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Research results. Because of the difficulty in organizing and conducting excursions, they
are not often used in pre-school education institutions, although they provide solutions to many
tasks, both educational and educational. The organization of an ecological excursion requires
preliminary preparation of the educator and children, the selection and use of a number of
methods and means, in particular, problem and research tasks, and a final discussion is required
to consolidate the results.

In the course of the study, we identified levels of ecological upbringing and defined their
criteria to prove the effectiveness of the system of ecological excursions. As a result of the work
done, the number of children with a high level of ecological upbringing has noticeably (50-70%)
increased, they have developed knowledge, a positive attitude towards objects of nature and
environmentally friendly behavior.

Conclusions and perspectives of further research. As the study shows, environmental
excursions should be actively used in the practice of preschool education institutions as an
effective form of environmental education of children.

Key words: environmental education, excursions, older preschoolers, pre-school education
institutions.
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JIEAKI TEOPETUYHI ACIEKTU HABUAHHSI YYHIB OCHOBHOI HIKOJIU
PO3B’A3YBATHU PAIIIOHAJIBHI PIBHAHHS, IO 3BOJAATBCA 10 KBAJIPATHHUX

YV wixinonomy xypci aneebpu smicmosa niHis piGHAHb Ma HePIBHOCMell € OOHIEI 3 OCHOBHUX.
Bona mae poszeanysceny cucmemy 6HympiuiHbONpeOMemHUX ma MIdNCnpeoMemHux 38 s3Kis.
080100iHHA PIBHUMU CNOCOOAMU PO38 'A3YBAHHS PIBHAHb, IX cucmem, ceped AKUX i KeaopamHi, U
mi, Wo 3600AMbCsi 00 MAKUX, Ma ix cucmem CHPUSE PO3BUMK)Y MUCTEHHS, nam sami, iHmyiyii,
BMIHHSA 3HAXOOUMU BUXIO 3 HECMAHOAPMHUX CUMYAYIL, a MAKONC 8i0iepae NPoneodesmuymy pob
npu 8UBYEHHI THUUX PO30LNI8 NPUPOOHUYO-MAMEMAMUYHUX HAVK.

Memoo 3aminu 3MiHHOI MPAOUYIIHO BUKTUKAE NesHI MPYOHOWi 6 yuwnie. Tomy 6 cmammi
po32nAHymi  0esaKi Munu payioHanbHUX pIiGHAHb, WO 3800iMbCl 00 KEAOPAMHUX ULIAXOM
BUKOPUCMAHHS B8IONOGIOHUX NePemBOpeHb ma 3amiH 3MIHHUX. YcCi posensioyeani munu pieHsHb
susuaromsvcs 8 Kypci aneebpu 8-2o Kuacy, noenudnieno2o pieHs Ha84aHus. /{0 KOJHCHO20 Muny
Pi6HAHb HABEOEHO MEMOOUUHT KOMEHMAPI w000 iX po36'a3yeanHs ma 6i0ON0GIOHI NPUKIAOU.

Knrwouoei cnoea: payionanvhi pieHsaHHA, PIGHAHHA, WO 36005MbCi 00 K8AOPAMHUX,
PO36'130K PIBHAHHS, MemOoO 3aMIiHU 3MIHHOI, meopema Biema.

ITocTanoBka nmpo6JeMu. 3MICTOBA JIiHIA PIBHAHb Ta HEPIBHOCTEH € OJHIEI0 3 OCHOBHMX
3MICTOBHX JIIHI IIKUIBHOTO KypCy MaTeMaTHKH, IO MPOHHU3YE HOro MOYMHAIOYM 3 MOYaTKOBOI
mKkosu. BoHa Mae po3ranykeHy cucTeMy BHYTPILIHBOIIPEIMETHHUX (3 IHIIUMHU JIHIIMH KypCy) Ta
MDKIpEIMETHUX 3B’A3KiB. TOMy, PO3B’SA3YIOUM BEJIMKY KUIBKICTh PI3HUX BHUMAIB DPIBHSAHB, iX
CHCTEM y4H1 3HaXOJATh BIIMOBI/I 11100 PI3HOMAHITHUX NMUTaHb 3 HAYKU 1 TEXHIKH, a OBOJIOJIIHHSA
pI3HUMH crioco0amMM pO3B’SI3yBaHHS TaKWX 3aBJaHb CIPHUSE PO3BUTKY MMCICHHS, I1aM’sTi,
JiHIA piBHSIHb Ta HEPIBHOCTEH HaOyBae y Kiacax 3 MOIVIMOJEHUM BUBYEHHAM MaTEMaTHKH.

