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Moayab KaTHAIITaH 02ab3U TEHIJIaMa, TEHICU3JIMK Ba
TEHIJIAMAJIap CUCTEeMAJIAPUHU YLl MY JIapu

Xaitnap Paynosuu Pacynos
xrasulov71l@mail.ru

Cobup XKypakynosuu CoOupos
Byxopo aBnaT yHUBEpPCUTETH

AHHOTamus: Makonaza MOIyJib KaTHAIIraH 0ab3W TEHIJIaMa, TEHICU3JIMK Ba
TEHIJIaMajap CHCTEMAJapuHU e4ull Yycyyuiapu OaéH KwinHrad. MHTtepdaon
«TymyHnuanap Tabpudu» yCylIHHH KyJIaral XoJiaa JapCHU caMapaiy YTl Hyuiapu
kenTupuiarad. Knumk rypyxjiapra 6epuiauiiyg MyMKUH OYarad Oup HeuTa BapuaHTIaH
nbopaT MUCOJIIAp TaBCUSl KUJIMHIaH.

Kamur cy3nap: Moayinp, TEHIVIamMa, TEHICHU3JIHK, cucteMma, «TymryHuanap
TabpUPU» YCYJIH, KHUHUK TypyxJjap.

Ways to solve some equations, inequalities and systems of
equations involving the module

Haydar Raupovich Rasulov
xrasulov71l@mail.ru

Sabir Jurakulovich Sobirov
Bukhara State University

Abstract: The article describes some of the equations, inequalities and methods
of solving systems of equations participated in the module. There is given interactive
"definition of concepts™ method to teach the lesson effectively using it. Examples of
several options that can be given to small groups.

Keywords: module, equation, inequality, system, "Definition of concepts"
method, small groups.

MHHOBaIMOH TabluM MYXUTHAA YKyBUMJIapHU (UKpJiam Ba MymIoxaaa
IOPUTHILNra YPraTHII MyXHM CaHAJTaad. YPraHMIaéTraH MaB3y, Xal KUIMHASTTaH
MyaMMO OVin4a TaHKUIUH, KpeaTuB, MKOAu (hUKpIa KOOUIUsATHATa 3ra OYITUII 3ca
Oapua coxanapia Kywid pakoOaT MyXWUTH MaBXKyJ OYiraH IIapouTAa ailHHKCA
myxumaup. Iy cababnu OyryHru KyHAa TabiuM Myaccacajapujia YKyBUHIApHU
MyaMMOHHM Xap TOMOHJaMa TaxJIJIMKA ypraHumra OJaTJIAaHTUPUII  Tanad
KWJIMHMOK/IA.
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Ymby uznanumaa « Tyuynuanap mavpuguy ycyiam Xakuaa cy3 OpUTMOKUYUMHU3.
YHUHT Makcaau YKyBUMIap TOMOHHUAAH Ha3apuil OMIMMIIApHU MMyXTa YpraHUIUIINHA
aHUKJIAll, yJlapAa akaJAeMUK TYIIyHYAJapHU MIAKJJIAaHTUpHUILIaH uoOopar. Meton
épraMmia, MIYHUHTIEK, YKyBUMWJIAp TOMOHUAAH «MaB3yra JIOMp TasHY TYyLIyHYaaap
Ma3MyHUHUHI KaHYAIMK 1apa)ka/la aHTJIAaHTaHJIMTY aHUKJIaHaau. TasHY TyllyH4Yanap
KaHYaJIuK MyXTa Y3namrtupuica, Tajgadamap YKyB Ba MyTaxacCUCIMK (aHiapu
acoclapyJaH IIyHYalIMK Tyna xabapaop Oymagw». Maskyp  MeromsiaH
doigananuinga XxaMm MyaisiH TapTuOra puos KinHaau. YyHOHYU:

1) YKATYyBUMHUHI ¥3M YpraHwiraH MaB3yra JOUp TasHY TYyLIyHYaJapHU
aXpatud oJlaau Ba TypyXJap/iaH yJIapHu TabpudIantau cypaniy;

2) rypyxJiapra ypraiuirad MaB3y Oyiunya:

a) TasiHY TyIIyHYaJIapHU aXpaTud KypCcaTHIIL,

0) yJapHU TU3UMIIAIITUPHUIIL,

B) TU3MMIIAIITUPWITaH TyIIyHYaJapHU Tabpuduamigad udbopaT TOMIUPUKHU
oepaau.

