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BCTYII

XXI cromitra B ycix cdepax KUTTEASUIBHOCTI JIIOAMHU 1 CYCIUJIBCTBA B
IJIOMy BHUCYBa€ HOBI, paHille HeBiIoM1 3aBaanHd. Lle cTaBuTh mepes M0AMHOIO, a
OTXKe, 1 Mepe OCBITOI — ceporo, MO0 TOTYyE MOJIOJE MOKOJIHHS JO JKUTTS, —
HeOaveHl paHille HEeBiJOMI 3aBAaHHSI. 3YMOBJIIEHO II€ MEPEXOJOM JIFOACTBA Ha
MEPETHHI TUCSYOPIY O HOBOTO TUITY HUBLII3aLIIi.

OcBiTa — 0OCHOBa PO3BUTKY OCOOMCTOCTI, CYCIILIbCTBA, HAIlli Ta Aep>kaBu. BoHa
€ HalOUIbIII MacIITaOHOIO 1 TIOAUHOMICTKOIO C(PEPOI0 CYCIIBLCTBA, BU3HAYAIBHUM
YUHHUKOM MOro MOJIITUYHOI, COIlabHO-€KOHOMIYHOI, KYJBTYpHOI ¥ HayKOBO1
oprasi3ariii.

["'0JI0BHUM J17KEpEIOM OHOBJIEHHS OCBITH € BU3HAYEHHS PO3BUTKY OCOOUCTOCTI
K TOJIOBHOT METH HaBYaHHs y 1mkoii. [IIkibHa MpakTHKa Mokasye, Mo 1MIKoJIa, Ha
KaJb, € 3AIUIIAETHCS IIKOJIOK IMaM’STi» 1 HISIK HE MITHIMAEThCS IO PIBHS LIKOJIN
mucneHHs. [Ipu TakomMy niaxoi yuyeHb MOKe 30epiratu B 1mam’[Ti BEJIUKHUI 00’ eM
1H(popMarrii, ajie He BMITH 11 BAKOPUCTOBYBATH Hi B MEXaX HABYAIHHOTO TMPOIIECY,
HI TUM OUIbLIE, B HECTAHJAPTHUX CHUTyallIdX. YCYHEHHS LBOrO MPOTHPIYYS €
OCHOBOIO yIOCKOHAJICHHS OCBITH.

AKTYyaJIbHICTh TeMH TOJSATae B ToMy, mo Tema «Iloka3sHukoBa (yHKIIIS»
3aiiMae BeJIMKE MiCIE B IIKUIbHIA mporpami 3 Maremaruku B 10 kmaci, i
OpUAUIAETbCS  OaraTo dYacy. Y Tpolleci BHBYEHHS I[bOTO PO3ILTY YYHI
CUCTEMATHU3YIOTh, Y3araJbHIOIOTh 1 MOTIMOIOI0TE 3HAHHS PO CTEMNEH1 1 KOPEHI Ta
iX BJIACTMBOCTI, 3aCBOIOIOTH TOHSTTS TOKa3HUKOBOI (DYHKIIIH, ii BIACTUBOCTI Ta
rpadik, HABUYKU Ta BMIHHA BHUKOHYBATH TOTOXHI MEPETBOPECHHS MOKA3HUKOBUX
BHpPAa3iB, pO3B’sI3yBaTH NMOKA3HUKOBI PIBHSHHS i HEPIBHOCTI Ta IX CUCTEMH.

OcTaHHIM YacoM pO3B’A3YBAaHHIO 3ajay, a TOYHIIIE MOKa3HUKOBUX PIBHAHb
ab0 HepIBHOCTEH, MPUALISIETHCS OaraTto yBarv, ocOJIMBO Ha BCTYITHUX €K3aMEHax [0
BV3iB Ta iHIIUX HaBUAJIbHUX 3aKJIa/(iB. TOMY PO3IJISIA i€l TEMU Ty>KE BAXKITUBUM.

Meta nunjioMHoOI po00TH - CUCTEMa3yBaTH BIAOMOCTI MPO TMOKa3HHUKOBI

PIBHSIHHSI 1 HEPIBHOCTI Ta iX CUCTEMH B IIKIJILHOMY KypcCl aareOpu cTapiioi MIKOJIH
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1 PO3KPUTH POJIb 1 MICII€ BUBYCHHSI TOKA3HUKOBUX PIBHAHD Ta HEPIBHOCTEN B IIKOJMI
3a JIOTIOMOTOI0 IHHOBAIWHUX TEXHOJOTIH HaBYaHHSI Ta BUOpATH METOJIUKY
MOJIAHHS L1€1 TEMH.

IIpeamer nociaigKeHHsI: 3MICT Ta MUTOJUKA YPOKIB NPU BUBYECHHI TEMH:
«IToxa3HUKOBI PIBHSIHHS 1 HEPIBHOCTI.

O0’ekT I0C/TiAKeHHNA: TTOKA3HUKOBI PIBHSIHHS 1 HEPIBHOCTI Ta METOAM IX
pO3B’sI3aHHS.

B ocHOBY pociikeHHs OKJIaJieHa einome3a mpo Te, 1O Y IPOLEC] BUBYCHHS
MOKa3HUKOBUX PIBHSAHb Ta HEPIBHOCTEH 3 BUKOPUCTAHHSAM pI3HUX METOJIB iX
po3B’s3aHHsI B Y4HIB Oyne (opmyBaTHCs OuIbla 3allIKaBICHICTh /10 BUBUYEHHS
anredpu, 3pocTaTUME PiBEHb 3HaHb, YBAKHICTh, HAMIOJIETJIUBICTh, 30CEPEIKEHICTD.

st nocsirHeHHsT MeTH OyJIu NTOCTaBJICHHI TaKl 3aBJaHHA:

1. CucremaTtu3yBaTu BiIOMOCTI PO PO3B’sI3yBaHHs NOKa3HUKOBUX PIBHIHb 1
HEPIBHOCTEH Ta iX CUCTEM B IIKUIBHOMY KypCl anreOpu CTapIioi MIKOJIH.

2. 3’scyBaTu MicCIle TIOKa3HUKOBUX PIBHSHb W HEPIBHOCTEW Ta iX CHCTEM B
JIOYil Ta MPOEKTI HOBOI MPOTPaMU 3 MaTEMATHUKH, KOHKPETU3YBaTH BUMOTHU JIO
3HAaHb, YMIHb 1 HABUYOK y4YHIB.

3. [IpoanainizyBaTu cy4yacHi Aito4i 1 IpoOH1 MAPYYHUKH 3 anreOpu.

4, 3anpornoHyBaTH METOJMYHI PEKOMEHJallll  IMOJ0 BUKJIQJAaHHS TEMU
«IToka3zHukoBa (DyHKIIS» B CepeHIN 3arajilbHOOCBITHINA IIKOJI 3 BUKOPUCTAHHSIM
IHHOBAIIMHNAX TEXHOJIOTIA HaBYaHHS .

5. [Minibpatn mudepeHuiioBaHy CUCTEMY BIPaB.

6. [Togatn mpukiIaau po3B’sI3yBaHHA PIBHSHb Ta HEPIBHOCTEH Pi3HOI
CKJIaJIHOCT1 Ta 3ajadi Juisi CaMOCTIMHOTO PO3B’sI3yBaHHS.

7. OnpoOyBaTu po3po0JICHY METOJUKY B Cy4acHIH IIKOJI.

8. CTBOpHUTH MOCIOHHK 110 TaHIN TeMi.

9. 3poOUTH BHCHOBKH.

IIpakTu4yHe 3HaA4YeHHs1 POOOTH MOJSATAE B TOMY, IIO PO3POOJECHUNA 3MICT 1

METOJMKa MOXKe OyTH BHKOPHCTAaHA BUMTEISIMH IIKIJ MPH OpraHizaiii HaBUYaHHS
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MaTEeMaTUKH Ha ypoKax, Ha (DaKyJIbTaTUBHHUX 3aHATTSIX, IS MIABUIICHHS SKOCTI

TeopernuHe 3HaYeHHsI TOJSTAE y JOCHIDKEHHI 1 OOTpyHTYBaHHI METO/IIB
pO3B’sI3aHHSl PIBHSHB Ta HEPIBHOCTEH Ta MAOUIIBHICTH IX BHUKOPUCTAHHS MIpU
BUBYEHHI MATEMAaTHKHU B IIKOJII.

B mporeci po60TH BUKOPUCTOBYBAIIUCH TaKl Memoou:

® JIOCIIITHUIIBKUI METOJ ITPU BUBYEHHI IICUXO0JIOTOIEIaroTr1YHO1, HAyKOBOI Ta
METOJMYHO1 JITEpaTypH 3 IPEIMETY JTOCHTIIPKEHHS,

® AHAJITUYHI METOJH;

® [paKkTUYHA peaii3ailisl 3alPONOHOBAHOT METOIMKHU.

[Ipu npoBeIeHH1 YPOKIB B IIKOJII MPONOHYETHCS 3aCTOCOBYBATH TaKl METOU:

° MOSICHIOBAJIBHO - LTIOCTPAIITHU;

®  KOHKPETHO - iHAYKTUBHUN;

®  JIOCHIIHUIIBKUH.

Po6GoTa cknagaetbest 3: BCTyMy, 4 po3/iiiB, K1 BKIIOUAIOTh B ce0€: HAyKOBO—
TEOPETUYHI OCHOBHU JOCIIDKEHHS, TICHX0JIOT0 — Ie/IaroTi9H1 OCHOBH JIOCIIIKEHHS,
METOJMKY BHUBYECHHS TOKAa3HUKOBUX PIBHSHb 1 HEPIBHOCTEH, MeAaroriyHui
EKCIIEPUMEHT Ta CTaTUCTUYHY OOpOOKY HMOro pe3ynbTaTiB, BACHOBKIB Ta CIHUCKY

BHKOPHUCTAHHUX IKCPCIIL.

PO3 11 LHAYKOBO-TEOPUTHUYHI OCHOBH AOCJ/ILIZKEHHSA

1.1. HapuajubHi wiji npu BuBYeHHi Temn «IlokazHuKOBa PyHKIIsD)
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3MICT 1 CTPYKTYpYy OCBITH BHU3HA4arOTh I111i. CBOE BUpPaKEHHS BOHH 3aBXKIU
IpUIMAaIOTh Y BUTJIAI MEPENiKy MEBHUX BHUMOT, SKI XapaKTEepHU3yIOTh KIHIIEBHUI
pe3yabTaT Npolecy HaBYaHHS 1 BUXOBaHHS.

Y mporpami 3 MaTeMaTUKH I CEPEIHBOI IIKOIH, 30KpeEMa B PO3I «
TemaTuyHe MiaHyBaHHS HaBYAJIBHOTO Marepiaidy», 3MICT OCBITH IO KOKHOMY 13
KypciB (MaTemaTuka, reoMeTpis, aiaredpa, aiaredpa i moyaTKy aHami3zy) po30UTO Ha
HaBYaJIbHI TeMH. BHBYar0UM KOXKHY 3 HUX, BUATEIb 1 YUHI CTABIATH IIepea co00ro
neBHi 11111. Came iX Mu 1 Oy/IeMO Ha3uBaTH HaBYAJIbLHUMH.

HaBuanpHi 11111 — 1/1€ajbHE YSBICHHS pe3yibTaTy, IKHil Mae OyTH TOCATHEHUM
B XOJ11 BUBUEHHS TI€] UM 1HIIIOT HABYAJILHOI TEMHU.

Cnix BIAMITUTH, IO HaBYaJIbHA IUJIb SIK 1ICAUIBHUN pe3yibTaT MalOyTHBOI
TISTBHOCTI  TPOCKTYEThCS TP BUBYCHHI MaTEeMaTHKA TaKUMH 11’ SITbMa
HaIpsIMKaMHU:

1) popmyBaHHS CBITOTIISITY 1 OCOOMCTOCTI YUHS;

2) (hopMyBaHHSI MUCJICHHS 1 MOBHOI KYJIBTYPH YYHS,

3) pO3BUTOK MPHUKJIATHKX 1 MONITEXHIYHUX BMiHb;

4) pO3BUTOK 3arajbHOTPYIOBUX 1 HABYAILHUX BMiHb;

5) BUMOTH 10 MATEMaTUYHOT IMiITOTOBKH yUHIB.

Kosxuuit 13 iux HanmpsIMKiB, OYE€BHUIHO, TEXK BU3HAYAE 1111, SIK1 Oy Xy Th MOX1IHI
BiJl HABYAJBHOI. 1X Yy JUIAKUTHUI TPUAHITO MOAUISITA HA TPU TPYIH, BIJIMOBITHO
HA3WBAIOYM KOXKHY 3 TPYM: IUJAKTHYHA a00 OCBITHA METa, BUXOBHAa MeTa 1
po3BuBaroda. PopMyrOTHCS HaBYAJIbHI 111J11 3aBXKIM CB1JIOMO 1 MalOTh OyTH HAYKOBO-
OOIPYHTOBAaHHUMH Ta MPKTUYHO JOCSHKHUMH [2].

BuznaunmMo HaBuUasbHI1 111, SIKI TOBUHHI OYTH MOCTABIICHHI TIEPE]T BUUTEIIEM
1 yYHSIMHU B nipo1ieci BUBUeHHs TeMu «lloka3zHrukoBa QyHKIIISN:

1. Vani moBUHHI BMITH 300pakaTu rpadik MOKa3HUKOBOI (yHKIIIH, TOBUHHI
3HATU OCHOBHI MTOKA3HUKOBI TOTOKHOCTI.

2. Y4yHI TOBHMHHI BMITH pPO3’BSI3yBaTH THUIOBI BIpPaBM Ha BUKOPUCTAHHS
OCHOBHUX NOKa3HUKOBUX TOTOKHOCTEH. BMiTH p0o3B’s3yBaTi OCHOBHI MOKAa3HUKOBI

PIBHSIHHSI, HEPIBHOCTI Ta iX CHCTEMH.
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CdopmynpoBaHi 11111 BU3HAYAIOTH MMEBHUIM PiBEHb HABYAIBHO-II3HABAILHOI
TISTTFHOCTI YYHIB IMiJT 9ac BUBYCHHS AaHoi Temu. lle Tak 3BaHUWil piBEeHb BMiHb 1
HAaBUYOK. Y JTUIAKTHIN BUAUISIOTH KUJIbBKAa TaKWX PiBHIB. bynemMo noTpuMyBaTHCh
kiacudikaiii piBHIB, SIKa JaHa B MOCIOHUKY:

I-#1 piBeHb — piIBEHb 3HAMOMCTBA,

[1-it piBeHb — piBeHb BIATBOPEHHS,

[11-i1 piBeHb — piBEHb YMiHb 1 HABUYOK,

IV-i1 piBeHb — piBEeHb TBOPYOCTI.

VYuensb, sikuit gocar [-ro piBHsS HaBYAJIbHO-I13HABAIBHOT ISUIBHOCTI, 3JaTHUN
BITI3HATU TpeIMET, 00 €KTH, MPOIIECH, BIACTUBOCTI, aj€ TUIbKU 3a iX BUIJISIOM
OIMKICOM, 300paKEHHSIM, XapaKTepUCTUKOW. KaxyTh, 1110 BiH BOJIOAIE 3HAHHSIMU-
3HANOMCTBAMM.

[HOMI 111 3HAHHS YMOBHO MOJUIAIOTH HA 3HAHHSA MPO 00’ €KTH 1110 BUBYAIOTHCS 1
ONEepaTUBHI 3HaHHS (MPO 3B’SI3KH MK 00’ €KTaMM).

VYyens, skuil nocarnyB II-ro piBHS, MOBUHEH BMITH BIATBOPUTHU (IIOBTOPUTH)
1HdopMmariito, orepariii, 11ii, 3aCBOEHHI 1111 Yac HaBYaHHSA. B 11bOMy BUIIaJIKY KaXKyTh,
110 BIH BOJIOJI€ 3HAHHAMM-KOMISIMU. Po3AUIs110Th OyKBajgbHE 1 PEKOHCTPYKTHUBHE
BIJITBOPEHHS.

Ha III-my piBHI y4eHb MOBMHEH YMITH BUKOHYBATH [Ili, 3arajibHa METOAMKA 1
MOCJIIJIOBHICTh (QJTOPUTM) SIKUX BUBYEHI Ha 3aHATTAX, aje€ 3MICT 1 YMOBH iX
BUKOHAHHS HOBI.

VYcnilHo HaB4YarYUCh Y4eHb Moke A0caruyTH |V-ro piBus. Toai BiH 3AaTHUMA
CaMOCTIMTHO OpIEHTYBaTUCh B HOBHUX, HECTaHJAPTHUX CHUTyaIlisfX, CKJIaJaTH
mporpaMy i 1 BUKOHYBAaTH iX, MPOIMOHYBaTH HOBI, HEBIIOMI HOMy paHiIie
po3B’s3aHHA. Moro AisbHICTh HOCHTB MOIIYKOBHIl XapaKTep.

Busnaveni nuii, odeBugHO, OynyTh 1iasmu III-ro piBHsS, came TOrO, SIKMi
MOBUHEH OYTH JOCTHYTHH BCIMa YYHSIMH B TIpolieci BUBYCHHS TeMU «Iloka3HHKOBA
bynkuis». [Ipore mpoliec 3acBOEHHS MIANOPSAKOBAHUHN 1€papXii piBHIB JISJIBHOCTI:
ydueHb He Moxke mnepeitn Ha III-it piBenp, munyBmu piBai I 1 II. Tomy, kpim

Bu3HaueHux nuien III-ro piBHs, moBuHHI OyTH copmynboBani 1l [-ro 1 II-ro
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piBHIB. BoHu 0e3mocepHb0 MPOEKTYIOTHCS Bike BUAUTEHUMH LisiMu [I1-ro piBHS.
Tak, B HamoMy BHWMNAAKy II¢ MBI IUT: «Y4YHI TOBHHHI 3HATH O3HAYCHHS
MOKA3HUKOBO1 (PYHKIIIH», «Y4YHI MOBUHHI 3HATU 1 BMITH JOBOJUTH BIIACTHBOCTI
noka3HukoBoi pynkuii». [{ogo nineit 1V-ro piBH, TO X BU3HAUUTH OTPiOHO, ane
BIJIHOCUTH JI0 KJIaCy TUAAKTUYHUX HE BapTO. OCKUIBKYU TOCATHYTH iX BC1 YUHI1 KJ1acy
He MOXYTb. [IpaBuiibHO Oye, SKIO BITHECTH iX J0 KIAcy PO3BHUBAIOYHX.

baraTo BYeHHX MPUCBATUIIM L1l TeM1 KHUTU: «AnreOpa 1 moyaTku aHamizy 10—
1 1xm» Hxine M.I1., Cnenkans 3.1., y6inuyk O.C., Boponuii O. M. «I'oTyemoch 110
ommmiagu 3 wmartematuku», CemenoB B. O., Tpucrtan B. M. «/loBenenns
HepiBHOCTeH. [Toka3HUKOBI 1 TorapuMidHi HEPIBHOCTI».

[linkopuryBaBimm  (QOpMYJIOBaHHS YOTUPHOX BHU3HAUCHUX IIUJIEH Ta
BCTAHOBUBIIM BIJANOBIJIHO JO NPHUHLMIY l€papxii MOPANOK iX JIOCATHEHHS,
MatuMmemo, 1o Tema: «[lokaznukoBa (yHKI», BUBYaeThbcsi 20 TOJ, METOIO €:
BuBYMBIIM T€My y4HI MOBHHHI 3HAaTH O3HAYEHHSA MOKAa3HUKOBOI (PYHKIi;BMITH
JIOBOJIUTHU iX BIJIACTUBOCTI, OyayBaTu rpadiku (QpyHKIIi, po3B’sI3yBaTd BIIpaBU Ha
BUKOPUCTAaHHS OCHOBHHMX BJIACTUBOCTEH (PYHKIIIN 3 JOCTaTHIM OOTPYHTYBaHHSM B
X0/l po3B’si3aHHs [1].

TeopernyHuit MaTepiay TEMU HE BECh BUBUAETHCA HA OJHOMY M TOMY K PIBHI.
[leBHa ior0 yacTMHA BUBYAETHCS HA PIBHI 3HAMOMCTBA, 1HIIA HA PIBHI 3HaHb YU
yMiHb 1 HaBUUYOK. JIJisi TOro, mo0 3HATH Ha SIKOMY PIBHI sIKa YacTHMHA MaTepiaity
BUBYAETHCS (1100 BUAUIATH TOJIOBHE 1 3HATH APYTOPSAHE) 3A1MCHIOIOTH pO3OUTTS
BCHOTO MaTepiaiay Ha eIeMEHTH 3HaHb.

[Tix exemMeHTOM 3HAHB PO3YMIIOTH JIOTIYHO 3aBEpIIEHY MOPIlito iHpopMmaiiii. B
MaTeMaTHIll KO)KHOMY €JIEMEHTY 3HaHb BCTAHOBJIIOIOTH MOTO CTATYC : MOHATTS - [1;
baxt- ©; TBepmKeHHs -T; 03Haka -O; meton -M; crioci6 mii -CJI.

P030uTTs HaBYAIPHOTO MaTepialy Ha e€JIeMEHTH 3HaHb 1 ToOya0Ba rpadiaHOi
CXEMHU B3a€MO3B’SI3Ky MDK HHMMH HA3UBA€THCS JIOTIKO-IUJIAKTUYHUM aHAII30M

HaBYAJILHOTO MaTepiamy.
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1.2. Orasaa HaBYAJbLHO — METOJAMYHUX MOCIOHUKIB Ta cTaTeil, MPUCBSIYEHHUX

AaHiii mpooaemi

Cemenos B.O. «/[oeedenns nepigHocmeti»

CemenoB B.O. J[osenennsi HepiBHocTel: [lokasHukoBi 1 Jjorapudmiusi
HepiBHOCTI [Tekct] / B.O. CemenoB. — XapkiB: BugaBuuua rpyna «OcHOBay:
«Tpiama +», 2007. — 192 c¢. — (bibmioTeka xypHany «MaTemaTHka B IIKOJIAX
VYkpainw». Bum. 10 (58)).

VY npomnoHoBaHiN KHU31 PO3TIAHYTO jAoBeacHHs NoHaa 400 MOKa3HUKOBUX 1
Jorapu(MIYHUX HEPIBHOCTEW PI3HOTO CTYNEHS CKIIAHOCTI, BiJ 30BCIM MTPOCTUX A0
CKJIQJHUX, OJIMITIaIHUX 3a/1a4.

