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IHocTanoBka nmpodsemu.

JloMiHyI04OI0 TEHJAEHIII€I0 PO3BUTKY CydacHOi IuBimi3auil € mepexix ii no iHpopmauiiHOro
CYCHIIBCTBA, B SIKOMY OO0 €KTaMM 1 pe3yjibTaTaMH Ipali MepeBaXHOI YaCTUHU HACEICHHS CTaHyTh
iH(pOpMaLiiiHi pecypcH Ta 3HaHHS, IO BiOBIAHO BUMAarae IpyHTOBHOI MiITOTOBKHU BCiX WIEHIB COLiyMY
JI0 BUKOpPHUCTaHH iH(OpMaLiiiHO-KOMYHIKA[IHHUX TEXHOJIOr1H y cBOill nmpodeciitHiil AiIbHOCTI.

OBoJIOAIHHS Cy4yacHUMH iH(OpPMaLiiHUMHU Ta iH(OPMALIHHO-KOMYHIKAI[IHHUMHU TEXHOJIOTiIMH,
METO/IMKOIO 1X BUKOPHCTaHHS B HaBYAJILHOMY IPOLEC CHPUATHME MOJAEPHi3alii OCBITH — MiJBUILEHHIO
SKOCTi TpodeciiHOl  MAroTOBKM MalOyTHROro QaxiBisl, 30UIBIIEHHIO JOCTYIHOCTI  OCBITH,
3a0e3MeYeHHI0 OTped CYCHiIbCTBA B KOHKYPEHTHO3AaTHUX (axiBIsX.

Pazom 3 TUM y MaTeMaTH4Hii OCBITI CbOTOIHI HAKOMWYMJIIOCS Oarato mpoOjieM Ta HEraTUBHHUX
TEHJICHIIIH, cepel SIKMX MOXKHA Ha3BaTHU pi3Ke 3HIDKEHHA PIBHSA MareMaTH4yHOI KyJIbTYpHU Cy4dacHOl
MOJIO, 1X Mi3HABAIBbHOI aKTHBHOCTI 1 camocTiiiHocTi [1]. e HeraTHBHO BiTOMBA€ETHCSA HA SIKOCTI 3HAHB 1
yMiHb cTyzneHTiB BH3, iX iHTenexTyansHOMy pO3BUTKOBI, piBHI (haXx0OBOI MiArOTOBKH.

MoxHa BUAUIMTH KiUTbKa €TamiB, 4epe3 sIKi MPOHIUIM MpPOBiTHI OCBITHI 3akiamd y mpoueci
BIIPOBAJPKCHHS 1H(pOpMaIiHUX TEXHOJOTH [2]:

1. HakonuyeHHs MaTepialbHUX PECYpPCIB: MPUAOAHHS MEPEIOBOTO CEPBEPHOrO YCTaTKyBaHHS,
IHCTAJISALiA MOTY)XHHUX TEICKOMYHIKAI[iMHUX CHCTEM Ta MEpEeX, BIPOBAIKEHHS MPOrpaMHO-arapaTHUX
KOMILJIEKCIB.

2. CTBOpEHHs KaApPOBUX PECypcCiB: aAMiHICTPATHBHO-YIIPABIIHCHKOIO MEPCOHANY, THKEHEPHUX
KaJpiB, KOPUCTYBayiB HAKOMMMYEHOI TEXHIYHOI 0a3u 3 uncia mpogecopchbKo-BUKIaganbkoro ckiaxy BH3,
(dopMyBaHHS CTPYKTYPH MiAPO3ALTIB, IO 3aiMatoThCsl mpouecamu iHdopmaruzanii y BH3.

3. Po3poOka i BrpoBamKeHHSI HOPMAaTUBHOI Ta MPaBOBOI 0a3u BUKOPHUCTaHHA iH(OpMaLiiiHO-
KOMYHIKaIlifHUX TEXHOJIOTiH, 0OCOOIMBO B raity3i TUCTaHIIHHOTO HAaBUaHHSL.

Skmo mOBEpHYTHUCh IO Cy4YaCHHX peamid YKpaiHd, TO CKIaJHE MaTepialibHe CTaHOBHUIIE
Oimpirocti ramyzedl OwomkerHoi cdepu, B TOMY YMCIHI W OCBITH, CYITEBO TallbMy€ MPOLIECH
iHpopmaTuzanii. ToMy Ha mepmMX eTanax BIPOBAKEHHS AY)KE aKTyajdbHE NUTAHHS OpraHizamil
BUKJIQJAHHA Ta 3MiMCHEHHs mNpogeciiiHol MisSUIbHOCTI MENaroriB i3 BUKOPUCTAHHSIM MAaKCHMAIBHO
JIOCTYITHHUX 1H(POPMAIIIHHO-KOMYHIKaI[ITHIX TEXHOIOT1H, a B iieani — 0e3KOMTOBHUX 3aC0O0iB.
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Mera craTTi — IpoaHani3yBaTH BUKOPUCTaHHS 1H(OPMaLiHHO-KOMYHIKAI[IMHUX TEXHOIOTIH Ipu
BHKJIaJIlAHHI BUIIOI MAaTEMAaTHKH Yy CHUCTeMi MiaroToBku ManOyTHix IT-cmeriamicTiB, mo J03BOISIOTH
CIPOCTUTH OpraHi3allilo HaBYaJIbHOTO MPOLECY.