Tankukor naBpuaa «Moaynb KaTHamraH Oab3u TEHIVIaMa, TEHICH3JIMK Ba
TEHIJaMaJlap  CUCTEMAJIAPMHHA  €YWIN  MyJUlapu»  MaB3yCMHHM  ypraHMINJIA
«TymyHyanap TaBcupm» ycyauaas GoiIataHuIan. YKyBUHIapra Ma3Kyp METOIHH
KyJUlalira acocjaHTaH TOMNIIMPUK VKYB MAIIFYJOTHHUHT SIKYHUH OOCKUYHIA
oepunau. Jlactnad YKyBUMJIAPUHUHT YMyMUU COHUJAH KENMUO YMKKAH XOJ/1a KUYHK
rypyxJjapra OupUKTUPHINO, yiapra Uil KOFO3H TaKJIUM dTUJIAIH.

MabiayMku, abCoNIIOT KHMAT OelIrucu UIITHPOK ITTaH TEHTJIaMa, TEHICHU3IIUK
Ba TEHIVIAMAJIap CHUCTEMAJAPUMHU €YMILNJa OCpUJITAHJIADHUHT AaHMUKJIAHMII COXACH
TONMUJITaHJaH KeWWH, MOJIyJIb OCTHAArd M(oIaHu UILIOpacu Y3rapMmaiauraH coxasiap
axpaTud OJIMHAIM Ba Xap OMp coxaja MHCOJIIAp ajloXuja-ajioxuaa edmind, cyHrpa
HaTwkagap oupnamtupuiag. byHnaa, upoaaHUHT UIIOpacu y3rapMaluraH COXaHH
aHUKJIAIl Ba TEHICU3JIMKHU TEHT Ky4jiu (PKBUBAJICHT) CHUCTeMajapra akpaTHII
MyXHM axamusiTra sra. UyHkH, ojataa YKyBuniap OyHaai TEHICU3IMKIApPHUA €UHUIIIa
KaBoOTa KyImMM4Ya coXajJapHH KyITuO OJMMHMINNTA €KW JKaBOOJaH aipuM COXalapHU
TYIIUO KOJTUIIUTA MY KYUHIIIaIn.

Monynp Oenrucu KaTHaIITaH OJTMiA TeHrjaMa Oepuirad OYJICcHH.

1. |f(x)| =c xypunummma OYyica, TeHrIaMa MOIyJb Tabpudura Kypa
Kylujaruia e4niaiu:

{f(x) >0, {f(x) <0,
V)
f)=c,  =f(x) =g

Oynaa ¢ = 0 1a e9uM MaBxKy/Il.

¢ < 0 ga TedHrnama e4umra sra Oyiamaiam.

2. |[f(x)| =|g(x)| xypunummma Oyica, TEHIIIAMAHUHT WKKaJla TOMOHUHH
KBaJipatra omupuoO, TEHTJIaMaHU €YUIl MyMKHUH:
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(fCID? = UgD? (f(x))? = (g(x))?,
OyH/aH 3ca, TeHI1aMa
fx) =g), fx) =—g(x)

KypuHMIITa Kenamu. Mucon cudartuga KyWugard TeHIJIaMaidapHu KypuoO
YUKAUJIVK.

a) |[4x —7| =|3x + 2| Teurnmamanu euyunr. VKkkuHuM OaHIga KEITHPHIITaH
nynnan ¢organannO, ymoly TeHIJIaMaHu €9aMu3.

4x —7 =3x + 2,

4x —7 = —(3x + 2).

5
X1 = 9,x2 =;

2KaBoO: (g ;9).

0)|lx —3| —|x+ 2| =5.

1-ycyn. YOy KYpHUHUIIAAArd TEHIJIaMalapHHA €YHIN YIyH MOMAYJIb HYHIard
noJaTapHUHT HOJIJIAPU TOIMINO, Xap OUp OpalvK ydyH TE€HIJIaMa €UnIaIu.

