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3aco6m ninBuIIeHHs PiBHA cdopMoBaHOCTI iHGopManiliHO-KOMYHIKANIIHAX KOMIIETEeHTHOCTEH
BYHUTEJIB NIPUPOIHMYHNX HAYK

Anoranis. [lokazaHo akTyanpHICTH Ta JOUITBHICTH (OPMYBAaHHS OKPEMHX KOMIIOHEHT CHCTEMHU
iH(pOpMALLifiHO-KOMYHIKaLIHHIX KOMIICTCHTHOCTEH CY4acHOTO BUHMTENS NPUPOIHUIMX HAYK, 30KpeMa
3HAHHS TCOPCTHYHHX OCHOB i BOJ'IOILIHHSI BMIHHSMHA CaMOCTIfHOTO CTBOPEHHS KOMII'FOTCPHHX MOJCIICH
00’€KTIB 1 SIBUII, BUKOPUCTAHHS KOMII IOTEPU30BAHUX JIA0OOPATOPiil B HABYAIBHOMY Iporieci. BUCBiTIeHO
METOAWYHI OCOONMBOCTI HaBYaHHS MAaHOyTHIX BYHUTENIB (i3UKM KOMIT IOTEPHOTO MOJAETIOBAHHA 3
BUKOPUCTAHHIM 3ac00iB Pi3HUX MPOTPAMHUX CEPEJOBHIN B paMKaxX aBTOPCHKOTO HaBYAIBLHOTO Kypcy. B
XO/Ti IPOBEACHOTO TOCIIiPKEHHS CTYIICHS TOTOBHOCTI BUMTENIB MPUPOJHUYNX HAYK CEPEIHIX KIIACIB MIKLI J0
BUKOPHCTAaHHS HOBHUX IHQOpMAIifHAX TEXHOJIOTIH (30KpeMa KOMIT IOTepH30BaHUX JabopaTopiil) B
HaBYAIBHOMY MpOIECi BHUSBICHO HEAOCTATHIM piBeHb Takoi rotoBHocTi. [logampmum ertamom HayKoBO-
MEearoriyHoro JOCITiKeHHsT mepeadavyaeTbess po3poOKa 3axoMdiB TMiJIBUINEHHS pPiBHIB i1H()OPMATHYHUX
KOMIIETEHTHOCTEH BUMTENIB MPUPOJHAYNX HAYK Y CePEeIHIN IIKOJIi.

KawuoBi caoBa: mnpodecifina miAroTOBKAa, KOMII'IOTEPHE MOJENIOBAHHS, KOMIT IOTEPU30BaHi
nmaboparopii.

IMocranoBka mpoOaemu. Cepeg  KOMIIOHEHT  CHUCTEMH  iH(pOPMAaLiHO-KOMYHIKaI[iHHHX
KOMIIETEHTHOCTEH Cy4acCHOTO BUMTENS NPUPOAHUYMX HAYK MOKHA BUOKPEMHTHU 3HAHHS TEOPETUYHUX OCHOB
1 BOJIOAIHHSA BMIHHSIMU:

— BHKOPHUCTaHHS TOTOBHX KOMII IOTEPHUX MOJIeTIel y HaBUYaHHI IPUPOAHUYIHNX HAYK;

— BHKODUCTAaHHS TNPOrpaMHO-allapaTHUX HABYaJIbHHUX JaOOpPaTOpPHUX KOMIUIEKCIB Ha OCHOBI

KOMIT IOTEPIB;

— CaMOCTIHHOTO CTBOPEHHS KOMI FOTEPHUX MOJIeNel 00’ €KTiB 1 SBHIII.

ITix gac mpoBeaeHoro Tix KepiBHUIITBOM mpodecopa Pamcekoro FO. C. HaykoBoro mocimimkeHHs [4]
OyJ0 3miliCHEeHO aHAJi3 CTaHy BUBYEHOCTI 0coOMMBOCTEH (HhOpMYBaHHS KOXKHOTO 3 IUX TPHOX KOMITOHEHT
cucTeMH 1H(pOPMaIIHHO-KOMYHIKAIIIHHUX KOMIIETEHTHOCTEH MaiOyTHHOTO BYMTENS (Di3MKH Ta BHSBICHO,
10 Y HAyKOBO-TIEAArOriYHUX JOCITIHKEHHIX JI0CTaTHHO LIMPOKO BHCBITIIOIOTHCS NMPOOJEMH BUKOPUCTAHHS
TOTOBUX KOMIT'IOTEPHUX MOZEJeH, KOMII IOTEpPHO-OPIEHTOBAaHMX 3ac00iB HABYaHHSI Ta MPOrpPaMHO-
amapaTHUX JJaOOpaTOPHUX KOMIUIEKCIB Y HaBUAIBHOMY Tiporieci 3 ¢izuku. KpiM Toro, BapTo 3a3Ha4uTH, IO
BCI IIi PO3POOKM CTOCYIOTHCS NMHTaHb MMOOYIOBHM KOMIIOHEHT METOJIMYHOI CUCTeMH HaBUaHHS (Pi3uMKu Ta
CTIpsSIMOBaHi Hacammepen  Ha JOCIHIKeHHs  mpouecy  (opMyBaHHs — NpeAMETHHX  (i3HYHKX)
KOMIICTEHTHOCTeH MaiiOyTHboro Bumrens ¢isuku. Ilporec (opmyBaHHS KOMIIOHCHTIB iH(OPMATHIHHX
KOMIIETCHTHOCTEH € JIPYTOPsIIHAM, CYHPOBiHIM.

Merta cTaTTi — NMpoaHaNi3yBaTH Cy4acHi 3acOOM IiIBUIICHHS PiBHIB c)OPMOBAHOCTI iHpOpMaIIiifHO-
KOMYHIKal[ifHUX KOMIIETEHTHOCTEH BUNUTEIISI IPUPOTHUYNX HAYK.

Hust MaI/I6YTHBOFO BUMTEIIs IPUPOJHIYHX HAYK BaXKIIMBUM € Ha6yTT5{ YMiHb HE TiTbKA BUKOPUCTAHHS
TOTOBHUX KOMIT FOTEPHHUX MOJENEH SBUII 1 MPOLECIB, aje i caMOCTIHOr0 iX CTBOPEHHS 3 BUKOPUCTAHHSIM
3ac001B Pi3HUX MPOTPaMHHX CEPEIOBUIIL.

