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HJIAXHW HIBEJIFOBAHHSA PO3PUBY MI’K PIBHEM ITPUPOJHUYO-
MATEMATHUYHOI OIJITOTOBKU BUITYCKHUKIB HIKOJIH
I BUMOT'AMU BUIIIB Y ®OPMATI BE3ITEPEBHOI'O OCBITHBOI'O TPOLECY

[Ipupoguuyo-mMaTeMaTuyHa OCBITAa HAA3BUYAWHO BaXKJMBa ISl (hOPMYBaHHS
BCEOIYHO PO3BMHEHOI, KOMIETEHTHOI ocobucTtocTi. CTBOpEHHS HOBOI YKpPaiHCHKOI
IIKOJIM € BUMOTOIO Yacy 1 Ma€ CHOpSIMOBYBAaTHCS Ha YTBOPEHHsSI HOBOT'O OCBITHHOTO
MPOCTOPY, KUK 3a0€3MeYUTh HE JIUIIE TMOBHOIIHHE 3aCBOEHHS 3HAaHb, ()OPMYBaHHS
BMiHb Ta HABUYOK, PO3BUTOK MPUPOJHUIO-MATEMATUYHUX SIKOCTEH OCOOMCTOCTI, a i
COPUSTUME 3aCTOCYBAaHHIO HAO0yTHX 3HaHb Ha MPAKTULI, CAMOBU3HAYEHHIO 1
CaMOBJOCKOHAJICHHIO JIIoAMHU. Ha 1ayMKy aBTOpiB, OJHUM 3 NPIOPUTETHUX
HANpSIMKIB ~ 30CEPEKEHHS METOJWYHHX 3YCHJIb 31 CTBOPEHHS YMOB IS
camopearizaillii yuHsi B HaB4aJIbHOMY Mpoleci Ta (GOpMyBaHHS B LIKOJSIpa TOTOBHOCTI
Oyt Ccy0’€KTOM NPOJYKTHBHOI, CAaMOCTIHHOI MISUTBHOCTI TIpU 3700YyTTI SIKICHOT
OCBITH CJIiJI BBaXaTH HIBEJIIOBAHHS PO3PUBY MIK PIBHEM MAaT€MaTUYHOI MIATOTOBKH
BUITYCKHHMKIB IIKOJM 1 BUMOramMu BHUIIIB Yy (opmaTi Oe3nepepBHOIO0 OCBITHHOIO
IpoLecy.

MaremaTudHa OCBiTa - 1I¢ OJIUH 3 HAWBaXKIUBIMMX (HaKTOPIB, 110 BU3HAYAIOTH
PIBEHb €KOHOMIYHOTO 1 CYCHUIbHO-TIONITUYHOTO PO3BUTKY Kpainu. EdexTuBHICTH
3aCBOEHHSI 3HAaHb, YMiHb, HABUYOK, 110 BUBYAIOTHCS B PaMKax JAHOTO MpeaMeTa, B
3HAYHIA MIpl 3aJIEKUThH BIJ YMOB, SIK1 JIO3BOJISIIOTH 3IMCHUTH TICHUH, OpTaHIYHHMA
BHYTPIIIHIN 3B'I30K MDK MMM €TanaMu, 3a0e3MeYnTH HUTICHICTh 1 0e3mepepBHICTh
OCBITHBOT'O TIPOLIECY Y JaHIll «IIKOJIA-3aKJIa]l BUILIOT OCBITH.
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Bunminumo HaWOUIBIT XapakTepHI TPYMHOII, SKi HE JO3BOJISIFOTH OUIBIIOCTI
NEPIIOKYPCHUKIB HAJICKHUM YMHOM BHBYATH BUILY MAaT€MAaTHKY 1 MOTIM €(EeKTUBHO
3aCTOCOBYBAaTH MaTeMaTU4HI METOJM B PO3B’s3aHHI MPUKIATHUX 3a/1a4y. BaxiuBoro
po0JIEMOI0 CyYaCHOTO BUKJIAIaHHS MATEMATUKH € BIACYTHICTh Y IIKOJSPIB HABUUOK
CaMOCTIMHO 3HAaXOJUTH HOBY 1H(OpMaIlil0, BIIOUPATH BaXKIIUBI MOHATTS 1 3HAXOIUTH
IUIAXW PO3B’SI3aHHS MaTeMaTU4YHUX 3ajad. [Iporec HaBUaHHS B IIKOJI HE CTUMYJTIOE
IHTEpeC YYHIB JO CTY[AIIOBAHHS JIITEPaTypu 3 TEOPETUYHUX MHUTaHb MaTEeMaTHKU.
Tomy Gararo cTyAeHTIB OOMEXYIOTh KOJIO TEOPETUYHUX JIKEPET MPHU MiATOTOBII 10
ICTIUTIB 1 PAKTUYHUX 3aHSITH JIUIIE KOHCIIEKTAMH JICKIIH 1 TMOCIOHUKAMH, B SKHX
HaBOJSTHCA BXKE pO3B’sA3aHI  3aBIaHHA. HemiAroToBIEHICTH A0 CaMOCTIHHOTO
BUBYCHHS JITEpaTypH 1 TMOB’s3aHa 3 IIMM HE3JATHICTh JO PO3YMIHHS MaTepiary
CTaHOBJISITh CEPHO3HI MEPEelIKOAN Ha MUISIXY BIOCKOHAJIEHHS BY31BCHKOI OCBITH.
[IIxona He TOTy€e Y4HIB JO CHPUUHATTS JieKid. I{e mposBiseThcs B HE3MATHOCTI
CTYJICHTIB MEPIIMX KypCiB OJIHOYACHO 3aCBOIOBATH 1 KOHCHEKTYBATH JICKIIAHUN
Marepiai, y HEBMIHHI CKJIaJlaTh KOHCIEKT. [IparHeHHs 3amucatv 3a JIEKTOPOM BCE
CKa3aHe TMPU3BOAUTH JI0 HEMOMKIUBOCTI 30CEPEAUTHCS Ha TOJIOBHHUX JIyMKax,
3pO3yMITH JIOTIKY BUKJIAJy, OCHOBHY apryMEHTAIlil0, CEHC MPUKIIAJIIB. XapaKTEpPHUM
JUISL CTYJICHTIB-TIEPIIOKYPCHHUKIB € BIJACYTHICTh YMIHHSI TOB’SI3yBaTH TEOPETUUHHIMA
Marepiai 3 BUPIIIEHHSM 3aBJlaHb, SCHO BUpaKeHE OakaHHS BUKOPHUCTOBYBATH TOTOBI
anropuTMu  pimeHHsA. lle TOSCHIOETbCS TMpParHEeHHSM IMIKUTBHUX YUUTEIIIB
HaTpeHyBaTH YYHIB y BHUPIIIEHHI IEBHUX TUMIB 3aBAaHb. [Ipu BigOOp1 KaHIUOATIB Yy
ctynentn BH3 3Mymeni kopuctyBatucs pesyabratamu  3HO, Ha gxomy
abiTypieHTaM, B OCHOBHOMY, IIPOTIOHYIOThCS 3aBJaHHs, M0 CKJIAJalOThCA 31
CTaHAAPTHUX 3aBAaHb, IS BUPIMICHHS SKUX, Yy OUIBIIOCTI BHITAJKIB, JOCHTH
3acTocyBaTd BimoMi (opMynn 1 anropuTMu. | HEpIIKO y4YHI, HATpEHOBaHI
peneTuTopaMu, OTPUMYIOTH OUIbLI BUCOKI Oaiv, HIK Ti, XTO BMIE CaMOCTIIHO
MUCITUTH, aJIe HATPEHOBAHWUW MEHIIE, [0 HAMOUIBII SICKPAaBO MPOSIBISETHCS MiJ Yac
HAaBUaHHI Ha MEPIIOMY Kypcl 1 3/4adi ICIUTY nepmoi cecii. Hailtvacrime
3aMpoONOHOBaHAa CTYACHTY MEPIIOro Kypcy HOBa cucTeMa poOOTH, MpU SKii Ha
JEKITISAX BHUKIAAEThCA BEIUMKHN 0O0CAT MaTepiandy, IO IJJIArae CcaMOCTIHHOMY
OCMHUCJICHHIO, @ KOHTPOJIb 1 KEpIBHUITBO IIi€0 pOOOTOI 3HAYHO OciabJIeH]
MOPIBHSHO 31 MIKOJIOK0, MTOCUIIIOE TPY/THOIII, TTOB'S3aH1 13 3aCBOEHHSAM HOBOTO 3MICTY
MaTeMaTUYHUX JUCIUILIIIH, TOMY IO BUKJIMKA€ HEBIAMOBIIHICTH MUHYJIOTO JOCBITY
MI3HaBaJIbHOI MISUIBHOCTI Ta HOBUX 11 (JOpM. Y CTYIEHTIB HE CKJIAJA€THCS ILIIICHE
VSBJIEHHS MPO JOCIIKYBaHy JUCLUUILUIIHY, a BIJICYTHICTb CHCTEMHOIO XapaKTepy
3HaHb MPHU3BOIAUTH JO HE3JATHOCTI 3aCTOCYBAaTH Il 3HAHHA, SKI 3T0JOM IIBUIKO
3a0yBarOThC .

