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5-6-njy SYNPLARDA GECILEN TEMALARY
GAYTALAMAK

Eziz okuwg¢y! Siz 5-nji — 6-njy synplarda natural sanlar,
ady we onluk droblar, rasional sanlaryn iistiinde dort amala
degisli mysal we meseleleri ¢oziipdiniz. 5-nji —6-njy synp-
larda matematikadan alan bilimleriniizi yada salmak mak-
sadynda Size birndge goniikmeleri hodiirleyariz.

1. ,,Halk bilen geplesik we adam bahbitleri* yylynda gurlan
dowrebap jaylar sdherimize yene-de gork berdi. Tidze
gurlan kop etazly jaylardan birininn oyleri 1, 2, 3, ..., 99,
100 sanlary bilen nomerlenen. Sifrleriniii jemi 6zara den
bolan oyler nidgeden? Netijeleri jedwelde we diagramma-
da suratlandyryn.

2. Bir fermadaky sygyrlaryn sany 2-nji fermadaka garanda
12 % kem. Emma 1-nji fermanyn her bir sygry 2-nji
fermanyn her bir sygryna garanda 7,5 % kop siiyt
beryir. Haysy ferma we nig¢e goterim kop siliyt alyar?

3.300 kg galla mialim mohlet guradylanson, onunl massasy
20 kg kemeldi, ¢yglylygy bolsa 10 % boldy. Gallanyii
ilkibasdaky c¢yglylygy nédge goéterimdi?

4. Denleméni ¢ozun:

1) 5x+48:4=20:10+2-10; 3y4lxi33 52781187,
2 10 13 13
1 1 4 13
2) 7Tx+32:2=(72+18):3; 4)6 - x+3--3=11—+5
2 2 17 17

5. Ahmet welosipedde sagadyna 10,8 km tizlik bilen 1 sa-
gat 15 minut yol yoredi. Sonira sagadyna 12,8 km tizlik
bilen 2,5 sagat yol yoredi. Ahmet jemi nédce kilometr yol
yorapdir?
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6. Goniiburglugyn uzynlygy 8 sm-e den. Ini uzynlygyndan
1,5 sm gysga. Gonilibur¢clugyn meydanyny tapyn.

7. Gonilibur¢lugyn meydany 20,25 dm?-a, ini 3,24 dm-e den.
Su goniiburglugynn perimetrini tapy.

8. Awtomobil 100 km aralyga 5/ benzin sarp edyir. Bu
awtomobil: 50 km; 60 km; 70km; 80km; 120 km;
250 km; 360 km yola nige benzin sarp edyar?

9. Syyahatgy yolun % bolegini ge¢di. Hasaplap gorse, yolun
yarysyna yetmegi il¢in yene 9 km yoremeli eken.
Syyahatgy jemi ndge kilometr yol yoremeke¢i?

10. Bir awtomobil 100 km aralyga 8/, ikinji awtomobil
bolsa songa aralyga 10/ benzin sarp edyar. Eger her bir
awtomobilin bakynda 32 /-den benzin bolsa, bu yangyc¢
olar ii¢in nace kilometr yola yeter?

11. 1) Matanyn bahasy 20 % arzaladyldy. Milim wagtdan
son, tdze nyrh hem 25 % arzanladyldy. Matanyn bahasy
jemi ndce goterim arzanlapdyr?

2) Matanyn bahasy 20 % artdy. Midlim wagtdan son, tidze
nyrh ham 25 % artdy. Matanyn nyrhy jemi nédge goterim
artypdyr?

12. Bugdayyn c¢yglylygy 23 % -di. Ol guradylanson,
cyglylygy 12 % boldy. Bugdayyili massasy nédce goterim
kemeldi?

13. Teleke¢i 1-nji we 2-nji sort harytlary satyp, jemi 54 000
som peyda aldy. 1-nji sort harydyn bahasy 120 000 som-
dy, telekeci ony 15 % peydasyna satdy. 2-nji sort haryt-
dan 20 % peyda aldy. 2-nji sort harydyn nyrhy nége? Iki
sort harydy satyp, telekec¢i nidge goterim peyda aldy?

14. Goniiburglugyn esasynyn uzynlygy 20 %, beyikligi 25 %
artdyrylsa, onunl meydany niace goterim artar?
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15.

16.

17.

18.

19.

20.

21.

Goniiburglugyn esasynyn uzynlygy 10 %, beyikligi 20 %
kemeldilse, onuil meydany néig¢e goéterim kemeler?

Amallary yerine yetirin:

1) (=120):((=8)-(=3)+12:(=3))—(-48):(-16);
2) (=75)-4-204:(-3)+(-210):(-7);

3) (-20,25):(-3,6)+90,72:(-4,5)-7,5-3,2;

5 16 4. 51
4) 5:5:(=0,95)+212-(-0,34)-8 322

Denleméani ¢ozin:
1) 3x42x=17+(=27); 3) 1,3x-3,5x=11-(=0,5);
2) 6x-7x=3,5-(<1)+4; 4) 4x-21x=31:(-2).

5 sanyn orta arifmetigi 18,4-e deni. Bu sanlara yene bir
san gosup, orta arifmetik baha hasaplanypdy, ol 20-4 den
boldy. Gosulan sany tapyn.

Kerim ata 90 yasda. Onun agtyklarynyn ortagca yasy 20-
de. Agtyklaryn yaslaryna Kerim atanyn yasyny hem
gosup, orta arifmetik baha hasaplanypdy, ol 22-4 den
boldy. Kerim atanyn nidg¢e agtygy bar?

Awtomobil 72 km/sagat tizlik bilen 3,5 sagat, 60 km/
sagat tizlik bilen 2,5 sagat yoredi. Awtomobil jemi nége
kilometr yol yordpdir? Bu aralygy ol nihili ortaga tizlik
bilen gec¢ipdir?

Proporsiyanyn nidbelli agzasyny tapyn:
1) 375:x=294:478; 3) 7,2:2,4:)(::4%;
2l_gn.9 12 2.91_3.

2) x.2§—9,2.2,3, 4) 47.27 3,2:x.
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‘1 BAP
/ EBRAIK ANLATMALAR

// ALGEBRAIK // 74/ fs
[T1T7 ] S
1- § ; /Sanly | anlatmalar // // // // // // /
Algebra sozi beyik 6zbek matematigi we astronomy, wa-
tandasymyz Abu Abdullah Muhammet ibn Musa al-Horezmi-
nin ,,Kitob al-muhtasar fi hisob al-jabr wal-mukabala* (,,Al-
jabr wal-mukabala*) eserindidki al-jabr (latynca algebra)
soziinden alnan. Bu eserde al-Horezmi diinydde ilkinji gezek

algebra ylmyny yzygiderlik bilen beyan edipdir.

Algebranyn esasy meselesi algebraik aflatmalaryn iistiin-
de matematik amallary 6wrenmekdir. Algebraik afilatma-
larynn in yonekey gorniisi bolan sanly anlatmalar 5—6-njy

synp matematika kurslarynda garalypdy.
Sanly anlatma sanlardan diiziilip, amal belgileri bilen bir-
lesdirilen yazuwdygyny yatladyp gecgyédris. Meselem, 2-3+7,;

4.0,5¢+3 1 1
10:2-3; » - — - yazuwlar sanly anlatmalardyr.
{!)

—
I
—

—

o
.

3 2
Sanly arnlatmanyini bahasy diyip, su sanly anlatmada

gorkezilen amallary yerine yetirmek netijesinde alnan sana
aydylyar.

11
Meselem, 2 - 3 +7 sanly anlatmanyn bahasy 13 sany, 37,

sanly anlatmanyn bahasy —% sanydyr.

@ Sanly anlatma bir sandan ybarat bolmagy-da miimkin. Onun
bahasy su sanyn ozi bolyar.

Kite sanly anlatmada sanlar we amal belgilerinden da-
sary amallaryn méilim tertipde yerine yetirilisini gérkezyin
yaylardan peydalanylyar. Meselem, (2,5+3,5)-2,1 sanly anlat-
manyn bahasyny hasaplamakda ilki yayyn i¢inddki gosmak
amaly, sonra kopeltmek amaly yerine yetirilyar.

6



Abu Abdullah Muhammet ibn Musa al-Horezmi
(783—850) — beyik ozbek matematigi
we astronomy.

(2,5+3,5) 2,1 anlatmanyn bahasyny hasaplap, 12,6
sanyny alyarys. Sonun ii¢gin (2,5 +3,5)-2,1 =12,6 deniligi
yazmak bolar.

(1) ,, = belgisi bilen birlesdirilen iki sanly anlatma sanly
mEsl| denligi diizydr.

Eger denligin ¢ep we sag boleklerinin bahalary birmenzes
san bolsa, onda denlige dogry derilik diyilydr.

152—1:8_1
boleginin hem bahasy 7-4 den.

Sanly anlatmalar we sanly denliklerden, hasaplamalar
bilen bir hatarda, sanlaryn hasiyetlerini yazmakda-da

peydalanylyar.

Meselem, dogry denlik, ¢iinki onun iki

o |

Meselem, %: denlik droblaryn esasy hésiyetini, 35 +
+21 =21+ 35 denlik bolsa gosmagyn orun calysma diiz-
giinini anladyar.

Indi 6+ 12 -3 sanly anlatma garalyn. 6 +12-3 =6+
+ 36 =42-den ybarat bolan dogry netije amallary dine kabul
edilen yerine yetirmegin tertibi
berjay edilende alynyar.

Eger kabul edilen hasaplama
yzygiderligi bozulsa we ilki 6-a
12-ni gosup, sofira alnan jem 3-e
kopeldilse, onda 54-den ybarat
nadogry netije alynyar. Bu netije
ilkibasdaky anlatma (6 +12)-3
yaly yazylsa, dogry bolardy.

6 + 12-3 #(6+12)- 3
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Diymek, hasaplamanyn dogrudygy sanly anlatmadaky
amallary yerine yetirmegin tertibine bagly eken.

Sanlaryn istiinde amallary yerine yetirmegin tertibi al-
gebraik anlatmalaryn san bahalaryny tapmaga degisli mese-
leler yerine yetirilende-de saklanyp galyar.

Gosmak we ayyrmak birinji basgan¢ak amallar, kopelt-
gini yatladyp gecyéaris. Kwadrata we kuba gotermége iigiinji
basgan¢ak amallar diyilyar.

Sanly anlatmanyn san bahasyny tapmakda amallary
yerine yetirmegin asakdaky tertibi kabul edilen:

F’OT: 1) Eger anlatmada yvaylar bolmasa, onda ilki ii¢tinji bas-

EIE] gancak amallar, sonra ikinji basgancak amallar we, ahyrynda,
birinji basgancak amallar yerine yetirilydr, sonun bilen birlikde,
mernzes basgancak amallary olar ndhili yzygiderlikde yazylan
bolsa, edil su yzygiderlikde yerine yetirilydr.

Meselem,
3.52.4-5.417=3.25-4-5.447=300-20+7=280+7=287.
\E0\ 2) Eger anlatmada yaylar bolsa, onda ilki yaylaryn icinddki san-
misEn| /aryn tistiinde dhli amallar, sonra bolsa galan dhli amallar yerine
yetirilydr, munda yayyn icinddki we ondan dasardaky dhli
amallar 1-nji bentde gorkezilen yzygiderlikde yerine yetirilydr.
Meselem,
(2°4-5)-6+(2+2-4)=(8-4-5)-6+(2+2-4) =
=(32-5)-6+(2+8)=27-6+10=162+10=172.

‘Em 3) Eger drob gorniisinddki anlatmanyn bahasy hasaplanyan
mREsl| bolsa, onda drobun sanawjysyndaky we maydalawjysyndaky
amallar yerine yetirilydr, sonra birinji netije ikinjisine boliinydr.
Meselem,
2.3-3.5_227-3.5_54-15_39 _ 11
345 3+25 28 28 28
4) Eger anlatmada yaylaryn icinde basga yaylar bolsa, onda
ilki in igerki yaylaryn i¢inddki amallar yerine yetirilydr.

1

Meselem,
2-(8—(5"-4)=2-8—-(25-4))=2-(8-21)=2-(~13) = -26.
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Goniikmeler

1. Amallary yerine yetirin:

1) 2,17+ (3,2 -0,17); 3)13;—(2,64+2g);
2)9,49—(1,5+0,99); 4)6;—(3,14—2§).

2. Sanly anlatmanyn bahasyny tapyi:
D (55 (5-4) 3) (0:3- 5): (125
DEG ) obr e

3. Bahasy: 1) 8; 2) 0; 3) 1; 4) —14-e den birndce sanly
anlatma yazyn.

4. Deinlik dogrumy:

12,5-4,1 2,13+4,33 5 1,1
S=4l_y7,0.4; 2D+ g3, 1, L
D= 3 758435 1 12T37y
2) L3015 _ 15..0,25; 4) 892-661_51 1 1,
2 5,38-1,55 9 2 3

Sanly denlik gorniisinde yazyn (5—6):
1 1 . - .2 2 y
5. 1) 3 we g sanlarynynn jemi 3 We I3 sanlarynyn
tapawudyna den;
2)40 we 0,03 sanlarynyn kopeltmek hasyly 6 sanynyn 5-e

boliinmegine dei.

6. 1) 10 we — 2 sanlarynyn tapawudynyn ikeldileni su san-
larynn jeminden ¢ esse uly;

2) 2 we 6 sanlarynyn jeminin tgeldileni su sanlaryn kopel-
tmek hasylyndan iki esse artyk.

7. Amallaryn yzygiderligini gorkezinn we hasaplan:

2
D L7F+2 02415 3) 48-0,05—(;’) 5441,7;

2
2) 27,7—(;) 100+6,4:0.8; ) (2,57 +15:2-0,24:0,6.
9



8. Sanly anlatmanyn bahasyny tapyn:
I 1 2 1 2 1 7 1
—+— === 4=+ 1——— |
o[ v

9. Amallary yerine yetirin:

0,3-5°-15 1
A — 13--(18,1-(3*+6,1)):
1547 3) 3’( ,1-(37+6,1));
2) 42:6-33.03 4) ((7.8:0.3-3%)+3.1):0.7
7,5:0,5 5 (( 50 .U, I )+ ) ) 9 /.
1
______ o

2-§ / Algebraik arilatmalar

/

Asakdaky meseld garayarys.

l-nji mesele. Kébir san oylan, ony 3-e kopeldin, alnan
netijd 6-ny gosuil, tapylan jemi 3-e boliin we oylanan sany
ayryn. Nahili san alnar?
A Aydaly, oylanan san 8 bolsun. Ahli amallary meselidnifi
sertinde gorkezilen yzygiderlikde yerine yetiryiris:

1)8-3=24; 2)24+6=30; 3)30:3=10; 4)10-8=2.
2 sany alyndy.

Bu ¢6ziiwi bahasy 2-4 den bolan (8 -3+ 6):3 —8 sanly
anlatma gorniisinde yazmak bolar.

Eger-de, 5 sany oylanan bolsa, onda bahasy yene 2-4 denl
bolan (5-3+6):3—5 sanly anlatma alnan bolardy.

Biz ndhili sany oylasak-da, netijede 2 sany emele geli-
beryidn eken, diyen pikir doreyar. Muny barlap goryaris.
Oylanan sany a harpy bilen belgileyiris we amallary yene
meseldnin sertinde gorkezilen yzygiderlikde yazyarys:

(a-3+6):3—a.

Arifmetik amallaryn bize milim bolan hisiyetlerinden

peydalanyp, bu anlatmany yonekeylesdiryaris:
(a-3+6):3—-a=a+2-a=2.a
10



Meseldni ¢ozende islendik sany afiladyan a harpy, 3 we 6
sanlaryndan, amal belgilerinden we yaylardan ybarat
(a-3+6):3—a anlatma alyndy. Bu algebraik anlatma mysal-
dyr we ol meseldnin sertini matematik dile ge¢irmeginn nus-
gasydyr.

Yene algebraik aflatmalara mysallar getiryiris:

20m+n), 3a+2ab-7, (a+b)(a-b), XY

a

{:} Algebraik anlatma sanlardan we harplardan diiziilip, amal
‘ belgileri bilen birlesdirilen anlatmadyr.
Eger algebraik anlatma girydn harplarynn yerine kdbir san
goyulsa we gorkezilen amallar yerine yetirilse, netijede, alnan
sana berlen algebraik anlatmanyn san bahasy diyilyar.

Meselem, a =2, b=3 bolanda
3a+2b-7
algebraik anlatmanyn bahasy 5-e den, ¢ilinki 3.-2+2.3-7=5;
su algebraik anlatmanyn bahasy a=1; =0 bolanda - 4-e
den, cilinki

3-142-0-7=-4.
a-nyn islendik bahasynda

(a-3+6):3-a
algebraik anlatmanyn bahasy 2-4 den.
.. 3a+7)b
2-nji mesele. (Zib) annlatmanyn bahasyny a =10,
b =15 bolanda tapyn.
L 10475 375 o N
10-5 5

Goniikmeler

10. Algebraik anlatmanyinn bahasyny tapyn:
1) 3a—2b, munda g =%, b=1; | 3)0,25a-4c>, munda a=4, c=3;
2)2a+3b,munda a=3, b=-2; | 4) (2612 —;b), munda a=2, h=9.
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11. Algebraik amilatmanyn bahasyny tapyn:
1) %x—%y, munda x =8,y =-14;

2) §x+§y, munda x=9, y=-10;

3) Z;gg, munda a=4, b=-2;

4) a+3c, munda a=3, c=-1.

2a-c
12. Nebit turbasyndan 1 sagatda 7 t nebit akyar, m sagatda tur-
badan nice tonna nebit akyp gec¢yar? Bir sutkada nige?

13. 1) m sagatda; 2) p sekuntda; 3) m sagat [ minut we p
sekuntda nd¢e minut bar?

14. x we y sanlaryn tapawudynyn ugeldilenini yazyn. Su

anlatmanyn:
1) x=-0,37, y=-0,42; 2) x=-2,98, y=-4,48;
__é :—2' :l =-

bolandaky san bahasyny tapyn.
15. x we y sanlarynl jemi bilen olaryn tapawudynyn kopelt-
mek hasylyny yazyn. Alnan algebraik anlatmanyn:

__Lo L __5 ,_3.
1) X = 8,y 4: 2) X = gay_4a

3) x=0,15, y=-0,75; 4) x=1,32, y=-1,28
bolandaky san bahasyny tapym.
Algebraik anlatmalaryn san bahasyny tapyn (16—17):

2mn(n+k) 1 _ 1.
16. 1) T, munda m—k—3, I’l—z,
Gp+)-2p 1
2) o1 +3, munda p:%, [=1.

17.1) 32(;:;) munda x=8,31; y=229; p=2,01; g=2;

5(bc+m) )

2) | , munda b=

1
= C:6, = — m =
2q+4Z 3’ 1= 5>

1
5
12



18. Tak sanyn formulasy n =2k + 1-den peydalanyp, £=0,
k=1, k=7, k=10 bolanda n-in bahasyny tapyn.

19. Algebraik anlatma gorniisinde yazyn:
1) kigisi n-e den bolan iki yzygider natural sanyn jemi;
2) ulusy m-e den bolan iki yzygider natural sanyn
kopeltmek hasyly; 3) kicisi 2k-ga den bolan ii¢ yzygider
jubiit natural sanyn jemi; 4) kigisi 2p + 1-e dent bolan ii¢
yzygider tdk natural sanyn kopeltmek hasyly.

20. Sekillerinn perimetrini we meydanyny algebraik atillatma
gorniisinde yazyn (1-nji surat):

3,5 a

1,5

b

1-nji surat.

21. Oyi yylatmak {i¢in p tonna komiir alyp goyuldy; su
gordan g tonna sarp edildi. Nédg¢e tonna komiir galdy?
1) p=20, g =15 bolanda hasaplan; 2) g san p sandan
uly bolmagy miimkinmi? p-ge deni bolmagy ndme?

22. Gores yarysynda hersi 400 somdan » sany bilet we hersi
500 somdan m sany bilet satyldy. Ahli bilet ler iigin niice
pul alnypdyr? n =200, m=150; n=100, m =230 bolanda
hasaplan.

23. Bir albomyn bahasy 200 som, bir depderin bahasy 40
som, bir ruckanyn bahasy 60 som. ¢ sany albomyn, a sany
depderin we b sany ruckanyn umumy (somlardaky)
bahasyny p harpy bilen belgildp, ony formula gorniisinde
vazyn. Eger ¢=9, a=21, b=4 bolsa, bu formula
boyunc¢a p-ni hasaplan.

24. Yylylyk geciriji stansiya iicin niyetlenen gaz turbasy
arkaly her minutda 26 m?® gaz geg¢yidr. 5 sutkada; m
sutkada turbadan nédce kub metr gaz gecer?

13



25. Geologlar 6z ugry boyunc¢a hereket edip, atda sagadyna c
kilometr tizlik bilen 3 sagat 10 minut yorediler; akymy-
nyn tizligi sagadyna a kilometr bolan deryada akym bo-
yunca 1 sagat 40 minut salda yilizdiiler we sagadyna b ki-
lometr tizlik bilen 2 sagat 30 minut pyyada yorediler. Ug-
run (km-lerddki) uzynlygyny s harpy bilen belgilédp,
geologlarynn gecen yolunynn formulasyny yazyn. Eger a =
= 3,3 km/sagat, b =5,7 km/sagat, ¢ = 10,5 km/sagat bolsa,
ugrun uzynlygyny hasaplan.

3- § / Algebmtk deiilikler, formulalar

Enyeme amaly meseleler ¢oziilende sanlary belgilemek
ii¢cin harplardan peydalanmak amatlydyr.

Meselem, eger a we b goniiburclugyn taraplarynyn uzyn-
lyklary bolsa, onda a - b — onunl meydany, 2 - (@ + b) —onun
perimetri. Bu yerde a we b harplary bilen polozitel sanlar —
gonilibur¢lugyn taraplarynyn uzynlyklary belgilenen. Eger
goniibur¢lugynn meydanyny S harpy bilen, perimetrini bolsa
P bilen belgilesek, onda asakdaky formulalary alarys:

S=a-b, P=2-(atbh).

Eger taraplaryn uzynlyklary santimetrlerde 6lgelen bolsa,
onda § meydan kwadrat santimetrlerde, P perimetr bolsa san-
timetrlerde anladylyar.

Yazgyny gysgaltmak ii¢in kopeltmek belgisi —, nokat*
kopleng diistirlip galdyrylyar. Meselem, S=ab, P=2(a + b)
diylip yazylyar.

Harplar bilen, sonun yaly-da, defilemelerddki nibelli san-
lar hem belgilenyidr. Meselem: x + 12,3 =95,1 denlemediki
ndbelli san x harpy bilen belgilenen, 2y + 3 =7 denillemedéki
ndbelli san bolsa y harpy bilen belgilenen.

Harplar bilen arifmetik amallarynn diizgilinlerini we hési-
yetlerini yazmak hem amatlydyr. Meselem:

a—(b+c)=(a-b)—-c=a-b-c, (H)
(a+b)-c=a-c+b-c, )
(a+b):c=a:c+b:c. 3)

14



XVI asyryii gorniikli matematigi Fransua
Wiyet (1540—1603) algebra harply belgini
girizmegin esaslandyryjysy hasaplanyar.

Algebrada dine harpyn 6zi her hili sanly bahalary kabul
etmegi mimkin. Sol sanda, (1) we (2) denliklerde a, b, ¢ —
erkin sanlar; (3) denlikde bolsa a, b — islendik sanlar, yone
c¢#0, ¢linki nola bélmek miimkin dal.

Harplaryn komeginde jiibiit we tdk natural sanlaryn
formulasyny yazmak bolar.

Eger a jlibiit san bolsa, onda bu san 2-4 boéliinyar we ony

seyle yazmak bolar:

bu yerde n — natural san.
Eger b tik san bolsa, onda ony 2-4 bolenddki galyndy 1-
e den, seylelikde, b sany seyle yazmak bolar:

bu yerde n — natural san ya-da nol.
Kite, tdk natural sanlaryn formulasyny asakdaky yaly

hem yazyarlar:
b=2k-1,

bu yerde & — natural san.

Formulalar basga ylymlarda hem bar. H O — suwud,
Og,, C,., U, cigildem giiliinin formulasydygyny himiya,
botanika derslerinde dwrenensiniz.

Harplardan peydalanmak birmenzes taypadaky enceme
meseleleri ¢ozmegin yoluny yazmaga miimkingilik beryar.
Suna degisli meselelere garalyn.

1-nji mesele. Fermerin bagy goniibur¢luk gorniisinde
bolup, onun uzynlygy a kilometre, ini bolsa b kilometre den.

15



Tédze yer O6zlesdirilenden son bagyn meydany 0,88 km?-a
artdy. Bagyn meydany néig¢e boldy? Hasaplamalary: 1) a =2,2
we b=0,8; 2) a=1,4 we b=4,3 iicin yerine yetiriii.
Allki bagyn meydany a - b km?-a dendi, tdze yer agylandan
son ol (ab + 0,88) km?-a denn boldy.
1) a=2,2 we b=0,8 bolanda, 2,2 - 0,8 + 0,88 =2,64.
2) a=1,4 we b=4,3 bolanda, 1,4-4,3+0,88=6,9. A

2-nji mesele. Syyahat¢cy obadan ¢ykyp, sdhere tarap
ugrady. Ol a kilometr pyyada yoridnden soni awtobusa miin-di
we awtobusda ¢ sagatda sdhere yetip geldi. Eger awtobus
60 km/sagat tizlik bilen hereket eden bolsa: 1) a=5 we ¢t =
= 0,5 bolanda oba bilen sdherinn arasyndaky s aralygy hasap-
lan; 2) s =70, a=10 bolanda #ni tapyii.

A Syyahat¢cy awtobusda ¢ sagatda 60 ¢ kilometr yol
gecipdir. Sonun licin oba bilen sdherin arasyndaky aralyk

s=a+ 60t

formula bilen anladylyar.

1) a=5 we t=0,5 bolanda, s=5+60 - 0,5=35 km bolyar;

2) s=a+ 60t formuladan ¢-ni tapyarys: t= s6_0a . Bu
7010 _

60

yerden s =70, a =10 bolanda, ¢= 1 sagat.a

Gonikmeler

26. Jumleleri matematik dilde yazy:
1) m we n sanlarynl jemini;
2) a we b sanlaryn tapawudyny;
3) a we b sanlar tapawudynyn ikeldilenini;
4) m we n sanlar kopeltmek hasylynyn ikeldilenini;
5) n we m sanlar jeminin olaryn tapawudyna payyny;
6) a we b sanlar jeminin olaryn tapawudyna kopeltmek
hasylyny.
27. Asakdaky atnilatmalarda harplar ndhili sanlary anlatmagy
mimkin:
1) arakesme #» minut dowam edyar;
2) synpymyzda y sany okuwg¢y bar;
16



28.

29.

30.

31.

32.

33.

34.

35.

36.

37

3) 7-nji synpda x sany okuw predmeti okadylyar;
4) bir ayda k& giin bar?

Yerint emeli hemrasy 9 km/s tizlik bilen hereket edyir.
Su jedweli doldury:

Gegilen uzaklyk, km 45 000 1 350 000
Hereket wagty, s

»Spark® awtomobili 100 km yola a litr yangyc¢ sarp edyar.
Su jedweli dolduryn:
Gegilen aralyk, km 300 [ 800 | 1000 s
Yangyg sarpy, / Sa 4a

Birinji haltada m kilogram, ikinji haltada bolsa birinji
haltadakydan » kilogram kem un bar. Ikinji haltada néce
kilogram wun bar? Meseldni 1) m=50 we n=12;
2) m=45 we n=15 yagdaylar licin ¢oziin.

Pyyada 1 sagatda 5 km yol gegyar. Ol: 1) 3 sagatda nige
kilo metr yol gecer? 2) k sagatda nédge?

Diikana hersinde 50 kg-dan un bolan a sany halta getiril-
di. Diikana nige kilogram un getirilipdir?

Bagbanlar 1 giinde 15 gektar bagy isldp bejergilediler.
Olar a gilinde ndge gektar bagy islap bejeripdirler?
Hersi x somdan 6 depder we hersi y somdan 3 dany
kagyz satyn alyndy. Ahli harydyn bahasy nice?

Yiik masyny ditkkana ammardan hersi a kilogramdan 15
yvasik garaly we hersi b kilogramdan 20 yasik alma
getirdi. Diikana ndge kilogram miwe getirilipdir?
Masyna hersi m kilogramdan £ halta bugday we her biri
n kilogramdan ¢ halta arpa yiiklendi. Masyna nige
kilogram dine yiklenipdir?

Goniiburgluk goérniisinddki tejribe ucgastogunyn uzynlygy
a metre den, ini bolsa uzynlygyndan » metr gysga. Su
ucastogunn § meydanynyn formulasyny yazyn.

17
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38.

39.

40.

41.

42.

18

Kinoteatrda hersi # sany yere eye bolan m sany hatar we yene
k sany gosmaca yer bar. Kinoteatrda jemi nige yer bar?
Meselani ¢6zmegin formulasyny diiziin we m =30, n =25,
k= 60 bolanda hasaplamalary yerine yetirin.

Dersin jedwelinde 5 ders, iki 15 minutlik we iki 10 mi-
nutlik arakesme bolan giini okuw¢y mekdepde nége
sagat bolyar? (1 ders —45 minut.)

Olgegleri 2-nji suratda goérkezilen sekilleriii perimetrleri-
ni we meydanlaryny hasaplamak ii¢cin formulalar yazyi:

n

n
gl = | &l =
a
d) e)

2-nji surat.

Goniliburclugyn uzynlygy kwadratynn tarapyndan 8 m
uzyn, ini bolsa su kwadratyn tarapyndan 4 m gysga.
Kwadratyn tarapyny kéabir harp bilen belgildp, go-
niibur¢luk 1ti¢in: 1) taraplaryn uzynlygyny; 2) peri-
metrini; 3) meydanyny yazyn.

Awtobus ¢ sagatda s kilometr yol gecyidr. Awtomobil edil
su yoly awtobusdan 1 sagat o6n ge¢mek ilg¢in nédhili
tizlige eye bolmaly?



43.

44.

45.

46.

x=2a+3b (km) formula awtobusyn hereketi baradaky
meseldnin ¢oziilisini anladyar. Mesele sertini diizin.

Mekdep tejribe ugastogy a kwadrat metr meydana eye.
Bag 1500 m? meydany eyeleyiar, galan yer 20 sany
birmetnizes ucastoga boéliinen. Su ucastoklaryn hersinin
meydany néhili?

Banka 50 000 som pul goyuldy. Bir yyldan son amanat
p % kopeldi. Bir yyldan sonira amanadyn mukdary néce
soma yetdi?

Esasy a desimetr, perimetri bolsa 42 dm bolan goniiburg-
lugynn meydanyny hasaplamak ii¢in aflatma diizin. a-nyn
su jedwelde getirilen bahalary ii¢in goniibur¢lugyn S
meydanynyn bahasyny (dm? larda) hasaplani:

a 5 6 7,5 10 12 12,5 15
S

97\/:@ / Dine 4 sany 9 we arifmetik amal belgilerinin kome-

47.

48.

ginde bahasy 100-e den bolan sanly anlatma diiziin.

Welosipedg¢i sagadyna v kilometr tizlik bilen hereket-
lenyir. Ol ugrayan yerinden s kilometr uzaklykda bolan
oba barmaly. Eger ol 3 km yoly ge¢en bolsa, otia oba
yetip barmak ligin yene ndge wagt talap edilyar? Eger ol
3 km yoran we s =36 km, v =12 km/sagat bolsa, oba 2,5
sagatda yetip bilermi?

Bir awtomobil 100 km yola ortaga 5 /, ikinji awtomobil
bolsa 100 km yola ortaga 10 / benzin sarp edyar. Her bir
awtomobilin bakynda a litr benzin bolsa, olar néhili ara-
lyga baryp bilerler? Eger a =20 / we awtomobiller Das-
kentden bir wagtda Samarkanda tarap yola ¢ykan bol-
salar, haysy masyn Samarkanda yetip geler? (Daskent
bilen Samarkant sdherlerininn arasyndaky aralyk 300 km.)

19



______ o e
4- § ,l Arifmetik amallaryii hdsiyetleri
!

Algebrany pugta é6wrenmek li¢cin arifmetik amallaryn ha-
siyetlerini gowy bilmek gerek. Yatladyp gec¢yiris, arifmetik
amallar diyip gosmak, ayyrmak, kopeltmek we bolmek
amallaryna aydylyar. Sanlaryn ustiinddki bu amallaryn ha-
siyetlerini gysgaca formulalar gérniisinde yazyarys. Amal-
laryn esasy hisiyetleri, adatda, diizgiinler diylip atlandyry-
lyar. Diizgiinlerden peydalanyp, amallaryn basga hésiyet-
lerini hem esaslandyrmak miimkin.

1. Gosmak we kopeltmek.

Gosmagyn we kopeltmegin esasy diizgilinlerini sanap
gecgyaris.

1. Orun ¢alysma diizgiini:

a+b=b+a ab = ba. I

2. Toparlama diizgiini:

(a+b)+c=a+(b+c), (ab)c=a(bc). I

3. Paylama diizgiini:
a(b+c)=ab+ac. I

Bu denliklerde a, b, ¢ — erkin sanlar. Meselem:
1,243,5=3,5+1,2; 3-(—2)=(—2).3;
4 7 7) 4

(=8)-(125+7) = (-8)-125+(=8) - 7.

Gosmak we kopeltmek diizgilinlerinin kdmeginde amal-
laryn basga hésiyetlerini hem almak miimkin. Meselem:

a+b+c+d=a+(b+c+d), (abc)d = (ab)(cd),

(a+b+c)d=ad+ bd +cd.

20



1-nji mesele. Hasaplan: 75 +37 +25 + 13.

A Hasaplamalary gorkezilen yzygiderlikde alyp barmak
miimkin: 75-e 37-ni gosup, netijd 25-1 gosmak we ahyrky ne-
tiji 13-i gosmak. Yone gosmagyii hisiyetlerinden peydala-
nyp, hasaplamalary yonekeylesdirmek hem miimkin:

75+37+25+13=(75+25)+(37+13)=100+50 =150. A

Su mysaldan gorniisi yaly, amallaryn héasiyetlerinden
peydalanyp, hasaplamalary i yonekey (akylly) usulda yerine
yetirmek mimkin.

Amallarynn hisiyetleri algebraik atilatmalary yonekeyles-
dirmek maksadynda yerine yetirilydn ¢alsyrmalarda-da ula-
nylyar.

2-nji mesele. Anlatmany yonekeylesdirin:

32a+4b)+5(7a+b).
A3Qa+4b)+5(7a+b)=3-2a+3-4b+5-Ta+5-b=6a+12b+35a+5b =
=(6a+35a)+(12b+5b)=(6+35)a+(12+5)b=41a+17b. a

Bu mesele ¢oziilende asakdaky anlatma alyndy:

6a+12b+35a+5b.

Bu anlatmada 6a we 35a gosulyjylar menzesdir, ¢linki
olar bir-birinden dine koeffisiyentleri bilen tapawutlanyar.
12 b we 5b gosulyjylar hem menzes. Su sebidpli 6a + 12b +
+ 35a + 5b anlatmanyn yerine 41la + 17h anlatmany yazmalk,
yagny menzes agzalary ykjamlamak miimkin bolyar.

Aralyk hasaplamalary yatdan yerine yetirip, ¢alsyrma
vazgylaryny gysgaltmak miimkin. Meselem,

6(3x+4)+2(x+1)=18x+24+2x+2 =20x +26.

2. Ayyrmak.
3-nji mesele. Daskent bilen Samarkant sdherlerinin
arasynda Jyzzak sdheri yerlesyir. Daskentden Samarkanda
¢enli bolan aralyk 300 km, Daskentden Jyzzaga ¢enli bolan
aralyk bolsa 180 km. Jyzzakdan Samarkanda ¢enli bolan
aralygy tapyn.
A Jyzzakdan Samarkanda ¢enli bolan aralyk x kilometr
bolsun. Onda
21



180+ x =300, bu yerden x=300-180=120.
Jogaby: 120 km. a

180 +x =300 denlikden x gosmak amalyna ters diylip
atlandyrylyan ayyrmak amalynyn komeginde tapylyar.

a sandan b sany ayyrmak ii¢cin a sana b sana garsylykly
bolan sany gosmak yeterli:

a—b:a+(—b).|

Su sebapli ayyrmak amalynyn hisiyetlerini gogsmak ama-
lynyn hisiyetleri arkaly esaslandyrmak miimkin. Meselem:

0

251+ (49-13)=251+49 13 =287, a+(b-c)=a+b—c,
123-(23+39)=123-23-39=61, a—(b+c)=a-b-c,
123-(83-77)=123-83+77 =117, a—(b—c)=a—-b+c.

4-nji mesele. Anlatmanyn bahasyny hasaplan:

4(3x-5y)+6(x—y),
1

1
X =— = —.
munda 5 y 13

A Tlki berlen anlatmany yonekeylesdiryaris:
4(3x-5y)+6(x-y)=12x-20y +6x -6y =18x—206y.

Alnan anlatmanyn X =%, y =% daky bahasyny hasaplayarys:
1 1
18-5—26‘6—9—2—7.A
Amallaryn  hdisiyetlerinden peydalanmak algebraik
anlatmany ilki yonekeylesdirip, sonra onun bahasyny ansat yol
bilen hasaplamaga miimkingilik berydr.
3. Bolmek.
5-nji mesele. GoOniibur¢glugyn meydany 380 sm?,
taraplaryndan biri 95 sm. Goniibur¢lugyn ikinji tarapynyn
uzynlygyny tapyni.
A S=agb formuladan b =% -ni tapyarys. S =380 sm?,
a=95 sm bolany {i¢in

(1)

2
h= 380sm
95sm

=4sm.

Jogaby: 4 sm. A
22



ab = § denlikden b kopeltmek amalyna ters diylip atlandyrylyan
boélmek amalynyn komeginde tapylyar.

@ a sany b sana bolmek tigin a sany b sanyna ters bolan sana
Bl kopeltmeli:

ad—g-p=g- 1
E—a.b—a 5

Su sebépli bolmek amalynyn hésiyetlerini kopeltmegin
hisiyetlerinden getirip ¢ykarmak miimkin.

6-njy mesele. Deriligi subut edin:

a+b:£+é’
C C C

bu yerde c=0.
O Bolmegi kopeltmek bilen galsyryp, asakdakyny alyarys:

a+b _ 1
o—(a+b)-L.

Paylama diizgiinini ulanyp,

(a+b)-l:a-l+b-l
c Cc Cc

ni tapyarys. Kopeltmegi bolmek bilen galsyryp,
a- l +b- l _a + é
. l’ Cc c C c
ni1 alyarys. @
yay Gonukmeler

49. Arifmetik amallaryn diizgiinlerini we hésiyetlerini
ulanyp, sanly aflatmanyn bahasyny tapyi:

1) 29.0,45+0,45-11;
2) (51,8+44,3+48,2—24,3)%;
3) 4,07-5,49+8,93-1,51;

4) —11,401-23,17+4,401-10,83.
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50. Menzes agzalary gysgaldyni:
1) 4a+2b+a-b; 3) 0,Ic-0,3+d~-c-2,1d,
2) x-2y-3x+5y; 4) 8,7—2m+n—%m+%n.
51. Menzes agzalary gysgaldyni:
1) 2,3a-0,7a+3,6a-1; 4) y—fb fy+%b—3;
2) 0,486+3+0,52b-3,7b; | 5) 2,1m+n—3,2n+2m+1,1m—n;

3) %x+lx—la—§a+2; 6) 5,7p-2,7q+0,3p+0,8¢+1,9g - p.

2 6 6
52. Anlatmany yonekeylesdiriii:
1) 3Q2x+1)+5(1+3x); 3) 10(n+m)—-4(2m+7Tn);
2) 42+x)-3(1+x); 4) 11(5¢+d)+3(d+c).

53. Anlatmany yonekeylesdirin we san bahasyny tapyii:

1) 53x—7)+2(1—x), munda x—2—16
2) 7(10-x)+3(2x-1), munda x=-0,048;
3) 1(6x-3)+2(5x-15), munda x=3,01;

4) 0,01(2,2x-0,1)+0,1(x-100), munda x=-10.
54. Arifmetik amallaryn hésiyetlerinden peydalanyp hasaplani:
D 10,14+2,1-3,5); 3) (189+219):3

2) | (4,8-0,24-1,2); 9 (153+201).1

;- § Yaylary acmagyn diizgiinleri

1. Algebraik jem.

1-nji mesele. Yigrimi etazly binada lift isleydr. Ol 8-nji
etazdan 6 etaz asak diisdi, sofira 12 etaz yokary goterildi, 4
etaz asak diisdi, 7 etaz yokary goterildi, 13 etaz asak diisdi.
Lift haysy etazda dur?
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A Liftin haysy etazda durandygyny tapmak ligin 8 —6 + 12— —
4+ 7 — 13 anlatmanyn bahasyny hasaplamaly. Bu baha 4-e den.
Diymek, lift 4-nji etazda dur. A

Siz 6-njy synpyni matematika kursundan

8—6+12-4+7-13
annlatma algebraik jem diylip atlandyrylyandygyny bilyar-
siniz, ¢linki ony jem gorniisinde seyle yazmak bolyar:
8 +(—6)+12+(—4)+7+(—13).
Algebraik jemlere degisli yene mysallar getiryéris:
3-(-7)+(2), a-b+c-d, a+(-b)-(-c).

(—c) sany ayyrmak (—c) sana garsylykly sany, yagny
c sany gosmagy anilladyandygyny yatladyp gec¢yéaris. Sonun
i¢in ahyrky algebraik jemi seyle yazmak bolyar:

a+(-b)+c.

(13

Algebraik jem — bu ,,+“ we ,,— alamatlary bilen bir-
lesdirilen birndge algebraik anlatmalardan diiziilen yazgydyr.

Adatda, 3-(-7)+(-2), a+(-b)—(-c) goOrniusinddki algeb-
raik jemler gysgaca seyle yazylyar:

3—-(-7)+(-2)=3+7-2; a+(-b)—(-c)=a-b+c.