Buknaa ocHoBHOro marepiajy. Indopmaniiini Ta KOMyHIKaliiiHi TEXHOJIOT1] HA OCHOBI CHCTEM
TeNEeKOMYHIKalii y BCbOMY CBiTi BU3HaHI KIIOYOBUMH TexHomorisMu XXI cTomiTTs, 1m0 Ha HalOmmK4i
JecATUpiuysl OyAyTh OCHOBHHUMH JBUTYHAMH HayKOBO-TEXHIUHOro mporpecy. [HpopmaTuszaiis ocBitu €
YaCTUHOIO LBOTO TJI00AILHOTO MpoIecy. AKTYaJbHOIO MPOOJIEMOIO0 CHOTOIACHHS € PO3poOKa TaKUX
OCBITHIX TEXHOJOTriH, SIKi 3JaTHI MOJEpHI3yBaTH TpaauLiiHi (OPMH HaBYaHHS 3 METOK0 ITiABUILCHHS
PiBHS HAaBYAJILHOT'O MPOLIECY Y BUIIOMY HaBYAJILHOMY 3aKIIafi.

CpiTOoBa MpaKTUKa PO3BUTKY Ta BHUKOPHCTaHHS iH(QOpMALifHO-KOMYHIKAIIHHUX TEXHOJIOTiH
(IKT) B OCBiTi JEMOHCTPY€E TEHACHIIIO O 3MIHU TPATUIIIHHUX (OpM OpraHizailii OCBITHHOTO MPOIECY B
yMoBax iH(OpMamiiHOTO CyCIiIbCTBA. Pa3oM 3 THM 3MIiHIOETBCS W 3MICT OCBITH, METOAMKH Ta
IUIAKTUYHI TIIXO0IH.

OTxe, CydacCHUMH CBITOBUMH TE€HJACHILISIMH PO3BUTKY iH(POpMaTH3aLlii OCBITH €:

—  CTBOpEHHA €IMHOTO OCBITHBHOI'O IPOCTOPY;

— aKTHBHE 3alpOBa/UKEHHs HOBHX 3aco0iB Ta METOMAIB HaBYaHHS, LI0 OpI€HTOBaHI Ha
BHUKOPHUCTaHHS iH)OpMaiHHIX TEXHOJOT1H;

—  CHHTe3 3aC00iB Ta METOJIiB TPAIUIIIITHOTO Ta KOMIT FOTEPHOI0 HAaBYaHHS;

—  CTBOPEHHSI CUCTEMH BHIIEPEIKAI040i OCBITH.

— BUHHMKHEHHS HOBOIO HAaNpsAMKYy JALSUTBHOCTI BHKJIagadya — pPo3poOka iHpopMmaLidiHuX
TEXHOJIOT1 HaBYaHHA Ta MPOrPaMHO-METOIUYHUX KOMIUIEKCIB; 3MiHa 3MICTY MiSUIBHOCTI BUKJazaya: 3
«penpOoayKTOpa» 3HaHb JIO0 PO3pPOOHHMKA HOBOI TEXHOJNOTII (110 3 OJHOro OOKY, MiABHUILYE HOrO TBOPUYY
AKTHBHICTB, a 3 IHIIOr0 — MOTPEOY€E BUCOKOTO PIBHS TEXHOJIOTIYHOI Ta METOAWYHOI ITiITOTOBKH).

—  ¢opMyBaHHA CUCTeMH Oe€3MEPEPBHOrO HABYAHHS SIK YHIBEpCaJbHOI (YOPMH IiSUIBHOCTI, 11O
CHpsIMOBaHa Ha MOCTIHHUI PO3BUTOK OCOOUCTOCTI MPOTATOM BCHOT'O KHTTSI.

CyuacHi iHpOpMaIiifHO-KOMYHIKaliiiHI TeXHOIOrii B OCBITI — II€ KOMIUIEKC KOMII I0TEpHO-
OpIEHTOBAaHMX HABYAJIBHUX 1 HABYAIBHO-METOJMYHUX MaTepiaiiB, MPOrpaMHUX 1 amapaTHUX 3aco0iB
HABYAJBHOTO NPU3HAYEHHs, a TaKOX CHUCTEMH HAyKOBHX 3HaHb NPO POJb 1 Miclue OOYMCIIOBAIBHOL
TEXHIKM B HaBYAJIBHOMY Mpoieci, mpo GopMH i METOAM iX 3acCTOCYBaHHS Ui yIOCKOHAJICHHS Mpari
BHKJIa/Iaua Ta CTYJIEHTA.

MoXHa BUAUTUTA YOTHUPU €Tald CTAHOBJIECHHS iH(opMaliiiHO-KOMYHIKalliHHMUX TEXHOJIOTiH B
OCBITI:

I eran — BpoBa/KeHHS B HABYAJILHUI MPOLIEC KOMII FOTEPHUX TEXHONOTIH y BUTIISAI HAOUHUX Ta
TEXHIYHHX 3aCO01B;

— Il eran — BUKOpHCTaHHS KOMIT FOTEPHUX TEXHOJOTIH SIK TEXHOJIOT1YHOr0 3ac00y HaBUaHHS,

—  III eran — popmyBaHH: iHPOPMALITHO-KYJIBTYPHOTO CEPEAOBHILA SIK 3aCO0y CAMOOCBITH;

— IV eram — BupoBakenns IKT sk 3aco0y AMCTaHIIHHOTO HABYAHHS.

