
N12n+1=1
9)14-y=19-11y

Dy+4-(-1)=6y
3)3p-1-(p+3)=1
Denlemani ¢oziin.

] 3\ 1
3)x-(-3,6)=—84
5 x-2,1=32+19+5,4
7) =34:(-x)=-2

2) —36 + x = 47 — (-17)
4) -71-x=-49+21
6) -x — (-28) =-21 + 53
8) 62 -73=x+ 143
10) 48 +33=25-x

2) 12x -1 =35
4)48-3x=0

6) -0,7x +2 =65
8) 1,3x =54 +x

1 g1
2)1?x+4— 3x+1

4)05a+11=4-3a
6)1,7-0,3m=2+1,7m
8) 15—p=%—p—1
10) 0,8x + 14 =2 —1,6x

2) 6x — (7x-12) = 101
4) 20x =19 - (3 + 12x)

3 17
mx-(s-gy-—lgz

4)x:(1,5:05)=1,2:05
6)x:(-0,6)=12
8)-3,8-x=-95

1) 5 sanyn orta arifmetigi — 4,8-¢ deni. Bagga 6 sanyi orta arifmetigi 6,2-4 deni. Su 11 sanyn

orta arifmetigini tapyn.

2) a, b, ¢ sanlarynyn orta arifmetigi m-e den. d, e, k sanlarynyn orta arifmetigi n-e den. Su

6 sanyn orta arifmetigini tapyn.

Bir yyl mohlete ise alnan adama 12 dinar pul we bir ¢dkmen berilyédn boldy. Ol adam 7 ay
isldp gitmekei boldy we hasap-hesip etmegi sorady. Ona 5 dinar pul we ¢idkmen berildi.

Cédkmenin bahasy néige?

GAYTALAMAK




83. Naébelli X we y-leri tapyn.

5x -3 3x+1

2(y +3) 20 4y +5 2y +15

37 3(x + 5)

84. Tomasagylar zaldaky her bir hatara 27 sanydan otursa, 30 yer yetman galyar. 30 sanydan
otursa, 60 yer artyp galyar. Zalda né¢e sany hatar we nédg¢e sany tomasagy bar?

85. A sdherden B sdhere ¢enli bolan deniz yoly das yoldan 10 km gysga. Gdmi A dan B-¢enli
bolan yoly 3 sagat 20 minutda, awtomobil bolsa 2 sagatda ge¢yar. GAminii bir sagatlyk
tizligi awtomobilini tizliginden 17 km az bolsa, gdmi sagadyna nice kilometr yol gecer?

86. Awtomobil birinji gatnanda bakdaky benzinin 25%-ini, ikinji gatnanda galan benzinin
20%-ini sarp etdi. Sundan son bakda iki gatnanda sarp edilenine garanda 12 litr artyk ben-
zin galdy. Ilki bakda nége litr benzin bolupdyr?

87. Nabelli sana 119 gosulyp, jem 5-e kdpeldilenden son, emele gelen sanyn ahyryndaky 2 nol
Ociirilse, 123 sany emele gelydr. Ndbelli sany tapyn.

88. Ensiklopediyanyn sahypalaryny nomerlemek ti¢in 365 sifr gerek boldy. Ensiklopediya nice
sahypa?

CYZYKLY FUNKSIYA

89. Berlen funksiyalar {i¢in jedweli dolduryn.

X -2 | -1 0 1 2 3
y=x—-2

y

X -2 | -1 0 1 2 3
y=-2x+1

y

X -2 | -1 0 1 2 3
y=-05x+2

y

90. Dekart koordinatalar ulgamynda asakdaky nokatlar arkaly ge¢yédn kesimlerin orta noka-
dyny tapyn.

GAYTALAMAK




91.

92.

1) (1;-1) we (7; 5) 2) (-4; -3) we (2;5) 3) (10; -2) we (-2; 10)
4) (5; -2) we (2; -6) 5) (-4; 5) we (3; 0) 6) (-7; 5) we (-10; 10)
7) (20; 10) we (50; 30) 8) (20; 30) we (-40; -10) 9) (-17; 14) we (19; -20)

Asakdaky funksiyalaryn grafigini ¢cyzyi.
Hy=2x+4 2)y=2x+3 yy=2x-1
4)y=x-4 5 y=x+1 B)y=—-(x+2)

Grafik esasynda funksiyanyn formulasyny tapyin we olaryn kesisme nokadynyn koordina-
tasyny anyklan.

>

=V

1 2/3 4 5x 54321, 1234 5x 5432 -1, 234
2
-3
-4
5
A

4
A
5 2 3 2 _1_1 2 3 4 _b6x 5-4-3-2-1112 4 5x 5-4-3-2-1, 12 5x
2 K -2
4
A

< > 54 3 NA,| 123 4 5x 54321123 45X
54321 | N23 4 5x -1 -1

=4 2

-2 - 3

G _4\ .

-4 -5 -5

5 A

A

93.

94.

<

y

Kerim we Mawlan Gurban bayramynda ¢agalara konfet payladylar. Olaryn ikisi-de hemise-
lik tizlikde konfet paylady we ikisinit hem konfetleri gutardy. Kerimde ilki 300 sany
konfet bardy. 17 ¢aga onun yanyna gelenden son onda 249 konfet galdy.

Mawlanda galan konfetler sany onuil yanyna gelen ¢agalar sanynyn funksiyasy hokmiinde
asakdaky funksiyada berlen: ~ C(n) =270 — 3n

Kim her bir gelen ¢aga kopriak konfet berdi? Kim koprik cagalara konfet berdi?

Emir minudyna 12 metr peselme bilen Kuddusdan Yerdaki ifi pes yer bolan Oli defize tarap
masynda diisdi. Ol 30 minut siirenden sonl deniiz derejesindedi. Emirin defliz derejesine
(metrlerde) goré beyikligi we wagt (minutlarda) arasyndaky gatnasygyny cyzgyda yazyn.

GAYTALAMAK
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95.

96.

97.

98.

99.

100.

101.

102.

103.

IKI NABELLILI CYZYKLY DENLEMELER ULGAMY

A A yerine seyle ¢yzykly denleme yazyn, netijede bu denlemeler ulgamy

¢cOzgiide eye bolmasyn.

{7x—5y =3,

(3;-1); (-9;3); (2; 1); (1; 2) sanlar jiibitliklerinden haysysy denleme-

{ZX +11y =15
ler ulgamynyn ¢6zgiidi bolar?

10x-11y =9

4x -3y =17
5X+2y =26

(1;2); (=2;-5); (4;3); (0; 1) sanlar jubiitliklerinden haysysy { deillemeler

ulgamynyn ¢6zgiidini bolar?

Denlemeler ulgamyny ¢6zende haysy usuly ulanmak amatlyrak bolsa, su usuly ulanmak
bilen onui ¢ozgiiolini tapyn.

1) y =2,5X 5 5x-3y+8=0 3) 3x—-4y =5
y =8-1,5x X+12y =11 2X+3y=7
=x+1 =X+5 3x—2y =064

2) y =X+ 5) y =X+ 6) X—2y
5X+2y =16 x=2y-10 3X+7y=-8

6 at bilen 11 sygyry bakmak ii¢in giiniine 120 kg bede berilyér. Eger 7 ata 5 sygra garanda
33 kg koprik bede berilse, gliniline her bir ata né¢e bede we her bir sygra néce bede beriler?