KoM’ toTepHe MOZIENIOBaHHS € OZIHIEIO 3 HAMOUIBII MPOAYKTUBHUX TEXHOJIOTIH Cy4aCHOTO HayKOBOTO
mizHanHsA. CepeJl MPUKIAIHUX HAYKOBO-TEXHIUYHMX 3ajad, SKi BHBYAIOTHCS 3a JIOIIOMOTOI KOMII'IOTepa,
3Ha4YHE MicClLle HAJIEXKHTh 3a/la4yaM MaTeMaTHYHOIO MOAEIIOBaHHSA. JloCiiKeHHsT KOMIT IOTEPHOI MOJIENI Ja€e
3MOTY OTPUMYBaTH 1 Bi3yamidyBaTH JaHI MpO MpPOSBH CKJIATHHUX SBUIN 1 Tepelir mporeciB (30kpema
(bi3U4HUX), JOCHI/PKYBATH 1X BIACTUBOCTI Ta 3aKOHOMIPHOCTI, BUCYBaTH Ta MEPEBIPIATH HAYKOBI TiMOTE3U B
XOJ1 KOMIT IOTEPHOTO eKcrepuMeHTy. Tomy (opMyBaHHA BMiHb 1MOOYIOBH 1 JTOCTIIKEHHSI KOMIT IOTEPHUX
MoJieneiit MalOyTHIX BUMTENIB (DI3MKH € OJHIEI0 3 BAXKIMBUX 33]1a4 (i3WKO-MaTeMaTHYHOI Ta iHGOpMaTHIHOT
OCBiTM y BuIIIKA mKkosi. Bucrtynaroum ¢akropoMm cucremaTusanii mi3HaBaJbHOI AiSUTBHOCTI CTYAEHTIB,
KOMIT FOTEpHE MOJICIIIOBAHHS CHPHUsE peaiizallii I[iJIiCHOro MiIX0Ay A0 IX MiArOTOBKH, IMiJBUIICHHIO PIBHIB
¢byHaaMeHTaIbHOI Ta MPO(eCciiiHNX KOMIIETEHTHOCTEeH Mait0yTHIX (haxiBLiB.

Ilin yac HaBYaHHSA KOMII'FOTEPHOTO MOJICJIIOBAHHS HEOJMIHHO BHHHMKA€E IpolsiemMa BHOOpPY 3acoly
MOJIENIIOBAaHHSL. 3IHCHEHUH aHalli3 CTaHy OCIIKEHOCTI NpOoLecy HaBYaHHs KOMII FOTEPHOTO MOJEITIOBAHHS
cBiguuTth [4], mo oxni Haykosui (O.1. boukin, X. ['yng, A.B. Morunsos, H.I. I1ak, E.A. CeniBanosa, 5.0.
Tobounnk, €.K. Xennep Tta iHmi) y BuOOpi CePE/IOBUINA HABYAHHS KOMII'FOTCPHOTO MOJCIIOBAHHS €
NpUXUIBHUKaMH MOB TporpamyBaHHsA. IHmii HaykoBui (3okpema: M.I XKangak, H.B. M0p3e I0.K.
Hab6ouyk, JI.B.Ilanuenko, LJI. Cememryk, 1.O. Temnuubkuii Ta iHIN) i1 HaBYaHHS KOMII FOTEPHOIO
MOJICJIIOBaHHs OOMpPalOTh Taki mporpamHi cepexosuiia, sk CYBJ], enexrponni tabmuui Microsoft Excel,
cuctemu komi totepHoi Mmatrematrk (MATHEMATICA, GRAN [1] ta inmm). Y 3rajlaHux BUIIE Ta iHIIAX
JDKepeJiax aBTOPH, SIK MPaBHUIIO, OOMEXYIOTHCSI PO3POOKOI0 METOAMKH (POPMYBAHHS YMiHb KOMIT IOTEPHOTO
MOJIEITIOBAHHSI 3 BUKOPUCTAHHSM 3aC00iB OKPEMHUX MPOTrPaMHHUX CEPENOBHII. AJie Pa3oM 3 TUM, TOLIIBHUM €
HAaBYaHHS KOMIT FOTEPHOTO  MOJICTIOBAHHS CTYACHTIB  (I3MYHAX  CHCIHIBHOCTEH  IIeHaroTigHuX
YHIBEPCHUTETIB 3 BUKOPUCTAHHIM 3ac00iB Pi3HUX MPOTrPaMHUX CEPEIOBHII.

Kype “Komm’rwoTepne MoaedioBaHHA” Oyj0 po3poO0JICHO 1 BIPOBAIKCHO HA YETBEPTOMY pOII
HaBYaHHs MalOyTHIX BUMTENiB (Di3MKH y BapiaTHBHY YAaCTHHY HABYAJIbHOTO IUIAHY I1°ITHPIYHOI MiATOTOBKH.
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3arampHa KUIBKICTH TONWH, BIBEICHMX HA HBOTO, CTAaHOBUTH 144, 3 HuXx 68 — aymutopuux (34 rom.
JeKmiianX Ta 34 roj. madopaTopHUX podiT), 76 — caMOCTiiiHOT poOOTH.

Jis Kpamoro MmoeTamHoOro 3acBOEHHS Kypcy HOro 3MiCT TOAICHO Ha I'SATh OKPEMHX JIOTiYHO
3aBepIICHUX 3MICTOBUX MOMIYIIB!

1. Mozenb K METOA Mi3HAHHS.

2. MaremaTu4He MOAEIIOBAHHS.

3. Komm’toTepHa rpadika B iMiTalliiHUX MOJEISX.

4. KoM’ toTepHe MOZEIIIOBaHHS B TIeIarOT19HAX MPOTPaMHUX MPOAYKTaX.

5. KoM’ roTepHe MozeoBaHHs (i3MYHUX SBUIL Ta POLECIB.

[Iporpamy kypcy momaHo y BUTIIAAl ONOKiB MOmyiiB. J[0 KOXHOTO MOy HaBEICHO IEPEITiK
OCHOBHUX TIOHATH, SIKi CTY/ICHTH ITOBUHHI 3HATH Ta OCHOBHUX BMiHb, SKIMH BOHH TIOBHHHI BOJIOMITH ITiCIIS
BUBYCHHSI BiIMTOBITHOTO MOYJISI, & TAKOXK BiJTIOBIHI TEMU Ta aHOTAIii 10 HUX.