BupimienHs paHoi npoOiieMd MOKIIMBE JIMIIE 32 YMOBHM JOCTYITHOTO 1
JETANTBHOTO BUKJIATy MaTepially B MIKUTBHOMY HiAPYYHHUKY, 110 JOTIOMOXKE IPUBYUTH
IIKOJISIPIB 10 YUTaHHS HaBYaJIbHOI JIiTEpaTypyd 1 O CAMOCTIMHOTO 3100yBaHHS
iHdopmarrii. ['o0BHE 3aBIaHHS CY4acHOTO BUMTEJNS MAaTEMAaTUKU - HABYUTH YYHIB
3100yBaTH MOTPIOHY 1H(POPMAITIF0 CAMOCTIIHO, HABUUTH iX YCBIIOMIIEHOMY YNTAHHIO
MaTeMaTHYHUX TeKCTiB. /g Toro mio0 MIKOJApI MOIJIM CaMOCTIHHO YHTaTH
HaBYaJIbHUN MOCIOHMK 3 MaTeMaTHKH, MOTPiOHO, 1100 BiH OyB HamUCaHUM y mepury
4yepry NSl y4HiB, a HE JUIs BUMTENA. [HTEepec 10 MaTeMaTUKH 3aJICKUTh e U Bif
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METOAVKH 11 BUKJIQJaHHs, BIJ TOTO, HACKIIBLKHA BMUIO Oyje moOyoBaHA HaBYAIbHA
po0oTa 3 TEKCTOM MiAPYYHHUKA. Y 3B’S3KY 3 IUM BUMTENI0 MAaTEMaTUKH HEOOXI1THO
BIJIITYKYBaTH HOBI €(EKTUBHI METOAM HaBUYaHHA 1 METOJUYHI NpUHOMH, SKi
aKTUBI3yBaJdu O IyMKY IIKOJSPIB, CTUMYJIOBAIM O iX O CaMOCTIMHOrO HaOyTTA
3HaHb. Y MUIITKOBOMY Billl (POPMYIOTECS MOCTIHHI IHTEPECH 1 CXUIBHOCTI O TOTO
Yy IHIIOTO TIpPEeAMETy, camMe B Il mepioJg NOTpiOHO MNparHyTd  3aIliKaBUTH
MaTEMaTUKOI0. 3p0O3yMIJI0, 0 MOXKIMBOCTI YPOKY B JAHOMY acHeKTi MPaKTUYHO
Oe3MexHi.

CydacHU#l MIKOJSp MPAKTUYHO HEMA€ y3arajlbHEHUX MaTEMaTUYHUX YSBIICHD,
a MaTeMaTuKa MoCcTae HabOPOM OKpeMHX (parMEHTapHUX PELENTIB 100 BUPIIICHHS
HU3KH JIOKATBHUX TMPAKTUYHUX 3aBAaHb. Buxia 3 Takoro cranoBwina Tpeda MIyKaTH,
Mepmr 3a BCE, B IOCWJICHHI BHUBUCHHS MATEMATHKH B CHCTEMI JOBY31BCHKOI
MIJITOTOBKM TEXHIYHUX BY31B. Ha »anb, iCHyloua ChOTOJIHI CHUCTEMa JI0BY31BCHKO1
iArOTOBKH (IMiATOTOBYI BiAIIICHHS, KYPCH, JiIel 1 KOJIEIKI) TOTY€E HE 10 HABYAHHS y
By31, a smme 10 3xa4di 3HO. 3Biacu moxoauTh 1 crnenudiyHa «pPerneTUTOPChKa
17ICOJIOTISI: HAIJICHICTh Ha BUPIMICHHS CYTO KOHKPETHHX, IMITYYHO YCKJIaIHEHUX
NpPUKIAAIB 1 Ha 3aCTOCYBaHHS TaK 3BaHUX «IITYYHUX» TMPUMOMIB 3aMiCTh
CUCTEMATUYHOTO BUBUEHHSI METO/IIB BUPILIEHHS PETEIHHO KJIAacu(PIKOBAaHUX 3aBIaHb.
VY 3B’A3Ky 3 UM JIOIIJIBHUM TaK0XX, MOXKJIUBO, 3aCTOCYBaHHS JNUQEPEHIIIOBAHOTO
nigxoay npu nposeaendi 3HO 3 maTemaTuku [yt pI3HUX TPYIT BUITYCKHHKIB.

3anpornoHy€eMo Tenep JAesiKi OpraHizaliiiHO-MEeTOANYHI 3aX0/d, CIPSIMOBaHI Ha
BJIOCKOHAJICHHS SIK IIKUIBHOI, TaK 1 By31BChKOI MaTeMaTUYHOT OCBITH 1 HIBEJIIIOBaHHS
PO3pPUBY MEXKIY pIiBHEM NPHPOJHHUYO-MATEMATHIHOI ITOATOTOBKHA BHITYCKHUKIB
IIKOJIM Ta BUMOTAMH BHWIINIB y QopMari HEMepepBHOTO OCBITHBOTO ITPOIIECY.
HIkinpHUE Kypc MaTeMaTHKH IMOBHHEH CTBOPIOBATH B YYHS MAaKCHMAaJbHO TOBHE i
IIJTICHE CIIPUAHATTS MaTeMaTHYHOI Hayku (Big EBKmima i ApxXiMena 10 Hammx JHIB).
JIOIIJIBHO BIAMOBHUTHCS Bifl TOJPOOUIIb, 3aCTaplINX ab0 APYrOopsSIHUX BiIOMOCTEH.
HaBmakwu, ysiBiIeHHS IpO JUCKPETHY MaTeMaTUKy (KOMOIHATOpHKA, €IEMEHTU Teopii
WMOBIPHOCTEH), MpPO ICTOPII0O MaTEMAaTUYHOI JAYMKH, 3aXOIUTIOI0YOi 1 TOBHOT
IpaMaTu3My, K icTopis Oynb-skoi cepu JIOACHKOI AISUIBHOCTI, X04a O KOPOTKHIA
OTJIsi7] 3aCTOCYBAaHHS MaTEMATUKH B PI3HUX Tally3sX Cy4acHOI HAyKH 1 TEXHOJOTIi, Ha
HaIll TIOTJISA/, MMOBUHHI OYTH BKJIIOUEHI B MPOTPaMU IIKIJILHOTO KYpPCy MaTE€MaTHKH.
Heo0xiHo MOBEpHYTH B KOy X04a O MOYaTKOBUN KypC JIOTIKH, TEKCTOB1 3aBJIaHHS
1, B3araji Bce Te, WIO0 CHOPHUSIE BMIHHIO JIOTIYHO MHMCIUTH, PO3YMITH CYTh
MOCTAaBJICHOTO 3aBJIaHHSI, 30CEPEIUTUCS Ha TOJIOBHOMY 1 BIIKMHYTH JAPYTOpPsAHE,
PO3BUBAE 3AATHICTH 3PO3YMITH JIYMKY 1HIIOTO 1 MPaBWJIbHO CHOPMYIIOBATU CBOIO.
MareMatrka Ha MepuIoMy Kypci HOBMHHA CTaTH CIOJIYYHOIO JJAHKOIO MIXK IIKOJIOHO 1
BUILIEM, 3alOBHUTH MPOTAIMHU, 3aKPIIUTH 1 MOTJIMOUTH 3HaoOMe, JOMOMOITH
HEJIETKOMY TIEpeXOJly BiJ MIKIIbHOI OMIKM 10 BY3IBChKOi CBOOOIM, 1, OTXKE,
BIAMOBIJAJILHOCTI, TOOTO . «HABYUTH BYUTHUCS»: TIaHyBATH CBif dYac, caMoMmy
BIJITIOBIJIaTH 32 PIBEHb CBOIX 3HAHb, BMITH OCMUCIIMTH IO 1 HABIMIO (2 HE TUTHKH, 5IK)
BUPIIITYETHCST 1 JI€ MOKHA 3aCTOCYBATH OTpUMaHi pe3yibTaTd. [l ychimrHoro
HaBYaHHS MaTEMAaTUKH, JIJI1 PO3YMIHHS 1 3aCBOEHHSI HABUYAJILHOTO MaTepialy B YUHS
MOBUHHI OyTH chopMOBaH1 y IIKOJI TPU CKIIAIOBI MUCTICHHSI:

- BHCOKMI pPiBEHb €JIEMEHTApHUX PO3YMOBHUX OIlepaiiil (aHami3y, CHHTE3Y,
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MOPIBHSHHSA, y3arajJbHEHHs, BUIIJICHHs TOJIOBHOTO, Kiacudikaiii Ta 1H.);

- BUCOKMH piBEHb AaKTHUBHOCTi, PO3KYTOCTI MHCIICHHS, IO BUSBISETHCS B
IPOJIYKYBaHHI BEJIUKOI KUIBKOCTI PI3HUX 1JIe, BUHMKHEHHI JEKIJIbKOX BapiaHTIB
BUPIIICHHS TIPOOJIEMH;

- BHUCOKHMM pIBEHb OPraHi30BaHOCTI 1 IUIECHPSIMOBAHOCTI MHMCIICHHS, IO
BUSBJISIETHCS] B YMIHHI BUJUTUTH TOJIOBHE, BUKOPUCTOBYBATH CXEMH, TaOJIMII Ta 1H.

TakuM 4YHMHOM, TPUPOJHUYO-MATEMATHIHA IMITOTOBKA € HAJA3BUYANHO
BOKJIMBOIO SIK JIJI1 CHCTEMH 3arajlbHOi OCBITH, TaK 1 JJII CHUCTEMHU I1HXCHEPHO-
TEXHIYHOI OCBITM Ha pI3HUX 11 PIBHAX, BIAICPa€ pOJb MOTYKHOTO MiATIPYHTS
HaCTyHHOCTi pI3HUX pIBHIB OCBITH Y BChOMY JAHIIOTY «IIKOJIA-3aKIaT BUIIO1
ocBiTi». HiBeroBaHHS pO3pUBY MiXkK plBHeM MPUPOTHUIO-MATEMATUYHOT TIATOTOBKU
BUITYCKHHUKIB IIIKOJIM 1 BUMOTaMH BUIIIB COpuUATUME (HOPMYBAHHIO Y MarOyTHIX
¢daxiBIiB  CHUCTEMHO  OpTaHi30BaHWX  IHTEICKTyaJIbHUX,  KOMYHIKaTHBHUX,
CaMOOPraHi3ylOYuX HABUYOK, JTO3BOJUTH 3/IMCHIOBATU MPOAYKTHBHY MpodeciiiHy
JUSUTBHICTD y IIUPOKOMY COIIaIbHOMY, EKOHOMIYHOMY 1 KyJIbTYPHOMY KOHTEKCTaX.
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PO3pPUBY Mik piBHEM HNPHUPOJHUYO-MATEMATHYHOI MiATOTOBKH BHUIIYCKHHUKIB IIKOJHU |
BHMOraMHu BHMIIIB y (opMaTi 06e3mepepBHOro OCBITHHOr0 mpouecy. Y cTaTTi IMpoaHali30BaHi
OCHOBHI TPY/AHOIIl NpU (GOpPMYBaHHI BHYTPILIHIX 3B’SA3KIB MIXK €TallaMyd MaTeMaTU4YHOI OCBITH Ta
3allpONOHOBaHI  JeAKl OpraHi3aliifHO-METOIUYHI 3aXOAM, CHPSAMOBAaHI Ha BJIOCKOHAJIEHHS SIK
HIKIJIBHOT, TaK 1 BY31BChKOT MaTeMaTUYHOI OCBITH JUIsl 3a0€3MeUeHHs [IUTICHOCTI 1 Oe3mepepBHOCTI
OCBITHBOTO MIPOIIECY Y JIAHIIl «IIIKOJIAa-3aKIa]l BUILOI OCBITH.
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KirouoBi cjioBa: MmaTreMaTH4Ha OCBITa, MPUPOJIHUYO-MAaTEMAaTUYHA IT1ITOTOBKA BUITYCKHHUKIB
IIK1JI, BAMOTH BHUIIIB, O€3MepEepPBHUIN OCBITHUH MPOIIEC.

AnHoranusi. Makoron E. A., Ilerpenko H. b., lymuu E. A. Ilyrn HuBesupoBaHus
pa3pbiBa Me1y YPOBHEM €CTECTBEHHO-MATEeMATH4YeCKOM MOATO0TOBKH BBINYCKHUKOB HIKOJIbI
U TpeOGOBAHUSIMH BY30B B (popMaTe HelnpepbIBHOIO 00pa3oBaTeIbHOro mpomecca. B crarse
MIPOAHAIM3UPOBAHBl OCHOBHBIE TPYIHOCTH TpU (OPMHUPOBAHWM BHYTPEHHHUX CBS3EH MEXIY
rarnnaMm MaTeMaTHYCCKOI'O 06pa3013aH1/1;1 U NOpCAIOKCHBI HCKOTOPBIC OpraHu3alliOHHO-
MCTOAUYECCKUEC MECPOIPUATHA, HAIPABJICHHBIEC Ha COBCPHICHCTBOBAHHME KaK IMIKOJBHOI'O, TaK H
BY30BCKOI'0 MareéMaTU4€CKOIro 06pa3013aHI/1;1 JIJIIsL olecrieueHus HOCJIOCTHOCTH W HCIPCPBIBHOCTHU
O6p8.30BaTeJ'IBHOFO IIponecca B 3BCHC «IIKOJA-UHCTUTYT».

KiaroueBble cJioBa: MaATEMATHYICCKOC O6pa3OBaHI/Ie, CCTCCTBCHHO-MaTCMaTHYCCKasa
IMOATr0OTOBKA BBIITYCKHUKOB IIKOJI, Tpe6OBaHI/I$I BY30B, HerepBIBHBIfI O6p330BaTeHBHLIﬁ Imponecc.

Summary. Makogon H., Petrenko N., Dumich Ye. Ways to reduce the gap between the
natural and mathematical training level of school graduates and the requirements of universities in
the continuous educational format process. The article analyzes the main difficulties in forming the
internal relations between the stages of mathematical education and proposes some organizational
and methodical measures aimed at improving both school and university mathematical education to
ensure the integrity and continuity of the educational process in the «school- high educationy.

Keywords: Key words: mathematical education, natural and mathematical preparation of
school graduates, requirements of high school, continuous educational process.

H. A. Tapacenkosa
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Yepracu, Yrpaina

ntaras7@ukr.net

METO/IOJIOTTYHI ACIIEKTH 3ABE3NNEYEHHS IKOCTI MATEMATHYHOT
OCBITH CTYJAEHTIB-IEPIIOKYPCHHUKIB

3a0e3nedeHHs] SAKOCTI HAaBYAHHS MOJIOJOTO TOKOJIHHS TOB’s3aHE 3 HU3KOIO
npobsieM. CKJIaHICTh, KOMIUIEKCHICTh, 0araToacnekTHICTh IIUX MpoOJieM BHU3HAYAE
HEOOXI1THICTh 3aCTOCYBaHHS CUCTEMHOTO MIIX0y /10 X aHali3y.

CucreMHMI TiAX11 CIPSIMOBYE HayKOBY IyMKY Ha palloHaJIbHE PO3UJICHYBAaHHS
00’€KTa, M0 MI3HAETHCS, OCKUIBKH 1HAKIIE MEPBICHO IUIICHUI CUCTEMHHI 00’ €KT HE
MIIOA€TECA BHUBYEHHIO. J3TIIHO 3 METONOJIOTIYHMMH nojiokeHHsmu B. T
AdanacoeBa, 1. B. bnay6epra i E. I'. IOnina, b. ®. JlomoBa, 03HakaMu CUCTEMH SIK
IIIJTICHOTO YTBOPEHHS BHCTYIAIOTh: IHTETPATHUBHI SIKOCTI; CKJIAJOBl €JIEMEHTH,
KOMITOHEHTH, YaCTHHH, CTPYKTypa, TOOTO 3B’S3KH Ta BITHOMICHHS MiX CJICMCHTAMH K
yacTUHaMU; (YHKIIOHAJIbHI XapaKTEPUCTUKH CHUCTEMH B IIIJIOMY Ta OKPEeMHX ii
KOMIIOHEHTIB, HAasBHICTh B3a€MO3B’S3KIB 1 B3a€MOJIl 13 CHCTEMaMH HM)KYOrO YU
BUIIIOTO TOPSAKY, CTOCOBHO SIKMX JlaHa CHCTeMa BHCTYIA€ SIK YacThHA abo IIiie;
ICTOPUYHICTh, HACTYIHICTh SIK 3B’SI30K MUHYJIOT'O, TEHEPIIIHHOIO 1 MalOyTHHOTO Y
CUCTEMI Ta 1l KOMIIOHEHTAaX.