126 sanyny seyle ii¢ bolege boliin, yagny birinji bolegi ikinjisine ya-da ikinjisini ti¢linjisine
bolende payda 1, galyndyda 18 galsyn.

Bir isi yerine yetirmek ticin birndge is¢i hakyna tutuldy. Eger olaryil sany 5-den artyk bolsa,
su isi 4 giin 61 tamamlardy. Eger olaryii sany 10 kem bolsa, is 20 giin sona siiriilerdi. Nége
is¢i hakyna tutulypdyr we olar nédge giin isldpdirler?

Iki gaba suw guylan. Iki gapdaky suw deii bolmagy {i¢in birinjisinden ikinjisine onuil
Oziinde nice suw bolsa, sonca suw guymak, soi ikinjisinden birinjisine onda nég¢e bolan
bolsa, songa guymak we soniunda birinjisinden ikinjisine onda nice galan bolsa, sonca
guymaly. Sundan son her haysy gapda 64 L suw bolyar. Ilki her haysy gapda niceden
suw bolupdyr?

Ug belgili sanyn onluklar 6yjiigindiki sifri yiizliikler we birlikler 6yjiigindiki sifrlerii orta
arifmetigidir. Gozlenyin sany 6zilinin sifrlerinint jemine bolmek netijesinde ¢ykan pay 48.
Eger su sandan 198-i ayyrsak, su sifrler bilen, emma ters tertipde yazylan san ¢ykyar. Su
sany tapyn.
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10.

11.

12.

13.

14.

2
. . n“-n+3 .
Nn-iil nice sany bitin bahasynda —————— drob bitin san bolyar?

n+1

Hasaplan.
) (1_1i+ij:o,6+o,4 2) —13-6,5-(—5}3,75

6 15 10 4 7

0,64-0,45-0,45
. 1 EE AR

1’05_15 36 12)9 26 3
Hasaplan.
1) 3,2(62) — 1,(15) 2) (0,(6) — 0,(45)) - 0,(33)
Hasaplan. 11 1 1
1) 6,4-4,1+3,6-2,2+6,4-2,2+3,6-4,1 2) O,85-E+§-0,85—€-0,65—0,65~§
Hasaplan.
4-5.4-6|+4-3-6

1) (j4-4-[3-6:[8]])-(j4-[3-8]-7|) 2)| [4-9) |

N
a=2,4);b=25-0,25we c=1,2:0,5 sanlaryny kemelyén tertipde yerlesdirin.

m =0,22(23); n = 0,2(223); | = 0,222(3) sanlaryny artyan tertipde yerlesdirin.
a=3,(6); b=3,91-0,25we c =4,68 : 1,3 sanlaryny artyan tertipde yerlesdirin.

Anlatmany okai, dereje esasyny we gorkezijisini aydyn.
1) 6 2) 1,2) 3) a¥ 4) (3c)’

Kopeltmek hasylyny nihili amal bilen ¢alsyrmak miimkin? Calsyrmagy yerine yetirii.
1) 3-3-3-3 2) 0,2-0,2-0,2-0,2 3) (-5)-(-5)-(-5)-(-5)- (-5)

Derejede nége sany kopeltmek hasyly bolyandygyny aydyn. Ony kopeltmek hasyly
gorniisinde yazyn.

1) g* 2) 11° 3) (-3)' 4) (3,2)"

Berlen sanlary 10 esasly dereje gorniisinde yazyn.
1) 100 2) 100 000 3) 1 000 000 4) 100 000 0000

a esasly dereje gorniiginde yazyn.

1) a-a-a-a 2) a-a-a-a-a-a 3) a-a-a-a-a-a-a-a
Anlatmanyn bahasyny denesdirin.

1) Owe -1  2) 1we (-1)° 3) —2° we 2° 4) (-4)" we 4*

GOSMACA YUMUSLAR
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Aillatmanyn bahasyny tapyn.
1 2
1) 3.2° 2) 53% 3) 9-(1§j 4) 100-0,1°

a-ny berlen bahasynda 100a® afilatmanyf san bahasyny tapyi.
1) a=1 2)a=3 3y a=-0,1 4)a:%
Dereje hisiyetinden peydalanyp bir esasly dereje gorniisinde yazyi.

1) 6°-6° 2) 10*-10° 3) 5".5° 4) "¢

Ailatmany derejinin haysy hésiyetinden peydalanyp bir esasly dereje gorniisinde sekil-
lendirmek miimkin?

1) 8%:8° 2) 6°:6 3) a°:a’ 4) x*?:x®
Hasaplan.
5* 0,1 4°.4° 3*
1) 53 2) 0,15 3) 48 4) 32_36
Anlatmany denesdirin.
1) 282 we (227 2) 7°-7* we 7-(7°) 3) (-2°)* we (-2
Hasaplan.
1 3 3 100° 1000"
1 (‘1‘J 2 (17 8) —— 504 o500
3 2 (80+20) (700-200)
Jedweli dolduryii.
a 4 0,7 1,75 3 0 -0,25 0,2 11
4 4
4a-1

h
a=2,4, b=3,6; h=16 bolsa, S= E(a +Db) anlatmanym san bahasyny tapy.

1
a=12,5 h=6,4 bolsa, S= Eah anlatmanyi san bahasyny tapyi.

Asakdaky anlatmalarda harplar nihili sanlary anlatmagy miimkin?

1) arakesme n minut dowam edydr; 2) synpymyzda Y okuwgy bar;
3) 7-nji synpda x sany okuw predmeti okadylyar; 4) bir ayda k giin bar;

5) bir hepdede a giin bar; 6) bir sagatda n minut bar;

7) ders n minut dowam edyiér; 8) bir yyl k giinden ybarat;

9) bir yyl m aydan ybarat; 10) yenil awtomobilde n sany tigir bar.




26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

Kopagzalary kopeldit.

1) (x=7)(x+7) 2) (x+5)(x-5)

3) (8—a)(8+a) 4) (10-c)(c+10)
Kopagza gorniisinde yazyi.

1) (4a-1)(4a+1) 2) (2a+b)(b-2a)
3) (3—5c)(5¢c+3) 4) (7-2m)(2m+7)

Umumy kopeldijini yaydan dasary ¢ykaryii.
1) 3x+3y 2) -8x+12y 3) 15a-5b 4) 14a+28b

Umumy kopeldijini yaydan dasary ¢ykaryn.

1) 6xa+ 6bx 2) ¢®—cd 3) 15ax” +3a°x 4) —a’v® -a’b
Kopeldijilere dagydyii.

1) (a+b)x+(a+b)y 2) 6(m+n)—x(m+n)

3) 2p(n—k)—(n-k) 4) 2d(k —t)—(t—k)
Kopeldijilere dagydyn.

1) b(c+d)+(3c+3d) 2) (Ta—7b)+(ad —bd)
3) (mn+mk)—(n+k) 4) (ac—ap)+(3p—3c)
Kopeldijilere dagydyn.

1) 3x(y+2)+y+z 2) 3tk —kn +5(3t—n)
3)6(x—y)—dx+dy 4) 10n—16m — (5xn —8xm)
Kopeldijilere dagydyn.