Crnin 3a3HayuTH, MO Ui BUKOPHUCTaHHA 3aco0iB cy4yacHOl iHQopMaliifHoi TexHomorii, mpu
BUKJIQJaHHI Ta BHBYCHHI BHILIOI MATEeMaTHKH 30BCIM HE OO0OB’A3KOBO 3HAaTH Oynb-sIKi MOBH
nporpamMmyBaHHs, CKJIaJaTd Hporpamu, 3Hatu (i3u4Hi, apudMeTHyHi | JOTiYHI NpuHIMOH OyIOBH | il
MEPCOHAIIBHOIO KOMIT'IoTepa. ['oloBHE — 3HAaHHSA BIiANOBIZHOI NpeAMETHOI 00JacTi, BOJOAIHHA
MPOrpaMHUMH 3ac00aMHU Cy4acHUX iH(pOpMAIIifHUX TEXHOJIOTiH Ta METOJUKOIO iX BUKOPUCTAHHSI.

[Tpu BuKNagaHHi 1 BUBUCHHI MAaTEMAaTUKU y BUIIOMY HABYAJIBLHOMY 3aKJIafi HE TITBKH MOXIIMBO, a
{ IOLIIBHO BUKOPUCTAHHS HACTYTHHUX TUIIB KOMI IOTEPHUX CEPEIOBUILL:

—  web-opieHTOBaHI CUCTEMH KOMIT IOTEPHOI MaTeMaTHKH,;

—  MoOinpHI iHhopManiiHO-KOMYyHIKaliiHI TEXHOJNOT1] HABYaHHS MaTeMaTUKU,

—  MOOUTBHI MaTeMaTHYHI CEpEOBHUIIIA.

Web-opienToBani cucreMum KOMI’IOTEpPHOI MaTeMaTHKH. Y 3B’S3Ky 3  IIUPOKUM
BUKOPUCTAaHHSIM y HaBualbHOMY mpoueci Bumoi mxkomu mepexi Internet ta ii pecypcis, 30kpema
texnonorii Web 2, Web 3, BinbHO mommproBaHOro mporpaMHoOro 3a0e3lnedyeHHs Ui eNeKTPOHHOTIO,
JMCTaHLIMHOTO i MOOUTPHOTO HaBYaHHs, cUcTeM KoM 'torepHoi Matematuku (CKM), akryanbHOW €
npobiieMa CTBOPEHHS WeED-Opi€eHTOBaHMX  HABYAIBHO-METOJMYHHX KOMIUIEKCIB  MaTeMaTHYHUX
qucruinTin. OHUM 3 UUISXIB BUPIMIGHHS Ii€i mpoOsieMn € BUKOpUCTaHHS WeD-opieHTOBaHUX Bepciit
cucreM KoM toTepHoi Mmatemaruku (Matlab Web Server, webMathematica, wxMaxima) ta ix iHTerparis
OfIHA 3 OJHIEI0 Ta 3 IHIIMMH HPOrPAaMHUMH NpomyKkTamu. [lpukiagoMm Takoi iHTerpauii € web-
opienroBana CKM SAGE (Software for Algebra and Geometry Experimentation) — BitbHO momMproBaHa
cucTeMa JJisl BUKOHAHHS CUMBOJBHUX, alreOpaidyHux i YUCEeIbHUX PO3PaxyHKIiB Ta rpadiyHux moOyaos,
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iHTepdeiic sSKOi HamMMCaHWI TOTY)KHOIO MOBOIK mporpamyBaHHs Python, i sika iHTerpyerbcs sK 3
xomepuiitaumu CKM (Maple, Mathematica, Matlab), Tak i 3 BimbHO mommproBanumu CKM (Skilab,
Maxima, Octave Tta in.). SAGE o00’eqHana MOXIMBOCTI HONYJISAPHUX BUIBHO IOIIMPIOBAHUX
MaTeMaTHYHHUX mporpaM Ta 0ibmioTek, Takux sik PARI, GAP, GSL, Singular, MWRANK, NetworkX,
Maxima, Sympy, GMP, Numpy, mathplotlib ta 6arateox inmmx. Kpim Toro, SAGE moxe iHTerpyBaTucs
i3 cHCTeMaMH eIeKTpOHHOro HaB4yaHHs (Hampukian, Moodle), mo € moBoi BaKIMBUM Uil CTBOPCHHS
Web-0opieHTOBaHMX OCBITHBO-HAYKOBUX IH(OpPMALITHUX cepeqoBUIl 1 WED-opieHTOBaHMX METOAMYHUX
CHCTEM HaBYaHHS MaTEeMAaTHYHUX JUCIHILTIH [3].