OCHOBHOI0 METOK) HABYAHHS KYPCY € DO3IMIMPUTU YSBICHHS CTYICHTIB IPO MOJENIOBAHHS SK
OTHOTO 13 Cy4YacHMX METOMIB Mi3HaHHS; c(OpMyBaTH y CTYIACHTIB MOHATTS MNP0 OOYMCIIOBAILHHNA
eKCTICpUMCHT, MOJICITIOBAHHS JETEPMIHOBAHHMX 1 CTOXAaCTHYHUX CHCTEM, iMiTaIliifHe MOIEITIOBAHHSI; O3HANO-
MUTH 3 KOMIT IOTEPHUMH CEPEIOBUIIAMU, SIKi BAKOPHCTOBYIOTHCS /IJIsl CTBOPEHHSI KOMIT IOTEPHHUX MOJIENEH, 3
MOJJIMBOCTSIMH BHUKOPUCTaHHSI HaBYAJbHHUX KOMII'IOTEpPHHX MOAEIeH SK 3aco0y Mi3HaHHS Ta HAayKOBO-
JOCIITHOI AiSIIbHOCTI.

o kypcy po3po0iieH0 HaBYAJNBHUH MOCiOHUK “MonentoBaHHs (PI3UYHUX SBHI Y KOMI FOTCPHHX
HaBYAFHUX Mporpamax’’ [2], Ha OCHOBI SIKOTO 3/IiHCHIOETHCSI O3HAHOMIICHHS CTY/ICHTIB 3 TIOHATTSIMH MO
1 METOJy MOJEIIOBAaHHS, TICHXOJIOTO-TIeIaroriYyHIMIA BUMOTaMH 10 KOMIT IOTEPHHAX HPOrpaM HaBYaJIbHOTO
NPU3HAYEHHS, MENAroriYyHUMH MOXKJIMBOCTSIMHA BHUKOPHCTAaHHS METOAY KOMII FOTEPHOTO MOJICIIOBAHHS B
¢i3uli, KOMI IOTEPHOIO TPadiKoI0 B iMITAIIHHUX MOJIEINISX, YACSIFHUMH METOIAMH MOJIEITIOBAHHSI (DI3HUHMX
SBUIII TA IPOLIECIB, BAKOPUCTAHHIM MPHUKJIAAHUX IPOTPAMHUX 3aCO0IB JIs1 KOMI FOTEPHOTO MOJEIIOBAHHS Y
(hizuIIi, MOJIETFOBAaHHIM CTOXACTHYHUX sBUII. B mocibHnky mogano onuc 11-tv mabopaTopHHUX podIT CXOXKOT
CTPYKTYpPH: KOPOTKI TEOPETHYHI BiJIOMOCTI, MPUKIAJ PO3POOKU KOMIT FOTEPHOI MOJECI 3 IMOSCHEHHSMHU,
BapiaHTH 3aBJlaHb TSI CAMOCTIHHOTO BUKOHAHHS Ta KOHTPOJBHI 3amuTaHHsA. B KiHII KOXXHOI 1abopaTopHOi
poOOTH TMOAaHO NEpeliK PEKOMEHIOBAHOI JiTepaTypud JUis CaMOMIiArOTOBKW. HaB4anbHUI MOCIOHHMK
cynpoBomkyeTbess CD-auckom 3 mpukitagamu peatizamii KOMIT IOTEPHHUX MOJIENel 3 BUKOPUCTAHHAM Pi3HUAX
MpOorpaMHUX 3aco0iB.

Oco0nuBocTi mnpoBefAeHHs JadopaTopHuX Ppod6iT. OpmHiero 3 OCHOBHUX (GOpM HaBYaHHS
KOMII ‘FOTEPHOTO MOJICNIIOBAaHHSA € IJIadOpaTopHi poOOTH: CTYIOCHTH pO3B’SI3yIOTh THIIOBI 3aaadi
KOMIT IOTEpPHOTO MOJICTIOBAHHS, BUKOPUCTOBYIOUYH TPU THITM MPOTPAMHUX 3aCO01B:

—  CNIEKTPOHHI Ta6JIHui (MS Excel);

— cucremu komi torepHoi matematuku (GRAN, Maxima, MathCAD, etc.),

—  CepeJioBHIIe 00’ €KTHO-OPIEHTOBAHOTO MPOrPaMyBaHHS! (Delphi).

[Tix gac oniHIOBaHHS POOOTH CTY/IEHTA BPaXOBYETHCS:

— OpWTIHANBHICTB 1 CAMOCTIHHICTh BUKOHAHHS;

— 3aBepIlICHICTh KOMIT FOTEPHOI MOJIEI;

— aJIeKBaTHICTh MATEMAaTUYHOT Ta KOMII' FOTePHOI Mojiesi (Di3uuHIH 3a1aui;

— KUIBKICTh IPOTPAMHHUX CEPEIOBHIL, BUKOPHUCTAHUX JAJsI KOMIT FOTEPHOTO MOZETIOBaHHS (Di3MYHOT

3aj1a4i, Ta BMiHHSI OOTPYHTYBATH JAOIIIBHICTD 1X BUKOPHCTAHHS;

— B TIpoleci peamizamii KOMIT'IOTEPHOI MOZENi 3 BHUKOPHCTAaHHSAM 3aco0iB  cepeloBHINa
MPOTpaMyBaHHsI BPaXOBYETHCS BiJIOBIHICTE OQOPMIICHHS Bi3yaJIbHOTO iHTEp(deiCcy KopHucTyBaua
BHMOTaM JI0 TIeIarOTiYHUX MPOTpaMHUX 3aco0iB.

Ipuknag kKoMm’IOTEPHOro MoAeNIOBaHHS (i3MYHOr0 Tpolecy Temjonepenadi y pisHHX

NPOrpaMHMX cepeloBUIAX NeTAJIBLHO PO3IJSIHYTO y cTaTTi [3].

Ilix yac BHMKOHAHHs JIAOOPATOPHUX POOIT 3 KypCy y CTY[CHTIB PO3LIMPIOIOTHCS YSBJICHHS TIPO
MOJJIMBOCTI BUKOPUCTAHHS TIEBHOTO MPOrPaMHOTO 3aco0y JUIs CTBOPEHHS 1 JIOCHIPKEHHSI KOMIT FOTEPHHX
Mopenei pizHux GizuuHux npoueci. CmyoeHmu 3a0a8anUcCs NUMAHHAMU!