1) 8ax +16ay —3bx — 6hy 2) 14ax —7ay —8bx + 4by
3) 2X +X+2Xy+Yy 4) bt —t* +bc—ct

Kwadratlaryn tapawudynyn formulasyny ulanmak bilen hasaplan.
1) 59 —41° 2) 111,32 -11,3°

Kwadratlaryn tapawudynyn formulasyny ulanmak bilen képeltmek hasyly gorniisinde
yazyn.

1) (a—b)*—a’ 2) n* —(m+n)?

3) (x+y)*—4x° 4) 9¢* —(5b—c)?

GOSMACA YUMUSLAR
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Gysga kopeltmek formulasynyn komeginde hasaplan: —
K&peltmek hasylyny kdpagzanyi standart gorniisinde yazyii: (x* + y?)(X+ y)(X—Y)

Deiiligitt dogrudygyny gorkeziti: (X —2)(x + 2)(x* + 4)(x* +16) = x® — 256

Yalitysyny tapyq.
1) (n+m)(m-n)=n*-m?
Hasaplan.

53 +2.53-47 + 47°

1
) 76> —2.76-51+51°

Hasaplan.

1) 1005-995

4) 1,09-0,91

Y 6nekeylesdirii.

2 2 2
2 (1—x2 - (x—l)zj'(l_x) 14 x

3,6°-2-3,6-0,4+0,4°

2) (X=Y)(x+y)=x"+y?

2 2
2) 2,9°+2-2,9-21+2,1

2,6°-2,4°

6) 97-2,2+2,6° 0,47

2) 108-92 3) 0,94-1,06
5)101.9° 6) 991002
77 9 9

2 azbz((ajb)z (ai+ b2)+ (a+2b)3 &+%B

Droby gysgaldyn.
X2 —x+1 n°-7n+6 X —X
b X' +x*+1 2) n? -1 3 X2+ %2
Nébellini tapyi.
3 .7 3
1)2:x:13:2E 2) 3—:2—=3—:X 3)5§:7
3 7 5 10 4
Amallary yerine yetirin.
2_
1) 9a 1 a +12a S;a : 9
(3-2a) a-3 27-a a“+3a+9

1,4%-1,8°

—=X:6

agN



46.

47.

48.

49.

c+5 c+5) c*+5c c°+5
2) + : +
5c-1 c¢+1) 1-5¢ c+1

X+5 X+7 | x+3 2 74X
3) 5 +— : +
X°+81 x“-18x+81 X—-9 9+ X

3x+10 Xx—4Y X+21 X+3
4) + ’ 2 2
X+4 X+6 16-8x+x- 16-X

Deiileméni ¢oziin.

1) 420 : (160 — 1000 : x) = 12 2) (360 + x) - 1002= 731 460
3) x: 2,0(6) = 0,(27) : 0,4(09) 4) 2,8x — 3(2x — 1)=2,8 - 3,19x
5) 0,9(4x — 2) = 0,5(3x — 4) + 4,4 6) 6,4(2 — 3x)=6(0,8x — 1) + 6,3

Soraglara jogap berif.
1) x-yn ndhili bahasynda 2(3—5x) anlatmanyn bahasy 4(1— X) bahasyndan 1-e kem bolar?

2) X-yi ndhili bahasynda —3(2x +1) anlatmanyn bahasy 8x+5 bahasyndan 20-d artyk
bolar?

3) x-yn ndhili bahasynda 5x + 7 anlatmanyn bahasy 61—10x bahasyndan 3 esse kem bolar?

4) x-yn nihili bahasynda 8 — x anlatmanyn bahasy 7 —x bahasyndan 2 esse artyk bolar?

Denleméni ¢oziin.

1) 5x+3(x-1) =6x+11 2) 6+(2—4x)+5=3(1-3x)

3) 3x—5(2—X) =54 4) 0,5(2x-1)—(0,5-0,2x) +1=0
5) 8(x—7)-3(2x+9) =15 6) 0,15(x—4)=9,5-0,3(x-1)

7) 0,6-0,5(x~1) = x+0,5 8) 3(3x—1)+2=5(1-2x)-1

9) 3x(2x—-1)—-6x=(7-x)=90 10) 1,5(3+2x) =3x(x+1)-30

11) 5x(12x—7)—4x(15x—11) = 30— 29x
12) 24x—-6x(13x—-9) =-13-13x(6x-1)
13) 3(—2x+1)-2(x+13) =7x—-4(1-X)
14) —4(5-2x)+3(x—4) =6(2—x)—5x
15) 3x(4x—1) —2x(6x—5) =9x —8(3+ X)
16) 15x+6x(2—-3x) =9x(5-2x)—-36
Drob-rasional denllemeleri ¢oziin.

XX 2) 2x+3=2% 3) X _X_5
43 5 28
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50.

ol.

52.

53.

o4,

95.

56.

S7.

4) XX 5) Y _q
9 12 3 5
gy 2_a_1 7N Xox-1
12 8 3 4
8)5—m+m+4:0 9) E+£=E
9 3 14 2 7
10) 6x—5:2x—1+2 11) 4x—11+13—7x:2
7 3 15 20
12) 5 x+3x—1:4 13) 5x—7_x—5:5
2 5 12 8
14)5_3—2x:0 15) 3x+5_x+1=1
4 5 5 3
16) 2x—1_x+1=x 17) 12—x_2—x=§
6 3 4 3 6
18) 6x—1_§=2 19) 1_x—3=2—x 4
15 5 3 3
20) 2x+1+3=§_6—x 21) x+13_2=3—x+1
6 12 10 5 15 2

Ugburglugyh perimetri 44 cm. Bir tarapy ikinjisinden 4 cm kigi, iigiinji tarapyndan bolsa
2 esse uzyn. Ugburglugyt taraplaryny tapyii.

Firma umumy meydany 166 m? bolan ii¢ yer ugastoguny kérenda bermekgi. Olardan biriniii
meydany ikinjisinden 1,5 esse uly, liclinjisinden bolsa 6 m?-a kigi. Her bir yer ugastogunyn

meydanyny tapyi.

Ug yoldas bagdan alma yygdylar. Birinjisi jemi almanyn ¢éryegice, ikinjisi jemi almanyf
yarysyea, iciinjisi bolsa 17 sany alma yygdy. Jemi nége sany alma yygylypdyr?

190 g duzly ergine 10 g duz saldylar. Sundan son ondaky duzun mukdary 4,5% -e artdy.
Erginde ilki nd¢e duz bolupdyr?

Men oylan san yarysynyn yarysyna deni bolsa, haysy sany oylapdyryn?

Iki skafdaky kitaplaryn sany 80 bolup, birindéki kitaplar ikinjisinddkiden 16 sany kop.
Skaflarda ndceden kitap bar?

Traktoryn onki tigiri 4 gezek aylananda yzky tigiri 1 gezek aylanyar. Hany aydyn, traktoryn
yzky tigiri 1000 metr yorese, 6niki tigiri ndge metr yorar?

Galam, rucka we sirkul iigin 630 som tdlendi. Rucka galamdan 4 esse gymmat eken,
sirkuldan bolsa 170 som arzan ekendigi mdlim bolsa, galamyn bahasy nége?