MobinbHi iHpopManiiiHO-KOMyHiKamiliHi TexHosorii HaB4yaHHs MatemaTuku. Cepen
ICHYIOUHX

IKT Ta 3aco0iB HaBUaHHS HAWCHPUSTIMBIIINMU JJIs peajlizallii HABYaHHS BUIII MaTEMaTHIIl 32
3MIMIaHOI0 MOJEIUTIO € MOOLTBbHI iH(POpPMaLiTHO-KOMYHIKaIliiiHI TEXHOJIOT1.

MobinpHuMH  iHQOpMaLiiHO-KOMYHIKAIHHIMH ~ TEXHOJIOTISIMA ~ HAaBYaHHS  HA3UBaTHMEMO
CYKYNHICTh MOOUIBHHX amapaTHUX Ta NPOrpaMHHUX 3aco0iB, a TaKOX CHUCTEMY METOAIB Ta (opMm
BHUKOPHUCTAHHS TAKUX 3aC00IB y HABUAIILHOMY IPOLECi 3 METOI0 OTPUMaHHs, 30epeKeHHS, ONpaIIOBaHHs
Ta BIITBOPEHHS aymio-, BiZleo-, TEKCTOBUX, TpadiuyHUX Ta MyJbTHMeNia JaHUX B yMOBaxX ONEPaTHUBHOI
KOMYHIKaIlii 3 T7I00aIbHUMH Ta JIOKAIBHUMU pecypcamu [4].

Beenenns moOinpHux IKT 1o ckimamy METOIMYHUX CHCTEM HABUAHHS MAaTEMAaTUYHUX JUCHUTUTIH
y BH3 3wminmoe yci ii cknamoBi, mpoTe HaiOUIBIIOW MIpOI0 — TEXHOJOTIYHY MHiICHCTEMY METOIUYHOI
CHCTEMH HaBYaHHs (3aco0u, Meroau (OpMHU HaBYAHHS).

[IpoBizHuMHN 3acobamMu HaBUYaHHA MaTeMaTHYHHMX AMCLUILIIH CTalOTh MOOUIBHI 3aco0u
3arajJlbHOTO Ta CIICHIaJbHOTO NPH3HAYCHHS: amapaTHi (MOOUIBHI TenedoHH, cMapT(OHH, EIEKTPOHHI
KHYDKKM, HOYTOYKH 1 HeTOyku, kumeHbkoBi [1K, mmanmern Tomo) Ta mporpamHi (MOOUTBHI CHCTEMH
MiATPUMKN HaBYaHHS, MOOUIBHI MEAAroriyHi IporpaMHi 3aco00H, CHCTEMH 3BOPOTHOTO 3B’SI3KYy, MOOLIBHI
CHCTEMH KOMIT FOTEPHOI anredpu Ta AMHAMIYHOI TeOMEeTPii).

Sk MOOiUTBHUE MporpamMHuii 3aci HaBYaHHS BHILOI MATEMATHKH MOXXHA BUKOPHCTOBYBATH HOBY
cucremy MathPiper, mo iHTerpye B cobi cucreMy KOMI ' IOTepHOI anreOpu Yacas Ta cucteMy AMHAMidHOT
reomerpii GeoGebra.

MathPiper — e HoBa MaTeMaTHYHO-OpPI€EHTOBaHA MOBa INPOrpaMyBaHHS, siKa, 3 OAHOrO OOKY,
JOBOJIi MpOCTa, 3 iHIIOr0 OOKY — JOBOJI MOTYXHA, MO0 OyTH KOPHUCHOIO IJisl PO3B’SI3aHHS IIMPOKOTO
KIacy MaTeMaTHYHUX Ta IHKEHepHUX 3amad (Www.mathpiper.org). MathPiper Takox € cucremoro
xomn 'torepHoi anredbpu (CAS). Kpim Toro, mis nporpamyBanHs min MathPiper BukopucToByeThCS
inTerpoBane cepenopuuie po3podku (IDE) MathPiperIDE, mo mictuTh mOTYXHI 3aco0u peparyBaHHS
TEKCTY Ta iIHTEPaKTUBHOI Tpadiku.

GeoGebra — BipHO nommproBana cucrema komi 1orepHoi reometpii (CGS), sika 1ae MOXIHMBICTD
CTBOPIOBAaTH ‘“KHB1 KpecleHHs” AJsl BUKOPHCTaHHs B TeoMmerpii, anreOpi, IuiaHiMmeTpii, 30Kkpema, A
noOyZOB 3a AONOMOIOK LUPKYNA i JiHidku. KpiM Toro, mporpama Hazae MIMPOKI MOMKIMBOCTI IS
pobotu 3 ¢yHkiisiMu (moOynoBa rpadikiB, 0OUMCICHHSI KOPEHIB, €KCTPEMYMIB, IHTErpaiiB i T. I.) 3a
paxyHOK KoMmaHI BOyZOBaHOI MOBH, BUKOPHCTOBYIOUM SIKy MOXKHA KEpyBaTh 1 T€OMETPUYHUMHU
o0y ToBaMH.