3+ 7—2 algebraik jemde gosulyjylar 3, 7 we —2 sanlary
bolyar, ¢iinki 3+7—-2=3+7+(-2); a-b+c algebraik jemde
gosulyjylar a, —b, ¢ sanlar bolyar, ¢iinki a—b+c=a+(-b)+c.

2. Yaylary acmak we yayyh icine almak.

a+ (b+c) anlatma garayarys: gosmagyn toparlama
diizgiinini ulanyp, ony seyle yazmak bolyar:

a+(b+c)=a+b+ec. I

Bu denlikde c-ni —d bilen calsyryarys:

a+(b—d):a+b—d.l
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Yayyi o6niinde ,,+“ alamaty duran afilatmalarda calsyrmalary
yerine yetirmek su denliklere esaslanandyr. Bu denlikler yaylary
agmagyn asakdaky birinji diizglinine getiryar:

_ o

Eger algebraik anlatma yayyn icine alnan algebraik jem
gosulyan bolsa, onda su algebraik jemddki her bir gosulyjynyn
alamatyny saklamak bilen yaylary diistivip galdyrmak miimkin.

Meselem:

1) 14+(7-13+2)=14+7-13+2;
2) a+(b+c-d)=a+b+c—d,

3) (a-b)+c=a-b+c.

(13

Yayyn ofniinde ,,— alamaty duran ailatmalarda calsyr-
malary yerine yetirmek ayyrmak amalynyn asakdaky héa-
siyetlerine esaslanyar:

—(-a)=a, —(a+b)=-a->b,
a—-(b+c)=a-b-c,

a—-(b-c)=a-b+c.

Bu deiniliklerden yaylary a¢magyn asakdaky ikinji diizgiini
gelip ¢ykyar:
Eger algebraik anlatmadan yayyn icine alnan algebraik jem
Riin ayrylsa, onda su algebraik jemddki her bir gosulyjynyn
alamatyny garsylyklysyna iiytgedip, yaylary diistivip galdyrmak
miimkin.
Meselem:
1) 14—-(7-13+2)=14-7+13-2;
2) a—-(b+c-d)=a-b-c+d,
3) -(a-b)+c=—-a+b+c.

2-nji mesele. Yaylary acyp yonekeylesdirifi:
3x+(5-(8x+3)).

A 3x+(5-8x+3)=3x+5-8x+3)=3x+5-8x-3=2-5x. A
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Kite birndce gosulyjyny yayyn i¢ine almak peydalydyr.
Meselem:
1) 108-137+37=108-(137-37)=108-100=S§;

T3 D|atb-c+d=a+(b-c+d).]

Bu yerde yayyn oniine ,,+ belgisi goylan, sonun ii¢in
yvayyn ic¢indaki ahli gosulyjylaryn alamatlary saklanyp
galyar.

T3 da-b-c+d=a-(b+c-d)}

Bu yerde yay omiine ,,— belgisi goylan, sonun lcin yay
icine alnan &dhli gosulyjylaryn alamatlary garsylyk-
lysyna tlytgedildi.

Gonikmeler

55. Algebraik jemi yaylarsyz yazyn:

1) (+4)+(=3)-(+7); 3) (—a)+(—7b)+%c;
2) (-4)+(-9)—(-11); 4) 2a+(-3b)—4c.

56. Algebraik jemin gosulyjylaryny aydyi:
1) 15—-¢; 2) m-T,; 3) —a+47, 4) —13-b.

57. Algebraik jem gorniisinde yazyn:
1) a-b+c; 2)2+b-c; 3) a-2-b; 4)3+a-b-c.

Yaylary acyn (58—59):

58.1) a+(2b-3c); 3) a-(2b+3c¢);

2) a-(2b-3c); 4) —(a-2b+3c).
59.1) a+(b-(c-d)); 3) a-((b-c)-d);

2) a-(b—(c-4d)); 4) a—(b+(c-(d-k))).
60. Yaylary acyn we yonekeylesdirii:

1) 3a—(a+2b); 3) 3m—-(5m-(2m-1));

2) 5x-(Qy-3x); 4) 4a+(2a—-Ba+3)).
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61. m ya-da (—m) sanlaryndan baslap, dhli gosulyjylary yay oiiline
T alamatyny goymak bilen yay i¢ine olyii:

1) a+2b+m—c; 3) a-m+3c+4d,
2) a-2b+m+c; 4) a—-m+3b*-24°.
62. m ya-da (—m) sanlaryndan baslap, dhli gosulyjylary yayyn
oniline ,,— alamatyny goymak bilen yay icine olyn:
1) 2a+3b+m-—c; 3) c—m-2a+3b%
2) 2a+b+m+3c; 4) a-m+3b*-2a’.

63.1) a+b—1 anlatmany biri a-ga denl bolan iki gosuly-
jynynl jemi gorniisinde yazyn;

2) a— b+ 1 anlatmany kemelijisi a bolan tapawut gorniisinde
yazyn;

3) 2a— b +4 anlatmany kemelijisi 2a bolan tapawut
gorniisinde yazyn;

4) a—2b+ 8 anlatmany biri 8-e den bolan iki gosulyjynyn
jemi gorniisinde yazyn.

64. Denliklerini ¢ep bolekleri birmenizes. Name iigin sag bo-
lekleri her hili? Nahili sertlerde detilik yerlikli bolyar?
1) 2400 +750: 15—-40 -3 =2330;
2) 2400+ 750:15—-40-3=90;
3) 2400 + 750 : 15 —-40 -3 =2430;
4)2400+750:15-40-3=2310;
5) 2400+ 750:15-40-3=7210;
6) 2400 + 750 : 15 —-40 - 3 =2407;
7) 2400 +750:15-40-3=510.

13

65. Kop nokatlaryn yerine ,,+“ we ,,— alamatlaryny netijede
dogry deiilik alnar yaly edip goyusdyryii:
)a-(b+c)=a+(..b..c); 3y m—-(n—a)=m+(...n...a);
2) c—(a-b)=c+(...a...b); 4 n-(d-D)=n+(.d..I).
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G| Ouziiiizi synai!
1. Hasaplaii:
1) (17,2-4,01+4,01-32,8):12;

2
2) 1—(1) -2(2)—25.0,03.4.
2 \2 3
2. Anlatmany yoOnekeylesdirin we x:—%, y=0,25
bolanda onuni san bahasyny tapyn:
3QRy—x)-2(y—3x).

3. Cagalarynn dyng¢ alys mesgeni iligin 10 sany kiist we
15 sany pokgi satyn aldylar. Bir kistin bahasy a
som, bir pokginin bahasy » som. Jemi haryt ii¢cin
niage pul tolenipdir?

66. Yonekeylesdirii:

1) (5a-2b)—(3b-5a); 3) Tx+3y—(-3x+3y);
2) (6a-b)—(2a+3b); 4) 8x—-(Bx-2y)-5y.
67. Denlemini ¢oziin:
1) 2x+1)+3x=16; 3) (x-5)-(5-3x)=2;
2) (x=4)+(x+6)=4; 4) 23— (x+5)=13.
68. Anlatmany ilki yonekeylesdirip, sofira onun san bahasyny
tapyn:

1) 2c+5d)—(c+4d), munda ¢=0,4, d=0,6;
2) Ba-4b)-(2a-3b), munda a=0,12, h=1,28,

3) (7x+8y)—(5x—2y), munda x=—%, y =0,025;
4) (5¢—6b)—(3¢c—5b), munda c=-0,25, b=2%.
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I baba degisli goniikmeler

Algebraik anlatmanyn san bahasyny hasaplan (69—75):

69.1) a+bc, munda a=-1, b=3, ¢=0
2) a-bc, munda a=2,b=-1,c=-3;
3) (a+b)c, munda a=1,b=-3,c=2;
4) (a-b)c, munda a=3, b=1,2, c=5;
5) (a-b)+(c—d), munda a=4, b=2, ¢c=3, d=-1;
6) (a-—b)—(c—d), munda a=0, b=-4, c=-2, d=3;
7) a—(b-c), munda a=0,5, b:%, c=-1,2;
8) a—(b—c)—d, munda a=5,2, b=1,3, c=2,8, d=2,8.

70. 1) 5(x-y)*;  2) 3(x+y)’; 3) 5x-y); 4 Gx+y),
munda x=2,5,y=4,5.

71.1) 2(a-by +1):  3) ((a—b)a—8):2:
2) 43-(a-b)*); 4) (Sa—(a+b)):3, munda a=5,b=-1.

72. 1) 3(a+b)-2ab; 3) 3(a—b)+2ab;

2) 3a+b-2ab; 4) 3a—b+2ab, munda a=1,2,b=1,8.
73. 1)%1)3—3&, munda b=—2,c=—%;

2) —0,75a2+1§b2, munda a=-2, b=3;

3) (a*-26)°, munda a=-5;
4) (@ +26)’, munda a=-3.

74. Anlatmalaryn geometrik manysyny disiindirin.
1) a- b, munda a we b— goniiburclugyn taraplary;
2) a?, munda a —kwadratyn tarapynyn uzynlygy;
3) 2 (a+b), munda a we b — goniliburglugyn taraplarynyn
uzynlygy;
4) 4a, munda a — kwadratyn tarapy.

75. 1) a*—4x*, munda a —uly kwadratyn tarapy, x — her bir
ki¢i kwadratjygyn tarapynyn uzynlygy (3-nji a surat);
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a) b)

3-nji surat.

b N b

a - .
2) Tty munda a we b uly goniiburclugyn, x we y
bolsa ki¢i goniiburcluklaryn taraplary (3-nji b surat).

97\@ 2 | 4-nji suratda ndge sany ticbur¢luk,
B kwadrat we goniibur¢luk bar?
4-nji surat.

76. Bir gektar otluk meydan bir yylyn dowamynda howany
70 t tozandan arassalayar. 10 ga; 100 ga; m gektar otluk
meydan bir yylda howany néd¢e tonna tozandan arassalar?
Umumy meydany 16 000 ga bolan otluk meydan howany
ndge tonna tozandan arassalar?

77. Awtomobilin hereket tezligi iki esse atmagy bilen onun
tormozlanma yolunynn dort esse artyandygy mélim.
Hereket tizligi 30 km/sagat bolanda, tormozlanma yolunyn
uzynlygy jedwelde berlen. Tizlik 60 km/sagat bolanda,

tormozlanma yolunyn uzynlygy nége bolar (5-nji surat.):

Yiik masyny iiigin Yenil masyny iiigin
v (km/sagat) s (m) v (km/sagat) s (m)
30 9,5 30 7,25
?m
Tormoz
?m yoly
5-nji surat.
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78. (Abu Reyhan Birunynyn meselesi.) Eger 10 dirhem pul iki

ayda 5 dirhem peyda getiren bolsa, 8 dirhem puldan ug
ayda ndge peyda gazanmak mimkin?

I baba degisli synag gonikmeleri — testler

1.

a=5,1, b=4,7 bolsa, P=2(a+b) anlatmanyn san bahasyny
tapyn.
A) 196; B) 19,6; C) 1,96; D) 18,16.

. GoOnibur¢lugyn meydany S-e, esasy a-ga den. Onun

perimetrini tapmak ii¢cin anlatma diizin.

A) %w; B) %+2a; C) 2(%+a); D) §+a.

. Denyanly tlicburglugyn perimetri P-e, esasynyn uzynlygy

a-ga den. Ugburclugyn gapdal tarapynyn uzynlygyny
tapmak ili¢cin anlatma diiziin.

A) 2a-P; B) 2P—a; C) P-a D) J(P-a.
a=2,5 b=2,4 we c=3,5 bolsa, V =gbc anlatmanynl san
bahasyny tapyn.

A) 18,3; B) 21; C) 2,1; D) 12,1.

a=5, b=6,4, ¢c=4,5 bolsa, S=2(ab+ac+bc) anlatmanyn
san bahasyny tapyii.

A) 50,45; B) 83,3; C) 166,6; D) 109.
Enesi perzentleri iicin a somdan 8 sany surat depder, b

somdan 5 sany rucgka, ¢ somdan 20 sany depder satyn
aldy. Jemi harydy hasaplamak {i¢in anlatma diiziin.

A) 8a+5b+20c; B) 8a+25 (b+c); C) 800abc;
D) 8a+100ba.

7. Yaylary acyn we yonekeylesdirii: 5a+ (3a—(4a+3)).
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8. Anlatmany yonekeylesdirin we onunn a=2,4;b=1,5 bo-
landaky bahasyny tapyn: 0,5-(2a-3b)-(4b+2,5a).

A) 17,4; B) -17,4; C) —1,4; D) —11,85.

9. GoOniliburglugyn perimetri p-ge, esasy a-ga den. Onun
beyikligini hasaplamak ii¢in anlatma diiziin.

A) P—22a; B) 2 - ap; Q) L’Z‘P; D) p—2a.

10. Anlatmany yonekeylesdirin we onun a=2,7, b=4,2
bolandaky san bahasyny tapyn: 3(2a —b) —2(a — 2b).
A) 24,36; B) 27.,6; C) 8,7; D) 15.

11. Ugbur¢lugyn bir tarapynynl uzynlygy a-ga dei. Ikinji
tarapynyil uzynlygy bu tarapyn 80 %-ini diizyir. Ugiinji

tarapy bolsa birinji we ikinji taraplaryn jeminin
yarysyna deni bolsa, su licbur¢lugyn perimetrini tapyn.

A) 1,8a; B) 2.7a; C) 3a; D) 3a+0,8.

12.Eger h=6, r=2, R=4 bolsa, V= %nh(R2 + Rr+r?)
anlatmanyn san bahasyny tapym.

A) 56m; B) 55m; C) 84m; D) 287

13. Eger R=4,5, we H=6,5 bolsa, S=2n R(R+ H)
anlatmanyn san bahasyny tapyii.

A) 100m; B) 98m; C) 99m; D) 98,5m.

14. Ucbur¢lugyn bir tarapynyn uzynlygy a-ga deii bolup, ol
ikinji tarapyndan 2 sm gysga, li¢clinji tarapyndan bolsa
3 sm uzyn. Su t¢bur¢lugyn perimetrini hasaplamak {i¢in
anlatma diziin.

A) 3a—-1; B) 3a-5; C) 3a+5; D) 1—-3a.
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||__I___l__|] Taryhy maglumatlar

Yurtdasymyz beyik matematik we astronom alym Abu Abdullah
Muhammet ibn Musa al-Horezminini (783—850) arifmetik (,,Algo-
rizmi hind hasaby hakynda‘) we algebraik (,,Al-jabr wal-mkabala“)
eserleri matematikanyn Osiisine ifinién giiycli tasir edipdir. Bu eserler
kop dillere terjime edildi, asyrlaryii dowamynda matematikadan
esasy gollanma bolup hyzmat etdi.

,»Algorizmi hind hasaby hakynda“ eserinin XII asyryn bagsyndaky
latyncga terjimesi Angliyanyn Kembrij uniwersitetinde saklanyar. Al-
Horezminifi bu eseri sebipli Yewropa onluk hasaplama sistemasy
girip gelipdir.

,»Muhammet Musa Horezmininn onlik hasaplama sistemasyny,
algoritm we algebra diislinjelerini diinydde birinji bolup ylma
girizendigi we su esasda takyk ylymlaryn ilerlemegi li¢cin 6z wag-
tynda berk esas doredendigi umumadamzat Osiisinini ilerlemeginde
ndhili uly dhmiyete eye bolandygyny ahlimiz gowy bilyiris®, — diyip
yazypdy Ozbegistan Respublikasynyf birinji Prezidenti I. A. Ka-
rimow Ozilinin ,,Belent ruh — yenilmez giiy¢* eserinde.

Horezminin algebrasy — ,,Al-jabr wal-mukabala hasaby hakynda
gysgaca kitap® eserinin arapga nusgasy Oksford uniwersitetinin
Bodleyan kitaphanasynda saklanyar. Eser ii¢ boliimden ybarat:

1) algebraik boliim; 2) geometrik boliim; 3) wesyetler baradaky
bolim (Horezmi ony ,,Wesyetler kitaby* diyip atlandyrypdyr). Al-
Horezminin eserinde @hli meselelerinn beyany we ¢oziiwleri sézler
bilen berilyir, hi¢ hili belgilemesiz, harply afilatmalar ulanylmayar.
Al-Horezmi seyle yazypdyr: ,,... Men arifmetikanyn yonekey we
¢ylsyrymly meselelerini 6z igine alyan ,,Al-jabr wal-mukabala ha-
saby hakynda gysgaca kitaby* yazyp galdyrdym, ¢iinki miras pay-
landa, wesyetnama diizende, baylyk baylananda we adalat islerinde,
sowdada we islendik ylalasyklarda we sonun yaly-da, yer 6lcemekde,
yap gazmakda, inzenerlikde we basga suna menzes dirli islerde
adamlar ti¢in bu zerurdyr*. Diymek, alym 06ziinin bu eserini giindelik
durmus talaby we zerurlyklaryny hasaba alyp yazypdyr.
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Su meseldni ¢ozelin.

Mesele. Galam bilen ¢yzgyjyn bilelikddki bahasy 370
som. Galam ¢yzgycdan 90 som arzan. Cyzgyjyn bahasyny
tapyn.

A Aydaly, ¢yzgyjyn bahasy x som bolsun, onda galamyn
bahasy (x —90) som . Meseldnin sertine gora

x+(x-90)=370,
mundan 2x-90=370, 2x =460, x=230.

Jogaby: Cyzgyjyn bahasy 230 som. A

x+(x-90)=370 denlikde x harpy nébelli sany ya-da gys-
gaca nidbellini anladyar.

r Harp bilen belgilenen ndbelli san gatnasyan denlik derileme
Baml| divilydr.

Denlik belgisinden ¢ep we sagda duryan anlatmalar
denlemdnin ¢ep we sag bolekleri diyilydr. Dernlemdnin ¢cep ya-
da sag boleginddki her bir gosulyjy denlemdnin agzasy

......

2x-90=370 denlemede c¢ep bolek 2x — 90, sag bolek bolsa
370. Sonra x =230 bolanda su denleminin ¢ep bolegi 370-¢
deni, ¢iinki 2 -230—-90=370; sag bolegi hem 370-e den.
Diymek, x =230 bolanda bu deiileme dogry denlige
6wr1"11}'/éir 2-230-90=370. Su 230 sana berlen dernlemdnin

......

4] ‘ Derilemdnin koki diyip, ndbellinin su denlemdni dogry

denlige owiirydn bahasyna aydylyar.
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Meselem, 1 sany
2x+3=5

denleméanin koki, ¢linki 2:-1+3=5 — dogry denlik.
Deinilleme iki, li¢ we basga koklere eye bolmagy miimkin.
Meselem,
(x-1)(x-2)=0

denleme iki koke eye: 1 we 2, ¢linki x=1 we x=2-de
denleme dogry denlige owriilyaér.

(x=3)(x+4)(x-5)=0

denileme bolsa ii¢ koke eye: 3, —4 we 5.

Denleménin koklerinin sany ¢édksiz kop bolmagy miim-

kin. Meselem,

2(x-1)=2x-2
denlleménin koklerinin sany c¢iksiz kop: x-in islendik bahasy
denileménin koki bolyar, ¢linki her bir x-da denilleméanini ¢ep
bolegi sag bolegine den.

Denilleme kokleri bolmazlygy-da miimkin. Meselem,
2x+5=2x+3 denilemanin kokleri yok, ¢linki x-i1i islendik
bahasynda bu denleméininn ¢ep bdlegi sag boleginden uly
bolyar.

=

(!

Dernlemdni ¢ozmek — onun dhli koklerini tapmak va-da

olaryn yokdugyny gorkezmek diymekdir.

Yonekey yagdaylarda x-ii defileminifi koki bolyan
bahasyny saylamak ansat bolyar. Meselem, 2x+1=3
denillemédnin koki 1 sanydygyny ansatja gormek mimkin.
Yone ¢ylsyrymly yagdayda koki calt tapmak amisat bolmayar.
Meselem,

x-6 4x+3) _x-1 _Ix-1
S B e RS
denileme x =7 bolanda dogry deiilige 6wriilisini bilmek gaty
kyn. Sonun ii¢gin deiileme ¢6zmegi dwrenmek mohiimdir.
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79.

80.

81.

82.

83.

84.

Birndge amaly meseleleri ¢ozmek

ax=2>b (1)
gorniisddki denlema getirilydr, munda a we b — berlen

sanlar, x — nébelli san. (1) denilleme ¢yzykly dernleme

diylip atlandyrylyar.

Meselem, 3x =1, —2x =3, %x =—% —c¢yzykly detilemeler-
dir.

Goniikmeler

Denlik gorniisinde yazyn:

1) 34 sany x sandan 18 sany artyk;

2) 56 sany 14 sanydan x esse artyk;

3) x we 3 sanlaryn tapawudynyn ikeldileni 4-e den;

4) x we 5 sanlaryn jemininn yarysy olaryn kopeltmek
hasylyna den.

3; —2; 1 sanlaryndan haysy biri denleménin koki bolyar:

1) 3x=-6; 3) 4x-4=x+5;

2) x+3=06; 4) 5x-8=2x+4?

(Yatdan.) x-ifi n#hili bahalarynda defileme dogry denilige
owriilyar:

1) x+5=-6; 2) 4-x=-1; 3) 2x-1=0; 4)3x+2=0?

—1; %; 1 sanlarynyn arasynda denleminin koki barmy:
1) 4(x-1)=2x-3; 3) 3(x+2)=4+2x;

2) 7(x+1)-6x=10; 4) 5(x+1)-4x=4?

Koki:

1) 5 sany; 2) 3 sany; 3) —6 sany; 4) —4 sany
bolan denileme diiziin.
a sany seyle saylan, yagny 4x-3=2x+a deiilleme

Dx=1; 2 x=-1; 3)x=1;  4)x=03

koke eye bolsun.
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7-8 ! Bir ndbellili birinji derejeli derilemeleri
, c¢ozmek

Al-Horezminin ,,Kitap al-muhtasar fi hasap al-jabr wal-
mukabala* eserinddki al-jabr polozitel agzalary dikeltmek,
yagny otrisatel agzalary denleménin bir boleginden ikinji
bolegine polozitel edip gecirmegi, wal-mukabala bolsa deii-
leméanin iki boleginden hem den agzalary taslap goybermek
gorkezilen.

Bu bir néabellili denlemeleri ¢6zmek dogry denliklerin
size malim hasiyetlerine esaslanandygyny gorkezyar. Su
hidsiyetleri yatladyp gecyaris.

Hisiyetin s6z bilen Hasiyetin umumy M
N 2 , ysal
anladylysy gornlisde yazylysy

1. Eger dogry deniligin iki bo-| Eger a = b bolup, / 7=17
legine birmenzes san gosulsa|erkin san bolsa, onda |7+2=7+2
ya-da iki boleginden birmen-|a +/=b+1, a—1= 7-2=7-2
zes san ayrylsa, onda yene| = b —/ bolyar.
dogry denlik alynyar.
2. Eger dogry denligin iki| Eger a = b bolup, 27 =27
bolegi nola den bolmadyk sol|m # 0 bolsa, onda 27-3=27-3
bir sana kopeldilse ya-da bo-|a-m =5b-m we 27:3=27:3
liinse, onda yene dogry deillik|a : m = = b : m bolyar.
alynyar.

Birinji hédsiyetden gosulyjylary, olarynn alamatlaryny gar-
sylyklysyna c¢alsyryp, denligin bir boéleginden ikinji bolegine
alyp gecmek mimkinligi gelip ¢ykyar.

O Aydaly, a=b+m bolsun, onda

a+(-m)=b+m+(-m); a—m=>b. @

Denliklerini bu héasiyetleri denlemeler ¢oziilende néhili
ulanylysyna garalyn.

I-nji mesele. 9x-23=5x-11 Denlemini ¢ozin.

A x san berlen denileméninn koki, yagny x seyle san bolup,
ony denillemd goyanda deiileme dogry deiilige owriilyér, diyip
cak edyiris.
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Néabelli gatnasyan 5x agzany ,,—“ alamat bilen denligin
¢ep bolegine, —23 agzany ,,+* alamat bilen sag bolegine alyp

gecgyaris.
Netijede, yene dogry denlik alynyar:
9x-5x=23-11.
Denleméinin iki bélegindiki metnizes agzalary toparlap,
4x=12

denileméni alyarys. Bu denlleménin iki bdlegini hem 4-e
boliip, x =3 bolyandygyny tapyarys.

Seylelikde, denleméanin koki bar diyip ¢ak edip, bu kok
dine 3 sanyna denl bolmagy mimkinligini gordik. x=3
hakykatdan hem berlen defnilemdnin koki bardygyny bar-
layarys: 9-3—-23=5-3—-11. Bu dogry denlik, ¢linki onun
¢ep we sag bolekleri sol bir sana —4 sanyna den.

Diymek, berlen denleméinin difie bir koki bar: x=3. A

Barlamagynn hokman dédldigini hem nygtayarys, clinki
denligin peydalanylan hisiyetleri bir dogry denligi ikinji
dogry denlik bilen calsyrmaga miimkingilik beryir. Coz-
megint bu usulynda hemise dogry netije alynyar (eger ha-
saplamalarda yalnyslyk goyberilmese, elbetde).

AL-JABR: 3x, ¢epe - 3x bolup

Sx @:@+ 11 gegyarsin!

—7, sen saga +7 bolup gecersin!

Sx—3x=11+7

Ay —F+2x =23+ 8 -8 | WAL-MUKABALA: ¢ep we sag
bolekdidki — 5-ler we 4x-lar,

2x =8
sizin bilen hoglasyarys!

39



Denleménin ¢oziilisini yazanda 1-nji meseldni ¢6zmek-
diki yaly jikme-jik yazyp disiindirmek hokman dal.

Meselem, 5x+17=2x+5 denleminin ¢oziilisini seyle yaz-
mak miimkin:

Sx-2x=5-17, 3x=-12, x=-4.

Jogaby: x=—4.

2-nji mesele. 2(x+3)-3(x+2)=5-4(x+1) Defilemini ¢oziin.

A Denleminin ¢ep we sag boleklerini yonekeylesdiryiris:
yaylary ag¢yarys we menizes agzalary toparlayarys.
Netijede, 2x +6 —-3x—-6=5—-4x—4, —x= —4x + 1 denleméni
alyarys.

3-nji mesele. STX—XT_Z’=1+XT5 Denlleméani ¢dzun.

A Denlemanin iki bolegini hem droblarynn umumy mayda-
lawjysyna, yagny 6-a kt')peld}'léiris, onda

5x 6-*3 3.6=1.6+*=3.6; 15x—2(x=3)=6+(x-5).

Yaylary agcyarys we menzes agzalary toparlayarys:

15x-2x+6=6+x-5; 13x+6=x+1,
mundan 12x=-5, x:—%. Jogaby: x:—152 A

Seylelikde, denileme c¢oziilende denlemdnin asakdaky
esasy hdsiyetlerinden peydalanylyar.

5 1 -nji hdsiyet. Dernlemdnin islendik agzasyny alamatyny
B garsylyklysyna é6zgerdip, onun bir béleginden ikinji bolegine
gecirmek miimkin.

2-nji hdsiyet. Denlemdnin iki bolegini hem nola den
bolmadyk birmernzes sana kopeltmek ya-da bolmek miimkin.

Bu hiésiyetler bir nédbellili islendik defilleméni ¢6zmige
miimkingilik beryar. Munun {igin:
1) nédbelli gatnasyan agzalary denligini ¢ep bolegine, nédbelli
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gatnasmayan agzalary bolsa sag bodlegine gec¢irmeli (1-nji
hidsiyet);

2) menzes agzalary toparlamaly;

3) denleméanin iki bolegini hem nébellinin 6nitinde duran
koeffisiyente (eger ol nola deni bolmasa) bolmeli (2-nji
hisiyet).

Garalan mysallarda her bir denleme bir kdoke eye boldy.
Emma kébir yagdaylarda bir nédbellili detileme koklere eye
bolmazlygy miimkin ya-da c¢dksiz kop koke eye bolmagy
miimkin. Seyle denlemelere mysallar getiryaris.

4-nji mesele. 2(x+1)-1=3-(1-2x) denleménin kokiinin
yokdugyny gorkeziii.

A Denleménin iki bdlegini hem yonekeylesdiryaris:

2x+2-1=3-1+2x, 2x+1=2+2x,
mundan
2x—-2x=2-1, 0. x = 1.
Bu denleménin kokleri yok, ¢linki onun O - x-dan ybarat

¢cep bolegi nola den, sag bolegi bolsa 1-e deni, emma 0 # 1.
Jogaby: denleminin ¢oziiwi yok. A

S5-nji mesele. 3(1-x)+2=5-3x denleménin ¢édksiz kop
¢cozliwe eyedigini gorkezin.
A Denleméani yonekeylesdiryéris:
3-3x+2=5-3x; 5-3x=5-3x; -3x+3x=5-5, 0-x=0.
Diymek, x-ini islendik bahasy bu denleminin koki bolyar.
Jogaby: denleme ¢édksiz kop ¢ozliiwe eye.A
Gonikmeler

Denlemaéni ¢ozin (85 — 96):

85.1) 11x=50; | 2) -9x=243; | 3) 4x=0,24; | 4) 7x=7,063.

_2. —9l. 1, _a 3,._1
86.1)9x—5, | 2) 3x 27, | 3) 2x 3; | 4) 4x 5
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87.1) 0,3x=6; |2)1,3x=-1,69; | 3) 0,7x=49; | 4)10x=0,5.

88.1)8x=8 | 2) Ix=16; | 3) 3¥x=243 | 4) l6x=16.

89. 1) 5x:(§)2; 1 2) 4x=—(‘5‘)2; | 3) =0,1x=10; | 4) 0,3x=—I".

90. 1) 25x-1=9; 3) 3x-5=10-x;

2) Tx+8=1L 4) 4x+4=x+5.
91. 1) 5x+3(3x+7) =35 3) 8y-9—4y+5=12y—4-5y;

2) 8x—-(7x+8)=09; 4) 4+8y+8=2y-10-7y+09.

11 _2-x 3x _6+x. X, X_aq. Y.y _
02.1) 5 =55 Y= D Ieiay Hlelos
93. 1) 3y+5=4(9—;); 3) 3(5+%)=4+2x;
3_\_ . _X)=
2) 8(11—4z)—16z—44, 4) 2(3 3)_5+x.

94.1) 0,71x+1,98=0,37x-1,76;
2) 0,18y—~7,4=0,05y-5,71;
3) 565x-1)-2,7x+0,2x=6,5-0,5x;
4) 0,36x-0,6=0,3(0,4x-1,2).

2, _51_33.53,. 6x+7 _o_5x-3,
95.1)113x 56 34+24x, 3) ; 3 g
2) 12§+§y:X_10i; 4) 10_3x—1:6x+3'
4 7 2 28 2 11
96. 1) 4x-51_17-3x _ x+5, 3) 9x=5_3+5x Sx-2_».
3 4 27 2 3 4 ’
3x-7 _9x+11_3-x. 4x-3 5-2x _3x-4
2= § 2’ 4 = 3 3
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/(g\@ I — Mama, agtygynyz ndge yasda?

— Menin yasym ndg¢ede bolsa, agtygym songa
aylyk.

— Mama, sizin yasynyz ndgcede?

— Agtygymyn yasy bilen menin yasymy gossan, 65
¢cyvkyar. Agtygymyn yasyny indi oziin tapay.

97. Denleméinin kokiininn yokdugyny gorkezin:
1) 28 —20x=2x+25—-16x—12 — 6x;
2) 25x—17=4x—-5—-13x+ 14 + 34x;

x—1,5x+2 _ 5+3x . 2x+1_Tx+5_x-2
DI T Vs TS

98. x-in islendik bahasy denleminin koki bolup bilydndigini
gorkezin:
1) 10-4x+3=9x-2-6x+9-7x+6;
2) 9x+4-5x=8+7x-9-3x+5;
3) 6(1,2x-0,5)-1,3x=5,9x-3;
4) 8(1,3x+0,25)-6,6x=3,8x+2.

99. Denlemini ¢oziin:
1) 3(x-1)-2(x+2)=4x+8;
2) 4(x+1,5)+3(1-x)=10;
3) 43x+2)-7(x+1)=3(x-1);
4) 2,5Q2x+3)-2(x+2,5)=3,5+2x.

100. Denleméini ¢oziin:

96 _ 4x+300. ) 1
D751 > 3) 4.2:(2x-7)=10:7;

3x+14,7 7,5,
2) 04 "10°

4)4%f10:45:6x—b.
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______ ,'_______________________________________
8- § /I Meseleleri derilemelerint komeginde ¢ozmek
/

Denlemeleri ulanmak engeme meseleleri ¢6zmegi ansat-
lasdyryar. Munda meseldni ¢6zmek, adatda, iki basgancgak-
dan ybarat bolyar:

1) meseldnin serti boyunca denlleme diizmek;

2) alnan denlemini ¢ozmek.

Su meseldni ¢ozelin.

Mesele. Syyahatgylar miinen gdmi kenardaky duralgadan
deryanyn akymy boyung¢a ugrap, 5 sagatdan son gaydyp
gelmeli. Deryanynn akymynyn tizligi 3 km/sagat; gdminin
yata suwdaky tizligi 18 km/sagat. Eger syyahat¢gylar gayt-
mazdan 61 kenarda 3 sagat dync¢ alan bolsalar, olar kenar-
daky duralgadan nédg¢e aralyga yiiziip barypdyrlar?

A 1) Gozlenydn aralyk x kilometr bolsun. Gdmi bu
aralygy akym boyunc¢a 18 + 3 = 21 (km/sagat) tezlik bilen

gecyidr we muna % sagat sarp edyir. Gami 18 — 3 = 15 (km/

sagat) tizlik bilen yzyna dolanyar we muna % sagat sarp

edyar. Syyahatgylar kenarda 3 sagat dync¢ aldylar. Diymek,

syyahat (2xl+1x5+3) sagat dowam etdi, bu bolsa meseldnin

sertine gord 5 sagada den. seylelikde, biz nédbelli x aralygy
kesgitlemek ti¢in asakdaky denleméani aldyk:

2) indi

denlemini ¢6zyaris. Bu denilleménin iki bélegini hem 105-¢

(21 we 15 sanlarynyn il ki¢ci umumy boliinijisine) kopeldip,

S5x+7x=210, 12x =210 deniligi alyarys, mundan x=17,5.
Jogaby: gdmi kenardaky duralgadan 17,5 km aralyga

yluzlp baryar. A
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Meseldni ¢ozmeginl birinji basgancagynda (yagny den-
leme diizmekde) gidmi bilen deryanyn akymynyn tizlikleri
akym boyunc¢a hereketde gosulyandygyny, akyma garsy
hereketde bolsa ayrylyandygyny we yolun tizlige gord he-
reket wagtydygyny bilmek zerur boldy.

Ikinji basgancakda (yagny alnan denillemidni ¢6zmekde)
denlemelerin mundan o6nki paragrafda owrenilen hisiyetle-
rini ulanmak talap edilyér.

Tekstli meseldnin mazmunyna layyk denleme diizmek —
meseldnin sertini ,,matematika diline* gecirmek — meseldnin
matematik modelini diizmek diymekdir. Bir meseldni ¢oz-
mek licin diirli detileme, diirli matematik model diizmek
miimkin.

Goniikmeler

101. A we B sidherlerinini arasyndaky aralyk 256 km. 4-dan
B-ge tarap 66 km/sagat tizlik bilen yiik otlusy yola
¢ykdy. Aradan 20 minut gecenson, B-den A-ga tarap
90 km/sagat tizlik bilen tiz otly yola ¢ykdy. Yiik otlusy
yola ¢ykandan nidc¢e wagtdan son tiz otly bilen dususdy:
Bu meseldni ¢6zmek li¢cin denlemeleri asakdaky yaly
diizmek miimkin:

a) 66x +90 (x—;) = 256;

1 (x_1).
b) 256-66-! = (66+90) (x 3),

90 3
e) 256—90x:66-(x+;).

d x _256-x _ 1,
)66

1) Her bir deiilemeddki x ndméni anladyar?
2) Her bir denillemede n#hili mukdarlar denlesdirilipdir?

102. 1) Bellenilen isi 15 adam 12 gilinde yerine yetirmegi
mimkin. 4 giin isldanden son, bdsinji giin olara komek
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103.

104.

105.

bermek ii¢cin 5 adam gelip gosuldy. Galan is nédce giinde
tamamlanypdyr?

2) Isgiler bellenilen wezipdni 15 giinde yerine yetiryér-
ler, 5 giinden sonn olara yene 8 adam gosuldy we
bilelikde galan isi 6 giinde tamamladylar. Is¢iler ilki
nice adamdy?

3) Bir isi 10 adam 8 giinde yerine yetirip bilyir. 2
gliinden son (liglinji giin) olara komek bermek ig¢in
birndgce adam gelip gosuldy we galan is 4 gilinde yerine
yetirildi. Ni¢e adam gelip gosulypdyr?

1) Ug¢ firmada 624 isci bor. Ikinji firmada birinjisin-
dika garanda isciler 5 esse koOp, tli¢linji firmada bolsa
birinji we ikinji firmalarda bilelikde nég¢e is¢i bolsa,
sonc¢a is¢i bar. Firmalaryn hersinde nidcgeden is¢i bar?
2) Ug sany kigi kiirhanada 792 6niim tayyarlandy. Ikinji
kici kdrhanada birinji ki¢i kdrhana garanda 3 esse kop,
uciinji kici kdrhanada bolsa ikinjisinddkiden 2 esse kem
oniim tayyarlandy. Her bir ki¢i kdrhanada ndgeden 6niim
tayyarlanypdyr?

1) Denyanly licburclugyn perimetri 25 sm-e den. Eger
onunl gapdal tarapy esasyndan 5 sm artyk bolsa, li¢-
burclugyn taraplarynyn uzynlyklaryny tapym.

2) Denyanly ticburglukda esas gapdal tarapyn % bolegini

diizyar. Eger ticburglugyn perimetri 22 sm-e den bolsa,
onunl taraplarynyn uzynlyklaryny tapyn.

1) Ini 200 m bolan goniiburcluk gorniisinddaki meydanyn
aracdgi boyunc¢a yap gazyldy. Yabyf uzynlygy 1 km.
Meydanyni uzynlygyny tapyii.

2) Uzynlygy ininden 2 esse uzyn bolan goniiburgluk
gorniisinddki meydany uzynlygy 120 m bolan germew
bilen gursadylar. Meydanyn uzynlygyny we inini tapyn.

106. Jemi 81-e den bolan ili¢ sany yzygider tdk sany tapyn.
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107. Dort sany yzygider jiibiit san berlen. Eger ¢etki sanlaryn
jeminin ikeldilmeginden ortadaky sanlaryn polozitel ta-
pawudynyn liceldileni ayrylsa, 22 alynyar. Su sanlary
tapyn.

108. 1) Taze gurlus ise diisiirlenden son, ussanyn niyetldn isi
yerine yetirmédge gidydn wagty 20 %-e kemeldi. Onun
zahmet oOndiirijiligi ndge godterime artypdyr?

2) Fabrige awtomat ornasdyrylypdyr. Ol bir sagatda isc¢d
garanda 8 sany artyk onim Ondiirydr. 2 sagatdan son
awtomat is¢iniii 6 sagatlyk planyny yerine yetirdi. Awto-
mat bir sagatda ndge Onim Ondiiryar?

3) Ussanyn zdhmet ondirijiligi 20 % -e artsa, onunl is
plany yerine yetirméige gidyin wagty ndge goterime gys-
galar?

109. Uzynlygy 27 m bolan mis simi massasy we kese kesigi
mis simifiki yaly bolan alyumin sim bilen galsyrmakgy
bolyarlar. Siz ndhili pikir edyérsiniz, alyumin simin
uzynlygy nidc¢e metr bolarka?

110. Birndge ditkan alma salnan 175 yasigi den boliip al-
makc¢ydylar. Emma 2 diikan almalary aljak dildigini
mailim etdi. Netijede, galan her bir diikkana niyetlenen-
den 10 yasik alma artyk berildi. Diikanlar nidc¢e eken?

111. 1) Gapda néagedir litr suw bar. Eger gaba 3/ suw

guyulsa, gabyn yarysy dolyar. Eger 3/ suw dokiip tas-
lansa, galan suw gabyn % bolegini eyeleyir. Ilkibasda
gapda nige litr suw bolupdyr?
2) Gabyn i¢inddki suw bilen bilelikddki massasy 12 kg-a
den. Gapdaky suwun % bolegi giillere guylanson, gabyn
massasy i¢inddki suwunl massasyndan 2 esse kemdigi
anyklandy. Gabyn massasy nédc¢e kilogram eken?

112. 1) Nebit ammarynda 6340 t benzin bardy. Ikinji giini
ammar birinji giinddkiden 423 t kop, lciinji giini bolsa
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ikinji giinddkiden 204 t kem benzin paylandy. Sondan
son ammarda 3196 t benzin galdy. Ammar birinji giin
nidg¢e tonna benzin paylapdyr?

2) Diikanda ii¢ giinde 110 kg yag satyldy. Ikinji giin
birinji giinddkinin 37,5 % bdlegi yaly, liglinji giin bolsa
ilkibasdaky iki giinde nidge yag satylan bolsa, song¢a sa-
tyldy. Diikanda birinji giin ndge kilogram yag saty-
lypdyr?

113. 1) Ussa we ogly buyurmany 10 giinde yerine yetirmelidi.

Olar tize gurlusy ulanyp, her giin plandan dasary 27
onliim tayyarlap, 7 giinde dine bir tabsyrygy yerine
yetirmek bilen ¢dklenmin, eysem yene 54 Oonliim artyk
tayyarladylar. Ussa we ogly bir giinde nd¢e Onim
tayyarlapdyrlar?
2) Zawod masyn Ondirmek boyun¢a buyurmany 15
gliinde yerine yetirmelidi. Zawod tdze tehnologiyany
ornasdyryp, her giin plandan dasary 2 sany artyk masyn
ondiirip, mohletine 2 giin galanda dine bir plany
dolman, plandan artyk yene 6 masyn ondiirdi. Zawod 15
giinde plan boyunca ndce masyn Oondiirmelidi?

ﬁ) Oziitiizi synan!

1. 1; 0; —4 sanlarynyn ig¢inde 3(x-7)+4=7x-1
denleméanin koki barmy?

2. Denlemaéani ¢oziin:
1) 2x-3(x-1)=4+2(x-1);

2) §+XT+1=2.