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

75.

Tapawudy 36-a den bolan iki sandan biri ikinjisinden 4 esse uly bolan sany tapyi.
Iki natural sandan biri ikinjisinden 6-a uly. Olarynl jemi 38-e denl. Su sanlary tapyn.

Yzygider gelen iki natural sanyn kwadratlarynyn tapawudy 49-a deii. Su sanlardan kigisini
tapyn.

Yzygider gelen 4 natural sanyn jemi 50-4 deil bolsa, olardan kigisini tapyii.

Men bir san oyladym. Ony 2-d bolsem hem, 2-ni ayyrsam hem birmetizes san emele gelyir.
Men néhili san oyladym?

Pisik we towsan bilelikde 7 kg, it we pisik 10 kg, it we towsan bolsa 11 kg bolsa, towsanyn
massasyny tapyn.

Funksiya y = 5X — 1 formula bilen berlen. Eger argumentin bahasy —1-e defi bolsa,
funksiyanyn bahasyny tapyn.

Funksiya y = 4x — 3 formula bilen berlen. Eger argumentin bahasy 1-e deii bolsa,
funksiyanyn bahasyny tapyn.

Funksiya y = -bx + 3 formula bilen berlen. Eger argumentint bahasy —2-d deni bolsa,
funksiyanyn bahasyny tapyn.

Funksiya y = 5x — 1 formula bilen berlen. Eger funksiyanyn bahasy —6-a den bolsa, argu-
mentin bahasyny tapyn.

Funksiya y = 2x — 3 formula bilen berlen. Eger funksiyanyn bahasy —7-4 den bolsa, argu-
mentin bahasyny tapyn.

Funksiya y = —4x — 5 formula bilen berlen. Eger funksiyanyn bahasy —9-a deni bolsa, argu-
mentin bahasyny tapyn.

Motorly gayyk 12 km/h tizlik bilen denidlgegli hereketlenyin bolsa, ndge wagtda X km yoly
gecer? Eger wagty Y bilen belgilédp alsak, y-i x arkaly anladyn.

Motorly gayyk 10 km/h tizlik bilen denidlgegli hereketlenyin bolsa, ndge wagtda X km yoly
gecer? Eger wagty Y bilen belgilédp alsak, y-i x arkaly anladyn.

Motorly gayyk 8 km/h tizlik bilen dendlgegli hereketlenyin bolsa, nige wagtda X km yoly
gecer? Eger wagty Y bilen belgilédp alsak, y-i x arkaly anladyn.

Funksiya y = —=3X + 4 formula bilen berlen. Bu funksiya degisli 6 nokadyn koordinatala-
ryny yazyn.

Funksiya y = —2x + 7 formula bilen berlen. Bu funksiya degisli 5 nokadyn koordinatalaryny
yazyn.
Funksiya y = 3x + 1 formula bilen berlen. Bu funksiya degisli 4 nokadyn koordinatalaryny
yazyn.
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Funksiya y = =3x + 24 formula bilen berlen. Bu funksiyanyi Ox ok bilen kesisme nokady-
nyn koordinatalaryny yazyn.

Funksiya y = X + 4 formula bilen berlen. Bu funksiyanyin Ox ok bilen kesisme nokadynyn
koordinatalaryny yazyn.

Funksiya y = 5x + 10 formula bilen berlen. Bu funksiyanyii Ox ok bilen kesigsme nokadynyn
koordinatalaryny yazyn.

Funksiya y = 6x + b formula bilen berlen. Bu funksiya K(2; 1) nokatdan ge¢ydndigi mélim
bolsa, b-ni tapyn. Su funksiya A(1; —5) nokatdan ge¢yarmi?

Funksiya y = 9x + b formula bilen berlen. Bu funksiya K(1; 3) nokatdan ge¢yéndigi malim
bolsa, b-ni tapyn. Su funksiya A(2; 4) nokatdan gecyarmi?

Funksiya y = 10x + b formula bilen berlen. Bu funksiya K(2; 10) nokatdan gecyandigi
maélim bolsa, b-ni tapyn. Su funksiya A(10; 1) nokatdan gegydrmi?

y = kx + 7 funksiyanyn grafigi P(1; 4) nokatdan gegse, k-ny tapyn. Bu funksiya A(4; 1)
nokatdan ge¢yarmi?

y = kx + 4 funksiyanyn grafigi P(2; —2) nokatdan gegse, k-ny tapyi. Bu funksiya A(2; 4)
nokatdan ge¢yarmi?

y = kx — 2 funksiyanyn grafigi P(-3; 4) nokatdan gecse, k-ny tapyn. Bu funksiya A(1; —4)
nokatdan ge¢yarmi?

y = bx + 4 funksiyanyn grafigine A(1; 9); B(2; —6); C(3; 19) nokatlar degislimi?

y = =2x + 3 funksiyanyn grafigine A(1; 1); B(2; 1); C(4; —5) nokatlar degislimi?

y = 6x — 8 funksiyanyn grafigine A(2; 4); B(2; —6); C(4; 16) nokatlar degislimi?

y = kx + 1 funksiya x = 1 bolanda 18 bahany kabul etse, k-ny tapyn.

y = kx — 2 funksiya x = 4 bolanda 18 bahany kabul etse, k-ny tapyn.

y = kx + 8 funksiya x = 1 bolanda 18 bahany kabul etse, k-ny tapyn.

y = 5x + 4 we y = 5x — 4 funksiyalaryn grafiklerini bir koordinatalar ulgamynda yazyn.
y = 5x + 4 we y = -5x + 4 funksiyalaryn grafiklerini bir koordinatalar ulgamynda yazyn.

y =2x+ 4 wey =X+ 2 funksiyalaryn grafiklerini bir koordinatalar ulgamynda yazyn.
y = -2x + 3 funksiyanyn grafigi koordinatalar tekizliginiii haysy céryeklerinden gegyar?

y = 2x + 3 funksiyanyn grafigi koordinatalar tekizliginin haysy ¢aryeklerinden gec¢yéar?

= —2x — 3 funksiyanyn grafigi koordinatalar tekizliginiii haysy céryeklerinden gegyar?
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100.

101.
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104.

105.

y = 2x — 3 funksiyanyn grafigi koordinatalar tekizliginii haysy ¢éryeklerinden gegyér?

Egery = -2x — 3 we y = ax + 5 funksiyalar X = 2 bolanda birmenzes bahalar kabul etse,
a-nyi bahasyny tapyn.

Egery = 3x — 3 we y = ax + 5 funksiyalar X = 2 bolanda birmetizes bahalar kabul etse,
a-nyi bahasyny tapyn.

Egery = -4x — 7 we y = ax — 1 funksiyalar x = 3 bolanda birmenizes bahalar kabul etse,
a-nyi bahasyny tapyn.

Eger y = —4x — 7 we y = 2x — b funksiyalar x = 3 bolanda birmefizes bahalar kabul etse,
b-nin bahasyny tapyi.

Egery = x—5wey = 3x — b funksiyalar X = 5 bolanda birmertizes bahalar kabul etse, b-nin
bahasyny tapyn.

Egery = 6x — 7 we y = 2x — b funksiyalar x = 2 bolanda birmerizes bahalar kabul etse, b-nin
bahasyny tapyn.