X € (—oo0; —2] U (—2;3] U (3; ).
X € (—oo; —2] 6YucuH:
—(x—3)+(x+2)=5 =5=5.
Jlemak, 6apua x € (—oo; —2] nap y4yH TEHIJIUK YPHUHIA OYTau.
x € (—2; 3] 6yncun:
—(x—-3)—-(x+2)=5 =>-2x=4x=-1=2.
x € (—2; 3] opanukma eunum HyK.
X € (3; ) oyncuH:
x—3—(x+2)=5=-5=5.

X € (3; 00) opanukaa euuM HyK.

XKaob: x € (—o0; —2]

2-ycya. Monynauar 3-xoccacuman |a| + |b| = |a + b| doiinananu6, |a| +
|b| = |a + b| Tenrnuk ab = 0 6ynranga 6GaxapuauinuHu Onmamus. Jlemak,

|lx = 3| —|x+ 2| =5,
|x + 2| + |-5] = |x — 3|,
lx +2|+|-5|=[x+2-5|=|x—3] =
—-5x+2)=20,x+2<0,x<-2.

XKapob: x € (—oo; —2].

B) |x? — 9| + |x? — 16| = 7 TeHrIaMaHU EYMHT.

IOxopuna KEJITUPUJITaH TEHICU3JIUK/IaH (MOJTy THUHT 3-xoccacH)
dhoiiamaHaMu3:

|x2 — 9|+ |16 — x?| = x> =9+ 16 — x?| = 7,
(x2-=9)(16 —x?) >0,

WWW.OPENSCIENCE.UZ 9 @) ]
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x—3)x+3)x—4)(x+4) <0.

XKapob: x € [—4; —3] U [3;4].

r) [x — 2| + |x — 1] = x — 3 TeHrIamMaHu €4MHT.

TeHrmamMady OpaaHKIapra aXpaTHII yCylId EpaaMHaa €4l MyMKHH. JIeKMH
ypTHOOp Oepub Kaparanja, yam TOMOHHM MycOar, YHT TOMOHH XaMm MycbOar Oyica
eunM MaBXyn. YHAa x = 3 6ynranma, x —2 > 0,x —1 > 0,

(x—2)+(x—1)=x—3 = x = 0. Hoas conn dca 3 1ax Karra sMac.

JleMak TeHIJIaMa €4MMIa 3Ta dMac.

1) \/ |x2 —6x + 7| — 1 = |x — 3| — 1 uppauroHa TeHrTaMaHX €YHHT.
HpparuoHaln TeHIJaMaHd €YMII y4yH TEHIJIaMa MabHOIa dra OyiaaWrad coxa
TomMIKO, ednM YIia coxagaH HM3lIaHaad. MaB3yHHHT OONUIAHUIINAIA KEITHPUJITaH
ycyiapaan (oimananaMu3. DHI aBBalIO TEHIIaMa MabHOTra dra OYyJaauraH COXaHH
TOIIAMU3:
|x? —6x+7|—1=>0,
{ lx —3]—1=0.
T x2—6x+7=>1,
[x2—6x+7S -1,
x—32=>1,
L [x —-3< -1
([x2—6x+6 =0,
[xz —6x+8<0,
x =4,
L [x <2
Jlemak, x € (—00;3 —\/§] Ul[2;4] U [3 + /3 ; 00).

Tenrnmamanu Kyiumarnda €3u0 OJaMU3: \/ |[(x—=3)2-2|-1=|x-3|—1.

|x — 3| = y neb 6enrunam kuputamus. Y xoJ1a TeHIIaMa KyWnaard KypUHHIITa ra
oynmamu:

Jy?—2l-1=y-1.
Yuby sHru ¥y3rapyBUWIM HMppalMoHall TEHIJIamMa MabHOTa »ra Oyiaaurad
COXACHHU KYPUO YMKAMU3:
{|y2—2|—120,
y—1=0.
y2—22>1,
L,z —-2<-1,
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OyHaaH KyWuaard HaTmka keaub unkamu: y € {1} U [\/§ ;00).
Tenrnamanu HKKM TOMOHUHM KBaJpaTra OIIHPaMuU3;

ly? =2|-1=y*-2y+1,

ly? = 2| =y? -2y +2.
lal = b;b = 0a = b;a =—>b >xkauauruau uaodarTra oauo,
y:—2=y?-2y+2y*-2=—(y*-2y+2)
TEHIJIAMaHUd €4YaMM3 XaMJa OJIOMHTH Y3rapyBuWiIapra KaWTuO, eduMIIapHH
TOIIAMU3.