3. Satyjy harydynyn 20 % ini 40 % peyda bilen satdy.
Jemi satuwdan 32 % peyda almak ii¢in ol galan
harydyny nédg¢e goéterim peyda bilen satmaly?
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IT baba degisli goniikmeler

114.

115.

116.

117.

118.

1) 1 kg 1 200 somdan alnan iliziiminn 3 kg-yndan 1 kg
serbet alnyp, 720 soma satyldy. Uziimii bahasy 50 som
arzanlady. Telekec¢i 61iki peydany saklap galmakgy.
Serbetinn tdze bahasy ilkibasdakydan nd¢e som arzan
edilmeli?

2) 20 % 11 serbet almak¢ysynyz. Hany, aydyn nige litr
gaynan suwa 200 gram seker gosarsynyz?

1) Gapda ilkibasda méalim mukdarda suw bardy. Eger
gaba a litr suw guyulsa, gabyn % bolegi dolyar. Eger
gapdaky ilkibasdaky suwdan a litr alnyp taslansa, gabyn
% bolegi doly bolyar. Ilkibasda gabyn nige bolegi doly
bolupdyr?

2) Gabyn % bolegi bos. Ahmet gaby doldurmakgy. Ol

gapdaky suwun ndg¢e bdlegine c¢enli suw guysa, gap
dolar? Ona komek edin.

Yerifi birinji iki emeli hemrasynyfi massasy 592,4 kg
bolupdyr. Birinji emeli hemra ti¢linjisinden 1243,4 kg
yeiiil, ikinjisi bolsa 818,2 kg yenil. Yerii birinji ii¢ sany
emeli hemrasynyn hersiniii massasyny tapyn.

Gayyk deryanyn akymy boyunca 2,4 sagat we akyma
garsy 3,2 sagat yiuzdi. Gayygyn akym boyung¢a gecen
yoly akyma garsy gecen yolundan 13,2 km artyk boldy.
Eger deryanyn akymynyn tizligi 3,5 km/sagat bolsa,
gayygyn yata suwdaky tizligini tapyn.

Bossan we Giiliistan obalarynyn arasyndaky aralyk
72 km. Bu obalardan iki syyahat¢y bir wagtda yola
¢ykdy. Birinin tizligi sagadyna v kilometr, ikinjisininki
bolsa sagadyna u kilometr. 2 sagatdan sonl olaryn
arasyndaky aralyk niice kilometr bolar? Ahli yagdaylara
garan we dernan.
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Syrygy 3 bolege byg¢gylamak ii¢in 12 minut gerek. Sol
syrygy 4 béolege bycgylamak ii¢in ndgce minut gerek bolar?

N 4

119. Gabyii § bolegi suw bilen doly. Bu suwuii ; bélegi

ulanylandan sont onia 45 litr suw salynsa, gabyn ;13
bolegi bos bolyar. Gaba jemi ndge litr suw sygyar?
120. Synagda 60 sorag berildi, her bir dogry jogap 5 balla
bahalandy. 4 sany niddogry jogap tii¢in jerime hokmiinde
bir dogry jogap kabul edilmeyidr. Bu synagda hemme
soraglary bellik eden bir okuwcgy 225 ball alan bolsa, ol

nic¢e soraga dogry jogap beripdir?

ﬁ‘ IT baba degisli synag goniikmeleri —

testler
5x-3 11-3
1. Fo=9+3+72 deiileminin koki x, bolsa, x2+I
anlatmanyn san bahasyny tapyn.
A) 50; B) 10; O) 5; D) 37.
2. 2x3+1+2:3x2—2+x;1 defileménin koki x, bolsa, 18:x,
anlatmany hasaplan:
A) 6; B) 7; C) -7; D) 46%.

3. (x+3):(x-2)=5:3 denleménifi koki x, bolsa, 2x,6+ 61
anlatmanyn san bahasyny tapyn.
A) —80; B) 70; C) 80; D) 8I.

4. 4:2x+5)=2:(3x-2) denleminin koki x, bolsa, 4x + 11
anlatmanyn san bahasyny tapyi.
A) —18; B) —20; C) 19; D) 20.

5. 0,8-(1,5x—2)—0,4x=0,3 - (6x —5)—2,6 denleménin koki
x, bolsa, x;>— 0,5 x, anlatmanyn san bahasyny tapyn.
A) 5; B) 1,25; C) 6,25; D) -5.
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6. Ug tekjede jemi 385 kitap bar. Birinji tekjede ikinjisine
garanda 8 sany kop, emma ii¢linji tekjeddkiden 9 sany
kem kitap bar. Tekjelerin hersinde ndgeden kitap bar?
A) 128; 120; 137; B) 127; 119; 139;

C) 127; 122; 136; D) 126; 134; 125.

7. Denyanly tug¢burglugyn perimetri 51 sm-e deni. Esas
gapdal tarapdan 6 sm uzyn. Su ucbur¢lugyn gapdal
tarapynyn esasyna gatnasygyny tapyn.

A) 7:5; B) 5:7; C) 2:3; D) 10:7.

8. Denyanly licbur¢lugyn perimetri 42 sm-e deni. Gapdal

tarap esasyn 3 bolegini diizyar. Su ug¢burglugyn esasy
gapdal tarapyndan nédg¢e santimetr uzyn?
A) 7,5 sm. B) 6,5 sm; C) 6 sm; D) 7 sm.

9. Ussa buyurmany 8 giinde yerine yetirmelidi. Ol her giin
plandan dasary 6 oniim tayyarlap, dine bir buyurmany
yerine yetirmek bilen ¢dklenmén, eysem 5 giinde yene 12
onimi artyk tayyarlady. Ussa plan boyunc¢a bir gilinde
nice Onlim tayyarlamalydy?

A) 6; B) 4; C) 5; D) 7.

Deinlleméani ¢oziin (10—11):
10. 8(x+2)-5x=-2(x+4.,5).

A) - 5; B) 5; C) 6; D) —4,5.
11. 6-(2,3x-1)-3,5x+0,7x = 0,5(x - 14).
2. X 2 .
A) ~37 B) 10,5; ©) 37 D) 7.

12. Ugburglugyn bir tarapy ikinji tarapyndan 3 sm uzyn,
l¢linji tarapyndan bolsa 5 sm gysga. Eger tiigbur¢clugyn
perimetri 41 sm bolsa, onun il uzyn tarapy il gysga
tarapyndan nige esse uzyn?

A) 2; B) 1,5; C) 1.3 D) 1.,8.
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13. Birinji topda 75 m, ikinji topda 120 m atlas bardy.
Ikinji topdan birinjiden satylanyna garanda 3 esse kop
atlas satyldy. Netijede birinji topda ikinjisine garanda 2
esse kop atlas galdy. Her bir topdan nidgce metrden atlas
satylypdyr?

A)24 m; 72 m; B) 30 m; 90 m; C) 15 m 45 sm;
D) 33 m; 99 m.

14. Denlleméni ¢oziin:
3(x+2)-2(x+3)=7-5(x+1).

A) —%; B) %; C) —I; D) 2.
L!!l Taryhy maglumatlar

Muhammet ibn Musa al-Horezmi ,,Al-jabr wal-mukabala hasaby
hakynda gysgac kitap* eserinde girizilen ,,al-jabr*, ,,wal-mukabala‘
diizgiinlerini biz 7- §-da denleminin esasy hasiyetleri hokmiinde
beyan etdik.

Algebrada {i¢ hili sanlar bilen is salysylyar, diyipdir al-Horezm:i.
Olar:

— kok ya-da zat (denilemediki ndbelli san x);
— kwadrat (haryt) (nébellinin kwadraty — x ?);
— yonekey san (munda natural san nazarda tutulyar).

Horezmi su ii¢ hili ululyklaryn arasyndaky baglanysyklary
dernieyir we asakdaky deinllemeleri ¢ozmegin usullaryny gorkezyir:

1) ¢x® = bx — kwadratlar koklere defi;

2) cx? =a — kwadratlar sanlara den;

3) bx =a — kokler sana den;

4) ¢x® +bx = a— kwadratlar we kokler sanlara den;
5) ¢x? +a=bx — kwadratlar we san koklere deti;
6) bx+a=cx* — kokler we san kwadratlara den.

Biz 7-nji synpda dinte ¢yzykly denilemeleri dwrenyiris [3)
bentdidki bx=a denleme]. Galanlary 8-nji synpda Owrenilyar.
Islendik ¢yzykly ya-da kwadrat denleme ,,al-jabr*, ,,wal-mukabala‘
calsyrmalary netijesinde yokardaky 6 denileminin birina getirilmegi
mimkin.
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fr BAPS
BIRAGZALA “"*“kﬁ%ﬁiﬁﬂbﬁ
/”’m“w“ﬂﬂ/w/ff/////uuu
R
9-§/ Natural gorkesji AT

Den sanlary gosmagy kopeltmek bilen ¢alsyrmak
mimkin:

3+3+3+3+3=3-5 at+a+a+a+..+a=a-n
%f—/
5 esse n esse

Birmenizes sanlaryn kopeltmek hasylyny hem kop
yvagdaylarda ykjam yazuw bilen calsyrmak maksada layyk
bolyar. Tarapynyn uzynlygy 5 birlige den kwadrata garalyn
(6-njy surat). Ol 5-5=25 sany birlik kwadratdan ybarat.
Tarapynynn uzynlygy 5 birlige denn kub (7-nji surat) bolsa
5-5-5=125 sany birlik kuby 6z i¢ine alyar.

Size milim bolsy yaly, 5-5 kopeltmek hasyly 5?2
(okalysy: ,,bdasinn kwadraty*); 5-5 -5 kopeltmek hasyly bolsa
53 (okalysy: ,,bdasin kuby*) yaly belgilenyar:

5:-5=52, 5-5-5=5°
Edil sunun yaly, kopeldijileri birmenzes sanlardan ybarat

kopeltmek hasylyny tdze amal — derejd gotermek amaly
bilen ¢alsyrmak mimkin:

9
1 11 1 1
333337, IR
5 esse w 7
9 esse
0,4 (04)1

belgilemek u(;ln a" yazuwyndan peydalanylyar:

a-a-a-a-....a=a".
_
n €Sse



AN

6-njy surat. 7-nji surat.

Ol seyle okalyar: ,,a sanyn n gorkezijili derejesi®“. Adatda,

gysgaca edip: ,,a-nyn n- derejesi* dlyllyar

a'"=a-a-a-...-a
- 7
n €sse€
& a san (gaytalanyan kopeldiji) derejdnin esasy, n san
men| (kopeldiji ndgce gezek gaytalanyandygyny gorkezyédn san)
dereje gorkezijisi diyilyar.
Meselem,

34=3-3-3-3=81,

bu yerde 3 —derejidnin esasy, 4 — dereje gorkezijisi, 81
bolsa 3*— derejanin bahasy.

Hususan-da, sanyni birinji derejesi diyip, su sanyn Oziine
aydylyar:

a'= a.
1

Meselem, 5'=5 25'=25, (;) :%_

Derejanin esasy islendik san bolmagy miimkindigini
aydyp gecyaris, meselem,

3
2922.2.2.2.2=32; (2)
(-2’ =(-2)(-2)(-2)-(-2)-(-2) =

EREIEIEIE e

0,2°=0,2-0,2-0,2=0,008;
(1) = (D) (D) (D (DD (D =1
0°=0-0-0=0; 10*=10-10-10-10=10000.
54
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Dereja gotermek amaly — liciinji basgancak amal. Eger
anlatmada yaylar bolmasa, onda ilki ii¢iinji basgancak amal-
lar, son ikinji basgancak amallar (kopeltmek we bolmek), we
ahyrynda, birinji basgan¢ak amallar (gosmak we ayyrmak)
yerine yetirilydndigini yatladyp gecgyéris.

Mesele. Hasaplan: 7-2*% —5- 32

7-24-5-32=7-16-5-9 =112—-45 =67.

Sanlary derejanin komeginde yazmakdan juda kop
yvagdaylarda, meselem, natural sanlary 0yjik gosulyjy-
larynyn jemi gorniisinde yazmak ii¢in peydalanylyar:

A 3245=3-1000+2-100+4-10+5=3-10°+2-10> +4-10+5. A

Uly sanlary yazmak t¢in kopleng 10 sanynyn derejeleri
ulanylyar. Meselem, Yerden Giine ¢enli bolan aralyk takmy-
nan 150 min km-e defi bolup, ol 1,5-10° km goérniisinde yazy-
lyar: Yer sarynyn radiusy takmynan 6,37 mln m-e den, ol
6,37-10° m yaly yazylyar; Yerden in yakyn yyldyza (Sen-
tawryn a sy)genli bolan aralyk 4-10'> km go6rniisinde
yazylyar.

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

4578 =4,578 - 10°, 45,78 =4,578 - 10, 103000=1,03 - 10°.

Fizika we himiya ylymlary O6wrenilende, mikrokalku-
lyatorda hasaplamalarda we basga kop yagdaylarda sanyn
standart gorniisddki yazuwiyndan peydalanylyar.

Goniikmeler

Jemi kopeltmek hasyly gorniisinde yazyn (121—122):
121. 1) 4+4+4+4+4; 3) c+c+g
2) 6+6+6+6; 4) a+a+a+a+a.
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122. 1) 2m+2m+2m; 5) 3+3+..+3;

21 esse
2) 17ab+17ab+17ab; 6) 2+ +...+3;
17 esse
3) (c-2d)+(c-2d); 7) mtm+t..+m,
n €sSe
4) 3b-a)+(3b-a)+3b-a); 8) b+b+..+b.
k esse
Kopeltmek hasylyny dereje gorniisinde yazyn (123—125):
11111 3) (3) [3).
230 22225 2 33 3 GGEHG)
4) (-2,7)-(=2,7)-(-2,7)-(-2,7).
124. 1) x-X-X-X-X; 3) 2a)-(2a)-(2a);
2) m-m-m-m-m, 4) (=3b)-(=3b)-(-3b)-(-3b).
3x 3
125. 1) (x-p)-(x=p) (x=p); 3) 55
2) (a+b)-(a+b); 4) ﬂﬁﬁﬂﬂ

Kopeltmek hasylynynn dereje gornilisinddki yazuwyndan
peydalanyp, anlatmany yonekeylesdirin (126—128):

126. 1) 2:2-2-15; 3) 5-5-8-8:8-2-2;
2) 4-4-4-4-21; 4) 6:6-7-7-3-3-3.
127. 1) 1,21 2-2-2~5-5' 2) 0,5-0,5-0,5-2-2-4-4;
L 11. 2.2 2
3)0303 ERERE S 4)3332323
128. 1)9-9-9-a-a-a; 3) 22 E(x-y)-(x-y);
y yy
2) x-x-xx-3-3; 4) %-%-(8a—b)~(8a—b)~(8a—b).
Ainlatmany yonekeylesdirin (129—130):
129. ) p-p-p-P+q-q; 3)arata-a+ta-a;
2Ya-a+b-b-b-b; 4) x-x-x+x-x-x.
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130.

1) ccrect..Heec

k esse

2) a-a-ata-a-a+..ta-a-a;

n €Sse

3) a-a-...a+b-b-...b;

n €sse

m €SS€

4y 3-5-..-5+a-a-....a.

k esse

17 esse

5) (4m+n)”;

4) 5°,
4) 0°.

4) (2§)3.
4) (—0,2)".
4) —(2411)2.

(2,6)°

4 .
) 1,3)*

131. Anlatmany okan, derejanin esasyny, dereje gorkezijisini
aydyn:
41
1) 3% 3) (=2) -
) > ; ) ( 9) ’
3) - . 2a\
2 (13): @ o3
Hasaplan (132—139):
132.1) 23 2) 3% 3) 4%
133.1) 15 2) (= 1) 3) 0%
2\ 3\ 2\
135.1) (2,5)% 2) (1,7)% 3) (-0,2)%
1 2
136. 1) (-5)% 2) 5% 3) (—24) ;
2
137.1) €02, 2) 03 3) &2
) 0,1° ) 0,1’ ) ey
138.1)2 - (—3)% 2)—5-(-2)3%
_1—gy: _2 -3y
N S R
139. 1) (—5)2-(—2); 2) (—3)3-(—§);
3) ~(=3)2-2%; 4) —(-3)*-(-2)".
140.

-x*;(-x)*; (-x)* anlatmanyn bahasyny x:l%; —5 bolanda

tapyn.
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141.

x? anlatmanyn bahasyny x-ini jedwelde getirilen bahala-
ry tg¢in hasaplan:

x| 0| 1L f-1|2|=2|3|3|4|4|5|-5|6]|-6
x2

142. x* anlatmanyn bahasyny x-in jedwelde gorkezilen

143.

144.

145.

58

bahalary ii¢in hasaplaii:

X|lo| 1 |-1|2|=2|3|-3|4|-45|-5|6]/|-6
x3

Asakdaky dawalaryn haysy biri dogry, haysysy nadogry?
Sebdbini diistindirini. Dawa nddogry diyip aytsailyz, ony
ret edydn mysal tapyn.

1) iki sanyn kwadratlary den bolsa, bu sanlaryn 6zleri-
de den;

2) iki sanyn kublary den bolsa, bu sanlaryn 6zleri-de
den;

3) eger otrisatel sana onunl kwadraty gosulsa, poloZitel
san alynyar;

4) eger otrisatel sandan onun kwadraty ayrylsa, otrisatel
san alynyar;

5) eger polozitel sandan onun kwadraty ayrylsa, polo-
zitel san alynyar.

Asakdaky dawalaryn haysysy dogry, haysysy nddogry?
Sebabini diisiindirin. Degisli mysallar diizin (144—145):

1) natural sanyn kwadraty islendik sifr bilen gutarmagy
miimkin;
2) natural sanyn kuby islendik sifr bilen gutarmagy
mimkin.

1) natural sanyn dordiinji derejesi dine 0; 1; 5; 6 sifr-
lerinden biri bilen gutarmagy mimkin.

2) natural sanyn basinji derejesi su san haysy sifr bilen
gutaran bolsa, sol sifr bilen gutaryar.



Dereja gotermek birndge mohim hésiyetlere eye.

14| 1-nji hésiyet.

10
al’)’l .al/l — am+n-

Birmernizes esasly derejeleri kopeltmekde esas liytgewsiz
galyar, dereje gorkezijileri bolsa gosulyar.

O Natural gorkezijili derejdnin kesgitlemesine gorid

2°.2°=(2-2)-(2-2-2)= ‘a’”-a”:(a-a-a-...-a)x(a-a-a-...-a):
2esse  3esse m esse n esse

kopeltmegin toparlama diizgiinine gora

=2-2.2-2-2= | =a-a-a-..-a=
%,_/ \_ﬂ_—/
5 esse (m+n) esse

natural gorkezijili derejanin kesgitlemesine gord
= 25, | =a"t,
Seydip,
22.03 = 9243 | ar- a'=aq" " @

14l 2-njihidsiyet.

a”:a"=a"", m>n,a+0.
Birmenzes esasly derejeleri bolmekde esas iiytgewsiz
galyar, dereje gorkezijileri bolsa ayrylyar.

O Serte gora
5> 3. | m>n, a#0.

Derejanin birinji hdsiyetine gora

235-3.23=125 | ar—"- a"= a™
Sonun ii¢in
235-3=25: 23, | ar~"=a": a"
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Seydip,

25 23= 253, a":a'=a" ", m>n,az0.@
n
¢ =1, a#0 bolyandygyny nygtayarys.

a

(1) 3-nji hdsiyet.

(am)n — amn.
Derejdni derejd goterende esas tiytgewsiz galyar, dereje
gorkezijiler bolsa ozara kopeldilydr.

O Natural gorkezijili derejanin kesgitlemesine gora

(2°)?=2%.2°= ‘ (@)'=a"-a"-a"-....a" =
nesse
derejidnin birinji hasiyetine gora
343 n €Ss¢

= 2’ = ‘ — am+m+...+m —
kopeltmegin kesgitlemesine gora

= 23 : 2. | = g™,

Seydip,
(2 3)2: 2 3-2. | (am)n: a ™. ®

1| 4-nj1 hasiyet.

e

(ab)" =a"b".
Kopeltmek hasylyny derejd goterende her bir kopeldiji su
derejd goterilydr.

o (2:3°=(2-3)-(2-3)-2-3) = ‘ (ab)" = (ab)(ab)...(ab) =

3 esse

n esse
kopeltmeginn toparlama we orun c¢alysma diizglinine gord

-(2-2-2)-(3-3-3) = =@ a-...a)(b-b-...b)=

%/_—/ %K—J
3 esse 3 esse nesse nesse

natural gorkezijili derejdnin kesgitlemesine gord
— 23.733 | —a - b
Seydip,
(2-:3)>’=23- 33, | (ab)'= a"b". @
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5-nji1 hidsiyet.

(") =4 pao
b b .

Droby derejd gotermekde onun sanawjy we maydalawjysy
edil su derejd goterilydr.

O Natural gorkezijili derejanin kesgitlemesine gora

B/-632-

3 esse

am.gh = g+n

() =(5:5-5)-

n €ss¢C

am:ah=amn

droblary kéneltmek diizeiini . (@mn=am
roblary kopeltmek diizgiinine gord
3 esse n esse (ab)" =a"-b"
— — n
_ 222 _ _a-a.a_ (E) _a"
3-3-3 ~b-b..-b b/ p"
%,_/ M —
3 esse n esse
natural gorkezijili derejanin kesgitlemesine gorid
2’} a"
3 T
Seydip,
2y 2 (a)" _a"
S R S
.. L 117.7°.3¢
1-nji mesele. Hasaplai: 173
7 43 A4
AT 671211492530, 4

11°.7.3

2-nji mesele. Yagtylygyn yayrama tizligi 3-10% m/s-a
yakyn, Yerden Giine g¢enli bolan ortaga aralyk 1,5-10'" m.
Yagtylyk sohlesi Giinden Yerce enli bolan aralygy nige
wagtda gecyar?

A Tekis hereketde gecilen yolun s = vt formulasyna esa-
san:

1,5-10"=3-10%- ¢,

100

1,5-10"

bu yerden =" 0,5-10° =500 (s).

Jogaby: 500 s = 8 min 20 s. A
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Gonikmeler

Kopeltmek hasylyny dereje gorniisinde yazyn (146—152):

146. 1)35-3%  2)72- 7% 3) 6°- 6 4)5- 55,
147. Dedey a3 (3a) (a4 GHGLY.
148. 1) (<2)2- (-2)%; 3) (— 0,5)* (—0,5)%;
2) (=3)* (-3)% 4) (-1,2)° - (-1,2)%
149. 1) 23-22- 2% 3) (=5)°- (=5)*- (-5)%;
2) 335 3 4) (~6)° (-6)* (~6)"
150. 1) (1,3)* -(1,3)(1,3)% yiyiyy
DEEE: s
151. 1) (—2,5a)* (- 2,5a)8; 3) (x—a)'(x—a)'’;
2) (—%x) (—%x) ; 4) (n+m)'s(ntm).
152. 1) 44+ 45; 2) 3% 37,
3) B 4) a" a'*(n — natural san).

153. Derejani birmenizes esasly iki derejidnin kopeltmek hasy-
ly gornilisinde yazyii:

D342 (3] 130 [ 4 | 5) ()7 | 6) (11h)".

Sanlary esasy 2 bolan dereje gorniisinde yazyn (154—157):

154. 1) 32; 2) 4, 3)2; 4) 128.
155. 1) 16; 2) 64; 3) 256; 4) 1024.
156. 1)2 - 2% 2) 24 23 27, 3) 8 - 27; 4)16 - 2°.
157. 1) 27 -128; 3)2"- 8§;

2)219- 32 - 256; 4) 16 - 2" (n— natural san).
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Sanlary esasy 3 bolan dereje gornilisinde yazyn (158—161):
158. 1)9; 2)3; 3)27; 4) 81.
159. 1) 729; 2) 243; 3)3-3% 4) 36 -3,
97\/:@ 5 Sanyn onluk yazuwundaky ahyrky sifr ndgd den:
1) 84637, 2) 1987'%%7; 3) 1998'9%%;  4) 2009%°%?
160. 1)35-37-3; 2)32-3!1.35;, 3)35-27; 4) 81 - 3%

161. 1)3"- 3% 3) 31 - 81;
2)3 - 37 4)27 - 3" (n — natural san).

Payy dereje gorniisinde yazyn (162—164):
162.1)7'°: 7%,  2)4%:4;  3)(0,2)*:(0,2)’; 4)10':10%

163. 1) 9)8:(—9)5; 2)(1)18:(1)”; x2:xT Ay d:d

7 7 17) \17
wY (Y.
164 D | 4 |l 4 | 3)(a — b) : (a — b)
2) 2a)’: (2a)’; 4)y(m + n)': (m + n)°.
Sanlary esasy 2 bolan dereje gorniisinde yazyn (165—166):
165. 1) 23:2; 2)24: 4, 3) 64 : 4, 4)32:23.
27 210
166. 1) 8 : 22%; 2) 256 :32; 3) PER 4) -
Sanlary esasy 3 bolan dereje gorniisinde yazyn (167—168):
167. 1) 3°: 32 2)34: 3; 3)34:9; 4)27 : 32
315 38
168. 1) 243 : 27, 2)81 : 9; 3) 3 4) s
Hasaplan (169—171):
2.33. 24.32. 35.310. 58.57
169- 1) 3727 2) 233 s 3) WJ 4) 54.59-
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8.3 . 11°-4% . 24.20.0% 3.3
170. 1) 232a 2) 1124 > 3) 2527 > 4) 3533

-5’ . 6" . 6. 3¢.07
171. 1) 57 s 2) (_6)7 ? 3) 34.23 2 4) 65 :

Deinllemiani ¢ozin (172—174):
172. 1)x:32=33% | 2)x:24=22 | 3)x-20=2%; | 4)x-35=3%.
173. 1) 55%x=57, 2)45x=48, 3)3%:x=3%  4)2!:x=2°

2

8 9
174. 1) 55=2%  2) 5=3% 3)2;:25; 43 =3

Anlatmany esasy a bolan dereje gorniisinde yazyn
(A75—177):

175. 1) (a®)5; 2) (a®)7; 3) (a?)’a?; 4) a’(a*)®.
176. 1) a’ @’ (a®)%; | 2) @ (@) @%; | 3) (&¥)? a* (a*)’; | 4) &° (@®)* (@)’

(a3 )5 at . a (04 )4

177. 1) (@)’ : (@®*  2) (a@®*: (@®)’;, 3) pEa 4) @)

178. n-int ndhili bahasynda detilik dogry bolyar:
1)3"=9; 2)128=2", 3)(2»)"=16; 4)(37)*=817?

Sanlary gorkezijisi 2 bolan dereje gorniisinde yazyn
(179—181):

179. 1) 0,01; 2) 2; 3) 12 4) 0,0004.

24
180. 1) 5% 2) 7°: HEons 4 (-2
181. 1) a*; 2) bs; 3) 'Y 4) x*.

Kopeltmek hasylyny derejda goterin (182—187):
182. D35 2)(7-6)5  3)(13-8)% 4 (4-;)3.
183. 1) (2a);  2) Bo); 3) (-4x)5; 4) (—8bY2.
184. ) (a0);  2) (65 3) (2,5¢dy’; 4) Bnm)e.
185. 1) (abeys  2) (ovz)s  3)(35-11)%  4) (2:4:9).
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186. 1) (x*)*%; 2) (a?b)?; 3) (2b%)3; 4) (0,132
187. 1) (10m2m3)3; | 2) (8a*b )3 | 3) (= 2,3a3b %)% |4) (- 2nm3)*.

Kopeltmek hasylyny 32b 2 = (3b)* nusga garap dereje gor-
niisinde yazyn (188—190):

188. 1) 45" 2) 23 3) 54 74 4)23- 35,

2 2
189. D (2 @5 ey HE1Lyn a3
190. 1) 16a2; 2) 81,2 3) 9TnTm’; 4) 15 *.

Anlatmany gorkezijisi 2 bolan dereje gorniisinde yazyn
(191—193):

191. 1) c?d ' 2)a*hs; 3)25a* 4) 81m?>.
192. 1) a*b ®c?; 2)x?yiz8; 3) 49x 8y ¢, 4) 100c¢ *x °.

193. 1) 0,25a'°%;, | 2)0,49n*m'°; | 3) %x”yl“; | 4) 61—265a1°b16.
Anlatmany gorkezijisi 3 bolan dereje gorniisinde yazyn

(194—197):

194. 1)as; 2) b 3) 515, 4) 4°.

15
195. ) (0.2 2)(-2) 3)-0,125;  4)-0,001.
196. 1) x%7; 2) a b’ 3) b ?d 3, 4) x2y°z°,

197. 1) 27a% | 2)—10006° | 3)—-125n°m® | 4)-0,008x%".
Hasaplan (198—202):

198. 1) (0,25)7- 47; 2) (‘5‘)17 -(i)” ;
3) (—0,125)!1 - 811; 4 (—0,2)3- 5.
199. 1) (=0,25)° (—4)° 3) (ﬁf (161)3
S
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28.3% 4°.3° 10° . 14*

200. 1) 2 2 2) #3 3) s 4) 1

R e T T

202, n B2 ) ZTL g leF 29('2(52;)5.
Droby dereja goterin (203—206):

203. 1) (g)z; 2) (;)2; 3) (2)2 4) (2)3

T Y e EEE Y ) RS 1 ER o

205. 1) (5‘2)4; 2) (2?)4; 3) (5)7; 4) (;ij

N RN 5o RS v R v
Droby dereje gorniisinde yazyn (207—209):

207. 1) i—:; 2) iz; 3) ’;’f; 4) 5

208. 1) ;—Z; 2) Z—j; 3) 2 4) 2.

209. 1) gz; 2) g;‘;: 3) 4) 5k

Hasaplan (210—211):
210. A4 (x) nokat koordinatalar okunyn niresinde bolyandy-
gyny c¢en bilen gorkezin:

B(x*) 0 C(x?) 0 C(x>) B(x*), 0 B(x3) C(x?)
a) » D) > >
X X X

211. C (n*) nokat koordinatalar okunyn niresinde bolyandy-
gyny ¢en bilen gorkezin:
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a)

212.

213.

214.

215.

216.

217.

218.

219.

0 A(n) B(n?) 0 B(n?) A(n) _ A(m) 0 B(n?)
> D) > >
X X X

1) Yeriii massasy 6-10%* kg-a defi. Giiniifi massasy 2-103°
kg. Yerift massasy Giiniifi massasyndan nige esse kem?
2) Yerden Sirius diyip atlandyrylyan yyldyza c¢enli
bolan aralyk 83 000 000 000 000 km. Yagtylyk sohle-
si Yerden Siriusa c¢enli nige yylda yetip baryandygyny
takmynan hasaplan.

Anlatmanyn san bahasyny tapyii:

2
- 3
1) 2-b ,munda b=-2; 2) 3—a,munda a=-3.
2b a -3
Anlatmany dereje gorniisinde yazyn:
1) §3n+4  gn-l . gn2. 3) a4 gt .
) : ’ PRI
bSn—3b3n+2
2) 34ms . 32 gand 4) (n — natural san).

T
n-in ndhili bahasynda deiilik dogry bolyar:
1) @4 =42 2)(5")?=5" 3)2=4;  4)3(3*)'=3"7

Kopeltmek hasylyny derejd goéterin:

1) (8a?bc?) 2) (9x %y 3z7)?;

3) (—1,2x°y"z7)?; 4) (—1,2a3b%c*)’.

Anlatmany esasy a bolan dereje gorniisinde yazyn:

1 087‘25. 2 0906. 3 (03)4(04)3 . 4 aﬁ(a3)5
) a3a6’ ) ﬁ’ ) a6a9 ’ ) (a4)2a9'

Sanlardan haysy biri uly:

1) 54* mi ya-da 21" mi; | 3) 100?° mi ya-da 9000'° mi;
2) 10%° mi ya-da 20'° mi; | 4) 6*° mi ya-da 3*° mi?

Dogry denlik alyn. Meseldanin nige ¢Oziiwi bar:
1) (...)* (...))=—4a*b°c 't 2) (..)*  (..))==8a''b>c™?
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220. Detileméni ¢oziin:

1) x:1,75:7,125—3%; 3) 18,91 x =0,021-100;
5 1 17 . . _
2 AT 4) 754,5:(37,1+ x) =15.
221. Sany standart goérniisde yazyn:
1) 26 000; 2) 8 647 000; 3) 384 000;

4) Yerden Giine g¢enli bolan aralyk 149 500 000 km.

/
______ e mmm e e e e -

11- § I,’ Biragza we onui standart gorniisi

Diirli meseleler ¢oziilende kopleng ab, %abc, 3a’b gorniis-

ddki algebraik anlatmalar dusyar. Meselem, Olgcegleri 8-
nji suratda gorkezilen sowadyjyly masynyn sygymy 3abc-ge
den.

3abc anlatma birinjisi sifr bilen, galan iigiisi a, b, ¢
harplary bilen belgilenen dort kopeldijinin kopeltmek
hasylydyr.

€D Sifrler bilen yazylan kopeldijilere sanly kopeldijiler,
mEl| harplar bilen belgilenen kopeldijilere bolsa harply képeldijiler

rrrrrr

......

Meselem, su anlatmalar biragzalardyr:
abe, (~4)a-3ab, a(=0,3)bab.
Den kopeldijilerin kopeltmek ha-
¢ 3a sylyny natural gorkezijili dereje gor-
niisinde yazmak miimkin bolanlygy
iicin sanyn derejesi we sanlaryn dere-
b jelerinin kopeltmek hasylyna-da bi-

......

malar biragzalar bolyar:
2
(3) , (-7), ¢, 4a’, (—1) a’b.
4 2
68
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Her bir sany su san bilen birinn képeltmek hasyly gornii-
sinde yazmak miimkin bolany ii¢in a, 2, % gornisdiki
anlatmalar hem biragzalar diylip hasaplanyar.

Mesele. Biragzanyn bahasyny hasaplan:

16ac-(0,5)a-(0,25)b,
munda a=1, p=34 ¢=2.
3 17

A Harplaryn bahalaryny biragza goyup, onuii bahasyny
tapyarys, yvagny yedi sanyn kopeltmek hasylyny hasap-
layarys:

1 9 1
16---=2-0,5---0,25-34.
3 17 3

Sanlarynn birinjisini ikinjisine, olar néhili yazylan bolsa,
edil su tertipde kopeltmek miimkin:
1 _16.16 9 _ 48 48 < _ 24.
63=5 3 7= 17 %=1
24 1 8. 8

1 2.2 q4_
173717717 4717° 17 34=4.

Kopeltmegin orun c¢alysma we toparlama diizgiinlerini
ulanyp, hasaplamany gysgaca yerine yetirmek hem mimkin:

16ac (0,5) a(0,25)b = (16 -0,5-0,25) (a- a) bc = 2a’bc.
Indi a= %, b=34,c= % bolanda 2a’bc biragzanyn bahasyny
tapyarys:

17 917
Meseldni ikinji usul bilen ¢6zende berlen biragza ep-esli
sada gorniisde yazylypdy: 2a’bc. Bu — biragzanyn standart
gorniisine mysal.

(1)

~®

2()349 2349 4,

Umuman, birinji yerde duran dine bir san kopeldijiden we
diirli esasly harply derejelerden diiziilen biragza standart
gorniisddki biragza diyilyar.
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@ Islendik biragzany standart gorniisde yazmak miimkin.
BEE| Munufi tigin dhli san kopeldijileri 6zara kopeltmek we olaryfi
kopeltmek hasylyny birinji yere yazmaly. Sofira birmetizes
harply kopeldijilerin kopeltmek hasylyny dereje gorniisinde
yazmaly. Harply kopeldijiler képleng, hokman bolmasa-da,
elipbiy tertibinde yerlesdirilyér.

Biragzanyn standart gorniisinde birmetizes harplaryn
yokdugyny yatladyp ge¢yaéris.

Standart gorniisde yazylan biragzanyn san kopeldijisine su
biragzanyn koeffisiyenti diyilyar.

Meselem, 2a biragzanyn koeffisiyenti 2-i de; %ab2

biragzanyn koeffisiyenti % -a den, (—7)a*b’c biragzanyn
koeffisiyenti (—7) -4 den. Ahyrky yagdayda biragzany
yaysyz yazmak miimkin:

(-7)a’b’c =-Ta’bc.

1-e denn bolan koeffisiyent, adatda, yazylmayar, ¢ilinki bire
kopelden bilen san liytgemeyiar. Meselem, 1-abc?= = abc?,
vagny abc ? biragzanyn koeffitiyeti bire den.

Eger koeffisiyent (—1)-e denn bolsa, bu yagdayda-da biri
we yaylary yazmazdan, dinie ,,— alamatyny galdyrmak
miimkin. Meselem, (—1)abc = —abc, yagny —abc biragzanyn
koeffisiyenti —1-e den.

Gonikmeler

S0z arkaly aydylan pikiri algebraik anlatmanyn kdme-
ginde yazyn (222—224):
222. 1) a we b sanlarynn kopeltmek hasylynyn ikeldileni;
2) b we c sanlaryn kopeltmek hasylynyn tigeldileni;
3) x we y sanlaryn kwadratlarynyn kopeltmek hasyly;
4) a san bilen b sanyn kwadratynyn kopeltmek hasyly.

223. 1) m sanyn kuby bilen p sanyn kopeltmek hasyly;
2) a sanynn kwadraty bilen b san kopeltmek hasylynyn
uceldileni.

224. 1)t sagatdaky sekuntlar sany;

2) n metrddki santimetrler sany.
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225.

226.

227.

228.

229.

1) Berlen olgegler boyunca strihle- ¢ ¢
nen meydany hasaplamak formu la- ¢

sini ¢ykaryn (9-nji surat.);

2)2bc +2c(a—2c)=2ac+ 2c(b—-2c)

deniligin dogrudygyny sekilin ko-

meginde gorkezin;

3) Strihlenen meydany iki gonii-

bur¢lugyin meydanlarynyi tapawu- | — p —— T
dy hokmiinde teswirldn. Mundan

peydalanyp,
ab —(b -2c)(a —2c) =2ac + 2c - (b—2c) denligi subut edin.

Biragzanyn san bahasyny tapyn:

9-nji surat.

1) %as, munda a =-2;

2) 0,56°, munda b = —4;

3) 3abc, mundaazzyb:%’c:%;
4) 4pqr, mundap:%,ng,,,.:l

b

=N

5) dm’ (-0,2)n, munda m=3, n=-35;
6) %y(—0,3)x2 , munda y =-15, x =6.

Biragzany standart gorniisde yazyn:

1) 3m>’m; 3) ab 0,5; 5) 5°pg*(-4) pg;

2) 757°2; 4) (-=m) (-m3); 6) 2°gp*(-3)’pq.
Biragzany standart gorniisde yazyn we san bahasyny

tapyn:
1) acl2c, munda a:—%, c=4;
2) (a8b” 3 ba’, munda a=-2,b=1.

(Gadymy mesele.) Howza 4 sany turba gecirilen bolup,
birinji turba howzy bir giinde, ikinji turba iki giinde,
l¢linji turba ii¢ gilinde, dordiinji turba dort giinde dol-
duryar. Dort turba bilelikde howzy nédge wagtda dol-

durar?
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12- § | Biragzalary kipeltmek

Asakdaky meseldni ¢ozelin.

Mesele. Goniiburgly parallelepipedin gowrimi V = abc
formula boyunc¢a hasaplanyar, bu yerde a — parallelepipedin
uzynlygy, b — ini we ¢ — beyikligi. Eger su parallelepipedin
uzynlygy 5 esse, ini 2n esse, beyikligi 3n esse uzaldylsa, tdaze
parallelepipedint gowriimi nahili bolar?

A Téaze parallelepipedin 6lceglerini tapyarys: uzynlygy
5a, ini 2nb, beyikligi 3nc. Bu yagdayda onun géwriimi
V.=(5a)(2nb)-(3
bolyar. A —(5a)(2nb) (3ne)

(5a):(2nb)-(3nc) anlatma asakdaky ii¢ biragzanyn kopelt-
mek hasylydyr: 5a, 2nb, 3nc. Sanlary kopeltmegin diizgiin-
lerine gora seyle denligi yazmak miimkin:

(5a)-(2nb)-(3nc)=5a - 2nb - 3nc = (5-2-3)(annbc) = 30nabc.

Biragzalary kopeltmek netijesinde yene biragza alynyar we

ony standart gorniisde yazyp, yonekeylesdirmeli, meselem,
(Ba*b’c)(4ab®) =3a*b’c-4ab® = 12a°b°c.

v v
3 a? b® ¢)-4 a bH =12 a’® b3 c.
| ty by

Iki ya-da birndge birmenzes biragzalaryn kopeltmek ha-
sylyna, yagny biragzanyn derejesine garayarys, meselem,
(5a°b*c)*. Bu biragza 5, a*b*c kopeldijilerin kopeltmek hasyly
bolany licin kopeltmek hasylyny derejda gétermek hisiyetine
gora:

(5a°b?c)* = 5%(a’)*(b?)’c* = 25a°b*c>.

Edil sunun yaly:

(2pq*y’ = 2°p*(¢*)* = 8p’q°.

Biragzany natural gorkezijili dereja gétermek netijesinde
yene biragza alynyar.
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Gonikmeler

Biragzalary kopeldin (230—237):

230. 1) (2a) (3b):

231. 1) (2p) (-3 )

2) (o) (-7

232. 1) 03a2)( )

2)

233. 1) (3ab) (- 2a2b)
'y

2)

2) (7a°b’c) (-3ab*c);

-0,4x°y*

1m) (-24n) (4mn);

(
-
(
(-
234.1) (3a’b’c) (6a’bc’ );
(
-
(-2
-

3)(3 ay )(i 2y)(0,2a3x);

2) (3a) (2b);

3) b (—3b3); 4) (-2a)a*;

3) ( 11x2y3z) ( l%xyzf);
4) (2%a2b503) (—3%a3bzc4).
2) (—18n) (—%mz) (=5mn);
4) (-13a’bc)(-5ab’c)(-0,4abc’).