— Slk BUOpaTH KOMII FOTEPHUI 3aCi0 JIst CTBOPEHHS MOJIETi?

— Yum 00yMOBIIOETHCS BUOIp CcepeioBHIIa MOJEIIIOBAHHSA?

— JSIke cepenoBUINE KOMIT FOTEPHOTO MOJIEITIOBAHHS Kpallle BUKOpucTaTh? Bij qoro 1ie 3a1exuTs?

— Slkmii mporpamMHuil 3aci0 BHKOpUCTAaTH MAJsl MOZEIIOBAHHS MpOIECY, LIO OIMCYETHCS dYepe3

BiANOBIAHY (QYHKIIOHATBHY 3aJI€XKHICTh?

— Skwmii mporpaMHUMiA 3aci0 BHUKOPHCTATH IS CTBOPEHHS KOMII‘IOTEPHOI MOJENi SIBUING, MIO
OIIUCYETHCS Yepe3 BiANOBiAHE AudepeHIiaabHe PiBHIHHS?

— SIxi mepeBaru BUKOpUcTaHHS Maxima Jijisi KOMI FOTEPHOT'O MOJICTIOBaHHS?

— Sxi mapamerpu KoMITIOTEpHOI Momemi (I3MYHOTO TPOIECYy 3pYyYHO JOCHIJDKYBaTH 3
BUKOpHUCTaHHSIM 3ac00iB GRAN1?

— B 4omy nepeBaru Bukopuctanns cepenosuiia Delphi s koM’ l0TepHOTO MOJETIOBAaHHSA?

— B 4omy 3py4HiCTb CTBOPEHHS Ta AOCIIIKEHHS KOMIT IOTepHOI Mozeni 3acodamu MS Excel?

Ilpukigaau MipkyBaHb CTyJ€HTIB, 110 3ycTpivyaauch HaiiuacTine (po3moaijieHi 3a mporpaMHUMH
3aco0amMu, o O0yJIM BUKOPUCTAHI AJI5l MOJEJIOBAHHSA):

Maxima
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— He Bparouuch 10 HallMCAaHHS AITOPUTMY, MOXHA NOOYIyBaTH KOMII FOTEPHY MOJEIb IPOLECY,
3aJaHoro uyepes audepeHIiagbHe PiBHAHHS MEpIIOTo MOPSAKY, Ta OTPUMATH YSIBIEHHS PO Xapakrep ioro
nepeoiry.

— Ilim gac po3B’s3yBaHHsA 3afadi Oyla CTBOpEHA CIIOYATKy MaTeMaTHYHa MOJENb, a IOTIM i
KOMIT FOTE€pHA.

— Moxkna po3B’s3aTé audepeHmianpHe pPIBHAHHA 1 OTpuUMatd Tpadik mporecy, ToOTO Horo
KOMIT I0TEpHY MOJAETIb.

GRAN1

— 3py4HO AOCHIKYBaTH 32 JONOMOTOIO MOB3YHKA TUIABHOI 3MiHM NapaMeTpiB QYHKIII1, SIK 3a1eKHUTh
rpa¢ik Iporecy Bil 3HaYeHb BXiJHUX MapaMeTpiB.

— Pyxaroun moKa)XYMK MUIIKH B3JIOBX Tpadika, Jerko BCTAHOBHTH 3HaYeHHS (PYHKIIIT 3a ITEBHOTO
3HA4YEHHS apTyMEHTA.

— Bukopucranus nporpam Maxima tTa GRANI 3Ha4HO crnpomrye mporec po3B’ SA3yBaHHSI 3amadi Ta
jae 3Mory OOIiiTH TPYIHOLU, I[OB’si3aHi 3 HPOrPaMyBaHHSM MATEMAaTHYHHX aIrOPHTMIB i, 4aCTKOBO,
IPEICTABICHHIM PE3Y/IbTaTiB MOJIEIIOBAHHSL.

Microsoft Excel

— 3pyuHo BimoOpaskaTH pe3yJbTaTi MOACTIOBAHHS y TAOIMYHOMY Ta TpadiyHOMY TOAAHHI.

— MoxHa Jerko BCTaHOBUTH, SIK 1 3 BUKOopucTaHHIM GRANI, 3HaueHHs QyHKIIT JUII KOHKPETHOTO
3HAYEHHS apryMeHTa, IIepecyBarOud Kypcop MHIIKH B3IOBXK Ipadika.

CepenoBuiie 00’ €KTHO-OPiEHTOBaHOro nporpamysants Delphi

— MoskHa caMoCTiiHO po3poOuTH iHTepdelic mporpamu.

— Jlerko BCTaHOBUTH, SKi camMe TmapamMeTpu Monemi OyayTh BBOJWUTHUCH Ta 3MIHIOBATHUCH
KOPUCTYBaueM.

— 3azmaTy 5K 1 B sKiit popmi (B Tabin4HiM, rpadivHiii) pesynbTar Oyne BUBEICHO Ha CKPaH.

— CynpoBoauTH nporpaMy iMiTamiiHUM 300pa’k€HHSM OCTIUKYBAaHOTO Iporecy (L0 HEMOXKIUBO
3pobuTH 3acobamu Maxima, GRANT ta Microsoft Excel).

— HepnonikoMm € 3aTpatn yacy Ha IporpamMyBaHHS.

3arasipHi Juid BCiX

Jua 6aratpox nudepeHmiadbHIX PiBHAHB PO3B’SI3KY B aHATITHYHOMY ITOJIaHHI HE iCHYE. 3 iHIIIOTO
00Ky, y BUNAJKy iICHYBaHHS aHaJTITUYHOTO PO3B’A3KY 3a HOTO BUTJISIOM HE 3aBXKIM MOXKHA 3PO3YMITH
XapakTep Ta OCOONMBOCTI TPOIECY, SKWH UYepe3 HBOTO ONUCYIOTh. 1Ol MOINIBHIIIE pPO3B’sI3yBaTH
BinoBiHE AudepeHIianpHe piBHAHHS YHCEIHHO. PO3B’SI3KOM B IIbOMY BHIIAAKY Oy/ie TaOIHIIS HAOIMKEHIX
3HaYeHb QYHKIIi1, Yepe3 sIKy ONHCYIOTh JaHWH Mpolec.