Mo6inbHi MaTemMaTn4Hi cepenoBuina. ChOroHI MOXKIIMBICTh HABUYAHHS Oyb-7I¢ i OyIb-KOIU €
3arajJbHOI0 TEHJAEHI€l0 iHTeHcH]ikamii >XKUTTS B iHGopMaumiiHOMYy cycHinbCcTBi. Taka MOXIHBICTH
3a0e3MeuyeThes, 30KpeMa, ¥ 3a JIOMOMOrol0 TaK 3BaHOTO MOOUIBHOIO HaBYaHHS — HOBOI TEXHONOTl
HaBYaHHS, IO TPYHTYEThCSA HA IHTCHCUBHOMY 3aCTOCYBaHHI Cyd4acHHX MOOUTFHHUX 3aC00IB Ta TEXHOJOT1H
[5]. MoOinbHe HaBYaHHS € HOBOI OCBITHBOIO MapaJdrMOI0, Ha OCHOBI SIKOi CTBOPIOEThCS HOBE
HaBYaJbHE CEPEIOBUILE, € CTYICHTH MOXYTh OTPUMATH AOCTYI A0 HAaBYaJBHUX MaTepiaiiB y Oynb-
KU Yac Ta B OyIb-KOMY MiCIli, 110 pOOUTH MpPOIlEC HABYAHHS NPUBAOJIMBIIINM, JIEMOKPATHYHUM i
CTHMYJIIOE CTYJICHTA JI0 CAMOOCBITH Ta HABYaHHS MPOTATOM YChOTO KHUTTSI.

MobinbHe MarematmuHe cepepoBunie (MMC) MoXHa BH3HAYUTH SIK BIIKPUTEC MOJIYJIbHE
MepekHe MOOUTbHE iHpOpMaLiifHO-00UYHCIIOBaTbHE IPOrpaMHe 3a0€3MeUYeHHs, 10 HaJae KOpUCTYBauy
(BUKITagauy, CTY/ICHTY) MOKJIUBICTE MOOLTEHOTO JIOCTYITY 110 iH(OpMALifHUX PecypciB MaTEMaTHYHOTO i
HABYaJBHOTO MPHU3HAYCHHS, CTBOPIOIOYM YMOBH Ui €(EKTHUBHOI OpraHizalil HaB4albHOI'O MPOLECY Ta
IHTerpaii ayJuTopHoOi 1 mo3aayauropaoi podoru [6, 7].

OcHoBHumu cknagoBumMu MMC e obOumcmoBanbHe siapo  (Web-CKM), indopmaniitne i
MeToJUYHe 3a0e3neueHHs (JIEKIIMHI JEMOHCTpallii, Npe3eHTalil Ta iHINI HaBYalbHI Martepiaau B
SJICKTPOHHOMY BUTJIS/, TPEHAKEPH, TUHAMIYHI MaTeMaTH4YHI MOJIENi, HaBYaJbHI eKCIIEPTHI CUCTEMH), a
TaKOX MEPEKHHI cepBep.

I'onoaumu kputepismu Buobopy CKM mns obumnciroBaisroro sapa MMC e [8]:
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—  pO3MIMPIOBAHICTH (CHCTEMa NMOBHHHA HAJaBaTH MOXKIIUBICTh KOPUCTYBA4eBi JOMOBHIOBATH 11
JUISL pO3B’sI3aHHS HOBUX KJIaciB 3a/1a4);

—  HasBHICTH Pi3HUX iHTepdeiiciB Ta minTpumka Web-cepsiciB (a1 3a0e3neueHHss MOOLTEHOTO
JOCTYIY);

—  KpocmiatpopMeHicTh (MOOLIBHICTh IPOrpaMHOro 3a0e3neYeHHs);

—  MOXIIUBICTH CTBOPCHHS NPOrpaM i3 CTaHIAPTHUMHU €JIEMEHTaMH YIpaBJiHHA (JIEKIiHHUX
JEMOHCTpaLiil, AMHAMIYHUX MOJIeJIeH, TPeHaXKePiB, HABYAJIbHUX CKCIIEPTHUX CUCTEM);

—  MOXIMBICTH IHTErpyBaTH y ceOe pi3HOMaHITHE NporpamHe 3a0e3rmedyeHHs (Ha OCHOBI
BIJIKDHTUX TPOrpaMHUX iHTEp(DeEHCiB);

—  migtpumka Texuomorii Wiki;

—  MOXJIUBICTB JIOKaJli3alii Ta BUIbHE MOIIUPEHHS.

3okpeMa sk obumcmoBanbHe supo MMC moxHa BukopuctoByBatn Web-CKM SAGE [6], sixa
3aJI0BOJIbHSIE IPAKTHYHO BCi 3a3HAYCHI BUMOTH.