3apa3 BKe 3araJIbHOMPHUIHSATUM € TOJOKEHHS MPO Te, M0 PO3BUTOK OLTBIIOCTI
CYyCNUIBHMX $IBUIL, y TOMY YHCJII ¥ OCBITH, MIIAKOPA€ETbCA (PyHIaMEHTaIbHUM
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3aKOHAM CHHEPreTUKH — Teopii HecTabinbHOCTI ckinaaHux cucteMm (I. Ilpuroxun Tta
1H.). 3acCTOCYBaHHS CHHEPreTUYHOI METOAOJOTIl A PO3B’si3aHHS MPOOJIEM OCBITH
o3Hauae, Ak 3azHadyae B. C. Jlyrail, mO «KOXHHI pe3ynbTaT KOHKPETHOI
neAaroriyHoi aii morpedye HEraifHOrO aHaii3y B IUIaHI MOTO 3ICTaBJICHHSA 3 METOIO
miei mii» [1], oCKUIBKK y BHUMNAJKYy iX 30iry mejaroridyHa fis € KOHCTPYKTHBHOIO
CUJIOIO, @ B 1HIIIOMY BHMAJAKYy — PYHHIBHOO. OCOOIMBO TOCTPO Il MTUTAHHS IMOCTAIOTh
Ha 3JJaMHUX €Tanax OHTOTEHEe3y JIOJMHU, KOJHU 1i OCOOUCTICTh K CKJIaJHA CHUCTEMa
00’ €KTUBHO MPUXOAUTH y HECTAOUIbHUN CTaH.

OpauH 13 TakuxX NEpioAiB MpHUMNanae Ha | cemecTp Mepmioro Kypcy HaBYaHHS Y
3aKiaal BUINOI OCBITH. JloOpe BiloMO, IO MEPUIOKYPCHUKH 3a3HAIOTh 3HAYHUX
yIpyAHEeHb B OpraHi3alii BJacHOI HABYANbHOI JiANBHOCTI. IM JOBOJUTHCH
OMpalbOBYBAaTH 3HAYHI 3a OOCATOM MACHBH JAaHHMX, NPUUOMY HE JUIIE IiJ]
KEpIBHUITBOM BHKJaJaya, a ¥ y camocTiiHiil poOoTi. Ilpu npomMy BiACYTHICTBH
HEOOX1THOTO JOCBIy HAIPY>KEHOT IHTEIEKTYalbHOI Ipailli, HeIOCTaTHLO CPOPMOBaHI
BOJIBOBl SIKOCTI HEPIJIKO CHPUYMHIOIOTH CEpPHO3HI BHYTPILIHI ICHUXOJIOT1YHI
KOH(ITIKTH, BiAuyTTs HeBaadi. Curyalii «HEYCHIXy», «OCOOHCTICHHX MOpPa30K»
MOPOJDKYIOTh HETAaTHUBHY YCTAHOBKY IIOJ0 MOJIMBOCTEH OIMaHyBaHHS MAaT€MAaTHKH.
CBo€10 ueproro, 1€ ITPU3BOJUTH JO 3HMKEHHS Mi3HABAJIbHOI aKTUBHOCTI CTYJCHTIB,
MPOJIYKTUBHOCTI iX HAaBYaHHS 1 0COOMCTICHOTO 3POCTAHHSI.

VY OUIBIIOCTI MEPIIOKYPCHUKIB TICUXOJIOTTYHUN TUCKOMGMOPT MIACUIIOETHCS U
TUM, 1110 y L€l Nepioj] NPUHIUIIOBO MO-1HIIOMY BUOY/IOBYETbCS CUCTEMA CTOCYHKIB 3
OTOYYIOUHMMH. BCTynuBIIM A0 3aKiIaay BHILOI OCBITH, MOJIOJA JIFOAMHA TOTPAIUISE 10
30BCIM HOBOT'O JJisl HEI COLIyMY, SIKUW TUIbKHA PO3IMOYMHAE CBOE OYTTS SK CKJIaJHA
cuctemMa. Y mepmioMmy ceMectpi (aktuyHO Oepe cTapT HOBUM  BUTOK
CaMOCTBEP/KEHHSI  MEPIIOKYPCHHKA K  OCOOMCTOCTI, BH3HAYAETHCA  HMOTO
leEpapXi4HUIl CTaTyC y KOJIGKTHBI CTYJEHTCHKOI Tpymnu, Kypcy. Bce 11e He Moxe He
BiIOMBATHCA Ha X0/l ¥ pe3yJibTaTax HaBYaHHs. HeraTuBHI HACIIAKUA HEPIIKO AAIOThH 1
moOyTOB1 TPOOIEMH, 3 IKUMH CTHKAETHCS TIEPIIOKYPCHUK.

CucreMHMII TIAXiA 3 ypaxXyBaHHSIM HOr0 CHHEPreTHYHOI'O AaCMEKTy Jae
MO>KJIUBICTh BUSBUTH TJIMOMHHI MEXaHI3MHU W 3aKOHOMIPHOCTI MPOTIKAHHS MPOIECIB
3arajJpHOTO 1 MAaTeMAaTHUYHOTO PO3BUTKY CTYACHTIB, MPOTHO3YBAaTH KIHIEBUN
pe3yabTarT I[UX TMPOIECiB, JHUJAKTUYHO BHBAXXEHO BHOYJIOBYBaTH OCBITHIO
TpaekTopiro cryaeHTa. OCHOBHUM 3aBJaHHAM CHUCTEMHOTO MiIXOMY SK METOO0JIOTii
HAayKd € PpO3poOKa METOAIB JOCHIJKEHHS W KOHCTPYIOBAaHHSA CKJIAQJHUX 32
Oprasizaii€ro 00’ €KTIB SK CUCTEM.

Y HaBYaHHI MaTEMAaTHKH SK CKJIaJHI CHCTEMH, SIK CUCTEMH CHUCTEM, Ha HaIIy
TYMKY [2], MatOTh PO3TIISIATUCS: 3MICT MATEMaTUYHOI OCBITH; OTepalliifHa CKJIaJoBa
OCBITHBOTO TIPOIIECY; OCOOMCTICHUI aCMEKT MPOIECYy HABUAHHS, YUIHHS SK MPOIIEC
MEPETBOPEHHSI OCOOMCTOrO JIOCBIAY YYHIB/CTYJEHTIB; OpraHizamiiiHa 1 KepiBHa
MISJIBHICTH BUKJIa1aya.

CTpmXKHEBUM 3aBIaHHSAM Ma€ BHUCTynaTH (OPMYBaHHS CHCTEMHHX SKOCTCH
3HAHb CTYJEHTIB K OCHOBH iX MPO(}eCiifHOI KOMITIETEHTHOCTI.
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MaTEMaTHKU CTYACHTIB-TIEPIIOKYPCHUKIB.

Summary. Tarasenkova N. A. Methodological aspects of ensuring the quality of
mathematical education of first-year students. The article considers the place and role of the
system-synergetic approach in ensuring the quality of teaching mathematics to first-year students.

Keywords: mathematics education, system-synergetic approach, teaching mathematics of
first-year students.

Annoranus. TapacenkoBa H. A. MeToaojioruueckKkue acnekThl 00ecredeHHsl KauyecTBa
MATeMATHYeCKOTr0 00pa3oBaHus CTYAeHTOB-MEPBOKYPCHUKOB. B cTaThe pacCMOTPEHBI MECTO U
pOJIb CUCTEMHO-CHHEPreTUYECKOT0 MOJAXO0Aa B OOECIeueHUH KadecTBa OOY4YEeHHs] MaTeMaTHKe
CTYIAEHTOB-IIEPBOKYPCHUKOB.

KitoueBble cjioBa: mareMaTtudyeckoe oOpa3oBaHHE, CHCTEMHO-CHHEPIeTHUYECKUN TMOAXO,
o0ydJeHne MaTeMaTHKe CTYICHTOB-TIEPBOKYPCHUKOB.



