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TOPTIHIII A9PEXEJII TEHAEYJIEPAI LHEIITY TOCIJIAEPI

AngaTtma.  Makamna,  JJeMeHTap — MareMaTuKa  IOHJICPIHIH
«OKaHAPTBUIFAH OarJapiaMara» KelryiHe OaillaHBICTBI TyBIHAAFaH TOPTIHIII
JOPEXKENTi TeHACYJIEeP/Ii eIy MoceeCiHe apHallFaH. DJIeMEeHTap MaTeMaTHKa
Oy GarapiiaMara KeIIKeHTe JICHIH JIe TOPTIHII Jopexeni TeHaeynep oenrini
JICHIeiIe KapacThIpbUIFaH. AJlaiijla MEKTeNl MaTeMaTHKAChIHBIH JKaHa
Ma3MyHFa Kellyl OyJ1 »karjaiira jkaHa cepmiH Oepeni men oitnaiimbiz. Con
cebernTi, MaKanaaa TOPTIHILIL JOpeXKeNl TeHAeyIepal MEeNIyAiH KaHa TCLIl
«Deppapu  omici» KoHE OHBIH HETI3IHAE IICHIUICTIH ecem TypJepi
KapacTeIpbUIFaH. Makaiia, MaTeMaTHKaHbl OKBITY OiCTEMECi CallaChIHBIH
MaMaHJapblHA, MYFaliMJaepre, JOKTOPAHTTAp MEH MAarucTpaHTTapra
apHaJIFaH.

Tyitin ce3nep: Tennmey, TeHIeymiH Typi, TEHACYIIH MICUIIMI,
CBI3BIKTBIK TEHJIEYJIep, KBaJPATTHIK TEHACYJEpP, KOPCETKIIMTIK TEHIeYyep,
JOrapupUMIIK TEHACYJep, TPUTOHOMETPUSIIBIK TEHACYJEp, pPalldOHAIIIBIK
TEHJACYJep, HppAlMOHAIABIK TEHIeYylep, YIIIHII Jopexkeni TeHAeyep,
TOPTIHIII JAopexkeni TeHxaeynep, Kopaana ¢opmynackl, KOMIUIEKC CaH,
KOMIUIEKC TYOipep.

Topminuwii 0apesiceni menoeynepoi uieuty

1-mbican. Tenpeyni meminiz: x* — 13x2 + 36 = 0
Hlemryi: t = x2 (t > 0) anMacTBIpyBIH €HTI3eMi3,

t2—t+36=0

t—9)(t—-4)=0

t1=9 > x2=9 = x =43

=4 = x2=4 = x =42

Kayaowr: -3; -2; 2; 3.

2-mpican. Texpeyni menniniz: 16x(x + 1)(x +2)(x+3) =9
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Mlerryi: 16[x(x + 3)][(x + D(x +2)] =9
16(x2 +3x)(x2+3x+2)=9

x2+3x=t
16t(t+2) =9
16t2+32t—9 =0
1 9
tlzz, t2=—z . \/
1 _ —3++10
n=g O T =42 +120-1=0=x2= —
9 9 3
tr=—_ =x2+3x=— _ = 4x2+12x+9=0 = x34=+ _
4 4 2
}Kaya6bl:ﬂ—i'm3_.
2 2 2 "2
3-mbican. Tenneyni meminiz: (x2 +x+1)2—-3x2—-3x—1=0
Memyi: x2+x+1=t= —-3x2—-3x—1=-3t+2
t2—-3t+2=0 = t1 =1, tr=2
t1i=1= x24+x+1=1=x2+x=0=>x1=0,x1 = —1.
-1++5

2=2=>x24+x+1=2 =2x24+x—-1=0= x34 =
2

Kayabpr: =1=V5: —1; 0; =1+V5"
2 2

Jlooosuxo (J/Iyuoincu) @eppapu

Jlooosuxo (Jhuoocu) @eppapu ( uman. Lodovico Ferrari ; 2 axnan 1522,
Bononvss — 5 xazan 1565 ) — mepminwi Oapediceni menoeyoiy cannvi
WewiMin mankan UmaibsaH Mamemamuei.

