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3ABE3INEYEHHS HACTYIIHOCTI ITPM BUBYEHHI TEMH «'PAHULSA I HEIIEPEPBHICTD
GOYHKIID» 3 KYPCY MATEMATHUYHOI'O AHAJII3Y B CUCTEMI LIKOJIA -YHIBEPCUTET
HEJAT'OI'TYHOI'O ITPODLJIIO

IMocTanoBka Ta OGIPYHTYBAHHSI aKTyaJbHOCTI
npodieMu. Baxxnusoro YMOBOIO SKICHOTO
(YHKI[IOHYBaHHS ~ JIep)KaBHOI CHCTEMH OCBITH €
3a0e3neueHHs CTPYKTYPHO-OpraHi3amiiHux Ta
3MICTOBHO-IIIJILOBUX B3a€MO3B’SI3KIB 1 IOCIIJOBHUX
cTyneHiB i piBHiB. ToMy mpoOsieMH Y3TOIKEHOCTI Ta
HACTYIHOCTI PI3HUX JIAHOK Ili€] CHCTEMHU IiKaBIATh
TEOPETHKIB 1 MPAKTHKIB MIKUTHLHOT Ta BHIIOT OCBiTH [1].

BescymHiBHUM € TOH (hakT, IO SKICHA ITiATOTOBKA
MaliOyTHIX YYHTENIB MaTeMaTUKU OyJe 3iHCHIOBATUCS
JIMIIE TOJ1, KOJIM BCTAHOBUTHCS TICHUH B3a€MO3B’SI30K 3
TUMH TIPOIIECAMHU, SIKi BiIOYBAIOTHCS B CY4acHIH IIKOJII.

3MiHM, sKi BigOyBarOThCS y Cy4YacHid MIKOII,
BHCYBAaIOTh 3HAa4YHO BHII BUMOTH 10 HpodeciiHol
KyJIbTYpH BYHTENS, a ICHYIOYa CHCTeMa HaBUYaHHS 1
BUXOBaHHS JIIOJMHA HE 3MOXE 33J0BOJBHUTU IIi
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BHMOTH, SIKIIO HE OynyTh HerepepBHO
YIOCKOHAIIOBATHCS 3MICT OCBITH, PO3POOJISITHCS HOBI
METOJMYHI CHUCTEMH HaBYaHHS, CTBOPIOBATUCS HOBI
nporpamy, — HiAPYYHUKH, HABYAIbHI  ITOCIOHHUKH,
MUIaKTHYHI MaTepiaid, 1 Bce e Ha 0a3l CydacHHX
iH(pOpMaIiHO-KOM yHIKaIli HHIX TEXHOJIOTIH, 3
ypaxyBaHHSIM [JOCSTHEHb JIOJICTBA Yy Hayll, TEXHil,
oprasi3ariii CycriJbHOIO XUTTS [5].
OcBiTHBO-TIpOECciiiHa  MporpaMa  IiATOTOBKH
Cy4acHOTO BYHTENSl MaTeMaTHKH Iiepeadadac: MilHY
(yHIaMEeHTanbHY MaTeMaTH4Hy MiATOTOBKY, sKa
MICTUTH B €001 3HaHHS 3 MaTeMaTHYHUX JMCIMIUIIH Ta
YMiHHSI 3aCTOCOBYBaTH HAOyTi 3HaHHS y mpodeciiHii

IUSUTBHOCTI;  37aTHICTE 110 (OpPMYBaHHS B  YYHIB
KJIIOYOBUX 1 TMPEJAMETHUX KOMIIETEHTHOCTEH Ta
3MIHCHEHHS ~ MDKIpPEAMETHHX  3B’SI3KiB;  BMiHHSA
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3HAXOMUTH Ta 3aCTOCOBYBAaTH Cy4YacHi OCBITHI | NOB'S3aHMI 13 3MICTOM OCBITH 1 3 OpraHi3ali€ero

TEXHOJIOTIT Ta METOJUKH /st (JOPMYBaHHS NPEIMETHHX | HENepepBHOrO HABUAHHSI.

KOMIIETEHTHOCTE! y4HIB. B  HaBuanmpHiii mporpami 3 MaTeMaTHUKH
B  Konmenuii HoBoi  ykpaiHckkoi — 1mkomu | mpodinbHoro piBHsS [6] i yuniB 10-11 knacis

Bu3HaueHO 10 KIIFOUOBHMX KOMIIETEHTHOCTEH, OJHAKOBO
Ba)XJTUBHX Ta B3aeMOIIOB’si3aHuX [2]. KoxkHy 3 HUX HiTH
HaOyBalOTh ITiJ1 YaC BUBUESHHS PI3HUX MPEAMETIB Ha BCIX
eramax ocBith. Cepex HHX € MareMaTHYHa Ta
iHpopManiifHo-IM(ppoBa KOMIIETEHTHICTh. TakoXx B
KOHIIeMNii #e MoBa mpo Te, 1o 3anpoBakenHs IKT B
OCBITHI rany3i nepeie BiJl OMHOPa30BHX MPOEKTIB 110
CHCTEMHOTO TIIPOIIeCy, M0 OXOIUIIOE BCi  BHIH
nmisutbHOcTi. IKT CyrTeBO pO3MIMPATH MOMIJIUBOCTI
resiarora, ONTHMI3YIOTh YIIPaBIIHCHKI MPOIIECH, TaKHM
yuHOM (OpMYyIOYM B Y4YHS BXJIWBI JUIS HAIIOTO
CTOpPIYYS TEXHOJIOTIYHI KOMIIETCHTHOCTI [2].