— Yepes BUKOPHCTaHI MPOrpaMy TOYHO a00 i3 MEBHUM HAOIIKEHHSM BiOOPaXatOThCs KOMIT FOTEpHI
Moz[em )Z[OCJIII[)KYBaHOFO (hizuyHOrO MpoLECY, @ OTXKE KOXKHA 3 HUX MOKE OyTH BUKOPHCTaHA JULsl PO3POOKH
KOMIT I0TEpHOI MO JOCTiDKYBAaHOTO MIPOLIECY.

Y3araibHeHi BUCHOBKH, c()OpPMYJILOBaHi B pe3yabTaTi aHAJIi3y BHCJIOBJIIOBAaHb CTYA€HTIB:

Bubip cepenosuiia MoJentoBaHHSI OOYMOBIIIOETHCS THUIIOM 3a/adi, L0 PO3B’SI3YETHCSA, TA €TAIIOM
MOJICIIIOBAHHS, HA SKOMY CTBODIOEThCS KOMITIOTpHA Mogenb. Tak, sKiio JOCIIIKyBaHUI  TIpOLec
OIIUCYETHCS Yepe3 AuepeHiliaibHe PIBHAHHS, TO HOro Jerko Moziemosar 3acobamu Maxima, sKIIO BiH
3amaeThess 4epe3 (yHKIIOHANBHY 3aJeXHiCTh, TO 3acobamu cepenoBuimia GRAN1 abo MS Excel.
Cepenosumie Delphi Moxe BHKOpHUCTOBYBAaTHCH Uil PO3B’S3YBaHHS MNPAaKTUYHO BCIX THUIMIB 3a/lad Ta
CYIIPOBOJY Bi3yaJbHUM BiATBOPEHHSAM AOCIIAKYyBaHOTO 00’ €KTa, Ipolecy abo siBuiIa. X04, SIK CIIpaBeINBO
OyJi0o 3a3Ha4YeHO CTYIEHTaMH, POrpaMyBaHHs MOTpeOye 3HAYHUX 3aTpaT yacy Ha CKIIaJlaHHS allTOPUTMY Ta
po3poOKy iHTephelicy KopucTyBaya.

CTBOpEeHHsI CTyIEeHTaMHd B pPaMKax MpPONOHOBAHOTO JabOpaTOpHOrO MPAKTHKYMY KOMIT FOTEPHHX
MoJieNiell  crpusie TMOTJIMOJICHHI0O 3HaHb 3 MaTeMaTHYHHX, (GI3MYHMX Ta iHGOPMATUYHUX JMCIUILIIH,
BJIOCKOHAJICHHIO BMiHb 1 HaOyTTIO HaBUYOK pO3POOKM aNrOpuTMiB pO3B’s3yBaHHA (i3WYHUX 3a7ad,
BUKOPHCTaHHS 3aCO0IB €JIEKTPOHHUX TAOJUIb Ta CEPEAOBHUII MPOrpaMyBaHHs I peatizailii alropuTMiB 3
BUKOPUCTAHHIM KOMII'IOTEpa, 3aCTOCYBAaHHS CHCTEM KOMII'IOTEPHOI MareMaTuKu il MOOYIOBH Ta
JoCIipKeHHsT rpadikiB (PYHKIIIOHAIBHUX 3aJISKHOCTEH, CIIPOLICHHS MaTeMAaTUYHMX OOYMCIIEHb B MPOILECI
PO3B’s3yBaHHS (Bi3UUHUX 33124, HOPMYBAHHIO BMiHb T4 HABUYOK KOMIT FOTEPHOTO MOJIEIIOBAHHSL.

——

Bnaue KONbOpy Matepiany Ha smiHy ioro Tenmeparypm

_,_'-'""-‘_—_ Temneparypa(*Cl\konip 6inuii[1]
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@
8 50 —Temnepatypal*Cl\konip YepsoHmi[2]
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[ =——Temnepatypal*Cl\konip cuHii[3]
s 30
2
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—Temnepatypal*Clikonip yepHnii[4]
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Puc. 1. llpuxnaod pesyrvmamie excnepumenmy 3 UKOPUCIMAHHAM YUu@poeoi 1abopamopii.
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OcCTaHHIM 9acOM 3HA4YHOT'O MOIIMPEHHS Y CHCTEMI OCBITH HaOyM “rudposi Jadopartopii” — mudposi
JMATYUKH, SKI I €IHYIOThCS [0 IUIAHIIETY, IMEPCOHAIBHOTO KoMII'torepa abo HoyTOyky. Lludposi
nabopatopii € HaCTYITHUM MOKOJIHHSAM IMPOrpaMHO-aNNapaTHUX J1a00opaTOpHUX KOMILIEKCIB. 3aBASKH TOMY,
0 BOHU KOMITAKTHI 32 pO3MipaMH, JIETKI Ta MEPEeHOCHI, J1abopaTopii MOXYTh BUKOPHCTOBYBATHUCH IS
IPYNOBOi Ta iIHAMBIAYalnbHOI pOOOTH B 3aKJIafax OCBITH, U MPOBEICHHS CIOCTEPEKEHD 1 AOCHIIKEHD SIK Y
nmabopaTopHUX, TaK 1 y MPUPOAHAX YMOBaX (11032 MIKLITEHOO IA00PaTOPi€ro).

OCHOBHMM MpHU3HAUYECHHAM LUPOBOi Jaboparopii € BimoOpa)keHHS B peallbHOMY Yaci pe3yibTaTiB
eKCIIepUMEHTY y BATIIAI Tpadika, Tadnwi, giarpamu oo (Puc. 1).

Hudposa nabopatopis Moxke OyTH mpencTaBieHa y BUMIAAl IuaHmery Ha 6aszi OC Android 3
BIJIMOBIAHUM NPOTpaMHUM 3a0e3MeUeHHSIM Ui YIPaBIiHHA EKCIHEpUMEHTOM 1 ONpaIfoBaHHS AaHUX Ta
IHTETPOBAaHUMH B KOPITyC BUMiprOBaTbHUMH nprinanamiu (Puc. 2).