KasoO: 1; 2; 4; 5.
. T T
e) 2msinx = |x — E| — |x + E| TPUTOHOMETPHUK TEHTJIAMAHH €UYUHT. MOy THUHT

XYCYCHUSTUIAH KeJIUO YUKUO, TCHTJITaMaHU

X € (—00; — g) U —% ; %) U E ; 00) opaNMKIap/a aJoXHuaa-aToXuaa eIaMus.

a) x € (—oo; — g) OyncuH. Y Xoija TeHIJIamMa Kyuujard KYpUHMINra sra
oynanu:
2msinx = —x+§+x+§=n,

JACMaK

1 T
sinx = 5 =Xx= (—1)kg+7'[k;k =—1;-2;-3;-

0)x € [—%; g) Oy JICHH.

2msi 4 r
= — —— - =
msinx X 3 X >
X
sinx = ——.
T
by Tenrnama daxat x = 0 euumra ara.
c)x € E ; ©0) OyacuH. Y X0i1a
o T T
= —_—— —_—_—= — -
msinx = x > X > vis
1 T
sinx = S x= (—1)k+1g+ nk:k =1,2,3,
*aroo: X = (—1)k%+ nk;k=—-1;—-2;-3;;x=0; x = (—1)k+1%+
nk; k =1,2,3,:-

OHJIM MOJyJb KaTHAITaH alpuM TEHIJIamMallap CUCTEeMACHHHM €YMIIHHU KYpHuO
YUKAMU3:

=yl ==
XK) { Y 3’
sinx + siny = 1
TEHIJIamMasaap CUCTEMAaCUHU €YUHT.

WWW.OPENSCIENCE.UZ 1 @) ]
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Tenrnamanap cucTeMaCUHHU UKKU X0J YIyH KYpHUO YUKaMu3.
x—y =% x—v=—2I
a){_ y_ 3’ 6){ y_ 3’
sinx + siny = 1; sinx + siny = 1.
a) XOJHU KYpHO YMKAMIIHK:

_ 2T
y_x 3 )
2T
sinx + sin (x—?> =1,
1.3
=>Smx—§smx—7cosx= 1 =
T T

= sinxcos§ — singcosx =1

:sin(x—%)zl

Ll ok

X 3=3 T
5w

x = —+ 27k,

6
T
y=g+2nk, k € Z.

yHuHrAek, 0) X0 XaM euuiaau:

=2 ok
x ==+ 2mk,

5
y=?+2nk,k€Z.

e) sin’x — cos?3x = 2|sin3x| + |sinx] —% TPUTOHOMETPHK
CUUHI.
EBuumr: sinx — |sinx| — 1 + sin?3x — 2|sin3x| +§ =0,

2

1
(lsinxl — E) + (|sin3x| — 1)? =0,
2

1
(lsinxl — E) =0 (|sin3x| — 1)% = 0,

1
|sinx]| 5= 0 |sin3x|—1 =0,
|sinx| = 3 |sin3x| =1,

T T wk
x1=ig+ﬂk,kEZ; xz Zigﬁ-?,kez.

Wkkana eqrM OUpIAIITHPUO YMYMHIA €4MM OJTMHAIH.
KaBo0O: x = i%+nk; keZ.
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HlyHuHTACK, MOIYJNb KaTHAITaH TEHICU3IUKIApHU Oup Heda ycyJuiap
épaMuia eyuil MyMKHH. TeHICU3IIMKIIapHu Oepriininura Kapad KyJjail Ba palroHal
yCya TaHimad €duIil MyXUMAUp. TEHTCH3IMKIAPHW €YHII YYyH alpuM TasHY
MabJIYMOTIIAPHU KEITHPAMU3:

1. |x| < a (a > 0) 6yca, TEHICU3IUKHUHAT eYuMU —a < X < a Oymaau.