PO3JILT 2
THHOBALIIHI MIIXO/IA O PE@OPMYBAHHS I BIOCKOHAJIEHHS
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OCBITH
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olha.vashulenko@gmail.com

®YHKIIII IHTEPAKTUBHOI'O TEOMETPUYHOI'O CEPEJOBHUIIIA Y
KOMIIETEHTHICHOMY HABYAHHI YYHIB

['eomeTpis SK HaBYaIBHUM MpPEAMET Ma€ I[UPOKI MOXJIMBOCTI  JUIS
IHTEJIEKTYyaJIbHOTO PO3BUTKY IIKOJISIPIB 1 BIUIMBY Ha 1XHIO ocoOucTicTh. DopmyBaHHs
B YUHIB 00’ €KTHMBHOIO 1 LIIICHOTO YSIBJIEHHS MPO 00 €KTH, (POPMU HABKOIHUIIHBOIO
CBITY 1 iX BJIACTHBOCTi, PO3BUTOK IPOCTOPOBOI YSIBH, JIOTIYHOI'O 1 AUBEPrEHTHOIO
MUCJIEHHS, 1HTYillli € KOMIIOHEHTaMHu peaji3amii KOMIETEHTHICHOTO MiAXOay Y
HaBYaHHI.

AHani3 pe3ynbTaTiB 30BHIIIHHOIO HE3AJIEKHOTO OIIHIOBAHHS 3 MaTeMaTHKU
CBITYUTH TIPO T€, IIO TEOMETPiA JJisl IIKOJSAPIB € OAHUM 13 CKIAJHUX MPEIMETIB.
Bunyckauku mkini ab0 HE BUKOHYIOTh TE€OMETPUYHI 3aBIaHHS B3araii, ado
pPO3B’S3YIOTh TUIBKM 3aBJaHHs 3 IUIaHIMeTpii. Jluiie He3HayHa YacTUHA YYHIB
NpUCTyNa€e A0 pO3B’SI3yBaHHS CTEPEOMETPUUHUX 33]a4, a BUPIIIYIOTh iX MOBHICTIO —
onunuill. [IpuunHoIO TaKoi cuTyarlii € TpaauiliiiHa METOANKA BUKIIAJaHHS TEOMETPIi,
IO TpaIfOE HE Ha KOPUCTb (PopMyBaHHSI OOpa3HOro0 MUCJIEHHSA. TOMy OCTaHHIM
4acoM MEJaroru-AI0CHIAHUKMA 3BEpTalOTh yBary Ha IOMIYK METOMIB HaBYAHHS
reOMETpli, 3aCHOBAaHMX HA ONTUMAJILHOMY MO€JHAHHI JIOTTYHOTO 1 HAOYHO-00Pa3HOTrO
MUCIIEHHS.

Buxopucranns cywyacHux iHpopmaiiitHo-koMyHikaniiaux TexHomorid (IKT)
N03BOJISIE 3MIHUTH TPAJMUIMHI TIAXOAM 10 HaByaHHSA reomeTpii. Ilpu mpomy
3actrocyBanHa IKT sk 3aco0y HaBuaHHA HE TOBHHHO 3BOAWTHCS JO MPOCTOI
UTIOCTpalli HaBYaJIbHOTO MaTepiaity, MaloTh OyTH 3a/lisiHI BC1 HOTO @yHKYii.

@yukyiss Haounocmi. 3a YMOBU BHKOPUCTAaHHS KOMIT'IOT€pa Yy HaBYaHHI
reoMeTpli HAOYHICTh pEaNi3yeThCAd MUISXOM MpeAcTaBieHHs i1Hdopmarii mpo
reoOMeTpuYHi 00’ €KTH B cmamuyi 1 B ounamiyi. Taka MeToauka cipusie OpMyBaHHIO
B Vy4YHIB 00pa3y o00’€kTa, MNpo SKUW 14€TbCsl Yy O3HAUYE€HHI YHM TBEP/DHKCHHI,
YCBITOMJICHHIO HOTO BJIACTMBOCTEM Ta ICTOTHUX oO3HaK. J[ns dopmyBaHHS
MIPOCTOPOBOI YABU YUHEBI HEOOX1THO HAKOMUYUTHU JIOCTATHIO KUIBKICTh TPOCTOPOBUX
ysiBIeHb. BiamoBigHe mnporpamHe 3a0e3MeYeHHs HaJa€ MOKJIUBICTh CHOTJISAATH
BEJIUKY KIJIBKICTh TEOMETPUYHOI HAOYHOCTI 3 HEOOXITHUMU aKlieHTaMu. KopucHuMu
TaKOX € aHIMallll reoMeTpuyHuX 1. Hanpukmnaa, aemoHcTpallis mody10B nepepisis
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0araTorpaHHUKIB JOMOMAarae yCBIIOMUTH BIAMNOBIIHI METOAM 3 YypaxXyBaHHSIM
TICUXOJIOTIYHUX OCOOJIMBOCTEH YUHIB.

Komm’torepHa  quHamMiyHa  1HTEpHOpeTaliss TEeOMETPUYHUX  TOHATh €
IHHOBAIIMHUM MIAXOJOM Yy HaBYaHHI reomerpli. [IuHamiuHa iTrOcTpamis — I
peanizailis KOMIT'IOTEpHUMH 3aco0aMu  e€deKTy pyxXy TIeOMETPpUYHOIo 00 €KTa.
JluHamivyHl MOJeNl — IHTEPAaKTHUBHI MOJEI, BJIACTHUBOCTI SKHUX KOPUCTYyBau MOXKE
IIIJIECIIPSIMOBAHO 3MIHIOBAaTH B TIPOIlECl iX cHorjsgaHHs. [IpuHIUI JUHAMIYHOCTI
MOKJIAJEH0O B OCHOBY CHCTEM JHWHaMIYHOI TeoMeTpii abo 1HTEpPaKTHBHHUX
reoMeTpuyHuX cepenoBul. Hampukian, AuHaMiuHI MOJET OMKUCAHOTO 1 BIMCAHOTO
KOJa BIHOCHO TPHUKYTHHKA JONOMAralOTh Yy4YHSM HAOYHO TEpPEKOHATHCS Y
0COOJIMBOCTSIX PO3MIIICHHS TOUOK JOTUKY TPUKYTHHKA 1 KOJIa HE3aJIeKHO BiJ] BUIY 1
pPO3MIpiB TPUKYTHHKA.

@yuxyin modentosants. KoM I0TepHE MOJICIIIOBAHHS TEOMETPUYHUX MO €
KOPUCHUM IHCTPYMEHTOM Y T€OMETPUYHHMX JOCIIJPKEHHSAX, 32 JOTOMOIOI0 SIKOTO
MO’KHa €KCIEPUMEHTAIbHO BUSBIIATH HOBI IIKaBi reomeTpuuHi (akTu. Pe3ynbratu
KOMIT FOTEPHOTO E€KCIEPUMEHTY I YYHIB € MEPEKOHJIMBIIIMMU II0J0 1CTUHHOCTI
TBEP/DKCHHS, HIK TOTOBI JIOTi4HI jJoBefeHHS. OdYeBUIHO, 10 BIIACTHBOCTI
F€OMETPUYHUX TOHATH Ta iX ICTOTHI O3HAaKW, 3a(iKCOBaHI B MOJENI, CTalOTh
HAOYHMMHM JIJISi YYHIB TOJ1, KOJM BOHU cami Opaiu y4acTb y CTBOPEHHI MOJEINI.
KoM’ toTepHuii eKCriepuMeHT JJ03BOJISIE BU3HAYATH XapaKTEPUCTUKN T€OMETPUYHOTO
00’€KTa BIAMOBIAHO JO0 3aJlaHMX YMOB, BUSIBIISITU BJIACTUBOCTI 00’€KTa 3a MEBHUX
J0JTaTKOBUX YMOB, MIATBEP/KYBAaTH a00 CIPOCTYBATH TINOTE3Y JOCIHIIKEHHS.

Metoauka 3acTOCyBaHHS KOMITIOTEPHOTO €KCIIEPUMEHTY JI0 BHBUYCHHS
reometpli 3acobamu IKT crnpusie BUXOBaHHIO B YYHIB JMBEPreHTHOTO MUCIICHHS,
CIOPSIMOBAHOI'0, 30KpeMa, Ha BIAIIYKAaHHS pI3HUX BAaplaHTIB pO3B’A3aHHS MEBHOI
npoOjemMHol cuTyauii. BaxnuBum MexaHI3MOM (OpMyBaHHS JUBEPreHTHOIO
MUCJICHHS € TaKOX THTYIIIisl, IKa MOXE CIIPAIIOBATH, SKIIO MPO0JieMy IMOCTaBIEHO, a
aKLEHT 3 1HTEJIEKTyaJIbHO1 IIEPEHECEHO Ha YyTTEBY cepy.