10 Built-in sensors ‘ ‘ @ ‘ ‘ ‘

Sound GPS 3-Axis Light
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with 60+ einstein™
Charge indicator light external sensors
Front Camera

Micro-USB/ Charger

Bluetooth 4.0
@ Supports a 128G8

Micro-5D card
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() Long Lasting Bottery

Puc. 2. IInanwem 3 80y0osanumu oamuuxamu.
(http://www.fourieredu.cz/en/category/21-einstein-tablet)

Kpim BOY10BaHUX, MOKITMBHM € BUKOPHCTaHHI 30BHIIHIX JaTYHKiB (puc. 3).
)

Puc.3. 306niwni oamuuru.
(http://einsteinworld.com/he/product-category/sensors-he/)

Mynbrucencopanii peectpatop gaHux (puc. 4) — ue 663)_'LpOTOBI/II/I BUJ 1udpoBoi saboparopii,
PO3MIpOM 3 JOJIOHIO, B SKOMY B6y1103aH1 JATYUKH 1 nopTH s i €THAHHSA JIOJaTKOBUX 30BHIMIHIX
JaTyukiB. Peectparop maHux Moske miJ’€QHYBATUCH 1O KOMIT'toTepa abo mianmiera sk yepe3 USB-kabensb,
TakK 1 3 BUKOpUCTaHHsM 3ac00iB Bluetooth.

Pesynbrat ekcriepuMeHTy 3a JONOMOIOI0 BiIMOBIOHOI MporpaMu MoOKHa 30epiratu y aiimi,
nepeaaTyH Ha KOMIT IOTep 1 MepeBecT y GopMmar eIeKTpOHHUX TaOiuilb Excel mis aHami3y Ta MOpIBHSHHS
OTPUMAaHHX JIaHUX.

Komm’torepuzoBane 30upaHHs JaHUX €KCIEPUMEHTY 3a0lIa/DKY€E Yac, BiABEICHUN HAa AEMOHCTpALiI0
Jociiny abo BUKOHaHHS abopaTopHOi poOOTH, a MUTTEBE BiOOpaKEHHS JAHUX EKCIIEPHUMEHTY YHAOUHIOE
nocmimkeHHs. Ludposi nmabopaTopii — me cydacHWid 3pyYHHH iHCTPYMEHT HaBUaHHSA, IO A€ 3MOTY
MIPOBOJIUTH CKCIIEPUMEHT Ha SIKICHO HOBOMY PIBHI Ta MiJBUIIUTH €()EKTUBHICTh IMIPOSKTHOI T4 HABYAIbHO-
JIOCITITHUIIBKOT TisUTEHOCTI YYHIB.
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Puc. 4. Peecmpamopu oanux.

ABTOp CTaTTi B paMKax MpoeKTy Bcei3painbChKOro MEHTPY BUMTENIB MPUPOAHUYNX HAYK CepemHix
KJIaciB JOJIYYMIIACh 10 PO3POOKH CKIIAI0OBUX HaYKOBO-METOAWYHOI CHCTEMHU PO3BUTKY IOCIIAHUIBKUX YMiHb
y4HiB Ta (hopMyBaHHs iHOOPMATHIHUX KOMIIETEHTHOCTEH BUMTEINIB MPUPOJHUYNX HAYK YV CEPEIHIX KIlacax
mIKin [3painto 3 BUKOPUCTAHHAM KOMIT IOTEPH30BaHKX J1abopaTopill y HaBUaHHI.

B pamkax npoekty 6y10 po3po0iIeHO KOMILICKC HABYAIbHO-METOANYHUX MaTepiailiB /sl [IOCTAIHOIO
HABYAaHHS BUUTEIIIB OCOOIMBOCTEH BUKOPHCTAHHS U(pPOBUX JIa60paT0p1H y HaBYAIBHOMY ITPOILIEC] 3 METOO
PO3BUTKY JOCIIAHMUBKAX yMiHb yuHiB. [IpoBOAWIMCH KypeH NiABMINCHHS KBasiikauii BuuTEINIiB
NPUPOJHAYNX HAyK B CEPEIHIX KJIacaX IIKUI 3 BUKOPHUCTAHHSIM PO3POOJICHOTO HaBYAIBLHO-METOIUYHOTO
KOMIIJIEKCY MaTepialiB.

3 METOI MOCHIIPKEHHS CTYMEHS TOTOBHOCTI BYWTENIB A0 BHKOPHCTAHHS HOBHUX I1H(QOpPMAIiHHAX
TEXHOJIOTIM (30KpeMa IU(PPOBUX JIA0OpaTOpiii) B HABYAIBHOMY IPOLECI MPOBEJICHO AaHKETYyBaHHS Ta
IHaUBiAyanpHI Oecimi 3 BuMTensIMH. B pamMkax mOCHIIPKEHHS BHUSBJICHO HEIOCTATHIA pIBEHb TakKoi
TOTOBHOCTI, 30KpeMa y BUHTEIIB BUKIIMKAIOTh TPYIHOIII HABITh HE3HAYHI TEXHI4HI IPOOIEMHU BUKOPUCTAHHS
mudpoBoro oONagHAHHSA, WOrO HAJAIITYBAaHHS, ONPALIOBAHHSA JAHHWX, IIEPEHECEHHS JaHUX B
3armaM’ ITOBYIOUi TIPUCTPOI KOMIT F0Tepa, iX TepeTBOPeHHS y dopMaT eneKTpoHHuX Tabmuip Excel. Bee me
CBIUUTH MPO HEAOCTATHIM CTYMiHb COPMOBAHOCTI y BUHTEINIB iHPOPMATHUHMX KOMIIETEHTHOCTEH, IO HE
BIJIMIOBiJa€ BHMOTaM Cy4YacHOCTi. ToMy moAajbIIMM €TamoM HaIloro HAayKOBO-TIEAArOTiYHOTO
JIOCITI/DKEHHST € pO3po0Ka 3axOJiB IMIJABHUINEHHS PIiBHIB 1H(GOPMATUUYHUX KOMIIETCHTHOCTEH BUMTEIIIB
NPUPOJHAYNX HAYK Y CEPEeNHIX KJlacax IIKiJ.

CnHcoOK BUKOPHCTAHUX JAKepet

1. Tporpamuuii 3acio6 GRAN: http://www.ktoi.npu.edu.ua/uk/pro-prohramnyi-zasib.

2. Xazina C. A. MogentoBaHHs (i3WYHUX SBHUIL Y KOMIT'IOTEPHUX HAaBYAIBHUX NPOrpamax : HaBY.
noci6. / M. B. Jymuk, C. A. Xa3ina. YMaHcbkuil Jiepk. nienaroriuanii yH-T iM. [laBna TuunHn. — YMaHsb :
Anwmi, 2009. — 96c¢. : man. + CD-ROM — 3 non. CDR1173. — bi6miorp. : C. 91-92.

