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IHTEI'PAIIA 3MICTY TA HECTAHJAPTHUX METOIIB PO3B’s13YBAHHSA3A1AY
3 AJITEBPU Y CTAPIIIA IIKOJII

IHocTanoBKa Ta OOGIPYHTYBaHHS AKTYaJbHOCTI
npodéaemn. CydacHWH eTam CYCIIIBHOTO pO3BUTKY
BIPI3HAETBCS  HASABHICTIO PpANY KOPIHHUX 3MiH,
3yYMOBJICHHX 3POCTAIOUYMMHU TEHICHIIISIMU 70 iHTerparii
B yciX cdepax CyCHiIbHOI TpakTHKH. Bce OimbIImm
MOMTUTOM KOPHUCTYIOTBCA (haxiBIi MIMPOKOTO MPOGiiro,
gKi Mormu O BigmoBigath motpebaM  3IiCHEHHS
IHTErpaTUBHMX TEHJCHLIN y BCiX cdepax IOICHKOT
JUSUTBHOCTI. |HTerpaTWBHI TEHJCHII, B CBOI 4Yepry,
3YMOBIIIOIOTh 3MiHY CTpaTerii 1 HalliOHAILHOI CUCTEMH
ocBiTH. /11 CydacHOTO HayKOBOTO ITi3HAHHS BcE OULIBII
XapaKTEepHOIO CTa€ BTpara OJHOOIYHOCTI 3HAHB,

MOCHJIEHHST poni  aOcTpakmidd, sKi BiZoOpaxaroTh
3arayibHi 3B 53KH, HA OCHOBI AKHX (OPMYIOTHCSI HAOYHO-
KOHIIENITYalbHI MOJEJi, y3arambHeHI Hao4yHi o0pasu
MPEIMETIB AIHCHOCTI, AKi BiqoOpa)aroTh Pi3HI iCTOTHI
CTOPOHH B iX B3aeMO3B’s3Ky 1 emHocti. HaTomicTs
TpajJMiliiHa CHUCTEMa BHUIIOi OCBITH HE BPaxoOBYE
HEeoOXiTHOCTI BIITBOPEHHS 1[1JIICHOT KApTHHH CBITY 1 Te,
Mo Yycmixu MaiOyTHbOro (axiBIsl 3HAXOAATHCS B
3aJ€KHOCTI HE TIABKH BiJ TIJIHOMHH OBOJOMIHHS
CICIiaJbHICTIO, aJie 1 BiJl IIMPOTH HOro 3HaHb. Tak Ha
HOBill OCHOBI 3pocTae norpeda B pi3HOOIYHMX 3HAHHSX,
3a0e3NeueHHl 1HTEeNEeKTYallbHOTO PO3BHUTKY JIIOIMHHU,
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3JaTHOI /0 3aCBOEHHS HOBHX 3HaHb, CaMOCTIHHOIO

NOUIYKY Ta  BMIHHA  BHUKOPHUCTOBYBAaTH  HOBY
iH(pOpMaIlifo, BUXOBaHHS HABHMYOK IEPETBOPEHHS 3HAHb
y 3Hapsanas akTuBHOI  aii, (opMmyBaHHS yMiHb

CaMOCTIIHO BIAIIYKYBaTH IUISXH PO3B’SI3yBaHHs 3a/1au
Yy HeCTaHJAPTHUX CUTyamiix|[2, 4, 6].