Yyldyrymy sesini A(—1; 3), B(3; 7) we C(2; —4) nokatlardaky adamlar bir wagtda esitdiler.
Yyldyrym bolan nokady# koordinatalaryny anyklas.

1) y=-0,4x + 1; 2) y = 0,(3)x — 3; 3) y = —0,5x — 2 funksiyalaryn grafiklerini bir koordina-
talar ulgamynda ¢yzyn.

106. X -y tapyn.
. 3x—4y=3 3x+4y=11 ; 2x—-3y=3
2
X+2y=1 ) 5x-2y=1 X+2y=5
ot . | 3X—2y=-8 o et .
107. (x; y) sanlar jibiiti ulgamyn ¢ozglidi bolsa, y — X-1 tapyn.
X+3y=1
. |2X=3y=5 e . .
108. (x; y) sanlar jibiiti ulgamyn ¢ozgiidi bolsa, X + y-i tapyil.
3X+y=2
. | 2X+Y=8=0 e . .
109. (x; y) sanlar jiibiiti ulgamyn ¢ozgiidi bolsa, Xy-i hasaplan.
3X+4y-7=0
3x-2y=1 N 5
110. Eger bolsa, y?— X?-niil bahasyny tapyn.

111.

112.

4x—-y=-2
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114.

115.

116.

117.

118.

1109.

120.

. Egerk>0we b <0 bolsa, y = kx + b funksiyanyn grafigi koordinatalar tekizliginin haysy
ciaryeginde yerlesyar?

Eger k <0 we b > 0 bolsa, y = kx + b funksiyanyn grafigi koordinatalar tekizliginin haysy
ciaryeginde yerlesyar?

Eger k <0 we b <0 bolsa, y = kx + b funksiyanyn grafigi koordinatalar tekizliginin haysy
ciaryeginde yerlesyar?

Eger k>0 we b >0 bolsa, y = kx + b funksiyanyn grafigi koordinatalar tekizliginin haysy
ciaryeginde yerlesyar?

Satyjyda diirli agyrlykdaky 10 das bar. Daslaryn agyrlyklary degislilikde 1 gram, 2 gram, 3
gram yaly barha artyar, ahyrky dasyn agyrlygy 10 gram. Sulara goréd asakdakylary anyklan:

a) Satyjy bulardan umumy agyrlygy tik san ¢ykyan ikisini nd¢e sany usulda almagy miim-
kin?

b) Satyjy bulardan umumy agyrlygy 3-e boliinyin san ¢ykyan 3 dasy nédge sany usulda
almagy miimkin?

¢) Satyjy bulardan umumy agyrlygy 24 gram ¢ykyan daslary nég¢e hili usulda almagy
miimkin?

Pisa getirip beriji 4 pisany diirli menzilddki hemiselik 4 miisderd her giin eltip bermeli.
Pisa getirip beriji tukatlanmaz yaly her giin bu miisderilere pisany eltip bermek tertibini
iytgedip durmagy karar edyir, yagny ol hi¢ haysy iki giinde miisderilere pisa eltip bermek
yzygiderligini birmenzes etmeli dil. Ol bu diizgiini berjay etmek bilen kopi bilen néce giin
hereket edip biler?

Satyjyda 1 kg, 3 kg, 5 kg, 7 kg we 9 kg-lyk daslar bar. Ol bularyn kdmeginde jamly
terezide nége hili agyrlygy 6l¢édp biler? (Munda terezinifi 6niim goyulyan tarapyna daslar-
dan hi¢ haysyny goymaga rugsat berilmeyir.)

Asakdaky serti kanagatlandyryan, 100-den kigi nédce sany bitin poloZitel sanlar:

a) 2-4 hem, 3-e hem boliinyar;

b) 2-4 boliinyér, yone 3-e bolinmeyir;

¢) 3-e boliinyér, yone 2-4 boliinmeyér;

d) ya-da 3-e, ya-da 2-4 boliinyar;

e) 2-4 hem, 3-e hem bdliinmeyér?



HALKARA BAHALANDYRMAK MAK-
SATNAMASYNA DEGISLI YUMUSLAR

1. Yérite awtomatdan 7 hili refike boyalan togalak elgalgye satyn almak miimkin. Leyla syn-
lap duran wagt adamlar awtomatdan 306 el¢algyc satyn aldy we olaryn 23 -si gok renikdedi.
Bu awtomatdan satyn alnan sonky el¢algyjyn refiki gok bolmak dhtimaly nidce? Jogaby
ady drob gdrniisinde yazyn.
2. Asakdaky denlemeleri kanagatlandyryan x we y-iii bahalaryny tapyi.
3x+y=13
S5x -y =27
3. Jemile funksiyanyn grafigini sekillendiryér:
* Grafik goni ¢yzykdan ybarat.
* Grafik y oky bilen (0; 3) nokatda kesisyar.
Asakdaky funksiyalardan haysysy seyle grafige eye bolmagy miimkin?
A y=x*+3 B)y=3x+1 Q)y=3xx-1 D)y=x+3
4. Deniz derejesindédki X °C temperatura wagtynda deniz derejesinden y metr beyiklikdéki
temperaturany (t °C) hasaplamagyn formulasy getirilen. Eger deniz derejesindiki
temperatura 21 °C bolsa, 2000 m beyiklikdidki dagyn depesindiki temperatura négéd den?
t=x- 65 y
100
5. Haysy (x;y) sanlar jiibiitligi 3x + 4y = 24 denleméni kanagatlandyryar?
A) (0 8) B) (3; 4) C) (4:3) D) (6; 0)
6.  Pikir yoretménin hersi iicin «dogry» ya-da «nddogry» saylawyny belgilén.
Pikir yoretme dogry niadogry
8% sany 8% sanyndan 8 esse uly
8% sany 8 sanyndan 10 esse uly
7. (-B)®+ (-1)*+ 5% anlatmanyn bahasy na¢éd den?
A) -1 B)1 GO D)5
8. 7% sanynyn ahyrky sifri nd¢d den?
Al B)3 C)7 D)9
y , 7,21 - 3,86 y o
9. Asakdaky afnlatmalardan haysysy ~1009 drobun bahasyna il yakyn bolar?
7-3 7-4 7-3 7-4
A) — B) — — D) —
) 10 ) 10 ¢) 11 ) 11
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10.