237. 1) (-a) (3b) (4a’) (5ab?); | 3) (-1.5ab) (ibC) (2ac) (24ab);
2) (50) (a*0”) (-20) (Ba): | 4) (1.26%)(~5ab] (-5be) (2¢*).
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Biragzany derejda goterin (238—241):

238. 1) (2a)’; 2) (5b)%; 3) (3p*)*; 4) 2a°).
239. 1) (-3ab)*; 2) (-4ab)*; 3) (-abe)’; 4) (=2xyz)’.
240. 1) ([2a’b)';  2) (=a’bey’;  3) (3x7y) A (22X
241. 1) (énm2)3; 2 (1 i 2)4; 3) (-0,1a°8)’; Y2,
Amallary yerine yetirinn (242—243):

242. 1) (-2a)’ (-3a); 3) (=0,2b¢*)* (20ex?);

2) (-a)’(2a); 4) (-0,1ab’c)’ (100by2).
243. 1)( 3%y )( % 2x2)3; 3) (-3b¢) (2ab?)';

2) (21x3y) (2 xy2)2; 4) (-2a°by (-a’b’) .

4 3

244. Biragzany basga biragzanyn kwadraty gorniisinde

yazyn:

1) 9a?; 2) 16x 4 3) 25a°b*,

4) 81x%7?; 5) 36x'%4; 6) 1,21a%h".
245. Biragzalary kopeldin we alnan anlatmanyn bahasyny

tapyn:

1) %az -3a’bh, munda a=-2,b=

2) %mn-lOnz, munda m=0,8, n=4;

3) 4a-L ab’c, munda a=4, b= 4 ;0=3;

16
4) 0,7m*n-100np, munda m=0,3,n=-0,2, p=4.
246. (Gadymy mesele.) Balygyn ligden bir bolegi layda, dort-
den bir bolegi suwun asagynda we ii¢ garysy suwun
ustiinde. Balygyn uzynlygy nédce garys?

&--------------------------
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13'§/I Kopagzalar
/

Algebrada kopleng biragzalaryn jemi ya-da tapawudyn-
dan ybarat bolan algebraik anlatmalar garalyar. Meselem,
10-nji a suratda gorkezilen sekilinn strihlenen boéleginiin mey-
dany %ac+b2 -a den, 10-nj1 b suratda gorkezilen sekilin mey-

dany bolsa ab —c? -a den. %ac+b2 afilatma su iki biragzanyn

jemi: %ac we b?;, ab— c¢? anlatma ab we c¢? biragzalaryn
tapawudyy a-da ab we (—c¢?) biragzalaryn jemi. Bu
anlatmalar biragzalaryn algebraik jemi bolyar. Seyle
anlatmalara kopagzalar diyilyar.

b c b
a) b)

10-nji surat.

......

0

......

Meselem, Snm?— 3m?k — Tnk*+ 4nm kOpagzanyn agzalary
Snm?, —3m’k, —7nk, 4nm bolyar.
Iki agzadan diziilen képagza ikiagza diyilyir, li¢ agzadan

------

Ikiagzaga mysallar: a*> — b?, 5ab + 4c.
Ucagzaga mysallar: a + 2b — 3c, % — bc+3ab.
Biragzany hem kopagza diyip hasaplayarys.
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Eger kopagzanyn kébir agzalary standart gorniisde yazyl-
madyk bolsa, onda su kopagzanyn ahli agzalaryny standart
gorniisde yazyp, ony yonekeylesdirmek miimkin.

Mesele. 2a4b-5abac+9bc % ¢ kopagzany yonekeylesdirin.

A Berlen kopagzanyn dhli agzalaryny standart gorniisde
yazyarys:

2a4b = 8ab; —5abac = -5a*bc; 9bc%c =3bc?.
Diymek, 2a4b-5abac+9bc % c=8ab—5a*bc+3bc?. A
Gonikmeler

247. Kopagzany diizydn biragzalary aydyn:

1) -2x*+3x-1; 3) 7a2—%b—%c;

2) 4x*-3x+6; 4) -3a+0,5x-2x".
248. Kopagzany biragzalaryn jemi gorniisinde yazyn:

1) 7a* -9a°> -2a+11; 3) 1,6a’b—4a*b* +13ab’® - b*;

2) —6x° +3x* -12x% +5; 4) 2,5x* —18x°y —16x%y —3xy°.
249. Biragzalardan kopagza diiziin:

1) 6x*,7x va 9; 4) @°, —a* va a;

2) 2x%, —11x va 3; 5) 8a, 4a*b, —2ab* va b’;

3) —x*,x* va—x; 6) 4a’b, —2a*b*, —5ab’.

250. Kopagzany, onun her bir agzasyny standart gorniise
getirip, yonekeylesdirin:
1) 12a*3ba—-2ab3ab’ +11aba;
2) 2ab*4ab-3a*8aba - 2abab’;
3) 1,5xy* (-4) xyz — 4mnk5m’nk;

4) 4cec’c ( ) be +5xy*xy?.

_1
4
251. Anlatmany, onuni her bir gosulyjysyny standart gorniise
getirip, yonekeylesdirin:
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1) 3aaa (—1 % ab) +4xxx3xy;
2) 1,5yyy (—4xyz)—4mnk - 5m*nk’;

3) (ab) (0] - (30°0) (35):

1 2 2\ (1 2
4) (3a) (§av*)-(40°) (3 ')
252. Kopagzanyn san bahasyny tapyn:
1) 2a® + 3ab + b>, munda a=0,5, b:%;
2)2a*—ab +2b*, munda a=-1, b=-0,5;

3)x* —2xy +y* munda x=y=-—4,2;
4) x> +2xy+3% munda x=1,2, y=-1,2.

253. Kopagzany yonekeylesdirin we onun san bahasyny
tapyn:
1) —aba + a’b2ab? + 4, munda a =2, b:%;
2) b*5ab — 5a5a*h, munda a =%, b=-2;
3) x*yxy —xyxy+xy, munda x=-3, y=2;
4) xy *x?y —xyxy, munda x=-2, y=3.

14- § /  Meiizes agzalary toparlamak

Su meseldni ¢ozelin.

1-nji mesele. Her bir sahypasynda birmenzes sandaky
harplar bolan iki kitap bar; har bir sahypadaky setirler sany
n ta we har bir setirddki harplaryn sany m . Birinji kitap 300
sahypaly, ikinjisi 500 sahypaly. Iki kitapda jemi nédg¢e harp
bar?

1-nji usul. Her bir sahypadaky harplarynn sany mn. Birinji
kitapda 300 nm sany harp, ikinjisinde 500 nm sany harp,
ikisinde bolsa

300 nm + 500 nm = 800 nm

sany harp bar.
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2-nji usul. Her bir sahypadaky harplaryn sany mn-e den.
Iki kitapdaky sahypalaryn sany 300 + 500 = 800-e, olarda-
ky harplaryn sany 800 nm-e den.
Iki jogabynn hem dogrudygy gorniip dur, sonui ili¢in
300 nm + 500 nm = 800 nm.

Emma hasaplamalarda ikinji usul ep-esli amatly bolyar.
Meselem, eger n = 40, m = 50 bolsa, onda nm = 2 000 we
300 nm + 500 nm anlatmany hasaplamak li¢cin yene li¢ ha-
saplamany yerine yetirmeli:

300 - 2000 + 500 - 2000 = 600 000 + 1 000 000 = 1 600 000.

800 nm anlatmany hasaplamak ili¢in bolsa bary-yogy bir
amaly yerine yetirmeli: 800 - 2000 = 1 600 000.

Ynha sonun licin hem algebraik anlatmalary yonekeyles-
dirmegi bilmek moéhiim dhmiyete eye.

300 nm+500 nm ikiagza iki biragzanyn jeminden ybarat:
300 nm we 500 nm.
Bu biragzalar bir-birinden ditie koeffisiyentleri bilen tapa-

selem, abc we 3abc biragzalar menzes, 2pg> we 5¢°p biragzalar
hem menzes, yone a’*h we ab* biragzalar menzes dal.

Birmenzes biragzalary hem metizes diyip hasaplayarys.
Meselem, 2a*bh we 2a°b biragzalar menzes.

2-nji mesele. 3ab—2bc +4ac—ab + 3bc + 4ab kopag-
zany yonekeylesdirin.

A Menzes biragzalary tapawutlandyryarys: 3ab, -ab, 4ab
biragzalar menzes, olaryn asagyna bir ¢yzyk ¢yzyarys, -2bc
we 3bc menzes biragzalaryn asagyny iki ¢yzyk c¢yzyarys. 4ac
biragza menizes agza yok, onun asagyny ¢yzmayarys, yagny

3ab — 2bc + 4ac — ab + 3bc + 4ab .

Kopagzanyn agzalarynyn yerlerini menizes agzalar yana-
syk duryan edip calsyryarys we menizes agzalary yayyn ig¢ine
alyarys:

(3ab — ab + 4ab) + (—2bc + 3bc) + 4ac.
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Emma
3ab—ab +4ab=3 -1+ 4)ab=6ab,
—2bc +3bc=(-2+3)bc=bc
bolany ii¢in
3ab—2bc +4ac —ab +3bc +4ab = 6ab + bc +4ac. A

7 |

:0: Kopagzalary menizes biragzalar algebraik jemi bir biragza
i bilen calsyrylyan seyle yonekeylesdirmé mernzes agzalary

6ab + bc + 4ac kopagzada her bir agza standart gorniisde
yazylan we olarynl arasynda menzes agzalar yok. Kdpagzanyn
seyle gornlisine standart gorniis diyilyar.

:a: Islendik kopagzany standart gorniisde yazmak miimkin.
mhEs| Munun tlicin ilki kdopagzanyn her bir agzasyny standart
gorniisde yazmaly we sofira menizes agzalary toparlamaly.

3-nji mesele. KOpagzany standart gorniise getiriii:
6ab% ac-3aca-8a’ % b+25a’ %c +aba—a’bc.
A 6ab%ac—3aca—8a2 %b+25a2 %c+aba—a2bc =
=2a’bc-3a’c-4a’b+5a’c+a’b—a’bhe =

=(2a’bc —a’bc) + (-3a’c + 5a’c) + (-4a*b + a*b) =
=a’bc+2a’c-3a’h. A

Goniikmeler

Menzes agzalary toparlan (254—255):

1 1 1. 34 1 4 1 4 1 4.
S,y 1. 32 32pe L 2p_3 2
2) Ey 3y 6y, 4) 2ab 2 ¢ b+8ab 6 b.
255. 1) 2m+q+q—4m; 3) x?+3y?+4x* -y’
2) 3a+2b-b-a; 4) 5a° -4b* -3a* + b,
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Kopagzany standart gorniise getirin (256—261):

256. 1) 11x* +4x—-x* —4x; 3) 0,3¢2-0,1c¢* -0,5¢°;
2) 2y* -3y +2y-2y% 4) 1,24 +3,4a* - 0,8a".

1 2 2 2 1 2 3.0 .4 2 340,

257. 1) 5x —y —x +1 y, 2) ga +Zb +§a 4b,

3) 20b+0,7b2—5ab+1,2b2+80b;
4) 5xy-3,5y" —2xy+1,3y* —xy.

258. 1) éxy+2x yV+Xxy-— —x y—fxy,

2) Lab - Tap? +3 a?b-3 b1 ab?;
2 8 4 8 2

3) -9,387a-3,89b+8,197a-1,116-0,81a;

4) 8,53x-4,73y-5,12x+2,27y +0,59x.

259. 1) 2a°b-8b* +5a°b+5¢* —=3b* +4c?;
2) 8xy? +4x® —5x%y -3x* +4x*y - 9xy’;
3) Lab+3a —fb3+ ab—fa +§b3;
7 8 5

3

4) éabz—;ab+—a +—ab+—ab2—§a +-a
5 3 4 3 5 4

a.

N | —

260. 1) 5b3b—4c3b—5b2c 4 (-2) ¢;
2) b8b—3c8b+5¢ch—-3c5c;
3) 6a’2a’ +5b*2a® —6a*4b* —-5b°4b%;
4) 2x2%y—%ab3a+llyix2 +aab.

261. 1) —9a “b+aZb+24aZ}1

2) 2ab§ac—4aca—a bc;
3) 4x2%y—%ab9a+4yix2+aba;
1 2 | ) 1
4) 5a2b+3a(4b ) 5b(0,50) - @ ( Sab).
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15- § Kopagzalary gosmak we ayyrmak

Olgeglerl 11-nj1 suratda gorkezilen
ucburcluga garayarys. Onunt P perimetri b
taraplarynynn uzynlyklarynynn jemine
den:

P=QRa+3b)+ (4a+ b))+ (2a + 4b).
Bu anlatma asakdaky ilic kopagzanyn aa b b b
jemidir:

2a+3b, 4a+b, 2a+4b.

b

a a a a
Q

11-nji surat.

Yaylary agmak diizgiinine gord seyle yazmak miimkin:
P=2a+3b+4a+ b+ 2a+4b.
Mernizes agzalary toparlasak,
P=8a+8b
denilik alynyar.
Kopagzalaryn islendik algebraik jemi hem edil suna
menizes yonekeylesdirilydr, meselem,
(207 —m*)—(n* —m’ +3¢*)=2n* —m* =’ + m* =3q* =n’ = 3¢’;
(3ab—4bc)+(bc—ab)—(ac-3bc)=
=3ab—4bc+bc—ab—ac+3bc=2ab-ac.

Birndce kopagzalary gosmak we ayyrmak netijesinde
yene kopagza alynyar.

T

Birndice kopagzanyn algebraik jemini standart gorniisddki
kopagza gorniisinde yazmak ti¢cin yaylary a¢maly we merizes
agzalary toparlamaly.

Kite kopagzalaryn jemini ya-da tapawudyny sanlary
gosmaga we ayyrmaga menzes ,,sitin“ usulynda tapmak
amatly bolyar. Munda metizes agzalar birinifi asagyna
ikinjisi duryan edip yazylyar, meselem,

81

6 — Algebra, 7-nji synp. mmm s e - - —



Sa—-4bc+3ac Sabc -2ab+4ac— be

DT 3bc-Tac 2)  3abc-3ab - ac+3bc
S5a—bc—-4ac’ 2abc+ab+5ac—-4bc”

Gonikmeler

Kopagzalaryn algebraik jemini tapyn (262—267):

262. 1) 8a+(-3b+5a); 3) (6a—2b)—(5a+3b);
2) 5x—(2x-3y); 4) (4x+2)+(—x-1).

263. 1) 3x* - (4x? +2y) 3) 0,6a° - (0,54 -0,4a);
2) 22 -(b-3a); 4y 135 -(202-11).

264. 1) (2§b—jb2) n (ibz—lgb);
2) (0,1¢-0,4¢*)—(0,1¢-0,5¢% ) ;
3) (13x-11y+10z)—(-15x+10y -15z);
4) (17a+12b-14¢)~(11a—10b-14c).
265. 1) (Tm* —=4mn—n*) — (2m* —mn+n*);
2) (5@’ —1lab+8b*)+(-2b> -7a’ +5ab);
3) (1lac+13bc+17b*)—(10ac+10bc—3b%);
4) (41z+13az+26az’)-(16z+13az—-4az’).

266. 1)( a+ b) (ga ib)+(a+b);
2) (0,3a—1,26)+(a—b)—(1,3a—0,2b);
3) (11p*=2p%)—-(p’ - p*)+(-5p°-3P°);
4) (5 +6x°)+(x’ —x?)—(-2x° +4x7).
267. 1) (-2X +x97) + (X°y=1) + (x’y —xp” +3x°);
2) (3x2+5xy+7x2y)—(5xy+3x2)—(7x2y—3x2);
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268.

269.

270.

271.

272.

273.

3) (84 —10ab—b*) + (64" +2ab—b*)—(a* —8ab+4b);
4) (4a* —2ab-b*)—(-a* +b* —2ab)+(3a* + b* —ab).
Kopagzalaryn jemini we tapawudyny tapyn:

1) 0,1x*+0,02y* we 0,17x>-0,08y?;

2) 0,1x* -0,02y* we —0,17x> +0,08y?;

3) a’-0,126° we 0,394° - b°;

4) @ +0,120° we —0,39a° + b°.

Kopagzalarynn jemini ,,siitiin® usulynda tapyi:
1) 3ab+a*>-2b* we 2a*> -3ab;

2) 3x*+2xy—4y* we 4y? —2xy +3x’y’ - x°.
Kopagzalaryn tapawudyny ,,siitlin® usulynda tapyn:
1) 3¢ +8a—4 we 3+8a-5a%;

2) b’ -3b*+4b we b+2b + 1.

1) Eger P=5a*+b, Q=—4a? —b bolsa, P+ Q anlatma

ndma den?

2)Eger P=2p? -3q3 Q=2p?*-—4g°> bolsa, P-Q

anlatma ndma den?

3)Eger A=a*>-b*+ab, B= 2a*+3ab—5b* C= —4a*+

+ 2ab —3b? bolsa, 4 + B + C-ni t-apy;

4)Eger A= 2a*>—3ab +4b*, B=3a> +4ab—b*, C=a*+

+2ab + 3b* bolsa, 4 — B+ C-ni tapyn.

Subut edin:

1) bds sany yzygider natural sanyn jemi 5-e bdéliinyaér;

2) dort sany yzygider natural sanynl jemi 4-e payydi;

3) dort sany yzygider tik natural sanyn jemi 8-e

boliinyaér;

4) dort sany yzygider jiibiit natural sanyn jemi 4-e

boliinyar.

Awtobusda n sany yolagcy bardy. Ilkinji iki duralganyn

her birinde m sanydan yolaggy awtobusdan diisdi, ti¢iinji
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duralgada bolsa hi¢ kim diismedi, yone birnd¢e adam
awtobusa miindi, sundan son awtobusdaky yolagg¢ylaryn
sany k sany boldy. Ugiinji duralgada awtobusa nige
adam miniipdir?

/
______ T e ket R

16-§ /I Képagzany biragza kopeltmek

b Olgegleri 12-nji suratda gorkezilen
goniiburc¢ly parallelepipede garayarys.
Onun goéwrimi esasynyili meydany
bilen beyikliginin kopeltmek hasylyna
den:

30

(a + 2b + ¢)(3ab).

Bu anlatma a+2b+ ¢ kdépagza bilen
3ab biragzanyn kopeltmek hasyly bo-
s lyar.
Kopeltmeginn paylama diizglinini
ulanyp, seyle yazmak miimkin:
(a+2b+c)3ab)=a(3ab) +2b(3ab) +
+c¢ (3ab) =3a*b + 6ab >+ 3abc.

Islendik koépagzany biragza kopeltmek hem edil seyle
yerine yetirilydr, meselem:
(20°m—3nm*) (—4nm)=(2n’m) (—4nm)+(=-3nm’) (—4nm)=
=-8n’m’ +12n*m’;
(3a* —4ab+5c*) (-5bc)=3a’ (-5bc)—4ab (—5bc)+
+5¢* (=5bc) =—15a’bec +20ab*c - 25bc”.

Kopagzany biragza kopeltmek iicin képagzanyn her bir
agzasyny su biragza képeltmek we alnan kopeltmek hasyl-
laryny gosmaly.

2b

12-nji surat.

(1)

~®

Kopagzany biragza kopeltmek netijesinde yene kopagza
alynyar. Alnan kdépagzany onun &hli agzalaryny standart
gorniisde yvazyp, yonekeylesdirmeli. Aralykdaky netijeleri
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yazmazdan, biragzalary yatdan kopeldip, derrew jogabyny
yazmak hem miimkin, meselem,

3

(—3ab+ 2a? —4b2) (——ab )_ Za?b?—a®b +2ab°.
2 2

v

WD) G

t

*

Biragzany kopagza kopeltmek hem sunia menzes yerine
yetirilydr, c¢ilinki kopeldijilerin ornuny calsyrmak bilen
kopeltmek hasyly tytgemeyir, meselem, 4pg 3p?—qg +2) =

=12p3q—4pq >+ 8pq.

Goniikmeler

Kopagza bilen biragzanyn kopeltmek hasylyny tapyn

(274—278):

274. 1) (-5)(10+m);

D (

2)( ;) (-2+x);
275. 1) (a-b)n;

2) (-5x+4y)2z;

276. 1) Tab(2a+3b);
2) 5a%b(15b+3);
277. 1) 17a(5a+6b—3ab);
2) 8ab(2b-3ac+c*);

278. 1) (;cﬁbz —jab“) §a3b;

3) (20-5) (—%);

4) (-2m+3n) (-10);

3) —6x(5y -2x);

4) (x*—x+1)x.

3) 12p%¢(4*r-4*);

4) 3xy? (xy —2x7).

3) 3x’y (5x+6y+72);

4) xyz (x2 +2y° +3z2).
2 244 3 3

2) (2t +a'b) Jav'
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Ailatmany yonekeylesdirin (279—281):
279. 1) 6(2¢t-3n)-3(3t-2n); 3) 2(3x-2y)-5(2y-3x);
2) 5(a-b) —4(2a-3b); 4) 7(4p+3)-6(5+7p).

280. 1) (¥ -1)3x— (x*-2)2x;
2) (40> -3b) 26— (3a> —4b) 3b;
3)2(3a+4)+3(a-7)-7(2a-7);
4) 3(2x-1)-5(x-3)+6 (3x-4).

(
281. 1)5(0 8y—0,1) —0,7 (4y+1) +8(0,7-0,4y);

a(ltl) il o3fel)

4) 0,2(5y+6) 4(0,25y-1,3)+5(0,1y - 1,62).
282. Algebraik anlatmanyni bahasyny tapyn:

1) 7(4a+3b) -6 (5a+7b), munda a=2,b=-3;

2) a(2b+1)-b(2a-1), munda a =10, b=-5;

3) 3ab(4a’ - b*)+4ab (b’ —34* ), munda a =10, b = -5;

4) 4a’ (5a-3b)-5a’ (4a+b), munda a=-2,b=-3.

17- § | Koépagzany kopagza kopeltmek
7

Su meseld garalyn.

Mesele. Olgegleri 13-nji suratda gorkezilen skaflar bilen
beklenen diwar iistiinin meydanyny tapymi.
A Skaflar bilen ortiilen diwaryn istiiniii taraplary

20 + ¢ +2a =4a +c¢c wea +b +a =2a +b

bolan goniiburg¢lukdan ybarat. Bu goniiburglugyn meydany
S =(@4a +c)(2a +b)-ge denn. A

(4a + c¢)(2a + b) anlatma (4a + c¢) we (2a + b)
kopagzalaryn kopeltmek hasylydyr.
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Sanlary kopeltmegin paylama diizgiinini ulanyp,
S =@a +c)2a +b) =4aRa +b) +c(2a +b)

yaly yazmak miimkin. Sonra, 4a(2a +b) = 8a*> +4ab we
c(2a +b)=2ac + bc bolany {iigin Gin S=8a?+ 4ab + 2ac + bc.

2a
c
2a

13-nji surat.

Seydip, su kopagzalaryn kopeltmek hasylyny tapmak ii¢in
4a + ¢ kopagzanyn her bir agzasyny 2a + b kopagzanyn her
bir agzasyna kopeltmeli we netijeleri gosmaly boldy.
Islendik iki kopagzany kopeltmek hem edil seyle yerine
yetirilyir, meselem,

(7n—-2m) (3n—5m)=(Tn)-(3n)+(7n)-(-5m)+(-2m)- (3n) +
+(-2m)-(-5m) =21n* = 35nm — 6mn+10m* = 21n*> —41nm + 10m*.

T l
([7n ) (3n) —5@): 21| [-35nm
2

| f ‘

@ Képagzany kopagza kopeltmek iicin birinji kopagzanyn her
bir agzasyny ikinji kopagzanyn her bir agzasyna kopeltmeli we

alnan képeltmek hasyllaryny gosmaly.

Kopagzany kopagza kopeltmek netijesinde yene kopagza
alynyar. Alnan kopagzany standart gérniisde yazmaly.
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Meselem,
(2a—4b+3c)(5b—-c)= 10ab —2ac -20b* + 4bc +
+15bc -3c* =10ab-2ac -20b* +19hc — 3¢2.

Birndge kopagzany kopeltmegi nobatma-nobat yerine yetir-
meli, meselem,

(a+b)(a+2b)(a-3b)= (a2 +3ab+2b2)(a—3b)=
=a’ -3a’bh+3a’b-9ab® +2ab*> - 6b* = a’* —Tab* - 6b°.

Gonikmeler

Kopagzalary kopeldin (283—291; ___________
283.1) (a+2) (a+3); 3) (m+6) (n—1);

2) (z-1) (z+4); 4) (b+4) (c+5).
284.1) (c—-4) (d-3); 3) (x+y) (x+1);
2) (a-10) (-a-2); 4) (-p+q) (-1-q).

3) (
4) (

285. 1) (2x+1) (x+4); 3m=2) (2m-1);

2) (2a+3) (5a-4); 5p-3q) (4p—q).
286. 1)( a+3b) (1a-3b); 3) (1a-25) (Ja+2b);

2) (0,3-m) (m+0,3); 4) (0,2a+0,5x) (0,2a-0,5x).
287.1) (¢’ +b) (a+b); 3) (@’ +2b) (2a+b);

2) (5x*-6y?) (6x* -5y%); 4) (x*+2x+1) (x+3).

288. 1) (2a-b) (44> +2ab+b);
2) (3a—2b) (9a* +6ab+4b);
3) (5x+3y) (25x” -15xy +9y%);

4) (3a+2b) (94> —6ab +4b*).
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289.

290.
291.

292.

293.

Nokatlaryn yerine ndhili biragzalary yazsanyz denlik
dogry bolar:

1) (2a—5b)(...—...)=6a*—15a*b — 14ab + ...;
2) (... — . )(6x2 —5y?) = 12x° + 42x%y — ... — 35)3;
3) Ba+4c)(... +...)=20ac + 8bc + 6ab + ...;
4)(...+..)R2a+5b)=...+5ab + 8ac +20b ?

1) (0,2x+0,2y-z) (x-y); 2) (0,3x-0,3y+z) (x+y);
1) (a-b) (a+b) (a-3b); 3) (x+3) (2x-1) 3x+2);
2) (a+b) (a-b) (a+3b); 4) (x-2) (3x+1) (4x-3).

1) Denligin dogrudygyny subut edin:
c’+bla—c)+(b+d—-c)c+d(a—c)=a(b+d),
2) Gonliburglugyn meydanyny hasaplamak tig¢in iki
anlatma diiziin (14-nji surat).

b d

1

¢ 14-nji surat.

C

Gontiburglugyn meydany I, II, III, IV goniiburgluklaryn
meydanlarynyn jemine deniliginden peydalanyn we 1-
nji denillige geometrik diisiindiris berin.

1) Asakdaky sekilin meydanyny we perimetrini hasap-
lamak {i¢in formulalar diiziin (15-nji surat):

c d a

k
/

n 15-nji surat.

2) Sekilin komeginde:
a)a(c+d)=ac+ ad,
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b) a-(k+ 1+ n)=ak+ al+ an denlikleri subut edin. Bu
formulalaryn geometrik manysyny agyn.

294. 1) ABCD goniiburglugyn (16-njy surat) meydany
(a+b) (c+d)=ac+bc+ad+bd

bolyandygyny gorkezin.
2) ABFE goniiburclugyn (17-nji surat) meydany

(a+b) (c—d)=ac+bc—ad-bd
bolyandygyny gorkezin.

B E
N
M B
F
0
A A
aK bD

16- njy surat.

18- §I,' Biragzany we kopagzany biragza bolmek
/

Birndce biragzany we kopagzalary gosmak, ayyrmak,
kopeltmek we natural gorkezijili dereja gotermek netijesinde
yene kOpagza alnysy onki paragraflarda gorkezildi. Sanap
gecilen bu amallaryn i¢inde bolmek amaly dusmady. Bélmek
amalyny 0z i¢ine alyan afllatmalara V bapda jikme-jik ga-
ralyar. Kéite bolmek netijesinde hem kopagza alynyar.

1. Biragzany biragza bolmek

Mesele. 32a°b? biragzany 4a* biragza bolun.

A Sany sanlaryn kopeltmek hasylyna bolmek hisiyetinden
peydalanyarys: sany kopeltmek hasylyna bolmekde su sany
kopeltmek hasylynyn birinji kopeldijisine bolmeli, sofnira
alnan netijani ikinji kopeldijiga bolmeli we s.m.. Netijede,
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(322°0%) : (4a”)=((324°0") : 4) : &,

Indi su diizgiini ulanyarys: kopeltmek hasylyny sana
bolmekde kopeltmek hasylynyn kopeldijileriden birini su
sana bélmeli. Onda

(324°0%) : 4=(32:4)a’b’* =8a’1?;
(8a°0*) : @’ =(8a’ : a®) b* =8ab’.

seydip,
(324°h%) : (4a*)=8ab’. &
Biragzalar basga yagdaylarda hem edil seyle boliinyiér,
meselem,
4a’b’ : (4a’h’)=1;
(66a4bzc) : (22a2b =3a’bc;
(9 n*m*) : (<3kn*m*)= -3k,
Bolmegin netijesini kopeltmek bilen barlamak mimkin:
boliiniji boliijinin paya kopeltmek hasylyna den bolmaly.
Meselem,  (56a°b’c) : (7a’b’c)=8a’h — bolmek  dogry
yerine yetirilen, ¢iinki 56a’b’c =(7a’b’c)8a’b.
2. Kopagzany biragza bolmek

Mesele. 2a°b + 4ab*+ 8abc kbpagzany 2ab biragza bolun.
A Su diizgliinden peydalanyarys: jemi sana bomekde her
bir gosulyjyny su sana bolmeli, yagny

(2a’b+4ab’ +8abc) : (2ab)=(2a’b) : (2ab)+
+(4ab®) : (2ab)+(8abc) : (2ab)=a+2b+4c. a
Kopagzany biragza basga yagdaylarda hem edil seyle
boéliinyar, meselem,
(9’0’ =3a’0> + @’ : (3a’b*) =
=(9a'0*) : (3°0)+(-3a’0’) : (36°b)+ (a0 : (3a°0%)=3a-b+ 5.
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@ Kopagzany biragza bélmek iicin kopagzanyn her bir

agzasyny su biragza bolmeli we alnan netijeleri gosmaly.

Kopagzany biragza bolmegin netijesini kopeltmek bilen
barlamak miimkin. Meselem,

(36n*'m* —45n’m*) : (9n*m*)=4n* —5m’
bolmek dogry yerine yetirilen, ¢iinki
36n'm* —45n’m* = (4n* =5m’) (9In°m?).

Garalan mysallarda biragzany (képagzany) biragza bol-
mek netijesinde biragza (kopagza) alynyar. Seyle yagday-
larda kopagza biragza galyndysyz boliinyér, diyilydr. Emma
kopagzany biragza galyndysyz (bitin) bolmek elmydama
mimkin bolubermeyar. Meselem, ab + ac koOpagza ab
biragza galyndysyz (bitin) boliinmedi.

Biragzany (kopagzany) biragza bomekde harplar boliiji
nola dei bolmayan bahalary kabul edyir, diylip ¢ak edilyir.

Gonikmeler

Bolmegi yerine yetirinn (295—305):

295. 1) p°: b 2) y"iy 3)d :d’; 4H D,
296. 1) 12x: 4, 2) (-15a) :5;  3) (-18y):6;  4)10c: (-2).
297. ) 8e: (2): ) 2a:5 3 (—;b) 2. 4 30:(—;).
2 . . (7).
298. 1) 2x: (-2); 2) (~7m) : (—)

3 8
3 (— ):(—); 4) 16 ;(4),

299. 1) 5a:a;2) 8x:x;  3) Sa:(-a); 4 (-7y): (-y).
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300.

301.

302.

303.

304.

30s.

306.

1) (-6x) : (2x); 3) (=6xp) & (=3xp);
2) 15z (52); 4 12ab : (-4ab).
1) 3a: (; ); 3) (-5¢) : (%c);

2) 3b: (—ﬁb); 4) (~1.69n) : (1,3n).

1) 8abc: (—4a);

2) (-10pq) : (6q);
1) 14a’: (7a2);

2) (-42m") : (6m);
1 (lmsnzpz) . (_%mznzpz);
2) (—1;a4b3c2) : (—§a3bc2);
1) 20m*n’ : ( 5m2n3)

2) (-1,3@’x%y*) : (16,9a’xy);

Anlatmany yonekeylesdirin:

1) (40 : (24%)

2) (9x2y)3 ; (3xy)2;

3) (—6,4xy): (—4x);
4) (-0,24abc) :

3) (<0,24") : (-a");
4) (—Z%a”) :(-24"7).

(—0,6ab).

3) (289p%¢%y*) : (-1,7p%y*);

2a2bc

2

3) (—abc2 )5 : (—azbc3) :

4) (—X2y3z)4  (302).

Bolmegi yerine yetiriﬁ (307—310):

307.

308.

1) (12a+6) :3
2) (106-5) : 5
l) (5mn— 6np)

2) (44> -3ab) : a

3) (14m-8) : (-2);
4) (-6+3x) :

(=3)-

3) (x=xy) 1 x;
4 (cd—d) : (~d).
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309.

310.

311.

312.

94

1) (3a’b—4ab’) : (5ab); 2) (2¢°0* +3¢*h*) : (-3¢*p’);
3) ([2764P+21312): (<10K512) 5 | 4) (-a°b3+3a%2) : (4a*D?).

1) (6a—8b+10) : 2; 3) (10a*~12ab+8a) : (2a);
2) (8x+12y-16) : (-4); 4) (2ab+6a*b*-4b) : (2b).
Anlatmany yonekeylesdirii:
1) (64’ -3a%) : @’ +(124* +9a) : (3a);
2) (8x3 —4x2) : (2x2)—(4x2 -3x) 1 x;
3) (3x —2xy) : x* - (2xp* +x%y) : (;xy);

2 2\ . (1 3 2\ . p2
4) (ab-3a") : (L ab)+ (66" ~5av?) : 5.
Mellek yer goniibur¢luk gorniisinde bolup, onuii uzyn-
lygy ininden 1,5 esse uzyn. Kanal gazmak zerurlygy
bolany ii¢in mellegin uzynlygyny 6 m-e kemeltdiler,
inini bolsa 6 m-e uzaltdylar. Netijede, mellek yerinin

meydany 6nki meydana garanda 84 m? -a artdy. Mellek
yerinin O0nki perimetrini we meydanyny tapy.

Oziiitizi barlap goriin!
1. Anlatmany dereje gorniisinde yazyn:

53 - 5% 3839 (2%)%; 3525,
2. Anlatmany yonekeylesdirii: (3b+c? —d)—(c? —2d).
3. Amallary yerine yetirii:

(-0,25a’b*c) - (Sabe); (Tm* —20mn—10m) : (10m).

4. Anlatmany yonekeylesdirin we onunl m =— 0,25
bolandaky san bahasyny tapyn:

2m(m—-1)+(m-2)(m+2)+2m.




ITI baba degisli gonikmeler

313.

314.

315.

316.

317.

318.

319.

320.

321.

Jimleleri matematik dilde yazyn:

1) m sanyn kwadratyny;

2) a sanyn kubuny;

3) ¢ we 3 sanlaryn jemininn kwadratyny;
4) ¢ we 3 sanlaryn kwadratlarynyn jemini.

Jimleleri matematik dilde yazyn:

1) n we m sanlaryn tapawudynyn kwadratyny;
2) n we m sanlaryn kwadratlarynyn tapawudyny;
3) n we m sanlarynn tapawudynyn kubuny;

4) % we b sanlaryn kublarynyn tapawudyny.

Kwadratyn tarapy ¢ metre den. Onunl perimetrini we
meydanyny yazyil.

Goniliburg¢luk gorniisindidki aynanyn uzynlygy ininden
30 sm uzyn. Ony dpisgdniin ramyna ug¢in uzynlygyndan
we ininden 10 sm-den kesdiler. Aynanyn kesip taslanan
boleklerinin meydany 1400 sm?-a den. Aynanyn ilkinji
Olgeglerini tapyn.

Bir tarapy ikinji tarapyndan 3 esse uly bolan gonii-
bur¢lugyn bir tarapyny x bilen belgildp, onun meyda-
nynynl formulasyny yazyn.

Gyrany 1 m bolan kub gyrany 1 sm bolan kublara
boliinse we olar iistme-iist goyulsa, nédhili beyiklikdaki
slitiin alynyar?

Eger adamyn yiiregi 1 minutda ortaga 75 esse ursa,
onun yiiregi bir sutkanyn dowamynda nidge gezek uryar?

Okuwgy 1 m® gabygy goterip bilermi? (1 sm?® gabygyn
massasy 0,2 g).

Asakdaky sanlary standart gérniisde yazyn:
1) 0°C we 760 mm sim. siit. basysly 1sm?® gazdaky

molekulalaryn sany 27 000 000 000 000 000 000-a der;
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2) parsek (astronomiyada kabul edilen uzynlyk birligi)
30 800 000 000 000 km-e den;

3) elektron hasaplayys masyny 1 sekuntda 1 000 000 sa-
ny amaly yerine yetirmegi mimkin.

322. Yer sarynyn isti 510 mln km2-dan artyk. Yerii gow-
rimi 1000 mlrd km? dan artyk. Bu sanlary standart
gorniisde yazyn.

323. 1 [ deniz suwunda ortaca 0,00001 mg altyn bar. 1 km?
deniiz suwunda ndge altyn bar?

324. Kopagzany standart gorniise getirifi:
1) (2m) (4n)—3a(2b)—(0,2n) (5Sm)+b(5a)—5S5nm+8ab;
2) 13ab-0,2xy —(2a) (5b)+(6x) (0,2y)+a(-3) b;
5 207 4. 92 _3),.
3) 2abc5a+l7a ﬁbc 23ab( S)a,

4) 3nmkdn—>nm 2% nk + 2 n’m (—4 1) k.
8 3 9 2

325. Kopagzanyn bahasyny tapyi:

1) —0,08x +73xy* +27xy*, munda x=4,y=0,2;

2) —2a’b+4b+11a’b, munda a =—§, b =2%;

3)5p’ -3p* +11p-Tp-6p*-7p* + p, munda p=-1;

4) 8x* —7x* +6x—5x*+2x* +3x* —8x, munda x =1.
326. Kopagzalaryn algebraik jemini tapyn:

1) (—2x3 +xy2)+(xzy—1)+(x2y—xy2 +3x3);

2) (3x* +5xy +7x%y)—(5xy +3x% ) (7x’y - 3x7);

3) (84’ -10ab—-b*)+(-6a’ +2ab—b*)—(a’ ~8ab+4b")

4) (4a’-2ab+b*)—(-a’ +b* -2ab)+(3a’ + b’ —ab).
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J\@ 6 Tdze ,, Spark® awtomo-
bilinin eyesi yordp duran we
sapasdaky tigirleri suratda
gorkezilen tertipde c¢alsyryp
durdy. 30 000 km yol yordn-
son, hemme tigirlerin bir-
menzes stirtiilendigi mdlim
boldy. Her bir tigir ndge ki-
lometr yol gecipdir (18-nji
surat)?

18-nji surat.

Kopagzalary kopeldin (327—328):

327. 1) (03x+03y- (-2 | 3) ([m-}n+!p)20m+8):
2) (0,5x-0,5p+z)(x+y); | 4) (0,24’ -0,4a+1)(5a* -10);
328. 1) (a-b)(a+b)(2a-3b); 3) (x+2)(3x+1)(2x-1);
2) (a+b)(a-b)(2a+3b); 4) (x=3)(2x+1)(3x-1).

329. Bolmegi yerine yetirif:
1) (O 0la*-0,2a° +0,04a*> +0 002a)'(0 0la);
—-0,05x° = 0,08x* —0,09x* +0,01x? ) : (—O,lez);

3 3

atx> + 8 a3x4 9ax5): (3 ax3).

( Am’n® — —m n+ 2 min ) : (gm3n2);
(3
4 10

4) s

)]
ﬁ III baba degisli synag gonikmeleri — testler
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a8(b4)4
("¢ -(a®) - (ab)*
A) a’b?; B) b?%; C) a* D) —-

2. Hasaplan:

3. Biragzanyn san bahasyny tapyii:

%a2b3c, munda a=-2,b=-1, c=10.

A) -3 B) 1; C) -8; D) 8.
4. Biragzany standart gérnisde yazyn: 2‘ab? (—;)3 ah.

A) -24°h%; B) §a3b3; C) —§b3a3; D) 4a’h’.
5. Biragzalary kopeldin: (—175613[)26‘3)(1940b26).

A) 0,3a°b*c*; B) -0,3(abc)’;

C) —%a4b2c3b2; D) %a4c4b3.

6. Kopagzany onunl her bir agzasyny standart gorniise getirip,
yonekeylesdirini: 3b’aSab—6b’4aba + ab4ab’.

A) 43 a*b®; B) 43a°b3; C) —5a°b? D) —5a°b>.
7. Kopagzalaryn algebraik jemini tapyii:
(0.5a+26)-(Ta-1b)+2a+b).
3 2 3
A) a+3b; B) —a+3b; C) —a-3b; D) a-3b.

8. Kopagzany biragza kopeldin: (40—;36)'(—336)-

A) —12ax -3x?; B) 3x? —12ax; C) 3x* +12ax;
D) x*—12ax.

9. Yonekeylesdiriti: 5a(0,4a - b)—4a (i a- b).

A) a(a-b); B) a(a+b); C) @’ +9ab; D) 34 +9ab.
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10. Kopagzalary kopeldint: (a-b)(a+b)(a’ + b).

A) @ —b*; B) a'+0b’; C) a'-b’ D) a*-»*.
11. Bolmegi yerine yetiriti: (16a°b* —4a’b’ + a’b?) : (4a°b?).

A) 4a—b+i; B) 4a+b+4;

C) 4ab—é+4; D) 4a-4b+4.

12. Anlatmany yonekeylesdiriii: (1 8a* +21a’ ) . (3(12 ) —5a (2(1 + ‘11) .
A) 4a* +2; B) 16a® +12; C) -4a*+2; D) 164> +2.
13. Kopagzalary kopeldin: (a+2b)(a-2b)(a’ +4b%).
A) a*-16b*; B) a'-8b’; C) a’-8b’; D) a* +16b".
Hasaplan: (14—16):
14. (<0,2) : (-0,1)"
A) —3,2; B) 3,2; C) 0,00032; D) —0,00032.

15. —(—3)?(-%) .
A) -3: B) 3 C) 27 D)y

16. (52) :(1,3).
A) 832; B) 8,32; C) 83,2; D) 5,2.