Takum 4MHOM, IHTEPAKTUBHE T€OMETPUUHE CEPEIOBUIIE HAJA€ TECOMETPUUHOMY
HaBYaJLHOMY MaTepiaiy SKICHO HOB1 TUJAKTUYH1 MOXKJIMBOCTI.

AHorania. Bamynenko O.I1. ®yHkuii iIHTEPAKTUBHOI0 reOMETPUYHOIO CepeJOBHINA Y
KOMIIeTEHTHICHOMY HaB4YaHHi y4HiB. [IpuBepraeThcsi yBara 10 BHUKOPUCTaHHSI CY4YaCHUX
iHpopMaLiiHO-KOMYHIKallIHMX TEXHOJIOTi Ha ypoKax reoMeTpii y cepeHiil 3araabHOOCBITHIH
IIKOJIi 3 METO0 KOMITIETEHTHICHOTO HaBUaHHS y4YHiB.

Kuarouosi cioBa. ['eomeTpis, KOMIETEHTHICHE HaBYaHHS, 1H(POpMaliliHO-KOMYHIKaIlIHHI
TEXHOJIOTI.

Annotation. Vashulenko O.P. Functions of interactive geometric environment in students'
competency teaching. Attention is drawn to the use of modern information and communication
technologies in geometry lessons in the secondary school for the purpose of competency teaching of
students.

Keywords. Geometry, competency teaching, information and communication technologies.

AnHoTanus. Bamyiaenko O.Il. OyHKIMH MHTEPAKTHBHON reOMeTpPHYeCKOH cpeabl B
KOMIICTEHTHOCTHOM oﬁyqeﬂu INIKOJIBbHHUKOB. HpI/IBJ'IeKaeTCSI BHMMAHHME K HCIIOJIB30BaHUIO
COBPCMEHHBIX I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJOTHI Ha YpOKax TE€OMCTPUU B
cpeaHeit 001eo0pa3oBaTeNbHON MIKOJIE C 1IETIbI0 KOMIIETEHTHOCTHOTO O0YUYEeHHUS yJaluxcsl.

KiawueBble ciaoBa. [eomeTpusi, KOMIETEHTHOCTHOE oOOy4YeHHE, HH(POPMALMOHHO-
KOMMYHHUKAIITMOHHBIC TCXHOJIOTUH.
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«I[TPOBJIEMA TPHOX MOB» AIK OCHOBHA IIPOBJIEMA BITPOBA/ZKEHHSA
BIJITHI'BAJIBHOTI'O IIAXOAY

VYkpaiHa miaTBepAusa CBIA €BpOMEHCHKUN BHUOIP Ta 30BHINIHBOMOMITUYHHIMA
BekTop (KoHcturymist YkpaiHu), NPUXUIBHICTH JI0 €BPOINEHCHKOI I1HTErparii Ta
rinobamzamii (Yroga mnpo Acomiamito Mk YkpaiHoroo Ta €C, 4YIEHCTBO B
€BpornelcbkoMy MPOCTOpl BUINOI OCBITH, €BpONEHCHKOMY HAayKOBOMY IPOCTOPI,
IHIIMX MDKHApPOJHUX 1HCTUTYIISIX, MAapTHEPCTBaX 1 CHIBPOOITHUIITBAX). YKpaiHa
BU3HAE AHTJIHCHKY MOBY SIK KIIOUYOBY KOMIIETEHIIIO B yMOBaxX IHTerpaiii Ta
riobamszaiii €KOHOMIKHM, I1HCTPYMEHT MDKHApOJHOTO  CIUIKYBaHHs, 3aci0
NpUETHAHHS IO €BPONEHCHKOTO OCBITHROIO, HAYKOBOT'O Ta MPO(ECiiHOro MpoCcTopy,
YMOBU €(QEeKTHBHOI IHTerpamii Ta (AKTOpy EKOHOMIYHOTO 3POCTAHHS KpaiHU.
BaxxnuBicTh aHTIHCHKOI MOBH JIJIs1 JOCTYITY Ta PO3IIMPEHHS OCBITHIX 1 MpodeciitHuX
MO>KJIMBOCTEN JIFOJIMHU BU3HAETHCA YKpPaiHOWO 1 BiAOOpakeHa B PAAl HalllOHATBHUX
cTparerii Ta iHimiaTus [5].

Mu mnpomnoHyeMO pO3TJSHYTH TMPOIEC OpraHizailii JBOMOBHOTO HaBYaHHS B
IIKOJI1 Ha MPUKJIAJIl OCBITHBOTO MpoIecy 3 (Pi3ukKHu.

Onniero 3 yMOB €()€KTUBHOTO BIIPOBAKEHHS OUTIHIBAJIBHOTO IMIJIXOMY ITiJT Yac
HaB4aHHA (i3uku [3] € piBeHb BOJIOMIHHSA YYHSIMH MOBOIO (Di3MKH MPH CIIJIKYBaHHI
SK P1IHOIO, TaK i 1HO3EMHOIO MOBOIO.

KoxHili 13 Hayk nmpuTamaHHa MOBHa crienudika, BU3HaAU€Ha OCOOJIMBOCTIMU Ta
3aBAaHHAMU I11€1 Hayku. MoBa ¢i3uku (M®D) BU3HAYAETHCA, K CYKYIMHICTh HAYKOBUX
TEPMiHIB, CHUMBOJIIB, TIPaBUJ IXHBOTO CKJIAJIaHHS 3a JIOMOMOTOIO JIOTIKO-
MaTeMaTUYHUX MO3HAYCHbB, TIYMAUYCHHS iX Ta OTICpyBaHHS HAUMH.

M® Bkmouae B cebe Tpu OCHOBHI KommnoHeHTH. H. BaBpenuyk [1, c. 7]
Ha3MBaJa 1€ «IMpodieMa TPhOX MOBY», IPU LOMY, Ha HAIy TYMKY, 3a3HAYEHI «TPH

MOBH» TICHO B3aEMOJIIIOTH MiXk co00t10 (prc. 1)
Mpobaemy TRLOX MOE

! ! !

MOEB3 Y4HA ™ HayHKOES MOEA NpegmeTa MOEBS EYMTENA

f |

Puc. 1. IIpo6s1ema TppOX MOB

MoBa yuHsa O0a3yeTbcsi Ha TOYATKOBUX BIJIOMOCTSIX 13 IPUPOJIHUYO-
MaTeMaTUYHUX JUCIHUILIIH, SKUMH BIH OBOJIOJIB 1]l YacC MOMEPEIHbOI0 HaBYaHHSI, Ta
MOT0 3BUYaiiHIi pO3MOBHIM MOBI.

HaykoBa moBa mpeamera mnependadae Mepesik TEPMiHIB, SKUMH HEOOX1THO
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OBOJIOJIITH YYHEBI Y IPOLIEC] HABYAHHS.

MoBa BuutTens € 3acoboM Tiepedadi y4HeBI HaykoBoi iHQopwmarii Ta
dbopMyBaHHS B HBOTO HAyKOBOi MOBH 3 ONOPOI0 Ha IMOMEPEIHI0 MOBJICHHEBY
KOMIIETCHTHICTh yUHSI.

B ocBiTHBOMY mporieci 3 (pi3MKHM BaXJIHWBO, 100 y4€Hb 3BHK UYyTH HAYKOBY
Gbi3uyHy  TEepMIHOJIOTiIO, 10  3a0e3ledyye  PO3BUTOK  HMOro  MOBJIGHHEBOI
KOMIETeHTHOCTi. [l  3abe3meueHHss TpU  I[bOMY PO3BHUTKY  TIPEIMETHOI
KOMIETEHTHOCTI 3 (I3MKH MH MPOMOHYEMO VYYHSAM, BHUXOASYM 3 JOCIIIKEHb
M. L. CamoBoro [8], cTBOproBaTM JBOMa MOBAMH CTPYKTYPHO-JIOTIYHI CXEMH
HaBUYAJILHOTO MaTepiary 3 (i3UKH.