Ikinjisi 2n bolan ii¢ yzygider sanyn jemi nama deii?
A)6n+3 B) 6n ¢)6n-1 D)6n-3

11. Céarede m sany oglan we n sany gyz gatnasyar. Hersi 2 sanydan sar alyp gelipdir.
Asakdakylaryn haysysy sarlaryit umumy sanyny ailadyar?
A) 2(m +n) B) 2+ (m + n) C) 2m +2 D) m +2n
12. Grafikde 4 yylyn dowamynda iki gorniisdéki i¢gi suwun (liziimli we limonly) satylanlyk
diagrammasy gorkezilen. Sonky 10 yylyn dowamynda satuw géwriimi hemiselik bolsa,
haysy yylda iizimli i¢ginin satuw géwrlimi limonly i¢ginin satuw gowriimi bilen birmenzes
bolupdyr? Yumus netijesini funksiyanyi grafigi arkaly diisiindirif.
50,,:f:f:,,,,,,,,,,,ffﬁffﬁffﬁ,,,,,,,,,,,ffffffﬁff,,,,,,,,,,,ff """"""""
e T B
IR B B
20t &
101
0 1998
13. xy + 1 aillatma ndméni anladyar?
A) 1-iy -e gosup, soi X -a kopeltmek
B) x we y -i 1-e kopeltmek
C) X -y y -e gosup, soni 1 -1 gosmak
D) x -y y -e kdopeldip, son 1 -1 gosmak
14. Jedwelde diirli beyiklige eye bolan gyrymsynyi ir sagat 10:00 daky kolegesiniii uzynlygy
getirilen. 50 cm beyiklikdéki gyrymsynyn irki sagat 10:00 daky kdlegesinini uzynlygy
néhili bolar?
A) 36 cm B) 38 cm C) 40 cm D) 42 cm
Gyrymsynyi beyikligi (cm) Kélegesiniil uzynlygy (cm)
20 16
40 32
60 48
80 64
15. «Real Burger» kompaniyasynyn 5 restorany bar. Su bés restoranda iggérler sany degisli-

likde 12, 18, 19, 21 we 30 sanyny diizyar.



16.

17.

18.

19.

20.

21.

22.

— Bés restorandaky isgérlerin sanynyn orta arifmetigini tapyi.
— Bés restorandaky isgérlerint sanynyin medianasyny tapyi.

— Eger 30 isgér bar restoranyn isgérleriniii sany 50-4 yetirilse, bu yokardaky orta arifme-
tik baha we mediana néhili tésir eder?

X +y =12 we 2x + 5y = 36. x we y bahalaryny tapyn.

A)x=2,y=10 B)x=4,y=8 C)x=6,y=6 D)x=8,y=4
Haysy ailatma 4(3 + X) aillatma den?
A) 12 +x B)7+x C) 12 + 4x D) 12x

Asakdaky jedwelden peydalanyp 256 - 4096 anlatmanyn bahasyny 4-liii derejesi
gornilisinde anladyn.

41 42 43 44 45 48
4 16 64 256 1024 4096
A) 41 B) 41 C) 412 D) 413

Yérite enjamda 100 konfet bolup, onuii dessesi aylandyrylanda 1 sanydan konfet diisyar.
Ondaky konfetler gok, giilgiin, sary we yasyl bolup, olarynl hersi birmenzes mukdarda we
garylyp goyberilen. Maksud enjamyn dessesini towlap, bir giilgiin konfet aldy. Desséni
towlamak nobaty Myrada geldi. Myradyn giilgiin konfet almak dhtimallygy barada haysy
pikir yoretme yerlikli?

A) Ol anyk giilgiin konfet alyar.

B) Munun dhtimaly Maksudyn giilgiin konfet almak dhtimalyndan koprak.

() Munun dhtimaly Maksudyn giilgiin konfet almak &htimaly bilen birmeiizes.

D) Munui dhtimaly Maksudyn giilgiin konfet almak &htimalyndan kemrik.

400 sany mekdep ugurymlarynyn 50 -si uniwersitete, 100 sanysy politehnika tehnikumyna,
150 -si biznes kollezine we galanlary ise girmegi meyillesdiryirler.

Tegelek diagrammada su okuwgylaryn tiliislerini degislilikde gorkezin. Diagramma degisli
belgileri goyun.

Taksi kompaniyasy her bir miiniilen taksi masynyny siiriijisinden mejbury 2,5 miifi som we
her bir yoran kilometr {i¢in 0,2 miifi som alyar. Asakdaky afilatmalardan haysysy n kilometr
yol yorén taksiden alynyan harajaty gorkezyar?

A) 2,5 +0,2n B) 2,5 0,2n C)0,2 - (25 + n) D)0,2 2,5 +n

Agajynl uzynlygy 40 cm-e den. Ol 3 bolege boliindi. Boleklerin uzynlyklary asakdakylara
deni (cm):

2Xx=5
In uzyn bolegin uzynlygyny tapyn.

X+7 X+ 6
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23. Okuwgylar muzeye syyahata barmakcy. Biitin synp {i¢in giinortanlyk 150 miin som. Her
bir okuwgy ti¢in giris bileti 15 000 somy diizydr. Synpda x sany okuwg¢y bar. Ekskursiyan-
yn umumy bahasy k miiit somy diizyér. k-nyn bahasyny hasaplamagyii formulasyny yazyn.

24. Islendik natural n sany ii¢in asakdakylar dogrumy ya-da nddogry?

Dogry

Nadogry

25. Hans (Berlin, Germaniya) we Mark (Sidney, Aw-
straliya) hemiselik yagdayda bir-birleri bilen inter-
net arkaly baglanyp duryarlar. Geplesmekleri iigin
olar internete bir wagtda girmeli bolyarlar.

Dogry gelydn wagty anyklamak tligcin Mark
diinydnin diirli nokatlaryndaky wagt jedwellerini
owrenip ¢ykdy we asakdaky maglumatlary aldy:

1-nji yumus. Internetde geplesik yagdayyny éwrenip, jedweli dolduryn.

Grinwi¢ 24:00

Berlin 1:00

Berlin wagty | Sidney wagty
3:25
20:30
13:00
3:00

Sidney 10:00

2-nji yumus. Geogafiya we fizika mugallymlary bilen s6hbetlesip (interwyu alyp), internetden
maglumatlar toplap, jedweli dolduryin we jogaplaryiiyzy esaslandyryi.

Sankt-Peter-

Grinwig Samarkant, A Seul,
boyunca Ozbegistan Ri‘;gif/a Nyu York, ABS Koreya
24:00
16:00
2:30
13:50
20:15
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1.

Ikibelgili san bilen su sanyn ters tertipde yazylanynyi jemi natural sanyin kwadratyny
beryér. Seyle sanlaryn &hlisini tapyn.

Kwadrat gorniisinddki howzun gapdal taraplaryndan 1 m ¢erde kici bag bar. Elimizde 1 m
lik 2 tagta bar. Su baga ge¢mek {i¢in bu tagtalardan néhili peydalanmaly?

Asliddin aga 90 giinliik dyng¢ algyny obada gecirdi. Munda ol agakdaky diiziinleri berk
berjay etdi: her ikinji giin (giinaga) suwa diismége, her {i¢iinji glin diikkandan 6niim satyn
almaga bardy, her bisinji giin bolsa bagda isledi. Birinji giin Asliddin aga hemme is bilen
birden mesgullandy we 6rdn yadady. Dyng alys dowamynda nége giin:

A) «yakymly» (bu giin ol difle suwa diigyar);

B) «tukatly» (hi¢ néhili is etmeyér);

() «agyr» (li¢ isi etmeli bolan giin) bolar?

A) 200-den kigi, yazuwynda 1 we 2 sifrlerinin ikisi-de gatnasyan nige sany natural san
bar?

B) milliondan kigi, yazuwynda 1, 2 we 3 sifrlerinin iigiisi-de gatnagyan nice sany natural
san bar?

10 km-e ylgamak yarysynda Myrat 9 641 m ylgady. Soil 3 456 dm we 12 340 mm yoredi.
Son yadap, togtap galdy. Myrat pellehana ¢enli yene nige santimetr ylgamaly?