Sk Hacmimok, Cyd4acHi  3aKiamd  BHIIOI
MEeIaroriyHol  OCBITM MAlOTh IiJATOTYBAaTH BUUTEINS
MaTeMaTuKu 10 ToBcsk4yacHoro 3acrocyBanHs IKT B
MaiOyTHil npodeciiiHiil xisubHOCTI. 115 1IOT0 3aMalto
nume  HaByaymbHOi  amcummutinn - «IHdopmartukay,
HeoOximHe HackpizHe Bukopuctanus IKT, ocobmuBo
NIPY BUKJIAIaHHI MaTEMaTHYHHUX JUCIUILTIH.

AHaJi3 oCTaHHIX JoCHiIKeHb i myOsikamii.
OpHi€ero 3 IPOBIAHUX (PaxXOBUX MUCIMILIIH Yy ITiTOTOBII
MaliOyTHIX YYHWTETIB MAaTEeMaTHUKH € «MaTeMaTUYHUMA

aHami3». Y  HAYKOBO-METOMUYHUX  JOCHIHKCHHIX
H. Binenkina, X. I'epbOekona, I'. MuxaiiHa,
O. MopakoBuua, I'. TlepeBanoga, O. Tomamryka,

I. llumancekoro, I. fArimoma Ta iH. ¥ime MoBa mpo

npodeciiny CIPSIMOBaHICTh y HaBYaHHI
MaTeMaTU4YHOrO  aHajily  MaiOyTHIX  YYUTENliB
matemartuku. Ilin  mpodeciiiHOIO  CHPsAMOBaHICTIO
PO3YMIETbCS TPYHTOBHHH pO3IJSIL  YCIX 3B S3KiB

MPEAMETy, SKUH BUBYAETHCS, 13 IIKUIBHAM KypCOM
MaTeMaTUKH, TJIuO0oKe 1 BceDiuHe BUBYEHHS BCIX
MOHATH, iAell 1 (akTiB, WO CTOCYIOTHCS IIKIIBHOI
MaTEeMaTHKH; TIMO0KE 3aCBOEHHS 3MICTY TUCLIUILTIHA Ta
OBOJIOJIHHS MeTonamu, (opMaMu Ta Cy4aCHUMH
3ac00aMy HaBYaHHS MaTEMaTHKH.

TomMy omHi€r0 13 000B’I3KOBUX CKJIAJIOBUX SKICHOT
OCBITM € peaji3allissi TNPHUHIMITY  HACTYIHOCTI.
Hactymuicts B HaBYaHHI ~ MaTEMaTHKH e
BCTAHOBJICHHsSI HEOOXiMHMX 3B’S3KIB Ta MNPaBUILHOTO
CHIBBITHOIIECHHS  MiX  YacTHHAMH  HABYaJbHOTO
MpeAMETy Ha pIi3HUX CTYNEHsSX Horo BHBYEHHs [3].
3acTocyBaHHS ~NPUHIOUIY  HACTYIHOCTI  BHMAarae
MOBTOPEHHsT ~ Marepiany, sike O 3abe3neyyBayo
HEMEepepBHUI PO3BUTOK CHCTEMH TIOHSITh, a He
MOBTOPEHHS 3apaiu 30€pekeHHS Ha  JOCTaTHBO
BHCOKOMY DiBHI J€SKUX HaBUKIiB y4HIB [7].

Tomy jns  ycImimIHOrO  3aCBOEHHS  HOBOTO
MaTepiany y4HSIM HEOOXiTHO OBOJIOMITH KOHKPETHUMH
3HAaHHAMH Ta BMIHHSAMH, sIKi (QopmyBamuch Ha
ToTiepeIHIX eTanax BUBYEHHS Kypcy. B mporunexxnomy
BUIIAJIKy BOHM He 1o0aydaTh 3B’SI3KYy MK OKPEMUMH
YpOKaMH, MiXK TIOHSTTSMHU, SIKi BUBYAIOTHCS ITOCITIJOBHO
Ta TOCTYIIOBO PO3MIMPIOIOTHCA. TakuM  YUHOM,
HACTYITHICTh — 1€ MPOIIeC, 110 3a0e3reuye HerlepepBHe i
pe3yabTaTUBHE 3MIHCHEHHS HABYAJIBHOI iSUTBHOCTI,
BIIOCKOHAJICHHS 1 CHCTEMaTH3allil0 3HaHb, YMIiHb Ta
HaBHYOK, a TAKOXK iX MCUXi4HUH po3BUTOK. Lleit mporec
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3araJIbHOOCBITHIX HAaBYAJbHHUX 3aKJIaiB IMepeadadeHo
BUBYEHHS TeM «['paHulsl Ta HemepepBHICTh (QYHKIIi»,
«[loximHa Ta i 3acrocyBaHHs», «lHTEerpam Ta ioro
3aCTOCYBaHHS». B pekoMmMeHmamisx moao podoTH 3
pOrpamoro 3a3Ha4YaeThCs, o I IBUIIIEHHIO
e(pCKTHBHOCTI YPOKIB MaTEeMaTUKH B CTapIIHX KiIacax
cripyisie BUKOPUCTaHHS BCECBITHBOI Mepexi [HTepHer,
PI3HOMaHITHHX TPOrPaMHUX 3acO0iB  HABYAIBLHOI'O
npusHadeHHss GRAN, DG, EUREKA, GeoGebra,
AGrapher, 6i01i0TeK €IEKTPOHHUX HAOYHOCTEH TOIIO.
3a X JI0MOMOrOI0 JIOCTYITHIIINM CTa€ BUBYEHHS HHU3KH
TEeM IWIKUIBHOrO Kypcy marematuku. [Ipore BumTensm
CNiJi 3HAWTH BUBWKEHY MEXY MIONO ONTUMAIILHOTO
o0cary 3acrocyBanHs IKT mpu BUBYCHHI MaTEMaTHKU.
Bukopucranns IKT wmae Oyt Juine [JOmOMiXKHUM
€JIEMEHTOM TOIYKY iH(opmarii, il HAOYHOrO MOJAHHS
ab0 ypi3HOMaHITHEHHS HABYAJIbHUX 3aBIaHb. AJDKe
MEepIIOYEPTrOBUM 3aBJAaHHIM € BiANpAIfOBaHHS B YYHIB
BIANOBIAHMX HABUYOK MUCJIEHHS, a B)KE ITOTIM BiJILHE