17. Kopagzany biragza kopeldin:

18 2 2 2
(35a ~2ab+0,6 )-(—35ab)-

A) —18a’b + 10ab*>—21ab?;, | B) —18a’*bh — 10a?bh?>+ 21ab?;
D) —18a*—10ab + 21a°b’.

C) 35a*b—10ab — 28ab?;
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13 (5.2
18. Hasaplan: (1,69)4 (2,6)6-210.

A) 4; B) 2,6; C) 1; D) 1,69.

M Taryhy maglumatlar

Nabelli ululyklary harplar bilen belgilemek meshur grek
matematigi Diofantynn (III asyr) eserlerinde dusyar. Koef-
fisiyentleri hem, milim mukdarlary hem harplar bilen bel-
gilemegi F. Wiyet (1540—1603) birinjilerden bolup ulanyp-
dyr. Algebraik denilemeleri umumy yagdayda owrenmek dine
harply koeffisiyentler girizilenden son miimkin boldy.
F. Wiyet ¢ekimsiz bas latyn harplary — B, G, D, ... bilen
koeffisiyentleri, ¢cekimli harplary — 4, E, I, ... bilen bolsa
nabellileri belgildapdir. Meshur fransuz matematigi we filo-
sofy R. Dekart (1596—1650) koeffisiyentleri belgilemek
tcin latyn elipbiyinin ilkinji (ki¢i) harplary a, b, ¢, d, ... dan,
ndbellileri belgilemek iicin bolsa elipbiyin ahyrky harplary
x, y, z lerden peydalanypdyr. Derejdninn hédzirki dowrebap
belgilenisi a?, a®, ..., a" (n— natural sany) hem Dekart
girizipdir (1637-nji yyl).

,»Al-jabr wal mukabala“ eserinin ,,Kopeltmek hakynda
babynda‘“ al-Horezmi biragzalary kopeltmage, ikiagzany ik-
iagza kopeltmige hem-de yonekeylesdirmige degisli my-
sallara garayar. Al-Horezminiin mysallaryndan kébirlerini
getiryaris:

1) (10-x)x;

2) (10+x)(10+x);

3) 10-x)(10-x);

4) (10-x)(10+x);
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b 1
5) (10+2)-(2—5x);
6) (10+x)(x-10);
7) (100 + x> =20x) — (50 +10x —2x?);
8) (100+x*—-20x)+ (50 +10x —2x?).

Al-Horezmi, Ahmet Fergany, Biruny, al-Kosynyn ese-
rlerinde algebraik simwolika bolmndyr. Matematik Abu
Hasan Ali ibn Muhammet al-Kalasadi (XV asyr) eserinde
algebraik simwolika elementlerine dugsmak miimkin. Al-Ka-
lasadi denilemelerde nédbellinin birinji derejesini ,,say* so-
zUnin birinji harpy bilen, kwadratyny ,,mal* s6ziinifi, kubuny
,Kka’b® sozilinin birinji harplary bilen belgildpdir. Denlik ,,=*
belgisi yerine ,,adala* (denlik) s6ziinddki a harpyny ula-
nypdyr. Biz 6wrenyidn ,,Algebra®“ kursunyn simwolikasy (bel-
gileme ulgamy) XIV—XVII asyrlarda sekillenipdir.

Al-Horezminin denlemelerini ¢oziin:

1)M0—x+%(%%ﬁ0—x:4n
2)%M—x+%~ﬂm%40—x%00:2m
3)ﬂm—x+um—§—ix=2(um+x+ixy

4)am—x—x+um—xx—x=4(x+x)
3 3 3 3
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] I £ P ape s Ve U8
L/_L_/_,r HE.{Z% ,#31;;; .'/ -
19-§ ) Y mumy Gopeayiny
[ | dasary ¢ykarmak | |
1-nji mesele. 1-nji bagyn tarapy 427 m bolan kwadrat gor-
niisinde. Ona utgasyan 2-nji bag goniiburc¢luk gorniisinde bo-
lup, onun ini 427 m, uzynlygy bolsa 573 m. Baglarynn mey-
dany bilelikde nige gektar (19-njy surat)?
A Eger a=427 m, b=573 m belgileme girizsek, gozlenyin
meydan S=a’+ab (m?) bolyar.

a a ab

19-njy surat.

a b

Bu anlatma a we b-nii bahalaryny goyup hasaplamak kop
wagt talap edyidr. Emma iki bagyn bilelikddki S meydanyny
a - (a+b) kopeltmek hasyly hem anladyar, yagny a’*t+ab =
=a - (at+b) (surata garan). a’>t+ab anlatma ona den bolan
a-(a+b) anlatma calsyrylsa, hasaplamak isi ep-esli yonekey-
lesyar. Hakykatdan hem, a’*tab=a-(a+b)=427-(427+573) =
=427 000 (m?) =42,7 (ga).

Jogaby: 42,7 ga.a

Hasaplamalary yonekeylesdirmek iigin a’*tab kdpagza
a-(at+ab) kopeltmek hasyly bilen calsyryldy.

()

Kopagzany iki ya-da birndc¢e kopagzalar kopeltmek hasyly
gorniisinde anlatmaga kopagzany kopeldijilere dagytmak
(vaymak) diyilyar.

Kopagzany kopeldijilere dagytmak algebraik anlatma-
laryn istiinde amallary yerine yetirmekde hem ginden ulany-
lyar.
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2-nji mesele. ab + ac — ad anlatmanyn a =43, b=26, c=17,
d =23 bolanda, san bahasyny tapyi.
A Hasaplamalary asakdaky yaly alyp baryarys:
43 -26+43-17—43-23=43-(26+17—23)=43-20=2860. A
Bu yerde kopeltmeginn paylama diizgiini ulanylan:
ab+ac—ad =a(b+c-d).
43 -26+43-17—-43 - 23 sanly anlatmada umumy kopel-

diji 43 sany bolyar; ab + ac —ad algebraik anilatmada bolsa
umumy kopeldiji a bolyar.

:m Eger kopagzanyn dhli (san ya-da harply) agzalary umumy
mEsl| kopeldiji eye bolsa, onda su kopeldijini yaydan dasary ¢ykar-
mak miimkin.
Yayyri icinde berlen kopagzany su umumy kopeldijd bol-
mek netijesinde alynyan képagza galyar.

3-nji mesele. Su kopagzany kopeldijilere dagydyn:
6ab +3b—12bc.

A Berlen kopagzanyn dhli agzalary 35 umumy kopeldija

eye, cunki
6ab=3b-2a, 3b=3b-1, —12bc=3b - (4¢).

Diymek, 6ab +3b—12bc=3b(2a+1—4c). A

Kopagzanynn umumy agzasyny meseldnini mazmunyna
garap, yaydan dasary ,,+* alamaty bilen hem, ,, —* alamaty
bilen hem ¢ykarmak miimkin. Mysallar getiryiris:

1) ab—b=b(a—1)=—b(1 - a);
2) 4a*b® — 6a’b* =2a’b*> (2b —3a) ya-da
4a’b® — 6a’b* = —2a*b* (-2b + 3a) =—2a*b> (3a—2b).
@ Kopagzany umumy kopeldijini yaydan dasary ¢ykarmak

mEsl| voly bilen kopeldijilere dagytmak ticin:
1) su umumy kopeldijini tapmak;
2) ony vaydan dasary ¢ykarmaly.

Eger kopagzanyn agzalarynyn koeffisiyentleri natural
sanlar bolsa, onda umumy kopeldijini tapmak licin kopa-
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gzanyn agzalarynyn koeffisiyentlerinini i1 uly umumy bdolii-
jisini tapmaly, birmenzes esasly derejelerin arasyndan bolsa
m kic¢i gorkezijili derejani tapmalydygyny nygtap gegyéris.
Meselem, 28x2b° — 21x3b? koépagzany kopeldijilere dagydyp,
asakdakyny alyarys:
7x?b* (4b — 3x).

Bu yerde 7 sany 28 we 21 sanlarynyn il uly umumy boliijisi,
x? we b? bolsa x we b-nin in kig¢i gorkezijili derejeleridir.

Kopagzany kopeldijilere dagydylandygynynn dogrudygyny
alnan kopagzalary kopeltmek yoly bilen barlamak miimkin.
Meselem, kopeltmegi yerine yetirip, alyarys:

Tx?b*(4b — 3x) = 28x2h> — 21x3b2.

Umumy kopeldiji kopagza bolmagy-da mimkin, me-
selem:

1) 5(a+b)+x(a+b)=(a+b)5+x);

2) 3x(a—2b) + 5y(a—2b) +2(a—2b)=(a—2b)(3x + 5y +2).

Kédte umumy kopeldijini yaydan dasary ¢ykarmazdan o1
a—b=—(b—a) denligi ulanmak peydaly bolyar, meselem:

1) (@ =3)x =3 —a)y =(a =3)x+(a =3)y =(a =3)(x+y);

2) 15a°b(x* — y) — 20ab*(x* — y) + 25ab(y — x*) = 15a*b(x* — y) —

—20ab*(x*—y) —25ab(x* —y) = 5ab(x* —y)(3a —4b —5).

Gonikmeler

330. Sanlary diiyp kopeldijilere dagydyn: 70, 121, 240,
168, 225.

L4518 . 75-15. 40-14
331. Droblary gysgaldyn: 60 24’ 2504° 715

332. Kopeltmegini paylama diizgiinini ulanyn we hasaplan:
1) 81-17-15-81; 3) 15-17+15-67;
: 314341
2) 24-2,78+41-2,78,; 4) 14§ 14 48 14.
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333.

334

335.

336.
337.

338.

339.

340.

341.

342.

343.

Kopeltmek hasylyny kopagza gorniisinde yazyn:
1) (a+2) (a+3); 3) 3¢’ (2¢’ - 5);
2) 2x(x-1); 4) (@ +b) (a-b).

. A duralgadan B duralga tarap motorly gayyk 20 km/
sagat tizlik bilen ugrady. Aradan iki sagat gecenden son
A -dan B-ga tarap ikinji motorly gayyk 24 km/sagat
tizlik bilen yolga c¢cykdy. 1ki gayyk hem B-ge bir wagtda
yetip geldi. 4-dan B ¢enli bolan aralygy tapyn.

1) 3%+ 3% anlatmanyn 30-a; 90-a;

2) 7%+ 7% anlatmanyn 49-a; 350-4;

3) 118 —11¢ anlatmanyn 24-¢; 60-a

kratnylydygyny subut edii.

Umumy kopeldijini yaydan dasary cykaryn
(336 — 344):

1) 2m+2n; 2) 3a-3x; 3) 8§-4x; 4) 6a+12.
1) 9a+12bh+3; 3) —-10x+15y -5z;

2) 8a—-4b-2; 4) 9x -3y +12z.

1) ax—ay; 2) cd + bc; 3) xy+2x; 4) 3x—xy.
1) 9mn+9n;  2) 3bd —3ab; 3) 117-33yz; 4) 6 pk -3p.
1) ab-ac+a’; 3) 64> -3a+12ba;

2) xy—-x*+xz; 4) 4b* +8ab—12a’b.

1) a* +2a%; 3) a*b* +ab’;

2) a* -3a’; 4) x*y* —x’y?.

1) 18y” +12y%; 3) 15x° —5x°;

2) 6x* —24x%; 4) 64’ +3a’.

1) 9a°h*> —12ab’; 3) 7a*bc +14ab’c;

2) 20x’y* +4x7y; 4) 9xyz* —12xy°z.
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344. 1) 6y° +12y* —-3y°; 3) 4a’b* +364°b’ + 6ab*;

2) 20a* -5a’ +15a°; 4) 2x*y* = 2x*y? +6x°y°
345. Hasaplan:
1) 137> +137-63; 3) 0,77 +0,7-9,51;
2) 187 -187-87; 4) 0,9°-0,81-2,9.
Kopeldijilere dagydyn (346—349):
346. 1) a(m+n)+b(m+n); 3) a(b-5)-(b-5);
2) b(a+5)-c(a+5); 4) (y-3)+b(y-3).
347. 1) 2a(a-b)+3b(a-b); 3) Sa(x+y)-4b(x+y);
2) 3n(m-3)+5m(m-3); 4) Ta(c—d)-2b(c-d).
348. 1) a?(x— y)+ b2 (x— ¥); 3) a(x2+ yz)— b(x2+ yz);
2) a*(x+ y)- bA(x+ y); 4) x(a*= 26°)+ y(a® - 207).
349. 1) 2b(x-1)-3a(x—1)+c(x-1);
2) c(p-q)-a(p-q)+d(p-4q);
3) x(a2 +b2)+y(a2 +b2)—z(a2 +b2);
4) m(x*+1)—n(x*+1)-1(x* +1).
Kopeldijilere dagydyn (350—352):
350. 1) c(a—b)+b(b-a); 3) (x=y)+b(y—x);
2) a(b—c)-c(c-b); 4) 2b(x-y)-(y—x).
351. 1) 7(y-3)-a(3-y); 3) b’ (a-1)-c(l-a);
2) 6(a-2)+a(2-a); 4) > (m-2)+b(2-m).

352. 1) a(b-c)+b’(b-c)-7(c-b);
2) x(x=y)+y(y-x)=3(x-y);
3) x(a-2)+y(2-a)+(2-a);
4) a(b-3)+(3-b)-b(3-b).
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353. Denlemaéani ¢ozin:

1) 8=(x=3) (x+3)=10—(x—1)’; 3)x:15=2%:14,5;
2) (2x+1) —(2x-3)" =4 (7x-5); 4 =2
346

354. It tilkininn yzyndan kowdy. It sekundyna 8 m, tilki bolsa
6 m tizlik bilen ylgayar. Olaryn arasyndaky aralyk ilki
360 m bolan, tilkinin 6z hinine yetip barmagy ii¢in bolsa
1 km galypdy. Tilki 6z hinine baryp yetisermi?

/
______ e m e e e e =

20- § I/I Toparlama usuly
7

Toparlama usuly hemme agzalary ticin umumy kopeldiji
bar bolmadyk kopagzalara ulanylyar.

Kaite, berlen kdopagzanyn birndge agzalaryny yayyn ic¢ine
alyp, umumy kopeldijini kesgitlemek mimkin. Képagzany
toparlamak usuly gosmak we kopeltmegin toparlama, orun
calysma we paylama diizgiinlerine esaslanandyr.

Mysallara garayarys:

1) a(b+c)+b+c=a(b+c)+(b+c)=(b+c) (a+l1);

2) a(b-c)-b+c=a(b—c)-(b-c)=(b-c) (a-1).

Birinji mysalda kopagzanyn ahyrky iki agzasyny ,, +
alamaty bilen, ikinji mysalda kopagzanyn ahyrky iki
agzasyny ,,— “ alamaty bilen yayyn i¢ine almak yeterli boldy.

3) m(3x-y)+3nx—ny=m(3x-y)+(3nx—ny)=
=m(3x-y)+n(3x-y)=3x-y) (m+n);
4) —mx’ —my’ +n (x> +y*)=(-mx’ —my* )+ n(x* +y*) =
=-m(xX*+y")+n (X’ +y*)=(x*+y?) (n—m).
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Ugciinji we dordiinji mysallarda képagzanyn iki agzasyny
yvayyn i¢ine almakdan dasary alnan her bir toparda umumy
kopeldiji yaydan dasary: birinji yagdayda ,, +“ alamaty
bilen, ikinjisinde bolsa ,,—“ alamaty bilen ¢ykaryldy.

Kite kopagza agzalaryny diirli usullar bilen toparlamak
mimkin. Meselem, 2am +2an —3bm —3bn koOpagzany
kopeldijilere iki usul bilen dagytmak miimkin:

I usul IT usul
2am+2an—-3bm—3bn = 2am+2an—-3bm—3bn =
=(2am+2an)— (3bm+3bn) = =(2am—-3bm)+ (2an—3bn) =
=2a(m+n)-3b(m+n)= =m2a-3b)+n(2a-3b) =
=(m+n)(2a-3b). =Q2a-3b)(m+n).

Alty agzadan ybarat kopagzany kopeldijilere dagytmaga
degisli mysala garayarys:

ax+bx—ay—-by+az+bz=(ax+bx)—(ay+by)+(az+bz) =
=x(a+b)—yla+b)+z(a+b)=(a+b)(x—y+2).

Bu yerde kopagzalar ikiden toparlara dagydylan; olary
lic-licden toparlamak hem miimkindi:

ax+bx—ay—-by+az+bz=(ax—ay+az)+(bx—-by+bz)=
=a(x—-y+7)+b(x—-y+7)=(a+b)(x-y+2).

d) Kopagzany toparlama usuly bilen kopeldijilere dagytmak
ligin:
1) kopagzanyn agzalaryny, olar kopagza gorniisinddki
umumy kopeldijd eye bolyan edip, toparlara birlesdirilydr;
2)  bu umumy kopeldiji yaydan dasary ¢ykarylyar.
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Goniukmeler

Kopeldijilere dagydyn (355—360):

35S.

356.

357.

3S8.

359.

360.

361.

362.

1) at+b+c(a+b);

2) m—n+ p(m-n);
D) (x+y)+(x+y)*
2) (a-b) +a-b;

1) 2m(m—n)+m-—n;
2) 4q(p-1)+p-1;
1) a(x—-c)+bc—bx;
2) a(b+c)+db+dc;
1) ac+bc—-2ad -2bd,
2) ac—-3bd + ad - 3bc;

1) xy* —by* —ax+ab+y* —a;

3) x+3a(x+y)+y;
4) x+2a(x-y)—y.
3) 2m(m—n)+(m-n);

2

4) 4q(p-1)+(p-1).
3) 2m(m—n)—n+m;
4) 4q(p-1)+1-p.

3) 3a(2b+c)+8b+4c;
4) 2x(3x—4y)—6x+8y.
3) 2bx —3ay —6by + ax;
4) S5ay —3bx + ax —15by.

2) ax’ —ay - bx* +cy + by —cx’.

Hasaplan:

1) 139-15+18-139+15-261+18-261;
2) 125-48-31-82-31-43+125-83;
3)14,7-13-2-14,7+13-5,3-2-5,3;

4)y3L.4li492.24310%4238.2
3 5 3 3 5 3

Anlatmanyn san bahasyny tapyn:

1) 5a> -5ax-7a+7x, munda x=-3,a=4;

2) m* —mn-3m+3n, munda m=0,5, n=0,25;

3) a* +ab-5a-5b, munda a=6,6,b=0,4;

4) a® —ab-2a+2b, munda a =

7 h=0,15.
20
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363. Hasaplan:
1) 287> -287-48+239-713;
2) 73,4* +73,4-17,2-90,6-63,4.
364. Denleméani ¢oziin:
1) x(x—4)+x-4=0; 2) t(t+7)-4r-28=0.
97\/@ Aly bilen Welinin massasy bilelikde 5 sany garpy-
- 7 zyn massasyna den. Welinin massasy 1 gawunyn
massasyndan 4 esse kop. Weli bilen 2 gawunyn bi-

lelikddiki massasy 3 garpyzyn massasyna den. Aly-
nyn massasy ndg¢e gawunyn massasyna den?

21- § Jemm kwadraty. Tapawudyit kwadraty
Iki sanyn jeminin kwadraty (a + b)? garayarys. Kopag-
zany kopagza kopeltmek diizgiininden peydalanyp, alyarys:
o (a+b) =(a+b) (a+b)=a*+ab+ab+b* =a* +2ab+ b,
yagny

(a+b) =a*+2ab+b*.§ o (1)

lki sanyn jeminin kwadraty — birinji sanyn kwadratyna,
J

birinji san bilen ikinji sanyn kopeltmek hasylynyn ikeldilenini
we ikinji sanyn kwadratynyn gosulmagyna den.

(1) formulany 20-nji suratda gorkezilen kwadratyn mey-
danyny goézden gec¢irip, afisatja almak mimkinligini aydyp
gegyaris.

Indi iki san tapawudynyn kwadratyna garayarys:

O (a-b) =(a-b)(a-b)=a’—ab-ab+b* =a* -2ab+P?,
yagny

(a-b) =a*-2ab+b*.| o (2)
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1 Iki sanyn tapawudynyn kwadraty —
birinji sanyn kwadraty, ayyrmak birinji S a? ab
san bilen ikinji sanyn kopeltmek hasy-

lynyn ikeldileni, gosmak ikinji sanyn

kwadratyna den.
< ab b?

(1) we (2) deiniliklerde a we b islendik
sanlar ya-da algebraik anlatmalardyr.

(1) we (2) formulalary ulanmaga de-
gisli mysallar: 20- nji surat.

1) (2m+3k) = (2m) +2-2m-3k +(3k)" = 4m* +12mk + 9k?;
2) (5a*-3) =(5a%) ~2-547-3+3 = 254" —30a” +9;
3) (~a-3b) =((-1) (a+3b))’ =(-1Y (a+3b) =

= (a+3b) =a*+2a-3b+(3b)’ = a* +6ab +9h.

Zerur hasaplamalary yatdan yerine yetirip, aralyk neti-
jeleri yazmak hokman dil. Meselem, birbada seyle yazmak
mimkin:

a b

(50> -76%) =25a* ~70a%b” + 495",

Jemin ya-da tapawudyn kwadratynyn formulalaryna
gysga kopeltmek formulalary diyilyar we k& halatlarda
hasaplamalary yonekeylesdirmek ii¢in ulanylyar. Meselem:

1) 99° =(100—1)2 =10000-200+1=9801;
2) 52° =(50+2)2 =2500+200+4=2704.

(1) formula (1 + @)? anlatmanyin bahalaryny takmyny ha-
saplamakda hem ulanylyar. a san polozitel ya-da otrisatel
san bolup, onuin moduly 1 -e gord kic¢i bolsa (meselem,
a=0,0032 ya-da a =-0,0021), onda a* san yene ki¢i bolyar
we su sebidpli

(1+a)’=1+2F+7
denligi (1+a)’=1+2a yakynlasan denlik bilen c¢alsyrmak

mimkin. Meselem:
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1) (1,002)>=(1+0,002)>» 1 +2-0,002=1,004;
2) (0,997)>=(1 - 0,003)>» 1-2-0,003=0,994.

Jemin kwadratynyn we tapawudyn kwadratynyn formu-
lalary kopagzany kopeldijilere dagytmakda hem ulanylyar,
meselem:

1) X +10x+25=x>+2.-5-x+5 = (x+5)’;
2) a* -8a*b* +166° = (a*) ~2-a*-4b* +(4b°) = (a* - 4b*) .
Mesele. Formulany subut edin:

(a+b) =d’ +3a*b+3ab® +b’. 3)

O (a+b) =(a+b) (a+b) =(a+b) (a*+2ab+b*)=
=a’ +2a’b+ab* +a’b+2ab* + b’ =a’ +3a*b+3ab* +b’. @

Edil sona menzes,

(a-b) =d* -3a’b+3ab® - b’ 4)

formulany hem subut etmek miimkin.

(1) (3) we (4) formulalara, degislilikde, jemin kubunysn we
tapawudyn kubunyn formulalary diyilyar.

(3) we (4) formulalar hem gysga kopeltmek formulalary
hasaplanyar.

Gonikmeler

Asakdaky goniikmelerde ikagzanyn kwadratyny kdpagza
gorniisinde yazyn (365—372):

2

365. 1) (c+d)’; 3) (2+x); 5) (y+3);
2) (x-y)’; 4) (x+1); 6) (7+m) .
366. 1) (m=2); 3) (7-m)’; 5) (a+§)
2) (x-3); 4) (y-6Y; 6) (b+;) .
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367. 1) (g+2p) ;| 2) Bx+2p)'; | 3) (6a—4bY; | 4) (57-1).

368. 1) (3@ +1) 31 2) (@ +1)5 [3) (20 +37)'5 | &) (2 +2?)

soo. v (=35 | a4 | 93 | 053],

2

370. 1) (0,2x+0,3y)"; 3) (§x3—i) ;
2 4\

2) (0,46-0,5¢)’ ; 4 (La —5) .

371. (a+b)3:a3+3a2b+3ab2+b formula ndhili geometrik
many berip bilersiniz?
Nokatlarynn yerine degisli sozleri goyuii:
Gyranynyn uzynlygy a we b bolan ... guryarys.
Olgegleri a X a X b we a X b X b bolan ... guryarys.
Olary ... alnar yaly edip yerlesdirin.

372. 1) (—4ab—5a2)2; 3) (0,2x +5xy)2;
2) (-3b* -2ab)’; 4) (4xy+0,507) .

Gysga kopeltmek formulalaryndan peydalanyp, amallary
yerine yetirin (373—375):

373. 1) (90-1)’; 2) (40+1)’; 3) 1013, 4) 982
374. 1) 9992 2) 1003%; 3) 51% 4) 39
375. 1) 72%; 2) 57%; 3) 997%; 4) 10012,
Anlatmany yonekeylesdirin (376—377):
376. 1) (x=y) +(x+»)’; 3) (2a+b) - (2a-b);
2) (x+y) —(x-y)’; 4) (2a+b) + 2a-bY.
377. 1) (a+b) + (a-b)'; 2)3(2-a) +4(a-5);
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3) (x=1) =(x+1)’; 4) -(3+x) +5(1-x).
Denlemaéni ¢ozin (378—379):
378. 1) 16x> —(4x-5) =15; 3) =5x(x-3)+5 (x-1)" ==20;
2) 64x* —(3-8x)" =87; 4) (2x-3) - (2x+3)’ =12.
379. 1) 3x-1) - (3x-2)' =0;
2) (y-2) (y+3)-(y-2)" =5;
3) (x+3) (x+7)-(x+4) =0;
4) (y+8) =(»+9) (y=5)=117.
380. Anlatmanyn bahasyny tapyn:
1) 9¢° —a(3a+2)' +4a(3a+7), munda a:—lé;
2) (2y-5) -4 (y-3) -4y, munda y=—%;
3) 25m (m—1)—(5m-3)’ —6m, munda m = -0,3;
4) 24x* —(7x-2)" +(5x -3)(5x +1), munda x :—g.
381. Netijede denlik yerine yetiriler yaly, x-i biragza cal-
syryn:
1) (x-4b7) =25a'b* - 40a°b* +16b";
2) (x+7c) =25b° +70b°c +49¢%;
3) (2a+x) =84’ +12a%b+6ab* + b*;
4) (56> - x) =25b* ~30a°h* +9a*b>.
382. Anlatmany ikagzanyn kwadraty gorniisinde yazyii:
1) a* -10ab+25b%; 3) k*+2k* +1;
2) 25+10x + x%; 4) p*-1,6p+0,64.

383. Netijede ikagzanyn kwadraty alnar yaly, x-i1 biragza cal-
syryn:
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1) a* +4a+x; 3) 364’ — x +49b?;
2) P’ =0,5p+x; 4) @’ —6ab+ x.

384. a-nyn ndhili bahalarynda anlatmany ikagzanyn kwadra-
ty gorniisinde yazmak mimkin:

1) (3x-5) +(4x+12) +ax;
2) (17x +10)' —(15x -8)" +ax?
385. Subut edin:

1) (a-bY =(b-a) ; 4) (a-b) ==(b-a)’;
2) (~a-bY =(b+a)’; 5) (a+b) =a* +3a*b+3ab® + b,
3) (~a-b) (a+b)=—(a+b)’;  6) (a-b) =d’-3a*b+3ab> -}’

22-§ I/I Kwadratlaryii tapawudynyii formulasy
/

Iki sanynn jemini olarynn tapawudyna kopeldyéris:
o (a+b)(a-b)=a’—ab+ab-b" =a’ -1,

yagny
(a+b)(a-b)=a’-b". (1)
a-b=(a-b)(a+b) .} e (2)
:@ Iki sanyn kwadratlarynyn tapawudy su sanlaryn tapawudy
7 ‘ bilen olaryn jeminin kopeltmek hasylyna den.

(1) we (2) denilikde a, b islendik sanlar ya-da algebraik
anlatmalardyr, meselem:

1) (nm+3k)(nm—-3k)=n’m* -9k?,
2)4a'b* -25a%b* = (2a2b+ Sabz)(2a2b—5ab2) :
3) (a+b) -16=(a+b—4)(a+b+4).
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a—b S =

GFEBCD EBHL?

S =a*>—b*

GFEBCD

— (a—b)(a + b).

M L
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I

EBHL

> A\

G D
(2) formulanyn geometrik diistindirigi.

WY (1) formula hem gysga képeltmek formulasy diyilyir. Ol
L hasaplamalary yonekeylesdirmek {i¢in ulanylyar.

Meselem:
1) 63-57:(60+3)(60—3):3 600-9=3591;

2) 98-102 = (100—2)(100+2) = 100> —2> =10000—4 = 9 996.
:0: (2) denlige kwadratlaryn tapawudynyn formulasy diyilyar.
- Ol kopagzalary kopeldijilere dagytmakda ulanylyar.

Meselem:
)a’-9=a’-3"=(a-3) (a+3);
2) 4b* 0,64 = (26*) —(0,8¢)’ = (26> ~0,8¢) (207 +0,8¢);
3) (a-b) -1=(a=b-1) (a-b+1);
4) (a+b)2—(a—c)2 =(a+b-a+c)(a+b+a-c)=
=(b+c)(2a+b-c).
Goniikmeler

(1) formuladan peydalanyp, kopeltmegi yerine yetirin
(386—394):

386. 1) (c+d)(c-d); 3) (a+c)(c—a);
2) (p+q9)(p-9q); 4) (m—n)(m+n).
116



387. 1) (x+5)(x-95); 3) (a-4)(4+a);
2) (a+3)(a-3); 4) (7+x)(x-7)
388.1) (2b+a)(2b-a); 3) (y+6x)(6x-y);
2) (c+3d)(c-3d); 4) (3m—2n)(2n+3m)
389. 1) (4d )5 +44); 3) (305550 +3%):
5 5 2 3 2 3
2) [Ga-b)(p+al: ) (3 3n)(5m-37)
390. 1) (¢’ +d*)(c*-d*); 3) (x4 ) (¥ +x);
2) (@’ +b*)(a’-b); 4) (m*—n’)(m’ +n*).
391. 1) (3¢ +46°) (3 —4b*); | 3) (0,2 +0,5p")(0,5p" =0,27°);
2) (2m* =502)(5n” +2m*); | 4) (1,2a" =0,35%)(1,24> +0,35?).
392. 1) (iaz—;b3)(;b3+ia2); 3) (0,5q+;p2)(0,5q—§p2);
2 4 4 s5\(2 4,4 5). 2 3 3 2
2) (35X -5V )(3x Y ), 4) (1,56 —4b)(4b+1,5c )
393. 1) (3x°y —4xy*)(3x’y +4xy?); | 3) (Tab+x’y*)(Tab-x*y?);
2) (5ab® +2a’b)(5ab* —2a’h) ; 4) (ab® —4xy)(ab’ +4xy).
394. 1) (3+x)(3-x)(9+x); ‘ 3) (47 +y*)(2x+y)(2x-y);
2) (+1)(x+1)(x—1); 4) (3a—2b)(3a+2b)(9a’ +4b%).

Gysga kopeltmek formulalaryndan peydalanyp, hasap-
lan (395—396):
395. 1) 48-52; 2) 68-72; 3) 43-37; 4) 47-53.

396. 1) 27-33; 2) 44.36; 3) 84.76; 4) 201-199.
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397. Yo6nekeylesdiriii:
1) (c=3) =(c+3)(3-¢);
(a+2) -(a+2)(2-a);
3) (2x+3y)(2x-3y)+(2x+3y);
4) (3a—4b)(3a+4b)—(3a—4b)’;
5) (-b—-a)(a+b)+a’ + b
6) (b—a)(—a—b)+2b’.
398. Anlatmanyn bahasyny tapyn:
1) 4m—(m+3) +(m-3)(m+3), munda m=-2,4;
2) (3x+4) —10x—(x—4)(4+x), munda x =-0,1;
3) 2(k=7)(k+5)=(k=5)" = (k=7)(7+k), munda k=~
4) (a+3) +(a-3)(3+a)-2 (a+2)(a-4), munda az—%.

399. Denlemaéani ¢ozin:
1) (2x+3) —4(x—1)(x+1)=49;
2) (3x+4) —(3x—1)(1+3x)=49;
3) x> +2x*-9x-18=0;
4) y’ -3y’ -4y +12=0.
400. Kwadratyn iki garsylykly tarapynyn her biri 8 sm-e

uzaldyldy, galan iki tarapy bolsa sonc¢a gysgaldyldy.
Sekilin meydany nahili tiytgir?

. 5*.0,128-5"-0,628-5
401. Hasaplan: 125-0,25 .
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23-§ /| Kopagzany kopeldijilere dagytmagyri
! birndiice usulyny ulanmak

Kopagzany kopeldijilere dagytmakda kate bir dil-de,
eysem birndc¢e usullar ulanylyar. Mysallar getiryaris:
1) a®*—a koépagzany kopeldijilere dagydyn:
A d-a=a(a’-1)=a(a-1) (a+1). A
Bu yerde iki usuldan peydalanylan: umumy kopeldijini yay-
dan dasary ¢ykarmak we kwadratlaryn tapawudynyn for-
mulasyny ulanmak.

2) (a* +1)*—4a? kopagzany kopeldijilere dagydyn:
A (a2 + 1)2 —4q° = (a2 + 1)2 - (2(1)2 = ((a2 + 1)— 20)((02 + 1)+ Za) =
= (@ +1-2a)(a’ +1+2a)=(a’ -2a+1)(a’ +2a+1) =
=(a—1)2 (a+1)2 . A
Bu yerde gosulyjylar umumy kopeldija eye dildigi sebépli,
ilki kwadratlaryn tapawudynyn formulasyndan peydalanyldy,
sofira jemin we tapawudyn kwadratlarynyn formulalaryndan
peydalanyldy. Yene bir mysal ¢6ziip gorelin:
3) A Ax’—yt+dx+2y=(4x7 -y )+ (4x+2y)=
=2x-y)2x+y)+2 (2x+y)=2x+y)2x-y+2). a

Biragzalar umumy kopeldijd eye daldigi we haysy-da
bolsa bir formulany ulanmak miimkin dildigi ti¢in, bu yerde
ilki toparlama usulyndan peydalanyldy, sofira bolsa kwad-
ratlaryn tapawudynyn formulasy ulanyldy.

1) Garalan bu mysallar kopagzany kopeldijilere dagytmaga
F degisli yumuslary yerine yetirmekde asakdaky tertibe boyun
egmegin peydalydygyny gorkezyar:

1) umumy kopeldijini (eger ol bar bolsa) yaydan dasary
¢ykarmak;
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2) kopagzany gysga kopeltmek formulalarynynn uzynly-
gyna cenli kopeldijilere dagytmaga calysmak;

3) eger onki usullar maksada getirmese, toparlama usulyny
ulanmaga synanysmak.

Mesele. Denligi subut edin:

a’+b’=(a+b)(a’—ab+b*). (1)

O Denligin sag tarapyndaky yaylary agyarys:
(a+b)(a’—ab+b*)=a’-a’b+ab’ +a*b—ab’ +b’ =a’ +b’.

Denligin sag tarapy ¢ep tarapyna deniligi gelip ¢ykdy, yagny
(1) denilik subut edildi. ¢
Edil sunun yaly

@’ -b’ =(a-b) (a’ +ab+b) ()

denligin dogrudygy subut edilyar.

......

hem kopagzany kopeldijilere dagytmakda ulanylyar.
Meselem:

) 27+b° =3 +b*=(3+b) (9-3b+b°);

2) x* =8xy’ = x(x’-8y’) = x(x3 —(2y)3) = x(x=2y)(x* +2xy +4y?).

Gonilikmeler

402. Hasaplan:

1) 47> -37% 2) 54° - 447,
3) 50,7% -50,6%; 4) 29,4% -29,3%.
403. (Yatdan.) Kopeldijilere dagydyn:
1) 36-x*  2)da’-25; 3) y'-1; 4) 1-b°.
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404.

1) (a+2b) =d* +4b%; 2) (2a-3b)’ =4a* -9b’
denilikler barada ndme diyip bilersiniz?

a) olar haysy a we b-lerde dogry, haysylarynda
nadogry?

b) i1slendik a we b -ler ligin olary dogry bolyan edip
bilersinizmi?

Kopeldijilere dagydyn (405—416):

405.
406.

407.

408.
409.
410.

411.

412.

413.

414.

415.

1)25x*-9; | 2) 4a*-9; | 3)64y2—36x% | 4) 814> —1652.
1) 2d?-9; | 2) ap*—16; | 3) 4 -9p%; | 4) 16x? —25)2.
1.2 16 2

1) 9V T5% 3) 0,25a> —49b%;
4 2 1 40, 2 2
2) ya 16b ; 4) 0,09x* —16y°.
1) 36x2y* —1; | 2) x*y*=16; | 3) 81a° —49p*; | 4) 254° —9p°.
1) a* - b*; 2) a* b, 3) a* -16; 4) b* -8l.
1) (a+b) - 3) (a+2b) -
2) (m-n) -k 4) (3x-y) -4y,
1) (a+b) —(a-c)’; 3) (2a+b) -(2b+a)’;
2) (a+b) —(b+c); 4) (a-3b) - (3a+b) .
1) 9a> —6a+1; 3) 366 +12b+1;
2) 1+2c+¢’; 4) 81-18x +x°.
1) 9x? +24x +16; 3) 36m* +12mn+n*;
2) 100 - 60a +9a%; 4) a* +10ab+25b.
1) x* +2x°y +y%; 3) 4c* +12¢*6° +9b°;
2) p*-2p%q+q’; 4) 254° +30a°h +9b.
1) a* -8a* +16; 3) 25a* -10a*b + b*;
2) b* -18b* +81; 4) 16 -84’ +a'b*.
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416.

417.

418.

419.

420.

421.

1) -a> -2a-1; 3) —2a’ +8ab-8b’;
2) —9+6b-b; 4) —12ab-3a* -12b°.

Anlatmanyn san bahasyny tapyn:
1) 5m*> —=10mn+5n*>, munda m =142, n=42;
2) 6m* +12mn+6n*, munda m =56, n=44;

3) =364’ +4a2b—éab2, munda a =4, b=48;
4) — 644’ —8a2b—iab2, munda a=-6, b=84.

Denleméni ¢ozin:

1) x*-36=0; 3) 4x* +4x+1=0;
2)i—x2:0; 4) 25-10x+x> =0.
Hasaplan:
2 2
1) 1012 -202-81+81%; 3) B
85° —17°

2 2.
2) 372 +126-37+63%; ) 571285 170172

Deiilik yerine yetiriler yaly, diisiirlip galdyrylan iicag-

zany tapyn:

D X’ +y =(x+y) (-..); 3) X =y =(x-y) (-.);

2) (x+y) =(x+y) (-..); 4) (x-y) =(x-») (...).
Kopeldijilere dagydyn:

1) x* -y’ 3) x*+27,; 5) n’ —64; 7) 1= p’;
2) ¢ +d°; 4y a’ =27, 6) @’ +1; 8) 125-5°.

Kopeldijilere dagydyn (422—424):

422.

423.
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1) 27m’ -8; | 2) 64-125y°; | 3) 125+éb3; | 4) 64y3+21—7.
1) 84° +1: 3) 21—7a3+64b6;
2) 14275 4) %a6+125b3.



424. 1) & - b 2) a° - b°:; 3) x° —729; 4) 64-y°.

Anlatmany gysga kopeltmek formulalaryndan peyda-
lanyp, ikagza gorniisinde yazyn (425—426):
425. 1) (z+5) (2% -5z+25); 3) (2x+3y) (4x* —6xy +9y%);
2) (y+2) (y* -2y +4); 4) (4c—5d) (16¢* +20cd +25d°).

1042 - 1)(100a* + 1042 + 1);
*b* —5a) (a*b* +5a’b’ +254° ) ;

426.

a
1
5

D
2) (
3)(

m-— )( m+;mn+n)

4) ( x—ly) (ix2+6xy+9y )
427. Kopeldijilere dagydyn:
1) (84’ -27b%)-2a(4a* -9b); 3) (a3+b3)+(a+b)2;
2) (64a’ +125b°)+5b (16a° —25b%);  4) (@’ -b*)+(a-b) .
428. Hasaplan:

) 2583 1473 . 2) 17,98% —17,98-32,02 + 32, 022
2582 +258.147 +147%° 17,98 + 32,023

429. Yaylaryfi i¢ine seyle agzalary yazyin, yagny alnan
anlatma x-in dhli bahalarynda-da liytgemeyéin bolsun:

1) (4x=7) +(3x+6) = (.m.);
2) (17x=2) =(15x=6)' = (...+...)".
430. Denlleméani ¢ozin:
1) (x+2) (x* -2x+4)-x(x-3) (x+3)=26;
2) (x=3) (x> +3x+9)-x(x+4) (x-4)=21;
3) (2x—1) (4x* +2x+1)—4x(2x* -3)=23;
4) (4x+1) (16x* —4x+1)-16x (4x* -5)=17.
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Kopeldijilere dagydyn (431—434):

431. 1) 34> -3; 2) ¥y’ -y 3) m*n—mn’; 4) 2a* - 2ab’.
432. 1) x*y? = x’y*; 3) 8-72x°y%;

2) 7¢*d? —63c*h?; 4) 32a*b-24a’b.
433. 1) 2a*> +4ab+2b%; 4) 8p* —16p+8;

2) 2m* +2n* —4mn; 5) 27a°h* —18ab +3;

3) 5x* +10xy +5y7; 6) 12m’n+24m*n+12m’n.
434. 1) 2¢° +24°; 3) 2¢d?® —16¢*; 5) 7x* -56x%y’;

2) 54x° —16; 4) (@ -’ 6) 4a’b+32a’b.

435. Hasaplan: 19,7° 8,3’ +28-8,6.

436. 1) Eger n—tdk san bolsa, (n+2)?-1 anlatmanyn 8-¢;
2) islendik natural san n de »’+12n*+23n anlatmanyn 6 -
a boliinydandigini subut edin.

Kopeldijilere dagydyn (437—438):

437. 1) (@’ +2ab+b*)-c?; 3) 1-a* -2ab-b*;
2) 1—(x2—2xy+y2); 4) 4+(—x2—2xy—y2).

438. 1) @ -b*+a+b;, | 3) x-y-x>+y% 5y m® —m® +m? —1;
) a*-b—a-b; | 4) xX*+x*-x-1; 6) x*+x’+x+1.

439. 277—14? sany 13-e boliinyindigini subut edin.