B cBoemy yka3i mpo HEBIAKIAAHI 3aXOAH IIOIO
3a0e3neueHHs (DYHKITIOHYBaHHS Ta PO3BHTKY OCBITH B
Vkpaini IlpesupenT VYkpaiHm 3BepHYB yBary Ha
CTBOPEHHS YMOB JUIA WiATPUMKHA 1 CTUMYJIIOBaHHS
PO3BHUTKY 00mapoBaHMX IiTeH, camopeaii3allii TBOpUOi
0COOMCTOCTI B CydacHiil mikoisi. PO3BHTOK JIOTIYHOTO
MUCIICHHSI, JITOPUTMIYHOI KYJIBTypH Ta MPOCTOPOBUX
ySIBJIICHb TPUHHATO BITJHOCHUTH [0 MEPIIOYEPTrOBHUX
3aBllaHh HABYAHHS MaTEMAaTHKH B IIKOIi. BomHouac
OCTaHHIM YacoM YCE 4YacTillle HaroJIOIIyeThCs Ha
(opMyBaHHI B YYHIB 3arajbHUX NPUIOMIB pO3yMOBOI
IiSUTBHOCTI, 30KpeMa, TPHHOMIB  HECTaHAAPTHOTO
(HemaOJIOHHOTO) MHCIICHHS, SKe HEoOXiJHe He JIHIIe
IpU BUBYCHHI MAaTEMaTHKH, a W IHIIAX IIKITBHAX
TIPEIMETIB.

AHayi3 ocTa”HHIX JocaikeHb 1 myOJikaumiii.
[HTerpamito po3rmsmaloTe SAK IMporec o0 €AHAHHS, B
pe3yNbTaTi SIKOro OTPUMYIOTBCS IUTIICHI 3HAHHS, Taki
nmocrinuuky sik 1. 1. bex, H. Ky3smenko, O. 5. CaBueHKo,
P. 3. Mycradina. 3okpema, P.3.Mycradina Tpakrye
IHTEeTpalil0 sK OO0 €KTUBHHI Mpolec 00 €THAHHS
paHinie audepeHLiiioBaHnX €IEMEHTIB B HOBY SIKICTh 3
o3Hakamu IiticHocti [3, c. 24-28]. b. B. Axunibincbka
BHU3HAYa€ IHTETpaIlifo, sK TPOLEC BCTAHOBICHHSA
3B’s3KiB, MO  3a0e3MeuyloTh  B3a€MO3AJCKHICTD
€JIEMEHTIB 1 MOSIBY «iHTETPaTUBHOI BIacTUBOCTI» [1,c.
51-54].

MosknuBi BapiaHTH peaii3arii iHTerparii B OCBITi
MpeACTaBICHI B  JOCHDKCHHAX  pIIy  aBTOPIB
(O. A. Abnynninoi, H. C. Aatonosa, C. Y. 'oHuapeHka,
K.K.Ty3a, b.H.EpaunieBa, 3. 1. 3arsszincekoro,
B. P. Imbuenko, B. I. Karana, 10. M. Kousrina,
B. H. Makcumosoi, T. M. Miunrasosa, H. A. IlooBHuko
BOI, H. 1. CBeTnnoBcbkoi, 1. A. CuuennikoBa,
1O. C. TronnikoBa, I. I1. SIxoBnera).M. I'. Ianuyk [4, c.
33] TpakTye TmemaroriuHy IHTETpamif0 SK JOIIEHO
OpTraHi3OBaHWH  3B’S30K  OJHOTHITHUX  YacTHH i
€JIEMEHTIB 3MiCTy, OPM 1 METOJIiB HABYAHHSA B paMKaX
OCBITHBO{ CHCTEMH, III0 BEJE IO CAMOPO3BUTKY yUHIB Ta
CTYICHTIB.

CaMOpO3BUTOK Y4HIB OOYMOBIIOETHCS IIPOLIECOM
TBOPYOTO MHCIEHHS, € HEOOXiZHOI YMOBOIO TBOPHYOI
nisibHocTi. CaMe y mpoleci TBOPYOTO MHCICHHS
BiTOyBa€THCS AKTHBHHN IOMIYK CHOCOOIB pO3B’S3aHHSI
3anad. Ponmb Oyap-sSKHUX 3a/a4 y HaBYaHHI MaTeMaTHKH
HEMOXIMBO TIEPEOIiHUTH. AJe caMe Mg dac
PO3B’sI3yBaHHSA HECTaHIAPTHUX 3a1a4 y4Hi
OBOJIOJIBAIOTh HOBHMH METOJAMH Ta MpPHAOMAaMH,
MalOTh MOXIIUBICTh 3aCBOIOBATH HOBI MaTEeMaTHYHI
(dakTH, SAKi BOHH 3MOXYTh 3aCTOCOBYBaTH IijJ dac
PO3B’SI3yBaHHS IHIIKX 3a]1a4.