He auBnsumch Ha Te, 10 B Kjacax 3 MOTJIMOJIEHMM BUBYECHHSM MaTeMaTHKH KBaJpaTHI
PIBHSHHS, Ti, IIO 3BOJATHCS 1O TaKUX, Ta X CHUCTEMH, PO3TJSNAIOTHCS OUIBII IPYHTOBHO,
3asBJICHA TeMa 3IMIIAETHCS CKIIAJHOI0, IIPH ii BUBYEHHI B YUHIB 3aBXK/IM BUHUKAIOTh TPYAHOILI i
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TUTIOBI TIOMUJIKK. BpaxoByrouu, M0 KBaJpaTHI PIBHSHHS W Ti, MO 3BOASTHCS JI0 TAaKHWX, Ta X
CHCTEMH aKTHBHO BUKOPUCTOBYIOTHCS TP BUBUYCHHI IHIIMX 3MICTOBHUX JIIHIM MaTeMaTHKH, IHIIUX
NpEeIMETIB MPUPOAHUYO-MATEMATHYHOTO I[MKIY, TO TPYJHOLIl, IO BUKAaIOTh B YYHIB TpHU
pO3B’sI3yBaHHI PIBHSHB, MO0 3BOJATHCA 10 KBAAPAaTHUX, Ta iX CHUCTEM, MOXYTh BUKIUKATH
HE3pYYHOCTI B MOJANBLIIA HaBYaJIbHO-MI3HABAIBHIA iSUIBHOCTI mIKoJsApiB. Tomy rimboke
OCMHCIICHHS Ta PO3YMIHHS yYHSIMHU JAaHOI TEMH € OCHOBHUM i3 HaWBAXIMBIMIUX 3aBJaHb, 110
CTOSITH IIEPE]T BUUTEIISIMA MaTEMATHKH.

AHaJi3 aKTyaJbHUX A0CixxkeHb. [Ipobiema po3B’s3yBaHHs PIBHSAHB Oylla aKTyaJlbHOIO
3/1aBHa, TOMY BiJOMOCTI PO HUX MOXKHa 3HaiiTu Bke y mparpsx [liodanta AnexcaHapidchbKoro
(I cronirTst), anb-Xope3mi (6au3bko 780—-850), bxackapu (1114-1185), JI. diboHaudi (6a13bKO
1170-1250), JI. [Mavomi (1454—-1514), JIx. Kapmano (1501-1576), M. Illridens (1487-1567),
®. Biera (1540-1603), M. Kerrepa (1571-1630), A. Xipapa (1595-1632), P. lexapra (1596
1650), 1. Herotona (1643-1727), K. Maxopena (1698—1746) tomio. SIkio 3BepHYTHCS 10 pOOIT
CyJacHHX MaTeMaTukiB, TO MokHa BuHOkpemuTH podotn C.T.3aBamo (1919-1990),
H.A. Binenkina (1920-1991), A.T. Mepsnska, B.b.IlonoHcbkoro, ski KpiM HHUTaHb
PO3B’sI3yBaHHS PIBHSHb, 3aiMAIOTHCSI MUTAHHSMHU METOJMKN HABUAHHS MAaTEMATHUKH, € aBTOPAMH
IKUIbHUX MiApy4YHUKiB. Cepesa IHIIMX HAyKOBI[B, XTO IIKABUBCS 1 ILIKABUTHCS 3asBICHUMU
NUTAaHHAMH, cioig  3asHaunTd  B.1 Mixainoscekoro, B.A. Bumencwkoro, [.B. ®@enaxa,
O.A. Capany.

Meta crarTi: y3araJibHEHHS Ta CHCTEMAaTH3aIlisl HAyKOBO-METOJIWYHUX JOCTIKEHb 13
npoOieMy HaBYaHHS YYHIB pPO3B’SA3yBaTH PIBHSAHHSA BHUIIMX CTENEHIB, IO 3BOIATHCS 0
KBaJPaTHUX, METOJIOM 3aMiHH 3MIHHOI.