OllepyBaHHS  3a3HAYEHHMH  MPOrPaAMHO-TEXHIYHUMHU
3acobamu.

Meta cTaTTi — pPO3MISIHYTH  MOMKIJIMBOCTI
peaizauii NPUHIUITY HACTYITHOCTI TPH BUBYEHHI TEMH
«[pannnst 1 HemepepBHICTh  (QYHKLIT» 3  Kypcy
MaTeMaTU4YHOrO  aHaNi3y B  CHCTEMI  «IIKOJa-
YHIBEPCHUTET MEeNarorivHoro mpogiarom.

Metonu  pocaimkenns.  Jns  peamizamii

IIOCTaBJICHOI METH BUKOPHCTAHO Meopemuiti Memoou.:
aHaJIi3, y3arajJbHEHHS Ta CHCTEMAaTH3allisi METOJUYHOI,
TICHXOJIOTO-TIEAArOT1YHOT JIITepaTypH 3 AOCIIIKYBAHOTO
MTUTaHHS, aHaJi3 HOPMaTHBHO-TIPABOBOI JOKYMEHTAIlIi B
cepi OCBITH, OCBITHIX Ta HaBYaIBHUX IPOrpam;
emMnipuyHi  Memoou: BUBYEHHS Ta Yy3araJbHEHHS
MepeoBOro  MEAaroriyHoro  JOCBiy, a  TaKoX
MPOBEACHHS HAaBYAJILHOTO EKCIIEPUMEHTY 3 peastizarii
MPUHLIUIY HACTYITHOCTI IPY BUBUEHHS MaTEMaTHYHOTO
aHayily B INKOJI Ta YHIBEPCHTETI IEAarorivHoro
npodito.

Buknax ocHOBHOro Matepialy AOCITiIAKECHHS.
MaiiOyTHiil BUMTEIh MaTeMaTHKH Mae OyTH HE JIHIIe
TEOPETHYHO Ta METOAMYHO TOTOBUM JIO0 BUKIJIAIAaHHS
HABYAIBHOTO Martepialy Y4YHSIM, ajie ¥ BMITH BJAJIO
migiopaTh Ta BUKOPUCTOBYBaTH NPOrpaMHHUIl 3acid
HABYAIBHOTO  MpHW3HAYeHHs, sKUi OW  crpuss
3MIHCHEHHIO  MDKIpPEIMETHHX 3B S3KiB, KpalioMmy
3aCBOEHHIO TeMU. TOMy B 3aKjaZax BWIIOI OCBITH
MEarorivyHoro MNpoQiito  BHUKIAAa4Yli MaTeMaTHYHHX
JUCIUILTIH, 30KpeMa il MaTeMaTUYHOro aHalizy, MaloTh
MIPOITOHYBATH CTY/EHTaM He JIMIIE TIIMOOKI TeopeTHYHi
aCIIeKTH HaBYaJbHOIO Marepialy, ajle W MeTOIu4Hi
3acaJi  BHUKIAQJAHHs, BKa3yloUW Ha  ICHYIOUHH
B3a€MO3B’SI30K 31 IIKUIBHUM KypCOM MaTEeMaTHKH.
OxpiM TOro, HEOOXiHO AEMOHCTPYBATH BUKOPUCTAHHS
IKT mnpu [noBeneHHI TEOPETUUHHX TBEPPKEHb Ta
PO3B’s13yBaHHI IPAaKTHYHUX 3a7a4.

I[lpuy  BuBYeHHI MaTeMaTHYHOTO  aHaJi3y
JIOLUTBHAM OyJle BUKOPHCTaHHS TaKUX KOMII IOTEPHUX
MaTeMaTuyHux makeriB sik: Maple, WolframAlpha,
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Mathcad, Derive, ajge D0CTaTHHO CKIaIHUNA CHHTAKCHC
LMX TPOrpaMHUX 3ac00iB CTBOPIOE MEBHI Oap’epu MpH
BUKOPHCTaHHI IX B IIKOJI, 30KpeMa Iie¢ 3HauyHi 3aTpaTH
HaBYAJIBHOT'O Yacy JJIsl OIlaHyBaHHS OCHOBaMH POOOTH B
cepeIoBUINAX [UX MPOrpam.

