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is maximally adapted to their subsequent methodological activities. It is noted that the methodological aspect of
vocational training of future teachers of natural sciences is perhaps the most important and is associated with the
solution of a more global problem of adaptation of natural scientific knowledge to the practical plane of school
conditions for their implementation. The feasibility of implementing the theoretical foundations of the integration
approach to the formation of integral competence of future teachers of natural sciences is substantiated. It was
established that the integration process provides integrative factors for the interdisciplinary integration of the
connections of natural sciences. Integrative factors include complex objects of cognition, methods of research,
scientific ideas and theories, goals of science and scientific pictures of the world. For example, the General
Theory of Relativity, Quantum Mechanics, Cybernetics, the Scientific Physical World-Picture, the Scientific
Natural World-Picture, the Scientific World-Picture. In particular, the integrative power of the physical picture of
the world is much larger than any particular physical theory. From this point of view, the unification of the
sciences of the natural cycle makes it possible for students to form a single modern scientific picture of the world.
1t is taken into account that the integration approach to the study of natural sciences is organically linked with the
main functions that integrates the development of modern pedagogical science: epistemological, logical-
methodological, organizational-informational, non-entropy, heuristic-predictive, social, and others.

Keywords: laws of knowledge integration, integration approach, integral competence, Physical and Colloid
Chemistry, future teachers of Natural Sciences.
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LenmpanbHoyKpaunckull 20cy0apcmeeHtblll nedda2ocutecKull yrusepcumem umeHu Braoumupa Bunnuyenko
HUHTEI'PALIIMOHHBIN IMTO1X0/1 K OBYUYEHHIO CTYJEHTOB ECTECTBEHHOHAYYHBIX
JAUCIUIIIINH
B cmamve obcyxcoaemcs npobrema Gopmuposanus uUHmMeSpaIbHOU KOMREMEHMHOCMU  0yoyuux
yuumeneti ecmecmeeHHvix Hayk. IIpoananusuposanvl meHOeHyuy unmezpayuu OmoOeIbHbIX OUOAKMUK K
Gopmuposanuio edunozo ecmecmeeHHOHAYUHo20 3Hanus. ObOCHOBAHA Yeneco0OPA3HOCMb UCHOIb3068ANUS
3aKOHO8 U 3AKOHOMEPHOCMEl UHmMespayuy 3HAHULL Ol NPOeKMUPOBAHUS COOEPICAHUSL UHMESPUPOBAHHBIX
€eCMeCmMBEeHHOHAYYHbIX  OUCYUNIUH, (QU3UYECKOU U  KOAIOUOHOU Xumuu 6 uwacmuocmu. Jlokazamo, umo
Gopmuposanue unmespanrbHol KOMHemenmHocmu  0yOywux yuumeneti eCmecmeeHHbIX HAYK 6 YUKIAX
ecmecmeeHHbIX OUCYUNIUR mpebyem yuema He MONbKO OPeaHU3AUUOHHO-IPOYECCYATbHbIX ACNEKMO8 HAYYHO20
3HAHUS, a maxdice GOpMUPOBaHU 20MOBHOCU U CHOCOOHOCMU CHIYOEHMO8 K CAMOCHMOSMENbHOMY HOUCKY
unpopmayuy, MAaKCUMAIbHO AOANMUPOBAHHOU K UX Memooudeckou Oeamenvhocmu. Ommeuaemcs, ymo
Memoouyeckuti acnekm npogheccUoOHAIbHOl NOO20MOBKY OYOYWUX Yuumenell ecmecmeenHblX HAyK s61semcs
OCHOBHBIM U CONPSIICEH ¢ peutenuem Oonee 2100anbHoll nPodIeMbl A0anmMayuu eCmecmeeHHOHAYYHO20 3HAHUSL 8
NPAKMUYECKYI0 NIOCKOCHIb WKOIbHBIX YCI0BULL €20 Peaniu3ayul.
Knwouegvle cnosa: 3akonbl  unmezpayuy  3HAHUL,  UHMESPAYUOHHBIL  NOOXO00,  UHMESPALbHAs
KOMNEMeHmMHOCb, PU3UYECKAsi U KOLTOUOHAS, XUMuUst, Oyoyujue yuumens eCIecmeeHHblX HayK.
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Jiep>)KaBHUM TearoriyHuil yHiBepcuteT iMeHi Bomommmupa Bunamuenka (KponuBHHIBKHIT), MOUEHT Kadenpu
(i3UKHU Ta METOIVKH i BUKJIAJAAHHSI.

Kono nayxosux inmepecie: teopis Ta METOMKA HaBYaHHS TEOPETHYHOI (i3UKH B IpoIECi mpodeciiHol
MiATOTOBKY MalHOYTHIX YYUTENIB 1 BUKIaAa4iB (i3UKH.

Knon €Bren OuiekcaHapoBuY, KaHAWAAT XiMIYHUX HayK, TOLEHT, LIeHTpanbHOYKpaiHChKHIA epKaBHUH
nearorivHuid - yHiBepcurer iMmeHi Bomogumupa Bunanmyenka (KpormuBHHMIBKHI), TPOPEKTOP 3 HAYKOBO-
MeIaroriyHoi POOOTH, JTOIEHT Kadeapu Ximil.