Buknang ocHoBHoro marepiany. OCKUIBKM 3MICTOBA JIiHIS PIBHSHb Ta HEpIBHOCTEH B
MIKUTBHOMY KypCl MaTeéMaTHKU € OJHIEI0 3 OCHOBHUX, TO BUBUCHHIO PIBHSIHBb NMPHUCBSYCHA 3HAYHA
YacTMHA BCHOTO HaBYAIBHOTO vacy. UinbHE MicIle cepel YCiX iX BHIIB 3aliMarOTh KBaJpaTHI
PIBHSHHSI Ta pIBHSAHHS, IO 3BOIAThCA N0 KBaapaTHuX. Tema «KBampaTtHi piBHSHHS»
posrisigaeTbes y 8 kiaci, Ha il BUBUGHHS BIIBOAUTHCS 16 ToauH — 6a30Buit Kypc, Ta 33 TOIUHU —
noryiOaeHui. 3po3yMisio, IO B Kjacax MOTIHOJICHOTO KypCy Il TeMH BUBUYAETHCS JETANbHIIIE,
30kpemMa 3MmicT Temu «KBampaTHi PIBHSAHHS» € OUIBII PO3IIUPEHUM: PO3TIIANAETHCS TaKOXK
PO3B'I3yBaHHs KBaJpaTHUX PIBHSAHB 3 MapaMeTpamu; po3B'sS3yBaHHS palliOHAIbHUX PIBHSHb, SKI
3BOJIATHCS 0 KBAJAPAaTHUX; METOJ 3aMIHM 3MIHHOI IIPHU PO3B'I3yBaHHI palllOHAILHUX PIBHSHB [4,
c.26; 2, c.14].

Cepen piBHSIHb BHIIUX CTEIEHIB, II0 MPOMOHYIOThCA y 8 Kiacl MiJ 4ac BUBYEHHS TEMU
«KBagpaTHi piBHSHHS» MOTJIUOIEHOTO PIBHS HaBUaHHS, ajle HE BUBUYAIOTHCA 3a PIBHEM CTaHIapT,
MOHa BUJIUTUTH PIBHSIHHS HACTYITHUX THUITIB:

1) pisustanst Buay (x + a)(x + b)(x + c)(x +d) = A(a,b,c,deR),Bsxuxa + b = c + d;

2) piBusunsg Buay (x + a)(x + b)(x + ¢)(x + d) = Ax?(abcdA # 0), B saxux ab = cd,

3) cuMmeTpuuHi pIBHAHHS YETBEPTOrO CTENEHsS, IO MaroTh Burasg ax* + bx3 + cx? +
+bx+a=0(ab,ceR,a=+0),

4) 3B0pPOTHO-CUMETPUYHI piBHAHHS ueTBepToro cremens ax® + bx3 +cx?+dx+e =0
(a,b,c,d,e€eR,a + O),,ae% = (2)2;

5) omHopimHi  piBHsHHS ~ gpyroro  cremens  af?(x) 4+ bf(x)g(x) + cg?(x) = 0,
nea,b,ceR, f(x),g(x)— nesxi GpyHKii;

6) piBusunsg Buny (x + a)* + (x + b)* = A (a,b,A € R);

bx
=c (c#0).
px2+nx+q = px2+mx+q

PosrnsHemMo criocoOu ix 3BeieHHS 10 KBaIpaTHUX.
1) PiBHsAHHS BUIY
(x+a)x+b)(x+c)(x+d)=A(a,b,c,deR),
B IKOMY @ + b = ¢ + d, po3B’SI3Y€ThCS IUIAXOM 3HAXOKCHHS «BUTITHOTO» CIIOCOOY rpYyIyBaHHS
MHOKHHKIB:

7) pIBHSIHHS BUILY

(x?+(a+b)x+ab)(x>+(c+d)-x+cd)=A
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Ta BBEJCHHSIM 3aMiHH
x>+ (a+b) x=t,
ITICJISt YOTO BOHO 3BOJMTHCS JI0 KBAAPATHOTO.
Mpuxkaan 1. Po3s’s3aru piBusuus (x — 4)(x + 2)(x + 8)(x + 14) = 1204.
Posp’szanns. baunmo: — 4 + 14 = 2 + 8. Omke, «BUTIMHUN» crocid rpymyBaHHS Oyae
takum: ((x — 4)(x + 14))((x + 2)(x + 8)) = 1204.
Maemo: (x2 + 10x — 56)(x? + 10x + 16) = 1204.
3po6umo 3aminy: x2 + 10x = t. Toni:
(t —56)(t+ 16) = 1204,
t? — 40t — 896 = 1204,
t? — 40t — 2100 = 0.
3a macmigkoMm 3 oOepHeHoi n0 Teopemu Biera (t; + t, = 40, t;t, = —2100): t; = 70,
t, = —30.
PoGnstun 3B0poTHY 3aMiHy, OTPUMYEMO:
x* +10x =70, |[x?+10x-70=0,
x* +10x = -30, | x> +10x+30=0.
1) x2 + 10x — 70 = 0,
D, =25—-1-(=70) =95,
x; = —5—+/95, x, = =5 +/95.
2)x?+10x+30=0,
D; = 25—1-30 = =5, D < 0 — piBHSHHS HE Ma€ AIHCHUX KOPEHIB.
Binnosins: —5 + v/95; —5 — +/95.
2) PiBHSHHS BHIY
(x+a)(x+b)(x+c)(x+d) =Ax?*(abcdA # 0),
B siIKOMy ab = cd, po3B’s3y€ThCsl 3HOBY X TaKH ILISIXOM 3HAXO/DKECHHSI «BHTITHOTO» CIIOCO0Y
TpyIyBaHHS MHOYKHHKIB!
(x?+(a+b) - x+ab)(x*+ (c+d) x+cd) = Ax?,
a jaii — AineHHsaM 060X yacTul Ha x2 # 0 (60 x = 0 He € KOpeHeM PiBHAHHA) 1 3aMiHU
x+2=t,
IICJISE YOTO BOHO 3BOJUTHCS JI0 KBAJAPATHOTO.
Mpuxaan 2. Poss’s3atu pisaaaus (x — 4)(x + 5)(x + 10)(x — 2) = 18x2,
Po3B’si3anns. bauumo: — 4 - 5 = 10 - (— 2) ix = 0 He € KOpeHeM PIBHSIHHSA. 3TPYyIyeEMO
BIJIIIOBITH1 MHOKHUKH:
((x— D) (x+5))((x + 10)(x — 2)) = 18x2.
Maewmo:
(x? +x—20)(x? + 8x — 20) = 18x2.
[Moninumo o6uaBi yacTuuu Ha X2 # 0:
20 20
(x+1-2)(x+8-2)=18.
3poOumo 3aMiHy: X — zx_o = t. Toni:
(t+1)(t+8) =18,
t?+9t+8 =18,
t2+9t—10 = 0.
3a HaciigkoM 3 00epHeHoi 10 Teopemu Biera (t; + t, = —9, t;t, = —10):
t; =-10,t, = 1.
[Ticnst 3BOPOTHOT 3aMIHU, OTPUMYEMO:
20

x—7=—1o, x? +10x—20=0,
20 x> —x—20=0.
X——=1,
X
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1) x2 + 10x — 20 = 0,

D, =25—1-(-20) =45,

x;==5-v9:5=-5-3V5x,==5+/9-5=—5+ 35,

2)x?>—x—20=0.

3a HaciigkoM 3 00epHeHoi 10 Teopemu Biera (x5 + x, = 1, x3x, = —20) Maemo:
x;3 =—4, x, =5.

Bimmosins:—5 — 3v/5; —4; —5 + 3+/5;5.

3) Cumempuune pieHsHHs YETBEPTOTO CTEIICHS, IO MA€ BUIJIST

ax*+bx3+cx?++bx+a=0(ab,ceR,a+0),

3BOJUTBLCA JI0 KBAJPaTHOIO LIISAXOM JiIeHHS 060X yacTuH Ha x2 # 0 (60 x = 0 He € KOpeHeM
PIBHSHHS) 1 TAKAM TPYIyBaHHSM OTPUMaHUX BUPA3iB:

1 1
a-<x2+ﬁ>+b-(x+;)+c=0

Ta BBEACHHIM 3aMIHU
1
X + o =t.
Mpuxaan 3. Poss’s3ary piBasans 4x* — 8x3 + 3x2 — 8x + 4 = 0.

Po3B’si3anns. baunmo, mo x = 0 He € KOpeHeM 3aJaHoro piBHSAHHA. ToMmy TOALTUMO
00u/IBi YaCTHHY PiBHAHHA Ha X2 # 0:

4x2 —8x+3 -4+ 2 =0
X X
3rpynyeMo oTpuMaHi1 BUpa3u HACTYITHUM YMHOM !
(x2+L)—g- 1 —
4-(x*+5) -8 (x+3)+3=0.

. 1 )
Hexait x + o= t, ToAal

Maemo:
4-(t2-2)—-8t+3=0,
4t —-8—-8t+3 =0,
4t2 -8t —5=0,
D; =16 —4-(=5) = 36,
436 1 _4+V36 10 _ 5

t —= = -,
1 4 2' 2 4 4 2
ITicyist 3BOPOTHOT 3aMiHH, OTPUMYEMO:

1
X+ =7 [2x +x+2=0,

X
1_5 2x* —5x+2=0.
X

X+===,
2
1)2x2+x+2=0,
D=1—-4-2-2=-15,D < 0 — piBHSIHHA HE Ma€ JTIICHUX KOPEHIB.
2)2x?2—5x+2=0,
D=25-4-2:-2=9,
5—/9 5+v9
X, =—— = = 2.
2:2 2:2

1
— 51 X5
) .1
Bignosigs: > 2.
[{ikaBo, IIO0 CHUMETPUYHI PIBHSHHS MAarOTh TaKy BJIACTHUBICTH: SKIIO BiAMIHHE BiJ HYIS
. 1 .