[{s xHKra — cipo6a aBTOPIB 310paTH B OJHOMY OCIOHHKY BCl JJorapupmidyHi Ta
MOKa3HUKOBI HEPIBHOCTI.

[Toci6HuK Oyae KOPUCHUM Yy TEpILy Yepry YYHSM CHeliadizoBaHux (pizuko-
MaTeMaTUYHUX IIKUT Ta NOpOo(UIBHUX KJIAClB MaTEMaTUYHOTO CHpPSIMYBaHHS

CepeaHIX 3araJbHOOCBITHIX KL, JiIeB, TIMHA31H Ta 1X YUYHUTEIISIM.

O. Ma3syp. «Mamemamuka 6 cy4acHiu wKoaiy»
[ToxasuukoBi HepiBHOCTI [Tekcr] / O. Ma3yp // MaremaTrika B CydacHii
KO : HayK. - MeTo. KypH. - 2013. - Ne 10. V 1i#i cTaTTi po3nOBiAAETHCS TIPO
MOKAa3HUKOBI HEPIBHOCTI, SIK iX pO3B’SI3yBaTH 1 HABOAATHCS MPHUKIAIN iX

3aCTOCYBaHHS y 30BHIIIHbOMY HE3aJIEKHOMY OI[IHIOBAHI.

B.B. Aukan. «Mamemamuxa 8 wkoziy
BukopucTaHHS TPUKIAIHAX 3a/Jad y TPOIeCi BUBYCHHS ITOKAa3HUKOBUX
piBHSIHB y Kjacax pisaux npodimis / B.B. Aukan // MatemaTuka B mkomi. — 2011, —
Ne 4. Po3noBifgaeThcsi Mpo TMOKA3HUKOBI PIBHAHHS, CIOCOOM i1X PO3B’S3KY 1

3aCTOCYBaHHS MPUKIAAHUX 3a/1a4. Po3paxoBaHuil Ha yYHIB CTapIIUX KIJIACIB LIKLI.
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Benixoscvka A.b. «I omyemocsy 0o onimniadu 3 Mamemamuxuy

BenixoBceka A.b. I'otyemoch mo omimmiagm 3 matematuku [Tekct] / A.b.
BenixoBceka. — XapkiB: BugaBauua rpymna «OcHoBay, 2007. — 160 c. — (bibmioTeka
KypHalty «MareMarrka B IIKoJIax YKpainuy». Bum. 2 (50)).

[TociOHUK MpU3HAYEHO Il BAKOPUCTAHHS 11 Yac (aKyJIbTaTUBHOI pOOOTH 3
MaTEeMaTHKH Ta JUIsl MATOTOBKH J0 y4acTi Yy MaTeMaTUYHHUX OdiMMianax. Y HbOMY
OIKCaHO OCHOBHI METOJIY Ta 1711 pO3B’sI3yBaHHs OMIMIIial HUX 3a/1a4.

Po3paxoBanuii Ha y4HIB CTapIIUX KJIACIB MK, YYUTEIIB, KEPIBHUKIB TYPTKIB

FOHUX MaTEMAaTHKIB.

Vwaroe P.I1. «Mamemamuuni emioouy

VmakoB P. II. Marematnuni ettogu. Kuaura 2 [Tekct] / P. II. YmakoB. —
XapkiB: BugaBauua rpyna «OcHoBay, 2008. — 136, [6] c. — (bibmioTreka *KypHaiy
«Marematuka B mkojax Ykpainu». Bum. 3 (63)).

[IportoHOBaHa KHHMTa CTBOpEHA aBTOPOM Ha OCHOBI 0araTopiuHOTO JOCBITY
BUKJIaJIaHHd MareMaTuku. KHHra ckiamaerbcss 3 ABOX po3nuiiB: «lHTErpam,
«HepiBHOCTI», MaTepiaid SIKUX MOKYTh BHUKOPHUCTOBYBAaTHM Y4YHI NpPH BUBYEHHI
MOKa3HUKOBUX HEPIBHOCTEM, SIKI HABYAIOTHCS Y KJIacax 3 MOTJIMOJICHUM BUBYCHHSIM
MaTEeMaTHKH, TOTYIOThCS J0 y4acTi B OJIMITIaax pi3HOTO PiBHS.

[TociOHMK cTaHe B IPUTOAl BUMTEIISAM 111 Yac oprasizauii pakyJIbTaTUBHUX Ta
TYPTKOBUX 3aHSTH 13 3a3HAYEHOT TeMaTWKu. [[Jis1 BUMTENIB MaTeMaTUKU Ta y4HIB

3araJbHOOCBITHIX IIKLI, JIIEIB Ta TIMHA3I1H.

Ulxine M. 1. «Aneebpa i nouamxu ananizy 10 knacy
[xime M. I. Anrebpa 1 mouarku anamizy: Iligpyunux mis 10w
3arajgbHOOCBIT. HaByY. 3akiafaiB / M. L. llkins, 3. I. Cnenkansp, O. C. JlyOuHdyk. —
K.: 3omiak — EKO, 2005. - 272 c.
B migpy4yHuKy npencTaBlieHM HaBYAJIBHMM MaTepiayl I TphOX pPIBHIB
HaB4yaHHs. [lornmOnenuit piBeHb mnepeadadeHHit IJii THX YYHIB, SIKI MAaroTh

MOXJIMBICTh 1 Oa)kalOTh 3aCBOITU ajireOpy ¥ IMoYaTKU aHaII3y B IIMPOKOMY 1
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rbomy obcsrax, 3okpema temy: «lloka3HukoBI piBHAHHA 1 HEpiBHOCTI». Kpim
TEOPETUYHOTO MaTepiany, mepeadayeHoro YMHHOK MPOrpamoro, 10 MiIpyYyHUKa
BKJIIOUEHO JIeAKl MHUTaHHSA Teopii MOKa3HUKOBUX PIBHSIHL 1 HEPIBHOCTEH, IO

BUXOOATH 3a MEXI IIporpamu.

Henin €. I1. «Aneeopa i nouamxu ananizy 10 xnacy

Henin €. I1. AnreOpa i mo4atku aHamiizy : miapyd. /s 10 ki1, 3araabHO-OCBIT.
HaBYaJbH. 3aKJajiB : mpoduibH. piBenb / €. I1. Hemn. — X. : I'imuazis, 2010.—
416 c.

OcHOBHUH MaTepiall IPO MOKA3HUKOBI PIBHSHHS 1 HEPIBHOCTI, KU MTOBUHHI
3aCBOITH Yy4HI, CTPYKTypoBaHO Yy ¢opMi JOBIAKOBUX TaOJHIlb Ha MOYATKY
naparpaga, gKi MICTATh CUCTEMATHU3ALII TEOPETHYHOTO Marepiaay Ta CIoco0iB
JUSTTBHOCTI 3 UM MaTepiajioM y (opMi crieriaibHIUX OPIEHTUPIB IJIs1 O3B’ SI3yBaHHS
3aBJaHb. Y TMEpIly 4Yepry y4Hl MOBUHHI 3aCBOITH MaTepiaji, SKUWA MICTUTHCS B
Tabauigx. Tomy mij 4ac MOSICHEHHsST HOBOTO Marepially AOILUIBHO MpaIfoBaTH 3
MIIPYYHUKOM, BUKOPUCTOBYIOUM BIAMOBIMHI TaOMUIll Ta PUCYHKU. YCi MOTPIOHI
TIOSICHEHHS 1 OOTPYHTYBaHHS TEX HABEACHO B MIAPYIHHUKY, alie KOKCH YICHb MOXKE

BUOWpATH BIACHUN PIBEHb O3HANOMIICHHS 3 IIUMH OOIPYHTYBaHHSIMH.

Mepsznak A. I'. «Aneebpa i nouamxu ananizy 10 knacy

Mepsnsk A. I'. Anrebpa 1 moyaTku aHamizy : miapyd. mis 10 xi1. 3aranabHO-
OCBIT. HaBY. 3aKJIQJIiB : akajieM. piBeHb / A. I'. Mepansk, Jl. A. HomipoBcekuii, B. b.
[Tonoucekuit, M. C. Axip. — X. : I'imuazisa, 2010. — 352 c.

Y mnyHKTaX BUKJIQJACHO TEOpEeTUYHUN Matepianm mo TeMi: «lloka3HuKOBI
PIBHSIHHS 1 HEPIBHOCTI». Oco0IMBY yBary 3BepTaiiTe Ha TEKCT, BUAUICHHUHN JKUPHUM
mpugprom. Takoxx He 3anMIIANTE MO3a yBarokl CJIOBA, HAJAPYKOBAaHI KypPCHBOM.
3a3BuYail  BHUKJIAA TEOPETUYHOTO MaTepialy 3aBepIIyeThbCs MPHUKIaJaMu
po3B’sA3yBaHHs 3a1ad. Jlo KOXXHOro NYHKTY TeMH MiAIOpaHO 3ajxayl A
camoCTiitHOTO po3B’si3yBaHHs. Cepell 3aBIaHb € K MPOCTI i CepeIHi 3a CKIIATHICTIO

BIIPABH, TaK 1 CKJIaJHI 3a7a4i (0COOJMBO Ti, SIKI MO3Ha4YeHO 3ipoukoro (*)). Croi
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3HAaHHS MOXHa TMEPEeBIPUTH, PO3B’SI3yI0UM 33Jadl y TecToBiil ¢opmi 3 pyOpHuKu
«IlepeBip cebey. SKIo miciist BAKOHAHHS JOMAITHIX 3aB/IaHb 3AJTUIIAETHCS BITbHUI
4ac 1 BU X04eTe 3HaTH Oinblile, TO peKOMEHA0BAaHO 3BepHYTHUCS 110 pyOpuku «Konu
3po0JIeHO YpOKW». Marepiall, BUKIQIECHUN TaM, € HETPOCTUM. AJie THM ITiKaBiIe
BunpoOyBaTu cBoi cwiu! KpiM Toro, y miApydyHHKY BH 3MOXETE MPOUYUTATH
OTIOBIJJaHHS 3 1CTOPIi MaTEeMaTUKH, 30KpeMa Mpo AiSUTbHICTh BUJATHUX YKPATHCHKUX

MaTeMaTrkiB. Ha3Bu mux omoBigaHs HAAPYKOBAHO CHHIM KOJIHOPOM.

bess3 I'. I1. «Anecebpa i nouamxu ananizy 10 — 11 knacy

bes3z I'. II. Anre6pa 1 movarku anamizy: Iligpyunuk mns 10 — 11 .
3arajabHOOCBIT. HaBy. 3akuaniB / I'. I1. bess. — K.: Ocgira, 2005. — 255 c.

VY naparpadi npo moka3HUKOBI PIBHSHHS 1 HEPIBHOCTI BUKJIAJIEHO TEOPETUYHI1
BIJIOMOCT1 1 BMIIIEHO 3a/iaul Ha iX 3aCBOE€HHs. 3ajadi 00O0B’SI3KOBOTO PIBHS, SIK1
MarOTh YMITH PO3B’SI3yBaTh BCl y4HI, I03HAYEHO HYJIMKOM, a MOPIBHSIHO BaXKKl —
3ipoukoro. Il y4HIB, SIKI I[IKABJISTHCS MaT€MAaTUKOIO, BMIIIEHO NOOIpKY 3aaad
M1JBUIIEHOT CKJIaHOCTI.

€ B MIJIPyYHUKY TAKOK 3aBJaHHS Il CAMOCTIMHUX POoOIT. 3 HUX JIBa MEPIINX
BapiaHTH JErmli BiJ HACTYIHUX, IO Jac 3MOTy au(epeHIiloBaTH HaBYaHHS. 1X

MO>KHA BUKOPUCTOBYBATH 1 JIJIs1 KOHTPOJIBHUX POOIT.

1.3. BrnpoBagxkeHHsl iIHHOBAIIHHUX TEXHOJIOTii HABYAHHS B Cy4acHY OCBITY

B nmanumit 4yac BigOyBaeThCs IHTEHCHMBHE BIIPOBAKEHHS CY4YaCHUX
KOMIT'FOTEPHUX TEXHOJIOTIN y BUKJIAAaHHSI MPUPOJHUYUX HABYAIHHUX TUCIUTLIIH.
[Ipu 11poMy HaNWOLTBIIMI €dEKT MOCATAETHCS MPU BHUKOPUCTAHHI KOMIT'IOTEPIB Y
HABYaHHI BUPIIICHHS CTaHAAPTHUX 3aBJaHb PI3HOrO Kiacy. Lle moscHIo€eThCS TUM,
0 B TPOIECI HABYAHHS OPTraHI3yeThCS AaKTUBHHUM Jiajor KOMM'IoTepa 3
KOPUCTYBau€M B 3pYUYHOMY JJI HbOT0 pexxumi. HaBuaroTh, MpONOHYy€EThCs 3aBAaAHHS

JUUISl BUPIIICHHS, TUII 1 CKJIaJIHICTh SIKO1 BIH MOXe BUOpaTu camocTiitHo. [Ipu nbomy
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BiH MOXXE€ CKOPHICTATHCSI PI3HUMH BUIAMHU JOTOMOTH. SIKIIIO BIH HE 3HAE, SK
BUPINITYBaTH III0 3aJady, WOMYy MOXKe OyTH TIPOJAEMOHCTPOBAHO JIOKJIATHUH,
METOJMYHO OOTPYHTOBAHE PIIICHHS JAHOTO 3aBlaHHA. [licis nporo y4eHb MOXke
crpoOyBaTH BUPIIIUTY aHAJOTIUHY 3a7a4y a0 MepeTy Ha OLIbI MPOCTUN PIBEHB
BUPIIIECHHS 3aB/IaHb.

[Ipouec indopmaTuzariii ocBiTH 3auinae Bci cepr PyHKIIOHYBAHHS IIKOJIH.
Bukopuctanas iHGopMaIifHO-KOMYHIKaTUBHUX TEXHOJIOTIH B IIKOJI JO3BOJIE
ICTOTHO 3MIHUTH NpodeciiiHy AISUTBHICTh BCIX YYHIB OCBITHBOTO Ipoiiecy. PiBeHb
3aCTOCYBaHHs 3ac001B 1H(HOPMAIIMHO-KOMYHIKATUBHUX TEXHOJIOT1H B MearoriyHii
JTUSTBHOCTI € OJHUM 3 BaXJIMBUX TMOKa3HUKIB PO3BUTKY 1HGOpMAIIITHUX
KOMIIETEHIIi# reaarora [6].

[IpoBeneHHsT YpOKIB 3 BUKOPHUCTaHHSAM 1H(OpMAIIHHUX TEXHOJIOTIH - 1Ie
NOTY)KHUM CTUMYJ Yy HaBuaHHI. BukopuctanHs MyipTUMenAia, SK MpaBUio,
IO3BOJISIE HAOATH HABYAIOTHCS OUIbIIE MOMJIMBOCTEH JUIS CaMOCTIMHOI Ta
HE3aJIeKHOI po0OTH, a TakKoX - THYYKO BapilOBaTH HaBYalbHI TIpadiku.
be3cyMHIBHO, 3'IBISIOTHCS HOBI HaBYaJIbHI METOJMKH, HOBa IIEJarorika, HOBI
IHCTPYMEHTH 1 HOBI PECYPCH, TOCTYIHI BUUTEIIIO.

VY iHdopMaliifHO-KOMYyHIKATUBHUX TEXHOJIOTIN icHye O€3/114 BU3HA4YeHb, 1
Maif’ke BC1 BOHHM CXOJIAThCS Ha TOMY, IO Il TEXHOJIOTIi BKJIFOYaE B ce0e TEKCTOBY,
rpadiuHy, aHiMaliiiHy, BiIeO-1 3BYKOBY 1H(OpMaIil0 B IHTETPOBAHOMY IOJAaHHI,
JIOTYCKA€ Pi3HI CIOCOOM CTPYKTYPYBAHHS Ta MOJAHHS.

Posrnsnaroun iHhopMaliifHO-KOMYHIKaTUBHI TEXHOJIOTI] K 3aci0 HaB4YaHHS, B
PI3HUX aKaJeMIYHUX KOHTEKCTax MYJbTHUMEiHI MPOAYKTH 1 MOCIyru [HTepHeTy
MOKYTh BHUKOPHCTOBYBATHCS IJii BUPOOJEHHS TBOPUYMX HABHUUYOK Ta PO3BUTKY
kputuyHOoro mucineHHs. IKT mMoxyTe OyTH BUKOpPUCTaH1 JJIsl MOMIMIICHHS SKOCTI
OCBITH B OKPEMHX MPEAMETHUX 00JIACTAX, B TOMY YHCJI B MaTeMaTHIII.

[nauBigyanizaiis npouecy HaBYaHHs. BUKOpucTaHHS MyJbTUMEIA 103BOJIsIE
YYHSIM CaMOCTIHHO MpaloBaTH HaJ HABYAJIbHUMM MarepilajamMu Ta CaMOCTIMHO
BUPIIIYBaTH, SIK BUBYATH MaTepiaiiu, B sIKId MOCTIIOBHOCTI 1 SIK BUKOPUCTOBYBaTH

IHTEpaKTUBHI MOXJIMBOCTI MPOTrpaMHMX 3a0e3IeueHb, SK peai3yBaTd CIUIbHY
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po0OTY 3 IHIIMMHU WICHAMHU HaBYaJIbHOI rpynu. TakuM YMHOM, HABYAIOTHCS CTAIOTh
AKTUBHUMH YYaCHHUKAMHU OCBITHBOTO TIPOIIECY.

HaBuaroTbcss MOXXYTh BIUIMBaTH Ha CBi BIAaCHUW MpoIleC HaBYaHHS,
IiJIAITOBYIOYM HWOTO MiJ CBOi 1HAMBIAyallbHI 3M10HOCTI ¥ ymomoOanHs. BoHu
MOXYTh BHBUYATH caMe€ TOM Mmarepiall, sKMi iX I[iKaBUTh, IOBTOPIOBATH MaTepial
CTUIBKH pa3iB, CKIJIBKU iM MOTPIOHO, 1 1€ AOTIOMAarae yCyHyTH 0arato mepemkoa ix

IHIMBITyaTbHUM CIIPHAHATTSM [19].

1.4. BuxkopuctanHsa iHQOpMALIHO-KOMYHIKAIWHUX TEXHOJIOri NpH

BuBYeHHI TeMH «IlokasHuKoBa PyHKILIsD

B nanuit 4yac po3poOsieHa KOMMI'IOTEpHAa MIATPUMKA Kypcy Oyab-sIKOTo
npeaMera, y ToMy 4ucii 1 MateMatuku. He miamiHgioun co0oro, MipyUYHHUK UM 1HIII
HaBYaJIbHI MOCIOHUKH, €JIEKTPOHHI BUJAHHS BOJIOJIIOTH BIACHUMH JUAAKTUIHUMU
bynkuisimu. BoHu He mpuB'A3aHI KOPCTKO 0 OyAb-SKOTO KOHKPETHOTO
NIAPYYHUKA, B HUX MPEICTABICH] HAaHOUIbII 3HAUYIIl MUTAHHS 3MICTY OCBITH IS
OCHOBHOI Ta cTapmoi mkojgu. OCHOBHY pOJIb BiAIrpae 3aJadyHuii Marepiad,
BUKOPHUCTAHHS SAKOTO BapioeThbes yuntesieM. [Iporpamue 3abe3mneueHHs BKIIIOYAE B
ceOe HaByaJgbHI Ta KOHTPOJIIOKOYI MPOTpaMHu, €JIEKTPOHHI MiAPYYHUKU 3
IIaHIMETPii, CTepeoMeTpii, anredpu, anreOpu 1 MOYATKIB aHai3y. 32 TOMOMOTOI0
IUX MpPOrpaM y4eHb CAMOCTIMHO MOXKE MEpPEBIPUTH CBIM pIBEHb 3HAHb 3 TEOPIi,
BUKOHATH TEOPETUKO-NPAKTUYHI 3aBAaHHA. TyT € TEOpeTH4yHI NMUTaHHS, 3pa3Ku
BUKOHAHHS 3aBlaHb, 3aBIaHHs A camonepeBipku. IIporpamu 3pydHi CBO€IO
yHiBepCcalIbHICTIO. BOHU MOXYyTh OyTH BUKOPUCTaHI 1 JIJIi CAMOKOHTPOJIIO, 1 JJIs
KOHTPOJTIO 3 OOKY BUUTEISL.

Y CBOill mOpakTUIl BUKJIAJady MOXKE BHUKOPHUCTOBYBAaTM HAaBYAIbHUX 1
KOHTPOJIIOIOYHX MPOTPaM 3 OKPEMHUX TEM KypCy MaTeMaTUKH Ui pOOOTH 3 yUHSMH,
3JaTHUMH JOCUTh IIBUJIKO 3aCBOIOBATH HaBYAJIbHUN MaTepiall Ha 00OB'A3KOBOMY
piBHl. Taki y4YHI TMOYEProBO MPAIOIOTh B I1HAUWBIAYAJbHOMY pPEXHUMI 3a

KOMI'FOTEPOM 1 MICTIs yCMIIIHOTO BUKOHAHHS 3aBJJaHb IEPEXO/ISATH 70 BIPAB BUILIOTO
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piBHA CKIAQAHOCTI. YUYWTENb B I dYac 3 KJIAaCOM BIANpAIlbOBYE MaTepial
0OOB'SI3KOBOTO PiBHS HaBuaHHS. Taka AISUIBHICTH JTO3BOJISIE LI TPYI YYHIB HE
HYJIbI'YBaTH, HE po3ciabisTucs, a OyTH 3allHATUMHU BJIACHOIO CIIPaBOlO, B
pe3yNbTaTi SKOro BOHM 3allikaBiieHl. Tako)X KOPHCHO 3aCTOCOBYBAaTH HaBYaJIbHI
IporpaMu B SIKOCTI TpEeHa)Kepa MpH KOPEKLli 3HaHb OKpeMux yuHiB. L{g pobora
XOpollla TUM, IO y4Y€Hb CaMOCTIMHO 3a JOMOMOIOI0 KOMM'IOTEpa IMOBTOPIOE
IPaKTUYHO Bech MaTepianl mo Temi. [Ipen'sBinsioTbcs HaBYalbHI 3aBIaHHS 3a
CTYIIEHEM CKJIAJHOCTi, YYHSM JAa€TbCS MOXJIMBICTH 3allpOCUTH MEBHY (opMy
JOTIOMOTH, MepeadaYuTh BHUKJIAJ HABYAJIBHOIO Mareplagy 3 UICTpalisiMu,
rpadikamMu, npukiagamu i T.1. Lle ycyBae oJHYy 3 HaWBaXUIMBIIIMX NPUYUH
HEraTUBHOT'O CTaBJIEHHS /0 HAaBYaHHS - HEyCHiX, OOyMOBIIEHUH HEPO3yMIHHSM,
3HaYHUMH MPOTATHHAMHU y 3HAHHSIX.