Mera crarri nomsArae y
OOTpyHTYBaHHI  IHTETPOBAaHOTO  HaBYAHHS
CTapIINX KJIaciB HECTAHIAPTHHUX
pO3B’sI3yBaHHs 3a]1a4 3 alureOpH.

Metoau gociailzKeHHsI: meopemuuni (aHAMI3,
CHHTE3, TIOPIBHSHHS, MOJEIIOBAHHS, CHCTEMaTH3allis,

TEOPETUIHOMY
YUHIB
METO/IIB
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y3arajJbHEHHs) BHKOPUCTOBYBAJIHMCH /ISl BUBUCHHS Ta
aHali3y HOPMAaTHBHUX JOKYMEHTIB CHCTEMH OCBITH,
HayKOBOI i HaBYAJIbHO-METOANYHOI JITEpaTypu 3 TEMH
JOCITIDKSHHSI, aHaJli3y HABYAJIBHUX [IPOTPaM; eMuipuiHi
— JiarHOCTHYHI (TecTyBaHHS, Oeciay, ONMTYBaHH:);
oOcepgartiiti (menmaroriune CIIOCTEpE)KECHHS);
MIPOTHOCTUYHI (aHANI3 MIeJaroTiYHuX CUTYAITii.

Bukiag ocHOBHOro marepiajy I0CTiTKeHHS.
Ska 3ajada Ha3HMBA€THCS HECTaHIapTHOIO?
HecranmapTtri 3amaui — me Taki, DI SKHX Yy Kypci
MaTeMaTHKH HeMa€ 3araJIbHUX IPAaBUI 1 ITOJI0KEHb, 110
BU3HAYAIOTh TOYHY IIPOrpaMy iXHbOTrO po3B’si3aHHs [5].

[IpoTte HEOOXiMHO 3a3HAYMTH, IO MOHATTI
«HEecTaHJapTHA 3aJa4ya» JI0CcUTh BiqHocHe. OnHa i Ta X
cama  3a7ada Moxe OyTH  CTaHZapTHOWO 1

HECTaHJapTHOIO 3aJIEKHO Bifl TOTO, 03HAHOMIICHUH TOH,
XTO PO3B’s3y€e 3ajaui, 31 crocodaMu po3B’sI3aHHS 331324
takoro Tumy un Hi. Hanpuwkian, 3amaua: «[lomaiite
Bupa3 2X° +2y® y BUIISAAI CyMH JBOX KBAApaTiBy», €
JUIsl YYHIB HECTAHJAPTHOIO JO THX Mip, IOKH BOHU HE
O3HalloMHJIMCSl 31 CHOCOO0aMHU PpO3B’S3YBaHHS TaKUX
3aja4. AJe SIKIIO Micisi po3B’s3yBaHHS Takoi 3amadi
YUHSM 3alporioHyBaTH JEKibKa aHAJOTIYHUX 3ajad,
Taki 3ama4i Ui HUX CTalOTh  CTaHIAPTHHUMHU.
Awnanorivno 3amavya: «lIpm  sKuX  HaTypaJbHHX
3HAYCHHAX X 1 Y piBHicTE 3X+ 7Y = 23 € npaBuibH

0107» BBAXKAETHCS HECTAHAAPTHOIO AN Y4YHIB 7-TO
KJ1acy JOTH, JOKU BUHUTENh HE 03HAWOMUTD IIKOJISPIB 31
crioco0amu po3B’s3aHHs TaKHUX 3a7ad.

Otxe, HecTaHZapTHa 3aj7ada e 3ajauya,
QJITOPUTM PO3B’s3yBaHHS KO YUHSIM HEBIIOMUIA, TOOTO
yUHI HE 3HAIOTh 3a3/aJieriip Hi ciocoly ii po3B’si3aHHs,
Hi TOTO, Ha SIKMA HABYATHHHUHA MaTepiasl COUPAIOThCA il
PpO3B’sI3aHHS.

