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Y3ATAZIbHEHHA | CACTEMATU3ALLIA NPU BUBYEHHI ®YHKLIOHANBHOI NIHIT
B WWKINTbHOMY KYPCI MATEMATUKU

BUKnagaHHA npegmety — Le MUCTELUTBO BYMTENs nogaTtu iHbopmauio Tak, wob ii
33aCBOEHHA YYHAMM OYN0 MaKCMMaNbHO-ePEKTUBHUM, WOO BOHW PO3yMinuM matepian i
6a)kanu BMBYATM 1oro. Tomy BUKNadaHHA Oyab-AKOI AMCUMNNIHWM BMMArae BpaxyBaHHSA
neBHuX ii ocobansBocTeit. BUKnagaHHA MaTeEMaTUKN HE € BUK/TIOYEHHSAM.

Mig y3aranbHEHHAM pPO3yMilOTb NPOLEC BUAINEHHS ICTOTHUX O3HaK 0O6’eKTy,
niaseAeHHA YaCTUHHOIO BMNAAKY Nif 3araibHUN BUCHOBOK.

CuctemaTtumsalia — ue npouec 3BeAeHHA 3000yTUX 3HaHb B €AMHY HAyKOBY CUCTEMY,
BCTAHOB/IEHHSA IXHbOT eaHOCTI [3, c. 41].

HeobxigHicTb cucTemaTtmsauii Ta ysarasibHeHHA 3HaHb Y4YHiB noB’s3aHa 3 6HaraTbma
npuynHamm. lMo-neple, He MOXKHA YHWKHYTW npouecy 3abyBaHHA, WO NPUBOAUTbL 40
3MEHLUEHHA 06’eMy 3HaHb, TPYAHOLLAM Ta NMOMWAKAM, a iHOAI i 4O NMOBHOI HEMOXAMBOCTI
BiATBOPEHHA MaTepiany, AKWIA BMBYaABCA paHiwe. [o-apyre, noBepTalyMcb [0 paHiwe
BMBYEHOMY MaTepiany, CTBOPKIOTLCA YMOBM ANA OTPUMMAHHA HOBMX 3HaHb, KpPinNKoro
3aKpinieHHA Ta noranbaeHHn. Mo-TpeTe, Le AaE MOXKANBICTb BUMTENIO HANPaBUTK POBOTY No
HaJONYXKEHHIO HeAONIKIB Y 3HAHHAX YYHIB.

3anexHo Big poni Ta MmicuA B HABYANbHOMY MPOUECi MOXHa BUAIAWUTM HACTYNHI eTanu
y3arajsibHeHHA Ta CMCTEMATU3aLii 3HaHb:

1. NepBUHHE Yy3aranbHEHHA  34IACHIOETbCA Mif, 4Yac CAPUIHATTA Ta OCMMUCAEHHSA
HaBYa/NbHOro maTepiany.

2. MoHATiliHe y3aranbHEHHA 3A4iNCHIOETLCA Ha ypoLi B npoueci poboTn Ha 3aCBOEHHAM
HOBOrO matepiasny.

3. lMNoypoyHe y3arasibHEHHA Ta CUCTEMATU3aLLiA MONATAE B BUABJIEHHI MiXK MOHATTAMM,
AKi BUBYAIOTbCA, 3aralbHUX 03HAK Ta BAACTUBOCTEN, B 06’ €AHAHHI 3aCBOEHUX NOHATL Y
CUCTEMM, PO3KPUTTI 3B’A3KIB Ta BigHOLWEHb MiX eneMeHTamMM AaHOi CUCTEMM.

4. TemaTuMyHe Yy3araJbHeHHA Ta cucTemMaTusauis 3abe3nevyyloTb 3aCBOEHHA  LiNOi
CUCTEMM NOHATb, AKI BUBYAZINCA HA NPOTA3i NEBHOrO Yacy.
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5. MiacymkoBe y3arasibHEHHA Ta CUCTEMATM3ALLIA CAYKUTb ANA BCTAHOB/IEHHA 3B’A3KIB Ta
BiAHOLWEHb MiX CMCTEMAMM 3HAHb, 3aCBOEHUX B NMPOLECi BUBYEHHA LLiSIOr0O Kypcy.