VY pe3yabTari BUpIIEHHS 3aB/1aHb yUY€Hb MOXKE MIEPEKOHATHUCS B IPABUIBHOCTI
CBOT'O pilIEHHS 200 JI3HATHUCS PO JOMYIIEHY HUM IMOMUJIKY Bi3yaJIbHUM IUIIXOM,
OTPUMMAaBILIM BIAMOBIIHY «KAPTUHKY» Ha ekpadi. llpaimoroun 3 CTynair0040i
IPOTPaMoI0, yY4YeHb OTPUMYE MOJKJIUBICTH JIOBECTH PIIIEHHS 3ajadi J0 KIHII,
CIUPAIOYHUCh Ha HEOOX1AHY A0MOMOTY. CTBOPIOETHCS CIPUATIUBUNA ICUXOJIOTTYHUI
KJIIMaT, TOMY IO Y4€Hb HE KOMIUIEKCYE 4epe3 HE3HaHHS TEeMH, a CaMOCTIHHO
no0yBa€ 3HaHHS 3a JOMOMOTOK HaBUAJIbHOI Mporpamu. AJie 1€ 30BCIM HE 3HUXKYE
piBEHb TMPUHAJIEKHOCTI BHUKJIAQJaya JO TMPOBEACHHS Yypoky. Bukiamay Ha
1H(}opMaIIiHOMY ypOILIl JIMIIIE TIepecTae OyTH aBTOPUTAPHUM 1 €UHUM JIKEPEIOM
3HaHHA, 1 CTa€ KEPIBHUKOM 1 MOMIYHMKOM HABYAaIOThCS B OCBITHBOMY IMPOIIECI.
HaBuaroThCcsi HaMa€ThCI MOXIJIHMBICTh CAMOCTIMHO IIyKaTH MOTPIOHI iM 3HAHHS B
MIHJIMBOMY CBITI, 1 TOMY iM NMOTpiOHA 3HAaYHA KIJBKICTh 1HAMBITYyaJbHUX CTpaTerii
HaBYAHHS, $KI JO3BOMIMINM O KOXXHOMY 3 HHUX CTaTHd AaKTUBHUM YYaCHUKOM
HABYAJILHOTO Tpoliecy. Aje He MOxHa 3a0yBaTH 1 IPO BIPHOTO METOAUYHOMY
niaxoa1 npu nodyaoBi ypoky 3 Bukopuctanusam IKT. Tak camo sik B 3BU4aitHOMY
ypOIIi, TYT TAKOX MalOTh OyTH MPUCYTHIMHU IiJIi Ta eTanu ypoky [24].

PosristHemo, ki MOKIIMBOCTI Ha/Ta€ BUKIIAa4€Bl MATEMATHKH 1H(POPMAIIIITHO-

KOMYHIKaTHUBHI TE€XHOJIOT1i MpU BUBYEHHI HOBOI TeMH. SIK mpaBuio, B JaHUH Yac
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CTBOpEHHsI Tpadiku I 0araThOX IMEJaroriB Habarato CKIAgHIIIe, HK HAMHCATH
3BUYAMHUIN HAaBYAIbHUA T1aH. Tak sSK, CTBOpPEHHs rpadiKu BUMArae Bij Imemarora
HE TUIBKU BIIMIHHE 3HAHHS TEMH, MPOTPaMH, a ¥ XOpOI 3HAHHSA 1 BOJOMIHHS
iHbopMariiHumMu  TexHoJorisiMu. Lle TpymomicTkuil mpouec, ane «Mera
BUIIPABIIOBYE 3aCO0M».

B nanwmii yac po3po6iieHa KOMI'IOTepHA MIATPUMKA HE TUIBKH I HaBYaHHS,
ajie 1 B TOMY YHCII JUIsl KOHTPOJIIO 3HaHb Y4HiB. [Ipu opranizaiiii KOHTpOJIIO 3HaHb,
YMiHb 1 HABUYOK YYHIB TaKOK MOXKHa BUKOPUCTOBYBATH TECTYBAHHS 3a JIOLIOMOT' OO
KOMIT'IOTepa. TecToBUld KOHTPOJb 3 JIOMOMOIOI KOMIT'IOTepa mependadae
MO>KJIMBICTh HIBUJIIE 1 00'€KTUBHIIIE, HIK MPU TPATUIIHHOMY CHOCO01, BUSBUTH
3HAHHS 1 He3HaHHS y4uHiB. Llel crmoci6 opraHizallii HABYaJIBLHOTO MPOIIECY 3PYUHUI
1 MPOCTHM ISl OLIIHIOBAHHS B Cy4YacHI cuctemMi o0pooku 1Hpopmarii. [IpakTnuno
N0 KOXXHOMY IMOJAUTY MaTeMaTHKU CKJIaJeHl TECTH, AKI BXOASITb B HaBYAJbHI
nporpamu. AJie 11l TOTOBI MpOrpaMu HE BPaXOBYIOTh 1HMBIIyalIbHUX OCOOIMBOCTEN
YYHIB Ta pIBHS HaBYeHOCTI kjacy. ToMy Oylne KOPHUCHO BHKOPHUCTOBYBATU
IpOrpaMu-TECTYBaJIbHUKH, PO3POOICHUN CaMUM BHUKJIaJJaueM, B IKOMY MOKHa OyJ10
O muTaHHSA 1 BIANOBIJI JIETKO BHOCUTH 1 3MiHIOBaTH. CTBOpenuit B Excel tect "My
Test" TakoX ma€ MOXKJIMBICTL BHOCWUTH IMMTAHHSA 1 BIAMNOBIAI 1 3MIHIOBAaTH iX. Y
JTAHOMY TECTl1 3allMTaHHS BUOMPAIOTHCS 3 BEIMKOIO iX HAOOpy y BHIAIKOBOMY
MOPSAAKY, 110 BUKJIIOYAE CIHUCYyBaHHS, MiAKa3ku W T.4. B mporeci TectyBaHHS
M1JPaXOBYETHCS KUTBKICTh MPABMIIBHUX BIAMOBIAEH 1 TIO 3aBEPIICHHI TECTYBaHHS
YYHEBl BUCTABIIE€THCA OL[IHKA HAa OCHOBI KPUTEPIIO ISl TECTOBHX TEXHOJIOTIM.
Takuii BUJT KOHTPOJIIO JJO3BOJISIE 32 IOCUTh KOPOTKUI Yac YPOKY MEPEBIPUTH PIBEHb
3HaHb, YMIHb 1 HABUYOK I10 Uep3l y IPpynH YUHIB KJacy, KOJIM 1HIII Y4HI BUKOHYIOTh
1HIMI BU poboTu. Ha HacTymHUX ypoKax TeCTyBaHHS IMPOXOJATh 1HII Y4HI, TaK
0 70 3aKJIYHOIO ypOKYy IO TeMi MPOWTH TECTyBaHHsS BCTHralTh Bce. Y
BUKJIQJIayiB 3 XOPOUIMM 3HAHHSAM HE TUIBKA MYJbTUME/Ia, 1HPOpMaLIHHUX
TEXHOJNOTIM, a W TporpaMyBaHHS, € MOXJIHMBICTh CTBOPHTH TpOTpamy-
TECTYBAJIbHUK, BPaXOBYIOUH 1 30BHIIIHIA BUIJISIA TECTY 3a JIOMIOMOTOIO MPOrpaMu

Delphi.
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1.5. Poab BukoOpucTaHHs iH(poOpMaNiiiHO-KOMYHIKATUBHMX TEXHOJIOTIH Yy

BI/IK.]'IaIlaHHi MaTEMaTHKHU

Y Hamomy cycmiibCcTBi 1HGOpMAaIiiHI TEXHOJOTII B OCBITI BiAITPalOTh BCE
Oib1I iIcTOTHE 3HaYeHHs. CydyacHUI HaBYAJIBHUM MPOIEC BKE CKIAIHO YSBUTH 0€3
BUKOPUCTAaHHS E€JIEKTPOHHUX IIJIPYYHUKIB, HABYAJIBHHX IIpOrpaMm, TPEHAXEPIB,
7a00paTOPHUX MPAKTUKYMIB 1 TECTYIOUUX MPOTPaM.

Ponp iHGOpMaIIMHMX TEXHOJIOTIH B CHCTEMI OCBITH PO3JUIMIIACS Ha JBa
HanpsmMu. Ha mnepmomy i1HQOpMaliifHI TEXHOJIOTII € IHCTpYMEHTapieM JUIs
BUPIIIECHHS! OKPEMUX MEJIaroriuHuX 3aB/IaHb B paMKax TPaJuIIHHUX (HOPM OCBITH 1
MeToaiB HaByaHHA. Lo cTocyeTbes apyroro HampsiMKy, TO TYT iH(opMmamiiiHi
TEXHOJIOT1i 3aiiMaloTh OUIbII AKTUBHY pOJIb 1 3a0€3M€YyI0Th HOB1 MOXIHUBOCTI. J[0
OCHOBHUX I€peBar Apyroro HanpsIMKy MO>KHa BITHECTH HACTYIIHE:

® CTBOPIOIOTHCSI YMOBHU JUJISl CAMOCTIMHOTO ONpAallfOBaHHS HaBYAJIBLHOTO
Marepiany;

® MOXJIUBICTH POOOTHM 3 MATEMAaTUYHUMHU 1 MPOTPaMHUMHU MOJEISMHU
JTOCITII)KYBaHUX 00'€KTIB;

® MOXUIMBICTBH TOIIYKY 1H(MOpMAIli Ta OUIBII 3pyYHOr0 OCTYIY A0 HEf,
MOJAaHHS JI0 MYJbTUMENINHIN ¢dopMi pPIAKICHUX 1HQOPMAIIHHUX
MaTepiais;

® MOXJIUBICTh ABTOMAaTHM30BAaHOTO KOHTPOJIO Ta OUIbII 00'€KTUBHE
OLIIHIOBAHHS 3HAHb 1 BMIHb.

3 BUIIE BUKJIQICHOTO BUIUIMBAE, aKTUBHA POJIb 1HPOPMAIIHHUX TEXHOJIOTIH B
OCBITI MOJISITA€ B TOMY, 110 BOHU HE TIJIbKU BUKOHYIOTHh (DYHKIII1 IHCTPYMEHTApIIO,
10 BUKOPUCTOBYETHCS HJIsi BHUPILNICHHS MEBHUX IMEJaroriyHuX 3aBlaHb, a M
CTHUMYJIIOIOTh PO3BUTOK JMJIAKTUKH Ta METOAHWKH, CIPUSIOTH CTBOPEHHIO HOBHUX

¢dbopM HaBUaHHS 1 OCBITH [25].
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PO3I1J II. IICUXOJIOT'O — ITEJAT'OI'TYHI OCHOBHU AOCJLIKEHHA

2.1. [Icux0J1010 — MEAArOriyHi OCHOBH MNPOLIECY HABYAHHS

[legaroriyHa MCUXOJOTisI — raidy3b MCHXOJIOTIYHOI HAyKH, sIKa JTOCIIIKYE
MICUXOJIOTIYHI TPOOJIEeMH BHUXOBAHHS W HaBUYaHHA OCOOMCTOCTI — OCHOBHHX
MEXaHi3MiB CIIPSIMOBAHO1 Colliai3allii JIOAUHHU.

[IpeqMeToM TI€IAroriyHoi IICHUXOJIOTIT € JOCHIIKCHHS IICHXOJIOTIYHUX

3aKOHOMIPHOCTEH TIpOIIeCY CHPSIMOBAHOI coIiaizailli, TOOTO MepeTBOPEHHS
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010J70T1YHOT ICTOTH B JIIOJICBKY OCOOMCTICTh Yy COINJIbHOMY, CIHEIiaIbHO
OpraHi30BaHOMY CEPEIOBHIIII.

[lemarorika po3risaae Ml 1 3aBAaHHS HABYaHHS 1 BUXOBAHHA JITEH, HOTO
3ac00M 1 METO U, CIIOCOOH 1X peaizallii Ha mpakTuill. OJHOYACHO 3 LIUM MPEAMETOM
NeJaroriyHuX JOCHIKEHb € TaK CaMO 3arajibHUi akTyallbHUM 3MmicT ocBiTU. Lo x
70 OCOOMCTOCTI y4YHS, 1HAMBIAYaJbHHUX ICHXOJOTIYHUX OCOOJMBOCTEH BUYMTEIS,
B3aEMUH MIK Yy4uTeleM (BHXOBaTejleM) 1 IUTHHOIO, TO 1€ € TIPEIAMETOM
CHEI1aJIbHOTO, YBAKHOTO 1 J€TAIIbHOTO BUBYEHHS B TICUXOJIOTI].

[1crX0M0T1YHOIO MiACTaBOIO MEIArOTiYHOTO MPOIIECY €:

eTeopii ocoducrocti (3. ®peitn, C. JI. Pybinmreiin, I'. Ommopr, K.
Jlesin, E. ®pomm, JI. 1. BoxxoBuu);

oTeopis nismpHOCTI (O. M. JleonTtses, C. JI. PyOinmreiin);

eBikoBa NCUXO0JOTis (IICUXOJIOTISI PO3BUTKY);

eTeopii HaBUaHHA (BUCX1JHI A0 O1XEBIOpU3MY);

e[Icuxosnoris mi3HaBAJIbHUX TMpoLECiB (KOTHITUBHA ICHUXOJIOTIS,
TCIITATBTIICUXOJIOTT], TICHXO0JIOTiSI MOBH);

e[Icuxomnorist IHAUBIIyaTbHUX BIIMIHHOCTEH (TEMIIEpAMEHT, XapakKTep,
3M10HOCTI1);

eColliaibHa TICUXOJIOT1Sl KOJIEKTUBIB, CIIJIKYBaHHS 1 0COOMCTOCTI;

e[mxeHepHa ncuxodoris (B3aemois moaunau 3 T3H, EOM);

oKynbTypHO-icTOpruHa Teopis (JI. C. Burorcrkuii);

eCucremunii miaxin y ncuxosorii (B. M. bextepes, M. Beprtreiimep, b.
I'. AnanneB, b. @. JlomoB);

eHeiiporncuxosnoris (O. P. Jlypis);

o] Icuxo0/11arHOCTHKA;

e[ lopiBHsIIPHA TICXOJIOTIS;

o[ 'yMaHICTUYHA NICUXOJIOT1S;

e[IcuxoTeparnis.
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[lemaroriynuii mporec — CHeliallbHO OpraHi3oBaHa, AMHAMIYHA B3a€MOJIS
nejgarora 1 JiTed, copsMoBaHa Ha 3a0€3MCEYCHHsS I1X HAaBYaHHS, BUXOBAHHS,
PO3BUTKY.

3MICT TeAarorigHoOrO MPOIECY BH3HAYAETHCS KOHIENTyAIBHUMH 3acajaMu
OCBITHBO-BUXOBHOI chcTeMHU. ['0JIOBHOIO METOIO0 MOTO € palioHalbHa OpraHizaris
HaBYaJILHO-BUXOBHOI POOOTH, CIIPSMOBAHO1 HA BCEOTYHHI PO3BUTOK TUTHHHU.

[legaroriuamii  mpomec €  TOJIOBHOIO  CTPYKTYPHOIO  OJMHHMIICIO
IIJISCIIPSMOBAHOT ¥ OpraHi3oBaHOi B3aEMOJIII Meaarora i BUXOBaHIIA, i 4yac SKoi
JUTAHA OINAHOBYE COLIAJIBHUI JOCBIJ. 3HAYHOIO MIPOIO BiH BIJIPI3HSAETHCS BIJ
BUXOBHOTO IPOIIECY, M0 3/IIHCHIOETHCS MOCTIHHO TiJ] BIULIMBOM YCi€i CYKYMHOCTI
YUHHUKIB, SIK1 HOPMYIOTH OCOOUCTICTb.

CydacHl AOCHITHUKH PO3IIISAAIOTh MEJAroriyHUil MpoLec SIK JUHAMIYHY
MEeJaroriyly CHCTEMY, CIPSMOBAHY Ha BHUPIIICHHS PO3BUBAIBHUX 1 OCBITHIX
3aB/laHb; IMEPEIaBaHHS COLIAJIBHOTO JOCBIAY CTapIIMMH 1 3aCBOEHHS HOro
HiAPOCTAIOYMMH MOKOJIHHAMY IIIAXOM iX B3aemoii [22].

CyTHICTh MENaroriyHoTO MPOIIECY MOJIATAE B €IHOCTI HABYAHHS, BUXOBAHHS 1
po3BUTKY. Came MM 00yMOBITIOIOTHCA MOTO (DYHKIIII:

— HaByaJibHa ((OpMyBaHHS MOTHUBAIIIi, TOCBIAY HAaBYAIHHO-ITI3HABAILHOI Ta
MPaKTUYHOI AiSTILHOCTI, 3aCBOEHHSI OCHOB HaYKOBHUX 3HAaHb, IIIHHICHUX Opi€HTAIIN
0COOHUCTOCTI);

— BUXOBHa ((OpMyBaHHS MOpaJbHUX, €CTETHUYHUX SKOCTEH 1 CTaBJICHb
JIIOJTUHM )

— po3BUBaJIbHA (POPMYBaHHS 1 PO3BUTOK MICUXIYHHUX MPOIIECIB, BIACTUBOCTEH
1 IKOCTEH 0COOHCTOCTI).

OnuHuIIer0 TEeAaroriyHoro NpoIeCcy € TMeAaroriyHe 3aBJaHHs — I[IeBHA
nejaroriyHa CUTyallis, CIHIBBIAHECEHAa 3 METOI0 [IsJIbHOCTI W yMoOBaMu i
3M1MCHEHHS. ['0JIOBHUMH KOMITOHEHTAMH TI€JJaroriYHOro MPOoIeCy € HOoro cy0'eKTH:

MEeIaror 1 BUXOBaHEIb.
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[Teqaroriyamii-mporiec He € CIOHTAaHHWM SBHUIEM. BiH mMmiamopsaKoBaHUN
NEBHUM O00'€KTMBHO ICHYIOYMM, TIOCTIHHUM 1 HEOOXITHUM BHYTPILIHIM
B32€MO3B'A3KaM 1 B3a€MO3aJICKHOCTSIM, TOOTO 3aKOHOMIPHOCTSIM.

3aKOHOMIPHOCTI TEAAroriYHOro Mpolecy — O00'€eKTHBHI, CTIHKI W 1CTOTHI
3B'SI3KM, SIKI 3yMOBIIOIOTH €(EKTHUBHICTh HaBYaHHS, BUXOBAHHS, PO3BUTKY
OCOOHMCTOCTI TUTHHU.

L1i 3aKOHOMIPHOCTI BiIOOPaKAIOTh CTIHKI 3aJIEKHOCTI MK yCiMa eJIeMEeHTaMHU
MEeJIaroriYHOro MpoIeCy: MISUIbHICTIO TeAarora, MisJbHICTIO BUXOBAHIIS, 00'€KTOM
3aCBOEHHS (3MICTOM HABYAHHS ), BAXOBHUMHM, PO3BUBAJIbHUMU BILIUBAMHU.

J1o HalfBaXXJIMBIIIMX 3aKOHOMIPHOCTEH MeIarorivyHOro MpoIecy HalleKaTh:

1. OpraniyHa €AHICT, HaBUaHHSA, BHUXOBAHHS, PO3BUTKY. Y CIHIIIHE
(yHKLIOHYBaHHS KOKHOTO 13 IUX KOMIIOHEHTIB € MEpPEeayMOBOIO €(EKTHBHOCTI
IHIIUX: HAaBYaHHS CIPSMOBAaHE Ha BUPIIICHHS 3aBJaHb BUXOBAHHS 1 PO3BUTKY;
BUXOBAHHS CIPHUSIE PO3BUTKY 1 HABUYAHHIO; PO3BUTOK CTBOPIOE CIPHUSATIUBI
TIepeIyMOBH ISl HABYAHHS Ta BUXOBAHHS 1 € iX pe3yJIbTaToM.

2. 3MicToBa, oOprasizaiiifHa Ta ONEpPAIfHO-TEXHOJIOTIYHA IIIJIICHICTb.
3MiCTOBa LUIICHICTh MEJAroriyHOro Mpouecy 3a0e3NneuyeThesl BIIOOPaKEHHAM Y
MET1 ¥ 3MICTI OCBITU JIOCBIJly JIFOJICTBA, Y B3a€EMO3B'SI3KY 3HAHb (Y TOMY YHCII PO
crocoOu i), yMiHb 1 HABUYOK JIOCBIIy TBOPYOI MISUIBHOCTI, JOCBIAY €MOIIIIMHO-
I[IHHICHOTO CTaBJIEHHS 710 CBiTYy. Opranizaiiiiiia 1ijgiCHICTh MeAaroriyHoro npouecy
€ HACJIJKOM €JIHOCTI MPOIIECIB OCBOEHHS, OpraHi3allii 3MICTy OCBITH 1 MaTepiaabHO1
0a3u; MUJIOBOI B3a€MOJIIi MMENaroriB 1 BHUXOBAHIIB IIOAO0 3MICTY OCBITH 1 B
MDKOCOOMCTICHOMY CHUIKYBaHHI; CaMOOCBITH Ta camoBuxoBaHHS. OmnepairiitHo-
TEXHOJIOTIYHA IIIJTICHICTh BUSIBISETHCS Yy BHYTPIIIHINA IUTICHOCTI TPOIIECIB
OCBOEHHS, OpraHizaiii 3MICTy OCBITM 1 MaTepiajibHOi 0a3u, AUIOBOi B3aeMOJIl
Iejarora 1 BUXOBaHI[IB, OCBITH 1 CAMOOCBITH.