Cepexn cydacHMX MaTeMaTHYHUX IPOrPAMHHUX
3aco0iB, skicHo Bupi3HsAeThess GeoGebra. GeoGebra —
e BUIGHONOIIUPIOBAaHWH  TNPOrpaMHUN  TPOAYKT,
MIPU3HAYSHUH TS BUBYECHHS 1 BUKJIaJaHHS MaTeMaTHKH
B 3araJlbHOOCBITHIX Ta BHIIMX HaBYaJIbHUX 3aKjajlax,
SKHH TIOEJHYE TEOMETpilo, ainredpy, MaTeMaTHYHHUM
aHaJi3, Ta0NuIl, Tpadiky, CTATUCTUKY Ta OOYKMCIICHHS B
OTHOMY TIPOCTOMY Yy BUKOpHCTaHHI nakeTi. OjHiero 3
repeBar JaHoro IPOrpaMHOI0 CEPElOBHUINA € HAsIBHICTD
OH-JIAMH Ta odQ-j1aiilH Bepcii, a TakoX MOOUIBHUX
JOJATKIB IS onepamiinux cucreM Android, i0S.

PosrnstHemMo  Oinbll  AETaJBHO  OCOONMBOCTI
peasizauii NPUHIUITY HACTYITHOCTI TIPH BUBYEHHI TEMH
«I'panuns Ta HelepepBHICTh GbyHKII 3

BHUKOPHCTaHHSIM IporpamHoro 3acody GeoGebra.
30kpeMa, B MIAPYIHHUKY 3 aiaredpu st 10 kiracy
npodinbHOro piBHA [4] CHOYATKY IPOIOHYETHCS
copMyBaTH YSBJIEHHS [P0 TPAHUIIIO T HEMEPEPBHICTH
(YHKIIT B TOUI 32 JOMOMOTOI0 TpadiuyHuUX LTIOCTparii,
a JTaJi TAeThCsl HACTYITHE O3HAYCHHS TPaHMIl (DYHKIIT:
YUCTIO @ HA3UBAECMbCA panuyelo GyHKuii 'y mouyi x,,
AKWO 0151 OY0b-1K020 000AMHO20 YUCIA E ICHYE MAKULL
inmepsan I, sxuii micmumv mouky X, wjo 0iai 6yOb-
xelnD(f) i x#Xx,

AKO20 BUKOHYEMbCA

HepieHicmb | f(x)—a <e.

B Kypci MaTeMaTHYHOTO aHalli3y BBOIMTHCH
HOHATTS O -OKOJY Ta MPOKOJIOTOr0 O -OKOIY TOYKH X,
mo J03Boase CcQOPMYNIOBATH O3HAYEHHS TPaHUI
(QYHKIiT HACTYyIHAM YHHOM: YUCIO @ HA3UEACTBCS
epanuyero pyukuii fy mouui xg, k10 0151 6Y0b-51K020
yucna & >0 icuye maxe wucno 6 >0, wo ona ecix

xXe D(f) 3 nepienocmeti 0 <| x — Xy |<O eunmueac

Hepienicmy| f (x) —alke, SIKE HA3UBAETHCS

osHauenHsm epanuyi Qynryii 3a Kowi. Takox CTyIeHTH
BHUBYAIOTh O3HaueHHs epanuyi ¢yukyii sa [leine 1
JIOBOJISITH  TEOPEMY «HPO eKGI6ANCHMHICIb O3HAYEHb
epanuyi Gyuxyii 3a Kowi 1 3a I'etine.

B mKigbHOMY Kypci MaTeMaTHKH BHBYAETHCS
(GOpMYITIOBaHHA TEOPEMHU «npo apugmemuyuni Oii 3
epanuysmu  QYyHKyi Yy mouyi», sKa  JO3BOJISE

. o0
00YHCITIOBATH T'paHUlll 3 HCBU3HAYCHOCTAMU BUAY |—|,
o0

B kypci MaremMaTMyHOro aHalizy CTYACHTH
000B’SI3KOBO  ZIOBOJSITh 3a3HadeHy TeopeMy. OKkpim
TOro, MaWOyTHI BYMTEIl MAaTEeMaTUKH BHBYAIOTh:
HECKIHYEHHO Malli Ta HECKiHYeHHO Benuki (yHKuii B
TOYII, MOBOMATH ICHYIOYI MI)K HUMH B3a€MO3B’SI3KH;
PO3TIISIAIOTH MOHSTTS eKBIBaJICHTHUX (DYHKIIH Y TOYII;
JIOBOJISITH TEOPEMH «IIPO TEPIIy YYIOBY» Ta «APYTY
YylOBY  TpaHMIO»;  OOYHCIIOIOTH  TpaHdIl 3
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0