YHCIIO A € HOTO PO3B’A3KOM, TO 0OEpHEHE YMCIIO0 ~ TaKOXK Oyze HOoTo PO3B’SI3KOM.
4) PiBHSHHS BUIY

ax*+bx3+cx?+dx+e=0(ab,c,d,eecR,a+0)
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Ha3UBAETBCA 360POMHO — CUMEMPUYHUM DIGHAHHAM YETBEPTOrO CTENEHs, SKIIO MDK
KoedilieHTaMi BUKOHYETbCS YMOBA

a (b 2

=)

Ilix "ac Horo po3p’s3yBaHHS CHOYATKY AUIATH OOMIBI YaCTMHM PiBHsAHHA Ha x2 # 0 (6o
x = 0 He € KOpeHeM PIBHIHHS), IOTIM 3TPYIOBYIOTh OTPUMaHi BUPa3H TAKUM YHHOM:

a-<x2+ a )+b-(x+i)+c=0
b2x?2 bx

Loy
Tx

1 BBEJICHHSAM 3aMiHU

PIBHSHHSI 3BOJISITH IO KBaPATHOTO.
Ipuxnan 4. Po3p’s3atu piBHAHHS
x*—2x3—-18x2—-6x+9 = 0.

2 2
, b 1 .
Po3p’sa3anHs. YMoBa g = (E) , TOOTO 5= (_—6) , BUKOHY€ETbHCS, OTXKE PIBHSIHHS € 3BOPOTHO
— cuMeTpraHEM. X = 0 HE € KOpeHeM, TOMY NOAUIMMO 0OKIBi YacTurY Ha X2 # O:
6, 9
x?—2x—-18—-=+==0.
X X
9 3
3rpyIyeMo BUpa3y: (x2 + P) -2 (x + ;) - 18 =0.
. 3 .
Hexait x + e t, ToAal
2
3
(x + —) = t?,
g
x>+ 6+ =t?
X

x2+%=t2—6.
X

Maewmo:
t?—6—-2t—18=0,
t?—2t—24=0.
3a HaciIKoM 3 00epHEHOT 10 Teopemu Biera (t; + t, = 2, t;t, = —24):t; = —4, t, = 6.
[Ticnst 3BOPOTHOT 3aMiHU, OTPHUMYEMO:
3
X+ =74 X2 +4x+3=0,
3 x* —6x+3=0.
X+ —=06,
X
1)x?2+4x+3=0.
3a HacaiaKoM 3 obepHeHoi 10 Teopemu Biera(x; + x, = —4, x,;x, = 3), Maemo:

X, =-3,x, =—1.
2)x?—6x+3=0,
D;=9-1-3=6,
x3 =3 —v6,x, =3 +/6.
Bimmosins:—3; —1; 3 + V6.

5) Oonopionumu pieHsnHsMU TPYTOTO CTEIICHS HA3UBAKOTHCS PIBHSHHS BHIY
af?(x) + bf (x)g(x) + cg*(x) = 0,

nea,b,ceR,f(x),g(x)— nesxi hpyHkii.

Taki piBHSHHS TaKOX 3BOJSATHCA 1O KBAJAPATHHUX: CHOYATKYy OOHIBI YACTHHHU PIBHSIHHS
ninare Ha f2(x) # 0 a6o g2(x) # 0, micisg Y4oro BBOJATH 3aMiHy

gx) _ fx) _
‘ . % =t 8.60% =t

BIAIIOBIIHO.

3ayBasxkennst 1. Pisuicts f(x) = 0 a6o g(x) = 0 B piBHsHHI
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af?(x) +bf(x)g(x) + cg*(x) =0

OpU3BOAKTE 10 Toro, mo ado g(x) = 0,a60 f(x) = 0 BignosizHo, i e ciig po3rIgnaTH SK
OKpeMUI BUIAJIOK MiJ] 4ac po3B’sI3yBaHHS TaKoro piBHAHHA. [IpoTe, HaifuacTime po3risaaloThCsa
piBHsHHS, B skuX a00 f(x) # 0, abo g(x) # 0 mis Beix AifiCHMX 3HAYEHb 3MIHHOT X.