Kono naykoeux inmepecie: npodeciiiHa miaroroBka MaiOyTHIX Y4WTENIB XiMii Ta MPUPOTHUYNX HAYK,
PpO3po0Ka METOJIIB CHHTE3Y Ta BUBYCHHS BiacTHUBOCTEH N-alkoxy-N-acyloxyureas cucteM.
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Yepracvkuii Hayionanbhull yrisepcumem imeni boeoana Xmenbrhuybkoeo

OCOBJIUBOCTI 3ACTOCYBAHHS IHOOPMALIIMHO-
KOMYHIKAIIIMHUX TEXHOJIOI'TH Y MTPO®ECIMHINA OCBITI

Y cmammi posensoaromecs Oudakmuuni MONCIUBOCHE SUKOPUCIMAHHS  THOOPMAYIUHO-KOMYHIKAYIUHUX
mexHonoeit nio yac eusuenus mamemamuxu y IITH3. TIpoananizosano ma 6UOKpemsieHO OCHOBHI nepesacu i
Hedoxixu enpogaddcenns IKT y nasuanns mamemamuunux oucyuniin. I[lpeocmasneno nanpsamu GUKOPUCTHANHS
NPUKIAOHUX NPOSPAMHUX 3ACc00i6 HAGUANbHO2O NpusHauenHs Ha 3auammsax mamemamuxu y IITH3. Onucano
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OLUIbHICMb BUKIA0AYA 6 [HEHOPMAYIUHO-0CEIMHLOMY Cepedosuwyi Hasuanns mamemamuku cmyoenmis [ITH3 3
BUKOPUCMAHHAM 3AC00I8 MyTbmumedia.

Knrouosi cnosa: ingpopmayitino-komMyHikayiiHi mexnHonoeii, npogecitina oceima, HAGYaHHsA MaAMeMamuKy,
NpOSPamMHi 3ac06U HABYUATLHO20 NPUSHAYEHHSL.

ITocTanoBka npodJemu. B ocranHi poku HaOyau 3HaYHOI MOMYJISIPHOCTI IHTEPAKTHUBHI
METO/IM HaBUaHHS Yy PI3HUX JIaHKaX OCBITH, L0 MIATBEPKYETHCSI aKTUBHUM 3aIIPOBAHKEHHIM
cydacHUX 1H(opmaliiiHo-koMyHikaliiHux TexHosorii (IKT) Ta HOBITHIX JOCSTHEHb Y
METOAUYHOMY 3a0e3MeUeHH] HaBYaJIbHO-BUXOBHOT'O IPOIIECY, SIKi, Y CBOIO 4epry, Mo-mepiue,
nepeadayaloTh OHOBJICHHS, OCYYaCHEHHS Ta BIOCKOHaJeHHs (opMm, MeTomdiB, 3aco0iB Ta
METOJAUYHUX MPUIOMIB HaBYaHHS KOHKPETHUX JUCUUILIIH, TO-JIPYTe, COPsIMOBaH1 Ha PO3BUTOK
THAMBIIYAIBHOCT1 1 TBOPYOCTI OCOOUCTOCTI THX, XTO HABYAETHCS, MO-TPETE — OPIEHTOBaHI Ha
¢bopMyBaHHS BMIHb IHTETpyBAaTH 3HAHHS, 0AuWTU 1 PO3YMITH MPAKTUYHY CHPSIMOBAHICTh
HaOyTUX 3HaHb Ta BMiHb, 3[JaTHICTb KOPUCTYBAaTUCS HUMH Ha IMPaKTHUIl Ta 3aCTOCOBYBATU B
KUTTEBUX pPeAisiX, U0 Yy KIHIEBOMY MIJCYMKY MPHU3BOJAUTH /10 (POPMYBAHHS KOMIIETEHTHOL
0COOUCTOCTI.

3a3HAaueHUH acHeKT ILUIKOM IMPOHU3YE 1 MPAKTUKY BUKJIAJAaHHA MaTEeMaTHKU B
npodeciiHO-TeXHIUHUX HaBuyanpHux 3akinagax ([ITH3). [nga peanizauii neaaroriyHoro
noteHuiany 3aco0iB IKT y BukimagaHHi MareMaTUKHM BHKJIagadl MOCTIMHO mnepe0yBaroTh Yy
MOIIYKY €()EeKTUBHUX METOJUYHMX PO3pOOOK Ta HampalioBaHb, SKi O BIANOBIJAIM BUMOIam
ceorofieHHs. Tomy mpobrmema edekTuBHOTO BUKOpucTaHHA 3aco0iB IKT y HaByaHHI
MaTeMaTUKU Hapasl € akTyaJbHOIO 1 HOTpedye po3poOKH HOBUX METOJIIB HAaBYaHHS Ha OCHOBI
KOMILJIEKCHOTO Ta CUCTEMAaTUYHOTO BUKOPUCTaHHS cydyacHux 3aco0iB IKT.