3. JAunamiuHicTh. MaciTaGHICTh yCIX HACTYMHUX 3MiH 3aJIEKUTh BiJ 3MiH Ha
nonepeHLOMY €Tarll, B3aEMO/Iisl MK IeJaroraMy 1 BUXOBaHISIMA BUOYIOBYEThCS
3a «CTYMEHEBUM) MPUHIUMIIOM: UMM BHUIII MPOMIXKHI JOCATHEHHS, TUM BaroMiIIui

KIHIIEBUH pe3yJIbTar.
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4. 3anexHICTh JOCATHYTOTO PIBHS PO3BUTKY OCOOMCTOCTI BiJ CHAJAKOBOCTI,
HABYAJIbHO-PO3BUBAIBHOTO CEPEIOBUINA, BKJIIOYCHHS Yy HABUYAIbHO-BUXOBHY
JISUTBHICTB, €()EKTUBHOCTI 3aC001B M€1arorivHoro BILIUBY.

5. €aHiCcTh BHYTPIIIHIX MOTHBIB 1 30BHIIIHIX, Y TOMY YHCII MEAaroriyHuX
CTUMYIIB.

6. B3aeMO03B's130K 4yTTEBOTO, JOTIYHOTO 1 MPAKTHUHOTO. E(ekTHBHICTH HOTO
3aJIEKUTh B SKOCTI CHPUHAMAHHSA, JIOTIYHOTO OCMUCJICHHS, MPaKTUYHOTO
BUKOPUCTAHHS 3HaHb 1 BMiHb.

EdexkTuBHICTB peanizallii 3aKOHOMIPHOCTEN NEAarorivHoro Npouecy 3ajlexuTh
BiJl TAPMOHINHOT €THOCTI MOro 00'€KTUBHUX 1 Cy0'€KTUBHUX YMHHUKIB, MEPEIYCIM
BiJl YCBIJIOMJICHHSI TIEAroroM CBO€I MiCii, YMIHHSI OpraHi3yBaTH MpPOIYKTHUBHY
B3a€EMOJIIO 3 JITBbMH, MAKCUMAJIBHO 3aJ1ITH OCOOMCTICHUM IMOTEHIlIA KOXKHOIO 3

HUX, TIOCTIHHOTO MparHeHHs MiAHATH 10 B3aEMO/III0 Ha BUIIIUIN PiBEHb.

2.2. Po3BUTOK TBOPYMX 3AI0HOCTEH HA YPOKAX MATEMATHKH

MartematnyHi 3410HOCTI - IIe 3JAaTHICTh yTBOPIOBATH HA MaTEMaTUYHOMY
Matepiaii y3araibHEH1, 3TOpHYTI, THY4KI 1 0OepHeHi acouiali Ta ix cuctemu. [o
CKJIQIOBUX MAaTEMATUYHUX 3M10HOCTEH CJIIJ BITHECTH:

— 3IaTHICTh 10 dbopmanizanii MaTeMaTH4YHOT O Marepiaiy,
BIJIOKpeMJIEHHS! (DOpMU BiJl 3MICTy, aOCTparyBaHHs Bl peaJlbHUX CUTyallll 1 ix
KUIBKICHUX BIJHOIIEHh Ta TIPOCTOPOBUX (OPM; OINEpPYBaHHS CTPYKTypamu
BITHOIIIEHb 1 3B'SI3KIB;

- 3MIaTHICTH JI0 y3araJbHEHHS MaTepiany;

- 3JIaTHICTB JI0 ONEPyBaHHS YHCIOBOIO 1 3HAKOBOIO CUMBOJIIKOIO;

— 3IaTHICTH 0 JIOTTYHUX MIPKYBaHb, MOB'I3aHUX 3 TOTPEOOIO TOBOIUTH,
POOHTH BUCHOBKH;

— 3MIaTHICTH /IO CKOPOYCHHS TPOIECY MIPKyBaHb;

- 3IaTHICTH JI0 MEPEXOY BiJl IPSIMOTO 0 OOEPHEHOT0 X0y TYMKH;
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— THYYKICTh MUCJICHHSI HE3aJI€KHO BiJl BIUTUBY I11a0JIOHIB.

Marematuka crpusie BUPOOJEHHIO OCOOJHMBOTO BHIY MaM'sTi — TaM'ATi,
CIOpSIMOBaHOi Ha Yy3arajdbHEHHS, TBOPEHHS JIOTIYHUX CXeM, (HopMalli30BaHUX
CTPYKTYP, BUXOBYE 3/IaTHICTh 10 MPOCTOPOBUX YSBIICHb.

HasBHicTh MaTeMaTWYHUX 3AI0HOCTEH B OJHMX YYHIB 1 HEIOCTaTHS
PO3BUHYTICTh iX B IHIIMX BUMAara€ BijJ Y4YWUTENs IMOCTIHHOTO MOIIYKY, NIISAXIB
dbopMyBaHHS 1 PO3BUTKY TaKUX 3A10HOCTEN y MIKOJISPIB.

PiBHeBa mudepeHmiamiss 3 ypaxyBaHHSIM IICHXOJIOTIT MaTeMaTHYHHUX
311I0HOCTEH y4HIB 30UIBIITYE MOXKIMBOCTI pOOOTH BUMTENsA. Takuil miJixis CTBOPIOE
YMOBHU JIJIs1 PO3BUTKY 3[1I0HOCTEN YUHIB, SIKI MAIOTh IPUPOJIXKEHI 3aIaTKH JI0 3aHAThH
MaTEeMaTHKO0, 1 3a0e3nedye MOCUIILHOK POOOTOI0 YYHIB, SIKI HE MalOTh TaKHUX
3aJaTKiB. BUKOHYIOUM MOCWIIbHI 3aBlIaHHS, YY€Hb OTPUMY€E BIIEBHEHICTH Y CBOIX
CUJIax.

BuBuaroun matemaTuusi 3116H0cTI, B. A. KpyTenpkuii iii1110B BUCHOBKY, 110
"MO30K JESKHUX JIFOJCH CBOEPITHO OPIEHTOBAHUM (HACTPOEHUI) HA BUOKPEMIICHHS 3
HABKOJIMITHHOTO CBITY MOJIPa3HUKIB THITY MPOCTOPOBUX 1 YUCIOBUX BiJTHOIICHH Ta
CUMBOJIIB 1 Ha ONTUMaJbHy pOOOTYy came 3 TakuMu mnoapasHukamu'. Tomy
"3BUYaifHUM MaTEMaTUKOM MO>XHA CTaTH, BUJATHUM, TAIAHOBUTUM MaTEMaTHKOM
Tpeba HapoauTucs'".

1106 BUBUEHHS MATEMATHKU BUKJIMKAJIO B yUHS 3aJJ0OBOJICHHS, Tpeba, o0 BiH
3arauOuBCs y CyTh 1€l 1€l Haykd, BIIYYB BHYTPINIHIA 3B'SI30K yCIX JIAHOK
MIpPKYBaHb, K1 JatOTh MOXKJIUBICTh 3PO3YMITH 1 came IOBEJECHHS, 1 IOT0 JIOTIKY.

k10 yuyeHb xo4a 0 pa3 JOCsT SICHOCTI B pO3yMIHHI CyTl, IPOHUK y BHYTPIIIHIMA
3B'SI30K MOHATSH 1 JIOTIYHUX BUCHOBKIB, TO HOMY OyJi€ BaXKKO 3a/I0BIIILHUTHCS MOTIM
3ay4yyBaHHSAM Oe3 po3yMiHHA. | ToAl BIH 3A1MCHUTH BIIKPUTTS: MPOLEC BIACHOT
JYMKH BHMara€ 3Ha4HO MCHIIIHMX 3YCHJIb 1 BUTpAT Yacy, Hi’)k BUBUCHHS Hamam'sTh
[12].

o6 mpuUBYUTH YYHIB CAMOCTIMHO MHUCIIUTH, BUKJIMKATH B HUX BIPY y BIAcH1
CHJIA 1 PO3YM , TaKOX BHUXOBATH BIIEBHEHICTh Yy CBOIX MOKJIHMBOCTAX, HEOOX1IHO

NPUMYCHUTH iX MPONTH Yepe3 MEBHI TPYAHOII, a HE MOJaBaTh BCE B FOTOBOMY
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BUTJISII.

Y cuctemi pO3BUBAIOYOr0 HABYAHHS M1l YaC BUBYCHHS MATEMATHKU BayKJIHBE
MicIIe TI0Ci/1a€e 00UYuCIIoBaIbHa MpakTuka. Ha 5-6 kiacu npumnanae ocHOBHUI 00cCsT
po6oTH 00YHCIIEHD 3 palliOHATBPHUMH YUCIaMU. Y HACTYIHUX KJIacax Il HaBUYKU
PO3BHUBAIOTHCS 1 3aKPITLTIOIOTHCS, 3pOCTAE MUTOMA Bara HaOMMKEHUX OOYHUCIICHB,
BUKOPHUCTOBYEThCS TPHUKUIKA, OIIHIOBAHHA pe3ynbTaTiB oOumcieHb. [llupoxe
BUKOPHUCTAHHS MIKPOKAJIbKYJIATOPIB HE 3MEHIIyE poJyii OOuMcieHb 0Oe3 HHX 1
0COOJIMBO YCHOTO BUKOHAHHA Ai. OTXKe, KOPUCTYIOUUCh MIKPOKAIbKYJIATOPaMH,
Tpeda BMITH pOOUTH MPHUKUIKY OYIKYBAHOI'O PE3YNIbTATy M OKPYTIIOBATH MO0 A0
NOTPIOHOT TOYHOCTI, 3aMIHIOIOYM JEsKi omepalli YCHUM BHUKOHAHHSM, YMITH
poaHanizyBatu 3100yTy iHpopMaiiro. Ciniji MaTH Ha yBasl 1 po3BUBaO4y (QYHKIIIIO
YCHUX OOYHUCIIEHb: BOHU AKTUBI3YIOTh yBary 1 Mam'siTb y4HIB, CIIOHYKalOTh iX 0
parioHaIbHOT TisTbHOCTI [29].

Skimo B YYHIB CEpelHIX KJaciB 100pe chopMoBaHi Il HAaBUYKU, 1€ €
3alopyKOI0 TOTO, IO B CTapIIUX Kjacax po3B's3yBaHHA 3a7ad HE Oyje BUKIUKATH
0COOJIMBHX TPYAHOIIIB.

YMiHHS pO3B'sI3yBaTH Ty UM 1HIIY 3a7ady 3aJ€KHUTh BiJl 0araTb0X YMHHUKIB.
Ane mepemyciM HEOOXIJIHO HABUYUTHUCS PO3PI3HATH OCHOBHI THUIM 3a/ad 1 yMITH
PO3B'I3yBaTH HAUTIPOCTIIII 3 HUX.

YBech mpoiiec po3B'sa3yBaHHS 3a/1aul MOXKHA PO3/IIJIUTH Ha BiCIM €TalliB:

- aHaj13 3a1a4i;

— CXEMaTHYHUH 3aIuC 3a/1a4i;

— HOIIYK ciocoOy po3B'sa3yBaHHA 3a/1a4i;

— BUKOHAHHS PO3B'SI3yBaHHS 3a]1a4i;

— nepeBipka po3B'sa3Ky 3a7adi;

- JIOCJHIIJDKEHHS 3a/1a4l;

— dbopmyTrOBaHHS BIAIOBIAI 3a/a4i;

— aHaJli3 po3B'sA3yBaHHS 3a]ayl.

MaremaTuuHi 3amadi, Il PO3B'SA3yBaHHA SKUX B IIKUIBHOMY Kypci
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MaTeMaTHKH ICHYIOTh TOTOBI IpaBuiIa, a0o 111 paBuia 0e3MmocepeIHbO BUILITUBAIOTh
3 O3HA4Y€Hb YW TEOpEM, II0 BU3HAYAIOTh MPOrpaMy pPO3B'I3yBaHHS IHX 331a4 Y
BUTJISAJII  TOCTIJOBHOCTI KpPOKIB, Ha3WBalOTh CTaHAapTHUMHU. [lpu 11boMmy
nepeadavaeThCs, MO JIsl BUKOHAHHS OKPEMHX KPOKIB PO3B'S3yBaHHS CTaHIAPTHUX
3aJlay B Kypcl MaTeMaTUKU ICHYIOTh KOHKPETHI MpaBHIIa.

Y mpotieci NCUX0I0r0-TeAaroriyHoi poOOTH BUSBICHO, 1110 PO3BUTOK TBOPUUX
3MI0HOCTEH Ha YpOKax MaTeMaTHKH Oe3MMOCepeaHbhO 3aleKHUTh BiN aKTHUBAIil
3M10HOCTEH, TI3HABAJIBHOTO IHTEpECY JO HaBUaHHSA, HAyKOBO-IISUIBHOTO 1
EBPUCTUYHOTO MUCJICHHS. OCHOBHUMH YMOBAaMH PO3BUTKY TBOPYHUX 3/II0HOCTEH €:
BIJINOBIJIHA MMOOY/I0Ba HABYAJIBHOTO TMPOIECY 3 OplEHTAIli Ha TEOopeTUYHE
MUCJICHHSI; BUKOPHCTAHHS METOMIB MPOOJEMHOT0 HaBYaHHS, 3a0e3medyeHHs
HEOOX1THOT eMOLIMHO-A00pO3UWINBOI aTMOC(HEPH 1 AKTUBHUX CHOCOOIB PO3BUTKY
CaMOCTIMHOCTI JiTeH, iXHbOi (paHTa3li, ysBU; omopa Ha 30HY HANHOIMKYOTO
PO3BHUTKY IUTUHH, AudepeHIiioBaHuA TiIXia y HaB4aHHi [23].

VY mKUIbHOMY BilLll OJHUM 3 €PEKTUBHUX CIOCOOIB PO3BUTKY 3/11I0HOCTEHN 10
MaTEeMaTHUKH € PIIIEHHS MIKOJISIpaMu HECTaHAAPTHUX JIOTTYHMX 3anad. KpiMm Toro,
pPO3B‘sI3yBaHHS MPOOJEMHUX 3ajad 3JaTHE MPUILCIUTH IHTEPEC ITUTHHU 1O
BHUBYCHHSI «KJIACUYHOT» MaTEeMaTHKHU.

[Icuxomoro-nearoriuia JisbHICT IIOJI0 CTBOPEHHS YMOB MJIi PO3BUTKY
3n10HOCTeM Ta 00papyBaHb AiTEH 1 MOJIOJI TICHO TOB'A3aHa 3 iX BUXOBAHHSIM.
HanaBmm o6papoBaHiii IpUpOIOI0 JIFOJIUHI TIEBHY CyMY 3HaHb MOKHAa CTBOPUTHU
MPOCTO THTENEKTyalla (<GKUBUI KOMII‘10Tep» ), aje He TBopus. [IpodieMy po3BUTKY
3M10HOCTEN 00gapOBaHOT MOJIOAO1 JTIOJIMHNA MOYKHA BBa)KaTH BUPIMICHOO JIUIIE 32
YMOBH, KOJIU Y JKUTTS BXOJUTh TBOpYA OCOOUCTICTh 3 BUCOKUM PIBHEM 1HTEIICKTY,
BUXOBaHAa Ha 3acajlax MOPAIbHOCTI, TOOTO TICMXOJIOTIYHO HaJallTOBaHAa Ha

COLIIaJIbHO Ta CYCIIJIbHO KOPUCHY AiSUIbHICTb.
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PO3JLI 1. METOIUKA HABYAHHS PO3B’SI3AHHS
MMOKA3HUKOBHUX PIBHSIHb TA HEPIBHOCTEM 3 BUKOPUCTAHHSIM
THOBAIIMHO - KOMYHIKAIIMHNUX TEXHOJIOI'TA

3.1. Memoouuni ocoonrueocmi HAGUAHHA

Tloka3nukogi pieHAHMHAL.

OcHOBOIO HOBO1 (popMHU HaBYAHHS € poOOTa 3 KOMIT IOTEpOM. 3BUYAITHO, HE
MOYHa BCE€ 3BOJIMTH JI0 HBOTO, — 1 KUIbKICTh TOJIMH, MMPOBEJICHHUX 32 €KPAHOM, HE
MOKE CIIYKUTH KPUTEPIEM SKOCTI HaBYAHHS, K II6 HAMAararoThCs MPEJCTABUTH B
JeSKUX TMPUBATHUX IMKOJIax. Ayie 0€3CYMHIBHO OJHE — KOMIT'IOTEp BIIMIHHUN
MOMIYHUK JJIsl OpraHi3aiii 1HIWBIAyaJlbHOTO HaBYaHHs. bo SK TIJIBKM Tegaror
nepectae 0a4uTh B YYHEBI MPOCTO COCY[, KU Tpeba HAMOBHUTH 3HAHHSMHU Ta

BMIHHSAMH, HOMY JOBOAUTHCA IIYKATH I1HAWBIAYaJbHUM MAXIT 1O KOXHOTO,
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M1JIAITOBYBATUCS /10 HOTO 1HTEpECiB, TEMITy 3aCBOEHHS MaTepially, OCOOMCTHX
ocobmuBocrell ncuxiku. Llupoke BIpOBa/KEHHS B HAaBYAJbHUK IPOLEC HOBUX
1H(QOpMAIIITHUX TEXHOJIOT1H BIIKPUBAE IITUPOK] MIEPCIIEKTUBHU 100 IMOTIHOJICHHS 1
pPO3IIMPEHHS] TEeOpeTHYHOi ©0a3u 3HaHb, HAJaHHSI pe3yJbTaTaM HaBYaHHSA
MIPAKTUIHOTO 3HAYCHHS, aKTUBI3aIlli M3HABAIBHOI NISUTBHOCTI, CTBOPEHHS YMOB JIJIS
MOBHOTO PO3KPUTTS TBOPYOrO TMOTEHLIANy Y4YHIB 3 YpaxyBaHHSIM BIKOBUX
0COOJMBOCTEMH, 1HANBIAYaTbHIX HAXUJIIB.

Ha croroani po3po0ieHO 3HAYHy KUIBKICTh MpOrpaMHUX 3aco0iB, IO
JO3BOJISIIOTh PO3B’SI3yBaTH 3a JOMOMOIOI0 KOMIT'IOTEpPAa JOCUTH ILIMPOKE KOJO
MaTeMaTUYHUX 3aJ]la4y Pi3HUX PIBHIB CKJIAIHOCTI, a TAKOXK KOHTPOJIOBATH 3HAHHS.
Lle Taxi mporpamu sik DERIVE, EURIKA, GRANL1, Maple, MathCad , MyTextXPro
( muB. momatok A). IlpudomMy ojHI 3 X MpoOrpaM po3paxoBaHi Ha (PaxiBIiB JOCUTh
BHUCOKOI KBadi(iKallii B rajry3l MaTeMaTHKH, 1HII — HA YYHIB CEPEIHIX HaBYAIbHHUX
3aKJ1a/liB Ta CTYJCHTIB.

MoXIHUBICTh TPOBECTH HEOOXITHUNA YHUCEIbHUN EKCIIEPUMEHT, IIBUIKO
BUKOHATH MOTPIOHI 00uuciaeHHsT 4u TpadiuHi moOy/10BU, NMEPEBIPUTH Ty YU 1HIILY
rinotre3y, BUMPOOyBaTH TOW UM IHIIMHA METOJl PO3B’SI3yBaHHSA 3ajladyi, BMITH
MIPOAHANI3YBaTH Ta MOSICHUTH PE3yJIbTaTH, OTPUMAaHi 3a JOMOMOIOI0 KOMII I0TEpa,
3’CyBaTH ME1 MOMKJIMBOCTEH 3aCTOCYBAHHS KOMII IOTEpa YU OOpaHOTO METOAY
PO3B’sI3yBaHHS 3a/1aul Ma€ Ha/I3BUYAiHE 3HAUYCHHS Y BUBUCHHI MaTEMAaTUKHU.

[Ipuctynaroun 10 po3B’sA3yBaHHS HAMMPOCTIMIIMX MOKa3HUKOBUX PIBHSHB,
JIOTITPHO BIIUCATH HA JOBIIKOBIN TaOIUIN a00 HA JOMII OCHOBHI (hopMymIH il 13
CTETICHSMU.

CroyaTKy JOLIJGHO PO3TIISHYTH HANMPOCTIlI piBHSHHS BHIy 2°°=3%8.

3
3anmucyroud MpaBy YaCTHHY PIBHSHHS SK CTEMiHb YMCia 2, dicTaeMo 2°° =25,

OCKUIbKM OCHOBM JaHUX CTEIEHIB PiBHI 1 caMi CTENEHl PiBHI, TO MAEMO 3MOTY

. ) 3 . . 3
MPUPIBHATH NOKAa3HUKU: X —5= - Tont gicraemo: x = 5§'
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3BepTaeMo yBary y4YHIB Ha Te, IO 3amucaHi BUIIC (HOPMYJH, SKIIO IX
3aCTOCOBYBATH 3J11BO HAMPABO, TAI0Th 3MOTY 3aMICTh JIBOX CTETICHIB 3alMCaTH OJINH
creninb. OTXKe, AKWo 6 NiGil | NPagill YacmuHax 0aHo20 NOKA3HUKOBO20 DIGHSHHSL
MinbKU 00OYMKU, YACMKU, CMeNneHi ab0 KOpPeHi, Mo MOXCHA Ye PIBHAHHS 3a8HCOU
36ecmu 0o Havinpocmitiwiozo pienanua eudy a'™ =a®, (a>0). Lle#t opienTHp
Oa)xaHO 3aHOTYBATH B 30IIMTAaX y4YHIB, 0O BOHU B MOAAIBIIOMY BUIHHO T13HABAJIH
TaKl MTOKa3HUKOBI PIBHIHHSA, K1 O€3MOCEPEIHBO 3BOAATHCS /10 HAUMIPOCTINIINX.

Ilpuknao 1: Po3p’s3aTu piBHSHHS

(o) 27

Po3zs’sa3y6anns; 3BepTaeMo yBary y4HiB Ha Te, 1110 B JIiBiH 1 IpaBiii YacTUHAX

[[LOTO PIBHSHHS € TOOYTOK, 4acTKa, CTeMiHb a00 KOPiHb 13 cTenens uynucna 3. OTxe,
1€ PIBHSHHSA MOXHAa O€3M0CepenHbO 3BECTH 0 HaumpocTimoro. ToOTto micas
NIEPETBOPEHHS CTEIIEHIB J11CTAEMO:

x4 2X_X a2

3 53_3 7
3BiacH x—1+%—5 =3x—ﬂ )
5 3 7
Posp’ : , , 45
03B’513aBIIH 1I¢ PIBHSIHHS JICTAEMO: X = ~203"

[Ticns  BiAOpaliOBaHHA pPO3B’SI3aHHA HAWOPOCTIMIIMX PIBHAHb OakKaHO
3apONOHYBATH YYHSM 3arajibHy CXeMy TIOIIyKYy PO3B’SI3KY  CKJIQIHIIIMX
MOKa3HUKOBUX PiBHSHB. L5 cxema Moske OyTH, HAITPUKJIIA], TAKOIO:

38inbHAEMOCH IO YUCTIOBUX O0OAHKIB V) NOKAZHUKAX CHENEeHIs.