440. n islendik bitin san bolanda (7n—2)>—(2n—7)* anlatmanyn
bahasy 5-e boliinydndigini; 9-a boliinydndigini subut
edin.

441. Denleméni ¢oziin:

1) (x=3) (x*+3x+9)-(3x-17) = x* -12;

2) Sx—(4-2x+x") (x+2)+x(x—-1) (x+1)=0.
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442. Motorly gayygyn akym boyunca tizligi 18 km/sagat, aky-
ma garsy tizligi bolsa 14 km/sagat. Deryanyn akymynyn
tizligini we gayygyn yata suwdaky tizligini tapyn.

7

Oziiiiizi barlap goriin!
1. Anlatmany standart kopagza gorniisinde yazyi:
(a-3)*+(a-3)(a+3)+6a.

2. Kopeldjjilere dagydyn:
1) xy-2y; 2) 16a*> -81; 3) 3x* —6x°;
4 x2-10x+25; | 3(x-D+y(x-1); | 6)2a°—4ab+2b*.
3. Kopagzany kopeldijilere dagydyn we onun

a=1, b= —% bolandaky san bahasyny tapyn:

a* —3ab+3a-9b.

IV baba degisli goniukmeler

Kopeldijilere dagydyn (443—447):

443. 1) 6(a+b)+(a+b); 3) (a-b)+(b-a)’;

2) 4(x-y)+3(x-y); 4) (a-b) —(b-a).
444. 1) 3(x+y)(x=p)+(x+y)’; 3) 5(a—b) —(a+b)(b-a);
2) (x+y) —x(x+y); 4) a(a-b) -(b-a) .
445. 1) (y+2)(12x* +6x)+(y —z)(12x* +6x) ;

2) (y-z)(12x* —6x)+(y — ) (12x +6x);

3) (6x* =3)+7x(6x* —3)—4y (6x* -3);

4) 2x(8x—4y)-3y(8x—4y)—(8x-4y).
125



446. 1) 184> —27ab +14ac —21bc;
2) 10x* +10xy +5x +5y;
3) 35ax +24xy —20ay —42x?;
4) 48xz% +32xy’ —15yz> —-10y°.
447. 1) 16ab*> —5b°c —10c* +32ac?;
2) 6mnk?® +15m*k —14n’k —35mn’;
3) —28ac+35¢* —10cx + 8ax;
4) —24bx —15¢* +40bc +9cx.
448. Anlatmany yonekeylesdirin:
1) (2x-1) =2 (2x-3)" +17;
2) (3x+2) =2 (x-1) =7x%
3) 24y —(7Ty-2) +(5y-3) 5y +1);
4) (3y+1) (2y-3)+(2y -3)’ —10y>.
449. Iki yzygider natural sanlaryn kwadratlarynyn tapawu-
dynynn moduly tdk san bolyandygyny subut edini.

450. Droby gysgaldyn:

532 _272 49% -2.49.2941292
D 792 512 3) 492 _192 ’
382172 . 47> - 32
2) 47> ~192° 4) 277 +2.27-13+13%°

451. x we y-inn islendik bahalarynda denligin dogry
bolyandygyny subut edif: (x+y)(x2—yz)z(x—y)(x+y)2.

97\/@ S 1) Masgaladaky 6 gyzyn her birinin agasy bar. Su
- masgalada ndge perzent bar?

2) Muhammetjanyn agalary ndge bolsa, doganlary-
da song¢a. Uly doganynyn jinlerinin sany jigilerinin
sanyndan 2 esse kop. Su masgalada ndgce oglan,
ndgce gyz bar?
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IV baba degisli synag goniikmeleri — testler

. Umumy kopeldijini yaydan dasary c¢ykaryn:
24a’b* -30a’h’.

A) 6a’b*(4a-5b); B) 6ab(4a’b-5ab*),
C) 6a*(4ab*> -5b°); D) 6b°(4a’ -5a°).
. Kopeldijilere dagydyn: 5(a-b)+a’*(a—b)-3(b—a).
A) (a-b)(a® +2); B) (a-b)(a*-8);
C) (a-b)8-a’); D) (a-b)(a* +8).

. Kopeldijilere dagydyn: 4a(x-y)+4az+7b(y —x-7).

A) (x-y+27)(4a-Tb); B) (y —x —2z)(7b + 4a);
C) (x—-y-2)(4a-17b); D) -(x-y+2)(4a+17b).

. Hasaplan: 16,9 -16,9-3,7-16,9-3,2.
A) 169; B) 1,69; C)16,9; D)-1,69.
. Kopeldijilere dagydyn: ax+ bx—3ay —3by.

A) (a+b)(x+3y); B) (a-b)(x+3y);
C) (a-b)(x-3y); D) (a+b)(x-3y).

. Kopeldijilere dagydyn: 7a(5a-3b)—10a+6b.
A) (5a+3b)(7Ta-2); B) (3b-3a)(7a+2);
C) (5a-3b)(7Ta-2); D) (5a-3b)(7a+?2).

. Denlemini ¢6zifi: 3x+2)° —(3x—-4)> =132.
A) 4; B) 3; C) -5; D) 4.

. Kopeldijilere dagydyn: 84° —27p°.
A) (2a-3b)’(2a +3b); B) (2a+3b)*-(2a-3b);

C) (2a)’ -(3b)*; D) (2a-3b)(4d> +6ab +9b%).
. Hasaplai: (53°+47%): (53 —53.-47 +47%).
A) 6; B) 100; C) 600; D) 53’ +47°.
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[l] Taryhy maglumatlar

Al-Kosynyn ,,Arifmetikanyn acary* eserinde ikagzany
islendik natural derejd gotermegin diizgiinleri berlen.

Diirli algebraik formulalary subut etmekde, detilemeler
¢Oziilende geometrik pikir yoretmelerden peydalanmak ga-
dymky Hytay, Gresiya, Hindistan, Orta Aziya matema-
tiklerinin eserlerinde dusyar.

Olar (a+b)> =a*>+2ab+b?, (a-b)* =a*-2ab+b*, a*-b*=(a—b)*
X (a+b) (ya-da (a>-b*)=(a—-b)’ +2b(a—b)) yaly tozdestwolary
geometrik usulda isubut edipdirler Meselem, 4>-p*>=
=(a-b)(a+b) formulany subut etmeidge seyle ¢cemelesipdirler
tarapy a - aden kwadratdan tarapy b-ge dent kwadraty gyrkyp
alynsa, galan sekilin meydany: a(a—b)+b(a—-b)=(a—b)(a+b)
ga, ya-da barybir, (a—b)*+2b(a-b)-ge den bolyandygy 21-

nji suratdan aydyn gorniip dur.
a

21-nji surat.

Diymek, a’-b*=(a-b)(a+b) formula dogry.

Goniiburgly tigburglugyn taraplaryny bitin (ya-da rasi-
onal) sanlarda anlatmak ii¢in Hytay matematikleri milady-
dan 6nki birinji miun yyllyklarda

-\ s (P
( 5 J+(pq) —(2 )

denlikden peydalanypdyrlar.
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1-nji mesele. Katerini yata suwdaky tizligi sagadyna a ki-

lometre, deryanyn akymynyn tizligi sagadyna b kilometre

den. Katerinn deryanyn akymy boyunc¢a hereket tizligi onun

deryanyn akymya garsy hereket tizliginden nédce esse artyk?

A Katerin deryanyn akymy boyuncga tizligi sagadyna

(a + b) kilometre den; akyma garsy tizligi sagadyna (a — b)
kilometre deni. Sonun li¢in deryanyn akymy boyunca hereket
tizligi akyma garsy hereket tizliginden

a+b

a-b

esse artyk bolyar. A

a+b . latma algebraik drob diyilyir. Bu drobufi sanaw-

jysy a+b, maydalawjysy bolsa a — b.

Umuman, sanawjysy we maydalawjysy algebraik

Algebraik droblara degisli yene birnd¢e mysallar geti-
ryaris:
a2 a-b_x(bte)
b’ x+y’ c y(a—c).

Eger algebraik droba girydn harplaryn yerine kibir sanlar
goyulsa, onda zerur hasaplamalar yerine yetirilenden sonl su
algebraik drobun san bahasy alynyar.

a+b

a-b

Meselem, a =10, b =8 bolanda algebraik drobun san

bahasy 10+2 =128:9—a deni bolyar.
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a+b

a—p algebraik drobda a we b yerine 6zara den bolmadyk
(a#b) 1slendik sanlary goymak miimkin, ¢linki a =5 bolanda
drobun maydalawjysy nola owrilydr, nola bolmek bolsa
miimkin dal.

Mundan soni algebraik droba girydn harplar ditie yol
berilydn (miimkin) bahalary, yagny su drobun maydalawjysy
difie nola denn bolmayan bahalary kabul edyir, diyip sertles-
yaris.

a . . . . ~

Meselem, m drob ii¢gin mimkin bahalar a-nyn a=0

we a =1 dan basga #@hli bahalary bolyar.

@ Drobun esasy hdsiyetini seyle yazmak miimkin:
a_ma
b mb’

bu yerde b#0, m#0.

Bu hisiyet drobunl sanawjysyny we maydalawjysyny bir-
menizes algebraik anlatma kopeldilse ya-da boliinse, ona den
drob alynyandygyny anladyar, meselem:

335 15 a+b_(arb)e
4 4.5 200 b  bc
Drobun esasy héasiyetinden peydalanyp, algebraik droby
onunl sanawjysyna we maydalawjysyna bir wagtda giryin
umumy kopeldijd gysgaltmak miimkin, meselem:
a(b+c) pie (a+b)c ¢
a(b-c) b-c’ (a+b)d d’
Droblary yonekeylesdirmek ticin ilki olaryn sanawjy-
synyii we maydalawjysynynli umumy kopeldijisini dagydyl-
malydygyna degisli mysallar getiryéiris.

2-nji mesele. Droblary gysgaldyi:

12(1217 . 5 }fn2 _ }12
4ab®’ ) m>+mn

1)
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A 1) 12a’b we 4ab? biragzalar 4ab umumy koépeldija eye.
Drobun sanawjysyny we maydalawjysyny 4ab-ge bolyaris:
12a°h _4ab-3a _3a
4ab>  4ab-b b

2) m?*—n?> we m*> + mn kopagzalar m +n umumy koépel-
dija eye, ¢linki m? —n?>=(m +n)(m —n), m> + mn = m(m + n).
Drobunl sanawjysyny we maydalawjysyny m + n-e bolyaéris:

m2—n2 :(m+n) (m—n):m—n

m2+mn m(m+n) m

- A

4D Droblary gysgaltmak iigin bu droblaryn sanawjysyny we
mEE| maydalawjysyny olaryn umumy kopeldijisine bolmeli.

Eger drobunn sanawjysyndaky ya-da maydalawjysynda-

ky alamat garsylyklysyna iiytgedilse, onda berlen droba garsy-
lykly drob alynyandygyny nygtap gec¢ydris:

—a a a a

b b b b

Meselem, 3 -_3. ¢ __a _ a
7 7 l-a l-a a-1
. 3a(y—x) .
3-nji mesele. - —= droby gysgaldyn:
a (x-v)

A 3a(y—x)_—3a(x—y)_;3:_§. A

az(x—y)_ az(x—y) Ca a

Gonikmeler

452. Sanawjysy x we y sanlaryn kopeltmek hasylyna, mayda-
lawjysy bolsa olaryn jemine den algebraik droby yazyn.

453. Sanawjysy p we ¢g sanlaryn tapawudyna, maydalawjysy
bolsa olaryn kopeltmek hasylyna denn bolan algebraik
droby yazyni.
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454.

45S5.

456.

457.

458.

459.

460.

132

Sanawjysy a we b sanlarynn kwadratlarynyn tapawudyna,
maydalawjysy bolsa su sanlaryn tapawudynyn kwadra-
tyna den bolan algebraik droby yazyn.

Sanawjysy ¢ we d sanlarynn kublarynyn jemine, mayda-
lawjysy bolsa su sanlaryni kopeltmek hasylynyn ikeldile-
nine deni bolan algebraik droby yazyi.

Algebraik drobun san bahasyny tapyn:

1) l,munda a:2%; 4) a—2bb’ munda a =16, b=-3;
b+1 1% 5a+b _ 9 heg

2) b 1,munda b=1,5; 5) oy ,munda a=2,b=38;
a1 =-3; ﬂ munda a=3,b=-4

3) 3 , munda a=-3; 6) O u , )

1) S =vt formuladan v-ni; 2) p=

3) C =2nR formuladan R-i;
4) P=2 (a + b) formuladan a-ny tapyn.

formuladan V-ni;

<

Her bir yiik masynyna a tonnadan kartoska yliklemek
miimkin bolsa, her birinde p kilogramdan kartoska bo-
lan n halta kartoskany dasamak ii¢in ndg¢e yiik masyny
(x) gerek bolar? x-1 n =90, p=50, a=1,5 bolanda tapyn.

Masyn sagadyna ortaga ¢ metr linoleum Ondiiryar. Eger
masyn giiniine n sagatdan islese, ol ¢ metr linoleumy
nige glinde ondiryiar? Gozlenyian wagty ¢ bilen belgilép,
t-ni c=47, a=11280 we n=16 bolanda tapyn.

Berlen iki drobun deﬁdigini gorkezin:
2 2

6 18 2 2a . M= e M =1 _.
1) we o 3) we 3 5 m+n (m+n)’
27 . 2a2b a+3b (a+3b)c
e
2) we s 4) 7 ol 6) . w 2



Droby gysgaldyn (461—463):

48 -64 -121. 28
461. 1) 56° 2) 80" 3) 55 ° 4) -14
Da. | 2. | 2 b .| 4 4ab a’ 2
462. 1) 124 | 2 ¢ ‘ 3) 55 | 4) 42 ‘ HE5 6 5y
2 3 5 6
a b a b
463. 1) 5 2) 5 3) 7 R
) a} ) b7 ) a ) b4
Droby gysgaldyn (464 — 474):
4 412
464. 1) 52 3) 3 %) 1843
l4c . 3a’h . 25a’bc’
2) Jo. D o0 © 125ac
4(m+n) . 2b(m-n) 2 (a-b) .
465. 1) S(m+n)’ 3) b (m-n) (m-n)’ 3) b-a ’
7a(a-b) 3a(a+b) | 5 (x-y)
) 5(a-b) "’ ) 94 (a+b) (a-b)’ ©) 15 (y—x)
_ 3m(1—x)2
a-b) m-n_. omid=Xx) .
466. 1) =0, 3) (n-mY 3) 9p2 (x-1)
5 m+n4. 4 (2x—3y)2_ 6 M,
) (m+n) ) 3y ) 4’ (b-ay’
3x+3y . 2a+2b . ac—bc .
467.1) e 3) da—4p° ) ac+bc’
8a . 12a-3 . a+ab
2) 4m_4na 4) 6a+9 ’ ) a—ab'
s 1 . Ta+14b s 3a-6b
Do 3a+6b ) 12b-6a"
3 2 2
g 2m* —mn X" =2xy
) FYSEEIE, 6 '
L A y— ) 22—y




12x* -30xy 36a* +24ab
469. 1) 30x* —12xy ) 244* +36ab’
3) m =3m’n ) a —2a’b
3m*n-3m®’ 28°0° —a'b
Sop 4% _ox? | 3a(a b)
2
5y a=b_. 4y 8-% 6) Sa(¢-4)
a-b’ S5-x 10a° (2-¢)
8 -3¢ 2y-10 b —¢?
471. 1) 9¢ —_64 ’ 3) 25— y2 ) 5) b4l’l—C4}’l )
100 — 495> Sy-y" . 5a%h+5ab’
2) 7b+10 4) 25-y*° 6) at-pt
2
472. 1) :16_62+9, ) : b+7 ; ) 9 6a+a ; 1—2p ;.
b +14b+49 1-4p+4p
4y* 4y +1 3a® —6ab+3b° .
473 1) Ty D Ve e
164 -1 50m* +100mn + 501>
2) 16a*> -8a+1" 4) 15m* —15n '
1-a* . 49> —4y+1
y —dy+1.
474. 1) (0—1)2 ’ 3) 2-4y
2
(m—n) ' 5-2x
2) n-m °’ 4) 4x* —20x+25
475. Droby gysgaldyn:
) 92 -16 . ) 36c—c°
16-24c+9¢* & +12¢% +36¢
5 16x* —24xy +9y° 25b-49b°
) 9y’ —16x* ) 495° — 706> +25b°
457 —4xy+y° . 4b* —12bc +9¢>
3) yr—ax? 6) —2ab+3ac
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476. Droby gysgaldyn:

a’ -1284° : 3a’ +ab’ —6a’b-2b" .
D (22 +8a+32) (o' -4a’)" 3 95 0¥ 1841 20"
2a* +3a’ +2a+3 . 3ac® +3bc* = 3ab® - 3b’

2) (a2 —a+l) (2a+3) ’ ) 6ac® +6bc* —6ab> —6b>

25- § Droblary umumy maydalawja getirmek

Ady droblary gosmakda ilki droblary umumy maydalaw-
1 3 7

ja getirilyar. Meselem, 2°%° 10 droblar il¢in umumy

maydalawjy 100 sany bolyar, bu san 4, 25, 10 sanlarynyn in
ki¢ci umumy kratnylysydyr.

@ Algebraik droblaryn umumy maydalawjysy su droblaryn
g maydalawjylarynyn in ki¢i umumy kratnylysydyr. Droblary
umumy maydalawja getirmekde drobuni esasy hédsiyetinden
peydalanylyar.

3;’;1), 6anb2 va 4%6 algebraik droblary
umumy maydalawja getirin.

A Berlen droblaryn umumy maydalawjysy her bir drobun
maydalawjysyna boéliinmelidir. Diymek, ol 3-e, 6-a, 4-e,
vagny 12-3; a’*-a, a-ga we a-ga, yagny a’-a; b-ge we b*-a,
yagny b?-a; c-ge boliinmelidir.

Seydip, droblaryn umumy maydalawjysy 12, a? b?> we ¢
kopeldijilert 6z i¢cine almaly. Umumy maydalawjy hok-
miinde 12a%b?c kopeltmek hasylyny almaly bolyar. Bu
umumy maydalawjyny birinji drobun maydalawjysyna bo6-
lip, onun sanawjysyny we maydalawjysyny kopeltmeli bolan
biragzany tapyarys. Bu biragza berlen drobuﬁ g0§maga

------

1-nji mesele.

den. Edil seyle yol bllen ikinji we li¢linji droblar ii¢in gosma-
¢a kopeldijileri tapyarys: 2ac we 3ab’.
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Birinji, ikinji we li¢linji droblaryn sanawjysyny we mayda-
lawjysyny degislilikde 4bc, 2ac we 3ab*-a kopeldip, olary 12a°b*c
umumy maydalawja getiryaris:

m__ 4mbc n _ 2nac p _ 3pab’
3¢°b  12a°b’c’ 6ab’ 12a’b’c’ 4ac  12a’bc’
2-nji mesele. Droblary umumy maydalawja getirin:

a . b . c
x?—y? 7 2xP—4xy+2y* 7 3xP+6xy+3y*

A Droblaryn maydalawjysyny kopeldijilere dagydyarys:

x*=yr=(x-y) (x+y);

2x? —4xy +2y° :2(x2—2xy+y2):2(x—y)2,
3x7 +6xy+3y* =3 (x* +2xy +y*)=3 (x+y).

Umumy maydalawjy berlen droblarynn her birinin may-
dalawjysyna boliinmelidir.

Umumy maydalawjy birinji drobuni maydalawjysyna
boliinmegi ligin onun diiziiminde (x-y) (x+y) kopeltmek
hasyly bolmaly.

Sonira, umumy maydalawjy ikinji drobun maydalawjysyna
boliinmeli we sonun {igin onda 2(x —y)? kopeldiji bolmaly.
Diymek, birinji drobuni maydalawjysyna 2(x —y) kopeldijini
yazyp goymaly, yagny umumy maydalawjynyn diiziiminde

2(x—y)(x+y)
kopeltmek hasyly bolmaly.

Umumy maydalawjy tlg¢iinji drobun 3(x +y)? mayda-
lawjysyna boliinmegi licin alnan kopeltmek hasylyna 3(x +y)
kopeldijint yazyp goymaly . Diymek, li¢ drobunn umumy
maydalawjysy

6(x —y)*(x +y)?
-a dent bolyar.

Droblary umumy maydalawja getirmek {icin olaryn
sanawjysyny we maydalawjysyny gosmaca kopeldijilere
kopeltmeli, olar bolsa umumy maydalawjyny her bir drobun
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maydalawjysyna bolmek yoly bilen tapylyar; berlen droblar {icin
olar degislilikde asakdakylara den:

6(x —)(x+y), 3(x +y)% 2(x—y)*
Diymek, berlen droblary seyle yvazyp almak miimkin:
a _ba(x-y)(x+y) b 3b(x+y)
x* -y 6(x—y)2(x+y)2’ 2x% —4xy +2y° 6(x—y)2(x+y)2
c _ 2e(x-y)
3x% +6xy + 3y’ - 6 (x—y)z (x+y)2

bl

. A

F@H Algebraik droblary umumy maydalawja getirmek ii¢in:
it 1) berlen droblaryn umumy maydalawjysyny tapmaly;

2) her bir drob ii¢in gosmaca kopeldijini tapmaly;

3) her bir drobun sanawjysyny onunn gosmaca kopeldiji-
sine kopeltmeli;

4) her bir droby tapylan sanawjy we umumy maydalawjy
bilen yazmaly.

Asakdaky goniikmelerde droblary umumy maydalawja
getirin (477—484):

1 2. S 3. 7wei
4717. 1)2we3, 3)7 we o 5) 3 3
2) L owe 2; 4) 2 we 4 6)—Wei
a b’ b 2b° 12
1 7 7 8
L - we —;
478. 1) ,Sb w¢e 20ab’ 3) a2 a3
3x 6 4y 4 we b
2) 4y, xy Ve 3 4) 5, We i
479. 1 b 2)3bwe @ ;
. )awe ;, ) we %J
b 3c
3) & wezb 4) 3, 5p We ab.

137



1 1 1 . 2a 4 3

o o We 5, =, we ;
480. 1) 2p2 6 pk 352 3) 2 1542 500’
1 P+ 3-d 7 31 4
—, we : , we .
2) 65" 9a%? "€ 1gap? D o0xty T 6wt 3y
3 5 7x 5x .
-, we
481. 1) x+ywe PE 3) 2 (x-1) 1’
6 2 24* 5a°
—_— = we .
2) a—lwe a’ 4) 3 (a+l) 4 (a+l)
1 L. 5x 3
482. 1) we ; 3) we ;
X=y X+y 2x -2 4x -4
Ta 6b 3x X
we ; we )
2) 3x-y 3x+y 4) 4x +4y 8x + 8y
3b 4 . 1 2a a’
—~— wWe ; , we ;
483. 1) b2 24 3) 2’ l+a 2
Ta a 6x 7xy 3
; ) w¢e .
2 oo™ s’ ) xoy xR
484. 1 m T we mn__.
) 2m+2n° 8m=8n 6m* —6n°

2¢ 3a* 7b
S we ;
2) 5h—5¢’ 35p% —35¢? 14b+14c

1 1 1
, we ;
3) a’ —4b*’ 3a* +6ab 2ab - a
5 4x 1
, we )
4) 4x -4 1-x2 3x% +3x

J\/@ O | Bir gurcuk yerden agajyii ujuna ¢ykmakey bolupdyr.
Agag¢ boyuncga gijesine ol 2 m beyiklige ¢ykanson,
giindizine bolsa 1 m asak diisydn eken. 9-njy gijede
ol agajyn ujuna ¢ykypdyr. Agajyn beyikligi ndce
metr eken?
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26-$ ,’I Algebraik droblary gosmak we ayyrmak
/

Birmenzes maydalawjyly droblary gosmak we ayyrmak
diizgiinlerini seyle yazmak miimkin:

a, b _a+b a_b_a-b
m m m m m m
.. a-b 2a-b a-2b v
- . R we .
1-nji mesele b ash o droblary gosun
A a-b 2a-b_a-2b_a-b+la-bra-2b _4a-4p_4(a-b)
a+b a+b a+b a+b a+b a+b
a b
2-nji mesele. we droblaryn tapawudyny tapyni.
J P P Yy p yny tapy
i b =a2—b2:(61+b) (“‘b)za_b A
a+b a+b atb a+b '

1

Diirli maydalawjyly droblary gosmak we ayyrmak ii¢in
bu droblary umumy maydalawja getirmeli we birmernzes
maydalawjyly droblary gosmak ya-da ayyrmak diizgiininden
peyvdalanmaly.

1 1 1
@2 3ab?

A Berlen droblaryn umumy maydalawjysy 6a’bh?

kopeltmek hasyly bolyar. Diymek,

1|
[)

&

3-nji mesele. droblary gosun.

11 1 6b>  3ab 24> 24> +3ab+6b°
It ot T 32t 32t 327 3,2
a 2a°b 3ab 6a b 6a b 6a b 6a b

.. a ¢ . .
4-nji mesele. PYER we b droblaryn tapawudyny tapyii.

2 2 2 2
a c Sa c 5a° —c

A - = - = .
3b%c 15ab*  15ab*c 15ab*c  15ab*c
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1
5-nji mesele. — we droblary gosun.

X =X x> -1
A Droblaryn maydalawjylarynda duran kdpagzalary ko-
peldijilere dagydyarys:

X -x=x(x-1),x*-1=(x-1) (x+1).

Droblaryfi umumy maydalawjysy x(x-1)(x+1) kopeltmek
hasyly bolyar. Droblary umumy maydalawja getirip, tapya-
rys:

1 N 3 1 N 3 o ox+l N 3x _
X —x xz—l_x(x—l) (x—l)(x+l)_x(x2—l) x(xz—l)_

_x+1+3x_ 4x+1 A

- x(xz—l)_ x(xz—l).

m Diirli maydalawjyly droblary gosmagy we ayyrmagy su
B tertipde yerine yetirmek miimkin:

1) droblarynn umumy maydalawjysy tapylyar;

2) droblar umumy maydalawja getirilydr;

3) alnan droblar gosulyar;

4) mimkin bolsa, netije yonekeylesdirilyar.

1 4 4
A +da+4 4 +4d +4d° " a +2a’
nyn san bahasyny a =0,5 bolanda hasaplan.

A Berlen anlatmany asakdaky yaly calsyrmak mimkin:

1 4 4 1 4 4

(‘”2)2 az("2+4a+4) a’(a+2) (a+2)2 a2(a+2)2 a’(a+2)

6-njy mesele. anlatma-

_a2—4+4(a+2)_ a’ +4a+4 1

a* (a+2)2 a* (a+2)2 a’
Diymek, anlatmanyn goézlenyin san bahasy:
Lo_r oo _,

0,55 0,25 25
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Gonikmeler

Droblaryn jemini (tapawudyny) tapyn (485—491):

3p. a c
—+— + ;
485 1) q 3) a+b a+b
L\ 8a_3a. P
) b’ ) n+a n+a
c+d De—d a+2b 5a-2b a+b a-b
. + , + s - )
486 1) 2a 2a 2) 3c2 3c2 3) 2c 2c
Wa=b_3ab. | (1+6)" (1-b) (2+a) (2-a)
- ) + 5 .
a a 5d 5d a’b a’b
487. 1) 243, 3y 2+l 5) <+
- D 57 ) 3¢ a ) 15¢ 3~
4 12, 6 b
) 7 28 ) b 5b° ) 4 12d
m 1 3 b 1 2
. — + 5-——; ~+7.
488. 1) 57 2) P 3) p 4) f
2 3 2 3 c m m?
D) S-S+ —+4-=; d——+—; ——k+—.
489. 1) b b 2) ¢ ¢ 3) d d* 4 n k+n2
1 1 a a 3 4
ot e o
490. 1) ab  bc 3) bc bd 3) m>  mn
1 1 b b 2 3
—_— 7+ ; L —
2) mn 4) ac cd 6) mn n
3¢ 5d 2 1 5 a b c
491. 1 + : -+ T
) 4a3b 6ab3 ’ 3y3 6x2y 12Xy2 ) 2+C2+ 2
5 3 11 b b b
2) 2a _ Tc | 4 - + s 6) S =
) 9% 6a’h’ X’y 4xy’ 14x°y° ) R
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Algebraik droblary gosunn we ayyryn (492—503):

492.

493.

494.

495.

496.

497.

498.

499.
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2x X .
1) 3(a—b)+a—b’
Tx 5x .

2) 2(x-1) x-1’

5 3
n .
1) 2x -2 4x-4°
7 3 .
2) 56+5 106+10°

3 Sa
+ ;
1) a2+a ab+b

5b 2a

2) - 5

ax+ay bx+by’

2x 5x-2 .
DT

- X
12n-5 6
N .
2) n-49 T-n’

3 n 2a
1) a+?2 (a+2)2,

2y+8 7 .
D v —4y+4 y-2°

24* n 545 .
3) 3(a+1) " 4(a+1)’
4y 5x

Ds(y-3) 2(r-3)

a 2a .
3) 3a+3b 6a+6b’

3x x
4 dx+4y 8x+8y

y-b .
ab+a*’
y-a

y+a
b* + ba
y-b _
)az—ab ab-b* "
1 1
+ ;
3) x(x—3) x(x+3)
4 B 7
4 5(a-b) 8(a+b)
5+p° _ p .
p2—36 6+p’
2x _ 5x-2
x-4 x*_16"
-8 16c-2c" .
2c+3  9_4¢?

+

3)

3)

4)

3)

27 +1_ y
1-9y* 3y-1

a . 4
2) (3a+1)2 3a+1°

4 7
4) (m—n)2 n—m

b



4-5x 2 2a 10

D [ Coxeox 3xal ) 25 10a+a’ @ -25
7 5 1 1

3) (a_b)Q_b—a’ 6) x2-6x+9+(x+3)2'
500. 1) a+ﬁ; 2) b_bfz; 3) c+1—cc_21; 4) ajl—a+1.
S01.1) azb+a§b_a2l6—bb2; 3) a-3k3+3%a_a26—9;

2) x26—xy2_xiy_xiy; 4) 4a23—9_2a8+3_3—72cz'
02 1) a-la_b_afb_azfab; ;_mi‘2n_4}?:’;2’

2) 35bb2 l3 2bb++22 21 S)X_x?y_x2)i3y2;

3) 9a62a—1+§6i;(11+6324_-;; 6) a- 2+2‘traa aa :Zba
203 1) ‘H'l a2+1a+1; 3) az—a;blirbz_aib’

2) Z :g ai2. 4 mzm_33—n;;9_m1—3

504. Anlatmany yonekeylesdirip, sofira san bahasyny tapyn:

1) a+l ,munda a=2;
a’ —1 a+a+l
3¢ —c+3 c—1 1
- mundac=1-.
2) -1 A+e+l 1-¢ 2
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27- § /I Algebraik droblary kopeltmek
1 we bolmek

Algebraik droblary kopeltmek we bolmek hem ady drob-
lary kopeltmek we bolmek diizgiinleri boyunga yerine yeti-
rilyéar:

1-nji mesele. Droblary kopeldin:
2.3 2
1 , 4x°y we 10z '
2xy 5z 3x°
1 4x%y’ 1027 _1-4x%)° 1027 _4y’z .
2xy 5z 3x° 2xy-57-3x° 3x?

A

2
a-b we b”+ab

2 +ab (a—b)2 droblary kopeldin.

2-nji mesele.

A Kopeldijilere dagydyp, tapyarys:

a-b b +ap _ (a-b)b(a+d) _ p
@ rab (a-0)  aa+b) (@8] ala-b)
2 2
3-nji mesele. "% we ™ =" droblary boliif.
9m°n 27mn
A m+n mt—-n (m+n)~27mn2 B (m+n)3 B 3 A

om*n® " 2Tmn®  9min’ (m2 _nz)  mn (m—n) (m+n)  mn (m—n) '

Algebraik droby derejd gotermekde su (%) =Z7 formu-
ladan peydalanylyandygyny yatladyp ge¢yéris.

Meselem,

2 3
4>\ _16a* . (a+b)3:(a+b)

b p* \ 3¢ 276
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Gonikmeler

Droblary kopeldin (505—506):

85 72. 256 13 . : 5
S05- D) ) 169 64 3) 50- 625 4 2%
ab ¢’ 6a 15c . 2a
506. 1)7?; 3)§ﬁ 5)3 -3c;
mn’ kK’ 4m 27k . ) b
2) kK mn’ 4) 91 16d° 6) 14a 70
507. Droblary bdéliin:
3.3. 1. 6.
1)5-7 3) g 35 5)* 75
2. m . 9 .0
D5 D 6) 35 5
508. Droblary boliin:
.8 3a.a. 2a . a .
D5 D7 b ) 3 ¢ b
a c .4c’ Sm . 10m’
2) 4) 5 5 6)
509. Droblary boliin:
34 4 . .8
1)12 39° 3130 5)12: s
81 . . b
2) 2 25 4) 5 6 6) a: .
510. Droblary boliin:
aib . d 4a . 12¢ . 6a . o
1) c c2 ) 3) Sb . 25d ) 5) % . (SC),
mn . m'n’ . 8m . 16k . 2. 4d
A 4) o 27d° 6)12a.5c2.
Gorkezilen amallary yerine yetirin (511—517):
SaY 141 3¢\ 16b° . 200 12a°
S 1)( ) B0 2 (Zb) a7 D5 sy
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512.

513.

514.

515.

516.
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38 . 9a* . aby » (ab)’
AT T 5)(cd) acd, 6) abe (cd) '

8a’h 36¢° . 16x°y . 20xy° . 18m*n’

Rt . 2\ .
D e S A TE N A T - (0r);
7b* . 35b%¢ . 46d°c . 23dc’ . 2. 12mti?
2) 9c’y " 18c*y?’ D T5a 56 6) 24k": 11p*n
1) 3x’y -4a°b; 3) I5xy: 0
4a*b 7a°bh
5a°b 2. 7x%y .
2) Txy? 14xy?; 4) 2a2;7} D (14x°y).
7-x a-b. c+d . ¢ . a-ab b.
) a+b T-x’ 3) c—d " c-d’ 5) b a’
x-y 4b . a-b.a-b. ab+b’ . b
2) 24 x-y’ D% e 0) 753
a+l 4b . 5m . 15m’ .
D% a-1’ 4) m —n*  m-n’
5 l-a b . s 3(x+y) Xty
) 3b2 1_a2 > 4y2 (x2+y2) x2_y2 ’
2
3) a’*—b’ . a+b. 6) 5(a-b)  (a-b)
9> " 3b° 3(@+b)  a+b
1 a-b  3d . 4) 3n’ -3m> 6m-6n .
3a+3b 5b-5a’ n’ +np n+p
5 5x7 =5y 3xr . a+b xX-y.
) x2+y>  10y-10x’ ) X +xty at-bt’
a*-25 . a+5 . a+b . a'b-b
3) a*-3a  9-a*’ 6) a*—ab = a’b-ab*



a-5  (a+3) i*-49  a+bh.

S17. 1) a+6a+9 a’-25° ) e2absp a-T’
2
5y b =8b+16  (b-4) 4y @-2a+1 . a-1
b+3 " p -9’ 2a+1 "4’ -1
______ o

28- § |/ Algebraik droblaryri iistiinde bilelikde
! yerine yetirilyin amallar

Algebraik droblar {iistiinde bilelikde yerine yetirilydn
amallara degisli mysallara garayarys.
1-nji mesele. Anlatmany yonekeylesdirin:

a+l 1 2a+2
2a-2 2442 ) a+2

A Yayyn icindiki afilatmalary yonekeylesdirelini:

atl 1 a+l 1 (av1) -1

20-2 2a°-2 2(a-1) 2(a’-1) 2(a’-1)

_(a+1-1) (a+1+1)  a(a+2)
- 2(a2—1) _2(a+1) (a-1)"
Kopeltmek hasylyny tapyarys:

a(a+2) 2a+2  a(a+2)2(a+l)  a
2(a+1) (a-1) a+2  2(a+1) (a-1) (a+2) a-1"*

2-nji mesele. Gorkezilen amallary yerine yetiriii:

atb a-b). a+b_1
a-b a+b]| \a-b '

A Birinji yayyn i¢inddki amaly yerine yetiryaris:

a+b a-b (a+b) —(a-b) (a+b+a-b) (a+b-a+b)
a-b a+b (a-b) (a+b) a a’ - b’
2a-2b 4ab
:az—bzzaz—bz'
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Ikinji yay i¢inddki amaly yerine yetiryéaris:
a+b_1_ a+b-a+b  2b
a-b a-b a-b’

Bolyiris:
4ab  2b 4ab(a-b) 2a
a’—b’> a-b (az—b2)2b a+b A

3-njimesele. Howuz birinji turba arkaly a sagatda,
ikinjisi arkaly b sagatda dolyar. Eger bir wagtda iki turba-da
acyp goyulsa, howuz nig¢e sagatda dolar?

A Howzun géwrlimi V bolsun, diyelin. Bir sagatda birinji

turba %-ge den goéwriimi, ikinjisi %—ge den géwriimi dol-

duryar, iki turba bolsa bir sagatda %+% ge den gowrimi

dolduryar. Gozlenyidn wagt ¢ bolsun. ¢ sagatda iki turba
howzy biitinley doldurmaly, yagny

(V+V t=V.
a b
Denliginn iki bolegini V-ge boliip,
(1+1 r=1
a b
. ¢ .. . : b
ni alyarys. Yayyn i¢inde duran droblarynn jemi %—ge deni.
a+b ab
n icin —— =1, mundan t=—-.
Sonun ig¢in prs u oy A

Gonikmeler

Gorkezilen amallary yerine yetirinn (518—523):

a_a) 1. a-bfa b} (141,
518. 1)(2—3)-02, 3) a+b(5+5), 5)1.(1+a],

2 (2 2 ab (1 1). _ 1
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519. 1) (1+(1l):(1—(1l); 3) (Z+Z—2):(})—é);
2)fasg)(a-g): @ [Gen-2) (4050
520. 1) (1-473)(2+ %) D (oS ads) ahis
2) (”Zﬁ;)@ asz)’ 4 (?z*eid) 18(2f:+d)'
sun(B-i)ars 35[0
D (5 ) 50 s (ks
22088 (et Y (2) S
) thlb;j '(afiz—b+a€b); 4) (cicd+d;c)' cgizz '

a+l 6 a+3 )_4a2—4.

523. 1) (2a—2+2a2_2_2a+2 3

b 2 a \.a-b.
2) (a2+ab+a+b+b2+ab)' 4ab ~

3) a*-c* a*-p ( ac );

a+- -
a+b  ge+c? a-c

c2—ac a-b .[. ac
4) az_bz'cz_az'(c m)'
524. Gowriimi V bolan buz bdéleginiii massasy p kilograma
defi. Gowrliimi V| bolan bdleginh massasy ndméi den?

525. Awtomobil sagadyna v kilometr tizlik bilen hereket-
lenip, s kilometr yol ge¢di. Eger motosikl¢inin tizligi
sagadyna u kilometr bolsa, sol wagtyn icinde ol nicge
yol gecer?

149



526. Motorly gayygyn yata suwdaky tizligi sagadyna v kilo-
metr, deryanyn akymynyfi tizligi bolsa v kilometr. Ga-
yyk akym boyunca hereketlenip, s kilometr ge¢di. Mo-
torly gayyk akyma garsy sol wagtyn icinde ndge aralygy
geger?

527. (Abu Reyhan Birunynyn meselesi.) 1ki zatdan birinin 10
sanysy bir dinar (pul birligi) we ikinjisiniin 15 sanysy bir
dinar. Bir dinara iki zatdan birmenzes mukdarda néce
sanydan satyn almak mimkin?

ﬁ) Oziittizi barlap goriin!
1. Harplaryn drob manysyna eye bolyan bahalaryny

tapyni:
a. 3. k_
b’ c—-1" d+2°
2. Amallary yerine yetirii:
1—44> a+b a-b
4a+ ; _—;
1) 4a a ’ 2) a-b a+b
2a-4 6b a-b a+b
3) 3b a-2’ 4 » b

.. 2
3. Anlatmany yonekeylesdirin we onun x=2§ bo-
landaky san bahasyny tapyii:
1+2x x*+3x 10
x-3 5 x*-9

V baba degisli gonikmeler
Droblary umumy maydalawja getirin:

Sa a-3 1 3 x+1 xX+2
s va 5 .
a’-27" a*+3a+9 a3 2) x+2’ x3+8Va x?=2x+4

528. 1)
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Amallary yerine yetirinn (529—530):

a+3 T+a a-3 a-2 a+5 a-9,
529. 1) e — 3) -
5 10 2 45 15 9
b-7 5h-2 3b-1 _
2) N N : 4) b 3b+1 2b-1
4 3 8 12 9 4
530. 1 7+ 3 2m _1+7n—4_
) n-2 2-n’ ) 3-5n 5n-3"
P+29 _59-2p. , 3(a-10)
2) 3p-q ¢-3p° 4 4_5 w7 2h5

Gorkezilen amallary yerine yetirin (531—533):

a* —2ab+ b’ . 8a-8b a* +2ab + b* ) a-b .
P_ab+b: S A +ab+ b Ta+Tb’

531. 1)

o1 (x+2) (x-2)

532. 1)

x’ -4 > -4 8x+l
x—6 x> +4x+4 x> -9x .
2) x> +6x+9 (x2 +2) (x-2) (x-6)(x+2)”
2 2 2 2
am” —an . am” +2amn+an”
m? +2mn+n* 3m+3n ’

ab-4b-2a+8 . 2a-8-ab+4b
4) 2a+8—ab-4b = ab+4b-2a-8°

2 1 1 xX+y x-y\.[x-y x+y)\.