Ha xamp, iHomi BYHTEIl €IUHUM CIOCOOOM
HaBYaHHS PO3B’sI3yBaHHS 3a1aq BBa)XAIOTh
O3HallOMJICHHSI 31 CcHoco0amMHM pO3B’S3aHHS TEBHUX
BHUIIB 3aj]ad, ICISA YOTO BiJOYBAa€ThCS BHCHAXKIIMBA
NpaKTHKa IIOJI0 OBOJOAIHHS HMMHU. He MoxkHa He
HOTOJUTHCS 3 JYMKOI BIZIOMOTO aMEepUKaHCHKOTO
matematrka i meromucta /J[. Ioiia mpo Te, IO SIKIIO
BUMTE]Ib MaTeMaTHKU «BHUTPATHUTh BiIBeleHHH MHoMy
HaBYAIBHUHN Yac Ha BUPOOJIEHHS MIAaOJOHHUX HABHYOK,
BiH 3aryOuTh iHTepec Y4HIB, OyJe rajibMmyBaTd IX
PO3YMOBHMH PO3BHTOK 1 BPEIITI-pPEIIT NPOTABUTH CBOI
MOJKITHBOCT1».

SIK e JONIOMOTI'TH YYHSIM HaBUUTHUCS PO3B’SI3yBaTH
HECTaHIAPTHI 3a71a4i?

VHiBepcaIbHOTO ~ METOQy, IO  JOIoMarae
po3B’si3aT OyZIb-Ky HECTaHIAPTHY 3ajady, MalyTs,
TakKd HeMae, OCKUIbKM Il 3aJadi TEeBHOI Miporo
HenoBTOpHi. [IpoTe mocBim poOOTH Kpammx y4YUTENiB,
o JIOCSITIN MO3UTHBHHUX pe3ynbTatiB y
MaTeMaTHYHOMY PO3BHTKY Y4YHIB K y HamIiii KpaiHi,
Tak i 3a KOPJOHOM, J1a€ 3MOTy CHOpPMYIIOBATH JESKi

METOJMYHI TNPUAOMH HAaBYaHHI YyYHIB CIIOCOOIB
PO3B’sI3aHHS HECTAHAAPTHUX 3a/au.
[lepmoyeproBuM 3aBJaHHSAM €  3alliKaBJICHHS

YUYHIB pO3B’sI3aHHAM Ti€i uuM iHImOl 3axadi. HeoOxixHO
YBOXHO TWiIOMpaTH IikaBi 3amadi ©W poOuTH ix
npuBaOIMBUMHM Ui yuHiB. Haiibinpnry 3arikaBieHicTh
YUYHIB BHKJIMKAIOTh Ti 3a7adi, M0 OepyThCs i3 >KUTTH,
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NPUPOJHO TOB’s3aHI 31 3HAHOMUMHU peYaMH, JOCBiZIOM,
METOIO.

Tak micns po3p’si3aHHs 3anmadi: «JloBenite, mio
piBasEEs X —y> =30 He Mae pO3B’A3KiB y LIINX
YHCIIax», MOXKHA 3aIllPOIIOHYBATH YYHSM Y3arajJbHCHO
chopMyITIOBaTH pO3B’sA3aHy 3a7ady.

Le Oyme marm Takumii Burisa: «JloBexmite, Mo
PiBHSIHHSA

X*—y*=4p+2 (p — mWpocTe YMCIO) HE Mae
PO3B’S3KIB B IUTUX YHCIAXY.

[MpoBoasium aHami3 po3B’s3aHHs 3a/adi, KOPHUCHO
3iCTAaBISATH PO3B’SA3aHHA Ii€i 3agadi i3 padimie
PO3B’A3aHUMH, BU3HAYATH MOJKJIHBICTh i
y3arajJbHEeHHS.

Haememo mpukiiax iHTerpamii HECTaHAAPTHHUX
croco0iB PO3B’s3yBaHHS ippamioOHaJHLHOTO PIBHSIHHS 3
YYHSIMH CTapIIOi IIKOJIH.

3aBiaHH:
YBx+a-YBx—d=2.