IIpobyemo 6ci cmeneni 36ecmu 00 0OHIET OCHOBL.

Axuo He 80aembcst 36ecmu 00 0OHIEL OCHOBU, MO NPOOYEMO 386ecmit 00 080X
OCHO8 mak, woo dicmamu 0OHOPIOHE PIGHSHHSL.

B inwux sunaokax 6ukopucmogyemo cneyianvti nputiomu po3e s3y6anHs. a)
BUKOPUCMOBYEMO MOHOMOHHICIb NOKA3HUKOB80I (YHKYIT, 6) OYIHIOEMO MHONCUHY
3HaweHb QYHKYIL, Y M6l | npasiti YaCMUHI PIGHAHHA [ M.O.

IIpuknao 2: Po3B’s3atu piBHsSHHSA 4" -13-6* +9*" =0,
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Po36’a3y6anns; 3BUIBHUBIIMCH BiJ YHMCIOBUX JIOJAHKIB Yy TOKa3HHUKAX,
nicraemo; 4*-4-13-6"+9*-9=0.

Sk 6aunMo, 3BECTH BC1 CTEMEH1 10 OJHIET OCHOBH HE BAAETHCS, TOMY MPOOYEMO
3BECTH BCI CTEIEH] 10 ABOX OCHOB. [Tomiuaemo, mo 4* =2%*, 9*=3%* a 6* =2%.3",
Toni Hale piBHSHHS [IEPETBOPIOETHCS B Take: 27 -4-13.2* .3 +3.9=0.

3BepTaEMO yBary ydHIB Ha Te€, IO BCl YIEHU IHOTO PIBHIHHS MAarOTh
OJTHAKOBUM CyMapHUU CTeMiHb — 2X. 3rajyeMo O3HAuU€HHS 1 i€ PO3B’SI3KY
OJTHOP1AHOTO piBHAHHS. (PIBHSHHS, BC1 WIEHU SKOTO MalOTh OJIHAKOBUM CyMapHHMA
CTEMHb, HA3UBAETHCA OJHOPIAHUM. PO3B’SI3y€ThCS OJJHOPIIHE PIBHSAHHA JICHHIM
Ha HaWBUIIMK cTeminb) [3].

[Ticnst BiAmpaltoBaHHS 3a3HAYEHUX MPUHOMIB PO3B’SI3yBaHHS IMOKa3HUKOBHX
PIBHSHB JIOIIIPHO 3BEPHYTH YBary Y4HIB Ha Te€, IO IS PO3B’SI3yBaHHS JCTKHUX
MOKAa3HUKOBUX PIBHAHb JOPEYHO BUKOPUCTOBYBAaTH TEOPEMY TMPO KOPIHb.
Haramaemo 1o Teopemy:

AHrwo pynxyis t 3pocmae (abo cnaoace) Ha 0esskoMy NPOMINCKY, MO PIGHSHHS
f(x)=a ne modice mamu Ginbuie HIdIC OOUH KOPIHb Y YbOMY NPOMINCKY.

Ilpuxnao 3: Po3w’s3atu piBHSHHS 3" +4" =5

Pos36 ’szyeanns: 3BeneMo 1ie piBHIHHS 10 BHAY f(x)=a, f(x)— 3pocraroua abo

cnagHa QyHkuis. st iboro noauiuMo oOU/IB1 YaCTUHU 1IOTO PiBHSHHSA Ha 5° #0,

BEOR

3\, (4) . 3\ 4)
Aue o] i|g) cmanui ¢yHkwii, omxke, i ix cyma | +|lg) Tex cnamma

ICTAEMO:

¢bynkuis. Toai 3a TeOpeMOIO PO KOPiHB JaHE PIBHSIHHS MOXKE MAaTH TIIbKUA OJHMH
KOpiHb. be3nocepeAHbOI0 MiICTAHOBKOIO MEPEBIPSIEMO, IO X =2 € KOPEHEM TAHOTO
pIBHSHHSI. [HIITMX KOpEHIB PIBHIHHS HE MAE.

Bigmosigs: x=2.
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JIOLITBHO BUILIUTH VISl YYHIB 3arajibHy 171610 BUKOHAHOTO PO3B’SA3yBaHHS,
HAIPUKJIA, Y TAKOMY BUTJISI:
1.3a ponmomoror TMIiACTAHOBKU KOHKPETHHX 3HA4Y€Hb 3MIHHOI
3HaXOJMMO OJIMH 200 KUJIbKAa KOPEHIB IaHOTO PIBHIHHSL.

2. loBoauMo, 1110 JaHe PIBHSIHHS 1HIINX KOPEHIB HE Mae.
[Ipu moBeaeHHI TOTO, MO PIBHSIHHS HE Ma€ 1HIIMX KOPEHIB, KPIM 3HAWICHHUX,
MOPSIJT 3 TEOPEMOTO TIPO KOPiHb 1HKOJIM BUKOPUCTOBYETHCS TaKa BIACTUBICTh: SKIIIO
Ha JAesKkii MHOXHMHI X (yHkiis f 3poctae, a QyHKIIS ¢ CHagae, TO PIBHSHHSA

f(x)=p(x) HE MOKE MaTH HAa MHOKHHI X OUIBII Hi’K OJTMH KODPiHb.

Ilpuknao 4: Po3B’g3aTH piBHSHHSA 2* +3* = >
X

Po3zeé’azysanns: 1linbopoM 3HAXOAUMO, IO X =1— KOPiHb PIBHSHHS.
JloBeiemo, 110 1HITUX KOPEHIB 11€ PIBHSIHHS HE Ma€. PIBHSHHA HE MOKe MaTH

B1JI’€MHUX KOpPEHIB, 00 ipu X <0 J1iBa 4yacTMHA — JOJaTHE YUCJIO, a IIpaBa YaCTHUHA

—Bix’emue. [lpu x>0 ¢yHKIS o(x)= S cranae, a dyHkis f(x)=2"+3" 3pocrae K
X

cyma JBOX 3pocTarounx (yHKIIA. OTxe koau X >0, piBHIHHS Ma€ TIIbKU OJUH
KOpiHb X=1.
Bigmosige: x=1.

Po3B’s13y10uM MOKa3HUKOBI PiBHSHHSA, MOKHA BUKOPUCTOBYBATH Ti 3arajibHi
NPUHOMH, SKI BUKOPUCTOBYBAJIUCH TMPHU PO3B’SI3yBaHHI IHIIUX THUIIIB PIBHIHB.
Hanpuknan, pos3s’s3yroun piBHsSHHS BHAy f(x)=0, MOXHa poskiactu f(x) Ha
MHOXHHKH 1 BUKOPHUCTATH YMOBY PiBHOCTI 100y TKY HYyJ1r0 [9].

llokasnukogi nepignocmi.

[Ipu po3B’si3yBaHHI HAWMPOCTIMIMX MOKA3HUKOBUX HEPIBHOCTEH, MO TyKe
JOCTYITHO BHKJIAJICHO B MiJPYYHHUKY, TOIUILHO 3BEpHYTH yBary y4HiB Ha Te, IO

1HO/1 MOTPIOCH CTeiaIbHAM aHali3 JIJIsl OIIIHKKA OCHOBH IMOKA3HUKOBOI (PYHKIII1.
. . - 2_ -
IIpuxnao 5: Po3B’s13ati HepiBHICTL (sin2)* ™ >sin?2
Po3zs’sazyeanns: Ockinbku 0<sin2<1 (oueBHAHO, 1m0 Sin2#1, oTxke, sin2<1,

KpiM Toro, sin2>0), To nokasHukoBa QyHKIis (sin2) € cnaguoro. Ilpu mepexoxni B
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JaHiil HEepIBHOCTI 10 apryMEHTY 3HAK HEPIBHOCTI 3MIHIOETHCS Ha MPOTUIICKHUH,
TOOTO JaHa HEPIBHICTH PIBHOCHJIBHA HEPIBHOCTI X*-Xx<2. PO3B’A3yr0uH IO
KBaJpaTHy HEPIBHICTh, AicTaEMO: X €[-1;2].

Po3B’s3ytoun CkJa/HiIIl MOKAa3HUKOBI HEPIBHOCTI, OakaHO 3BEPHYTU yBary
YYHIB Ha JIOIUJIbHICTh BUKOPHUCTAHHS Ti€T CaMOi CXeMU pO3B’sI3yBaHHS HEPIBHOCTEH,
10 ¥ 17151 TOKa3HUKOBUX PIBHSHb.

bajxaHo mokaszaTu y4HSM MOKJIMBICTh 3aCTOCYBAHHS y3araJlbHEHOTO METOTY
IHTEpBaJIiB 0 PO3B’A3yBaHHs MOKAa3HWKOBUX HEpIBHOCTEW. JlOIIBHO Haraaatu
BisloMy iM 3 Kypcy 10-To Kiacy cxemy po3B’si3aHHs HepiBHOCTEH Bumy f(x)> (<)0
(me f(x) — HemepepBHA Ha KOKHOMY iHTEpBali CBOET 001aCTi BU3HAYEHHS (DYHKIIis)
METOJ/IOM IHTEpBaJiB, a caMe:

1. 3naxoaumMo 061acTh BU3HAYEHHS HEPIBHOCTI.
2. 3HaxX0IMMO HY1 QyHKIII].
3. [To3nauaeMo Hymi QyHKIT HA 00JACTI BU3HAYEHHS 1 3HAXOIUMO
3HAaK y KOKHOMY 1HTEpBaJll, Ha Kl PO30MBAETHCS 00JIaCTh BUSHAUCHHS.
Ilpuxnao 6: Po3’s3aTtu HEpiBHICTH 25-2* —10* +5” > 25.
Po3ze’azyeanns. llepeHeceMo BCl 4JI€HM HEPIBHOCTI B JIIBY YAaCTHHY 1
PO3B’sHKEMO HEPIBHICTh 25-2* =10 +5* —25 >0 METOJIOM IHTEPBAJIB.
1. OGnacTh BU3HAUCHHS: X — OYy/Ib-SIKE YHCIIO.
2. Hym ¢ynkmii: 25-2*-10" +5*-25=0
25-2*-25-10"+5" =0
25(2* —1)-5*(2* —1)=0
(2*-1)25-5*)=0
2"-1=0 abo 25-5" =0
2" =1abo 5" =25
x=0 abo x=2.
3. [loznaunmo Hym1 QyHKLII Ha 00JacTi BU3HAUYEHHS 1 3HAWAEMO 3HAKU

J1BOi YaCTUHM HEPIBHOCTI B KO)KHOMY 1HTEpBaIi.
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- + -

a) 2
1% z

Y
<

Puc. 3.1
Binmosins: x (0;2).
[HOMI Tix 9ac po3B’s3yBaHHS CKJIQAHINIMX HEPIBHOCTEH BUKOPHUCTOBYIOTh
BJIACTUBOCTI MOHOTOHHOCTI (DyHKIIIi.
IIpuknao 7: Po3B’s3aHTH HEPIBHOCTh 5% +3-2 <7
Pose’azyeanns: ®ynkuis f(x)=5"+3-2"" 3pocTac Ha MHOKHHI BCIX HIHCHUX
qpcen SK CyMma 3pocTaroumx (pyHKHiH. 3HaiijzeMo KopiHb piBHsAHHA f(x)=7. 3a
TEOPEMOIO MPO KOPiHb 1€ PIBHIHHSI Ma€ €UHUI KOpiHb. Jlerko 6auntu, mo X =0 —
KOPiHb ILOTO piBHAHHA. BpaxoByroun 3poctanus GpyHKIi f(x), gicraemo, 1o mnpu
x<0, f(x)< f(0), me f(0)=7;mpu x>0, f(x)> f(0), e f(0)=7. OTke, pO3B’I3KOM

JaHoi HepiBHOCTI Oyne X <0.

3.2. Knacugixayia i cnocoou po3e’a3aHHA NOKA3HUKOBUX PIGHAHbL ma
HepieHoCmell

Oyukuia, 3amaHa ¢opmyiorw y=a*, ge a>0 wu a#l. Ha3uBaerbcd
MMOKAa3HUKOBOIO (PYHKITI€FO.

CdopmyiiroeMo OCHOBHI BJIACTUBOCTI MOKA3HUKOBOI (DYHKIIIT .

1. O61acTh BH3HAYEHHS — MHOXXHMHA R AiiicHUX 4ncen a0o BCS YUCIOBa
npsiMa. BracTuBICTh MIJKPECHIOE, IO CTEMiHb a” BU3HAYEHA MPU OYylb-IKOMY
TIHCHOMY TTOKAa3HUKY X.

2. O0nacTh 3Ha4YeHb - MHOKKHA R4 BCIX momaTHuX midicHuX uncen (0;+o0).

3. OyHKIIIS HE € HI TAPHOIO, Hi HETTAPHOIO.

4. ko a>1, QyHKIIS 3pOCTaE Ha BCIM YMCIOBIA MpsAMii, TOOTO SKIIO

X, <X,, TO a* <a®, ko 0<a<1, ¢yHKIisA ciagae Ha MHOXKHUHI R, TOOTO sIKIIIO

X, < X,, TO 8% >a*.
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5. I'padixu pynkmiit as BumankiB a>1, 0<a <1 300pakeHi Ha MaTIOHKaX.
[ToxazHukoBa QyHKIIS — 1I€ CTPOTO MOHOTOHHA (DYHKIIisA, BUBHAUCHA Ha BCIii

YUCJIOBIN MPSAMIH.

[loka3HMKOBI pIBHSHHSA BIAHOCATBHCS JO TPAHCUEHIAECHTHUX PIBHSHb.
[Toka3HMKOBUMH Ha3WBAIOTHCS PIBHSHHS, B SKUX HEBIJOME BXOJWTHh TUIBKH O
MOKa3HUKIB CTETICHIB MPU MOCTIHHUX OCHOBAX.

[Toka3HukoBi 1 Jorapu(MiuHi pPIBHSHHS HE MAalOTh 3arajlbHOr0 METOAY
PO3B’sI3yBaHHS.

P03B’s13yBaHHS TOKa3HUKOBUX PIBHAHHb HA OCHOBHI BJIACTUBOCTEH CTEIEHIB:
JIBa CTETICHS 3 OJIHIEIO 1 TI€I0 XK JOJATHOKO 1 BIIMIHHOKO BiJl OJIMHUIII OCHOBOIO PiBHI
TOJ 1 TIILKY TOJI1, KOJIM P1BHI X MOKa3HUKH.

Teopema: Hexait a>0 i a=1. Piasuns a'™ =a’™ piBHOCHIBHO piBHAHHIO
f(x)=g(x).

Josenenns: Jlosenemo, mo sxmo a'™® =a?™ 1o f(x)=g(x). JiiicHo, Tak sK
MOKa3HUKOBA (DYHKIIist CTPOrO MOHOTOHHA, TO 3 PIiBHOCTI 11 3Ha4eHb a° =a‘, criaye
piBHicTh mokasHukiB ¢ =d . HaBmaku: skmo f(x)=g(x), a'™ =a",

BnactuBocTi crenens

1) al.gl = ghtt:
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t
at -
2) —=a"";

a®

9 ] o

BukopucToBys 11i BIaCTUBOCTI, PIBHSHHS
=b,1e a>0,a=1b>0, (1)
MOTPIOHO PO3B’A3YBATH TaK: a* =b < a* = a ™2’ =logg b.
SIKIIO 3aMICTh X Yy IMOKa3HHMKY CTENeHs CToiTh aeska ¢yHkiis f(X), TooTo
PIBHSIHHSI Ma€ BUTJIS
a'™=p,a>0,a=1b>0, (2)
TO 3a JOMOMOTOI0 JiorapuMupoBaHus 000X YACTHUH I[LOTO PIBHSHHA (1€
MOXJMBO, TOMY III0 OOWJIBI YAaCTMHU PIBHAHHS JOJATHI), MPUXOJUMO JI0

CKBIBAJICHTHOTO PIBHSIHHS

f(x)=logab.

Jleski MOKa3HUKOBI PIBHSHHS NpUBOAATHCA 110 Buay (1) abo (2) 3a gomomororo

ax+y =a‘x 'ay,

. . a xy
piBHOCTEN — =a*”,
a

IIpuknao 8. Po3B’si3atu piBHSHHS 4" =87,

Po3zs’sa3yeanns: Ockinbku

a=(22f =2, 8>3 =(2f =2, 10

22 =20 & 2x=6x-9 < x=9/4.
PiBHsiHHS BUIY

a'™=1a>0 a=l

PIBHOCHJIBHO piBHAHHIO f(X)=0.

Ipuxnao 9. Po3p’s3aty piBHAHAS 10 ™2 =1,
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Pos6 ’szyeanns: Jlanne piBHSIHHS PIBHOCHJIBHE PIBHSHHIO X + X —2 = 0. 3 IbOTO
JJaHHE PIBHSHHS Ma€ JiBa KOpeHi: X, =-2,X, =1.
Ipuxnao 10. Po3p’s3atu piBHAHHS 674 = 3% . 2",
Pos3é’sazysanns: llepenuineMo n1aHHe PiBHIHHS Y BUTIISAII
QX+ 92x+h _ g3x oxi8

BUKOpPUCTOBYIOUYM BIACTUBOCTI YWICHIB MPOMOPIIii, MAEMO

32X+4 2 X+8

33X = 22X+4 !

micinst  crpormneHas 3Y* =2"* TlepeTBOpHMBIIM JaHHE PIBHSAHHSA O BHIY
2 4—-x
(Ej =1, orpumyemMo 4-x=0, 3BIKH CIIIyE, 1m0 x=4.

Po3B’s3yBaHHS MOKa3HUKOBUX PIBHSHHB, SIKi 3BOJIATHCS 3aMIHOIO 3MiHHHX JI0

anreOpaiyHOro piBHAHHSA. SKIIO MOKa3HUKOBE PIBHSHHS MA€ BUTJIA
gla"™)=0, (3)

TO 3aMiHOI0 Y = a'*) BOHO 3BoMTHCS [0 piBHsAHHA BuAy a'™ =y, e y,— KopeHi
piBustHas g(y)=0. Tak, HanmpuKIa:, piBHAHHA Aa® +Ba* +C =0, ge A,B,C— neski
grcna, a>0, a=l 3BOIUTHCS JI0 PO3B’SI3yBaHHS PIBHOCHIBHOI HOMY CYKYITHOCTI
piBHSHB a* = y,,a" =y,— 1I¢ Y,,Y,—KOpEHi piBHAHHSA Ay’ + By +C =0.

Ilpuxnao 11. Po3B’si3aTH piBHSIHHS gliz _gopanliz _g

2\/@+x

Po3zs’sazyeanns: 1lozHauumMo =y 1 pobiusguun 3amiHy 3MIHHUX,

OTPUMYEMO KBAJPATHE PIBHIHHS

2 O
~2y-6=0,
y =5y
KOPEHSIMU SKOTO OYIyTh Yy, =4,Y, :—g. TakuM 4MHOM pO3B’sA3aHHS JAHHOTO

PIBHSIHHS 3BEJIOCS 10 PO3B’SI3yBaHHSI PIBHSIHB

2X+m :4’ 2X+m :_g

2

JIpyre piBHSHHS PO3B’sA3KiB HE Ma€, TOMY 110 2°*? > 0 mpH BCIiX AOMYCTHMHUX

3HAYEHHAX X. 3 MEPIIOro PIBHSIHHSI OTPUMYEMO
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X+4x2—-2=2.

VX?—2=2-X , MJIHOCMMO OOHWIBI YAaCTHHH PIBHSHHSA Yy KBajapaT MaeMo

S o . 3
x* —2=4-4x+x*. 3BeAeMo MOMAIOHI YJIEHH, OTPUMYEMO EIUHHN KOPIiHb X = >

[TepeBipkot0 TEPEKOHYEMOCS, IO 1€ KOPiHb 3aJI0BOJIBHSIE TTOYATKOBOMY
PIBHSIHHIO.

[Toxka3HMKOBI PIBHSHHS, OCHOBH CTEICHIB SKUX € TOCTIJOBHUMH YJCHAMHU
r€OMETPUYHOI MTPOTpecii, a MOKA3HUKU CTENEHS OJTHAKOB1, TPUBOASTHCS JI0 PIBHSIHB
BUy (3) NUIEHHSM Ha OyJIb-IKUH 3 KpalHIX YJICHIB.

Ilpuknao 12. Po3B’si3atu piBHSIHHS 6-4* —13-6* +6-9* =0.

Po3ze’azysanns: Po3ainumo oOUIB1 YacTUHU PIBHAHHS Ha 9% . MaeMo
G(EJ —13(§J +6=0.
9 9
[To3nauaroum @j =Yy 1 BUKOHYIOUM 3aMiHYy 3MIHHHUX, OTPUMY€EMO PIBHSIHHS

6y’ -13y+6=0, KOpEHSIMU SKOr0 OyaAyTh vy, = g y, = % TakuM 4YUHOM

pO3B’sI3yBaHHS PIBHAHHS 3BOJUTHCA JI0 PO3B’SA3YBaHHS JBOX MPOCTIMIMX

MMOKa3HUKOBUX PIBHSHB

-

. f e .
PiBHsiHHA BUY o -@ (X) + - bf® 4¢c= 0, ne «,,— AIMCHI 4KCJia, a OCHOBH A Ta

X
2 2 5. -
’ (5) = Biamosine: x, =1x, =-1.

b € B3aemooOepHeHMMH gomaTHIMH uuciamu (ab=1), MoxxHa poO3B’sI3yBaTH

HACTYIHMM uMHOM. BBecTu 3Minny t =a'™ Ta, BUKOpHCTOBYIOUN piBHIiCTS (Ab=1),
MepeiiTy Bijl piBHAHHS @' () +4-b'™4c=0 no piBHAHHA at? +ct+4=0

Tomi piBHSIHHS a-af(x)+ B-b'™ic=0 Oyzie pIBHOCHUIIbHE CYKYITHOCTI JBOX

TOKa3HUKOBHX piBHAHE: a'™ =t,a"™ =t,, 1e t,,t, - KopeHi piBHAHHA at®+ct+ 4 =0

. N . . . f (X) b f(x) .
, AKIIO 1€ P1BHAHHA HEMAE PO3B A3KI1B, TO 1 PIBHAHHA & - a + ﬁ . + ¢ =0 TakoxX

HEe Mae po3B’si3kiB [16].
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Piprsns Bumy (f(x))"™ =(f(x))"™, ne f(x).¢(x) p(x)- GpyHKiii HEBizOMOTO X,

HasuBarOTbCsA CTCIICHCBO-IIOKAa3HNKOBHMU piBHSIHHHMI/I. ExBiBaneHTH1 IbOMY

f(x)>0
o(x)= p(x).