Hpuxaan 5.Po3B’s13aTH piBHAHHS

2:(x?2+x+1)2-7-(x—-1)?2=13-(x3-1).
Po3B’s13aHHs.
2-(x?+x+1)2=-7-(x—1)2=13-(x—D(x*+x + 1).
I[Moxinumo o6uasi yacTuny pisHanHs Ha (x2 + x + 1)2, ockinbkn

x2+x+1+0
1pH Oy/b-SIKAX 3HAYCHHSIX 3MIHHOT X'
2-(xz+x+1)2 7-(x—1)%2 _ 13-(x—1)(x%+x+1)
(x2+x+1)2 - (x2+x+1)2 (x%2+x+1)2 '
7-(x-1)? _ 13-(x-1)

(x2+x+1)2  (x24x+1)’
2
x—1 x—1
L 2-7 (x2+x+1) =13 xZ+x+1"
Hexaii ——— = t, toni2 — 7t% = 13t.

x2+x+1
7t2+13t—2 =0,
D =169—4-7-(-2) = 225,

-13-15 Z13+15 1
t, = =2, = =L
1 14 12 14 7
Po06istun 3BOPOTHY 3aMiHy, OTPUMYEMO:
x—1
X2+ x+1

=-2, [ Xx=1=-2x"-2x—-2, [2x2 +3x+1=0,
x> —6x+8=0.

x—1 1 |TXx=7=x*+x+1,
XX +x+1 7

1)2x?>+3x+1=0,
D=9-4-1-2=1,
X, = i G X, = 3+ 1
22 22 2

2)x?—6x+8=0.

3a wHachmigkom 3 obepHeHoi g0 Teopemu Biera (x3 +x, =6, x3x, = 8), Maemo:
X3 =2,x4 = 4.

Biamosigs: —1; — %; 2; 4.
5) PiBHSHHS BUIY
(x+a)*+(x+b)*=A(a,b,AeR)

3BOﬂHTBCHlK)KBaHpaTHOFO3aMﬁHHO
a+b

x+—=1t.
2
HMpuknaan 6. Po3s’s3atu pisusuns (x — 6)* + (x — 4)* = 82.
Po3B’s13anHs. BBenemo 3aminy

TOM1 x=t+5.
(t+5—6)*+(t+5—4)* =82,
(t—D*+ (t+1)* =82.
Bukopucrosytoun 6iHoM HbroToHa
(a + b)* = a* + 4a3b + 6a?b? + 4ab® + b*,
OTPUMAEMO:
t*—4t3+6t2 —4t+1+t* + 43+ 6t% + 4t +1 = 82,
2t* +12t?2 - 80 = 0,
t*+6t2—-40=0.
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3a  macmigkoM 3 oOepHeHoi g0 Teopemu Biera (t2 +tZ = —6,tit: = —40):
t? = —10; t2 = 4.
t* = -10, t, €0,
t2:4, t3 :_2,t4 :2
[Ticyst BIAMOBITHOT 3aMiHH, OTPUMYEMO:
X, =—2+5=3,
X,=2+5=71.
Binmosins: 3; 7.
. ax bx
6) PiBHsAHHSA BUY vrimere Toemra = € (c#0)

PO3B’SI3y€ThCS IUIAXOM JUIEHHS YMCEIbHUKA 1 3HAMEHHHMKA KOXKHOTro Jipody Ha x # 0 (6o x = 0
HE € KOPEHEM PIBHSHHSA) Ta BBEJICHHIM 3aMIHU

q
px + Y =t,
IICJISL YOTO BOHO 3BOAMTHCS JIO JPOOOBO — paIliOHATIBHOTO, K€, B CBOIO YEpry, 3BOAUTHCSA 10
KBaJIpaTHOTO.
Ipuxnan 7. Po3p’s3atu piBHAHHS

4x 3x _

4x2-8x+7 = 4x2-10x+7
Pos’si3anns. Ockinbku x = 0 HEe € KOpEHEM pIBHSHHSA, TO MOIUIMMO YHCEIBHUK 1

3HAMEHHUK KOYKHOTO JIpo0y Ha X!

4 3
7 7 = 1.
4x—8+— 4x—10+—
X X

Hexait 4x +§ = t, TONI:

4 3
r—s -0 v
4-(t—10)+3-(t—8)—(t—8)(t—10)
(t — 8)(t — 10) =0
4t — 40+ 3t—24—t>+18t—80
(t — 8)(t — 10) =0,
t? — 25t + 144

(t—8)(t—10) 0,
t? — 25t +144 =0,
{(t —8)(t—10) = 0.
t? — 25t + 144 = 0,
D =625—4-1-144 = 49,
_25-7 _ 2547

tl—T:9, tz— 5 :16.