[lepciekTHBOIO MOAANBIINX JOCTKEHb € OLIbIl JeTalbHE BHUBUCHHS
OKPECJICHHX MpoOJeM Ta Po3poOKa MOBHOIIHHOTO CIOBHUKA 3 (DI3UKH 1HO3EMHOIO
MOBOIO ISl IOKPAILEHHSI 3HAHb Ta YMIHb Y4YHIB 3 (PI3UKHA B YMOBaX 3alpOBAKEHHS
OUTIHTBAJILHOTO MiAXOTY.
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Abstract. 1.V. Verhun «Three languages problemsy» as a major problem of implementing
the billing approach. The results of theoretical research and practical implementation of the
method of introduction of the language of physics on the principles of the bilingual approach in
general secondary education institutions are covered in the article. The paper proposes to improve
the methods of observing the language of physics in the teaching of a school course in physics.

Key words: competence, bilingual approach, physics language, integration, educational
process, physics teaching methodology, structural and logical scheme.
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OJ0 BUBHAYEHHA POBOTU B TEPMOJAUHAMIILI

[TonsiTTst «poOOTa» € OJHUM 3 OCHOBHUX TNOHATH (i3uku. Tomy mij Yac
MIJTOTOBKM MalOyTHIX BUYMTENIB (DI3UKKA I[bOMY NUTAHHIO TPHUAUIIETHCS 3HAYHA
yBara siK IiJl 4aC BUBYEHHSI NMPEIMETIB METOJAUYHOrO UKy, TaK 1 MiJ] 4ac BUBYCHHS
3arajibHOi Ta TEOPeTUYHOI (Pizuku. B miapyuyHukax i3 Kypcy 3arainbHoi ¢izuku [1, 2,
3] poboTy B TepMOAMHAMII PO3MIAIAIOTh K MEXaHiuHy poOOTYy CHJI THUCKY TpH
3MiH1 00’ €My TEPMOAMHAMIYHOI CUCTEMH:

A= [pAV 1)

B kypci teopetnuHoi (Pi3UKK BIAMIYAETHCS, 0 POOOTO HA3UBAETHCS OYIb-
SKWW CIOCIO mepenadi eHeprii, sSkuil MOB'sI3aHUi 31 3MIHOK 30BHIIIHIX MapaMeTpiB
cucremu [4,5].

Meroro cTaTTi € BHU3HAYEHHS HAMOUIbII MOLIMPEHUX BUJIB POOOTH,
00yMOBJIEHUX 3MIHOIO JICSIKUX 30BHIILIHIX MapaMeTpiB TEPMOJAUHAMIYHOI CUCTEMHU.

JI71s1 pIBHOBaXKHUX MPOIECIB poOOTa, 110 3AIMCHIOETHCS MPU HECKIHYEHHO MaTiif
3MiH1 30BHINIHBOTO TTapamMeTpa A, TOPIBHIOE:

6A = AdA (2)

ne A — y3arajibHeHa CuJjia, sika BIJIMOBIIA€ MapaMeTpy A.

[Tin yac pIBHOBaXKHOTO aA1a0aTHOrO MEPEXOy BHYTPILIHS €HEPris 3MIHIOETHCS
Ha:

ou
dv =2 dA 3)
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3MEHIIECHHST €Heprii 3a paxyHOK MapaMmerpa A; piBHE poOOTI BIAMOBIIHOI
y3araibHEHOI cuiM A;, siKa BU3HAYAE€THCA 32 HOPMYIIOIO:

t==(), (4)

Posrnsaemo 3actocyBanns (2) 1 (4) 1o pizHUX (I3UYHUX IPOIIECIB, BpPaXOBYIOUH
3HaHHS Kypcy 3araibHol ¢isuku [1, 2, 3, 6].
EnemeHnTapra poOoTa po3IMIMPEHHS ra3y:
6A = pdV (5)
PoboTta cui moBepxHEBOro HATATY HaIlpaBlieHAa HAa 3MEHIICHHS TUIOII MOBEPXHi

0A = —F,,,dr = —oldr = —adS (6)
VY3aranpHEeHOI0 CHIIO0 € KOedilI€EHT OBEPXHEBOI0 HATATY ¢. BuzHauumo ii Ha

OCHOBI (4), BpaxOBYIOUH, 1110 IOBEPXHEBA €HEPTis piBHA 05
d(oS)

A=~ as. ¢ (7)

[Tonsipuzanis mienieKTpuUKa IMOB’s3aHa 31 3MIHOIO HOro BHYTPIIIHBOI €HEprii 3a
paxyHOK poOOTH CHJI €JIEKTPUYHOrO oJis. BusHaunMo nuromy poOoTy, po3paxoBaHy
Ha OJMHULIIO 00’ €MYy.

PospaxyeMo eneMeHTapHy poOOTY MOJsipU3allii, OB’ sI3aHy 3 PyXOM 3aps/IiB, sKi
CTBOPIOIOTH TMOJIE. PO3MISIHEMO IJIOCKUIT KOHJIEHCATOP, 3allOBHEHUI J1EIEKTPHKOM.
3’emHaeMO OOKITaTUHKY TIpoBigHUKOM. Hexaii 3apsa dq mepeiine i3 onHi€l TuracTHHA
Ha ixmy. [Ipu oMy BUKOHYEThCst pobota §A = —A@pdq = —Eldq, ne | - BincTanp Mix
IUIaCTUHAMHU. [HIyKIIIsI €EKTPUYIHOTO OIS 3aJI€XKUTh BiJL 3apsaay IacTul D = o = %, ae S

— TUTONIA IJIACTHH.
PoGoTa BijlHECEHA 10 OAMHULIL 00’ €MY JIICJIEKTPUKA
SA = —EdD (8)
Buznauumo 1o po6oty Ha ocHoBi (3). I'ycThHa eHeprii eJeKTPUYHOTO MOJIs
JeNIeKTPUKa
w = %ED = %E(EOE + agyE) = %(SOEZ + agyE?) (9)

. 1
Po6ota nonsipuzanii 6e3 poOoTH 30y IKEHHS MOJIA Y BAaKyyMl W, = 5 goE?:

Wyon = W — Wy = %aeoE2 (10)
3MiHa 11i€1 eHeprii mpy 3MiHI MO

dw = aeyEdE (11)

SA = —agy,EdE = —PdE = —EdD (12)

o — KoediiieHT mossApuzarii, P- Bektop moispusaiii. (12) mokasye, mo 3a
pPaxyHOK 3MIHM I1HAYKI[I TOJII BUKOHYETbCS pO0OOTa, 1 y3araJlbHEHOIO CHIIOI0 €
HaIpPY>KEHICTb MOJIS B T1€JIEKTPUKY.

AHanoriyHo MOXHa OTpUMaTH poOOOTYy HAaMarHIYeHHs OJUHULIL 00 €My
MarHeTuKa:

SA = —HdM = —BdH, (13)

ne M — BekTop HaMarHiueHHS.

Pospaxyemo enemenTtapHy po0OoTy omHOpimHOI aedopmariiii onuHUill 00’ €My
TBEpAOTO Tija. Po3risiHemMo HAWOPOCTIMUN BUMAAOK — JIHIWHUN PO3TAT CTPYOKHS
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noBXHHOIO | 1 Tutomero nepepizy S. Po6ora 30BHImHKOI crin F ipu posrsry nHa dl

dA*°® = Fdl ine Ha 30inbIIIeHHS BHYTPINIHBOT eHeprii. JIyiss oguHuUIl 00’ eMy Tina
AT = dU = == = ode, (14)

JIe © - HallPY>KeHHsI, € - BIAHOCHA fedopmartis.
Pobota cun npy>kHOCTI
SA = —ode. (15)
VY3araapbHEHOIO CHIIOKO MPU NMPYXKHIN Aedopmallii € Hanpy>KeHHs.
B 3aranpHOMY BHUMNaAKy HaAmpy»EHOTO CTaHy e€JeMEeHTapHa poboTa OAHOPITHOI
nedopmMariii oIUHMII 00’ €My TBEPJIOTO TiJIa piBHA
0A = — E] O-ijdgij (16)
1€ Ojj — HOPMaJIbHI 1 3CYBHI KOMIIOHEHTU HAIPY>KEHHS, &j — KOMIIOHEHTU
nedopmMariii (po3TATy 1 3CYBY).
VY3araJibHEeHHsI HaBEJICHOTO Ja€ MOXJIMBICTh BU3HAYUTU POOOTY B CHUCTEMI, B

SKIM OJTHOYACHO 3MIHIOETHCS JICKIJIbKA 30BHIIIHIX TTapamMeTpiB
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BUKOPUCTAHHA IPUKJIATHUX 3ATAY ITPH BUKJIAJAHHI MATEMATHYHHAX
JUCHUIIVIIH MAUBYTHIM EKOJIOI'AM

BaxxnuBuM acnekToM Mpu (OpMyBaHHI 3MICTY CYy4acHOI OCBITH BCIX PIBHIB €
JOCTAaTHS ajanTaiis 70 MaiOyTHIX MOTpeOd 30alaHCOBAHOTO PO3BHUTKY CYCHUIbCTBA.
[linroroBka (haxiBLIB E€KOJOTIYHOTO MPO(UI0 BUMAra€ BiJ CTYJIEHTIB HE TLIbKH
HaJIe)KHOTO PIBHS €KOJIOTIYHHMX 3HaHb, @ ¥ I'PYHTOBHOI MAaT€MaTH4YHOI MIATOTOBKH,
sKa Ma€ OyTH JIONIOBHEHA 33a/ladyaMH MPUKJIATHOTO CTIPSMYyBaHHS.