1. Ilepesipsiemo, un He Oymyts st f(x)>0 kopeni piBHsHHA f(x)=1

piBasHHIO f(X)=1 Ta cucremi { , TOOTO pO3B’SI3YETHCSI HACTYITHUM YHHOM:

xopersvu piBrstEEs ( f(x))™ = (f(x))"™;
2. Ilepesipsiemo, skmo npu  f(x)=-1, dyHkmii ¢(x), p(x) omHOYacHO
JIOPIBHIOKOTH a00 MapHOMY, 200 HEMAPHOMY YHCITY, TO KOpeHi piBHSAHHS f(X)=—1

, OymyTh i Kopersamu piBrstas (f(x)"™ = (f(x))"™.

: f : . )
3. Toxi mis { (x)>0 piBrstams (f(x)™ = (f(x))") exBiBaTeHTHO PiBHSHHIO

f(x)=1
¢(x)= p(x).
b} . 2 +\/; 2 2+\/;

Tpuxnao 13. Po3s’s3atu pisasuas 1+ x° )™ = 1+ x2f™™,
Posé’szyeanns: D(f):x>0.
1) 3HaxoaMMO KOpPEHi MOYaTKOBOTO PIBHSHHSA CepPel PO3B’SI3KIB PIBHSHHS

(1+x2 =1) (x2 =0) e (x=0)
[TepeBipkoro MmepekoHAEMOCh, IO X=0 HaJICKUTh, 00JaCTI JIOMYyCTUMHX

3HAY€Hb Ta 30J[0BOJILHSE MOYATKOBOMY PIBHSHHIO, TOOTO € KOPEHEM PIBHSHHS.

1+x2>0

' JaHHE PIBHSHHS €KBIBAJICHTHE PIBHSHHIO
1+x% =1

2) I[J'Iﬂ{
(l+\/_:2+\/;)<:>(1:2)

OTprUMy€eMO HEBIPHY YHCIIOBY PIBHICTB. Lle TOBOpUTH MpoO Te, 110 Y TaHHOMY
BUIIAJIKY PIBHAHHS HE MA€ PO3B’S3KIB.
Bigmosigs: x=0.
Tpuknad 14: Poss’szaty piasaas (x—2)° 2 = (x— 22,
Posé’szyeanns: D(f):(x > 2)
1) x-2=-1< x,=3. Bauumo, mo x,eD(f)i 3am0BiIbHIE HaHOMY

PIBHSIHHIO, TOOTO € Or0 KOPEHEM.
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2) x-2=-1 < x,=1. [lepeBipsiemo 3HaueHHs ¢(x) p(x) mpu x, =1,
p(x)=x>+2x, ¢1)=1+2=3; p(x)=11x-20, p(1)=11-20=-9. Orpumaiw,
mo ¢yHKIii HaOyBarOTh OJHOYACHO HEMapHi 3HavyeHHs. ToOTo X, =1 €

KOPEHEM PIBHSHHS.

X—2>0, . ) .
3) nis { 51 IOYATKOBE PIBHAHHS €KBIBAJICHTHO P1BHIHHIO
X—2#

(x2 +2x:11x—20)<:>(x2 —9x+20:o)<:{xs =4,
X, =9O.

Biamosigs: {1,3,4,5}
To6t0 Kopensmu piBrstaas (f (X)) = (f(x))"™, BBakaoThCS TITBKH PO3B’A3KH

f(x)>0,
3Mimanoi cucremu ¢ f(x)=1,

o(x)=p(x)

i Ti 3HAYCHHS X, U1t AKUX f(x)=1, KO NPH [MX 3HAYEHHSAX BU3HAUYCHI ¢(>) Ta p(x)
, Ta JIOJATKOBO TIE€PEBIPSIOTH, AKIIO Tpu f(x)=-1, QyHKIIT ¢(x), p(x) omHOYacHO
JOPIBHIOIOTH 400 mapHOMy, ab0 HEeMmapHOMY YHCIy, TO KOpHI piBHAHHSA f(X)=-1,
6ynyTh i Kopsmu piBrsHES ( (%)™ = (f(x))"™. Oynkuis Buxy (f(x))’"™ BusHauena
Tineky 1pu  f(x)>0, TOMy Te 3HaYeHHS X, iK€ (POPMAJILHO 3aJ0BOJIBHAE PIBHOCTI
(f(x)™ = (f(x)*", ane npu sxkux f(x) <0, He MPUHHATO NPHUIHATH KOPEHIMH
piBrstamst (f(x))" = (f(x))"™.

Jlesiki cmeriaabHI METOAM PO3B’SI3yBaHHS IMOKA3HUKOBUX pIBHSIHB. Jlesiki

PIBHSHHSI 3BOJSTHCA 7O PO3MVISHYTUX BHIIE, SKIIO TEPETBOPUTH OKpeMi iX

€JIEMEHTH, BUKOPUCTABIIIM OCHOBHY JIOTApU(DMIUHY TOTOKHICTb.

log? x Iog3 X

Ilpuknao 15. Po3’si3atul piBHSHHS 3 3 +X =162.

Po3zé’sa3yeanns: TlepeTBoprMO APyTHl 1OJJAHOK Y JIiB1M YaCTUHI PIBHSIHHS:

Xlog3x _ (3I0g3x)|°g3x _ 3|oggx.

[TincTaBnsitoun oiepKaHUM BUpa3 B MOYATKOBE PIBHSAHHSA, OTPUMAEMO

2.309ix _ 162
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. 2 . .
PiBHstHHS 2-3°%* =162. eKBiBaJCHTHE PIBHAHHIO l0g; X =4, sKe B CBOIO Yepry

€KBI1BAJICHTHE JIBOM PiBHSIHHIM

log,x=2, log,x=-2.

. 1
P03B’s13y10uM OCTaHHI PIBHSIHHS, OTPUMYEMO X, = 9, X, = 9

Bionosiov: x, =9,x, = %

Jlesxi piBHSHHS, SIKI MICTATh HEBIJIOME y TOKA3HUKY CTEIEHs, BIAEThCS
pO3B’s3aTH 32 AOIOMOTOI0 AOCTIIKEHHS (DYHKIII1, IKa BXOAATH 110 JiBOI Ta MpaBoi
YACTUHU PIBHSAHHSA. MOHOTOHHICTh (DYHKIII 4acTO JO3BOJISI€E BU3HAYUTHU YHCIIO
KOPEHIB PIBHSHHS, a 1HO/I1 1 3HAMTH 3HAYEHHSI.

Ipuknao 16. Po3s’s3aTv piBHAHHS 7°* = X + 2.

Po3ze’azyeannsa: Kopinb X=5 Moxxke OyTH 3HaigeHUM MiA00poM. I[HIIKX
pO3B’sA3KIB PIBHAHHA He Mae, Tak K (QyHKIsS f(x)=7°" MOHOTOHHO cHajae, a
g(x)=x+2 MOHOTOHHO 3pocTae, TOOTO Tpadikn muUX QYHKIIH MOXKYTh
nepeTUHATHUCS He OUThIIe HIXK OJIUH pas.

ToOto rpadiuHuM criocoOOM He BaXKKO 3HAWTH HAOIMKEH1 pO3B’SI3KU PIBHSHB
Takoro Buay a'" =¢(x). 3nanns rpadukis ¢pyukuii y=a'™ ta y=g¢(x) He pigko
JT03BOJISIE BUSHAYUTH YKCIIO PO3B’S3KIB PIBHSHHS Ta iX HAOIMKEHI, a 1HOA1 1 TOYH1
3HAYCHHS.

O3nauenHs: HEPIBHOCTI, ¢ Xo4ya O ojHa 3 (YHKIIH € TOKa3HUKOBOIO,
HA3MBAIOTHCSI MMOKAa3HUKOBHUMH HEPIBHOCTSMHU.

Po3B’s13yBaHHA HAWMPOCTINIIMX MOKA3HUKOBUX HEPIBHOCTEH 0Oa3yeThCcsl Ha
BUKOPHCTaHHI BIIACTUBOCTEH MOHOTOHHOCTI MOKa3HUKOBOI (DYHKII1.

PosrisitneMo po3B’si3aHHS HAUIPOCTIMIINX TOKA3HUKOBUX HEPIBHOCTEH.

1. HepiBHicth 2" >c, ne a>0, a=1

a) skmo C<0, TO HEPIBHICTb BUKOHYETHCS MPHU OyIb-SIKOMY 3HAa4Y€HHI X
(OCKIIBKY TSI OY/Ib-SIKOTO 3HAYCHHS X a” >0);

0) skmo >0, To 3amKMCaBIIY HEPIBHICTh y BUIJISAAL a* > a'*°, nicraHeMo:

koinu a>1, x>log,c,
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komu O<a<l, x<log,c,

2. HepiBnicth a* <c, e a>0, a1
a) skio €<0, To HEPIBHICTh HE MA€ PO3B’SA3KY;
0) axmo ¢ >0, To 3anKMCaBIIX HEPIBHICTD Y BUIIAAI a* <a*°, qicTaHeMo:
koim a>1, x<log,c,

komu O<a<l, x>log,c.

1
Ilpuknaoll: Po3B’s3aTu HEPIBHICTh 1< 52" <25

1
) -
Po3e’s3yBanHs: OCKimbK 5° <5 2 <52, T0 0 <1—%x <2,

—2<%x—1<0, —1<%x<1, 1, HApemTi, —2< X< 2

BigmoBigp: —2<x<2.
3. HepiBrocri Bugy a’" >a”™, e a>0, a=1
a) Ko a>1, To HepiBHICTH ekBiBaNcHTHA f(X)< ¢(X)
0) sikio 0<a <1, To HepiBHIiCTE ekBiBameHTHA f(X)> @(X)
4. HepieaocTi Buny a’ <a’™, e a>0, az1
a) ko 0<a<1, To HepiBHICTH ekBiBaNeHTHA f(X)> p(X)
0) sxmo a>1, To HepiBHICTH eKBiBaseHTHA f(X)< ¢(x)

Tpuknad 18: Pos3’s3atu HepisuicTs (01)™ 272 < (0,17

Po3ze’azyeanns.; Jlanna HEpIBHICTh PIBHOCUIIbHA HEPIBHOCTI

4x? —2x—22>2x-3 < 4x* —4x+1>0 = (2x-1) > 0.

TakuM 4MHOM, TOYATKOBIM HEPBHOCTI 33JI0BUIBHSIOTH BC1 JIIMCHI YKCIIA.

Bigmosine: xeR.

Po3B’s13aHHsA Oynb-sIKO1 HECTPOrOi MOKAa3HUKOBOI HEPIBHOCTI BIAMIHHO BIJ
PO3B’sA3aHHs BIAMOBIIHOT CTPOT0l HEPIBHOCTI TUILKHU BKIIOUYEHHSIM Y MHOYKHUHY BCIX
PO3B’S3KiB KOPEHIB BiMOBIAHOTO PIBHIHHSI.

HepiBHicTh BUIy a'™>p, ne a>0, a#l, b>0, moxe OyTu po3B’si3aHa 3a
JIONIOMOTO0 JlorapudmyBaHHS 000X 4yacTUH ( 1€ MOXJIMBO, TOMY IO OOHIBI

JacTUHHU HepiBHOCTI AonatHi). [Ipu Bcix b <0 HepiBHICTH cipaBemuBa il Oy ab-
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sxoro x 3 OJ3 HepiBHOCTI. A HepiBHicTh a'™ <b mpu b<0,a>0, a1 po3s’s3KiB
HE Mae.

IIpuxnao 19: Po3B’s3atu HepiBHICTH 377 <113

Po3p’si3yBannsa: OOWIBI YaCTUHM HEPIBHOCTI JOJATHI MPU OYyIb-IKOMY
3HayeHH1 x. [IponorapudmysaBim oOMIBI YaCTMHH HEPIBHOCTI 32 OCHOBOIO 3,

OTPUMAEMO HEPIBHICTH 2X —1< (log,;11)3—X) piBHOCHJIBHY IIOYATKOBIM.
Takum YMHOM (2+ log 311)x <1+3log,11. 3BiAci 3 BpaxyBaHHSM TOIO, IIO
2+log,11 >0, 3HAXOAMMO BC1 PO3B’SI3KU MTOYATKOBOI HEPIBHOCTI - MPOMIKOK

1+3log,;11

Biamosigs: x < )
A A 2+log,11

Jlesiki crienianbHi METOM PO3B’ I3yBaHHS IOKA3HUKOBUX HEPBHOCTEM.

HepiBHocTi By @ Wy '™Wiy>0, 18 a0, B,y- Oyb-sIK1 JIHCHI YKca, a
OCHOBHU a i b € MpOTHJIE)KHHUMH B3a€EMHO OOEpPHEHUMH YmciIamMu (ab =1), MOKIIHBO
PO3B’SI3aTH 3a IOMOMOTOI0 3aMiHu t =a '™ (Tak sk i piBHSIHHS).

Jlesiki MOKa3HUKOBI HEPIBHOCTI MICTSTh BUPA3u BUAY f(x)g(x) (cTeneHeBo-
nokasHukoBa). Haragaemo, mio 3a osmauenmsM  f(x)*"'=as™@®:'® 350, a=1,
10670 ByHKIsM f(X)*") BH3HAYEHA TOi, KOTH Bu3HA4eHi 00uaBi GyHKIiT f(x), g(x)
i, kpim Toro, f(x)>0.

{0 < f(x)<1
(0(X)< 0 260

{f(x)>1 ’

To6to (f(x))"™ >1e (F(x)"™ > (f(x)) =

¢(x)>0

{0< f(x)<1
o(x) o(x) 0 gD(X) >0
(1) <1 (10 < (10 | 007
o(x)<0
A TakoX pO3B’S3YIOThCS NUIIXOM JorapudMyBaHHS 3 00OB’SI3KOBUM

JOCTIDKEHHSIM 00J1acTl JONMyCTUMUX 3Ha4yeHb. [IpM 1bOMY 3HAK HEPIBHOCTI
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30epiraeTpbcsi, SKIIO JOTapuhMyeMO 3a OCHOBOWO «>1, 1 3MIHIOEThCS Ha

MpOTUIIC)KHUM, KO 0<a <1.

3.3. 3acrocyBanuss GRAN1 no po3B’si3yBaHHsI MOKA3HUKOBHUX PIiBHAHb Ta

HepiBHOCTeI

CboromHi Bce OUIbII aKTyaJbHUM CTAa€ MUTaHHS MPO 3aCTOCYBaHHS
KOMIT'IOTEpa y HaBYaHHI, 1 HE JIMIIE HAa ypokax 1HGOPMATHUKH, a ¥ HA 1HIIMX —
MaTeMaTukH, (i3uku, Ximii, Oionorii Tomo. CporojHi icHye OaraTo pI3HHX
CHemialibHO PO3pOOJICHHUX [Isi HAaBYAHHS IPOrpaM-TPEHaXepiB, MPOrpaM-TECTIB,
rOTOBUX TMpE3eHTAIlld JJii BUBUEHHS HOBOrO wMatepiany Tta 1H. Ilutanus
BIIPOBA/KEHHSI TAKMX MPOrpaM y HaBUAJIBHHM MPOIIEC OCTAHHIM YacOM Bce OinbIie
npuBepTae yBary HaykoBUIB (I. Aman, T. Apxinosa, C. Biacenko, C. I'anxena, O.
Kpaituyk, T. Jlucenko, T. [Tinropua, A. lllemeiiko, JI. CTpanHikoBa Ta iH.).

KoM’ oTepHa nigTpuMKa YpOKIB 3al[IKaBIIOE YUHIB 1 TOJIETIIY€E PO3YMIHHS
METO/IB 1 MOHATh MaTEeMaTUKH. BUKOpHUCTaHHS MporpaMHUX 3aco0iB Ja€ HAOYHI
ySBJCHHS TPO OCHOBHI TOHATTS MAaTEMaTHKH, CIPUSE PO3BUTKY OOpa3HOIo
MUCJICHHS, TIJIIITOBXYE Y4YHIB J0 JOCHIAHUIBKOI  JISUTBHOCTI. Humi
BUKOPHCTOBYIOThCS 0araTo MpUKJIaHUX MPOTpaM JIJIsi BABYCHHSI MaTeMaTuku. O a1
3 HUX PO3paxoBaHl Ha CHELIATICTIB JIOCTATHbO BUCOKOI KBaidikalii B 001acTi
MaTE€MaTHKH, 1HIII — HA YYHIB cepeAHiX y4OoBHX 3aknaaiB abo ctyneHtiB BY3is,
SIKl TIIBKM — HO IIOYaJM BHUBYATH OCHOBHM BHIIOI MareMaTHKA. HaWOUIbII
MPUJIATHAMM JIJI1 BUBUCHHS KypCy MaTEeMaTHKH B IIKOJII € MPOTPaMHU:

v' DERIVE - 3HaxoauTh pO3B’A3KH DPIBHSAHb B YKCIOBHX 1 OYKBEHHX
BUpa3ax, TIpaHull (YHKIIi, MOXIJHI PI3HUX MOPSAKIB, HEBU3HAYEHI U
BU3HAYEHI IHTErpaid, BUKOHYE oOIlepauli HajJ BEKTOpAMH 1 MaTPHUISIMU,
BHU3HAYAE YHCIIOBI XapaKTEPUCTUKH CTATUCTUIHNX BUOIPOK, BUKOHYE rpadivHi
MoOYJI0BH Y IBOBUMIPHOMY 1 TPUBUMIPHOMY ITPOCTOpAXx Ta 1HIIIE.

v GRAN1 - mnporpama, mpusHadeHa ISl aHamizy (YHKI[IOHAIBHHX
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3aJIEKHOCTEN Ta CTaTUCTUYHHX 3aKOHOMIPHOCTEH; JOLLIBEHO
BUKOPHCTOBYBATH B IIKOJI M1 YaC BUBYCHHSI KypCy alnreopu 1 IeSIKUX pO3/LTiB
TJIaHIMETPII.

v" GRAN 2D - onepye reoMeTpruyHAME 00’ €KTAMHU Ha TIOIHHI.

v" GRAN3D —naker, opieHTOBaHMIA HA PO3B’I3yBaHHS CTEPEOMETPHUUHUX
3a7a4 OOUYMCITIOBATBHOTO TUIY. YUHSM HaJa€ThCSI MOXJIUBICTh CTBOPIOBATH,
MoaudiKyBaTH Ta aHAII3yBaTH MOJENI MPOCTOPOBUX OO’EKTIB JTOBUIBHOI
dbopmu.

v’ Mathcad - mporpamuuii 3acib, cepefoBuile s BHKOHAHHS Ha
KOMIT'IOTEpl PI3HOMAHITHUX MAaTeMAaTHUYHUX Ta TEXHIYHUX PO3PaxXyHKIB,
3a0e3nedyeHa MpoCTUM B OCBO€EHHI 1 B poOOTI rpadiuyHuM iHTepdeiicoMm, ska
HAJa€ KOPHUCTYBAu€Bl IHCTPYMEHTH Il poOOTH 3 (POpMyJIamMH, YHMCIIAMH,
rpadikamMu Ta Texkcramu. Y cepenoBuini Mathcad moctymni Oinbine cOTHI
OMepaTopiB Ta JOTIYHUX (YHKUIA, MPU3HAYEHUX JUISI YHCENIBHOIO 1
CHUMBOJILHOTO PO3B'S3yBaHHS MaTeMaTHYHUX 33/1a4 Pi3HOI CKIATHOCTI.

v Maple - mporpamuuii makeT, cucreMa KOMIT''oTepHoi anredpu. Cucrema
Maple npuzHaueHa s CUMBOJIBHMX OOYMCIIEHb, X04a Ma€ psijl 3acO0IB 1 715t
YUCEJNBHOTO PillIeHHS Au(EepeHITIaTbHIX PIBHAHD 1 3HAXOHKEHHS THTErpasiB.
Bononie po3Bunenumu TpadiuHuMu 3acobamu. Mae BIacCHy MOBY
IporpaMmyBaHHs, 10 Haranaye Ilackans.

BuxopucTtanss nux nmporpam J1a€ MOXKJIMBICTb YYHIO PO3B’SI3yBaTH OKpeMi
3aBJaHHS, HE 3HAIOYM BIAMOBIAHOTO aHAJIITUYHOIO amapara, METOAIB 1 Ghopmyll,
MpaBUJI MEPETBOPEHHS BUPA3iB 1 1H..

Anie ¢ mam’siTaTd, U0 KOMIT IOTEp — IIe JIMIe 3aci0, KUl Jornomarae y
HABYaHHI 1 HI B IKOMY pa3l HE MMOBUHEH 3BIJILHUTH YUYHSA B1J MipKyBaHb. ToMy ciif
peTebHO 100MpaTH BIPaBH 1 3aBAaHHS Ha ypok [6].

[Iporpama GRAN1 npusnauena ans rpadiuHoro aHamizy (QyHKIIiH, 3BIIKH 1
noxoauTh ii Ha3Ba (GRaphic ANalysis).

[Ticas axkTUBI3aLii MporpaMu Ha €KpaHi 3 SBUThCA CHUCTeMa KOOpAUHAT. Y

BCPXHbOMY PAAKY €KpaHY 3HAXOJUTHCA «T'OJIOBHC MCHIO» — nepeniK «I10CIayI», 00
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AKX MOXKHa 3BEPHYTHCS B Tpoleci pobdotu 3 mporpamoro. [lpu 3BepHEHHI A0
JESIKOTO TYHKTY TOJIOBHOTO MEHIO 3 SBIIIETHCS TEPETiK IyHKTIB (TIOCITyT)
BIIIIOBITHOTO IT1IMEHIO.

[TyHKTH MAMEHIO y CBOIO YEPTy MOXYTh PO3Taly>KyBaTHUCS HA MiAMYHKTH,
MepeiK SIKUX 3’ SIBISETHCS MPU 3BEPHEHHI1 0 BIAMOBITHOTO MMyHKTY ITiAMEHIO.