AHaji3 ocTaHHIX JocailkeHb Ta myOJikamid. I[larpyHTsIM UIs  IMPOKOro
BITPOBAPKEHHSI KOMIT FOTEpPHUX TEXHOJIOT1H y HaBYaJIbHUN MPOLEC CTaIM HAyKOB1 JOCIIKEHHS
€.0. Binanuenka, FO.B. 'opomika, T.B. Iyoosoi, M.I. XKannaka, B.I. Knouxa, T.I'. Kpamapenko,
H.B. Mopze, C.A. Pakosa, }O.C. Pamcrroro, C.O. Cemepikosa, O.1. Ckadu, O.B. CniiBakoBChKOTO,
IO.B. Tpuyca Ta iHmUX. Y HAyKOBUX MpalsX 3a3HAYEHHUX JIOCIIIHUKIB CHOPMYIHOBAHO
OCHOBHI TICHXOJIOTO-IIEIarOT14Hl BHUMOTM JO OpraHizainii 1 @pOBEIEHHS 3aHATh 3
BUKOpUCTaHHAM 3aco0iB IKT, po3risHyTo TuAakTU4HI Ta METOJUYHI IPUHLIUIIN, SIKI TOBUHHI
BpaxoBYBaTHCs MpU po3poOIl 1 BOPOBAHKEHHI HOBUX EJIEKTPOHHHMX 3ac00IB HABYAJIbHOTO
MPU3HAYECHHS Y METOJAMKY HaBYaHHs PI3HUX HABUAJIBHUX NpenMeTiB. [IpobieMi epekTuBHOrO
BIIPOBA/KEHHS 1H(OpMAaIIHO-KOMYHIKAIIIHHUX TEXHOJOTIM B OCBITHIA NpoOIleC IMPUCBSIYEHI
mpaii  B. buxkoBa, P.T'ypesuua, M. Kannaka, FO. opomenka, }. 3amoposxueHka,
I. 3axapogoi, 1. Kyxapenka, H. Mopae, €. [lonar, 1. Po6epr, 1. Ceneska, I1. Credanenka, B. Ta
I. TpaitnpoBux, M. lumkinoi Ta iH.

[Ipote meTonuyuni acnektu npobiemu Bukopuctands IKT Ha koxHOMY erari BUBYEHHS
MaTeMaTHK{ y PI3HUX JIaHKaxX ocBiTH 3arajgom 1 B [ITH3 30kpema po3pobieHi HEAOCTaTHBO 1
NOTPeOYIOTh MOAATBIINX HAYKOBO-METOJUYHUX MOIIYKIB.

Mertoro crarTi € OOIpyHTYBaHHSI JOLUIBHOCTI Ta BUCBITJIIEHHS MOXJIMBOCTEHN
Bukopuctanss IKT nig yac BuBuenns maremaruku y [ITH3.

Buknag ocHoBHoro marepiany. Ha cygyacHomy eramni po3BUTKY CYCHUIBCTBA JOCHUTb
BOXJIMBUM 3aBJIaHHSIM, IO BU3HAYA€ AKTYAJIbHICTh 1 JOIUIBHICTH MOJEpHI3AIlli CHCTEMHU
OCBITH, sIKa CKJIajacsl Hapa3l, BKJIIOUalouu i YKpaiHChKY, € MoTpeda BiAMOBIAATH 3allUTaM, 110
BUCYHYTI moacTBY XXI cromirrsam [1, c. 56]:

- HEOOXIJHICTh IEPEXO0ly CYCIUJIBLCTBA JO HOBOi CTpaTerii po3BUTKY Ha OCHOBI 3HaHb 1
BUCOKOE(EKTUBHUX 1H(POPMAI[IITHO-KOMYHIKAI[IMHUX TEXHOJIOT'1H;

- dyHIaMEHTalIbHA 3aJIeKHICTh HAIOl MUBLTI3AMIl BiI THUX 3M10HOCTEH 1 SKOCTEH
0COOHUCTOCTI, 110 (POPMYIOTHCSI OCBITOIO;

- MOXJIMBICTh YCIIIIHOTO PO3BUTKY CYCHUIbCTBA TUIBKM Ha 3acajax e(QeKTUBHOIO
Bukopucranus IKT;

- IOHAWTICHIIMKA 3B’SI30K MDK piBHEM J100poOyTy Halli, HalllOHaJbHOI O€3MeKOI0
Jiep’aBu 1 CTAaHOM OCBiTH, 3acTocyBaHHsAM [KT.
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- npuknagoM ycmimHoi peanizanii IKT cranma nossa Inrepnery — rinoGanbHOi
KOMIT'IOTEPHOT Mepexi 3 ii IPakKTUYHO HEOOMEKEHMMU MOXIIMBOCTSIMH 30UpaHHS Ta
30epekeHHs HpopMallii, nepeaBaHHs ii IHAUBIAYaIbHO KOKHOMY KOPUCTYBAY€eBI.

Huni komm’rorepusamiss Ta 1HGopMaTu3alis HaBYaJIbHO-BUXOBHOIO  IPOLECY
PO3IIIAIaeThCA SIK OJIMH 3 HAaHOUIBII NEPCIIEKTUBHUX HANPSIMIB MIJBUIICHHS SKOCTI ocBiTU. Ha
ChOT'OJIHI ICHY€ 3HauHa KUIbKICTh 1H(QOpMAaLIfHUX MaTepialiB Ha €NEeKTPOHHUX HOCLIX TaKHUX,
SIK €JICKTPOHHI JOBITHUKH, €HIMKIIONEll, HAYKOBO-TIOMYJIAPHI BieodiIbMHU, Bi€O AOCIIIH,
MIAPYYHUKH.