2. |x| > a 6yaca, TEHTCU3IUKHUHT €YMMHU

x> a,
[x <-a

TEHICH3IMKJIAPHUHT eduMmyap OwupriammMacuaad wubopatr Oymaau. Ymly
TEHTCH3JIUKJIADHU MOJYJb Tabpudura Kypa Ba TEHTCH3JIMKHH HMKKaja TOMOHUHH
KBaJIpaTra Omupuo XaM eIHIll MyMKHH.

3. |1 —2x| > 3 — X TEHICU3IUKHHA €UUHT.

bupunun TeHTcH3NMKaaH GoinanaHud eqaMus:

1-2x>3—x,
1 —2x < —(3 —x);

(x < =2,
4
i x> §
Jemaxk,
4
X € (—o0; —=2) U (5, 00)
Oymau.
2x — 3 -
x2 =11

TEHTCU3JIMKHH €YHUHT.

TeHrcu3nuKHN MKKana TOMOHMHM KBajJpartra OomupuO OepuiiraH TEHICHU3JIMKKa
HKBHUBAJICHT TEHICU3JIMKHU XOCHJI KHJIAMU3:

x #+1,(2x — 3)? = (2x% — 2)?,
(2x—3—-2x*+2)2x—3+2x2-2) >0,
(2x? —2x+1)(2x*+2x—5) <0,
(2(x —0,5)%2 4+ 0,75)(2x% + 2x — 5) < 0.

bupunun kymnaiiTyBun MycOar, 11y ca0abnu XaMmM TEHICH3JIMKHU HKKaja

TOMOHUHU YHra Oynranaa Kyiugarua KBaJapar TEHICU3JIMK XOCHJI OYiaau.
—1-V11 -1+ x/ﬁ]
2 ’ 2 '

by eunm opacupga +1 HykTamap Teruuuid OYIATAHIIUTU YYyH YMKapUO Taruiad

2x%4+2x—-5<0, xel

TCHICU3JIMKHUHI YMYMI/IfI CYMMHHN XOCHJI KUJIaMHU3.

Kapoo: [‘Hﬁ; —1)u(-1;1)U (1;m2‘12].

i) [x2 — 3x — 15| < 2x? — X TEHICU3IMKHH EUYHHT.

WWW.OPENSCIENCE.UZ 13 @) ]
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TeHrCU3INKHY S4UI Y9yH OMPUHYH TeHTCH3IHKAAH (QoiiIanaHaMus.
—(2x%2 —x) < x? —3x — 15 < 2x?% — x.
XOCHI KUIMHTAH KYII TEHICH3IMKHH TEHTCH3IMKIAD CHCTEMACHTa KeITHPHO,
eqaMu3.

5
{sz —4x —15> 0, (—00: —§> U (3; ),
2
x“+2x+ 15> 0, (x+1)2+14 > 0;x €R.
Kapob: (—00: —g) U (3; ).

K) ||2x + 1| — 5| > 2 TEHI'CU3JIMKHU CYHHT.

TEeHrcU3IUKHN €UHuIll YYYH HMKKHHYM TCHICHU3IUKIaH (oiimamanu0d, xap Oup
TEHICU3MKHUHT €YMMJIApU TYIUIaMH OWPIAIITHPHINO, TEHICHU3IMKHHHT yMYMHI
€YMMH OJIMHAIN.

[ |2x+ 1| —5> 2,
[2x + 1] =5 < =2,
[[2x + 1| > 7,
2x + 1] < 3,

2x+1>7,
2x+1<-17,

—3<2x+1<3,

x>3,
x<—4,

—2<x<1l.

Eunm kyiinaarnaa 6ymamu: (—oo; —4) U (—2;1) U (3; ).

XKaBob: (—o0; —4) U (—2;1) U (3; ).