3BEepHEHHS MO TMIANYHKTY TMEBHOTO TYHKTY MEHIO 3allUCYIOTh OJHIEIO
KOMAaH 1010, PO3AUISIOYH CUMBOJIOM «/» Ha3BH ITyHKTIB Ta MiAMyHKTIB.

Ha3Bu miAmyHKTIB MiJIMEHIO, BUKOPUCTAHHSA SKUX Y JaHUA MOMEHT HE €
KOPEKTHUM, MTOaH1 OJI1AHIIINM KOJIbOPOM.

[Iporpama ocHailleHa KOHTEKCTHO-UYTIUBOIO JOMIOMOTO0. SKIO BKa31BHUK
BCTAHOBJICHO Ha TEBHY IOCIYTy, TO NpH HaThckaHHI kiapimni F1 3’saBiseTscs
JIOTIOMIDKHE BIKHO 13 CTaHJIApTHUM 1HTepdericom cuctemu aonomoru Windows, y
SKOMY JTalOThCSl KOPOTKI BIJJOMOCTI MPO MPU3HAYEHHS 3a3HAYEHOI MOCIYTH 1 PO
IIpaBuJia i BAKOPUCTAHHS.

Ha camomMy mouaTky poOOTH 3 mporpaMor0 HEOOXiJIHO BCTAHOBUTH JESKI
napameTpu, OOpaBIIM TOCHYTY «Bunpasnenus/Hanazoodxcenna napamempis
npoepamu...». TyT 3A1UCHIOETBCS BUOIp MOBH, SIKOIO OyAyTh BiJOOpa)kaTcsi BCI
MOBIJJOMJICHHS B TIpOrpami, a TaKOX TOYHICTh OOYHCIICHb, SIKI BUKOHYIOTHCS 3a
IIPOTPaMOI0 — KUTBKICTh ACCATKOBUX 3HAKIB B UHMCIIAX, 10 3MIHIOETHCA Bif 0 110 6.

3BEpHEHHS 1O OKpEeMHX MOchHyr mnporpamu (0e3 mnepeOupaHHs ITyHKTIB
TOJIOBHOTO MEHIO 1 MIMYHKTIB BIAMOBIAHUX IMiIMEHIO) TIPU HEOOX1THOCTI MOXHA
3IMCHUTH 3a IOMTOMOTO0 (DYHKITIOHAILHUX KJIABIII YK IEBHUX KOMOIHAI[IH KJIaBIIIL.

BiamoBinHicTh OKpeMUX (PYHKIIOHAIBHMX KJIABIMI 1 KOMOIHAIM KIIaBImI
MocJiyraM TIporpaMd B KOXXEH MOMEHT pPOOOTH 3 MPOrpaMoi0 TOKa3aHo ¥
BIIMOBIHUX MiAMEHIO MYHKTIB TOJIOBHOTO MEHIO.

[lepm1 HIXXK BBOAWTH BHpPa3W YW TaOJHIN, [0 XapaKTePU3YIOTh [EAKY
3QJICKHICTh MK 3MIHHUMM, HEOOXIJTHO BKa3aTH THI 3aJIaHHS 3aJICKHOCT1 y BIKHI
«Cnucox 06’exmie» (Ha ekpaHi Bropi npaBopyd,) s mporo ciijg nepeiTu y gaHe

BikHO. [le MoxHa 3poOUTH 3a JOMOMOTOI0 «MHIIKW», HATUCHYBIIH JIIBY KJIaBilly
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«MUWKU, KOH i1 Kypcop 3HAXOIUTHCS B 00J1aCTi BikHA, a00 00paBIIY MYHKT MEHIO
«06 ’exm/Cnucox 06’ ekmie».

Y GRANI1 MoxxHa noOyayBatu rpadiku BOCbMH OCHOBHUX THIIIB 3aJI€KHOCTEH
MK 3MIHHMMH: SIBHA, MapaMeTpU4HA, IMOJIApHA, HEsBHA,TaOJMYHA, CTAaTUCTHYHA
BHOIpKa, KOJIO.

OpHoyacHO y BIKHI MOXKHa BiOOpasuTH A0 I'SATH TrpadikiB, yci BOHHU
aBTOMAaTUYHO MAJIIOIOTHCS PI3HUMHU KoJibopaMu. Kodip siHii KOKHOTO 00’ €KTa Bi-
nobOpaxaeTrbcsi 'y BikHI Chnucok 00’ekmig O piBHAHHS (QYHKII. 3aranbHUAN
ITOPUTM MOOYT0BU Tpadika 3aJI€KHOCTI MK 3MIHHUMH:

1. Bubpatu y BikHi Cnucok 06 ’€kmig THII 3aJIEKHOCTI MiK 3MIHHUMH.

2. Bubpartu y mento O6’ ekt komanxy Cmeopumu.

3. ¥YBectn y moJie J1ajloroBoro BIKHA BeeodenHns e6upaszy 3alexKHOCTI
BIJINOBITHUYM BUpa3 1 BuOpaTu kKHONKY OK.

4. Bubpatu y meH1o I pagix xomauny Ilooyoyeamu epagix.

PozrisitHeMo anroputMu moOyJ0BM MOKa3HUKOBUX PIBHSIHB 1 HEPIBHOCTEW Ha
TaKUX MPUKIagax.

Aneopumm po36’s3y6anHs piGHAHb CKIAOAEMbCSL 3 MPbOX emanie:

1. [To6ynyBaTu rpadik 3amexKHOCTI.

2. BigMiTUTH Ha KOOPJAUHATHIN TUIONIMHI TOUKY MEepeTUHY Tpadika QyHKINT 3
Biccto OX.

3. BuszHauuTH KOOpIMHATH BKAa31BHUKA, SKI B1IOOPaXKaIOThCS Yy BEPXHBOMY
psanky BikHa I paghix. Lle 1 0yne HabnuKeHuM KopeHeM piBHSIHHSA. OTpUMaH1 y TaKHid
crioci®6 3HaueHHS € HaOmmkeHMMH. [loxmOka BHUHMKAE 3a PaxXyHOK TOTO, IO
nepeMileHHs BKa3iBHUKA Ha Pobouomy nomi Mae CBIM KPOK.

IIpuxnao 20: Po3p’sa3atn piBHAHHS 5*=53,

JI71st ibOTo MOTPIOHO BUKOHATH TAKY MOCHIIOBHICT JTIH:

1. 3anyctutu nporpamy GRANI.

2. Bubparu y BikHi Cnucok 06 ekmig THII 3aJI€KHOCTI A6na: Y(X)=Y.

3. Bubpatu y mento 06 ‘exkm xomanay Cmeopumu.
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4. Yeectu B mosie Y(X)= mianoroBoro BikHa BeedenHs supazy 3aleKHOCTI

BBecTH BUpa3: (5”'X) 1 aHanoriyHo 3poouTH aist BUpasy: (53).

EEE.qE'H HA EI-'IFIHEI)I' SanesH

V8= [15°) e |
A= |5 | sint| cosi| Tar | (] 1] 6] = l
B- |5 || asing| aces] atat] 1| 2| 7] 4] P <- [ |
Exp[| Ln[ | Logf 3l 8| +| D« l :
Sart[ | Inff Fi 41 9] - | Home -
CTal|ACTq Abs(| E| 5 O . End l
—FKTb 1T nofynos ToBWmHHE MiH— l l
[T Tpahik Toukanm I.“:":I g ’71 j I_ [
[+ Bunyeatu rpadik ] 4 I EKachaTHl
Puc. 3.4

:

BeegerHA Bupasy sanexHocTi

(53] el | |
A= |5 | sinl| Cost| Tat| (] 1] 8] - ll
B= |5 || S| ACost| ATal| 1| 2] 7| 4| P < l|_|
Expl| Ln[ | Logl 38| + Del l l

Sart[ | Inkf Fi |41 9] -] Home
CTgl|ACTal| Abs[| E| 5| 0| | End ll_
- —F-Te TT nofynoE T OB MHE AiHI l l
["padik. ToYKarM I.“:":I g ’71 j I_I_
[v Bugyearu rpadvir ] 4 I I:Kan:gaa‘rul

Puc. 3.5

5. Bubparu y mento I pagix komanny Ilooyoysamu epagix. Ha expani y BikH1
I'paghix orpumaemo rpadik yBeaeHoi QyHKIIIi.

6. Bukonatu I pagix = Cnucok mouok na epagixy = 3anuc.

7. YCTaHOBUTH BKa31BHUK MOCIIOBHO B TOUKH MEpEeTHHY rpadika GyHKIIT 3

Biccro Ox.
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BigmiveHo ob'exTig:2

Puc. 3.6

10.BuzHaunT HaONMKEHE 3HAYCHHS KOPEHS PIBHSIHHS, SKE BIIOOPaKAETHCS Y

HWKHIM yacTHHI BikHA [ pagik.

Bigmosinge: X = 3.

SAxio Touok nepetrHy rpadika 3 Biccto OX Oyze KiJibKa, TO piBHIHHS Ma- TUME

KiJIbKa pO3B’sI3KiB, K1 1 BiTOOpakaTUMyThCs B TaOIUIl 3HAYCHB Y BikHI / pagix i

KOOPAWMHATHORO INIOIIHUHOLO.

IIpuknao 21: Po3p’s13aTu pIBHAHHS 4% = %
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BigmiveHo ob'exTig:2
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Bigmosine: x=-2.
Ipuxnao 22: Po3B’s13aT piBHSAHHS 3* = 31\/6'
[ToTpiOHO BUKOHATH TaKy MOCIIIOBHICTh JIIH:
1. 3amyctut mporpamy GRANI.
2. Bubparu y BikHi Cnucok 06 ekmig THII 3aJIe:KHOCTI A6na: Y(X)=Y.

3. Bubpatu y menro 06 ‘ekm xomanny Cmeopumu.

4. YBectn B mose Y(X)= mianoroBoro BikHa BeedenHs eupa3zy 3aJIeKHOCTI

BBecTH BHpa3: (37X) 1 ananoriuno 3pooutH i Bupasy: (9/(9°(1/3)).

5. Bubparu y mento I pagix xomanny Ilo6yoyseamu epagix. Ha expani y BikHi

I'paghix orpumaemo rpadik yBeaeHoi QyHKIIIi.
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Bignosiae: x=1,34.
Ipuxnao 23: Po3p’s3atu piBasuus (0,1)* = 1000.
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Bigmosins: x=-3,062.
Ipuxnao 24: Po3B’s13aTH pIBHSIHHS 3¥-x-2 = g1,
[ToTpiOHO BHKOHATH TaKy MOCIHITOBHICTH Tiii SIKy MU BHKOHYBAJId paHiIle,

Tinbku B motie Y(X)= miamoroBoro BikHa BeedenHs eupazy 3aleKHOCTI BBECTH

Bupas; ((3M(X"2)-X-2))-81).
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BianoBine: maHe piBHSAHHS Ma€ JIBa pO3B’sA3KU X—=-2; X=3.
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Ilpuknao 25: Po3B’s13atu piBHSIHHS (;)ZX +x -
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BigmiveHo of'exTie:l
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Bianosink: sik 6aunMo qaHe piBHSHHS Ma€ JABa PO3B’SI3KH X=-1; x=1/2.

Ipuxnao 26: Po3p’s3aTu piBHSAHHS (\/TZ\/E)X + (\/W)X = 6.
1. 3amyctut mporpamy GRANI.
2. Bubpemo tun 3anexunocti Agua: Y(X)=Y.
3. Y MeHwo 06 ‘exkm BubupaeMo komaniay Cmeopumu.
4. YBectu B nojie Y(X)= miajgoroBoro BikHa BgedewHs upasy 3ajeKHOCTI
BBecTH BHpas: (((3+2*(27(1/2)))N1/2))M"X+((3-2*(2™(1/2)))N(1/2)*X))-6

5. Byayemo rpadik gaHoro piBHIHHSL.
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BigmiveHo of'exTie:l
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Puc. 3.12
BignoBigp: x=-2; x=2.

[IIo6 3a momomororw rpadiuHux TOOYAOB OJEpPKATH MHOXKHHY PO3B’SI3KIB
HEpIBHOCTI BUAY f(x)<c, mAe f(x) — OesIKUM BHUpa3, 3aJaHUN Ha MPOMIKKY [a,b],
noTpioHO MoOyAyBaTH rpadiku 3AIEKHOCTEH y=f(x) 1 y=c (a1 3Ha4eHb X 3 [a,b]
)1 BU3HAUMTH (3 BUKOPUCTAHHIM MOCIYTH “‘Koopounamu’), P SIKUX 3HAYCHHSAX X
rpadik 3aJeKHOCTI y=f(x) JICKUTh HE BHUINE, HDK Tpadik 3aJeKHOCTI y=c.
MHoOXHHa TakuxX 3Ha4eHb X 1 OyJe MHOKHHOIO PO3B’SI3KIB HEPIBHOCTI f(Xx)<c.
MHoX1Ha pPO3B’A3KIB HEpiBHOCTI BuAy f (X)< f,(X) BHU3HAYAETHCA IIJIKOM
aHajoriuno. Kpim toro, 1ei BUIMagok MOXHa 3BECTHU JI0 MOMEPEIHBOTO, OCKITLKHI
HEpiBHICTh f,(X)< f,(X) eKBIBaJICHTHAa HepiBHOCTI f,(x)- f,(x)<0. MHOXHHA
pPO3B’S3KIB HEPIBHOCTI BUAY f(x)>c um BUAy f,(x)> f,(X) BU3HAYAETHCSA ITIKOM

aHAJIOT14HO JI0 MOTMEPETHBOTO.
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Po3B’s13ku cuctemu HepiBHOCTEH BULy f,(x)>c, f,(x)>c, ..., f.(X)>c 3HaXOISIThH
SK MHOXHMHY TOYOK M, 110 3aJ0BOJBHSIOTH BCl HEPIBHOCTI OIHOYACHO:
M=M,TM,I..IM,_,,J e M, MHOXHHA PO3B’sI3KiB HEPIBHOCTI f,(x)>c.

Jnst rpadiyHOTrO pO3B’sI3yBaHHS CHUCTEMHM HEPIBHOCTEH 3a3HAYEHOrO0 BHUAY B
nporpami  GRAN1 mepenbauena mociyra «Onepayii/C-ma  HepisHocmel
y(x)<(>)c..». Ilpu 3BepHEHHI N0 IIi€l MOCAYTH 3 SIBISIETbCA BIKHO, B SIKOMY
HEOOXITHO BKa3aTH 3HAK HepiBHOcTed (> abo <) Ta uucio c. Ilo3HaueHHs
3aNIeKHOCTEH (TUMY Y= f(x)), s IKUX OyJie pO3MISIIATUCS CUCTEMa HEPIBHOCTEH

f,(x)>c (abo f;(x)<c), mepea 3BEpHEHHAM 0 MOCIYTd MOBUHHI OyTH BiaMideH1
MITKOIO ¥, a iX rpadiku mo0y1oBaHi y BikH1 «/ pagixy. Cuctema MoXe CKJIaJIaTUCh
13 OJIHI€T HEPIBHOCTI.

[Ipu po3B’s13yBaHHI CUCTEMH HEPIBHOCTEH BUIY f,(x)>c (4u f;(x)<c) Ha OCl Ox
B1JI3HAYAIOTHCS (YUEPBOHUM KOJIBOPOM ) TOUKH, 110 33JOBOJIBHSIOTh YCIM 3a3HaYE€HUM
HEPIBHOCTSIM OJHOYACHO. Y BIKHI «Bionogioi» Na€ThCsi CHUCOK HAOIMKEHUX
3HauY€Hb KOOPAMHAT KIHIIB BiJIPI3KIB HA OC1 Ox , TOUYKHU SKHX € PO3B’A3KaMH YCIX
HEPIBHOCTEHN CUCTEMHU. 3HAYEHHSI KOPEHIB OOUUCIIOIOTHCS Ha BIPI3KY, CHUIBHOMY
JUTS YCIX BIZPI3KiB 3a/1aHHs (DYHKITIH, 1110 BU3HAYAIOTh HEPIBHOCTI CUCTEMH.

Ipuxnao 27: Po3p’s13aTu HepiBHICTL 327X > 27,
JI71st IbOTO MOTPIOHO BUKOHATH TAKY MOCTIIOBHICTD JI1H:
1. 3anyctutu nporpamy GRANL.
2. Bubparu y BikHi Cnucok 06 ekmig THII 3aJI€KHOCTI A6na: Y(X)=Y.
3. Bubpatu y mento 06 ‘exkm xomanay Cmeopumu.

4. Yeectu B nosie Y(X)= nmiajgoroBoro BikHa Beedenns eupazy 3aieKHOCTI

BBecTH BHpa3s: (3"(2-X))-27.
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5. BubOpartu y menrio I pagix xomanuny I1oo6yoyeamu epaghix. Ha ekpaHi y BikHi
I'paghix otpumaemo rpadik yBeneHoi QpyHKIIIi.
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6. Bubupaemo mnocnyry «Onepayii/C-ma Hepisnocmei y(x)<(>)c...» Ta

CTaBUMO 3HAK HEPIBHOCTI.
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7. Y BikHI «Bionogioi» 0TpuMaeMo PO3B’ 130K HEPIBHOCTI.
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Biamosine: x < -1.

Ipuxnao 28: Po3s’s3ati HepiBHicTh 0,5°72% < 8,
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Ipuxnao 29: Po3B’skiTh HepiBHiCTL 2°%16 > 2%,

[ToTpibHO BUOpatn y BikHi Cnucok 06 ’ekmie THN 3a5ekHOCTI Asna: Y(X)=Y. Y

MeHI0 06 ’exkm komanay Cmeopumu. YBectd B mone Y(X)= miaJoroBoro BiKHA

Beeoenns supaszy 3anexsnocti BBectu Bupas: ((2)N5*X+6)-(2)N(X"2)).
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Ipuxnao 30: Po3B’s13aTH HEPIBHICTH (%)X — +3 <0.
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Bigmosine: —2 < x < 1.
Ilpuxnao 31: Po3p’s3atu HEPIBHICTH 3 * 4% + 2 * 9% < 5 * 6%
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Bigmosims: 0 < x < 1.

Ipuxnaod 32: Po3B’sKiTh HepiBHICTB 5 * 32X71 — 9X~05 < X 4 4 4 32%-2,

BukoHy€eMO Taky sk caMy HOC/II0OBHICTB Jild TUTbKH B 10j1e Y(X)= miaoroBoro
BiKHa Beedenns supazy 3anexHocTi BBectu Bupas: (5*(37(2*X-1))-9°(X-0.5)-9"X-

4*3N(2%X-2)).
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BianoBiab: po3B’sI3KOM € BCS YUCIIOBA MpsAMA.

IIpuxnao 33: Po3p’sa3aty HepiBHicTh: 2V17¥ > x.



[zqrt[1

I]|1|2|3|4|5|E|?|B|9|_|-|p| |(_—I.J|

V=2 e {1 K1)
A=10

BE=10
Miriv'=1.488E-03
Madr=13.96

EERBERERE|S

BigmiueHo of'exTie:1

Biapizem:
10 10

FPosE'AasyeaHHa CUCTEMIM HEPIEHOCT £
(27 [sart(1+])=)=0

Biapizku;

-5 1E100

Min¥=-5 Max¥=5

Puc. 3.23

Bigmosige: x < 1.

Ilpuxnao 34: Po3B’g3aTH HEPIBHICTh (%)X > 2 —x




PIRI=I1/2] %-24%)
4=200

B=20
Minv'=-1.03
Madv'=1.043E06

|Bigmivero of' exTie:l .

-5 1E100

Poze'AzyBaHHA CHCTEMM HEpIBHOCTEN
[(1/2)" %2450
Binpiztu:

Puc. 3.24
Bignosine: (—o0; —2)i (1,7; +0).

Hpuknad 35: Po3s’si3aTyt HepiBHICTS 5 * 33*%° > 3 % 53,
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2 et = i

Pain O6'exr Bunpasnenna [padic Onepayi 7

-

j:_. -&l Tpagik =)@ |[E3] | (9 Crncok oB'exTis (o= ][==]
|ﬂsHa:Y=YD{) j
| ML= o/ 1]2[3/4[s[e|7[8]s] .|-[n[o|]
Ll I E
o . p2
Mg o
M, nd
ph
[t nf

=4

VIREETEFHFEEFREI2N - | e
A=-20

B=20
Mirir'=-2.7T43E 57
b av'=2

+Z
B —
| ——

+ =

N 1 X

= . &

H Bigmivero of'exTie:l
(<] Bignoeigi (== =]
20 -2 -

163 20

FPosE'AsyBaHHA CUCTEMM HEPIEHOCTER
(53732035 (320 0
Biapizt:

05774 05774

1|

Min¥=-10 MaxX=10
—  — —— —  ————  ———— — _— — ——————

Puc. 3.25

: : V3 V3
BiamoBigb: Y <x < Y
Hageneni npukiaan MoKHa JI€MOHCTPYBATH 1 MPOTOHYBATH AHAJIOTIYHI JIJIS

PO3B’SI3aHHS YYHSIM y KJlacax 3aJIe)KHO BiJl MaTepially, KU BUBYAETHCS.
3.4. IudepenuiilioBana cucreMa BpaB

Cucrema 3a/1a4 Ma€e TpH PiBHI CKJIATHOCTI:

I. Ob6o6’sa3x06uii pieeHb — MICTUTH 3ajladyl Ta BIPaBU, B OCHOBHOMY
PENPOIYKTUBHOTO XapakTepy Ha 2—3 JIOTIYHUX KPOKH, MpejcTaBieHl y (opmi
TecTiB. Jns iX po3B’si3yBaHHS YYHSIM JOCTaTHRO 3HATH IpaBWJIa, O3HAYCHHS,
dbopmyu, TEOpEeMHU Ta O3HAKH, TIepen0adeHl HaBYAIBHUMH MPOTPpaMaMu, a TaKOXK
BMITH BUKOHYBaTM HAWMPOCTIIIl TOTOXKHI TMEPETBOPEHHS, CIPOLIEHHS Ta

00YHCIICHHS.



68

II. Iliosuwennuii pisenv — MICTUTH 3aBAaHHS Ha 4—6 JIOTIYHUX KPOKH,
PO3B’sI3aHHS SIKWUX BUMArae€ BiJl YYHSI TBOPUOTO 3aCTOCYBaHHS OJEp>KaHUX 3HAHD 3
JIOCTaTHBO ITOBHUM 1 CTPOTUM OOIPYHTYBAaHHSAM XOJy PO3B’sI3aHHSI.