o0
Ta |OO—OO|, ‘1 ‘,
0

o0
HECBU3HAYCHOCTAMU BUIY ‘—‘ ,
o0

0 0
|0-oo|, ‘0 ‘, ‘oo ‘
OszHaueHHs1 HerlepepBHOI (QYHKLIT B TOYli Ta Ha

MHOXXUHI B UIKIJIBHOMY IJPYYHUKY IAETHCS JOCUTH
JIAKOHIYHO Ta MiIKPIILTIOEThCS LtrocTpatisMu [4]: saxuo

euxonyemoca  pienicme  lim f (x): f (xo), mo
X=X,

@yHryio f nasusarome Henepeperoio 8 mouui Xy Axuo
Qyuryin [ € HenepepsHoio 6 KOJICHILL mouyi O0esKoi
Mmuodcunu M C R, mo eosopsimv, wo 6ona HenepepeHa
Ha muodxcuni M. Axwo ¢ynxyis [ € nenepepsnoio Ha
D(f), mo maxy ¢ynxyio nazusaromo HenepepeHoIo.

B kypci maremaTtudHOro asamizy HaCTYIHICTbh

BHUBYECHHS TIOHATTS HETepepBHOCTI ¢GyHKIiT
peai3oBYETbCSl HACTYITHUM YHHOM: IIOBTOPIOETHCS
HaBeJeHE BUIIE O3HAYeHHs (Ha MOBI TpaHWUIIi);

(OpMYIIOIOTECS  O3HA4YEeHHS HenepepBHOI (QYHKIIT B
TOUIli Ha MOBi « £ — O », Ha MOBI TIOCITiIOBHOCTEH Ta Ha
MOBiI  TNPHUPOCTIB;  JOBOAUTHCS  TEOpEMa  «IpO
HEMEepepBHICTh CYMH, PpI3HHLI, JOOYTKY 1 4YacTKH
(GyYHKIIW»;, BUBYAIOTHCS OMHOOIUHI TPaHMIL, 3aBISIKH
SIKM BBOZSTBCSI TIOHATTS 00HOOIUHOI HenepepsHocmi Ta
MOYOK PO3pPUBY NEPULO20 i Opy2020 pooy.

B  HaBuanmpHiii mporpami 3 MaTeMaTHUKH
3a3HAYAETHCS, IO OJHUM 13 TOJOBHHMX 3aBlaHb
BUBYEHHS MAaTeMaTHKH B KJacax MaTeMaTUYHOTO Ta

(i3MKO-MaTeMaTUYHOrO  MPOQUIIB €  PO3BHTOK
rpagiuHOi  KyIbTypH  Y4HIB, IO  3YMOBIJIEHO
MPaKTHYHUMHU 10oTpedaMu. ToMy HEOOXiJHO HABYHTH
y4HiB ~ OyayBat  ecki3u  rpadikiB  QyHKUIH,

BCTaHOBJIIOBATH BJIACTUBOCTI (QYHKIIT 3a i rpadikom:
HEMEePepBHICTh, TOYKH PO3PUBY, MPOMINKKH 3POCTAHHS
Ta CaJaHHs, 3HAKOCTAJIOCTi, HaHOiIbIIe Ta HaliMeHIIe
3HAYEHHSI.

HaBenemo npukiiam BUKOPUCTaHHS POrPaMHOTO
3aco0y GeoGebra Ha ypokax MaTeMaTHKH 4YH Ha
MPaKTHYHUX/JIEKIIHHUX 3aHATTAX 3 MaTeMaTHYHOTO
anamizy. Ilpononyemo 3a gomomoroo GeoGebra
MepeBIpATH PE3yJIbTaTH OOYHCIEHb I'PAaHMIb, & TaKOX
UTFOCTpYBaTH TOHATTS TPaHHIll Ta HENepepBHOCTI
¢byHKIIT 3a gomomoror TpadikiB, IO JT03BOJIHUTH
ryuOIIe 3p0o3yMITH Ta Kpallle 3aCBOITH MaTepiall.

3aodaua. 3HaNTH TPAHUIO PYHKINT B TOYIII:

. . X =3x+3
a)lim(2x* -3x-1); 6 hmx—;
)xﬁl( ) )xao x2+2x_1

3x+2
T4, ¢.268].
x+3

Posé’sizannsn:  a) CKOPUCTAEMOCH AJITOPUTMOM
OOYMCIIEHHS TPaHMIl, KU HAaBEJCHUH B MiJPyYHUKY.
. 2
Oymkuis  f (x)=2x —3x—1 e HenepepsHOWO B
Toull X,;=1, TOMy ii TpaHMIA B Il TOYIl IOPIBHIOE
3HAYEHHIO G yHKIii B i TOUIII. Otxe,

lim(2x* —3x—1)=-2.

x—l
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B HaBeseHOMY pO3B’sI3aHHI € OUYCBUIHHM TOH
. 2

daxr, mo kBaapatnuna Gynkuis [ (x) =2x"-3x-1
€ HEMepEepBHOI0, aJKE YUHI Ta CTYJACHTH 3HAHOMI 3 HEO
3 9 KJacy, Ta 3HarTh, 110 11 rpadikoM € mapadona. Are,
KEpYIOYHCh PEKOMEHAIISIMU HAaBYAIBHOI [TPOrPaMH, He
3aiiBUM Oyme CKOPHCTATHCh MPOrPaMHHM 3aco00M
HABYAIIBHOTO MPHU3HAYEHHS Ta MPOJAEMOHCTPYBATH
rpadik ¢yHkii i Touky 3 koopauHatamu (1;-2) Ha