Ha ocHoBI aHanizy HayKOBO-METOAMYHOI JIITEPATYPH Ta BIACHOTO JIOCBIY BUKJIAAAHHS
y IITH3 (mpodeciiiHO-TeXHIYHMX HaBYAIbHMX 3aKJaZlaX) MOXKEMO CTBEp/DKYBaTH, IO
BUKOPUCTaHHS y HaBuaibHO-BUXOBHOMY Iipoueci IKT mae psii NO3UTUBHUX MOMEHTIB,
30KpeMa:

e HajaBaTu iHpOpMaLi0 B pi3HOMaHITHIA (opmi: TekcT, rpadika, aysaio, Bizeo,

aHIMalis;

® BHJIaBATH BEJMKUN 00CAT iH(OpMaIlii YaCTHHAMHY,
MOOLII3yBaTH yBary,
aKTUBI3yBaTU MPOLIECU CIPUNHATTS, MUCIICHHS, YSIBU Ta I1aM’sTi;
BHUXOJIUTH y CBITOBE 1H(QOpMaIliiiHE TOBAPUCTBO;
BHKOPHUCTOBYBATHU CBITOBI 1H(GOPMAIIITHI PECYPCH Y HABYAIBHUX LIUISX.
AJe mops 3 mepeBaraMu TaKoX ICHYy€ HU3Ka HelOMIKiB y 3actocyBanHi IKT:
3HAYH1 BTPATU Yacy JJIs MiATOTOBKY JI0 3aHATh 3 KOMIT I0TEPOM;
HEJ0CTaTHS KOMIT I0T€pHA IPaMOTHICTh BUKJIA/1a4iB;
ckiaaHicTh B iHTerpyBanHi 1113 y cTpykTypy 3aHsTh;
BIJICYTHICTh [HTEpHETY BIoMa 4u B ayJUTOPIi TOLIO.

[lin gac mpoBenenHs 3aHsATh 3 Maremarnkd B [ITH3 Buxmamad mae MOXKIUBICTH
BUKOPUCTOBYBaTH pi3HOMaHiTHI 3acobu IKT, 30kpema Taki, SIK eJEKTpOHHA KHUra,
IHTepaKTHBHA JOLIKA, KOMIT'IOTEpHa Mepeka, MYJIbTHUMeNIdHuN npoektop, Web- kamepa,
[aTepuer tomo. IHdopmariiiHi TEXHOJOTIT MOXYTh OyTH 3aCTOCOBaHI B PI3HUX (opMax,
HaIpUKIAJ, YPOK-IPE3EeHTallisl, 10, Y CBOIO Yepry, 03BOJISIE IOCTATHHO 3€KOHOMUTH Yac Ha
ypol1li, a TakoX 3a0e3redye ofepxKaHHs OUIbIIOro o0csry iHdopmallii 32 KOPOTKUM TPOMBKOK
yacy. EnexkTponHi mpe3eHTairii JaroTh MOKJIMBICTh BUKIIAA4€B1 IPU MIHIMAJIBHIA MIATOTOBII 1
HE3HAYHUX BUTpaTax 4acy HIArOTYBAaTH HAOYHICTh 10 ypoky. Iloka3 cmaiijiB BUKIIagaueM
MO)Ke OyTH 3IIICHEHO Ha €KpaHI MOHITOpPY KOMII'IOTepa 4YM Ha BEJIIMKOMY €KpaHl 3a
JIOTIOMOTOI0 MYJIbTUMEIMHOTO MpoeKkTopa. BukopucTroByBaTH MYNbTHUMENINHI Mpe3eHTallii
JOLUIBHO Ha OyAb-KOMY eTari BUBUEHHS HOBOI TeMH. Takuil mpouec HaBYaHHS J03BOJISE
pO3BUBATU JIOTIYHE Ta aOCTpakTHE MMHCICHHS CTYAEHTIB, BJOCKOHAJIOBATH 3HAHHS,
aKTUBI3yBaTU PO3yMOBI IIPOLIECHU CTY/AEHTIB TOIIIO.