Jemile, Kamila, Leyla we Maksud wagonda bir
stoluil dasynda otyrlar. Olaryn ikisi génide (hereket
yonelisi tarapa), galan ikisi bolsa yonelise ters otyr-
lar. Olaryn ikisi dpisge tarapda, galan ikisi bolsa
yodanyn yanyndaky oturgycda otyrlar.

Menin bilsimge:

— Jemile Leyla diagonal garsylykly otyr;

— Maksud goni yonelise garap otyr;

— Kamila bolsa Jemildnin yanyndaky oturgycda otyr.
Mana agakdakylaryn yene haysysy malim?

A) Leyla yonelige ters otyr.

B) Leyla dpisge tarapdaky oturgycda otyr.

() Kamila yodanyn yanyndaky oturgycda otyr.

D) Jemile Maksuda garsylykly otyr.

Klinika sagat 9:00-dan 17:00-a cenli isleyér. Her bir ndsaga 15 minut wagt berilyar we her
bir lukmana 30 minutlyk glinortanlyk wagty berilyér.
Eger klinikada 4 lukman isleydn bolsa, bir glinde nége ndsag kabul edilmegi miimkin?

Sakina matematika predmetinden 6y isi tigin 30 sorag berildi. Birinji 20 soragyn hersini
¢ozmek Uicin 3—5 minuda ¢enli wagt gidyér, ahyrky 10 soragy ¢6zmek iicin bolsa 5-10
minuda ¢enli wagt gidyar.

Sakina 19:00-da 0y isini yerine yetirip baslayar we her 30 minutdan sofi 15 minutlyk ar-
akesme edyar. Ol her gezek 30 minudyn ahyryna ¢enli 6zi yerine yetirip duran islendik
soragy tamamlap, son arakesmé ¢ykyar.

Ol 6y isini tamamlamagy miimkin bolan iil ir wagt haysy?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Satyjyda diirli agyrlykdaky 10 sany das bar. Daslaryn agyrlyklary degislilikde 1 gram, 2
gram, 3 gram yaly barha artyar, ahyrky dagyn agyrlygy 10 gram. Sona goré, asakdakylary
anyklan:

A) Satyjy bulardan umumy agyrlygy tik san ¢ykyan ikisini ndce sany usulda almagy miim-
kin?

B) Satyjy bulardan umumy agyrlygy 3-e boliinyén san ¢ykyan 3 sany dasy nice sany usul-
da almagy miimkin?

C¢) Satyjy bulardan umumy agyrlygy 24 gram ¢ykyan daglary ndge hili usulda almagy
miimkin?

Naébelli sanyni 20 bilen tapawudy sol sanyn 32 bilen tapawudyna defi. Bu haysy san?

Barnonyn pisiklerinin we jiiyjelerinin sany defl. Barno 6y haywanlarynyn ayaklaryny
sananda jemi 48 ¢ykdy. Barnonyn nége sany jiiyjesi bar?

Melike we Rano arcany bezemek ii¢cin kagyzdan gusjagazlary yasady, munda Melike yasan
bezegler sany Ranonyiikydan 8 -e koprak. Eger gyzlar jemi 26 bezeg yasan bolsa, Rano
yasan bezegleriii sanyny tapyi.

Satyjyda 1 kg, 3 kg, 5 kg, 7 kg we 9 kg-lyk daslar bar. Ol bularyn kdmeginde jemly
terezide nige hili agyrlygy 6l¢ép biler? (Munda terezinin 6niim goyulyan tarapyna daslary
goymaga rugsat berilmeyar.)

Asakda berlen hokiimlerin haysysy dogry?

Lobar dayzasynyn oyline ¢enli 6 km yol gecdi. Welosipedin spidometri biitin yolun dowa-
mynda sagadyna 18 km tizlikde yorandigini gorkezdi.

A) Lobar dayzasynyil 6yiine barmak iicin 20 minut wagt sarp etdi.

B) Lobar dayzasynyn dyiine barmak ti¢in 30 minut wagt sarp etdi.

() Lobar dayzasynyn 0yiine barmak iicin 3 sagat wagt sarp etdi.

D) Lobar dayzasynyn 0yiine barmak ii¢in ndge wagt sarp edendigini bilip bolmayar.

Dilber 6yiinden 4 km uzaklykda yerlesen deryanyn boyuna bardy. Ol derya barmak ii¢in
9 minut wagt sarp etdi. Oye gaydysyn uzynlygy 3 kilometr bolan gysga yoldan barmaga
karar etdi. Gysga yoldan ol 6yiine 6 minutda yetip geldi. Dilberin derya baryp, gaydandaky
ortaca tizligi sagadyna ndge km bolupdyr?

Men 6yden mekdebe 30 minutda baryaryn. Menin inim bolsa 40 minutda baryar. Eger inim
menden 5 minut 611 giden bolsa, ony ni¢e wagtda kowup yeterin?

Alma yygyp gelyan oglan yolda dusan 1-nji yoldasyna hemme almasynyi yarysyny we ya-
rym alma, 2-nji yoldasyna galan almalaryii yarysyny we yene yarym alma, 3-nji yoldasyna
bolsa ondan galanynyn yarysyny we yarym alma berdi. Sundan son galan 3 almasyny 6zi
iydi. Oglan nige sany alma yygypdyr we her haysy yoldasyna ni¢e sanydan alma beripdir?
Cagalar wiktorina oynadylar. Dogry jogap iicin 2 hoz berilyér. Nddogry jogap ticin bolsa
3 hoz alyp goyulyar. 15 oyundan sonl 1 ¢aga utmady hem, utdurmady hem. Bu ¢aga néce
sany dogry we nédg¢e sany nadogry jogap beripdir?

Oylanan 3 belgili sandan 7-ni ayyrsak, tapawut 7-a4 boliinyar. Eger 8-1 ayyrsak, tapawut
8-e; 9-y ayyrsak, 9-a boliinyar. Oylanan sany tapyn.
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Eger hemme harytlaryii bahasy 20% arzanlasdyrylan bolsa, ilatyii satyn almak miimkingili-
gi ndce goterim artar?

12 adamda 12 miint som pul bar. Olardaky her bir erkek adamda 2 miifi som, her bir ayalda
500 som, her bir ¢agada bolsa 250 somdan pul bar. Su 12 adamyii i¢inde nice ¢aga bolup-
dyr?

Téze yolunan lizlimin 55%-1 suw. Kigmisin ¢yglylygy bolsa 15%. 10 kg kismis tayyarlamak
licin ndge liziim gerek?

a, b we ¢ sanlaryndan biri polozitel, biri otrisatel we biri 0-a defi. Sunun bilen birlikde
|a] = b?(b — ) denlik dogry. Berlen sanlardan haysysy polozitel bolmagy miimkin?

Otly uzynlygy 450 m bolan kopriiden 45 sekuntda, piirsiin yanyndan bolsa 15 sekuntda
gecgyir. Otlynyn tizligini we uzynlygyny tapyi.

Tramwaya ikinji duralgadan yolaggylar miindiiler we olaryn yarysy oturgyclarda oturdy.
Eger bu duralgadan son yolagcylar sany 8%-e artan bolsa we tramwaya 70-den artyk adam
sygmayanlygy mélim bolsa, ikinji duralgada nédce sany adam miiniipdir?