533. 1) <x _1) (x—l l+x+1) 3) ( x+y)'(x+y+x—y)’
a’+3 2\ . - a+2\ . (2+a a-2

2) (l—l—a_ a+l J(l_a )’ 4) (2+a a—2).(2—a+a+2)'

n sanyn sifrlerinin jemi 2006-a den. n sanyny
W ’/0‘ i oOzara den sanlaryn képeltmek hasyly
gornu;rmde teswirlemek miimkinmi?
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V baba degisli synag goniikmeleri — testler

27a* - 36ab +12b*

1. Droby gysgaldyn:

9a* —4b*
3(3a-2b) 3a-2b
) 3pa2 ) 342
39-36ab . 3a® —36ab +3b’
o)~ D) T
5. Drob 1dvii: 7a* (ab® - 9a)
- Droby gysgaldyii: 5 o) =5 -
2 —a(b+3
A) M; B) a(b+ );
32la-"Tab) 3
7(ab® -9a) a(b-3)
©) 1o Dy =5
... 4 5 10b
3. Amallary yerine yetirin: b s A
9 9 -9 Ya+b)
A) a-b’ B) a+b’ ©) a+b’ D) a-b
L .ad+9 1
4. Droblary ayryn: i ai3
| 3 a | 3a
A) a+9’ B) a@+9’ ©) a+9’ D) a+27
) .. 9a’-16b"  6d’
5. Droblary kopeldin: 6ar8h 12693 "
A) a2 B) — a 0) “ D) - °
“ @ 3a—4b° 3a+4b’
cyey  Aa’—20ab+25b°  (2a-5b)
6. Droblary bolun: shed 16
S5h+4 2a-5b
; 5 —4; + 4.
) 2a—5h ) sh_4 C) 5b—4; D) 56+ 4
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8a® —22ab+15b*

7. Droby gysgaldyii:

16a* —25b*
2a-3b . 2a+3b . 4a-5b . 4a+3b
A) 4a15b° B) 4a—sp’ ©) 4arsp’ D) 243
L 9xP+16
8. Droblary ayryn: 7733 v 64 3x44”
9x> +16 . _-12x . _ 12x . 9x° +4
) 3514 ) 2753 +64” ©) 7 aes’ ) 73 64
. ey 4 2 8b
9. Amallary yerine yetirin: 3,9 2b—3a+4b2 92
6 6 12a 126
A) 30’ B) 302 ©) g2 4y’ D) %34

[[] Taryhy maglumatlar

Gysga kopeltmek formulalary, algebraik droblara degisli mag-
lumat gadymky kitaplarda dusyar. Meselem, al-Karajinin ,,Al-Fahri®,
Miisiir alymy Abu Kamilin (850—930) ,,Kitap al-jabr wal-mukabala‘
eserlerinde-de algebraik droblar dwrenilipdir. Abu Kamil al-
Horezmiden son algebra degisli kitap yazan birinji alymdyr. Abu
Kamil 6z eserinde

2 2 2
a\ p_ a_a ab_y a,b_a+b
(b)b_a’ b ab” ba= Vv btaT b

yaly yonekey gatnasyklara hem iins beryir.
Algebraik droblara I. Nyutonyn ,,Umumy arifmetika® kitabynda

hem yeterli orun berlipdir. < drob a-ny b-ge bolmek netijesinde

ab=bb ululyk ab — bb-ni a+x—a
a+x

bolmek netijesinde alynyar,* — diyipdir Nyuton.

Sizinn bilen beyik watandasymyz al-Horezmi esaslandyran
algebra ylmynyin baslangyc¢ diisiinjeleri we netijeleri bilen
tanysdyk.

alnan ululykdyr. Edil sonun yaly,
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Eziz okuwgy! Siz 6-njy synpda kombinatorikanynl gosmak
we kopeltmek diizgiinlerine degisli baslangyc diisiinjeler
bilen tansypdynyz.

1-nji mesele. Samarkantdan Daskende 4 yol bilen gelmek
mimkin: samolyot, otly, awtobus we yeniil masyn (taksi).
Daskentden Hojakende 3 hili transport serisdesi eltyir: otly,
awtobus, taksi. Samarkantdan Hojakende nidce usulda gelmek
mimkin (22-nji surat)?

samolyot
otly otly
Samarkant awtol?us Daskent awtob_us Hojakent
taksi taksi

22-nji surat.

A Samarkantdan Daskende gelmegin jemi 4 yoly bar. Sol
4 yoldan birini saylap, Daskende geldik, diyeliii. Indi Ho-
jakende barmagyn 3 yoly — miimkingiligi bar. Seydip, Samar-
kantdan Daskent arkaly Hojakende barmagyn jemi 4 - 3 = 12
hili usuly bar.

Jogaby: 12 hili. A

@ Umuman, 4 sdherden B sdhere gelmegin m sany, B-den C
sdhere gelmegin n sany yoly bolsa, onda A-dan C-ge gelmegin
jemi m - n sany yoly bar, yagny A-dan C-ge m - n hili usul
bilen gelmek miimkin.

Bu diizgiin kopeltmek diizgiinidir we ol kombinatori-
kanyn esasy diizgiini hasaplanyar.

2-nji mesele. ,,Sunday*“ supermarketiniin ,,Hemmesi 0y
icin® boliiminde 5 hili kdse, 6 hili tarelka, 4 hili cay ¢emge
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bar. Narjan dayza diirli atdaky iki zat satyn almak¢y. Muny
nage hili usulda amala asyrmagy mimkin?

A 1) Kase bilen tarelkany 5 - 6 = 30 usulda; 2) Kéase bilen
¢emcdni 5 -4 = 20 usulda; 3) tarelka bilen ¢emg¢édni 6 -4 = 24
hili usulda almak miimkin. Diymek, diirli atdaky iki zady
30 +20 +24 = 74 hili usulda saylap almak mimkin eken.

Jogaby: 74 hili usulda.a

3-nji mesele. Nige l¢belgili sanda difie bir sany 7 sifri
bar?

A 7 sifri 1-, 2-, 3-nji orunda (yilzler, onlar, birler
oyjiginde) bolmagy miimkin.

Eger 7 sifri 1-nji orunda durgan bolsa, 2- we 3-nji
orunlary 9 -9 = 81 usulda doldirmak mimkin.

Eger 7 sifri 2-nji orunda bolsa, onda 1-nji orunda 0 we 7
sifrlerinden basga islendik sifr durmagy miimkin. 1-nji orny
eyelemegin 10 -2 = 8 sany miimking¢iligi bar. Munda 3-
nji orunda 7 sifrinden basga islendik sifr durup bilyér;
diymek, miimkingilikler sany 8 - 9 = 72.

Eger 7 sifri 3-nji orunda dursa, onda 1-nji orny almak
icin 8 sany, 2-nji orny almak {i¢in bolsa 9 sany miimkingilik
bar. Seydip, onluk yazuwynda dinie bir sany 7 sifri bar
ticbelgili sanlaryn jemi 81 + 72 + 72 = 225 sany eken.

Jogaby: 225 sany. A

4-nji mesele. Towerekde alnan 5 sany nokat 4, B,
C, D, E harplary bilen belgilenen. Her bir nokat galan her bir
nokat bilen ugtasdyrylsa, ndce kesim alynyar (23-nji surat)?
A I-nji usul. Nokatlar sany kam y
bolany ii¢in, meseld layyk sekili ¢yzyp,
kesimlerinn sanyny arkayyn sanamak m
mimkin, olar — 10 sany. Emma téwe- £ B
rekde alnan nokatlaryn sany kop bolsa
(meselem, 100 ta, ...), layyk sekil
cyzmak we ondaky kesimleri goni sa-

namak kynlasyar. Munda basgaca ce- D C

melesmeli bolyar. 23-nji surat.
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2-nji usul. Towerekde alnan 5 sany nokadyn her birinden
4 sanydan kesim gec¢irilydr. Seyle kesimlerin sany 5 - 4 = 20
sany, emma kesimleriii sanyny hasaplanda her bir kesim iki
gezek sanalan. Diymek, biz 20-ni 2-4 boélmeli: 20 : 2 = 10.

3-nji usul. A nokady galan 4 nokat bilen utgasdyrsak, 4
kesim alarys: AB, AC, AD, AE. B nokatdan hem 4 kesim
gecirmek miimkin, emma B-den gecirilen bir kesimi (B4 =
= AB) biz sanadyk. Diymek, B nokatdan tdze 3 sany (0n
hasaplanmadyk, sanalmadyk) kesim gec¢irilydr. Suiia menzes,
C-den 2 sany, D-den bolsa 1 sany tdze kesim gecirmek
mimkin. £ nokatdan gecirilydn 4 kesimiii hemmesi on
hasaplanan (EA = AE; EB = BE; EC = CE; ED = DE).
Diymek, towerekde belgilenen 5 nokady utgasdyryan jemi
kesimlerin sany 4 + 3 + 2 + 1 + 0 = 10 sany.A

5-nji mesele. 3, 4, 5, 6, 8, 9 sifrlerinin kdmeginde jemi:
1) sifrler gaytalanmasa; 2) sifrler gaytalanmagy miimkin
bolsa, nige li¢cbelgili san diizmek mimkin?

A 1) Berlen sifrler 6 sany. Olaryn islendik biri 3 belgili
sanyn birinji sifri bolmagy mimkin. Diymek, 3 belgili sanyn
birinji sifrini saylamak miimkingiligi 6 sany bolyar. Onda 2-
sifr galan 5 sifrinl islendik biri bolmagy miimkin, yagny 2-
sifrini saylamak miimkingiliklerimiz 5 sany. Suiia menzes,
3- sifrini saylamak miimkingiliklerimiz 4 sany.

Diymek, sifrler gaytalanmasa, jemi ligbelgili sanlaryn
sany 6 - 5 - 4=120 sany bolar eken.

Jogaby: 120 sany.

A 2) Sifrler gaytalanyan bolsa, ti¢cbelgili sanyn 1-, 2-, 3-
oyjuklerine yazylyan sifri saylamak mimkingilikleri 6
sanydan bolyar, cilinki berlen sifrler 6 sany. Munda jemi 3
belgili sanlar 6 - 6 - 6 = 6° = 216 sany bolyar.

Jogaby: 216 sany. 4
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534

53s5.
536.

537.

538.

539.

540.

541.

542.

Gonikmeler

. Enesi Nargiile ,,Korzinka. Uz*“ supermarketinden 3 hili
miwe satyn almagy sargady. ,,Korzinka. Uz“-da 6 hili
alma, 4 hili armyt, 5 hili izim bar. Nargiil miwelerin
her bir hilinden 1 kg-dan alyp, nédce diirli toplum diziip
biler?

Nige 4 belgili sanda ditie bir sany 5 sifri bar?

Towerekde: a) 10 sany; b) 100 sany; d) n sany nokat bel-
gilenen. Her bir nokat galan her bir nokat bilen ugtas-
dyrylsa, her bir yagdayda jemi ndg¢e kesim alynyar?

1) 3; 2) 4; 3) 5; 4) 6; 5) 8 6) 15 sany dost Ozara ellesip
salamlagyarlar. Her bir yagdayda el bilen salamlasma
sany nidg¢e bolupdyr?

10 oglan 6zara kiist turnirini gec¢irmek¢i. Munda her bir
oglan galan her bir oglan bilen bir partiya kiist oynayar.
Bu turnirde jemi nédg¢e partiya oynalar?

Hany aydyn, 536 —538-nji meselelernin menzesligi
ndmede?

0, 1,2, 3,4,5,6,7, 8,9 sifrlerinin komeginde jemi:
1) sifrler gaytalanmasa; 2) sifrlerin gaytalanmagy
miimkin bolsa, nidge tligbelgili san diizmek mimkin?

1, 2, 3, 4, 5 sifrlerinin kdmeginde nége: a) ikibelgili;
b) ticbelgili; d) dortbelgili sanlary yazmak miimkin?
Sifrler: gaytalanmayan; gaytalanyan yagdaylary ayry-
ayry garan.

Futbol boyunca jahan ¢empionatynda altyn, kiimiis,
bronza medallary {icin bolyan oyunlarda 16 to-
par gatnasyar. Medallar toparlaryn arasynda nécge hili
usul bilen paylanmagy mimkin?

Bir yurtda 4 saher bar eken: 4, B, C we D. A saherden
B-ge 6 vyol, B sdherden C-ge 4 yol eltyan eken. A-dan D-
ge 2 yol, D-den C-ge 3 yol bilen barmak miimkin eken.
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A sdherden C sdhere nédge hili yol bilen barmak miim-
kin?

543. Eger natural sanyn yazuwunda difie tik sanlar gatnassa,
seyle sana ,,yakymly* san diyyaris. Nage: 1) 3 belgili;
2) 4 belgili ,,yakymly* san bar?

544. Yazuwunda hi¢c bolmanda bir jiibiit sifr gatnasyan 6

belgili sanlar nidge?
Gérkezme: Yazuwunda difie tik sanlar gatnasyan 6
belgili sanlar 5-5-5-5-5-5=5=15625 sany Jemi 6
belgili sanlar bolsa 900 000 sany. Meseldnini sertini
kanagatlandyryan 6 belgili sanlar 900 000 —15 625=
= 884 375 sany.

545. 4 sany dirli haty 4 diirli konwerte nédg¢e hili usulda
yerlesdirmek miimkin?

546. 5 okuwcgydan 2 sanysyny ,,Bilimler yarysyna“ gatnas-
mak ti¢in saylap almaly. Muny nige hili usulda yerine
yetirmek miimkin?

547. Doskada 12 sany at, 8 sany islik we 7 sany sypat
yazylan. S6zlem diizmek ti¢in her bir s6z toparyndan
bir sanydan almaly. Muny nég¢e hili usul bilen amala
asyrmak mimkin?

24-nji surat. 25-nji surat.

548. 1) Kiist tagtasynda ak we gara ruhy bir-birini alyp bil-
meyan (,,urup almayan®) edip ndge hili usulda yerles-
dirmek mimkin (24-nji surat)?

2) Kiist tagtasynda 8 sany ruhy bir-birini alyp bilmeyéan
edip nage hili usulda yerlesdirmek miimkin?

549. Kiist tagtasyna ak we gara perziler, olar bir-birini ,,urup
bilmeyian*“ edip nédge hili usulda yerlesdirmek miimkin
(25-nji surat)?
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550.

551.

552.

553.

554.

555.

556.

Kiist tagtasyna ak we gara kiistleri, oyun diizgilinlerini
bozmazdan, nége hili usulda goymak miimkin?
Gorkezme: 3 yagdaya garan:

1) ak kiist bur¢gda dur;

2) ak kiist tagtanyn cetinde (yone burcda dil) dur;

3) ak kiist tagtanyn c¢etinde dal.

Mekdep naharhanasynda ak ¢orek, gara ¢orek we ¢ hili
kolbasa bar. Olardan néag¢e hili buterbrod tayyarlamak
muiumkin?

Kébir yurtlaryn baydaklary dirli renkdidki 3 sany gori-
zontal ya-da 3 sany wertikal ,,yol* lardan ybarat. Ak,
vasyl, gok renkli matalaryn komeginde seyle baydak-
lardan nige hilini tikmek miimkin?

Bos yerlere 1, 2, 3, 4, 5, 6, 7, 8 sifrlerinden birini
yazmak miimkin bolsa, O + [0 + A = 10 ,,defileme*
niace c¢oOziiwe eye bolyar? Sifrlerin gaytalanmagy
mimkin. Iki yagdaya garan (meselem: 1) 1, 1, 8; 1, 8, 1;
8, 1, 1 dirli ¢o6ziiw; 2) bir ¢oziw diylip garalyan
yagdaylar).

Mpyradyn ¢emedany kod bilen agylyar. Bu kod ii¢ sifrden
ybarat bolup, her bir sifr 3-den uly didl. Kodda 13 sany
gatnasmayar. Myrat kody yatdan ¢ykaran bolsa, kody
tapmak ticin ol i bolmanda nidge gezek ,,synanysmaly*
bolyar?

Kop etazly 6yde podyezdin gapysyndaky gulp kod bilen
acylyar. Kod 0 we 1 sifrlerinden diiziilen 4 belgili san
(0000 we 1111 sanlar kod dil diyip hasaplanan.) Gulpun
koduny yatdan ¢ykaran bolsanyz, gapyny i bolmanda
nic¢e synanysanda agyp bilersiniz?

Gorkezme: 1lki bir sany 1 gatnasyan kodlary, son iki
sany 1 bolan kodlary we ahyrynda, lic sany 1 bolan
kodlary synap gormeli.

20 kg tiwini 1 kg, 2 kg, 5 kg-lyk daslaryn komeginde
jamly terezide nége hili usulda ¢ekmek miimkin?
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A Bu isi asakdaky yaly yerine yetirmek miimkin:

1) dine 1 kg-lyk dasyn komeginde 1 usul;

2) dine 2 kg-lyk dasyn komeginde 1 usul;

3) dinte 5 kg-lyk dasyn komeginde 1 usul;

4) 1 kg we 2 kg-lyk daslaryn komeginde 9 usul bilen:

I ke-lykdas | 18 | 16 | 14 | 12 [ 10| 8 | 6 | 4 | 2

2kglykdas | 1 | 2 | 3| 4 | 5|6 | 7| 8| 9

5) 1 kg we 5 kg-lyk daslarynn komeginde 3 usul bilen:

1 kg-lyk das 15 10 5
5 kg-lyk dag 1 2 3
6) 2 we 5 kg-lyk dasyn komeginde 1 usul: 5 sany 2 kg we
2 sany 5 kg;
7) 1 kg, 2 kg we 5 kg-lyk daslaryn komeginde 13 usul
bilen:
Usullar sany
Daglar, kg | 1 [ 2| 3|4 | 5|67 891011 12| 13
1 kg 135179111386 |4|2|3]1
2 kg 71651432 1] 1|2 12
3 kg 11111221212 3|3

557.

5S8.
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Diymek, jemi 1+1+1+9+3+1+ 13 =29 usul.
Jogaby: 29 usul.A

1) 1000 somluk puly 100, 200, 500 somluk pullar bilen
nidge hili usulda maydalamak miimkin?

2) 500 somluk puly 100 we 200 somluk pullar bilen ni-
¢e hili usulda maydalamak miimkin?

3) 5000 somluk puly 100, 200, 500 we 1000 somluk
pullar kdmeginde nidge hili usulda maydalamak miimkin?

Firma 4 ditkkan degisli. Inkassator (diikkandaky pullary
yygyp banka tabsyryan isgir) 1-nji dikandan baslap
hemme diikanlary aylanyp ¢ykyar we yene 1-nji diikkana



gaydyp gelyir. Mimkin bolan mars- ‘
rutlardan in gysgasyny tapyii. 6km 5 km
Gorkezme: Her bir marsrut ligin 5

sifrli kod diiziin. Kodun birinji we
ahyrky sifri 1 bolsun. Meselem, 12431 —. |
marsrutyft uzynlygy: I'\-\j/_

54+2,4+43+4,8=16,5 (km). N

AN

\—
P

4,8 km>—
i.fk\ 2/‘.
2,4km 7

559. Awtomasynlary dowlet sanawyndan 43 km\\;/3‘\/’/4,5km
gecirmekde 3 sifr, 3 harpdan we sé- =
her ya-da welayat li¢in belgilenen koddan peydala-
nylyar. Meselem, awtomasynyil nomerindidki 01 kod —
masyn Daskentden sanawa alnandygyny gorkezyir. Siz
nahili pikir edyirsiniz, Daskentde in kopi bilen nége
awtomasyn sanawdan ge¢megi mimkin?
A Nomerlemekde 24 sany harp gatnasyar, diyelin.
Nomer 6 ,yeri“eyeleyir. 1-nji,yerde*“ 10 sifrden is-
lendik biri bolmagy miimkin. 2-nji,,yeri* 10 sifrden biri
eyeleyar. 3-nji,,yerde® 9 sifrden islendik biri bolyar. (3
sany birmenzes sifrli nomer berilmeyir). Nomerddki 1-
nji harp hem, 2-nji harp hem, 3-nji harp hem 24 harpyn
islendik biri bolmagy miimkin. Diymek, Dagkentde sa-
nawdan ge¢megi miimkin bolan jemi awtomasynlaryn
sany 10-10-9-24-24-24=24°-900= =12 441 600
ta.ny

Bu hasaplamada harplaryin nomerdédki 3 belgili san-
dan ,,bir harp — 3 belgili san — 2 harp* ya-da ,,3 belgili
san — 3 harp* gorniisinde bolmagynyn tapawudy yok.
Jogaby: 12 441 600 sany.A

30- § /) Orun calysma. Toparlama

/

1-nji mesele. 4, 7,9 sifrlerinden olary gaytalamazdan nige
3 belgili san diizmek miimkin?
Bular yaly meseleleri 6-njy synpda ¢oziipdiniiz.
A 1-nji orunda berlen 3 sany sandan islendik biri duryar,
yagny mimkingiliklerinn sany 3. 2-nji orunda galan 2 sany siftr-
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den islendik biri bolyar, yagny 2-nji orny eyelemek miimkin-

¢iligi 2 sany. Ahyrynda, 3-nji orunda galan bir sifr duryar.

Diymek, su 3 sifrden diiziilmegi miimkin bolan 3 belgili

sanlarynn sany 3 -2-1=3!=6 sany eken. Su 6 sany yazalyn:
479, 497, 749, 794, 947, 974.

Alnan 6 sanyn diiziimi birmenzes — olar berlen 3 sifrden
diziilen, emma olar bir-birinden sifrlerinin tertibi bilen ta-
pawutlanyar: 1, 2, 3 diylip nomerlenen 3 orna 3 sifr diirli ter-
tipde yerlesdirilen. Seyle tertiblesdirmége (yerlesdirmége)
orun ¢alysma diyilyar.

@ n sany: 1-, 2-, ..., n-orna n sany a,, a,, ... , a, elementleri bir
. . . , . .
orna b1r blrden yerlesdirmige a , a , a, clementlerden

......

Ny eee

n sany elementden duzulen orun ¢alysmalar sany P bilen
belgilenyir. Yokardaky mysalda elementlerifi sany 3 d1 n=73
we P.= 3-2-1=3! bolyandygyny gordik. Umuman, P =
:n-(11—1) . 2-1=n!

2-nji mesele. 4 sany a, b, ¢, d elementden (predmetden)
2 sanydan alyp diiziilen her hili toparlar sany nége?

A 2 elementli toparlary diizyaris:

{a, b}, {a, c}; {a, d}; {b, c}; {b, d}; {c, d}; —olar 6 sany.

Jogaby: 6 sany. A

Umuman, »n ta elementden k sanydan alyp diiziilen adhli

!
toparlaryn sany c% diylip belgilenydr we bu san 775,71 !(:; o1 -

a dei: Clﬁ=k!(:_!k)!- CcY san n sany elementden k sanydan
alyp diiziilen toparlarynn sany diylip okalyar. Biziii mysalda
n=4, k=2 -di. Diymek,
! !

Ci= 2'(4? 2)v_24"2' 375 =6 ch="1" 1)..1.6(!;1 D
bolyandygyny gorkezmek ansat.

Hakykatdan hem,
2-...(n—k)-(n—k+1)...n nn-1)(n-2)...(n- k+1)

k-2-..(n—k) k!

k=]
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5! 5! 1.
Meselem C 2|(5 2)| 2'3' = 1-

2E=10.

o belginin yokarky indeksinddki 2 sany drobun sa-
nawjysynda 2 kopeldiji bolyandygyny gorkezyir. Bu ko-
peldijiler: C; belginiii asaky indeksindiki 5 we ondan bir
sany kem bolan san 4-diir. Drobuint maydalawjysynda bolsa
yokarky indeksindédki san 2-4 ¢enli bolan natural sanlaryn
kopeltmek hasyly yazylyar: 2! =1 - 2.

Sunun bilen birlikde, C2

3-nji mesele. Giuibergek altyburclugyn diagonallary néage
nokatda kesisyir? Uc diagonalyn hi¢ biri bir nokatda kesis-
meyéar, diyip ¢ak edilyar. Degisli surat g¢ekin.

A 2 diagonalyn her bir kesisme nokady altyburclugyn 4
depesini kesgitleydr. Altyburclugyn her 4 depesine dia-
gonallaryn bir kesisme nokady gabat gelyir. Diymek, ke-
sisme nokatlaryn sany 6 depeden 4 depidni saylamagyn
sanyna den eken. Muny c¢eken suratynlyzdan sanap bilersiniz.

Jogaby: C¢= ?;;‘i 15. A

c* sanlara geometrik many bermek miimkin.

4-nji mesele. Olgegleri 7X4 bolan goniiburgluk 7 - 4 =28
sany kwadratjyklara boliinen. Kwadratjyklaryn taraplary
boyunc¢a yordnde A-dan B-ge alyp baryan in gysga yollaryn
sany nig¢e (26-njy surat)?
B

A 26-njy surat.

A Kwadratjygyn tarapynyn uzynlygy 1 ,ddim* diyilse, A4-
dan B-ge in gysga yol bilen barmak iicin hokman 11 ,,ddim*
dtmelisiniiz, munun 7 ,,ddimi*“ gorizontal, 4 ,,4dimi* bolsa
wertikal yol boyungadyr. Seydip, 4A-dan B-ge eltydn in gysga
yollarynn sany jemi 11 sany ,,dadimden* 7 sany gorizontal
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,»adimi®“ saylamagyn sany ¢/, -ga denn eken. Hut su san 11
»adimden® 4 wertikal ,,adimi“ saylamagyn sanyna hem
denidir, mundan ¢{,=c}, bolyandygy gelip ¢ykyar. Emma
s _11:10-9-8 _ 11 102
Ch=7534 =11-10-3=330.
Jogaby: 330.A

Eger goniibur¢lugyn oOlgegleri mxn bolsa we ol m - n sany
kwadratjyklara boliinen bolsa, onda A-dan B-ge eltydn in

O

gysga yollaryn sany bolyar.

5-nji mesele. 7 yigit we 4 gyzdan ybarat okuwcylar
toparyndan alty okuwc¢yny seyle saylap almaly, yagny olaryn
icinde gyzlaryn sany ikiden kem bolmaly didl. Muny nige hili
usul bilen amala asyrmak miimkin?

A Gyzlary topara 2, 3 we 4 sanydan saylap almak
mimkin. Iki gyzy ¢3 usul bilen, sondan son 4 yigidi ¢% usul
bilen saylap alyarys. Kopeltmek diizgiinine gorda seyle
usullar ¢3-c% sany. Eger ilki li¢ gyz saylap alnan bolsa, onda
Ci-C3 sany usul bar. Eger 4 gyz saylap alnan bolsa, ¢} C3
sany usul bar. Jemi ¢} -c4#+C3i-C3+Ci Cc%3=371 sany usul bilen 6
adamdan ybarat topar diizmek mimkin.A

6-njy mesele. 1, 2, 3, ..., 9 sifrlerinden olary gaytalaman
diiziilen 9 belgili sanlaryn i¢inde 2 we 5 sifrleri yanasyk
duryanlary nace?

A Asakdaky yagdaylaryn bolmagy miimkin: 2 birinji
orunda, 5 ikinji orunda, ..., 2 sekizinji orunda, 5 dokuzynjy
orunda, seyle yagdaylar 8 sany. Mundan dasary, 2 we 5-lerin
yokardaky 8 yagdayda orunlaryny calsyryp, yene 8 sany (olar
yvanasyk duryan) yagdayy tapyarys. Diymek, 2 we 5-i
vanasyk edip, 16 usul bilen goymak miimkin. Bu usullaryn
her birine basga galan sifrlerin 7! sany orun c¢alysmalary
gabat gelyir. Seydip, 2 we 5 sifrleri yanasyk duryn orun
calysmalaryn sany 2-8-7!=2-8!-e den. A
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Gonikmeler

560. P,, P, P, sanlaryny tapyn. Olara ndhili many bermek
mimkin?

561. 2, 4, 7, 9 sifrlerinden olary gaytalamazdan nédce 4 belgili
san diizmek mimkin? Olaryn négesi: 2-4, 4-e, 1l-e
bolinyar?

562. Doglan giiniinize ¢agyrylan 4 dostuiityzy 4 stula néce hili
usulda yerlesdirersiniz?

563. 1) cfy; 2) ¢i; 3) ¢3; 4) ¢2 sanlary iki usulda hasaplan.

564.1) cly=Ciy; 2) ci=c3; 3) ci=c¢ denliklerin dogrudy-
gyny goniiden-goni hasaplap gorkezin.

565. Kitaphanagy Size 5 diirli kitaby okamagy teklip etdi. Siz
solardan 3 sanysyny saylap almak¢y. Muny nég¢e hili
usulda amala asyrmak miimkin?

566. Iki parallel goni ¢yzyk berlen bolup, olaryn birinde 5
sany, ikinjisinde 3 nokat belgilenen. Depeleri su nokat-
larda bolan néc¢e ti¢burcluk bar?

567. B B

4 A 27-nji surat.

A-dan B-ge eltydn in gysga yollary her bir sekil li¢in
ayry-ayry ¢yzyin (27-nji surat).

568. Tarelkada 8 sany hoz bardy. Apbas islendik 3 sanysyny
almakc¢y boldy. Muny ol nédge hili usulda amala asyrma-
gy mimkin?

569. Zalda 2 bos yer bar. 3 adamdan 2 -sini su yere nige hili
usulda oturtmak miimkin?

570. Maral 6 meseleden islendik 4 -sini saylamakg¢y. Nargiil
bolsa basga 6 meseleden 2-sini saylamakgy. Maral bu isi
nice hili usulda yerine yetirmegi miimkin? Nargiil nige?
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571.

572.

573.

574.

575S.

576.

577.

578.

579.

580.
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7 alma we 3 armyt bar. Olary nédg¢e hili usul bilen her
birinde 5 sanydan miwe bolan we olardan hi¢ bolmanda
1 sanysynda armyt bolan iki tarelka goymak miimkin?

Gapda 1, 2, 3, ..., 10 sanlary yazylan sarlar bar. Gapdan
¢ sany sary alyarys. Nice yagdayda olarda yazylan
sanlaryn jemi 9-a den bolar? Nige yagdayda 9-dan uly
bolar?

3 towuk, 4 6rdek we 2 gaz bar. Birndce gusy seyle saylap
alyn, yagny olaryn i¢inde towuk, 6rdek we gaz bolsun.
Seyle saylamalaryn sany nig¢e bolar?

4 sany ak béagiil, 5 sany gyzyl we 3 sany sary bégiil bar.
Birnédce giili, olaryn i¢inde ak, gyzyl we sary bigiil bolar
yvaly edip saylap alyn. Seyle saylamalaryn sany ndge?

1, 2, 3, ..., 8 sifrlerinden olary gaytalaman diiziilen 8
belgili sanlaryn i¢cinde 1 we 8 sifrleri yanasyk duryan-
lary nice?

Giil satyjysynda 5 sany gyzyl we 10 sany ak gwozdika
galypdy. Ayna jigisi Mahyma 2 sany gyzyl we 3 sany ak
gwozdikadan ybarat ¢emeni sowgat etmek¢i. Muny ol
nage hili usul bilen amala asyrmagy miimkin?

Telekeci 8 gazetden 5 sanysyna 0z firmasy barada yglan
bermek¢i. Ol 5 sany gazeti ndg¢e hili usulda saylamagy
mimkin?

Towerekde yatyan 20 diirli nokat belgilendi. Depeleri
belgilenen nokatlarda yatyan: 1) hordalaryn sanynys;
2) ticburc¢luklarynn sanyny; 3) giliber¢cek dortburgluklaryn
sanyny hasaplan.

Iki parallel ¢yzygyn birinde 8 sany, ikinjisinde 11 sany
nokat belgilendi. Depeleri belgilenen nokatlarda bolan
giibercek dortburcluklarynn sanyny tapyn.

Dagdaky bulaga 6 yol eltyir. Syyahatgcy nédce hili usulda
bulaga barmagy we asak diismegi miimkin? Eger syya-
hat¢cy bulaga bargn yolyndan dil-de, basga yoldan asak



diisse, onda daga ¢ykmak we ondan diismek jemi nage hili
usulda bolmagy miimkin?

Oziiniizi barlap goriin!

1. Futbol ¢empionatyna 18 topar gatnasyar. Eger her
bir topar basga topar bilen 6z meydanynda we
biasdesin meydanynda oynayan bolsa, ¢gempionatda
jemi nig¢e oyun oynalar?

2. 7-nji synpda 12 predmetden ders geg¢ilyar. Dusenbe
gini jedwel boyunca 5 sagat ders bolup, her bir
sagatda her hili ders gecilydr. Dusenbe gilinki
jedweli niage hili usulda diizmek miimkin?

3. 5 stula 3 sany okuwg¢yny nidge hili usulda oturtmak
mimkin?

4. Matematika degisli 5 diirli kitaby tekjedidki 5 yere
nid¢e hili usulda goymak bolyar?

VI baba degisli goniikmeler

581.

582.

583.

584.

Eger: 1) sifrler gaytalanmasa; 2) sifrler gaytalanmagy
miimkin bolsa 0, 1, 2, 3, 4, 5 sifrlerinden jemi nége 4
belgili san dzmek bolyar?

0, 3, 4, 5, 6, 7 sifrlerinden jemi ndce 4 belgili tidk san
diizmek muiumkin?

Stolda ene dili, algebra, geometriya, inlis dili derslikleri
yatyr. Maral olary kitap tekjesinde goymakgy. Bu ders-
likler tekjede jemi nédge hili usulda durmagy miimkin?

Meshur matematiik Leonard Eylerin meselesi. 3 jenap
restorana girjek bolanda kelle geyimlerini isgire
tabsyrdy. Néag¢e yagdayda olaryn hersi restorandan
c¢ykanda 6z kelle geyminin yerine basga jenabyn kelle
geymini almagy mimkin?
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585. 8 stula 3 sany okuwc¢yny nédg¢e hili usulda oturtmak

bolyar?

586. Miisderinin 0y telefony 7 sifrli bolup, 218-den baslanyar.

Miisderi agza bolan bu telefon stansiyasy nid¢e miisdera
hyzmat edip biler?

587. Nége hili usulda 5 gyly¢bazdan 2 -sini yarysa gatnasmak ti¢in

saylap almak miimkin?

Alynyn ¢oziiwi: 5 gyly¢bazdan birini saylamak miimkingiligi
5 sany. 4 gylycbaz galyar. Olardan birini 4 usulda saylamak
bolyar. Diymek, 5 - 4 = 20.

Jogaby.: 5-4=20 hili usul bar.

Narjanyn ¢oziiwi: 5 gylygbazy ,,nomerlap* ¢cykyarys we
olardan 2 adamlyk toparlar diizyaris: 12; 13; 14; 15; 23; 24;
25; 34; 35; 45.

Jogaby: 10 hili usulda saylamak miimkin.

Maralyn ¢oziiwi:

4 sany jubiitlik: 12; 13; 14; 15;

2 3
e e e 3 sany jiibiitlik: 23; 24; 25;
2 3 4 5

e o &« e o 2 sany jubiitlik: 34; 35;

1 2 3 4

1 2 3 4
Jemi 4+3+2=10. Jogaby: 10 hili usulda.
Kimin ¢oziiwi dogry? Kimin ¢oziiwi size yakdy? Namesi bilen
yakdy?

—

5
5 1 sany jiibiitlik: 45.

588. Sizin yasytdasynyz bolan bir oglan: ,,Hazirlikce men bir
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howesjen bolaryn, uly bolsam uly sahyr bolaryn®, diyip
gowy niyet edip gosgy yazysdyryan eken. Gosgularynyn
birine ,,Cigildem* diyip sdzbasy goyupdyr. Bu gosgynyn
1-nji hatary ,,Nowbaharda gyrda acyldy ¢igildem* eken.
Galan hatarlar 1-nji hatardaky s6zlerin ornuny c¢alsyrmak
netijesinde alnan. Bu ,,gosguda‘“ in kopi bilen nédge hatar
bar?



589. Diikandaky 10 hili miweden 3 hilini satyn almakgysynyz.
Muny nége hili usulda yerine yetirip bilersiniz?

590. Telefon stansiyasynyn telefon nomeri 6 belgili san bolan
450 000 miisderd hyzmat edyar.
1) Bu stansiya yene nidge miisderd hyzmat edip biler?
2) Pudaga yene 62 000 miisderi ¢atylmagy miimkinmi?

591. Goni ¢yzykda: 1) 4 ; 2) 6; 3) 10; 4) n sany nokat bel-
gilendi. Her bir yagdayda nidce kesim alynyar?

592. Towerek ¢yzyn we onda 4 nokady belgildn. Nice duga
emele geldi? Dugalary diirli renkddki galamlar bilen
boyan. Seyle galamlardan nédg¢e gerek bolar?

593. ,,Reyhan* kafesinin tagamnamasynda 3 hili somsa, 4 hili
I-nji tagam, 5 hili 2-nji tagam bar eken. 3 hili gorniis-
diaki tagama buyurmany nidg¢e usulda bermek miimkin?

594. 2 alma, 2 armyt, 2 setdaly bar. 3 yoldas miweleri her biri
2 diirli miwe alayan edip boliip almakgy. Muny jemi
nid¢ce usulda yerine yetirmek bolar?

595. ,,Nowruz*“ bayramy giinlerinde geymek ii¢in Aydyn 4
hili adras koyneginn bir hilini, 5 hili atlas kéynegin iki
hilini saylamak¢y. Aydyn kodyneklerini jemi nédge hili
usulda saylap biler?

596. Hemme sifrleri: 1) jiibiit bolan; 2) tdk bolan nédce 5 bel-
gili san bar?

VI baba degisli synag goniikmeleri — testler

1. 5-e boliinydn 6 belgili sanlar néace?
A) 18 - 10% B) 9 - 10% C) 5 -6l D) 6 - 5%
2. Sifrler gaytalanmagy miimkin bolsa, 1, 2, 3, 4, 5, 6, 7, 8
sifrlerden nige 5 belgili san diizmek mimkin?
A) 83 B) 58; C) 8 -5% D)5*-8.
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3. Iki parallel goni ¢yzyk berlen bolup, olaryn birinde 4, ikinjisinde
3 nokat belgilenen. Depeleri su nokatlarda bolan néige ticburgluk
bar?

A) 30; B) 33; C) 40; D) 32;

4. 3 okuwgyny 6 stulga nédge hili usulda oturtmak mimkin?
A) 120; B) 130; C) 100; D) 480.

N

. Futbol toparyndaky 11 adamyn arasyndan topar serdary we
onun komekeisini ndge hili usulda saylap almak miimkin?
A) 110; B) 55; C) 22; D) 121.

6. Bagystan obasyndan Daskende 2 yol bilen, Daskentden
Urgenje 4 yol bilen barmak miimkin. Bagystandan Ur-
genje cenli barylyan yollar nige sany?

A) 8; B) 10; C) 6; D) 12.

7. 12 ak bagiil we 13 gyzyl bagiilden iki ak bagiil we li¢ gyzyl
bagiilden ybarat ¢emen diizmeli. Muny nidge hili usulda
yerine yetirmek miimkin?

A) 18 876; B) 156; C) 122- 133 D) 25.

8. Matematika gurnagynda isennir gatnasyan 10 okuwc¢ydan
4 -sini Halkara matematika olimpiadasyna ibermek ii¢in
olary nige hili usulda saylamak bolyar?

A) 210; B) 200; C) 40; D) 10%

9. Bir okuwg¢yda gyzykly matematika degisli 7 kitap, ikinji
okuwcyda bolsa 9 ¢eper kitap bar. Olar nage hili usul
bilen birinin bir kitabyny ikinjisinin bir kitabyna c¢alys-
magy mimkin?

A) 63; B) 49; C) 81; D) 126.

10. Atabegin doglan giliniine ony gutlamak ili¢in 9 dosty geldi.
Atabek olaryn hemmesi bilen, dostlary hem 6zara ellesip
salamlasdylar. Jemi ellesip salamlasanlarynn sany nice?
A) 45; B) 90; C) 10; D) 50.
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7-NJI SYNP ALGEBRA KURSUNY
GAYTALAMAK UCIN GONUKMELER

597. Sanly anlatmanyn bahasyny tapyn:
5 I 1 1

7 .5 .1 5
2—+5=+T7—+=; 132 —
D 8 6 8 6 2) 67 6 7
598. Deiilik dogrumy:
3
2-5%07 (‘7‘_7—0,2).3,5
1 4. 2 —_10-
) 1:_“0’4 4; ) % =-10;
(4,752+0,608): (7, —3’55)=O,0617?
3,2 3,8 ,42

599. Iki sandan biri a-ga den, ikinjisi ondan 7 sany artyk. Su
sanlaryn kopeltmek hasylynyn ikeldilenini tapyn. Su

kopeltmek hasylynyn bahasyny a:% bolanda hasaplan.

600. Iki sanyn jemi 30-a den. Sanlardan biri a. Su sanlaryn
ikeldilen koépeltmek hasylyny yazyn. Su kopeltmek
hasylynyn bahasyny a = -2 bolanda hasaplan.

601. a sany yizlik, b sany onluk we ¢ sany birlikden
diiziilen natural sanda nédg¢e birligin bardygyny gorke-
zyan formula diziin. Edil su sifrlerin komeginde, yone
ters tertipde yazylan sanda nige birlik bar?

602. a kilogram we ¢ gram nidg¢e gramy diizydr? Gramlar
sanyny x harpy bilen belgildp, jogabyny formula bilen
yazyil.

603. Gamysdan her birinin uzynlygy 6 sm bolan 8 sa-
ny jurlewiik yasadylar. Edil seyle uzynlykdaky gamys-
dan ikinji gezek 5 sany jiirlewiik yasadylar. 3 sm gamys
bolegi artyp galdy (28-nji surat). Ikinji gezek yasalan
jurlewiigin uzynlygy nédce santimetr?
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VAN
ya-da

G% C

28-nji surat.

¢

604. Gamysdan her biriniii uzynlygy 6 sm bolan 7 sany

605.

606.
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jurlewiik yasadylar. Edil seyle uzynlykdaky gamysdan
ikinji gezek birndge jiirlewiik yasadylar, munda 2 sm
gamys bolegi artyp galdy (29-njy surat). Ikinji gezek
niace jurlewik yasalan bolmagy miimkin? (Jirlewiigin
uzynlygy natural san we = 3 sm.)

v

ya-da

o

-
D
29-njy surat.

30-nji suratdaky icki kwadratyn tarapy dasky kwadrat
tarapyndan 20 sm gysga. Boyalan c¢idgini meydany 800
sm? bolsa, kwadratlaryn taraplaryny tapyn.

30-nji surat.

Anlatmany yonekeylesdirin:

2 4 5
1) 2a% +2ab +3b* —a® - 2b?; 3) gaz—b2+§az—7b2;
2) 7a2+2b2—(6a2+b2); 4) ;azb-23m—§a2bm.



607. Anlatmanyn san bahasyny tapym:

1) 5a>-2ab+6a—-7Tab—6a"—6a, munda a =S5, b:-é.