HbOMY (pHC.1).
2
x°=3x+43

0) Dynkuis X BHU3HAa4YeHa Ha
f( ) x> +2x-1

MHOKUHI D(f) = (— oo;—1— \/E)U (— 1+ \/§;+oo).
B Touri x=0 maHa (yHKIIsI € HEMEepPepBHOIO, MPO IO
cBigunTh 1 rpadik ¢pyakuii (puc.2). Tomy rpaHus B i
TOYII TOPiBHIOE 3HaYeHHIO QyHKIi B Iii Toumi. OTxe,

X’ =3x+3 _0°-3.0+3 3

lim = ==
=0 x2+2x—-1 0242-0-1 -1
.A/;fff?w@’f‘ LN =

f |

Q@ f=20-3x-1 =NV |
3

H |

o A = Touka(f) : \

|

- (1,-2) ® 2 f

I

H |

g : Mpama(A, BicsOpgunat) * |

@ ! \

- x=1 |

I

h : Mpama(A, BicsAbeyuc) : ;1

@ \

-y =22 |

I

I

+ I

|

I

-3 !

Puc.1. I'paghix hynxuii f(x) =2x*-3x-1s

GeoGebra
Posrmsgatoun rpadik  ¢ynkumii (puc.2), BapTo
3pOBKTH HATOJIOC HA TOMY, IO B TOYKax X = —1 & \/5

(GYHKIST HE € HelepepBHOIO. YUHI BU3HAYAIOTh, LIO B
OUX TOYKax (YHKIiS Mae pO3pHB, a CTYISHTH —
BCTAHOBJIIOIOTb, 1110 11€ TOYKH PO3PUBY APYIOTO POLIY.
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F 7

-2

1 1
I I
I I
1 1
I I
I I
I I
I I
I I
I I
I I
I I
I ]
I I
I I
I I
d3l [ 1 o+ 2 3 4
I 1
I I
1 T
I I
I I
1 t
I I
I I
i !
I I
I I
| }
I I

-3@ A
4
. ) x*=3x+3
Puc.2. I'paghix gynxyii | (x) =—————¢
x°+2x-1
GeoGebra
x*=3x+2

B) Oynkuis [ (x)— BHU3HAUYEHa Ha
x* —4x+3
MHOKHHI D(f) (— OO;l)U(l ;3)U (3;+OO). B Toumi
x=1 nana ¢GyHKIIS HE iCHYE, yepe3 Te, 10 3HAMECHHHK B
il TOYIl IEpEeTBOPIOETHCS B HYJAb. AJie TPaHUI
¢yHKIil B mid Toumi icHye. OOumciauMo ii: MaeMo
CripaBy 3 HEBU3HAUEHICTIO TUNY «HYJIb IOJUINTA Ha
1’-3-1+2 |0
P-4-1+3 |0

KOPCHEM i YHUCCIIbHUKA, i 3HaMCHHHKA, a OTXXC BOHH

HYJIb» . Ie osnauae, mo x=1 ¢

o0uBa JIATHCS HA BUPA3 (x - 1) . Tomy, po3xinanemo
KBaJpaTHI TPUWIEHH HA MHOXXHHKH, BHUKOPHCTaBIIH

TeopeMy: «SKmo X;,X, € KOpeHAMM KBaJpaTHOro

TpU4JIeHa, TO BUKOHYETHCSI PIBHICTh
ax2+bx+c=a(x—x,)(x—x2)». Maemo,
*-3x+2 (x-1)(x-2) x-2 Toni.

XX —4x+3 (x—l)(x—3) S x-3'
BUKOPHCTOBYIOUH TEOpeMy Npo apupMeTHyHi mii 3
TpaHULAMU (byHKIIH, OJIEPIKYEMO:

X =3x+2 . x-2 11m(x—2)_1_2_1

hm 2 —hm :x'*)] = —_
ol x" —4x4+3 1 x-3 lmll(x—3) 1-3 2
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Puc.3. Obuucnenna zpanuui gpynxyii

HAYKOBI 3AITHCKH
x? —3x+2 X=
rpauwuﬂ(x2 o 3.x. 1) 2.5
1
- 3 5
A= (1,05
2 ( ) 15
P (D .
A = (1 >)
y
f(x) := X 2
x—3
__'_'_'—-._-
x—2 0.5
- ) = g
4
-05 0
-0.5
-1
2
x°=3x+2
SW)="—"
x°—4x+3
[epeBipuMo opepkaHuil pe3yabTaT OOYHCIECHb B
nporpami  GeoGebra. [Ins 1poro CKOpHUCTaEMOCH
BOymoBanuM B Hei Moayiaem «CKA»  (cucrema