Deniz suwunda 5% duz bar. 40 litr defliz suwuna nége litr arassa suw gossak, emele gelen
suwdaky duzuil mukdary 2% bolar?

Amatsyz howa sebépli yeralmanyn bahasy 20%-e goterildi. Aradan biraz wagt gegenson,
onun bahasy 20% arzanlady. Yeralmanyn ahyrky bahasy o6iiki bahasyndan arzanmy ya-da
gymmat? Nice goterime?

Iki okuwgy bir wagtda bir 6yden bir mekdebe garap yola ¢ykdy. Olardan biriniii ddimi
ikinjisinifikiden 20% gysga, yone bu okuwgy ikinjisine garanda birmefizes wagt aralygynda
20% kop ddim &tdi. Mekdebe haysy okuwcy 611 yetip geler?

Stadiona girmek {i¢in biletin bahasy 200 som. Biletiii bahasy arzanlasdyryldan son
tomasacylaryil sany 25%-e, pul diisiimi bolsa 12,5%-e artdy. Arzanlasdyrylandan son
biletin bahasy nd¢e som bolupdyr?

Awtomobil sdherden oba 50 km/h tizlik bilen, gaydysyn bolsa 30 km/h tizlik bilen hereket
etdi. Onun biitin yoluit dowamyndaky ortaga tizligini tapyi.

Iki yiik magyny A-dan B-ge bir wagtda yola ¢ykdy. Birinjisi biitin yola sarp eden wagtynyi
yarsynda 50 km/h tizlik bilen, galan wagtda 40 km/h tizlik bilen hereketlendi. Ikinji yiik
masyny bolsa yoluil birinji yarymyny 40 km/h tizlik bilen, ikinji yarymyny bolsa 50 km/h
tizlik bilen ge¢di. Haysy masyn B-ge 611 yetip barar?

LOGIKI YUMUSLAR




LOGIKI YUMUSLAR

MATEMATIKI ADALGALAR

Adalga Sozlik manysy we diistindirisi
1 Arifmetika Grekge <<arithmo§?> sOziinden alflan l?olup,
san sungaty diyen manyny ailadyar.
Al-Horezminiil «Al-jabr wa al-mukobala» eserindiki «al-jabr»
2 Algebra sOziinin yewropaga aydylysy bolup,
tirkmen dilinde saylamak, doldurmak manysyny anladyar.
3 Bolmek belgisini iki nokat bilen belgilemegi ylma nemes alymy
Leybnis X VI asyrda girizipdir.
Latynga «coefficiens» sdziinden alnan bolup,
4 | Koeffisiyent kémeklesiji diyen manyny anladyar.
Bu termini XVI asyryn ahyrynda Fransua Wiyet girizipdir.
5 «Polozitel» we Ali Kuscgy «Hasap risolasy»
«otrisatel» («Kitapul Muhammediya») atly eserinde 1425-nji yylda ulanypdyr.
6 Natural Latynga «naturalic» sézi:mden alnan bolup,
tirkmen dilinde hakyky ya-da tebigy diyen manyny anladyar.
7 parallel Grekge «parallelas» sdziinden alnan bolup,
tiirkmen dilinde yanasyk baryan diyen manyny anladyar.
8 | Perpendikulyar Latynga «perpendi_colaric?s» sé')‘z’iinden gelip g:vykal} we tlirkmen dilinde
dik duryan diyen manyny anladyar.
«Plyusy (latynga «plus» — koprak) we «minusy» (latynga
9 +we — «minus» — kemrak) adalgalary Fibonag¢inin 1202-nji yylda yazylan
«Ziber abasy» atly eserinde dusyar.
10 Prosent Latync¢a «procentum» séziinden alnan bolup,
(goterim) tiirkmen dilinde yiizden diyen manyny anladyar.
. Latynga «pro» we «portia» sozlerinini birikmesinden emele gelen,
1 Proporsiya tirkmen dilinde iki diyen manyny anladyar.
. ., Grekce «sym» we «metrio» sozlerinin birikmesi bolup,
12 | Simmetriya . e . ., w1 1
tirkmen dilinde 6lgeg diyen manyny anladyar.
Sistema Grekge «systhemay soziinden alnan bolup, tiirkmen dilinde bolekle-
13 b : o - 11y
(ulgam) rden diiziilen, birlesen, biitin, ulgam diyen manylary anladyar.
Latynga «formulay soziinden gelip ¢ykan bolup, tiirkmen dilinde
14 Formula a . N
malim kanun diyen manyny anladyar.
Latynca «funcilo» s6ziinden alnan bolup, tiirkmen dilinde bolyan, ye-
15 Funksiya rine yetirilyén diyen manyny anladyar.
Bu adalgany ylma 1673-nji yylda Leybnits girizen.
Jemsit Kasy 1427-nji yylda yazan «Arifmetikanyn acary»
16| Onluk drob 5 (ileiftohqu-Iili}s]ob»gleserinde getiripdir.y o
Onluk droblaryn hézirki gérniisdéki yazylysyny ylma
17| Onluk drob XVI asyrd;yfransuz magtemafigi W}i,ye‘? g}ilfiyzigd}ilr.
18 @) Yay alamaty matematika XVII asyryi birinji yarymynda girizilipdir.
19 Wertikal Latyn dilindaki _«_wertugalus»/séiziinden gelip Vg:yka’n bolup, tiirkmen
dilinde dik duryan manysyny anladyar.
20 Gradus Latyn dilinddki «gradus» soziinden alnan bolup, dereje ya-da

basgan¢ak manysyny anladyar.
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Kirendesine berlen dersligin yagdayyny gorkezyin jedwel

No Okuwcynyn ady, Okuw Dersligin Synp Dersligin Synp
familiyasy yyly alnandaky | yolbasgy-| tabsyry- | yolbascy-
yagdayy synyfi landaky synyfi

goly yagdayy goly

Derslik kérendesine berlip, okuw yylynyn ahyrynda gaytarylyp
alnanda yokardaky jedwel synp yolbascysy tarapyndan asakdaky baha ber-

mek oOlceglerine esaslanylyp doldurylyar:

Taze

Dersligin birinji gezek peydalanmaga berlenddki yagdayy.

Yagsy

Sahaby biitin, dersligiit esasy boleginden ayrylmandyr. Ahli
sahypalary bar, yyrtylmadyk, goparylmadyk, sahypalarynda
yvazgylar we ¢yzyklar yok.

Kanagatlanarly

Kitabynl dasy yenjilen, ep-esli ¢yzylan, gyralary gidilen, dersligin
esasy boleginden ayrylan yerleri bar, peydalanyjy tarapyndan
kanagatlanarly abatlanan. Goparylan sahypalary tizeden yelmenen,
kébir sahypalary ¢yzylan.

Kanagatlanarsyz

Kitabynn dasy ¢yzylan yyrtylan, esasy boleginden ayrylan ya-da
biitinley yok, kanagatlanarsyz abatlanan. Sahypalary yyrtylan,
sahypalary yetismeyér, ¢yzylyp taslanan. Dersligi dikeldip
bolmayar.