Buxopucrtanns 3aco6iB IKT moxxe Oytu pi3HOMaHITHMM, 3aJie)KHO BiJl IOCTaBJIEHOT
BUKJIaJJaueM JTUJAKTUYHOI METU: MOSICHEHHS HOBOT'O HAaBYAJIbHOI'O Martepially 13 CYIpPOBOJIOM
€JIEKTPOHHOIO IPE3EHTALII€I0; JIEMOHCTpAllll YMOBU Ta PO3B’sA3aHHS MaTEMaTHUUHUX 3aBJIaHb;
IIPOBEJIEHHS TECTYBAaHHS 3a A0MOMOroto nporpamMu MyTest; 1eMoHCTpallis MOPTPETIB BIIOMUX
MAaTEeMAaTHKIB, TECOMETPUYHUX KPECIICHb; 3/IIMCHEHHS B3a€MOTIEPEBIPKH CaMOCTIHHUX PoOOIT 3a
JIOTIOMOTOI0  BINOBIACH Ha claijl; NpoBeACHHS pediekcii, CTBOPEHHS CTYIEHTaMU
KOMIT FOTEPHHUX TPE3eHTallld 70 3aHsATh y3arajJbHEHHS W cHUCTeMarTu3allii 3HaHb 1 CIocoOiB
JISUIBHOCTI TOILO. 3aCTOCYBAaHHS Ha 3aHATTAX 3 MaTeMaTHKU UIIOCTPATUBHOIO Marepiany,
aynio-marepialy, pecypciB PIAKICHUX UIIOCTpaIlid CHpusi€ MiABUIIECHHIO PIBHS 3aCBOEHHS
3HaHb CTYAEHTAMHU, OCKUIbKM 3aJisiH1 BCl KaHajdl CHPUUHATTA — 30pOBUH, MEXaHIYHHI,
CIIyXOBHUH 1 EMOIIITHUT.

3a HaBYAJIbHOIO mporpamoro 3 aiaredpu Ha nepumomy kypci B IITH3 JlepxaBuuit
HaBYANbHUM 3aKkia] «CMUISHCBKHM IIEHTP MIATOTOBKM Ta TIECPEHIATOTOBKH POOITHUIMX
KaJIpiB» BIABOJAUTHCS 22 TOJMHU HA BUBYEHHS TeMu: « DyHKII1, 1X BIaCTUBOCTI Ta rpadiku». Y
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MeXaxX BHUBYEHHS LI€T TEMU BHUKJIa/lad Ma€ HIMPOKI MOKIMBOCTI JJIsl BIPOBAIKEHHS 3ac00iB
IKT, 30kpemMa 3 METOI0 MOJIEIIOBAaHHS PeaJIbHUX MPOLECIB 3a TO0NOMOT00 (YyHKIIH. OCKUIbKU
poboTa 3 JiarpaMaMM, pUCYHKamMu, rpaikaMu € OJHUM 13 MOUIMPEHUX BUJIB MPAKTUYHOI
JISUIBHOCTI Cy4acHOi JIIOAMHU, TO JO TOJOBHHMX 3aBJaHb BUBYEHHS TEMHU CIIiJ BIJAHECTH
PO3BUTOK rpadiuHOi KyJIbTYpH CTYAEHTIB. 3 LIEI0 METOI0 HA 3aHATTSAX MU BUKOPHUCTOBYEMO
BUIBHO JIOCTYHHI B Mepexi [HTepHeT mnpukiagHi NOporpaMHi 3acobM HaBYaJIbHOIO
npusHadeHHs, 30kpema: GranlW, Microsoft Office Excel, MathCAD, Matlab, DERIVE,
Advanced Grapher 2.2, «I'padiku» (Bepcii 3.1 1 3.2), FlatGraph, GraphPlotter, Master Graph,
K1 3a0€3MeYyl0Th CaMOCTIHY aKTUBHY pPOOOTYy CTYACHTIB Yy pakypcl JOCIIKEHHS
BlacTuBocTel (yHKIIM Ta moOynoBy ix rpadikis. Hampuxian, mig dac BUBYEHHS TEMH
«Yucnosi ¢pyHKuii», mo posrasgaerbes Ha | kypel B IITH3, 3 meToro ¢popMyBaHHS HaBUYOK
noOynoBu rpadikiB GyHKIINA 32 TOUKAMU MH IIPOMIOHYEMO CTYACHTaM Ha €Talll 3aKpilIeHHS
3HaHb, YMIHb Ta HABUYOK cKopuctatucs mporpamoro Advanced Grapher, mo 3abe3neuye
aBTOMAaTH3AIllI0 MPOIIECY CKJIAJaHHs TaOIUI[l 3HAUEHb apryMEHTa Ta BIANOBIIHUX M 3HAYEHb
byHKIII.

VY mporieci po3poOKU Ta CTBOPEHHS MUIAKTHYHUX MaTepiajiiB 10 3aHATh 3 MAaTEMAaTHKH,
10 CTOCYIOTbCS BY3JIOBUX IUTaHb MOOYJOBU Ta NOCIIIKEHHS rpadikiB (YyHKIN Ta piBHSAHB
i yac BUBYeHHS TeMH «CTeneHeBi QyHKIIIl, IX BJACTUBOCTI Ta rpadiku» MU BUKOPUCTOBYEMO
nporpamy Advanced Grapher 2.2, sxa Haga€ MOXJIHMBICTh HAOYHO TIPOJEMOHCTPYBATH
CTYIEHTaM TMpOILEC PO3B’sA3aHHS PIBHAHb Ta iX cucteM rpadiyauM crnocodom. Ilin wyac
BuBueHHA TeMu «[loOynoBa kBajgparuyHOi (YHKIID» MU 3 METOI HIIBUILIEHHS IHTEpecy
CTYJICHTIB JI0 BUBUEHHS HOBOi TeMu 3a nonomororo mporpamu GraphPlotter abo Master Graph
Oyayemo rpadiku KBaapaTuyHOI (YHKIII, A€ (QYHKIIS pO3IJIANAETHCS, SK MaTeMaTU4yHa
MoJenb peanbHOro cBirty. llpukmamu rpadikiB, moOyAOBaHMX HaMU 3 BHUKOPUCTaHHSIM