Omipbastul

15 arcacvinan 6acman Jhyuoacu Deppapu munanovik mamemamux [orceponramo
Kapoanonviy woxipmi 601001 scone kepemem Kabinemmepin mezawmol. Ocwvi
vaxvimga Oetiin Kapoano xyomulx menoeynepoi weuly aneopummin Oineen,;
Deppapu mepminwi O0apediceni menoeynepdi wewlyoiy ykcac 20icin maba
anowvl. Kapoano exi aneopummoi oe oziniy High Art kimabwinoa scapusinaowl.
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1540 orcvinet on ceaiz ocacap Peppapu Munan yHusepcumeminiy npogheccopui
001001, Oipax 1556 dicvLnvl on ©3iHiy myzan Jicepi bononvsea opandvl, oHOA 01
Mamemamuxa npogeccopuvl 6010vl. Anatioa, ken yzamai, 44 scacka moneanza
Oellin 0Nl KeHemmeH Kaumbvic 00710bl - MYpaKkmsl Kayecemmepee cCaukec, 63
ankeci Hemece OHblH cyuikmici ynagaw. On ewkawan 0ipoe-0ip
MAMeMAMUKAIBIK HCYMbICMbL OACHIN WUbIEApa alMAaobl.

®eppapu daici

Ke3 kenren canpap epicingeri x* + ax3 + bx?2 +cx+d =0
(1) TepTinm gopexeni TeHaey oepiicid. by tenaeyni memry yuria @eppapu
oJliciH maianansi, Ky0 TeHASY Il menryre kenripemis. bepinren teHueyi
x* 4+ ax3= —bx? — cx — d Typinzge xka3pim anambei3. OChl TEHICYIH €Ki

2x2
JKarbIHA I[a

GpHeFIH KOoCaMbI3, COHJIa TGHILCYI[IH COJI JKarbl €Ki

CaHHBIH KOCI)IHI[!)ICBIHBIH TOJIBIK KBaJIpaTbIH 6epeI[1
(x2 + _ )2=( —b)x —cx—d 2)

2
Conrbl TeHIEYIIH ekl >karblHa Jga (X2 +M)y +7 OpHETIH KOCCaK,

2 4
TGH)IGYJIiH COJI JKarbl YII CAHHBIH KOCBIHABICBIHBIH TOJIBIK KBaIPaThIH 6€p€21i1

2 a
(24 LYY (ﬁ;—b+WXL+Ly—®x+(W—d)
2 72 ) 2 K

Euni y-1i (2) TeHaeyiHiH OH »afbl TOJNBIK KBajpaT OOJaThIHIAW eTim
TaHAaimbI3. On yiIiH
B2—4AC =0= (¢ 2 a2 y2
Zy—®-4(4—b+w(4—®=0

6oy kepek. by ymriami mopexeni tenaey. OHbIH Oip TyOipi Yo-Ii Tarcak

KETKITIKTL. Y aﬁi (2) Tenneyinmeri opHbiHa Kok, (x2 + “ +ﬂ)2 =
) 2
(ax + B)2 tenneyin amambi3. COHFBI TEHJICY MBIHA/TAM

ax
x2+_+ﬁ=ax+2
2

ax
2t 4702 —(ax +p)

2 2
ekl TeHaeyre Monaec. by Tenaeynepai menrin, 6epiareH TeHACYAIH TOPT
TYOIpiH anambI3.
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TepTrinwi gapeskesi Tenaeyaepai @eppapu dici apKbLIbI HIENTy

1-mpicam:  x* —12x° +41x> - 18x—-72=0

Mlemryi: x* — 12x3 + 41x2 — 18x —72 =0
x* —12x3 = —41x2+ 18x + 72
(x2)2 —2-x%2-6x + 36x2 = —41x2 + 18x + 72 + 36x2
(x*2 —6x)2= —5x2+18x + 72
(x2—6x+ 1)2= —5x2 + 18x + 72 + A2 + 2A(x? — 6x)
(x2—6x+ 1)2=—-5x2+18x+ 72 + A2 + 2Ax%2 — 12x
(x2—6x+ 1)2=(=5+2)x2 + (18 — 121)x + (12 + 72)
b2 —4ac = (18 —121)2=4(-5+21)(A12+72)
324 — 4322 + 14422 = —20A2 — 1440 + 843 + 5764
8143 — 16442 + 10084 — 1764 =0
21
A=3;7; Vi
A=3 = x2-6x+21)>2?=(-5+2D)x2+ (18— 12)x + (A2 +
72) =
(x2—6x+3)2=1-x2—18x+81
(x2—6x+3)2=(x—9)2
(x2—6x+3)2—-(x—9)?2=0
(x2—6x+3+x—9)(x*—-6x+3—-—x+9)
(x2—=5x+6)(x*—7x+12) =0
x2—=5x+6=0 x2—7x+12=0
x = —1;6. x=3:4
XKayabwr: -1; 3; 4; 6.