6. MixxnpegmeTHe y3aranbHEHHA Ta CUCTEMATM3ALA 34IACHIOETbCA NO PALY CYMIiKHUX
npeameTtie (MaTeMaTuKn, Gi3nKun, Ximii, iHbopmaTtnkn) [4, c. 112-114].

3micToBa NiHiA QYHKLi NPOXoANTb Yepe3 BECb KYPC MaTEMATUKKN CepeaHbOi KON,
MponegesTrKa Temn « PyHKLIi Ta ix rpadikn» BigOYBAETLCSA HA YPOKAX MaTEMATUKM LLE B
5-6 Knacax i npoxoanTb B AeKiNbKa eTanis:

1) KoM aHani3yeTbCA 3aNEXKHICTb pe3ynbTaTiB  apUPMETUYHUX Ail  Big 3MiHU
KOMMOHEHTIB;

2) KONM PO3rNALAETLCA KOOPAMHATHA MJIOWMHA i pobAATbCA BMCHOBKM MpO Te, WO
KOHiA TOuLi KOOPAMHATHOI NAOWMHW BiANOBIJAE BMOPSAKOBAHA Mapa u4ucen,
npuyomy €amHa; 6yab-AKilA BNOpsSAKOBAHIM napi uMcen BignoBigae €AMHa Touyka
KOOPAVHATHOI MNAOLMHM.

Y cbOMOMY Knaci BBOAWUTbCA OfHe 3 GyHAAMEHTaNbHUX MATeMATUYHUX MOHATb —
NoHATTA GyHKUji. TyT e po3rnagaerbca NiHiMHa GyHKUia Ta ii rpadik. IHWI BMAN PyHKUM
po3rnagatoTbCA Yy 3B’A3KY 3 BMBYEHHAM BigNOBIAHOrO MaTepiany, WO CTOCYETbCS pPeLTH
3MIiCTOBUX JiHIN Kypcy. 30Kpema, y BOCbMOMY Knaci B Temax «PauioHanbHi BMpasu» Ta

. . . o . koo — .
«KBagpaTHi KopeHi» y4yHi O3HaMomaolTbCA 3 PyHKUiAaMM v == i ¥ =/x Ta iX
k4

B/IACTUBOCTAMM.

Y pes’sToMy Knaci po3rnagaetbca KBagpaTtuyHa ¢yHKLUiS. BMBYeHHA ii BhacTuBocTeM
NoB’A3YETbCA 3 PO3B’A3YBAHHAM KBagpaTHUX HepiBHOCTEN (HyAni QYHKUI, NPOMIXKKM
3HAKOCTa/IOCTi, 3POCTaHHA i cnagaHHA yHKUii). Po3rnAagaloTbcs TaKosK HaMnpocTiwi
nepeTBOpeHHA rpadikis pyHKuin [3].

Mo 3aBeplweHHO 9 Knacy y4vHi NpoxogATb AeprKaBHY MiACYMKOBY aTecTauiio, ae
3aBAAHHA WO CTOoCcyloTbCcA (YHKUiOHaNbHOI 3MIiCTOBOI NiHii 3aliMaloTb BEIMKY YacCTUHY.
TunoBMMU AN1A NepLUOoi Ta APYroi YaCTUHU € TaKi 3aBAAHHA: 3HAUTU 3HaUYEHHA PYHKLUiT B AaHil
TOYli; i3 3aNponoHOBaHWX BapiaHTiB BWOpaTM rpadik 3agaHoi PyHKUIT; 3a rpadikom
BCTaHOBUTU YHKLiIO; 3HANTM 06NacTb BU3HAYEHHA 4K 06/1acTb 3HAYEHHA AaHOI PYHKLUIT;
3HAWTM NPU AKUX 3HAYeHHA X OYHKLiA HEeBM3HauyeHa; 3HANTU TOYKM nepeTuHy rpadikis
dYHKLUiM 3 Bicclo abcumc; BCTAaHOBUTU UM HanexKaTb TOUKM rpadiky OYHKUiT; 3HAUTM Hyni
dYHKUji; 3HaTM BepwuHy napabonun; Ha rpacdiky 3o06paxkeHo rpadik pyxy i noTpibHO
BM3HAYMUTM LIBMAKICTb PYXy; HAa MantoHKy 300parkeHo rpadik aeakoi GyHKUii Ha NpomixKKy,
BCTAaHOBUTU MPOMIXKOK 3pocTaHHA (cnagaHHa) GyHKUi, npomidkKM Ha akux f(x) =0 uyu
f(x) < 0; scraHOBMTM AKMI rpadik OTPMManM B pe3ynbTaTi NepeTBOpPeHb; BCTaHOBUTM
06.1acTio BU3HAYEHHA AKOI 3 NoAaHMX OYHKLi € AaHa MHOMMHa.