1. Iloenubnenuti pigens — 1€, K MPaBUIO 3a7adl Ta BIPABH, PO3B’A3aHHS
SKUX BUMara€ BMIHHsI OPIEHTYBaTHCsSl B HECTAHAAPTHUX CUTYaLsX, 3aCTOCOBYBATH
OpiTriHaJbHI Ta ITYYHI TPUIOMU, TTUOMHU Ta CTPOTOCTI CYPKE€Hb, XapaKTePHUX IS

TUX, XTO BUBYAE IIKIIBHUI KypC MAaTeMAaTUKH Ha MOTIHOJICHOMY PiBHI.

006086’a3K06uil pigeHp.

Po3B’s13aTu piBHAHHSL.

1.2%%3.3% = 288

1
l ST
) 7

N

2) 1,5,

3) 2,

4) -15.
2.36" —4-6"-12=0

11,

2) 2,

3) 2; 3,

4) iHIIa BiAMOBIb.

3.3 -3 =72

1) 2,

2) 3,

3) 4,

4) iHIIa BiAMOBIIb.

SORHE
1) 3,
2) -3,



5

3) 1,

4) iHIIa BiAMOBIb.

g) 3x+1 ~ (z) 5x-3
2 2

1)

1
2
1
2_1
)3

3) 2,

4) iHIIa BiAMOBIb.

Po3B’s13aTH HEPIBHOCTI.

1) x<-3,
2) x<3,

3) x>-3

4) iHIIa BiAMOBIb.

2. 477" < 64

1) x< -1,
2) x> -1,
3) x>1,

4) iHIa BiAMOBIIb.

3. 0,3*71<0,09

1) (—oos1),
2) (o),
3) (0;1),

4) iHIa BiAMOBIIb.

x2+x=2
_) > 4x—1

4.(1
2
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1) [-1:4],

2) [1:4),

3) (L4),

4) iH1I1a BiAMOBIb.
5. 15" >2,25

1) x<2,

2) x>2,

3) x>-2.

4) iHIIa BiAMTOBIb.

Iliosuwenuii pisens
Po3B’s13aTH piBHSAHHA
1. 33%+ _4.97%1 4 gl5x-1 _gq
9 (P2 _ gxH12 55x-8

4 1
3. — =2
2°+2 243
_ 2x
4. 1227
2¥ -1
5. 2% =5_x

x—1
6. (55) =2x-1
4

Po3B’s13aTi HEPIBHOCTI

2
x

3. (0,4) ™ > (2,9«

1+

4.2

{

= | oo

>0,5-2"

x2 +4x—1
) 2 92)(—4

(67 ]
W | =

70
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6. 5-(0,2)* —26-(0,2)" +5<0

7. 7'22x +22x+1 < 32x+1 +32x

Po3B’s13aTi HEpiBHOCTH TpadivHoO.

Iloznubnenuit pisens
Po3B’s13aTu piBHAHHSL.

16

x+4
Latte =17

. 2sin2x+4_200s2x -6

1 1-x 1 1-x
3. (—j —(—) +117 7341373 =0
121 169

9x27x72 + 3X2*X*2 _ 2 — 0

N

+8 -
X 53x2:5

Yolr —33 29

=% x>0

N o o &

Po3B’s13aTi HEPIBHOCTI
1.2% 1 _ 9.4+ 4<0
2. 22 5 16
3x—x2 2
3. (cosS) < cos“5
4 71—3x2—5x 4 7—3x2—5x < 76(x+1) . 8

5. (x—1)"" <1

Takoxx MOXHa 3ampoNoOHYBaTH Uil YYHIB TaKy CHCTEMY BIIpaB IS

camMocCTiitHO1 poOoTH 10 TeMi: «Iloka3HUKOBI PIBHSHHS 1 HEPIBHOCTI»:



1. Po3B’A3aTH NOKA3HUKOBI PiBHAHHSA (3BECTH 10 CHiJILHOI OCHOBH).

1) 2x*1 =32
2) 321 =81
3)3%1=1

4) 0,4%**1 = 0,16

5) 5)* = —

1

2X -
6) 27 = 512
7) 472 =2
8) 36—x — 9x—2
27\x _ 2187
9) (?) T 128
1
10) 6% = —
36

11) (b = 39410
12) (0,2)27% = 5271
13) () = ()™
14) Q> = Q)"
15) (1)*+* = @'
16) (19)** = (H*°

_1 1
17)47% = L
256

3X X
18) Q" * =5,
E

1 X 8 X
19) Q)+ =
20) 2% + 5% = 0,1 * (10%"1)5

2. Po3B’s13aTH NOKA3HMKOBI PIBHAHHA (3BECTH 10 CIiJILHOI OCHOBH).

1)V3x=9
2) V5% = 25



3)93*=+3
4)\5x = 25
2

5)v2X =873
X—5_i
6) 2*° = —
7)5"* =14/5
8)7%:%/7
3_2_1
9)8:° ==
10)57 =45

1
11) 7 260 = /7
_ r1\x%2-25
12)1=(5)

13) V2% * V3% = 36
14) v/2X x /5% = 1000

15) V25 % 5% = 14

16) V5% * 7% = —35
17) V854 = Y42+

18) V2724 = /9x-3

19) (¥ =1

20) VBT = YA

3. Po3p’A3aTm NOKA3HUKOBI

KBaJPaTHHX).
1) 7% -6-7* +5=0
2) 3% —4.3*+3=0
3) 2% -3.2" =0

4) 5% -3.5* —88 =0
5) 6% —4.6"-12=0

6) 4 +2* =72

PiBHAHHA (BBeCTH 3aMiHy

73

3BECTH 10
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7) 49 -8-7 +7=0

8) 9*-8-3* =9

9) 36" —4-6*-12=0
10) 100* —11-10* +10 =0
11) 4 +7.2-2=0
12) 9" +26-3° =0
13) 512 =1

14) 70c1k02) _ 1

15) 2205 = 4.2

16) (0,2)"*"* =5.,/5

17) 2x2—6x+0,5 _ 1

16-+/2
18) (3*2)* = [%j .9*!

19) (lgx] =32x+6
9

20) L.97 _ 9-(1jax
27 3

4. Po3B’s3aTH NOKA3HMKOBiI PiBHAHHA (BUHECTH CHIJILHUI MHOXHHUK 32

TYKKH).

1) 22 - 2" =96

2) 7" -7"=6

3) 5 +5* =150

4) 4 +4* =320

5) 5%7 +5* =130

6) 2 +2* = 48

7) 3 +3* =108

8) 32 -3 =72

9) 2 —2* =112

10) 2.3 -3* =15



11) 3.2% -16*-32=0
12) 2.3 -3* =15
13) 5-9* +9*2 = 406
14) 3% +8-9X-9=0
15) 32 +3*1 =28

16) 3 -2.3*? =75
17) 7%% + 4.7 =539
18) 2% +2°1 =28

19) 3" +3* =27

20) 5t -5 =24

5. Po3B’Ai3aTH NOKA3HUKOBI HEPIBHOCTI.
1) 5% <5**

2) 01* <012°

3) 0,5% <1

4) 10%*2 > 100

5) 4% <0,25

1

7) (V3) s%

8) 0,7°% <0,25

2x-3
9) (%) > 4

1 3x-1
10) 3.9 >[—)
27
2 X
1) (2] > 455
12)£>££j3+x
J32 (2

1™ 1
13) 3[%) <3
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14) (0,2)° —(0,04) >0

15) 5% 25" <
16) 3 < (Ej
9
17) (lj 1
3 9

) 1 X2 +X—2
18) 2X > (Ej > 4X71

2

6Xx—X
19) (Ej e
4

X2 —4x+3
20) (Ej > 3+
3

76
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PO3ILI 1V. MIEJATOTTYHUNA EKCIIEPUMEHT TA CTATUCTHUYHA
OBPOBKA HOI'O PE3YJILTATIB

3 MeToro TmepeBipkH €(EeKTHUBHOCTI 3aCTOCYBaHHS METOJMKH HaBYaHHS
PO3B’sI3yBaHHIO MOKA3HUKOBUX PIBHIHB Ta HEPIBHOCTEH OYJI0 MPOBEACHO, IiJl Yac
MPOXOJIPKEHHS BUPOOHUYOI MPAKTUKHU, MEJArOTIYHUN €KCIIEPUMEHT NMPU BUBYEHHI
teMu «Iloka3HUKOBI pIBHSIHHS 1 HEpIBHOCTI» y 10-X kiacax. Y ekcnepuMeHTi Opayiu
y4acTh yuHi ABoX fecatux kiaciB 3OL Ne3 m. Ipminsb.

Excniepementansuuit 10 — b (15 yuHIB) BUBYaB TeMy, BUKOPHCTOBYIOUHU
pO3p00JICHHY METOAUKY, KOHTpoJibHUM 10 — A knac (14 y4HIB) — TpaauiiiiHy
MeTOUKY. [IJis yuHIB €KCIIEPUMEHTATBHOTO KIIacy Oyiu MPOBEAEH] YPOKH, Ha SIKHX
3aJ1a4il PO3B’SI3yBAIUCS 13 BAKOPUCTAHHSIM T10JIaHOT B POOOTI METOJIUKH.

MeTta ekcriepuMEHTY: Ha OCHOBI aHa13y HABYAJIbHUX IMOCIOHUKIB Ta 301pHUKIB
3aJ1ay 3 ajNreOpy BCTAHOBUTH OTEpaIliiHUM CKJIa/ yMiHb PO3B’sI3yBaTH MOKA3HUKOBI
piBHSIHHS Ta HepiBHOCTI B 10 kiacax, po3KpUBATH iX CYTh 1 PO3POOUTH METOIUKY
HABYaHHS; IEPEBIPUTU €(DEKTUBHICTD JAHOT METOIUKH.

Bapro BumiauTH JBa  OCHOBHI  €Tall  METOAWYHUX  OCOOJIMBOCTEH
BIIPOBAKEHOI METOAUKMU:

v JlocripKeHHsT PiBHS 3HAHb y4HIB 3 mpeamery. IIpoBeneHHs Oecimu,
KOHCYJIbTAIII] 3 BYUUTEIISIMU Ta METOJUCTAMHU.

v' BrpoBajieHHss METOJMKH Ha ypOKaxX B €KCIEPUMEHTAILHOMY KJIaci,
nepeBipKa SKocTi poOOTH — KOHTPOJIbHA poOoTa.

Opranizaiiiss ypokiB Oyjla HACTyIHOIO: NMPH BUBYEHHI MEPIIMX O3HAYCHb,
BJIACTUBOCTEH Ta TEOpEM YPOK pO3MOYMHABCSA 3 aKTyai3alii Ta MOTHUBAIli
HABYaJIBHOI JTISIILHOCTI YYHIB, TIOTIM Ha OCHOBI MTOBTOPEHOTO yUHI 32 JOTIOMOTOIO
BUYMTEIIS 3aCBOIOBATH OCHOBHI MTOHSITTS HOBOi TEMH.

VY xoxl mepmioro eramy €KCIEpUMEHTY OyJM JOCSTHYTI Taki pe3yJbTaTH:
JOCITIJKEHA MpobsieMa B Teopli Ta MPaKTHUIIl HABYAHHS, PO3pOOIeHA METOIMKa

MIPOBEJICHHS YPOKIB 10 TeMi «IloKa3HUKOBI PIBHSIHHS 1 HEPIBHOCTI».
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Ha gpyromy erami 37iiicHIOBajacsi eKCIEpHUMEHTajbHa  IEpeBipKa
pPO3pOOICHUX YPOKIB it METOAMKY iX mpoBeaeHHs. [Ipy mboMy Oyiii mOCTaBIICHI Taki
3aB/IaHHS: BUBYUTH BIUIMB 3aIIPOMIOHOBAHOI METOJUKN YPOKIB Ha 3aCBOEHHS 3HAHb
B IIPOIIEC] HABYAHHSI.

[lepen TuM, SIK MPUCTYTIATH J0 TPOBEACHHS YPOKiB, OyJI0 BU3HAYECHO PiBEHb
3HAaHb YUYHIB 32 JIONOMOTOI0 aHai3y OIIHOK 3a I cemecTp.

Pe3ynbpTaTtu piBHS 3HaHb YUHIB MOJIaH1 y TaOJIHUIIL:

PiBHI 3aCBO€HHSI 3HaHb
Kiacu : :
BHCOKHI JIOCTaTHIN CepelHIi HU3bKUU
ExcnepemeHTabHUN
5% 271% 51% 17%
ximac 10 - b
KonTponbHuii
7% 33% 46% 12%
kimac 10 — A
Tabmuns 4.1

JIns1 kpaloi HA0YHOCTI MOOYIyEMO TicTOorpamy:

60

50 [ ]

40

O EKcnepemeHTaNbHUMA
30

@ KoHTpONbHUIA

20

10

o il

BUCOKUIA JAOCTaTHIN cepeaHin HU3bKUM
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[Tig yac mpoBeneHHs YPOKiB yUH1 BUSIBUJIM IHTEPEC O MaTepiay, HaMmaraiucs
CaMOCTIHHO pPO3B’SI3yBaTH TOKAa3HUKOBI PIBHAHHSA 1 HEPIBHOCTI, OIMpPAIIOBAIU
JI0JIATKOBY JIITEpaTypy, IPONOHYBaU CBOI i71ei po3B’s3aHHs 3a1a4. Ha ocraHHROMY
ypoIli 3 TeMH 0YyJIO IPOBEICHO KOHTPOJIBHY poOOTYy B 000X KJlacax Ha 2 BapiaHTH.

Pezynemamu excnepumenmy NOCHIIKEHHs, MPOBEICHOTO B 000X Kiacax

BIJITBOpPEH1 B TAOJIUII:

PiBHI 3acBO€HHS 3HAHD
Knacu
BUCOKHHU JIOCTaTHIN cepeaHin HU3bKUH

ExcrniepemeHTaIbHUN

15% 32% 45% 8%
kiac 10— b
KonTponbHuii

7% 35% 47% 11%
kimac 10 — A

Tabmuis 4.2

[Tobymyemo ricTorpamy:

50 1
45
40
35
30
25
20
15
10

5

O EKcnepemeHTaNbHMIA

@ KoHTpoNbHUMA

BUCOKUIA AOCTaTHi cepeaHin HU3bKWiA
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SIKII0 TOPIBHATH MK CO0O0I0 pe3ybTaTh KOHTPOJBHUX POOIT 10 1 MiCHs
MIPOBEICHHS €KCIIEPUMEHTY, TO MOYKHA CKa3aTH, 110 YPOKHU B €KCIIEPUMEHTATHHOMY
KJIacl He MPOUIILIK AapMa. YUH1 oJieprKaau MIIHIII 3HaHHS 3 TAHOT TEMH.

OTxe, 1€ CBIQYATH TPO JOCHTh BHCOKY TPOAYKTHUBHICTb METOHKH,
po3po0IIeHOT B TOMEPEAHIX po3aiiax KypcoBoi pobotu. ToOTo i BUKOpHCTaHHS
JI03BOJISIE OTPUMATH OJHO3HAYHUM 3pi3 3HAHb YYHIB 3a JJAHOIO TEMOIO, 3a0€3MeUnTH
IHAWBITyJIbHANA MIIX1J1 B HaBYaHHI, BPAXOBYBATH IICHXOJIOTIYHI OCOOJMBOCTI 1
HassBHUW PIBEHb 3HAHb IIKOJISAPIB, MIJIBUIMTH HAOYHICTh HABYAHHS 1 3a0€3MeUnTH

CIPaBXHIH 1HTEpEC 10 SIBUL, 1110 BUBYAIOTHCS.
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BUCHOBKHA

3acTocyBaHHA HOBHUX 1H(GOpPMAIITHUX Ta KOMYHIKAIIIMHUX TEXHOJOTIH Yy
HIK1TIBHIM OCBITI 0OTOBOPIOETHCS HA CTOPIHKAX YCIX METOAMYHUX Ta3eT 1 )KypHaJIiB.
[Ipu bOMy KOXKHOMY BUHUTEINIO0, 0€3YMOBHO, OUYEBHJIHA JOLIIBHICTh 3aCTOCYBaHHS
KOMI'IOTEPIB JJIsl HABYAHHS B CEPETHBOMY 1 CTapIIOMY JIaHKax mikoniu. bararromri
MO’KJIMBOCTI TOJaHHsS 1HGOpMAIi Ha KOMM'IOTEpl MO3BOJSIOTH 3MIHIOBATH 1
HEOOMEKEeHO 30arauyBaTH 3MICT OCBITH; BUKOHAHHS Oy/b-sSKOTO 3aBJaHHs, BIIPaBU
3 JIOTIOMOT'OI0 KOMIT'HOTE€pPa CTBOPIOE MOKJIMBICTD ISl T1JBUILICHHS! IHTEHCUBHOCTI
YPOKY; BUKOPUCTAHHS BaplaTUBHOIO MaTepiaiy 1 pi3HUX PEXKUMIB poOOTH CHpuUsE
1HUBITyani3allli HaB4aHHs. TakuM YuHOM, IHPOpPMaIliifHI TEXHOJOT11, B CYKYITHOCTI
3 MOpaBUJIBHO TMiIIOpPAaHUMHM TEXHOJIOTISIMA HaBYaHHS, CTBOPIOIOTh HEOOXITHUMN
PIBEHb SIKOCTI, BapiaTUBHOCTI, TudepeHItiaiii Ta iHIuB1yati3aiii HaB4aHHs.
[Ipu aHani31 AOUIIBLHOCTI BUKOPUCTAHHS KOMIT'IOTEpA B HABUAJILHOMY IPOIIEC]
NOTPIOHO BPaxoOBYBaTH AESIKI TUIAKTUYHI MOXKIIMBOCTI KOMIT'IOTEpA:
v/ PO3IIMPEHHS MOXKIIMBOCTI JIJIsi CAMOCTIMHOT TBOPYOI TisUIBHOCTI Y4HIB,
0COOJIMBO MPHU AOCIIKEHHI Ta CUCTeMaTU3allii HAaBYaJIbHOTO MaTepiay;
v/ NpHIIEIUIEHHS HABMYOK CAMOKOHTPOJIIO 1 CAMOCTIHHOIO BHUIIPABJIEHHS
BJIACHUX TIOMUJIOK;
v/ PO3BHTOK Mi3HABAIBHHX 3MI0HOCTEN YUHIB,;
v’ iHTerpoBaHe HaBYAHHS IIPEIMETY;

v/ PO3BUTOK MOTHBAIIii B y4HIB.

B pesynbTaTi HamucaHHsS TUILUIOMHOI poOOTH Hamu Oyja AOCATHYTa MeTa 3a
JIOTIOMOTOI0 BUKOHAHHS THUX 3aBJaHb, 5Kl OyJiM HaMi4eHi, TOOTO:

v CucremaTu3yBajia BIJOMOCTI MpPO pO3B’SI3yBaHHSA  MOKA3HUKOBUX
PIBHSIHb ¥ HEPIBHOCTEN Ta iX CUCTEM B HIKLJILHOMY KYypCl airedpu crapuioi
mKonu. Po3risiHyna BCi OCHOBHI CHOCOOM pO3B’SI3aHHS MOKa3HUKOBUX
pIBHSIHB 1 HEPIBHOCTEH Ta iX CUCTEM, TEOPEMH MPO PIBHOCHIIBHICTD, Ta BCl

TUITOB1 CKJIAJTHOCTI SIKI BAHUKAIOTh MPH PO3B’SI3yBaHHI ITUX PIBHSHb.



82

v 3’scyBana MicIe MOKa3HUKOBHUX PIBHSIHb i HEPIBHOCTEH Ta iX CUCTEM B
JI0Yiil Ta MPOEKTI HOBOI MPOrPaMU 3 MAaTEMAaTHUKH, KOHKPETHU3yBajla BUMOTH
710 ySIBJIEHb, 3HaHb, YMIHb T4 HABUYOK y4HIB.

v 3anponoHyBayia METOIWYHI PEKOMEHAAIl MO0 BHKIAJaHHSI TEMHU
«IToka3zHuKOBa (PYHKIIISH» B CTAPIIMX KJacaxX 3arajibHOOCBITHBOT IIKOJIH.

v CdopmymroBana HaBuYajabHI I, po3poOWiia TEMAaTUYHI IUIAHUA [0
Temu «llokazHukoBa QyHKIIIs». «Anredpa i HOYaTKU aHaTi3y» MiJ] PelaKIi€lo
M. 1. llIkins, 3. I. Cnenkanse, O. C. JlyOuH4yK .

v Tligibpana mudepeHniioBany CHCTEMY BIIpaB, IOKa3ajga 3aCTOCYBaHHS
nporpamu GRAN1 1o nanoi Temu, rmojaana npuKIIaayd po3B’ s3yBaHHS PIBHSIHb
Ta HEPIBHOCTEM PI3HOI CKJIQJAHOCTI Ta TMPUKIATU  CAMOCTIMHOIO
O3B A3yBaHHS BIIPAB.

v CtBOpuIIa MOCIOHKK 110 JaHil TeMi.

[IpoBeneHO mearoriyHuil €KCIepUMEHT, Jie¢ Oyjia BUIpPOOyBaHa METOAMKA
MpOBeJICHHS YPOKiB 10 TeMi «Iloka3HUKOBI pIBHSIHHS 1 HEPIBHOCTI» Ha 0a3i 10-ux
kJjaciB. EkciepuMeHT mokasas, 110 MpU 3aCTOCYBaHHI HOBOT METOJMKHM Ha YpOKax
OyJIi TOCSTHYTI O1JIbIII BUCOKI PIBHI 3aCBOEHHST TEMH.

OTxe, ypOKH 13 BUKOPUCTAHHSM I[1€T METOJIUKU — JTOCUTh €eKTHBHA (Popma
PO3BUTKY MaTEeMaTHYHHUX 310HOCTEH Y4HIB. YUHI KJacy, B SIKOMY IPOBOJUBCS
EKCIIEpUMEHT, BUSBWJIM I1HTEpPEC [0 Mareplany, NOTJMOWIM CBOi 3HAHHS 3
pO3IIIAyBaHOT TEMH, MEPEBIPUIM CBOi 3A10HOCTI 1 MOKJIMBOCTI CaMOCTIMHO

OTpaIlbOBYBATH JIOAATKOBY JIITEPATYypYy.
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