Jlo ocnoBHEX XxapakTepuctuk MMC Hanexarts [6, 7]:

—  MOOUIBHICTB IOCTYIY: BUKOHYBaHICTh Ha IIUPOKOMY CHEKTPi KOMIT IOTEPHUX MPHUCTPOIB, IO
HaJa€ MOXKJIMBICTD 3aJTy9YHTH SIK 3aCOOMB HaBYaHHS HETOYKH, IUIAHIIETHI KOMIT IOTEpPH Ta cMapT(OHH,

—  MOOUIBHICTH IPOTPaMHOI0O 3a0€3MEUEHHS: MOXKIIMBICTD MEPEHECEHHS CepeloBHILA Ha Pi3Hi
nporpaMHo-anapaTtHi matdopmu 0e3 3HauHOT MoAniKaLil;

—  MEpeXHICTh. BUKOPUCTAHHS 1 30epiraHHs MaTeMaTHYHUX 00’€KTIB HA MEPEXHHUX CEpPBEPaXx,
110 HaJla€ MOXKJIUBICTh YHI(iKyBaTH AOCTYI 0 HUX K B HABUAJIBHIA ayauTOpii, Tak i 3a ii Mexxamu;

—  BIAKPUTICTH. MOXJIMBICTE 3MiHM iH(GOpPMaLidHOI Ta OOYMCIIOBAJIBHOI  CKJIAJ0BHX
CepelloBHILIA;

—  MOAYJBHICTB. MOXIIUBICTH JOABAHHS, BUIYYCHHS Ta 3aMiHM KOMIIOHEHTIB CepeOBHUIIA,;

— 00’eKTHa OpIEHTOBAHICTh. MOXIIMBICTH TPOTOTUITYBaHHS, CTBOPEHHS, MOIUdIKalii,
HACJIiTyBaHHsI, IHKATNCYJIAIi] MAaTEMaTHYHUX 00’ €KTIB,;

—  MOXIIMBICTb 3acCTOCYBaHHS €(QEKTHBHHMX IEAAarOriyHUX TEXHOJOTiH opraHizamii poOoTH
CTYACHTIB HaJl HABYAJILHUMH 1 JOCHIIHUILKUMH IPOEKTaMHU Y HABYAJIBHUX CIUIBHOTAX.

Oco6nuBictio MMC € auHamiuHa NpupoJa HaBYAJIbHUX MaTepialiB — OyAb-sKuil omyOiKoBaHHUH
y Mepexi 00’€KT MOXKe aBTOMATHYHO 3MIHIOBATHCS BIAIOBITHO JO: 3MIiHH BMICTY IOB’SI3aHOTO 3 HUM
pobodoro apkyiia; 3MiHH MPOrpaMHOro 3ade3neveHHs], 0 BXOAUTH 10 ckiaay MMC,; 3MiHU MPHUCTPOIO
JOCTYIy 10 HaBYaJIbBHUX MaTepiajiiB; 3MiHH OYaTKOBUX YMOB JJIsl MOJIEIEH.

OxpeMo CIiJl BUAUTATH TIPOrpaMHO-TiearoriyHuii 3acié HapyanbHoro npusHayenus (I1I13). II13
— Cy4YacHUH eNeKTPOHHUH MyJbTHUMENIHHUA MiIpyYHUK — 1€ ILilicHa AWJaKTUYHA CHUCTeMa, IO
3aCHOBaHA HAa BHKOPHCTaHHI KOMIT'FOTEPHHX TEXHOJOTiH i 3aco0iB IHTEpHETY i fika CTaBUTh 3a METY
3a0e3MeYnTH HaBYaHHS 33 IHAMBIAYaJIbHUMH 1 ONTUMAIILHUMH HaBYaJILHUMU IPOrpaMaMu 3 KEPyBaHHAM
npolecy HaB4aHHS.

BaxnuBuMH MOMEHTaMHM B peaji3alii MOCTaBIeHOI METH € BHCOKHH piBeHb CTBOPEHHS
iHpOpMaLitHO-TeXHIYHOr0 3a0e3MeueHHs 3 BUKOPUCTAaHHAM cydacHUX |T-TexHonmoridi i BiANOBiAHICTH
MDKHApOIHUM CTaHJapTaM.

I1I13 maroTh peanbHi mepeBaru B NOPIBHAHHI 3 ManepoBUMH HocisiMH iH(popManii, abo HaBiTh 3
€NIeKTPOHHUMHU KHUT'aMHU.

Haiibinpma mepeBara LbOTO OCBITHBOI'O MPOAYKTY MOJSTae B TOMY, LIO L€ HE 3BUYAWHHUN
eNEKTPOHHMU MIAPYYHHK Ha €JIEKTPOHHOMY HOCIii, a IIilicHa mporpama, sika MO€IHYE TEOPETHYHI Ta
NPaKTUYHI THUTaHHS, BIpTyalbHi J1abOpaTopHi POOOTH Ta MPAKTHKYMH, Mae€ EJIEeKTPOHHUU >KypHal
YCIIIIHOCTI, KOHCTPYKTOP YPOKiB, KOMIT'IOTepHI aHiMalil (i3uKO-XIMIYHHUX MPOLECIB, IHTEPaKTUBHI i
TECTOBI 3aBAaHHs Ta 0araTo IHIIMX MOKIMBOCTEH.

1113 € He TITBKM €KOHOMIYHO BHUTIAHUMH, ajie 1 3pO3yMUTIIIMMH AJIs1 Cy4acHOi Monofi, podora 3
I1I13 akTHBi3ye caMOCTiliHE MUCIEHHS CTYICHTIB.

3 PO3BUTKOM HayKH i TEXHIKM HaBYaJbHa iH(OpMaIisg MOXKe 3MIHIOBATHCH IBUJKUMH TEMIIaMH,
TOMY BUKOPHCTaHHsI caMe IHTEpPHET-Opi€HTOBAHMX €JIEKTPOHHUX MiAPYYHHKIB A€ IIe OIHY MepeBary ix
JIETKO OHOBIIIOBATH, HE 3a3HAIOUM MPU IIbOMY ICTOTHUX BUTpAT.