608. Kopagzany biragza kopeldiii:

1) (a®—ab+b?) -3a; 2) (60>~ 4ab® +1)- ab.
609. Kopagzalary kopeldin:
1 2
1) (a2 +3ab +b2)(7a —5b); 3) (gazb—gab2](15a—30b);
1
2) (a+3b—4c)(a—3b—4c); 4) (5a2+4a+1)(3a—1).

Denlemaini ¢oziin (610—614):
610. 1) 42x-1)+3(1-2x)=7;
2) 4(x+2)-2(3Bx-2)=14x-5(x+3).

x=-2 1 x+7 2(3x-1) x+2
: —s = =4
611. 1) —=->=— 2) —=
7x x+3
7-Y=34+""; =x-4.
612. 1) 7-7=3+" 2) —-=x
X X x 2x-1 x+1 3(1-x)
4+ i:12 - = .
613. 1) S+ +=12; 2) = :
614. 1) 6x+7+3+5x:3; 3) 1+x:5x_2,
7 8
2) 5_2x—5:4x+2; 4) 1—x_1:7x.
3 3 9

615. Ug gutuda 119 galam bar. Birinji gutuda ikinjididka
garanda 4 sany artyk we ticiinjiddka garanda 3 sany kem

galam bar. Her bir gutuda nidceden galam bar?

616. Atasy 30 yasda, ogly bolsa 4 yasda. Nice yyldan son

atasy oglundan ii¢ esse uly bolyar?
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617. Ogly 6 yasda, atasy bolsa ondan 6 esse uly. Nige yyldan
son ogly atasyndan 4 esse yas bolyar?

618. Iki welosipedg¢i bir yolun iistiinddki obalardan bir-bi-
rine tarap bir wagtda yola ¢ykdy. Birinjisi 15 km/sagat,
ikinjisi bolsa 12 km/sagat tizlik bilen hereketlenyir.
Eger obalaryn arasyndaky aralyk 40,5 km bolsa, olar
ni¢ce wagtdan son dususarlar?

619. Iki welosiped¢i bir yoldaky i1ki obadan bir wagtda
birmenzes ugurda yola ¢ykdy. Ikinji welosipedg¢i onde,
birinjisi yzda baryar. Birinji welosipedc¢inini tizligi 15
km/sagat, ikinjisininki bolsa 12 km/sagat. Eger oba-
larynn arasyndaky aralyk 4,5 km bolsa, birinji welosi-
pedgi ikinjisini nd¢e wagtda kowup yeter?

Y énekeylesdiriii (620—622):
620. 1) (a+1) (a-1) (¢’ +1); 2) (%—5] (5+§)+25,

621. 1) (a+3) +(a-3); 2) (4a+b) —(4a-b) .
622. 1) (1-a) (1+a+d’)+a’;

2) (;—cz)(i+;c2 +c4]+c6.

Kopeldijilere dagydyn (623—624):

623. 1) a*+6a’ +9a%; 2) 25-(2-3a)%.
624. 1) (a+1)* —(4-3a)%; 3) (a+b)* —9(a+b)*;
2) (8b-1)*—(2b+3)%; 4) 4(a-20)° -25(3a-b)’.
625. Droby gysgaldyn:
1 a’ -16 . 2) 4x* -9

@ -8a+16 2x+3
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Amallary yerine yetirin (626—629):

2
b+3 T+b b-3. a+5a-4_  2a
626. 1) s + 10 LR 2) 6-d2  8a+2d®
1. 2 :
627. 1) 4————; 2) A Do Oy
a-1 1-a 2x-3y 3y-2x 2x-3y
a-b a-c. 1 + 1 .
628. 1) ab - ac ’ 2) 14x3 21x2y 4xy2
2 2 2 2
x° -y 12x%y a +4a 4a+16
629. 1 : ; 2 : .
) 6xy xX+y ) a*-16  a* -4a
Amallary yerine yetirin (630—632):
a a 1-d> 1-p? a
. 7+1) : (1-7); - ( 7)
630. 1) (a+1 a+l 2) 1+b a+d? 1+l—a
94’ 1 6a

631. 1) 1+3a+

+ + 7
1+3a 3a-1 1-9a
a+b+a—b ] a2+b2+a2—b2
2) a-b a+b) |d®-p* S +b |
9m2—3n2_m—4n '2m+n_5n2—3m2 .
632. 1) 4m2 Sm : 3m 16m2 ’

a+4b  6b | a® —2ab +4b*
D\ Tar-a a’ - 4b* ’

633. 31-nj1 suratdaky sekillern:
1) (a+b) —(a-b) =4ab;
2) (a+ b)2 +(a —b)2 =2 (ar2 + bz) denliklere ndhili baglanysy-

gy bar?
b a a b
a a
b b 31-nji surat.
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634.

635.

636.

637.

638.

639.

640.
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Syyahatgy Goksuw deryasynyn boyunda yerlesyan bir
dyn¢ alys mesgenine welosipedde yola yykyp, basga
bir deng¢ alys mesgenine bellenilen wagtda yetip bar-
mak¢y boldy. Ilkibasda 1 sagatda ol 10,5 km yol gecdi.
Eger galan aralygy hem seyle tizlik bilen geg¢se, menzile
bellenen wagtdan 1 sagat gijd galjakdygyny hasaplap
anyklady. Syyahat¢y galan yoly sagadyna 15 km tizlik
bilen ge¢di we menzile bellenen wagtdan yarym sagat
on yetip geldi. Dyng¢ alys mesgenlerinin arasyndaky ara-
lygy tapyn.

Hizir sagat 5. Nagce wagtdan son sagadyn minut mili
sagat milini ,,kowup yetyar*?

Ikibelgili sanyn onluklar oyjiigindédki sifr birlikler
Oyjugindéki sifrden 4 esse uly. Okuwgy 507-ni su iki-
belgili sana kopeltmekc¢idi. Emma ol ikibelgili sanyn
sifrlerinin ornuny c¢alsyryp yazyp goydy. Netijede, ol
tapan kopeltmek hasyly meseldnin jogabyndan 27 378 -
e kici ¢ykdy. Dogry jogap nidcd den eken?

Mis bilen sinkden ybarat garyndynyn agyrlygy 36 N-a
den. Garyndyny suwa batyrylanda ol 6z agyrlygynyn
4%N -ini yitirdi. Mis suwa batyrylanda 6z agyrlygynyn
111 %-ini, sink bolsa 14%% -ini yitirydndigi méalim.
Garyndydaky misin we sinkin agyrlygyny kesgitlan.
Diiziimi kiimiis we misden ybarat garyndynyn massasy
3,5 kg. Ondaky kimiisin diizimi misin diiziiminin
16%%-ini diizyidr. Garyndydaky kimiisini massasyny
tapyn.

3 haltada 120 kg un bar. 1-nji haltadaky un 2-nji halta-
daky unun % bolegine, 3-nji haltadaky un bolsa 2-nji
haltadaky unun 80 %-ine deni. Her bir haltada nice
kilogram un bar?

Ahmet A obadan B oba ¢enli welosipedde 14 km/ sa-
gat tizlik bilen, gaydysyn bolsa 10 km/sagat tizlik bilen



641.

642.

643.

12 — Algebra, 7-nji synp. | oom oom o= o o - - e S S S S S

yoredi. Eger Ahmet gaytmaga 1 sagat artyk wagt sarp
eden bolsa, obalarynn arasyndaky aralygy tapy.

Wertolyot iki obanyn arasyndaky aralygy semalyn
ugrunda 1,5 sagatda, semalyn ugruna garsy bolsa
2 sagatda ucup gecyir. Eger semalyn tizligi 10 km/ sagat
bolsa, su obalaryn arasyndaky aralyk ndge?

Firma plan boyunc¢a birnd¢e 6niimi 10 giininn i¢inde
tayyarlamalydy. Yone ol her giin plana gosmaga 2
sanydan Oniim tayyarlap, mohletine bir giin galanda
dine bir tabsyrygy yerine yetirmek bilen ¢idklenman,
eysem plandan artyk yene 3 Oniim tayyarlady. Firma
plan boyunca 10 giinde nig¢e Oniim tayyarlamalydy?

1) 7-nji synpyn iki okuwg¢ysy Ahmet we Kerim welosi-

ped c¢apysygyna gatnasdylar. Ahmet 15 km/sagat
tizlikde, Kerim bolsa 18 km/sagat tizlikde welosiped
siirdi. Kerim pellehana Ahmetden 20 minut 61 geldi.
Capysyk aralygy nice kilometr eken?

2) Syyahat¢y yolunyn yarysyny gecgen-
son, dyn¢ aldy. Sonra yolunyn 0,4 bo-
legini ge¢di. Hasaplap gorse, ol 27 km
yol yordpdir. Gegilmeli yol jemi nige
kilometr eken?
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644. (Al-Horezminin meselelerinden.)
1) Biri ikinjisinden 2 sany artyk sanlaryn gatnasygy % -e

deni. Su sanlary tapyn.

2) Bir adam seyle wesyet edipdir: nagt 10 dirhem (pul
birligi) pulum bar. Bir adama karz hem beripdim.
Karzyn mukdary oglum alyan mirasa deni. Iki oglum

9 . . . . . L 1 . ..
dent miras alsyn. Inime jemi mirasyn 3 bolegini we
yene 1 dirhem berin. Onunl ogullary we inisi nédge dir-
hemden alypdyrlar?

Amallary yerine yetirinn (645—648):

c-d ¢ \(_4& L)
645. 1) A+de d*+ed )| E—-cd* c+d )

2n 4n’ ( 2n . 1)
2 \kron Ksdnksan® |\ —an Ton—k |

Fop (b B
3) lbox Draxiedbe | |brx 0% |

4) 2g 4q> (20 1
2g+m 4¢* +dmg+m® |\ 4> -m> m-2q |

646. 1) l+g-——4+— ~_~"-

a 2 2°
m+1 2 3m’+2m+4
2) mamil l-m  1-m
3) m;n—m+2n; 4) m+n_2m5—n_m;n.
@ +2a* (a+1)(a-1) (@* +ab)*  (a+b)*
647. 1) =T g av2) ) TR (ab-by
3b) 5 9b* 16
. L5 |26-— |-1--(3b-5)+ ;
648. 1) ( 7] 7 G035,
5 x+3a  x _}_2(12—ax+x2_x2—a2
) x+a x-a a’x? S aix

ﬁ--------------------------



649.
650.

651.

652.

653.

654.

65S.
656.

657.
658.

Deirllemini ¢oziin (649—650):
4x-3 5-2x 3x-7
D=3 76 ~
1) 2x-3)(x+5)-(3-x)(5-2x)=-30;

2) 5(x=1)"=2(x+3)* =3(x+2)".

Awtomobil sdherden oba ¢enli bolan aralygy 80 km/sa-
gat tizlik bilen gec¢di. Yzyna gaydysyn ol aralygyn 75 %
-ini onki tizlik bilen, galan yoly bolsa 60 km/sagat
tizlik bilen gec¢di we sonun licin hem gaydanda yola
sdherden oba barmaga garanda 10 minut artyk wagt
sarp etdi. Sdherden oba c¢enli bolan aralygy tapyn.

4 3 -2

Gayyk deryanyn akymyna garsy 4,5 sagat we akym
boyunga 2,1 sagat yiizdi. Gayyk jemi 52,2 km yiizdi.
Eger deryanyn akymynyn tizligi 3 km/sagat bolsa,
gayygyn yata suwdaky tizligini tapyn.

Aralaryndaky aralyk 340 km bolan iki duralgadan bir
wagtda bir-birine tarap iki otly yola ¢ykdy. Olardan
birinini tizligi ikinjisininkiden 5 km/sagat artyk. Eger
hereket baslanandan 2 sagat gecenden son otlularyn
arasyndaky aralyk 30 km ekenligi midlim bolsa, olaryn
tizligini tapyn.

Anlatmanyn san bahasyny tapyii:

1) (x-p)(x+y)(x?+y*)-8x*+9y%, munda x=2, y=23;

2) —i(x—1)2—2;(x—3)(x+3),mundax:3.
Nige 4 belgili sanda dinie bir O sifri bar?

0, 1, 2, 3, 5, 8 sifrlerinden olary gaytalamazdan jemi
ni¢ce 3 belgili san diizmek bolyar?

Hasaplai: 1) Ch: 2) P..

6 myhmany 6 stula nédce hili usulda oturtmak mimkin?
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GONUKMELERIN JOGAPLARY

1.2)7;4)5,86.2.2) % ;4)0,5.4.2) Nadogry; 4) Niadogry. 5.40:0,03 =6 :5.6.2)
32+ 6)=2-(2-6).8.2) o=34) 45;9.2)-0,02;4)3.10.2) 0;4)5.11.2)-2; 4)
0.12. (7m)t; 168 t. 13. 1) (60m) min.; 2) ¢ p min; 3) (60m + [+ p )min 14.3(x —
-y);2)4,5; 4)25.15. (x +y)(x —);2) — 4)0 104. 16. 2) —1— .17.2)4.18. 1,
3,15,21.19.2) (m — )m; 4) (2p + 1)(2p + 3)(2p +5). 2L.(p—q) t; 1) 5t 2) ¢ p-
den uly bolmayar; g p-ge deft bolmagy miimkin. 22. 400% + 500m; 155000; 155000.
24. 187200 0, (37440m) 0. 25. 5=3 c+15a+2, b, 53km 26. 2) a—b; 4) 2mn;
6) (atb)(a-b). 28. 5000; 150000. 29. 3a; 8a; 10a; 500; 400; ﬁ 30.2) 30 kg. 31.
2) (5k) km. 32. (50a) kg. 33. (15a) ga. 34. (x - 6+ y - 3) som. 35. (a - 15+ b - 20)
kg. 36. (km + cn) kg. 37. S=a(a—b).38. mn +k; 8§10 orun. 39.4 sagat 35 min.
40.b) p =(m + n)x2; S = mn — xy; e)p=2(a +m+n+x),S=mn—ab—xy.41.2)
2Qa+4)m; 3) (a+8)(a—4)m 42. *; km/sagat. 44. ¢ 210500 m>. 45. 500(100 +p)
,yetlsmeyar 49 2) 40;4)—41.50. 2) 3y-2x;4) 8,7 - 21 3 m+1 g
51. 2) 3-2,7b; 4) 3 2y++ 3 Lp-3; 6) 5p. 52.2) x +5; 4) 58c + 14d. 53. 2) 67,048;
4)11,221.54.2)0,28;4) 7 % 55.2)-4-9+11;4) 2a-3b—4c.57.2) 2 + b + (—c): 4)
3+a+ (b)H—c).58.2)a2bt3c;4)—a+2b—-3¢.59.2)a—b +c—d;4)a—-b—c+d-
—k. 60.2)8x—2y;4)3a—-3.61.2) a-2b+(m+c);4)a+(—m+3b>-24d%.
62.2) 2a+b— (-m—3c); 4) a~(m —3b*+ 2a%). 63. 2) a—(b-1); 4) (a-2 b)+8. 65.
2)c+ (—a+ b); 4) nt(—d+l). 66. 2) 4a — 4b; 4) 5x — 3y. 67.2) x =1; 4) x =5. 68. 2)
-1,16; 4)-3.69.2)—1;4)9; 6)9; 8)3,9.70. 2) 147; 4) 144.71. 2)—-132; 4)7. 72.
2) 1,08; 4) 6,12. 73. 2) 12;4)—1.78. 6 dirhem. 80. 2) 3. 85.2)x=27;4) x=1,0009.

som. 47. ¢ =

86.2) x=>;4) x=".87.2) x=1,3; 4) x=0,05. 88. 2) x = 64; 4) x = 1. 89. 2)

x=-05 d)x ——@ 190.2) x=3: 4) x:f 91.2) x=17; 4) y =—1. 92. 2)
X=7.:4)y=24.93.2) 2= 6;4)x = 0,6.94. 2)y—13 4)x=1.95.2)y=319; 4)
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x=5.96.2)x=37;4)x=1,1.99.2)x=1;4)x=1.100.2) x = 0,2; 4) x =4.102.
2) 12 adam. 103. 2) 144, 432,216. 104.2) 8, 8, 6. 105.2) 20,40. 106. 25,27, 29.
107. 4,6, 8 we 10. 108. 2) Bir sagatda 12 sany 6niim 109. 89,6 m. 110. 7 sany. 111.
2) 2 kg. 112. 2) 40 kg. 113. 2) 150 sany magyn. 115. 1) 0,2 bolegi; 2) 0,25 bolegi.

5
116. 83,6 kg, 508, 8 kg, 1327 kg. 117. 8 km/sagat. 123.2) (;) :4) (-2,7)*.124.2)
5
ms; 4) (=3b)*. 125. 2) (a+b)* 4)(7;) . 126. 2) 44-21; 4) 62-72-3%. 127. 2)
3 2
(0,5~ 2*- 4%; 4) (%) (2,3).128.2) ¢ 3% 4) (Z) (8a-bY. 129. 2) &+ b*; 4) 2x°.

130.2) na’; 4) 5+ 7. 132.2) 9;4) 125.133.2) -1:4) 0. 134.2) 51 4)12 19.135.2)

1
625

4)72.140. 227, 27,-331 -25,25,125.146.2) 7%, 4) 5°. 147.2) a”; 4) (3b)'.
8

2,89:4) 1= 136.2)-125;4) _5i6. 137.2) 270; 4) 4. 138.2)40;4)-6.139.2) 18;
1

148. 2) (-3)% 4) (~1,2)". 149. 2) 31 4) (-6)". 150. 2) (ﬁ) : 4) b5, 151. 2)
-5x

12
(6) - 4) (n+m)®. 152.2) 387 4) @" 1. 154.2) 2% 4) 27. 155. 2) 26 4) 210,

156.2) 2%; 4) 2°. 157. 2) 2% 4) 2. 158. 2) 3'; 4) 3. 159. 2) 3%; 4) 37. 160.2) 3'%;
4)36.161.2) 3", 4) 3°*". 162. 2) 4 4) 10 163. 2) 153 4) d 2. 164. 2) (2a)%; 4)
(m +n)’. 165.2) 2% 4)22. 166. 2) 2% 4)2°. 167.2) 3% 4)3.168.2) 3% 4) 3*. 169.
2) 6;4)25.170.2) 44; 4)9.171.2)—6; 4) 12.172. 2)x = 64; 4) x =27.173.2)
x=16;4) x =4. 174.2) x = 243; 4) x = 9. 175. 2) a*; 4 a*'.176.2) a's; 4) a®. 171.
2) a% 4) a. 178. 2) n=7; 4) n=2. 179. 2) (%) . 4) (0,02)% 180. 2) (7°)%
4) ((—i)”)z. 181. 2) (5% 4) (x'°). 182. 2) 75-6% 4) 43 (;)3 183. 2) 81x*; 4)
6457, 184.2) 6%5; 4) 27n’m?*. 185.2) x'y'2; 4) 2°-4°9°. 186. 2) a’b*; 4) 0,01, 187.
2) 512a"2b%'; 4) 16n*m'. 189. 2) (3,4-b); 4) (—%a)z .190.2) (9 - 7 4)(15 - a - by,
191. 2) (a?h*)* 4) (9m)% 192. 2) (xp%z*)% 4) (10c¢*x*)2. 193, 2) (0,7nm’)%
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4) (% &8 )2 1194.2) () 4) (42)°. 195. 2) ((—%)5 )3 - 4) (= 0,1)%.196. 2) (a2h)’;

4) (x'°2)%. 197. 2) (~105%); 4)(-0.2x°)". 198.2) 1;4) 1. 199.2) 1; 4) 55 . 200.

169
2) 144; 4) 14.201. 2) 1; 4) 4. 202. 2) 14; 4) 16. 203.2)%;4) 1204.2) 5 4)

81* 50 49 (a+b)! S
i’ D 1206.2) 0t 4 s 207.2) (g) ; 4) (;) .

_64
- 205.2) E

208.2) (3)3- )(—) 209.2) (7) ~4)(—7) 212. 1) =3,3-10° esse; 2) =9 yyl.
213. 2) = 214.2) 372 4) b, 215.2) 7, 4) 5. 216. 2) 81x%)5214; 4) —2,488324'5H10c,
217. 2) @ 4)a'. 218.2) 10°>20 4) 3> 6%, 220. 2) 1; 4) 13,2 221.
2) 8,647-10°.222.2) 3bc; 4) ab?.223.2) 3a%b. 224. 2) 1007 (sm). 226.2) 8; 4) 1; 6)
18.227.2) 2''; 4) m*; 6) 72 piq?; 228. 2)2 229. 2 giin. 230. 2) 6ab; 4) 24", 231.
2) 35mn; 4) —4b°. 232. 2) ~2mn; 4) b 233. 2) 28x%7; 4) 2a2h*c2. 234. 2)
21athoc?; 4) -§a4x3y“. 235.2) -7,5m7r'n’; 4) =7,5a°b7c7. 236. 2) —15m*n?; 4)
—26a*h*c5. 237.2) 30a°b%; 4) 4a°h*c3. 238.2) 25b% 4) 4a°. 239. 2) 16a%h?; 4) 8x32.
240. 2) —a''b°c’; 4) 16x°y2 241.2) Jom'n®. 242. 2) ~2a%; 4) ?b’c%y’. 243. 2)
X5 4) —4a"b!. 244.2) (42 4) (Ox))%. 245.2)204,8; 4) 1,008. 246. 7 | garys
250. 2) 6a’b*-24a*b; 4) —bc’+ 5x%4. 251. 2) —6xy z —20m*n’k>; 4)
2a%*.252.2) 2; 4)0.253.2)-7,6; 4)-252.254.2) 13 4) 12 @b, 255.2) 2a+h;
4) 2a>-3b°. 256. 2) —y; 4) 3,84°. 257. 2) a*; 4) 2xy —2.,2y. 258. 2) —% ab’ +% a’b;
4) 4x-2,46y. 259. 2) x*—x*y—x)?. 4) ab*+ 2ab. 260. 2) 8b>—19bc —15¢%; 4) 2x%y.
261.2) ~La?he — 4a’c. 262.2) 3x + 3y; 4) 3x +1.263. 2) Sa> b 4) —5 b2+ 15
264. 2) 0,1¢%; 4) 6a + 22b. 265. 2) —2a>— 6ab + 6b%; 4)25z +30az?. 266. 2) —2b;
4) 9x%. 267. 2) 3x%; 4) 8a>— b*— ab. 268. 2) —0,07x>+ 0,06y 0,27x2— 0,1y 2 4)
0,61+ 1,125% 1,394 — 0,885°. 269. 2) 3x2+ 3x%)2 — x%. 270. 2) —56*+ 3b. 271. 2)
q; 4) ~5ab+8b%. 273, k+2m-n. 274.2) 1~ X ; 4)20m-30n. 275. 2)-10xz + 8)z; 4)
X—x*tx. 276. 2) 75a°b*+ 15a°b; 4) 3x%°— 6x*y*. 277. 2) 16ab *2442bc + 8abc ;
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4) X*yz +2xy°z +3xyz*. 278. 2) a*b’ + %a“b“. 279.2) -3a +7b; 4) —14p — 9. 280. 2)
—a?h + 6b% 4) 19x —12. 281. 2) 2x — 3,5; 4) 0,5y — 1,7. 282. 2) 5; 4) 204. 283. 2)
243z 4; 4) be+4c + 5h+20. 284. 2) —a2+ 8a+20; 4) p— g+ pq — . 285. 2)
10a2+ 7a —12; 4) 200>~ 17pg + 3¢> 286. 2) 0,09 — m?; 4) 0,044 — —0,25x2. 287.
2) 306+ 3094 — 61322 4) 0+ 532+ Tx + 3. 288. 2) 27a3— 8b%; 4) 274° + 8b°. 290.
2) 0,3x*+xz — 0,3y + yz; 4) 0,3a*— 0,94° + 2a*+ 3a — 10. 291. 2) &*— ab*+ 3a°b —
~3b% 4) 1220 296+ Tx + 6. 295.2) % 4) 1.296.2) -3a; 4) -5¢.297.2) 2 a1 4)
~9¢.298.2) 9m; 4) £5.299.2) 8;4)7.300.2) 3:4)-3.301.2) ~3:4)-1,3.302.
2) -2 p; 4) 0,4c. 303.2) Tm"; 4) g -304.2) 2 ab? 4) 3ab. 305. 2) --av?; 2)
L &b, 306.2) 81x'y; 4) X'y, 307.2) 2b — 1;4) 2~ x. 308.2) da -3b; 4) ¢ + 1.
309.2) ~2cb-154) - Lab+ 362.310.2)2x 3y + 4 4) a+3a2 - 2.311.2) I;
4)-3a. 312.2) 200 m; 2400 . 313.2) @ 4) +32 314.2) 2w 4) (L) 7.
315. 4¢ sm, ¢* m?. 317. 3x? ya-da %xz. 318. 10 km. 319. 108000. 320. Yok. 321.2)
3,08 -10%. 322. 5,1-10%; 10'2. 323. 10 kg. 324. 2) xy; 4) 10mn°k. 325. 2) 13%. 326.
2) 3x% 4) 8a*+ b*—ab. 327. 2) 0,5x>+ xz — 0,5y*+ yz; 4) a*-2a*+ 3a*+ 4a —
—10. 328. 2) 2a*— 2ab*+ 3a’b -3b% 4) 6x° —17x*— 4x + 3. 329. 2) 5x*+8x*+9x—1;
4) 1:a2a—11 2. 332.2) 180,7; 4) 12,5. 333.2) 202-2x; 4) @+ ab — a?b*— b,
334.240 km. 336.2) 3(a —x); 4) 6(a +2). 337.2) 2 (4a —2b —1); 4) 3(3x — y + 42).
338. 2) c(d+b); 4) x (3 ). 339. 2) 3b (d—a); 4) 3p (2k—1). 340. 2) x (y —
—x+2); 4) 4b(b + 2a — 3a%). 341. 2) a*(a — 3); 4) xH*(y —x). 342. 2) 6x*(x*— 4); 4)
3a*(2a°+ 1). 343. 2) 4x*y(5xy + 1); 4) 3xyz(3z —4y). 344. 2) 5a’(4a —1 + 3a?); 4)
202~ X2+ 3xy). 345.2) 18700; 4) —1,62. 346. 2) (a+5)(b—c); 4) (v-3)(1 + b).
347.2) (m — 3)3n + 5m); 4) (c — d)(Ta — 2b). 348.2) (x + )@~ B); 4) (a>—2b7)(x + ).
349. 2) (p—g)(c—a+d);, 4) (x*+ 1)m—n—1). 350. 2) (b—c)(a+c);, 4) (x—
—y)(2b+1).351.2) (a —2)(6 —a); 4) (m —2)(a®>—b). 352.2) (x —y)(x—y—3); 4)
(3 — b)(~a+1-b). 353.2) x =1; 4) x = 0,49. 354. Yetisyir. 355. 2) (m — n)(1 + p); 4)
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(c—)(1 +2a).356.2) (a — b)a—b+ 1):4) (p— 1)(dq +p — 1).357.2) (p ~1)(dq + 1);
4) (p— 1)(4q — 1). 358.2) (b + c)a + d); 4) 2(x — 1)(3x — 4y). 359. 2) (c + d)(a —
—3b); 4) (a - 3b)(x + 59). 360. 2) (b + ¢ — a)(y — x°); 361. 2) 12500; 4) 28. 362. 2)
0,625;4)—0,33.363.2) 906.364.2) t =7, 1 =4.365.2) x >— 2xy + 1% 4) X+ 2x + 1;

6) 49 + 14m + m. 366. 2) X’ 6x+9; 4) y*— 12y +36; 6) b+ b+ 1. 367. 2)
Ox>+ 12xy + 4y%; 4) 252210zt + £. 368. 2) a*+ 2a>+ 1; 4) x*+ 2x%2+ 1. 369. 2)

a2—§a 4)x "y y .370. 2) 0,16b% — 0,4bc + 0,25¢%; 4) 16a—§a+%.

372.2) 9b*+ 12ab>+ 4a2b2; 4) 16322+ 4xy3++ 0,25)*. 373.2) 1681; 4) 9604. 374.
2) 1006009; 4) 1521. 375. 2) 3249; 4) 1002001. 376. 2) 4xy; 4) 8>+ 207. 377.2) Ta*—
520+ 112;4) 4x>~16x — 4.378.2) x =2;4)x =0,5.379.2) y =3;4) y =3 .380.2)
~11; 4) -17. 382.2) (5 + x)% 4) (p — 0,8)". 386. 2) p>— g% 4) m>—n*. 387.2) a*—

~9; 4)x2-49. 388. 2) 2-9d% 4) Om —4n 389. 2) 22— b% 4) Fai-

— 2 .390.2) a*— b 4) m® — n®. 393.2) 250"~ 4a*b%; 4) @?b*— 16x%)7. 394. 2)
X —1;4) 81a*~16b*. 395.2) 4896; 4) 2491. 396. 2) 1584; 4) 39999. 397.2) 24>+ 4a;
4)24ab —3252.399.2) x =2, 4)y=42:y=3.400. 64 sm’ -a kemeldi. 401. —10.

3
402. 2)980;4)5,87.405. 2) (2a —3)(2a + 3); 4) (9a — 4b)(9a + 4b). 406. 2)(ab —
—4)(ab + 4); 4) (4x — 5y)(4x +57). 407. 2) (Ga—; b)(Sa+ ;b); 4) (0,3x—
—0,49)(0,3x + 0,4y). 408. 2) (02— 4) (2 +4); 4) (5a—3b%) (5a + 3b). 409. 2)
(@ by (@®+ bY); 4) (5>-9) (b*+9). 410. 2) (m—n—k)(m—n +k); 4) 3(x -
—1)(3x +y). 411. 2) (a+ 2b + c)(a - ¢); 4) 4 (2a — b)(~a — 2b). 412. 2) (1+¢)?; 4)
(9-x). 413. 2) (10-3a); 4) (a+Sb. 414. 2) (P—q); 4) (5a*+3by. 415.2) (-9 4)
@-@Py. 416. 2) —(3-bY; 4) -3 (a+2b). 417. 2) 60 000; 4) 216. 418. 2)

x=1. x=-1. 4) x=5. 419. 2)10000; 4) 3. 420. 2) X+ 20y +y% 4) ¥

—2xy +)% 421, (c +d)(F—cd + dP); 4) (a—3)a*+3a+9); 6) (a+ 1)(d*—a+1);
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8)(5 — b)(25 + 5b+ bY). 422. 2) (4 — 5y)(16+20y+25)%); 4) (4y +2)(16°— 3 1+5 ).
423. 2) (1+3b)(1 —3b+9b%); 4) (5 a™+ 5b)(§a*~3 a’h +25b%). 424. 2)
(a+ b)(a—b)x(a*+ ab>+ b*); 4) (2 + y)(2 - y)(16 +4)2+ 1), 425. 2) P+ 8; 4)
64c)— 125d°. 426. 2) a®b*~125a% 4) yx*— 3=y, 427. 2) 16a *(4a + 5b); 4) (a-
—b)(@®+ ab + b+ + a-b). 428. 2) 0,02. 429. 2) 8x+7. 430.2) x = 3; 4) x = 0,2. 441.
2)x = 2. 442. 2 km/sagat, 16 km/sagat. 443.2) (x —y)(4 + 3x—3y);4) (b—a)(b -
—a—1).444.2) y(x + y)% 4) (b — a)¥(a — 1). 445. 2) 24x%(y — z); 4) 4(2x —y)(2x —
~ 3y 1). 446. 2) 5(c+)(2x+1); 4) 322+ 22)(16x — 5y). 447. 2) (2nk + Sm)3mk —

- 7n2); 4) (5¢-3x)(8b-3c). 448. 2) 16x +2; 4) —19y + 6. 450. 2) g; 4) . 454,

m _ _
(a ) . 456.2) 5,4) 1,9;6) 4. 457.2) v =2 4) a=2-b.458. = x =3,

459, =L 1=15.461.2) % 4) 2. 462.2) 2:4) 2. 463.2) b—4;4)b2. 464.

)—4)3a,6)”b 465.2) 22 5 4) $16) - : 466.2) - )3,4)3y —2x; 6)
4a-1 1+b P . ) X 3a+2b

a(a ;- 467. 2) 244y 2ar30) [ -468.2) i) 7.6) - 7.469.2)

4)_7 470.2) b,4)5+x 6) _ c+2 .471.2) 10 — 7b; 4)7 6) 5“’; .472.2)
da+l 10<m+n> .

b+7,4) (473.2) 2 4y R 4T4.2) s 4) 75_2)(. 475. 2)

_ b 2 2
WoAx gy 0= 6) 32 476,2) at+1;4) L 477.2) = we =5 4) T owe
3y+4x 6+c a 2 ab  ab 2 2b

225 ol M 1672 2ax’ b 6b°
6) _We . 478.2) ——, —— we ——; 4) — We—. 479.2) — we
60 60 12xy  12xy 12xy 4x 4x 2b
@ 2% 9ac  6a%b’ 34° 2a’® +b7) aB3-a’)
—4) —, ) . 480. 2) 55 5 55 4)
2b 6ab  6ab 6ab 18a”b 18a" b 18a”b
3 2 2 2
21y 310xy 80x 2a -1 8a 15a
4 4 4 4 we . 481. 2) (@a-1 ; 4 we .
60x" y 60x" y 60x y (a— l)a (a-1a 12(a+1) 12(a+1)
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7a(3x + y) 6b(3-y) 6x x Ta a(x -3)

; we . . (5 5
482. 2) ) we SE. 4) . Sxe8y 483. 2) 2, Wi 7o 4)
6x(x+y)  Txp(x—-y) 3 28¢(b +c) 6a” 35b(b—c)
R I B R e S Bk 2 - i - " oy Y
2
I5x(x+1)  —48x 4x—1) 54 X—y 2 7
’ ¢ : . =, 4 —. . - 4)
T B S PR B 485.2) b ) n+a 486. 2) & )a2
8 11 3 3ad - b 15+ ab 247b
6) . 487. 2) —: 4 6) "7 488. 2) T, 4" 489. 2)
ab 28 5b 5a b
2_ _ 2 2 k- bd+b 2_
2c+42c 3; 4) mn kn2 +m . 490. 2) n;4) + a; 6) 2n 3m. 491.
c n mnk acd mn
4 3 2 _
2) 4a” —2lch 4 20y—21x+22; b(cd +d+c). 492. 2) 3x . 4) 8y 25x. 493,
18a°p" 28x7y? (cd)’ 2(1-x) 10(y - 3)
2 2
2) L4y Y 404, 2) W72 4y arboy 495 9y 22arI .y
10(b +1) 8(x+y) ab(x +y) ab a(l - a)
- 4
67[72 3a 2x° 2+3>x+2 497. 2) 6n— ; 4) 24y +y+1 . 498.2)
40(a® - by 9 x“-16 -49 1-9y°
13a+4 2-1lx 4-Tn+Tm 2% 118 b* —3b
. .2 ; 4 ; 6 500. 2 -4
Ga+1)’ Vet D Ty )(x2—9) e )“”
2 2 2 2
501.2) - . 4) 2(2421—11). 502.2) P31, gy 2 —42m +29mn; 6 % 2—4a—b-
xX+y 4a” -9 6(b” 1) m(4n~ —m") a +2a
6 2
c4)y - 504.2) — 2. 505.2) L. 4 E, 506.2) ©_. 4)
Pt 19 13 mn
3mk 2b2 a 3md 15422
s 6) 2“7 509.2)2; 4) b—; 6) . 510. 2) —i4) T 6) 511. 2)
n C
184° 1 3b3 2d% 4> ”
4) — . 4) . 6) 1’” .513.2) 10a%h; 4)

7 a m 4a’p’
514.2) 22, 4)3b;6) @D s15.0) L4y 6 2 516.2)
a 3h 3(1+a) 3m~(m+n) 3(a-b)

352 _18(n—m)’ 1

TGy gy B O gy L 817, 2)b-3; 4) (a— 1)(2a - 1). 518,
2(x" +y7) n(n+ p) a -b
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b2 B -1 2(m + n) 4ab
. 2

2) 2@ gy, 0 519. 2) e - ) ﬁ;4)
3 +1 n -b
L 521.2) 2% 4y ™5 s;, )— 4)— 523. 2)— 4) . 526.
6(c+d) 7+2 m— 2 c(a+b)
YT km. 527, 6sanydan, 528.2) X024 Xl (DT 59 o)
v+ x3+8 X +8 x +8
55/)—61; 4) 5-27b ~530. 2) 7q-p 4) 8a+8b-70 531, 2) a —b 4) m+n
24 36 3p-q 2b-5 7 2p” - pe+c’)
532.2) DO ) 533 0y a1y 4) © 4 534,120 536.

(x=2)(x+3)(x* +2) 4a
d) n(n—1): 2. 538. 45. 539. 2) 900. 541. 16 -15-14=3360. 542. 30. 543.

1) 125; 2)625. 545.24.546.10.547.12 - 8 - 7=672.548.1) 64 - 49 = 3136; 2) 8!
550.1) 4-60; 2) 24 -58; 3) 36-55; jemi 3612 usul. 551. 6. 552. 12.554.20.
555. 14 sany. 61. 24 sany 4 belgili san diizmek miimkin. 562. 24. 565. 10.
566.45.568. 56. 569. 6. 570. c¢=Ci=15. 572. C},—4=116 yagdayda jem
9-dan uly bolyar. 573 (ci+ci+cl)(ci+ci+ci+ci)(ch+c3)=315ta. 576.
ci-c3,=1200. 578. 1) (3 =190; 2)C3=1140;3) (3 =4845. 579.
8-C2+11-c3=748. 580.36;30.581.1)5-5-4-3=300,2)5-6-6-6=1080.
582.5-6-6-3=540.583.4-3-2-1=24.584. 26-25-24=15600. 585.
8- 7-5=280.586. 10 000. 588. 24 ta. 589. 10 - 9 - 8 =720. 590. 2) miimkin dal.
591. 1) 6; 2) 15; 3) 45; 4) n- (n—1):2. 593. 3 -4 - 5=160. 594. 4. 595. 40. 596.
1) 2500; 2) 3125. 597. 2) 2. 598. 2) Nadogry. 599. 7%. 600. 2a(30—a); —128.
601.a- 100 + b - 10 + ¢; c'100+bx10+a; a sany. 602.x =1000a + c. 606. 4) 3a*bm.
609. 4) 1,54+ 11,54 —a— 1. 610. 2) x=2%. 614. 4) x:—é. 615. 40, 36, 43.
616. 9 yyldan son. 617. 4yyldan son. 618. 1,5 sagatda. 619. 1,5 sagatda. 620.

2
a

2) © 621.2) 16ab. 623.2) 3(1 + a)(7 —3a). 624. 2) 4 (35 ~2)(5b +1): 4) (17a —
4
3
~9b)(b-13a). 634. 63 km. 635.27 - minutdan soh. 636.41574. 637. Mis
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—25,5N; sink—10,5N. 638. %kg. 640. 35 km. 641. 120 km. 642. 150 sany.

2n(2n—k) 4 2q(m-2q)

2n+k m+2q

644.2) ogullary 5% dirhemden, inisi 4% dirhem. 645. 2)

m+Tn

10
2
160 km. 652. 9 km/sagat. 653. 80 km/sagat; 75 km/sagat. 654.2) —2 .

646. 4)

2
. 648.2) 1. 649. 2) x=6. 650. 2)x=—3—j; 4)x=-65. 651.

,,Oziinizi barlap goriin!“ yumuslaryna jogaplar

Ibap. 1.1)120,3;2) —31: 2.3x+4y; % 3.10a + 15b.

I bap. 1. Hawa, x=—4; 2.1) x%; 2)x=3. 3. 30 %.

I bap. 1. 5% 3% 22, 6°. 2.3b+d. 3.-1,25a*b’c* 0,7m —2n—1. 4.3m*—4;
—3,8125.

IV bap. 1. 24% +12a. 2. 1) p(x=2); 2) (4a-9)(4a+9); 3) 3x* -(1-2x);
4) (x=3)%; 3) (x=1)(3+y); 6)2a@-b. 3. (a—3b)(a+3):8.

b
x-3

1 4ab -b
Vbap. 1. 6#0,a#1,b#-2.2. )5 2) aszz; 3) 4; 4) "7,3.

VI bap.1. 18-17=306. 2. 12-11-10-9-8=287480. 3. 5-4-3=60.
4.1-2-3-4-5=120.

;-3.

Gyzykly meselelere jogaplar

1.99 + 9 : 9. 2.44 igburgluk, 10 kwadrat, 8 goniiburgluk. 3. 5 yasda. 4. 18 minut.

5.1)6;2)3;3)4;4)9.6.24 000 km. 7. 6 sany 8. 1) 7; 2) 4 oglan, 3 gyz. 9. 10 metr.
10. Miimkin dal.
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Kirendesine berlen dersligiin yagdayyny gorkezyin jedwel

Dersligin Synp Dersligin Synp

Ne | Okuweynyn ady, Okuw | alnandaky | yolbas- [tabsyrylandaky | yolbas-
familiyasy yyly | yagday cysy- yagdayy gysyn-

nyn goly yh goly

S 2N IENY [

Derslik peydalanmaga berlende we okuw yylynyii sofiunda gaytarylyp
alnanda yokardaky jedwel synp yolbascysy tarapyndan asakdaky baha

olcegleri boyunca doldurylyar.

Tize Dersligin ilkinji gezek peydalanmaga berlendéki yagdayy
Sahaby biitin, dersligifi esasy boleginden ayrylmandyr. Ahli sahypalary
Yagsy | bar, yyrtylmadyk, goparylmadyk, sahypalarynda yazgylar we ¢yzyklar
yok.
Sahaby yyrtylan, sahypalarynda yazgylar bar, gopan sahypalary bar.
Kanagat-| Peydalanyjy tarapyndan durky tézelenipdir, gopan sahypalar gaytadan
lanarly | abatlanypdyr. Kébir sahypalary ¢yzylypdyr.
Sahaby ¢yzylan we yyrtylan, esasy bdleginden boliinip ayrylypdyr
Kanagat-| ya-da biitinley yok, abatlanysy yaramaz. Sahypalary yyrtylan, kopiisi
lanarsyz | gacypdyr, ¢yzylypdyr, bulasdyrylypdyr. Kitaby tidzeden dikeldip

bolmayar.