Hasenemo AeKinbKa NpUKNaais 3 AeprKaBHOI NiACyMKOBOI aTecTauii ana 9 knacis 2014

POKy.

1. 3HalaiTb 3Ha4YeHHs yHKLUiT ¥ = 2x — 3 y Touyi xy = —3
A)-9 6)9 B) 3 r-3
2. Mpadikom akoi PpyHKLUii € rinepbona ?
5 7 X
A yv=2x+7 B)y=x"+7 B) y=— F)y=7
X
3. Yepes AKy TOUKY NpOXoamuTb rpadik ¥ = 2x%—1?
A) (-3;-19) B) (-3;17) B) (-3; 11) r(-3;-17)
4. 3Haiaitb abeumcy BepwmHy napabonn v = 0,3x% + 6x — 2.
A)5 B) -5 B) 10 r)-10
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3
5. Ak Tpeba nepeHectn napanenbHo rpadik ¢yHKUii Y =—, wob oTpumatu rpadik

X
bYHKUiT Y = i ?
X—4
A) Ha 4 oanHULi Bropy B) Ha 4 oAUHULL BHU3
B) Ha 4 ogmHULi BNpaBo I Ha 4 ogmHWLi BAiBO
6. AKi KOOpAMHATM Ma€E TO4YKa nepeTuHy rpacdika PyHKuii ¥ = —3x+ 12 3 Bicco
abcumnc?
A) (0; 12) B) (12; 0) B) (0; 4) r(4;0)

4

Ja—3x—x?

8. 3HaWAiTb HyNi dyHKLjT v = —4x* +5x% — 1,

7. 3HanaiTb 061acTb BU3HAYEHHA GYHKUIT Y =

B TpeTiit yacTmHi noTpibHo nobyaysaT rpadik dyHKLUIT i 38 HUM BCTaHOBUTU NPOMIXKKHK
3POCTaHHA YK CMagaHHA, 061acTb BU3HAUYEHHA YM 3HAUYEHHA TOLLO.

Hanpuknag 3aBAaHHAM O4HOTO 3 BapiaHTIB € NobyaysaTth rpadik GyHKLUii ¥ = x* + 6x
i KOPUCTYOUYMCh FPadiKom 3HANTH:

1) NpomixKOK 3pocTaHHs GyHKLi;

2) MHOXXUHY PO3B’A3KiB HepiBHOCTI X~ + 6x < 0.

YeTBepTa YaCTMHA TaKOXK MICTUTb 3aBAaHHA Ha NobyaoBy rpadika dyHKL, ane gewo
CKNAAHILIOro 3mMiCTy, ane Lo YacTMHY YUYHi aKageMiyHoro piBHA He po3B’asytoTb. MNpuKkiagom

x " —Zexta” -1

€ TaKe 3aBAAHHA: NPU AKMX 3HAYEHHAX NapameTpa @ PiBHAHHA —_-—.—1 He MA€E KOpeHiB
=z
[1]?

Crapwa wKosa € NpodinbHOI, TOMYy BMBYEHHA Kypcy «Anrebpa i novyaTKM aHanisy»
MOXe BigbyBaETbCA 32 YOTUPMA PIBHAMMU: PiBHEM CTaHAAPTY, akageMidyHUM, NPodinbHUM i
nornMbneHnm pisHem. 3a akafemiyHUM pisHem nepwoto Temoro 10 Knacy € «DyHKuji, ix
BN1AacTMBOCTI Ta rpadikn». Y uiit Temi 34iMCHIOETbCA NOBTOPEHHA, CUCTeMaTM3aLia maTepiany
CTOCOBHO GYHKLIMA, AKNI BMBYABCA B OCHOBHIN LWIKOAI, MOro nNornMbaeHHs i po3LWMpPEHHS.
Micna uboro y4yHi nepexogATb A0 BMBYEHHs Temun «CTeneHeBa OYHKLIA», MOYMHAKOYM 3
PO3rNAaAy creneHesoi GyHKLii 3 HaTypaibHUMM MOKa3HMKOM, TO6TO YHKLUi Buay ¥ = x7,
nE€N Ta posrnagalotb 2 Bunagku: kKonm n =2k, k€N T1a n=2k+1 kEN.
BcTaHOBAOOTL 061aCTb 3HAYEHHA Ta BU3HAYeHHA QYHKLIM, NapHicTb GYHKUi, HyAi PYHKLT,
NPOMIXKKM 3HAKOCTANOCTi Ta MOHOTOHHOCTI.