[1I13 nepenbayaroTh BENUKY KUIBKICTH 1 BHCOKY SIKICTh UTIOCTPaTHBHUX MaTepianiB (pHUCYHKIB,
rpadikiB, Kapt, cxeMm, ¢ororpadiii, BimeopparMeHTiB, 3BYKOBUX psiB, IHTEPAaKTUBHUX MOJEINEH,
TpeHaxepis, 2D-, 3D-animMarliii Ta iH.), IO CIIPHsE BUCOKOMY PIiBHIO €)eKTHBHOCTI HAaBYaHHSI.

1113 no3BONsIOTE 00’ €KTUBHO Ta JOCTOBIPHO BU3HAYATH PiBHI HABYAJIBHUX JIOCSTHEHb CTY/CHTIB
3a IONOMOTI'Ol0 Pi3HOMaHITHUX OaraTopiBHEBUX TECTIB, 3aBAaHb, TPEHAKEPIB.
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EdexTuBHicTh po0OTH BUKIAJaya IiBULLYETHCS, 30UTBITYETHCS CKIIAIOBA TBOPYOi POOOTH.
Bukmagad moxke JONOBHIOBATH, MOAU(IKYBATH, KOPEryBaTH MiJPYYHUK 3 YypaxXyBaHHSM BiKOBHX,
TICUXOJIOTTYHUX, COLIANbHUX 1 perioHaIbHUX YMOB.

[I13 Hamae MOXKIMBICTH OpraHi3yBaTH BipTyalibHY J1a0OpaTOpPHY POOOTY, Ky 3 THX YM IHIIMX
MPUYMH HEMOXKIITMBO MTPOBECTH B pealibHill 00CTaHOBII.

[nuBiMyansHUN TeMO HaBYaHHS 1 Ile HE TUNBKM <«IHIWBiTyami3allis» 3a 4YacoM, OCKUIbKH
HaBUYaHHS 33 KJIACHO-YPOYHOK) CHCTEMOIO IIAMOPSIKOBAHO J>KOPCTKMM YacOBUM paMKaMm, ajie i
BapiaHTHICTh PO3TOPHEHHS HABUYAJIBHOTO MaTepially, BpaxXyBaHHS THUITy IaM’ STi, TEMIEpPaMEHTy i
MUCJICHHS CTY/ICHTA.

Crij BIAMITUTH, IO 3arajJbHOOCBITHIX HaBYaidbHHX 3akiafiB [1I13 po3poOisroThes i 3rigHO 3
HaBYaJBHUMH IpPOrpamMamy, L0 3aTBep/pkeHi MiHicTepcTBOM OcBiTH 1 Hayku Ykpainu. OOcsar 3micty
HaBUYAJIEHOTO MaTepially Ta CIoci0 HOoro IMOAaHHS IIOBHICTIO BiNOBIAAa€ BIKOBHM IICUXOJOTIYHUM 1
(i310JIOTIYHUM OCOOIMBOCTSAM YYHIB Ta OCBITHIM TEHJICHIIAM. [Jis BHIOI IIKOIM MPOrpaMHi 3aco0u
TAKOTO0 TUIY HE po3po0JieHI Ha MOMEHT IOCHIUKeHHS. ToMy aBTopamMH CTaTTi Oynau CTBOpeEHI Ta
BIIPOBAJKCHI y HABYAIBHUI TIPOIIEC IPOrPaMHO-TISIATOT1YHI 3aCO0H 3 TAKUX JUCIIUTLTIH:

—  BHWIIa MATEMaTHKa,

—  MaTeMaTH4YHUH aHaii3,

—  niHiiiHa anreOpa Ta aHAJTITHYHA TE€OMETPis,

—  YHUCETbHI METOJIN.

Puc.1. II13 3 mucuurmiian «JliHiliHa anreOpa Ta aHaJTITHYHA TEOMETPIsT»

[linbopoM Ta CTPYKTypH3alli€l0 HaBYAJBHOTO MaTepiany 3aiimanmcs Oe3lmocepeHbO aBTOPU
cTaTTi, a mporpaMHa peanizamis Oyla BHKOHaHa CTYACHTAMHM HAaBYAJBHOTO 3aKialy y paMKax
JUIJIOMHOTO TTPOEKTYBaHHS.

Po3pobnene nporpamue 3a0e3nevueHHs] Mae IPOCTHI Ta 3po3yMinuii iHTepdeiic. A came, BKIO4ae
B cebe mporpamy-HaBiraTop Ta Ieperyisifad, 10 TaKoX MICTUTh MOCHJIAaHHS Ha JOAATKOBY HpOrpamy
tectyBaHHsL. [licis i BUKOHAHHS yrpaBiliHHS MEPENacThCsl MaTepuHChKOMY BikHy. [IporpaMa nepernsgay
3’€IHYETHCA 13 (ailIoBOI0 CHCTEMOIO Ta 34YMTYE 1 BimoOpaxae HeoOXimHi MaTepianu y PDF, Bzaemonie
gepe3 inTep¢eiic 3 KopucTyBaueM, a TAKOXK 3allyCKae HA BAKOHAHHS BUIIE3raJaHui TOJaTKOBUI MOIYJIb.