1-1i cnoci6: nigHeceHHst 000X YaCTHH PiBHSHHS JI0
KyOa.
Po3B’s3anHs:

8x+4—3*£/(8x7*3/ﬂ+3*
s3fBx+ 4+ 3[(8x—4)7 —(8x—4) =8.
8—3*W*ﬂ8x—4+3*ﬁ8x+4*{m=8.

3HOBY migHeceMO OOWABI YACTHHU PIiBHSHHS IO
Ky0a:

Po3B’s13aTH PIBHSHHS

(8x+4)*(8x—4) = (8x+4)(8x—4)°.
(8x+4)(8x—4) = (8x+4—(8x—4))=0
8(8x +4)(8x—4) =0
8x+4=0a608x—-4=0

8x=-4 8x=4
1 1
X=—= X==
2 2

[epesipxka:

1) Sxmo X:—%,To

i/s*(_%j+4-§/8*(_%j-4 =0-3-8=2.

2) HKHLOX:%,TO

§/8*%+4—i/8*%—4:3/§—0:2.

2-1i cnocif: migHeCeHHsS 000X YaCTUH PIBHIHHS 10
Ky0a, BUKOPHCTOBYIOUH

dopmyny (a—b)® =a® —b® —3(a—b)ab
Po3B’sa3anns:

8x+4—(8x—4)—3(£/8x+4 —\3/8x—4)*
*3Bx+4+3Bx—4 =8.

8—3(%/8x+4—2/8x—4)*3/8x+4*s/gx_4 -8
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BpaxoByroun, 1110 3a yMOBOIO

Y8x+4-3Y8x—-4=2.

Jicranemo Take piBHSIHHS:

~3%23/Bx+4#Bx -4 =0

Bx+4)(8x-4)=0

X:—1a6o le
2 2

[lepeBipkoro  mepekoHyeMoOcCs, IO  oOmaBa
3HAYCHHS 3MIHHOI ¥ € KOPCHSIMH TAHOTO PiBHSHHS.
3-it cnoci6: BBEIEHHS JOITOMIKHOI 3MIHHO].
Po3B’a3aHHs:

Hexaii 3/8x+4 =u, 3Bincu8x+4=u°,
8x—4=u’-8.
Toni oTpuMaeMo Take piBHSHHS:
u-Yut-8=2 Yu*-8=u-2.
[ligHeceMo 0OMIBI YACTHHM PiBHSHHS 10 Ky0a:
u' -8=(u-2)°
u*-8=u®-3u**2+3u*4-8,
u®-8=u®-6u®+12u-8,
6u’-12u=0
u=0 abo u=2.
[ToBeprarouuck 10 3aMiHH, MAEMO:

Yex+4=0 Yx-4=2

8Xx+4=0, abo 8x+4 =28,

1 1
X=—= ==
2 2
[lepeBipkoro  mepekoHyemocsi, 1m0  oOuaBa

3HAYEHHS 3MIHHOI X € KOPEHSIMH JJAHOTO PiBHSHHS.
4-11 cnoci6: BBEIEHHS OBOX JTOMOMDKHHAX 3MIHHHUX.
Po3B’sa3anHs:
MMoknanemo 38X +4 =u,38x—4 = w.
Topni gictanemo piBHSIHHSI U—W =2,

Jlerko 6aunTH, 110 u—w =8,
Tomy Maemo cucremy:

{u—w:z,

u®—w’ =8.

Ii moxHa poO3B’A3yBaTH TakuMH CIOCOGAMHU:
MICTAHOBKOIO, TIEPETBOPEHHSM  JIPYroro piBHSHHS
CHCTEMHU, ITiJIHECEHHSIM TIEPILIOTO PIBHSHHA CHCTEMH JI0
Ky0a.

Po3B’sxeMo 11 crmocoOoM MiICTAHOBKH. 3 MEPIIOTro
piBHSHHS Maemo: U =2—W. [lincTaBumo 3HaueHHS U
B ApyTe PiBHSIHHSA:

(2+w)* —w® =8,
8+12w+6wW* +wW° —w* =8,
2w—w’ =0,
w(2+w) =0,
w=0 abo w=-2
[ToBepTarouncs 10 3aMiHU, MAEMO:

38x—4 =0a60¥8x—4 = -2
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3HAYCHHS 3MIHHOI ¥ € KOPSHAMH JTAHOTO PiBHSHHS.