AHanoriyHo BiabyBaeTbcA AOCAIAXKEHHA cTeneHeBOi OYHKUii 3 LM MNOKa3HMKOM
v =x" 1 EZifAACHAM NOKa3HNKOM ¥ = x™, n E R,

Ha noyaTky TeMu «TPUrOHOMETPUYHI PYHKL,iT» YYHI BUBYAOTb KOCUHYC, CUHYC, TaHFeHC
i KOTaHreHc KyTa, NOTIM nepexogATb 40 BMBYEHHA OCHOBHMX CMiBBiAHOLWEHb MiXK
TPUFOHOMETPUYHUMM GYHKLIAMW OOHOro aprymeHTy, ¢opmyn 3BeAeHHA, BAACTUBOCTEN Ta
rpadikiB TPUroHOMETPUUHUX PYHKLIM Ta Pi3HUX TPUTOHOMETPUUYHUX POopPMYAN.

Tema «lMoKasHMKoOBa Ta norapudpmiyHa GyHKUiT» po3rnagaeTbeca B Kypci «Anrebpwu i
noyaTkiB aHanisy» B 11 Knaci. CnoyaTky BigbyBaeTbca NOBTOPEHHA BigomocTen Npo dyHKLUi
Ta BMBYEHHA CTEMEHIB 3 AO0BINbHUM AIMCHUM MOKA3HWMKOM, MiCNA 4YOro BBOAATb MOHATTA
NOKa3HMKOBOI PYHKLIT, po3rnagatoTh i BhacTMBOCTI Ta rpadik. Micna uboro yyHi posrnsaaoTb
norapudmm  Ta iX BNACTMBOCTI, HaTypasbHUA norapuédm, BAaCTMBOCTI Ta rpadik
norapnomivyHoi  GyHKUIT, norapudmivyHi piBHAHHA | HepiBHOCTI, MNoOXigHYy norapudmiyHoi
byHKUji [2].
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Mo 3aBepueHHo 11 Knacy y4Hi NpoxoaaTb 30BHILUHE He3a/ieXKHe OLHIOBAHHSA, Ae
KOXXHOTO POKY NPOMOHYETbCA B cepeaHboMy 4-5 3aBaaHb (6113bKo 20% Big, ycix 3aBaaHb),
LLLO cTOCYOTbCA QYHKLN.

Hanpuknaga, 8 2014 poui 6yno 3anponoHOBaHi Taki 3aBAaHHSA.

5
1. Ha Akomy pucyHKy 306paxKeHo ecKi3 rpadika GyHKuii y =—7?
X

A b B I

2. Ha pucyHKy 306paskeHo rpadik dyHKuUii ¥ = f(x), BU3HaueHOi Ha NPOMiXKKy [—6; 6].
AKy BnactusicTb mae pyHKLia ¥ = f(x)?

L)
y|=1(x)
AN
6 0 | 6| x
/ /
A. ®PyHKLiA € nepiognyHotO I DyHKLiA € NapHOO
B. ®yHKUisA 3pocTae Ha NPOMIXKKY [-6;6] . ®yHKUis € HenapHoto

B. ®yHKUis cnagae Ha NPoMmixKKy [-6;6]
3. YcTaHOBITb BignoBigHicTb MiX dyHKUieo (1-4) Ta KinbKicTio cninbHUX To4oK (A-A)

5
rpadika uiei pyHKUii 3 rpadikom dyHKUT Y = —.
X

1. v=x+5 A. }ogHoi
2. y=5% b. nnwe ogHa
3. y=+x B. nnwe agi
4, y=sinx . nnwe Tpun
@DyHKUiOHabHA NiHIA NPOHU3YE BECb KYpPC anrebpu i po3BUBAETLCA Yy TICHOMY 3B’A3KY 3
TOTOXXHUMW NEPEeTBOPEHHAMMW, PIBHAHHAMM | HepiBHOCTAMW. BnactmeocTi  GyHKUiR