[Ticnst BUKOHAHHS 00EpHEHOT 3aMiHU, OTPUMYEMO:

e
4x+;=9, {4x2 -9x+7=0,

7 4x* —16x+7=0.
4x+— =16,
X

1)4x2—-9x+7 =0,
D=81—-4-4-7=—-31,D < 0 — piBHSIHHA HE Ma€ JIIICHUX KOPEHIB.
2)4x? —16x+7 =0,
D, =64—-4-7 =36,
8—/36 1 8+v36 7 1
= :_1x2: :—:3—_
4 2 4 2 2

) .1 1
Bignosigs: > 3 >

X1
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[Ipu BUBYEHHI PO3MVIIHYTHX THUIIIB PIBHSIHb METOIOM 3aMiHM 3MIHHOI JOLLUIBHO CTBOPHTH
TAONUITI0, 0 SKO1 OMpalbOBAHWN MaTepiall 3aHOCUTHCS TOCTYMOBO, BIAMOBIAHO O BUBUYEHOTO
TUIY piBHSHHSA. TabIUIst MOKE MICTUTH, HAIPUKJIIA]], TaKi CTOBIIIIL:

— 3arajJpHUH BUJ PIBHSIHHS;

— 3aMiHa, SIKY CJil BUKOHATH, 1100 3BECTH PIBHIHHA 0 KBaJPAaTHOTO;
— KOMEHTap II0JI0 TIEPETBOPEHHS PIBHSHHS JI0 BUIY KOJIM 3aMiHa CTa€ OYEBUIHOIO.
[Ticnst 3anoBHEHHSI, TaOIUI HAOyBae HACTYITHOTO BUTIIALY (Tabmuis 1).

Ta6auus 1.
PiBHSIHHSI BUIIMX CTeIEHIB, 10 3BOAATLCSH 10 KBAJIPATHHX
3arayibHUH B PIBHSHHS HeoOxigna 3amina Kowmerap
1) (x+a)(x+b)(x+c)- x4+ (a+b) -x =t | IpynyBaHHS MHOXHHKIB «BUTIIHUM)
(x+d)=Aa+b=c+d CrocoooM
D (x+a)x+b)(x+c)- ab ['pynyBaHHS MHOXKHUKIB «BHIiIHAM»
-(x+d)=Ax? ab =cd x+ > t CII0CO0OM Ta BUKOHAHHS JUICHHS 000X
4acTHH Ha
x2#0
x*+bx3+cx?+bx+a=0 1 BukoHaHHS JiICHHS 000X YACTHH HA
X+ =t x2 # 0 Ta rpynyBaHHs BUpa3iB
Hax* + bx3 + cx? + dx + d BukoHaHHS JiICHHS 000X YACTHH HA
a_ (b)? X+t =t x2 # 0 Ta rpymyBaHHs BUpa3iB
+e=0,2=(7)
5af?(x) + bf(x)g(x) + fx) g(x) | BukoHaHHs fileHHsS 000X YacTHUH Ha
+cg?(x) =0 g(x) f(x) | f2(x) # 0a6o g*(x) # 0.
B) (x+a)*+(x+b)*=A ‘+ at+b Bukopucranus 6inoma Herotona
2
) i br__ _ . P + 9_, BuKoOHaHHS [UIEHHS YHCENbHUKA 1
px +”x+‘(1C :’6 )+mx+q X 3HAMEHHHKA KOXKHOTO0 1po0y Ha X # 0

3ayBa)KUMO, TOJaHA TaOJUII MOXE BHKOPHCTOBYBAaTHCh Ha PI3HHMX eTamax: IIiJ 4ac
MEPBUHHOTO 3aKpIIUICHHs, MiJ 4Yac pO3B’sS3yBaHHS BIPAaB, a TaKOX IiJ 4ac KOHTPOJIIO 3HaHb,
30KpeMa, GpOHTAIBLHOTO ONMUTYBAaHHS (3aKPUBAIOYM, HAITPUKJIIA]] APYTUA a00 TPETilk CTOBITYUKH).

BucHoBku. Sk 3acBimuye JOCBi HABUYAHHS YYHIB BUKOPUCTOBYBATH METOJ 3aMiHHM 3MIHHOT
IpU PO3B’s3YBaHHI palliOHAILHUX pPIBHSIHb, TPUBAJe 3aCTOCYBaHHS 3a3HAYEHOTO METOIY
JI03BOJISIE: PO3BUHYTH B YYHIB OpIEHTIIIIO SK B THIAaX PIBHSIHb, TaK 1 Opi€HTAIlil0 y BHOOpI
BIJINOBIIHUX MEPETBOPEHb Ta BIAMOBIAHUX 3aMiH; PO3BUHYTH MOIIYKOBI HABMYKH (SIK OT MOIIYK
ONTUMAIILHOTO CHOCO0Y PO3B'SI3KY); PO3BUTKY IOCIHIIHUIPKUX HABUYOK Ta CIPHUSIE PO3BUTKY
iHTyinii yuHiB. Meton 3aMiHM 3MIHHOi, KpIM 3a3HAYEHHUX AacCMeKTiB, BIAIrpae TaKOX 1
MPOMEJCBTUYHY POJIb JJIi HaBYaHHS TeM K caMOi MaTeMaTUKd, Hampukiaa, TteM «Cucremu
pIBHSIHB JApyroro mopsaky» abo «llepBicHa Ta iHTerpam», Tak i TeM B IHIIUX HTPUPOAHUYUX
HayKax.
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OaunnoBa O. A., Konabixk 0. A. Hexoropble TeopeTHYecKHe acCHeKTbl 00y4eHUs!
YYeHHKOB OCHOBHOW IIKOJbI pelliaTh PallMOHAJbHbIE YpPaBHEHHMs, KOTOPbIe CBOIATCH K
KBa/JPaTHBIM.