Kentupunran wnamyHamapra kapa® VKyBumiapra TOIIUPHUKIAp Oepruiaay.
Maskyp TONIIMPUKHHU Oa)kKapuIla XaMm BaKT OO/HKETH MHOOATra OJMHHIIUA 3apyp.
JlapCHUHT SKYHMA KUCMH YYYH aXpaTWiIraH BaKTHHHI YMyMHUH XamJla TETHILIA
TONIIUPHUK YUyH aKpaTHIIAIUTaH Xy3bHi KUCMHUIAH KeIHO YMKKAH XO0Jaa Kamoa
YKyBUMJIApUHA OWp HEYTa KUYHMK TypyXJiapra OWPHKTHPHIN, yJiapra TONIIHPUKHH
XaM SXJIMT €KW KUCMITapra akpaTraH X0J1/1a TaKJIuM dTHII MaKcaara MyBO(UK.

TOITIINPUKIAH HAMYHAIJIAP:

TeHrnamanapHu €4UHT:

1. |4x? — 49| + |4x? — 25| = 24;

2. 271l = %(Ix + 1|+ |x — 1J;

3.11—lgx| + |1+ lgx| = 4(1 — Ix;Sl);
4.12x = 3|+ |x — 4] = 6;

5. [2¥ — 1|+ |2¥ — 2| = 1;

6. 21-14x=1l — 42 _ 25 4 3
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|x2+4x+3|-x
2—|2x+x2|
8.x2=9]|+|x—2| =5;
9.13x — 2| + |[4x — 6| — |6 — x| = 21;
TeHrcu3IMKIapHU €YHHT:
10. |x — 2| < ’2—‘;

11, g
T x=2|-2 !
12. |[x + 3|+ |[x — 4] > 9;
2_ _
13. X 2x+1|+ X 1|_12<0;
x=2

x2—4x+4

14. |x — 6] > |x? — 5x + 9|;

2
x2—=7|x|+10
15— < 0;
x2—6x+9
x2—3x+2|

16. |5——

X“+3x+2
17.|12x + 1| = 7| = 9;
18. |sinx| + |cosx| < 1;

19. Tenrnamanap cUCTeMacHMHU KAHOATIAHTHPYBYU X,y € (0;%) opanuKJIaru

cosx
cosy - 2C0$2y,
COHJIAP XY TIUTHHA TOIUHL: § (o iy
siny Vi

20. y = |3x — 1| + |x + 1| — 3x QyHKUMUSIHUHT SHT KHYUK KAAMATHHHA TOTIMHT.

Makonaga Ma3kyp Typllard MacajajlapHd €YMIIHM YKyBUMJIApra ypratumiiia
TEHICU3JIMK YMYMHI KYpuHUIIIa Oepuind, MOAYJb OCTUIArd HM(OJaHu HILIOpACH
y3rapMaiiiuran coxajapra axpaTull Ba OJKBUBAJICHT CHUCTEMaiapra KeJITHPHIL
OpKaJIu TYUIYHTUPUIL TaBCUSI KWUJIMHTaH.

Avitm  xousku, [1-17] makonamap goupacuaa oiau0O OOpHITaH MMM
M3JIaHUIIUIApJa XaM TabJuM Oepuill cudaTUHU SHaAQ SXIIHIANTa OaruilIaHTaH
NMeJaroruk  TaBcusulap Oepuirad. YmlOy Typaard MacajajapHd — YpraHuml
VKyBuUmwiIapjaH (TajabanapiaH) MaTeMaTHK MacajaJlapHd MYCTaKWwi paBHUIIA
MyXOKama KWJIUII UMKOHHMSTHHU Oepaauran OwiauM, KYHHMKMa Ba Majakajapra sra
OynumHu Tana® Kwiagu. ByHman tamkapu, YpraHuiaraH ycyjuiap YKyBUMJIAPHUHT
KeJIrycuJa MOAYJb KaTHAIITaH TEHTCH3JIMKIIAp Ba TEHICU3JIMKIAp CHCTeMajapuaaH
Kyl ¢oinananuiran makonanapau [18-30] Taxjawn Kuimumnuiapu Ba ypraHuluiapura
€pmam Oepamu. YUyHku, ymOy Makojaiapja MOIyJib KaTHamrad udoaanapHu
COIJANAIITUPUII, YJIapHU KAHOATJIAHTUPYBUM VY3rapyBuM Ba MapaMmeTpiapHU
aHUKJIAII Ky TaJiad KUJITMHAIH.
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