Jani nmporpaMHi 3acobu € MyJIbTHUMENIHHUM MPOAYKTOM 1 3a0€3Me4yIoTh epeKTUBHE HABYAHHS
CTYACHTIB B PE&KHMi CaMOOCBITH 1 B PEXHMI, IpU SKOMY BHKIaJad Bil 3BHYaHOTO 1HCTPYKTYBaHHS
MEPEXOIUTh 0 KOHCYIbTYBaHHS CTYIEHTIB.

[Ipu cTBOpEHHI MpOrpaMHO-TIeaarorivHuX 3aco0iB 0yJI0 JOTPUMAHO MEBHUX BUMOT, CEpes SKUX:

—  TeJaroriyHuX BUMOTH (IWAAKTUYHI, METOANYHI);

—  TEeXHIYHI BUMOIH,

—  epProHOMiYHiI BUMOTH;

—  ecTeTHYHi BUMOTH,

—  BUMOTH 10 0pOPMIICHHS JOKYMEHTALI1.

CaMe peanizanis JaHUX BUMOT € KJIIOYOBOIO MPU CTBOPEHHI MPOTPaMHO-NIENATOTiYHUX 3ac00iB
HaBYaHHSI.

VY MmaiibyTHpoMy BOayaeThCsl peanizaiis MeAaroriyHuX MpPOrpaMHUX 3aco0iB, PO3MOAUICHHX Ha
JIBOX PiBHSIX:

—  poboue Miclie BUKIIaa4a,

—  poOodye MicIie CTyACHTA.

Ha pobouomy wmicui BuKmagada mnependadaeTbCsi BUKOHAHHS TaKMX (YHKUIH: yHpaBIiHHS
HaBYAJIBHUM TpOLECcOM (EeKTPOHHUH KypHai), HopMyBaHHS HaBYaJIBHOIO MaTepiaiy Uil TEOPEeTHYHOT
YacTUHH YPOKY, (OpMyBaHHS HaBUYAJbHHMX 3aBOaHb ISl MPAKTUYHOI pPOOOTH YUYHIB Ta KOHTPOJIBHUX
po0iT, aBTOMAaTHU30BaHy MEpeBipKY BUKOHAHHS HABYAJIBHHUX 3aBJaHb TOLIO.
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Ha poGouomy micui cTyaeHTa nepeabadaeTbes: BUKOHAHHS MPAaKTUYHUX 3aBIaHb, CAaMOCTiHHA
poboTa HaJ BUBYECHHIM TEOPETUYHOIO MaTepialy, BUKOHaHHS KOHTPOJIBHUX POOIT.

BucHoBku. AHami3yrouu BHINE BUKIAJIeHE, MOXKHA KOHcTaTyBaTH, mo Bukopuctanus IKT y
mporeci HaBYaHHS BUIIOI MAaTEeMaTHKH Mae CHPHATH MiIBUIIEHHIO IHTEPECY CTYACHTIB OO OTPHUMAaHHS
3HaHb, 3a0e3medyeHHIo aAudepeHmianii, iHANBIAyati3anii y mpoueci HaBYaHHS, 30KpeMa, MPOXOIKEHHIO
MaTepianxy 3a BJIACHUM TEMIIOM; 00’ €KTUBHOCTI KOHTPOITIO SIKOCTi 3HaHb; aKTUBI3aIlii TPOIlECY HaBYaHHS,
30KpeMa, depe3 iHTeHcH]ikamilo momayi Mmatepiamy 3 BukopuctanHaMm IKT; dopmyBaHHIO yMiHB i
HAaBUYOK pI3HOMAHITHOI TBOPYOI MiSUIBHOCTI; BUXOBaHHIO iH(OPMAaLiiHOI KyJIbTYpH; OBOJOIIHHIO
HAaBUYKaMH OIEPATUBHOIO NMPHUUAHATTS pIlleHb B CKIAJHUX CUTYallisX; 3a0e3MEeYeHHIO ONEepaTHBHOTO
JOCTyNy A0 OaHKiB pi3HOMaHITHUX BigomocTed. InauBinyanizauis HaBuaHHs Ha ocHOBI IKT moxe Oyt
3a0e3nedyeHa npu pedIeKCHBHOMY YIPaBIiHHI HABYAJIBHOIO AiSJIbHICTIO. BHKOpHCTaHHS KOMIT I0TEpHO-
OpIEHTOBaHMX CHCTEM HaBYaHHs 3a0e3rneuye BiAMOBIAHICTD iH(GOPMALIAHOI MOAENTI KOHKPETHOMY
cryaenty. ToMmy mepen BHKIagayaMH CTOSITh 3aBJAHHS IMOEJHATH KJIACHYHI IMENArOoridHi TEXHOJIOTii 3
Cy4acHUMH IHHOBAaLisIMH, a L€ JacTh 3MOry 3a0e3Me4nTH MPOCTOTY y CHUIKYBaHHI Ta CIIBIpami BCiX

y‘laCHI/IKiB HaBYaJIbHOI'O MTPOLICCY.
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