2-mbIcai; x* —3x2 —42x—40=0

Mlemyi: x* —3x2 —42x —40 =0
x*=3x2+42x + 40

(x%)2=3x2+42x + 40
(X2+ 1)2= A2+ 2Ax2+ 3x%2 + 42x + 40
(x2 + )2 = (24 + 3)x? + 42x + (12 + 40)
A=3
(x2+3)2=9x2+ 42x + 49
(x2+3)2=(3x +7)?
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x2+3=12CBx+7)
Dx24+3=3x+7
x2+3—-3x—-7=0
x2—3x—4=0
xX2+x—4x—-4=0
x(x+1)—-4(x+1) =0
x+1D)(x—4)=0
x=-14
2)x24+3=—-CBx+7)
x24+34+3x+7=0

x>+3x+10=0
— =3+V9-40 _ —3+V-3T_ —3+i/3T
21
Kayaowr: -1; 4;

—3+i\/3-13 —3—-i/31- 2
) .
2 2

3-mbicanx. x*—3x2—6x—2=0

Memyi: x* —3x2 —6x—2=10
xt=3x2+ 6x + 2
(x?)2=3x2+ 6x + 2
(x2+k)2=k24 2kx2+3x24+6x+ 22+ k)2 =QRk+3)x2+6x+ (2+k?
2k+3=4

1 1 9
k= = 24k2=2+ = _

24 4 1

2 2 2 9 3,
(x =4 +6x+ =(2x+
2+12>+2 : @x+ )
x+z—1_(x+2%
Dx2+ —= 2x +

2

, 1 3

x+2—2x—2=0
x2—-2x—1=0

(-2 xViF7 2+V8 2+2V2
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1 3
2) x2 +
G
x+2_+2x+2_=0
x2+2x+2=0
—2+V#=38 —2+V=4 —2+42i
X = 51 = x = > = > =—-14+1i

Kayaobwr: 1 + \/2_, -1+

4-mpicad: 2x* — 8x3 +2x2+24x —14 =0
Hlemryi: 2x* — 8x3 + 2x2 + 24x — 14 =0

xt—4x3+x2+12x—-7=0

4

mzx—l =x=z+1
0=z%—-5z24+ 62+ 3

z4=572—6z—-3

z* + Quz? + u?) = 5z2— 6z — 3 + (2uz?+ u?)
z*+ 2uz?+u? = (2u + 5)z2 — 6z+u*—3

Z=X—

2_3
(22 +uw)?=Qu+5)(2— z+
2u+5 2u+5
( 6 u? — 3
D=0= )2 =4 e
2u+5 u+

0 =36 — 4(u? —3)(2u + 5)
0 = 8ud + 20u? — 24u — 96

u=2
6
(22 +2)2 = (+V2-2 +5)%(z — )2
. 2(2-2+5)
7 +2=143(z—_)
3
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z24+2=43z+1

1) z224+2=3z—122—-3z+3 3+i/3
=0
3+4VI9=12Z 3+iV3
z= > = =>x=z+1=T+1
5+ i3
:T

2) z24+2=-3z+1
z24+3z41=0

—3+V9=2 3145 3445
—-1£V5
= T
XKayaObr: =1-y5. =1+V5. 5=iv3. 5+iV3
. 2 ] 2 ) 5 , 5 :

AJBIHFaH TaKBIPBINTHI capanTail Kele TOMEeHIET11el KOPBIThIHIbLIAPFa
Kenyre 0ojaabl Aem TYXbIpbIMIAAiiMbI3: bi3, YCHIHBINT OTBIpFaH Makamnaja,
OYTiH caHAapAblH OOMIHTIIITITDY HETI3iHAe MIeMIeTIH KypAeli MOTiHi
ecenTepAl TEOPUSIIBIK JKOHE MPAKTUKAIBIK TYPFBIIAH TajAayFa KYII CaJibIK.
OpuHe, 01p Makalia KeJIeMIHAe MYH/Iai ayKbIMIbI MOCEJIE 03 IICTIIMIH TOJIBIK
Tayblll KETEIl JereH oWjaH 013 ayJaKmbi3 >KOHE JIeé OJ MYMKIH €MecCTe.
JeiitypranMeH, oCbl TaJIJay/IbIH 631 01pa3 KOPBITHIH/BI TYKBIPBIMJIAp HKacayFa
Heri3 OOJIBITT OTHIP.

1. DneMeHTap MaTeMaTHKaHBIH >KaHAPTHUIFAH OargapiiaMachl KOMILIEKC
caHJap Il MIHJETTI1 MaTeprai peTiHae KapacThIpaabl. Al OyT 63 Ke3eriHae
YILLIHIII >KOHE TOPTIHIII ASpEkKelTi TeHAeyIep/l HIenTy/i KapacThIpyFa Heri3
0oJaaml.
2. Teprinmi gopexeni TeHaeylaepAl Mmemy OapbICbiHIA HQPIBIK
pecypcTapasl  KoiJaHy —OyJl  Mocemlenep  Kaiibl  OKYIIBUIApbIH
OUTIKTUIT1HIH Oepik 0oybIHA TiKENeH acep eTel.
3. TepTinmi gopesxerni TeHACYIep/Il ey XKoHE OJap bl ISy KAkl TaHIay
HeMece KOJ1aHOabl KypeTap Kepek Jel ecenTenMis.