3. Xazina C. A. Kowmm’iotepHe MozemoBaHHS (i3UUHOrO IMpOLECy Y PI3HUX NPOrpaMHHUX
cepenosumax / C. A. Xazina // HaykoBwuii uaconuc HamioHanbHOTO MelaroriyHoro yHiBepcutety iMeHi M.
I1. Iparomanosa. Cepist 2, Komn’totepHo-0opieHTOBaHI cucTeMH HaBuaHHs : 30ipHHK. Bum. 6 (13) / M-Bo
ocBiTH 1 Hayku Ykpainu, Ham. nen. yH-t imeni M. I1. IparomanoBa ; penkoin. B. I1. Aunpymenko (rosiosa)
[Ta in.]. — K. : HITY, 2008. — C. 93-97.

4. Xazina C. A. ®opMmyBaHHS BMiHb KOMIT IOTEPHOTO MOJICTIOBaHHS MailOyTHIX BUUTENIB (Pi3UKU B
mpolieci HaBYaHHs iH(QOPMATHKH : JHC. ... KaHa. nex. Hayk : 13.00.02 / Xazina Crenna AnaromniiBHa ; Harr.
nea. yH-T iMm. M. I1. JIparomanosa. — K., 2010. — 302, [8] apk. : puc.

CpencrBa noBbilieHUs! YpOBHS ¢(pOPMHUPOBAHHOCTH HHGPOPMAIHOHHO-KOMMYHUKAHMOHHBIX
KOMIIETEHTHOCTEH yunTeeii ecTeCTBEHHBIX HAYK

Xazuna C.A.

Annortauus. [lokazana akTyaJbHOCTh M 1€7I€CO00Pa3HOCTh (POPMHUPOBAHUS OTACIBHBIX KOMIIOHEHT
CHCTEMBbI I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX KOMIIETEHTHOCTEN COBPEMECHHOI'O YUYUTEIIA €CTCCTBECHHBIX
HayK, B YaCTHOCTH, 3HAaHHWE TEOPETUUYECKUX OCHOB W BIAJCHHE YMEHHUSMH CAMOCTOSTEIHLHOIO CO3aHUs
KOMITBIOTEPHBIX MOJeNIeH OOBEKTOB M SIBJIICHHH, HCIOJb30BaHMs HU(GPOBBIX JIaboparopuii B y4eOHOM
nporecce. OCBEIEHb METOJUUECKHE 0COOCHHOCTH 00yUYeH sl OyAyIInX yuuTeaed (GU3NKu KOMIIBIOTEPHOMY
MOACIIUPOBAHUIO C IIOMOIIBKO PA3HBIX IIPOrpaMMHBIX CPEAd B paMKax aBTOPCKOI'0 Kypca. B Xxoae
MPOBEIEHHOTO MCCIIEOBAHHS CTETIEHN TOTOBHOCTH YUUTENEH eCTECTBEHHBIX HAYK B CPETHUX Kilaccax MIKOJ
K HCIHOJb30BAaHUIO HOBBIX HMH(OPMALMOHHBIX TEXHOJOTHH (B YacTHOCTH LMQPOBBIX Jaboparopuii) B
y4eOHOM TIpoIlecce BBISBICHO HEMOCTATOYHBIA YPOBEHb TaKOW TOTOBHOCTH. JladpHEHIIMM 3TarmoM HaydHO-
MEeIarorn4eckoro McCieJOBaHUs NPEABHIUTCS pa3padOTKa MEpONpPUSTHH 1O TMOBBIICHUIO YPOBHEH
WHPOPMATHYECKUX KOMIIETEHTHOCTEH Y YUHUTENIeH eCTECTBEHHBIX HAYK B CPETHEH IIIKOJIE.
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KawueBbie ciaoBa: npodeccrHoHabHAS MOJArOTOBKA, KOMIBIOTEPHOE MOJICIIMPOBAHUE, NU(PPOBBIE
nmabopaTopuN.

Means of increasing the level of formation information and communication competence of
natural sciences teachers

Khazina S. A.

Resume. It was shown actuality and advisability of formation of particular component of information
and communication competencies of modern sciences teacher, among other things, knowing of theoretical
fundamentals and command of the abilities needed to use computer-based software and hardware educational
laboratory facilities, of independently creating computer models of objects and phenomena. Deals with
methodical features of training future teachers of physics computer simulation by means of different
software environments within the author's course. During the researching of the readiness level of sciences
teachers of middle classes of schools to use new information technologies (including digital laboratories) in
the educational process was found that readiness is insufficient. A further stage of scientific and pedagogical
research includes the development of measures to improve the level of information competence of science
teachers in secondary schools

Key words: professional training, computer modeling, digital laboratory.
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CyMchkuii nepkaBHHI niegaroriunuil yaiBepcutetT iMeHi A.C. MakapeHka

MeToan4Hi 0c00/1MBOCTI HABYAHHS Mail0yTHIX yunTeiB iHopMaTuku opopmiieHHs Gpony
OKpeMHUX eJIeMeHTIB cailTy

Anotanis. Ha crorofnimHili JeHb aKkTyaJbHOIO € MpoOJieMa MiJIrOTOBKU Yy IEJaroridyHuX BHIIHX
HAaBYANFHUX 3aKiafax ¢axiBms-miegarora Ta (axiBigd y Tamy3i iHQOpPMAmiHHUX TEXHOJOTiH. AKTHBHE
3aCTOCYBaHHsI BeO-pecypciB CTaBUTh BUMTENS Hepesa HeoOXiTHICTIO po3pOOUTH Ta MiATPUMYBATH BIACHHUH
BipTyanpHHid TpoaykT. OcoOmmBa yBara Ta OUIBII JKOPCTKI BHUMOTH CTaBIATHCA TEPEN yUUTEIEM
iH(OpMAaTHKH.