BCTAaHOB/IIOIOTbCA 3a iX rpadikamu, ToO6TO Ha OCHOBI HAOYHUX YABAEHb, | JMlWe AOesKi
B/IACTMBOCTI OOrPYHTOBYIOTbCA aHANITUYHO. Y Mipy OBOJIOLIHHA YYHAMM TEOPETUYHUM
MaTepiasom KifbKiCTb BNACTMBOCTEN, LLO MigNAraloTb BMBYEHHIO, MOCTYNOBO 36iNbLUYeTbCA.
Mig yac BUBYEHHS GYHKLiN YinbHe micue BigBoaMUTbCA GOPMYBAHHIO YMiHb ByayBaTh i YMTaTU
rpadikmM ¢GyHKLUiMA, XapaKTepmsyBaTn 3a rpadikamum ¢yHKLUiA npouecu, AKi BOHM OMNUCYIOTb
[15].

Bak/1MBOIO CKNIa40BO HaBYa/IbHOTO MPOLLECY € y3araJibHEHHA i cMCTeMaTU3aLil 3HaHb.
B uinomy y3aranbHIOOYI 3aHATTA CNPUAIOTb CUCTEMaTM3auii | Kpawomy 3aCBOEHHIO
HaBYa/sbHOro Mmatepiany. CucTemaTu3auia 3HaHb HeBig'eMHa Big X y3arasibHeHHA i ynm
lWMpwe ysarasbHeHHs, TUM bifblue BigO6GpaXKeHo MidK HMMK 3B’A3KIB i BiAHOWEHb, TUM
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lWIMpLLUe KONOo 3HaHb 06’eAHYETbCA B cucTemy. MeTa y3arasibHEHHA He TiZIbKKM B Tomy, L0606
MOHOBWUTM paHille 3aCBOEHHI 3HaHHA, a i B TOMY, WO6 HaBYMTU Y4YHIB BUKOPUCTOBYBATM
BMBYEHMA MaTepian. Mu BBAXKAEMO [OUINbHUM NPOBEAEHHA CneuiafbHUX YPOKiB
y3ara/fibHeHHS i cMcTemaTm3alii 3HaHb Nicna BUBYEHHA TeMU abo po3giny.
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AHomauyia. 3ybko B. Y3azanbHeHHA i cucmemamu3ayia npu  8UBYEHHI
QYHKYiOHANbHOI NiHIi 8 WKinbHOMY Kypci Mamemamuku.

Y cmammi 06rpyHmosaHo HeobxiOHiCMb BUKOPUCMAHHA y3a2dsnbHeHHA ma
cucmemamusayii 3HaHb y4Hi8. Po32aaHymo Micue ¢hyHKUIOHANbHOI 3Micmoeoi niHii e
OepxcasHili niocymkosili amecmauii 8 9 Kaaci ma 308HiIWHLOMY He3a1eHHOMY OUIHHOBAHHI 8
11 Knaci.

Knroyoei cnosa: y3az2anbHeHHs, cucmemamu3ayis, yHKUSA.

AHHOomayuAa. 3ybko B. 0O6obwjeHue u cucmemamu3ayus npu u3y4yeHuu
GYHKYUOHAAbHOU AUHUU 8 WKOABHOM Kypce MamemMamuku.

B cmamee o0bocHosaHa HeobxoO0umMocmb  UCMN0Ab308aHUA  0b60bweHuUs U
cucmemamusayuu  3HaHUl  yvyawjuxca. PaccmompeHsl  mMecmo  (pYHKUUOHAnAbHOU
codepycamensHoli AUHUU 8 2ocydapcmeeHHoli umoeosoli ammecmayuu 8 9 Knacce u
8HeWHem He3asucumom oyeHusaHuu 8 11 Knacce.

Knroyessble ciosa: 0b6obuweHue, cucmemamu3ayus, hyHKUUA.

Abstract. Zubco V. Generalization and systematization of the study functional lines in
the school mathematics course. In the article the need for generalization and
systematization of knowledge of students. The place and the topic "Functions and their
graphs" in the state final examination in grade 9 and external assessment in grade 11.

Keywords: aggregation, classification, function.
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