OTxe, PO3MIAA PI3HUX CHOCOOIB pO3B’SI3yBaHHI
AHOTO pIBHSAHHA BUMAarae iHTerpamii piZHOMaHITHHX
MaTeMaTHYHUX 3HAHb, YMiHb Ta HaBHYOK; CTBOPIOE
YMOBH [JIsI BHPOOJICHHS YMiHb 3IiHCHIOBATH IIOIIYK
LIULIXIB ~ pO3B’sI3yBaHHSA — 3ajadi, CHOPsIMOBYE  Ha
BUXOBAHHSI B YUHIB CTaso0l 3alliKaBJICHOCTI 10 BUBYCHHS
MaTeMaTUK{, TBOPYOTO CTABJICHHS JIO HaBYAIbHOI
MaTeMaTU4HOI MisUTbHOCTI.

BucHoBkn 3 fJocCTHiTKeHHsI i MepCceKTHBH
MOAJBIINX PO3pPo6OK. Y cHCTeMi 3ajad MIKIJIBHOTO
Kypcy MaTeMaThkd, Oe3yMOBHO, HeoOXimHi 3amadi,
CIOpsSMOBaHI Ha 3aKpIIUIGHHS TII€BHOI MaTeMaTHYHOL
HaBUYKH, UTFOCTPOBaHI 3a1ad4i, TpeHyBaJIbHI BIIPaBH, 1110
BUKOHYIOTBCS 3a 3pa3kamu. [IpoTe 03HAOMIICHHS YYHiB
JTUme 31 CHeIialbHUMH ~ CHOco0aMH  PO3B’sS3aHHS
OKpPEMUX

THUITIB 3aa4 CTBOPIOE pealibHy HeOe3leKy Toro,
0 y4HI OOMEKAaThCs 3aCBOEHHSAM OJHHX IAO0JIOHHUX
npuifoMiB 1 He BUPOONATH YMIHHS CaMOCTIHHO
pO3B’s13yBaTH He3HailioMi 3amaui. ToMy OCHOBHOIO
METOI0 HaBUaHHs MaTeMaTHKH Mae OyTH He KUIBKICTb
3a7a4, pO3B’s3aHUX 3 YYHSAMH, a (OPMYBaHHS B HHUX
PO3YMOBHX Jiif Ta KOHCTPYKTHBHHX YMiHb; OBOJIOJIHHS
3arallbHAMH MIOXOJaMH IOJO TIOIIYKY CIIOCOOiB
pO3B’s3aHHS 3aIPOIIOHOBAHMX 3aJa4, B TOMY YHCIHI i

HeCTaHHAPTHUX 3amad. [lix dac  po3B’s3yBaHHA
HECTAHAAPTHUX 3aJad Y4YHI OBOJIOJIBAIOTH HOBHUMH
METOJaMH Ta  TPUHOMAaMH, MAlOTh  MOMJIMBOCTI

3aCBOIOBATH HOBI MaTeMaTH4Hi (aKkTH, sKi BOHH 3MOXKYTh
3aCTOCOBYBaTH IIiJi 4ac pO3B’SI3yBaHHS IHIIMX 3a]ad.
HecrangapTHi 3aga4i KOpPUCHI W THM, IO HE MICTSTh

ITOPUTMIYHUX  TIIXOMIB,  3aBXKIU  MOTPEeOYIOTh
MOUIYKIB ~ HOBUX  MIAXOMIB, II0  CTUMYJIOIOThH
Mmi3HaBaJbHI IHTEpecH Yy4HiB, (OPMYIOTh HaBHYKH
NIPOBEJICHHS  aHaNi3y, CHCTEMaTH3allii, BHCYBaHHIO
rinoTe3, /ONOMAaralOThb  OBOJIOMITH  JI€AYKTHBHHM
METOJIOM,  aKTHBI3yIOTh  CaMOCTIHHY  IOIIYKOBY
SAJBHICTE.
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