Pobota npucesyeHa 0COOIMBOCTSIM HaBYaHHS CTyILeHTlB oopmieHHs (POHY BEO-CTOPIHKH Ta GIIOKIB.
IpoananizoBano oKpeMmi 3aBJAHHS Ta IIISXK iX PO3B’S3YBAHHS, Y HOMY i MONArae NPAKTHIHE 3HAYCHHS
JaHol myOuikamii. 3acToCyBaHHS TaKMX 3ajad CHpHUsE HAKOMUYEHHIO CTYACHTaMH JOCBiAYy OQOPMIICHHS
PI3HUX €JIeMEHTIB BeO-CTOPIHKH, CTHUMYJIIOBAaHHIO AaKTHBHOCTI, PO3BUTKY  TBOPYOCTI. AKTyaJIbHUM
NOJANBIIMMH HalpsMaMK JIOCHTI/DKEHHSI € Po3poOKa Ta JONOBHEHHS MPUKIAAiB OQOpPMIIEHHS OKPEMHUX
€JIEMEHTIB BeO-CTOPIHOK 3 METOI0 HAOYTTS MPAKTUYHUX HABHYOK Ta JOCBIAY IX 3aCTOCYBaHHS MalOyTHIMHU
YUUTETSIMH 1HPOPMATUKH.

Kuarouosi ciaoBa: indopmartiiini TexHomorii, iHGopMaTHIHI KOMIETEHTHOCTI, BeO-pecypcH, po3MiTKa
Be0-CTOpiHKH, TaOJHIN KaCKaIHUX CTHIIIB, OJIOKH, (DOH, MOBa TiMEPTEKCTOBOI PO3MITKH.

IMocTtanoBka npo6Jemu. [1inroToBKa BUCOKOKBaITI(HIKOBAHUX Ta KOHKYPEHTOCIIPOMOXHHUX YUUTEIIB
iH(OPMAaTUKHU € BUMOTOIO Yacy. 3acoOu MyJIbTUMENia, eIeKTPOHHI OCIOHUKH, BEO-pecypcH BKIIOUAIOTHCS Y
MpOIleC HABYaHHS JUIs MiABHMINEHHS Horo pe3yiabratuBHOCcTi [10, c¢. 4]. Kpim Toro, came y4uTelb
1H(OPMATHKH TOBHHEH YMITH HE JIMIIC BMKOPHUCTOBYBAaTH IH(OPMAUINHMIT KOHTCHT, ale W CKepOBYBaTH
OTpHMaHi JiaHi, KOHCYJbTYBaTH Ta JIOTIOMaraTh y 3acTOCYyBaHHI IHTepHeT-pecypc1B THIIAM y4acHHKaM
HAaBYQIBHOTO mpowuecy. BrpoBakeHHs cydacHHX —iH(OPMALiHHO-KOMYHIKAlIfHUX —TEXHONIOIIH y
HaBYAJIbHUH npouec y LIKOJI MOK/IA/IAETECs, B MEpIIy 4epry, Ha yuMTelns inpopmaruku [2, c. 6]. B
KOHTEKCTI IbOr0 HOMY MOTPiGHO YMIiTH CTBOPIOBATH i BIacHMil BipTyanbHuii pecype. Takuii pecypc mae
OyTH SKICHAM, OCKLIBKH TiIBKH y [IbOMY BHII/IKY 10 TAKOTO BUHTEIs BUSBISTUMETBCS 10Bipa Ha (paxoBOMy
piBHI. TakuM YHMHOM IOCTaE HOTpe6a TaKk Hl)II‘OTYBaTI/I MaI/I6YTHBOFO yuuress iHpOpMaTHKH, 00 BiH OYyB
CIIPOMOXKHHI CTBOPHTH SIKICHHIT BIPTyaJIbHUH TPOJYKT, OCBITHIA CaiiT, KHii IPUBEPTAE yBary He JHIIC 3a
3MicToM, ajne i 3a GopMoro nojanHs. BaxknuBuMm € nu3aiiH, KOJIHOPOBI pillieHHs, BisyalnbHi edektu. OTxe,
HaBUAHHS OCOOJMBOCTEH PO3MITKM BeO-CTOPIHOK MalOyTHIX y4HTENiB iH(POPMATHKH € aKTYaJIbHOIO
HAYKOBO-TIEJJarOTiYHOO MPOOJIEMOI0 Ha JIaHU Jac.

AHanmi3 ocra”HHix gocaimkeHb Ta mnyoOJaikaunii. PizEmM acnektam mpobieMu po3poOKkM  Ta
3aCTOCYBaHHS BEO-TEXHOJOTM y HaB4YajgbHOMY mpoueci npunaiasiua ysary B. 1. Bopucosa, 1. C. IBackkis,
€. L. Jlursunora, O. lO. Hikonaenko, FO. C. Pamcbkuii, C. A. PakoB Ta inmi. JlocmipkyBajad HMOHATTS Ta
CTPYKTYpPY BeO-KOMIIETEHTHOCTEH CTyneHTiB pi3Hux cremianpHocterr JI. A. Kymim, JI B. Kirimosa,
A.YO. TTorocsin Ta iHMIII.

MeToro HanmuCaHHsl CTATTi € POSMISIHYTH METOAMYHI 0COOIMBOCTI (POPMYBAHHS OKPEMHX CICMCHTIB
IH(pOPMATHYHUX KOMIICTCHTHOCTEH CTYACHTIB CleUialbHOCTI iHpOPMATHKa CTOCOBHO PO3MITKU (hoHY BeO-
CTOPIHOK.

OcHoBHUI MaTepiaa J0CTil:KeHHs1. 3aCTOCYBaHHS «CYy4acHUX BeO-TEXHOJOTIH Ta po3poOiIeHuX Ha
iX OCHOBI BeO-pecypCiB € Ba)KJIMBOIO YMOBOIO YCITIITHOCTI HaBUYaJIbHOI AiSUTBHOCTI, TOMY ICHY€E peanbHa
norpeda y BAOCKOHAJIEHH] 3MICTy MiArOTOBKM MaiOyTHIX yuurtenis iHpopmaTuxm» 8, c. 7]. IIpoananizyemo
MiATOTOBKY YYHIB 10 CTBOpeHHs html-mokymeHTiB. BuBUEHHsS pO3MITKH BeO-CTOPIHOK y HaBYalbHIii
nporpami uist 5-9 kiaciB 0OMeKyeTbcs 03HAMOMIICHHSM YUHIB 3 IOHSATTAMH MOBH TiEPTEKCTOBOI PO3MITKH
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