3a3HAUYEHUX MPOrpaMHUX 3ac00IB HABOUMO HUXKYE:
{ / \ ¥

\\ amy

\

/

2

a) 0) B)
Puc.1. I'padiku xBagpaTuaHoi QyHKIIT:
a) y=x";6) y=x>+6x+5;B) y=-2x"+4
CryneHTu 3a IpPONOHOBAHHMMHU rpadikaMu aHaNI3ylOThb BJIACTHBOCTI KBaJpPaTUYHOL
(G yHKII11, BCTAHOBIIIOIOTH 3AJIEXKHICTh rpadika GyHKIIi BiJ] 3HaYCHb I1apaMeTpiB a, B, C.

. . k . . .
Ilin gyac BuB4YeHHsA TemMu «PyHKLISI ) =—» MM INPONOHYEMO YYHSAM IHAUBIIyaJIbHI
X

3aBIaHHS Il BAKOHAHHSA B [M03aypOYHUN yac 3 BUKopucTaHHsaM nporpamu Advanced Grapher
Ui 1o0y0BU rpadikiB GYHKIIHN Ui pI3HUX k (manpuxnan 1; —1; 4; —4; 8; —8), a noTim
chopmysroBaTH BIAMOBIMHI BIACTUBOCTI (PYHKIIIT 3aJIe)KHO BiJ 3HaueHHA k. B sikocTi Takmx
IHAMBIAYaIIbHUX 3aBJaHb MOXYTh BUCTyNaTH HacTynHi: «3a gomomoroto Advanced Grapher
2 -4 12 -12

. . -1 .
nodyayBatu rpadiku QyHkuii y=—; y=—; y=—1}; y=—, y=——m:. Jlocoiautu Ta
x x x x x

OMKCATU BIACTUBOCTI 3aJaHUX (QYHKIIII».

3 MeTo0 akTHBI3allil Ta ePeKTUBHOT OpraHi3allii cCaMOCTIHHOI Mi3HABaIbHOI IJILHOCT1
CTYIACHTIB B II03aypOYHMM Yac MHU IMPOINOHYEMO CTYAEHTaM B KOMII'IOTEPHOMY KJacl 3a
nornomMororo mnporpamu Matlab BukoHaTu 3aBnaHHS, 110 nependayaroTh NOOYIOBY Ta
JOCHIKEHHSI PI3HOMaHITHUX TrpadikiB (yHKUIH, 3a0e3nmedyroyd TUM CaMHUM peaii3alliio
MDKIPEIMETHUX 3B’ 3KIB MaTEMaTUKU Ta IHPOPMATUKH.
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HaBonumo nmpukiagaum Takux 3aBiaHb 10 TeMU: «[100yoosa epaghixie (yHKyii 0OHiel 3MIHHOIY:
3asdanns 1. Tlobynysatu rpadix GpyHKmii y(X) =¢ " sin10X na Binpizky [O; 1].
Memoouka euxkonannsa: Y KOMaHIHOMY pSJIKY 33Ja€eMO BEKTOp X 3Ha4eHb apryMeHTa
GbyHKIIT:

>>x=[0:0.05:1];

Po3paxoByeMo BEKTOp Y 3HadeHb (YHKIII:

>> y=exp(-x). ¥sin(10*x),

Y KOMaHIHY CTPOKY poOOdYOro cepeaoBHIla BBOAUMO KOMaHAy MoOyaoBu Tpadika
byHKI1IT 01HIET 3MIHHOT: >> plot(x,y)

VY rpadiunomy BikHi Figurel orpumyemo 300paxeHHs rpadika GpyHkuii (puc.2):

Puc. 2. I'padix QpyHkmii y(X) =¢ *sinl0X na BiZIpI3KY [0, 1]

3aeoanns 2. TloOynysatn rpadiku aBox (GyHKIiH f(X) =e "'sin’x i
g(X) =e¢ "?sin’ X Ha Bigpi3ky [— 2m; 27t] B OJIHUX KOOPIMHATHUX OCSIX.

Memoouxka 6uKoHanHA:

V KOMaHHOMY PSJIKY TEHEPYEMO BEKTOP-PAIOK apryMeHTy X i Bektop-psmku f i g,
SIK1 MICTSITh 3HaUYCHHS (DYHKITii f(X) 1 g(X), Ta BBOJMMO KOMaHIy moOyaoBu rpadikiB ABOX
(GyHKII B OTHOMY BIKHI:

>> x=[-2%pi:pi/20:2*pi];

>> f=exp(0.1%*x). *sin(x).”2;

>> g=exp(-0.2%x). *sin(x).”2;

>> plot(x.fx,g)

VY rpagiuHoMy BikH1 OTpuMyeMoO Tpadiku 3aaHuX QyHKUIH (puc. 3):