KoMIT foTepHOi  anreOpu). CHUHTaKcHC 3ammcy YMOBH
3amadl 3py4yHH Ta 3pO3YMIIMH HaBiTh IIKOJSpaM:
I'panuys  (<Bupasz>,  <3minna>,  <3nauenws>).
[Iporpama Takok pO3yMi€ 3amuc 3BHUYHOTO BHUPA3y

hm , SIKAA aBTOMATUYHO 3aMIHIOETHLCS Ha r[or[epe;[Hif/'I
X—>

(puc. 3).
Takox, B GeoGebra BiIKpueMo MOJYJb MPOrpaMu

«I'padixkm» (BIKHO TpOrpaMH IOTUIMTHCA Ha JIBi
YaCTHHH): nooyayeMo rpadix ¢byHKIiT
x*=3x+2
=-—————, TPOBEAEMO BEPTUKAIbHY NPIMY
x —4x+3

x =1, BKaxxeMO TOYKYy NEPETHHY KPHUBOI 3 IPIMOKO —
A(1; 0,5). 3pobuMo Haromoc Ha TOMY, IIO B TOYII
x =1, QyHKkuis HeBM3HayeHa, ajle 3HAYCHHS TPAHUIL

JTIOPIBHIOE E V4Hi BU3HAYAIOTH, [0 B To4li X =1

(YHKIISI Mae PO3PUB, & CTYAEHTH — BCTAHOBIIIOIOTh, 110
1Ie TOYKa PO3PUBY HEPIIOrO POAY YCYBHOT'O THITY.

Bukonyroun ~ Taki  BIOpaBwy, I AKpiTJIeHH]
rpadikamMu, y4HI Ta CTYIEHTH TIJHOIIE pO3yMIlOTh
MIOHSTTS] TPAHUII Ta HENepepBHOCTI QYHKIIT B TO4Mi i
Ha MHOXUHI. B HUX (opMyeThCs UiTKe YSBICHHS PO
HerepepBHi QYHKIIT Ta TOUKK po3puBy. BukopucranHs
IKT nmo3Bonse moriauOmoBaTH 3HaHHS 0€3 JTOAaTKOBUX
3arpaT uacy. Takuil MiAXix Jae 3MOry pO3BHBATH
JIOTIYHE  MHCIIEHHS  yYHIB/CTYAEHTiB, (OpMyBaTH
BMIHHSI y3arajlbHIOBaTH Ta CHCTEMAaTH3yBaTH OZEpiKaHi
JlaHi, pOOWTH TPABWIIbHI BHUCHOBKH, (OpPMYITIOBATH
MaTeMaTU4Hi TBEP/DKEHHS Ta JOBOAUTH iX.

BucHoBkm 3 pgociaigakeHHsi i NepcHeKTHBH
NMoAAJBIINX po3podok. Kypc MaTteMaTHYHOro aHaiizy
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ma it ceomempuuna inmepnpemauin ¢ GeoGebra

B 3aKJIa i BHIIOI IEAArori4HOI OCBITH TiCHO ITOB'SI3aHUM
i3 IIKIIBHUM KypCOM MaTeMaTHKH. ToMy HeoOXiIHe
rIMOoKe 1 BceOluHE BHMBYEHHS BCIX IOHATH, 1I€H 1
¢dakTiB, IO CTOCYIOTbCA IIKIIBHOI MaTEMaTHKH;
TIMOOKE 3aCBOEHHS 3MICTY MUCHMILTIHUA Ta OBOJIOIIHHS
Merogamu, (opmMaMu Ta Cyd4acCHUMH  3aco0amu
HaB4YaHHA MaremaTukd, 3okpema IKT. Ilpuniun
HACTYITHOCTI HAaBYaHHS BIJrpae BaXJIHMBY pOIb Yy
3a0e3MeuyeHHl  HENepepBHOIO  PO3BUTKY  CHUCTEMH
MaTEeMaTUYHHUX MOHSITH, SIKi BUBYAIOTHCS ITOCIIIOBHO Ta
MOCTYIIOBO PO3IIHPIOIOTHCS.

I[lpu  BukIa#gaHHI  MaTEeMaTU4YHOTO  aHATIZY
MaiOyTHIM  BUHUTENSIM  MaTeMaTWUKH,  HEOOXiJHO:
HaBYUTHU 1X BUKOpHcTOBYBaTH 3acodu IKT, po3kpuBaTtu
METOMYHI ~ OCOONIMBOCTI  MOJAa4yl  TEOPETHYHOTO
MaTepiaJy [OYaTKiB MaTeMaTW4yHOro aHalizy B
LIKUTBHOMY Kypci MaTeMaTHKH, 30CEpEKyBaTH yBary
CTY/ICHTIB Ha «IIKUIBHUX» METO/aX pO3B’s3yBaHHS
3ajau.
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BIZOMOCTI ITPO ABTOPIB
BOTY30BA HOuin BorogumupiBHa — kanauaat
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MaTeMaTUKd |leHTpaIbHOYKpPAiHCHKOTO  JIEPKaBHOTO

MearorivHoro  yHiBepcurery iMmeHi  Bomoaumupa
Bunnnuenka.
Haykosi inmepecu: IWCTaHIINHE HAaBYaHHS,

BUKOPHCTaHHS HOBHX i1H(OPMAaLiHHUX TEXHOJOTIH mij
Yyac BHUKJIAQJaHHS MAaTEMaTHYHUX JUCLUUILIIH y IIKOMI Ta
BUIIMX HaBYAJIBHUX 3aKJIaJax.