B wkonvnom xypce aneebpul codepicamenvhas aunus YpagHeHUll U HEPAGEHCME A6/Aemcs
OOHOU U3 ocHosnblx. Ona umeem pa3eemeNEHHYI0  CUCEMY  BHYMPUNPEOMEMHbIX U
medxcnpeomemuvix cesazeu. OsnadeHue pazHbiMu CROCOOAMU peuleHUs YPAGHEeHUN, UX CUCMeM,
cpeou Komopuvlx ecmb KeAaopammuvle, U me, KOMopwvle CB00SAMCS K K8AOPAMHbIM, a MAKH#Ce UX
cucmem, cnocobcmeayem pazeumuio MulUlIeHUs, NAMAMU, UHMYUYUU, YMEHUIO HAXO0OUMb 6bIX00
U3 HeCMAaHOapmMHbIX CUMYaAyull, Kpome mo20 uzspaem nponeoesmuyecKylo poib Npu U3yyeHuu
Opy2ux pasoenos ecmecmeeHHO-MamemMamuyeckux Hayx.

Memoo 3amenvl nepemenHot mpaouyuoHHo 8vi3bleaem mpyoHocmu y yuenuxos. Ilosmomy 6
cmamve paccMompeHvl munsvl payUoOHAIbHLIX YPAGHEHUU, KOMOpble C800AMCs K K8AOPAMHbIM
nymem coomeemcmeyrowux npeobpasoeanuti u 3ameH. Bce paccmompenuvie munvl ypagHeHuu
usyyaromes 6 Kypce aneebpvl 8 knacca, yenyonennoz2o yposHs obyuenus. K kaswcoomy muny
VpasHeHuil 0anbl Memooudeckue KOMMEeHmMapuu KacameibHo UX peueHus U cOomeemcmeayouue
npumepbl.

Knrouesvie cnoea: payuonanvuvie ypasHeHus, YpPAGHEHUS, KOMOpble CBOOSAMCA K
K8AOpamubIM, peuieHue ypasHeHus, Memoo 3aMeHbl nepemMenHoll, meopema Buema.

Odintsova O. O., Kondyk Yu. O. The some theoretical aspects of teaching students to
solve the rational equations, which are reduced to square equations.

The content line of equations and inequalities is one of the main in the school algebra’s
curricula. It has a branched system of intrinsic and intersubject connections. The mastering of
different methods of solving various types of equations their systems including square ones, and
those reduced to such, and their systems contributes to the development of students’ thinking,
memory, intuition, the ability to find a way out of non-standard situations. This mastering also
plays a propaedeutic role in studying other chapters of natural sciences and mathematics.

The variable substitutions’ method a traditionally causes some difficulties for students.
Therefore, there are considered some types of rational equations, which are reduced to square
equations by using the corresponding transformations and variables substitutions in the article.
All types of reviewed equations are studied in the course of algebra of the 8th year, in-depth level
of education. They are 1)(x + a)(x + b)(x + ¢)(x + d) = A(a, b, c,deR), wherea + b = c + d;
D(x+a)(x+b)(x+c)(x+d) =Ax?(abcdA #0), where ab =cd; ax*+bx3+ cx?+
+bx +a=0(a,b,ceR,a+ 0); ax*+bx3+cx?+dx+e=0 (a,b,c,d,eeR,a+0),

2
where % = (g) ;oaf?(x)+bf(x)g(x) + cg?(x) =0, nea,b,ceR, f(x),g(x) are some
functions; (x + a)* + (x + b)* = A (a, b, A€R); pxzjzﬂq + prf:lHq = c(c # 0). There are

provided methodological comments on solution and relevant examples for each type of reviewed
equations.

Keywords: rational equations, equations, which are reduced to square equations, solution
of the equation, Viet theorem.
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