File Edit Wiew Insert Tools Desktop Window Help

EEEEINEEY Y PRI

] 5 4 2 0 2 4 6 8

Puc. 3. I'padiku GyHKmii f(X) =e"'sin’ X i g(X) =e¢ "’ sin’ x
Ha BiIpI3Ky [— 27‘[; 27‘[]

3asoannsa 3. IloOynyBatu rpadiku GyHKIIHA f(X) 1 g(X) 3 MOMEPETHBOTO 3aBIAHHS,

BU3HAYEHI Ha Bipi3Kax [— T 27t] i [— 2m; n] Bi/IIIOBIHO.
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Memoouxka 6ukonanua:

Y KOMaHZHOMY PS/IKY F€HEPYEMO BEKTOP-PSIIKH apryMeHTiB X, , X, 1 Bekrop-psaku f

1 g, Kl MICTATh 3Ha4eHHs (PyHKIIIH f(X]) 1 g(X2 ), Ta BBOJUMO KOMaHy N0OyA0BH rpadikiB
nBoX (YHKIII B olHOMY BiKHI (puc. 4):

>> x1=[-pi:pi/20:2*pi];

>> f=exp(0.1%x1). *sin(x1)."2;
>> x2=[-2*pi:pi/20:pi];

>> g=exp(-0.2%x2). *sin(x2)."2;
>> plot(x1,f,x2,g)

= mon e

Puc. 4. I'padiku GpyHKmin f(X) =e"'sin’ X i g(X) =e "’ sin’ x
Ha BiJpi3Kax [— T, 27‘[] i [— 27‘[; TC]
3aeoanns 4. llo6ymysartu rpadiku (QyHKIIN, f(X)= X i

-4 . .
F(X) = lOOO(X + 0,5) , BH3HAYEHUX Ha BIiIPI3KY [0,5; 3], 3HAUEHHS SKHMX 3HAYHO
BIIPI3HAIOTHCS OJIHI Bl OJHUX.

Memoouka eukonanma:
VY KOMaHAHOMY PsIKY BBOJUMO TaKi KOMaH/IH:
>>x=[0.5:0.01:3];
>> f=XN(3);
>> F=1000*(x+0.5)."(-4);
>> plotyy(x.f,.x,F)
1 oTpuMyeMo rpadiku 3agaHux GyHKIIN y rpadiuHOMy BikHI (pHC. 5):

[=[===]===)

1000

500

Puc. 5. Ipadiku QyHKmin f(X) =x"i F(X) = 1000(X + 0,5)_4
Ha BiIpI3Ky [0,5; 3]

Hesin’emuoro cknagoBoro BukiamganHs marematuku y [ITH3 € numaktudni MOXKIMBOCTI

TeKCTOBOro pemakrtopa Microsoft Word, 3a nomoMoror sSKOro MM MaeMO MOKJIIUBICTh
MIArOTYBAaTU SIKICHUM Cy4YacHHM pO3JaTKOBUM, UIIOCTpAIliHUI Ta NUAAKTUYHMM Martepianu,
TECTOBI 3aBJIaHHS, 3a]aul, (OPMYIIH, MOKEMO CTBOPIOBATU MaJIOHKU, BUKOPUCTOBYBATH MPSAMI 1
KpuBI JiH11, reomeTpuyHi ¢irypu Touo. Hampukmnan:
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v 7 ""i

/ at

al b1
c1
v A1 il B
(x+aj“=Z(")xka“—*f —b +Vb? — 4ac
_x =
k=0 k 2a

Puc. 6. [lunaxtuynaunii MmaTepiai, po3po0iieHn 3 BHKOPUCTAHHSIM
TEKCTOBOro pefakropa Microsoft Word

Cnia BIIMITUTH, 110 MU TaKOX BHUKOPHCTOBYEMO BUIBHO JIOCTYHNHHUH 1 MOIIMPEHUI B
Mepexi [HTepHer maker auHamiyHOI reoMmerpii DG, skuili npuszHayeHuil ans 1noOynoBu
JOBUIBHUX MHOTOKYTHHUKIB, BUMIPIOBAHHS iX KYTIB, 3HaXO/DKEHHSI CYMHM KYTIB MHOTOKYTHHKA
Ta NEPEBIPKU 3a TOTIOMOTO0I0 (hOPMYJT PABUIIBHOCTI O0UYHCIIEHb, 110 JIA€ HAM 3MOTY IPAKTUYHO
pO3B’sI3yBaTH MpPHUKJIaJHI MaTeMaTW4Hl 3ajadi Ta €(pEeKTUBHO OpPraHi30BYBATH CAMOCTIHHY
JSUIbHICTD CTY/IEHTIB 3 MAaTEMAaTUKH.