IT'HE3AIJIOBA Kipa MukonaiBHa — JTOKTOp
MearoriyHux Hayk, npodecop, mpodecop kadenpu
MeIarorikK| BUIIOI IIKOJIHM 1 OCBITHBOI'O MEHEKMEHTY
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3BO.
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IIJIAXW NIIABUIEHHS SKOCTI BINCHKOBOI OCBITH

IMocTanoBka Ta OGIPYHTYBAaHHSI aKTYyaJbHOCTI
npo6iemu. CruicteMa BiliCHKOBOI OCBITH € CKJIaJIOBOIO
3araJbHOJEPIKAaBHOI CHCTEMH BHUINOi ocBiTH. Came BOHA
€ OCHOBHHUM JOKEPEIOM AT OTOBKU
BHCOKOKBaJi(piKOBaHUX  OQIIEPChKUX  KaapiB  Ta
KOMIUTIEKTYBaHHs HUMHU 30porinnx Cuin Ykpainu. XXI
CTONIITTS BHCYBa€ ICTOTHO HOBI BHUMOTH JIO OCBITH,
3HAYHO MiZBHIIYIOYH 11 posb y cycminbeTBi. OcBiTa, B
TOMy 4HCHl ¥ BiiicbkOoBa, CTa€ IHTENEKTYaJIbHO
JIyXOBHOIO OCHOBOKO PO3BUTKY OCOOHCTOCTi, HAIlil Ta
JIep)KaBh, BXIMBHM YHHHHKOM 1 CTpaTeriyHuM
pecypcom 3MIITHEHHS aBTOPUTETY Ta
KOHKYPEHTOCIPOMOXKHOCTI YKpaiHW Ha MiDKHapOJHIH
apeHi, rapaHTyBaHHSA HAaI[lOHAJTbHOT Oce3meKH,
BiITBOPEHHSI HAYKOBHX, IPOAYKTUBHHX, KYJIBTYPHUX
CHJI CYCIIJIbCTBA, MOJIMIIEHHs T00poOyTy JIOJeH, 110,
y CBOIO 4epry, JOCHTb BHCOKO IMiJIHOCUTh 3HAYEHHS
IHHOBAIIHHOCTI B PO3BUTKY OCBITH B IILJIOMY.

AKTyaJbHICTh JOCIIIDKEHHS LIIAXIB
IHHOBaIITHOTO PO3BUTKY BiICHKOBOT OCBITH
BU3HAYAETHCSI  MDKHAapOAHUMH  Ta  BHYTPIIIHIMH

BiliICHKOBO-TIOJIITAYHUMH YHHHHUKaMH, pedOpMyBaHHIM
30poitanx Cun YkpaiHu, 0 3yMOBJICHE CHUTYAIli€l0 Y
CXiJTHOMY pETiOHi Aep>KaBH Ta HEOOXIHICTIO IIBUIKOTO
BIMHOBJCHHA Ta  po30ymoBH  0DOPOHO3JATHOCTI
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VYxpainu. KpiM nporo ocraHHiM 4acoM aKTHBI3YEThCS
HamaraHHs YKpainu nocumoBati criBnpairo 3 HATO
OO0 CTBOPCHHS  [I€BOi  CHUCTEMH  IiATOTOBKH
MepCoHaTy 32 HOBUMH CTaHIApTaMH, sIKi epea0adaroTh
KOMIUIEKC MOPaJIbHO-TICUXOJIOTIYHUX 3aXOMiB aJanTarii
BIICHKOBOCITYXKOO0BIIIB 10 CIy)OW. 3HauHHUI BIUIMB Ha
MOAAJIBIINH IHHOBAIITHUH PO3BUTOK BiHCHKOBOI MAalOTh
TaKOX NPHUEIHAHHS YKpaiHu 70 OOJIOHCHKOTO IMPOLIECY,
HEOOXIMHICTE (OPMYBAHHS €IMHOIO €EBPOMEHCHKOTO

OCBITHBOTO Ta iHpopMariiHoro MIPOCTOPIB,
iHpopMaTH3alisi  OCBITH ¥  HayKH, a  TaKOX
HEBIAMOBIIHICTh  SKOCTI  IMIATOTOBKU  BIHCHKOBHX

¢daxiBIiB BUMOTraM ChOTOICHHA. [Ipu I1bOMY CIin
OINTHUMAJBbHO BPaxOBYBAaTH HAI[IOHAJHHUI Ta CBITOBHIA
IHHOBAIIHHUI JOCBI MiArOTOBKHU BiiCHKOBUX (DaxiBIIiB,
¢GyHKII, 3aBmaHHS, MOHENb Ta  OpraHi3aliiHy
ctpykTypy 3CVY, NepeTBOpPEHHS B CHUCTEMi BiHICHKOBOL
OCBITH, HAyKW, OpraHi3aIlii MiATOTOBKH BIiHCHKOBUX
CHELIiaNICTIB  BIMOBIIHO 10 OQIMIHHO NPUHHATHAX
MOIJSIIIB HA METy, 3aBJaHHs, CTPYKTYpy, 3MicT i
HANpsIMA PO3BHUTKY OCBITH B PYCJIi €QMHOI Iep>KaBHOI
nomitukd.  [IpoGmemy  iHHOBAaIifHOTO  PO3BHTKY
BIlICHKOBOI OCBITH B YKpaiHi BiZIoOpa)keHO B HAyYKOBHX
npamsix [7; 8]. ABTopu *k I1i€el poOOTH BOAYAIOTH OJHUM
31 CcrocoOiB TMiJBUIIEHHS SKOCTI BIiMCHKOBOI OCBITH B