MMaiinananran dneduerrep Tizimi
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KaiteinOaeB XK. T. XKatteiry, ecen ... «Maremaruka koHe Dusuka
xypHais Ne3, 2017. 2-4 6.

JK.T. KaiipinOaeB. Y OOBEKTIHIH KO3FalbIChIHA OalIaHBICTHI
kypaem matiHai ecentep. SDU Bulletin: Pedagogy and Teaching
methods. 2020/2 (53).

Kynarun E.JI. u 1p 3000 kOHKYpCHBIX 3a7a4 10 MaTemMatuke. — M.,
2003. - 380 c.
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METHODS OF SOLVING EQUATIONS OF THE FOURTH DEGREE

Abstract. The article is devoted to the problem of solving equations
of the fourth degree, which arose in connection with the transition of
elementary mathematics subjects to the "updated program". Even before
elementary mathematics moved into this program, equations of the fourth
degree were considered at a certain level. However, we think that the transition
of school mathematics to a new content will give a new impetus to this
situation. For this reason, the article presents a new method for solving
equations of the fourth degree “the Ferrari method" and the types of problems
solved on its basis. The article is intended for specialists in the field of methods
of teaching mathematics, teachers, doctoral students and graduate students.

Keywords: Equation, equation type, equation solution, linear
equations, quadratic equations, exponential equations, logarithmic equations,
trigonometric equations, rational equations, irrational equations, third degree
equations, fourth degree equations, Kordana's formula, complex number,
complex roots.

Epanueea Auda Aiimyeanosna®
1que>1<z[eH1/Ie "AJIMaTUHCKAas MIKOJIa-TULEH-UHTEPHAT ISl I€BOYEK UMEHU

114


mailto:211104056@stu.edu.kz

SDU Bulletin: Pedagogy and Teaching methods. 2023/1 (62)

II1.K. BepkimbaeBoit", r.Anmatsl, Kazaxcran
*e-mail: 211104056 @stu.edu.kz

METO/Ibl PEHIEHUS] YPABHEHUI YETBEPTOM CTENIEHU

AnHoTanusi. CTaThs MOCBAILIEHA IpOOJieMe pelIeHUus ypaBHEHUH
YETBEPTOM CTENEHW, BO3ZHUKILIEH B CBA3M C I[EPEXOAOM IMPEAMETOB
3JIEMEHTAapHOM MaTeMaTUMKHU Ha «OOHOBIIEHHYIO Iporpammy». Emie no toro,
KAaK JJIEMEHTapHas MaTeMaTHhKa IIepelula B 3Ty MPOrpaMMy, YPaBHEHUs
YETBEPTOM CTENEHU PacCMaTPUBAIIMCH Ha OIIPENEICHHOM ypoBHE. OJHAKO MBI
JlyMaeM, 4To Iepexo]] IKOIbHON MaTEMAaTUKHU Ha HOBOE COAECpKaHUE TPUAACT
HOBBIII UMITYJIbC 3TOM cuTyauuu. Ilo 3ToM NnpuYMHE B CTaTbe IPENCTaBICH
HOBBII METOJ| PEIICHUs YPAaBHEHUI YETBEPTOM cTeneHu «meron Peppapu» u
TUIBl pEIIaeMbIX Ha ero ocHoBe 3anad. Crarbd IpeAHa3HaueHa s
CHEMAJINCTOB B  0O0JacTMU  METOAMKM  IpernojaBaHUsl  MaTeMaTHKH,
IIpenogaBareiieid, JOKTOPAHTOB U aCIIUPaHTOB.

KuaroueBnsle cioBa: VYpaBHEHME, THUII YPAaBHEHHUs, pELICHUE
YPaBHEHUs, JIMHENHBIE YPABHEHMsI, KBaJPATHBIC yPAaBHEHUS, [10KA3aTEIbHbIC
YpaBHEHMSI, JTIOrapu(PpMHUUECKIE YPAaBHEHHsI, TPUTOHOMETPUYECKHE YPaBHEHHUS,
pallMOHaJIbHBIE yPAaBHEHUS, UPPALUOHAIbHBIC YPABHEHUS, YPAaBHECHMS
TpPETbEe CTENEHU, ypaBHEHUs 4YeTBepTOll cremeHu, Qopmyna Kopnansl,
KOMIIIEKCHOE YUCJIO, KOMIUIEKCHBIE KOPHH.
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