BucnoBkn. Otmxe, iHGOpMaLIHHO—KOMYHIKAI[IHHI TEXHOJOTIl € HEeBII €EMHUM
BAYKJIMBUM €JIEMEHTOM HaBUYaJIbHO-BUXOBHOT'O IPOIIECY 3arajioM, 1 MaTeMaTUKU 30KpeMa, K1 y
MO€/IHAHH1 3 TPAaJULITHUMU TEXHOJIOTIIMU HaBYaHHS 3a0e31euyloTh (GOpPMYBaHHS 1 PO3BUTOK
npeaMeTHux komnereHntHocted yuHiB IITH3 3 matematuku. Ha Hamy nymKy, 3anpoBapkeHHS
3aco0iB IKT nmoBuMHHO BiOYBAaTHCh CHCTEMHO 1 CUCTEMAaTHMYHO Ha YCIX €Tanax HaB4aJbHO-
BUXOBHOI'O IPOLECY, 5K M 4ac 37100yTTS HOBUX 3HaHb, BIANPALIOBAaHHS BMIHb Ta HABUYOK iX
BUKOPHUCTAHHS, TaK 1 MiJ Yac OL[IHIOBAHHS PIBHA HAaBYAJIbHUX JOCSITHEHb CTYAEHTIB, TaK 1 B
MpoIieci oprauizaiii caMoCTIHHOI Mi3HABaIBHOI AisuTbHOCTI cTyAeHTiB [TTHS3.
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FEATURES OF INFORMATION COMMUNICATION TECHNOLOGIES APPLICATION IN
VOCATIONAL EDUCATION
The article is devoted the problem of the effective use of modern information communication technologies
on employments of mathematics in technical vocational educational establishments. Basic advantages of ICT
introduction are analyzed and selected in the studies of mathematical disciplines, among which most ponderable
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followings: possibility of presentation of educational information is in a various form: text, graph, audio, video,
animation, presentation of high-cube of information by parts; ability of rapid mobilization of attention those, who
studies; possibility of effective activation of processes of perception, thought, imagination and memory of
students; possibility of the use of world informative resources in educational aims and others like that.

Also certainly complications and failings in ICT application in teaching and educational process, which
are related to considerable losses of time at preparation to employments with the use of computer technologies of
studies; by insufficient computer literacy of teachers; by complication of integration of the computer applied
programmatic facilities of the educational setting in the structure of traditional employments; by absence of the
Internet at home or in an audience and others. The most common are in-process described and easily the
accessible applied programmatic facilities of the educational setting from mathematics, in particular: GranlW,
Microsoft Office Excel, MathCAD, Matlab, DERIVE, Advanced Grapher 2.2, «Graphiciy» (versions 3.1 and 3.2),
FlatGraph, GraphPlotter, Master Graph, which provide independent active work of students,their research of
functions properties and construction of their charts.

Directions of the use of the noted programmatic facilities of the educational setting are presented on
employments of mathematics: 1) during the study of theme the «Numerical functionsy» with the purpose of skills
forming of functions charts construction after points are offered to the students on the stage of fixing of
knowledges, skills and abilities, to take advantage of the program Advanced Grapher, which provides automation
of process of drafting of table of values of argumenta and proper them values of function; 2) during the study of
theme the functions of «Degree, their properties and graphsy, are offered program Advanced Grapher 2.2, which
gives possibility evidently to show students the process of decision of equalizations and their systems by a graphic
method; 3) during the study of theme «Construction of quadratic functiony is with the purpose of increase of
interest of students to the study of new theme by the program Graph Plotter or Master Graph it is suggested to
carry out implementation of tasks on the construction of charts of quadratic function, where a function is
examined, as a mathematical model of the real world. With the purpose of activation and effective organization of
independent cognitive activity of students from mathematics in extracurricular time a task is offered for students
which foresee implementation by the program Matlab of construction and research of various charts of functions,
providing realization of intersubject connections of mathematics and informatics the same.

Keywords: information communication technologies, vocational education, studies of mathematics,
programmatic facilities of the educational setting.

Trkayenko AnHa, Pynnunkas FOaus
Yepracckuil HAYUOHAILHBLI YHUSEpCcUmem umenu boeoana XmenoHuyko2o
OCOBEHHOCTH NPUMEHEHUS TH®OPMAIIMOHHO-KOMYHUKAIIMOHHbIX
TEXHOJIOTI'Ui1 B MTPO®ECCUOHAJIBHOM OBPA30OBAHUU

B cmamve paccmampueaiomcs Oudakmudeckue 603MOICHOCMU UCHONb308AHUS  UHDOPMAYUOHHO-
KOMMYHUKAYUOHHbIX MeXHono2utl npu usyvenuu mamemamuxu ¢ I[ITY. I[Ipoananuzuposanvt u 6vloeneHvl
ocHosHble npeumywecmsea u nedocmamxu eueopenus HMKT 6 obOyuenue mamemamuyeckum OUCYUNIUHAM.
Ilpeocmasnenvr nanpasneHusi UCNONL30BAHUS KOMNBIOMEPHBIX NPUKIAOHBIX NPOZPAMMHLIX CPEOCms Y4eOHO020
HaszHayenusi na 3ausmusx mamemamuxu ¢ IITY. Onucana desmenvnocms npenooasamens 8 UHGOPMAYUOHHO-
obpazosamenvholl cpede 0byuenus mamemamuxe cmyoenmog IITY ¢ ucnonvzosanuem cpedcms Myibmumeoud.

Knrwouegvle cnosa: unghopmayuonHo-KOMMYHUKAYUOHHbIE MEXHOI02UU, Npodeccuonatvbhoe obpasosanue,
obyuenue mamemamuxe, NPOSPAMMHbIE CPEOCMBA Y4eOHO20 HAZHAYEHUSL.
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