B kypci npodeciitHOl MiAroTOBKM MaOyTHIX €KOJIOTIB 3HAYHE MICIle TTOBHHHI
3alMaTH METOAM MAaTEMATHYHOI'O MOJEIIIOBAHHS, KUIbKICHI METOAU JOCIIIKECHHS Ta
OoOYHMCITIOBAJIbHI METOJIM, IO Tepeadayae HEeOOXiMHICTh 3MIHM CTaBJICHHS JO POl
MaTeMaTUYHOT CKJIaJIOBO1 iX MpOoQeciiHOT OCBITU Ta PO3POOKU CydaCHUX IiJIXOJIIB Ta
TEeXHOJIOT1 HaB4YaHHA [1]. be3 BIoCcKkOHaIGHHS MaTeMaTHYHOT MiATOTOBKH MaOyTHIX
(axiBIIB-€KOJIOTIB Y BHUIIOMY HaBYAJIbHOMY 3aKjajJi € HEMOXJIHBUM BHUPIIICHHS
po0JeMu HaJaHHS SIKICHOI (DaxoBOT OCBITH.

[Ipu BHKOHaHHI aHaIi3y MaT€MATHYHOI MIJTOTOBKU CTYIEHTIB-E€KOJOTIB, YUEH1
BXKE€ JIaBHO JIWIILJIM BUCHOBKY PO HEOOXIAHICTh BIOCKOHAJICHHS BUKJIaJaHHS KYpCy
BUIOI MaTeMaTUKH Yy 3akiagax BHIOI OCBiTH [2—4]. OCKUIbKM HEOOXITHUM €
YCYHEHHSI TAaKOr'0 HEAOJIKY K BIJACYTHICTb B3a€MO3B’SI3KYy MK 3BHYAMHUM KypCOM
BHUIIIOT MAaTeMaTHKW Ta 3aJadyaMd TPUKIATHOTO CIPSIMYBaHHS, 3 SKAMH Oyje
CTUKATUCh MailOyTHIM (haxiBellb.

CporosiHi iCHy€ JIOCUTH IIUPOKWN J1alma30H 3aCTOCYBaHHS MaTEeMaTHYHOTO
MOJICITIOBAHHS JI0 PO3B’Si3aHHSA 0araThOoX €KOJIOTiyHWUX Tipobsiem [4]. bimbme Toro,
JIOCB1J] 3aCTOCYBaHHS MaTEMaTUYHOTO Ta IMITAIIHHOTO MOJIEITIOBAaHHS HE BUKIIUKAE
KOJIHUX CYMHIBIB 1010 €()EKTUBHOCTI I[OTO METOAY TMpH JTOCHIDKEHHI Ta
MPOTHO3YBaHHI CTaHy EKOCHUCTEM B YMOBaX aHTPOIOTeHHOro BrumBy. OTxe,
MDKIIPEAMETHI 3B S3KM BHUINOT MaTeMaTHKA 3 MPOQECiiHO CIPSIMOBAHHMH Ta
(haxoBUMM UCHMIUTIHAMU BiIOOpakaloThCsl Y JBOX HampsMmax: oOpoOka i aHami3
JTAaHUX EKCIIEPUMCEHTAIbHUX JOCHIKEHbh METOJaMU MAaTeMaTHYHOI CTAaTHCTHKH,
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MaTeMaTUYHa OIIHKA Ta MOJICIIOBAaHHS €KOJIOTIYHUX SIBUII 1 MMPOIIECIB.

st hopMyBaHHSI BKa3aHUX KOMIIOHEHTIB O KOXKHOTO PO3ILITY KypCy BHIIOL
MaTeMaTUKH BapTO MiAOMpaTH Ta OMpPaIlbOBYBATH MPHUKJIAIHI 3a7a4l €KOJOTTYHOTO
3MICTY, SIKI MICTUTUMYTh €JIEMEHTH MaTeMaTHYHOI OOpOOKHM Ta MOJICIIFOBaHHS.
PosrasineMo Aexiibka MPUKIAAiB MOXKIMBHX 3aCTOCYBaHb MaTEMaTUYHUX 3aKOHIB,
TBEP/KEHb Ta MOJIEJCH NeIKUX MPUPOJIHUX SBUIL Y KYPCl BUIIIOT MAaTEMaTHKH.

3aBASKA BUKOPUCTAHHIO MAaTEMaTHUYHUX METOAIB 1 METOAIB MaTeMaTHYHOIO
MOJIETIIOBaHHSI MOKHA JIOCKOHAJIO JTOCIITUTH B3a€EMOJII0 PI3HOMAHITHUX YUHHUKIB.
Tax, Hanpukiaa, MexaHi3MH, IO BIANOBIIAIOTH 3a PO3BUTOK MPUPOJHOI CHCTEMH,
MOXYTh OyTH BHM3HAu€HI TpU po3risiAl  (QyHKUIOHYBaHHS Ol0yIoTiyHOI  abo
€KOJIOT1YHOI CUCTEMH SIK Pe3yJbTaT B3a€MOJII X CKJIaJ0BUX Ta 30BHILIHIX (aKTOPIB,
0 BiOOpaKa€ThCA B 3MiHI CTaHy CEpENOBHINA, B SKOMY PO3TISAAIOTHCSA I
CUCTEMH.

[TimcyMKoM BUBYCHHS BHIIOI MaTEMaTUKH Yy TPOIIECi MATOTOBKH MalOyTHIX
€KOJIOTIB Ma€ CTaTH YCIIIIHE 3aCTOCYBAaHHS MaTeMaTUYHHUX 3HaHb, TAKUX SIK TEOpis
WMOBIPHOCTEM Ta MaTeMaThuyHa CTaTUCTHKA, AUQEpeHIlialbHe Ta IHTETrpalibHE
YUCJICHHS, TudepeHIliagbHl PIBHSHHS, y HH3Il 3arajJbHOOCBITHIX Ta CHEIllaJbHUX
TUCIUIUTIH. A crnpsaMyBaTd MalOyTHHOTO €KOJOra Ha YCHIIIHE 3aCTOCYBaHHS
MaTEeMaTUYHUX METOIIB MOTPIOHO came Ha 3aHATTSX 3 BUIOI MaTeMaTuku [1-4].

Buknaganas BUIIOI MaTEMaTUKH ISl CTYACHTIB €KOJOTTYHUX CHEIlaJbHOCTEH
3a0e3neuye QopMyBaHHd y MaiOyTHIX (axiBIiB 3HaHb Ta BMIHb OO
pO3B’sI3yBaHHS MPHUKJIAJAHAX MaTeMaTHYHHUX 3a/ad, OBOJOJIHHSA METOAMKOIO
CKJIaJJaHHS MAaTeMAaTHYHUX MOJEJNIeH, BMIHHS pallOHAIBHO TOOMpAaTH MaTeMaTH4HI
METOJY JOCHTIPKeHb Ta OOpOOKHM €KOJIOT14HOiI 1HpopMaIllli, BUSBIATH MaTEMaTH4HI
3aKOHOMIPHOCTI.
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AHorauis. bucrpsinuesa A.M., Illaxman [.O. BukopucranHs NPUKIAIHUX 32124 NPH
BHKJIAJaHHI MAaTeMAaTHYHUX JAUCHMIUIIH Mai0yTHiMm ekosioram. IlinroroBka QaxiBIliB
€KOJIOTTYHOTO MPO(]1JIt0 BUMArae BiJ CTY/I€HTIB HE TIJIbKH HAJIEXKHOTO PIBHS €KOJOTIYHUX 3HaHb, a
i TPpYHTOBHOI MaTeMaTM4YHOi MiATOTOBKH, fKa Mae€ OYyTH JIONMOBHEHA 3aJauyaMH IPHKIAJHOTO
cupsMmyBaHHs. Lle croHykae 10 BIANOBIIHOIO BUBYEHHS BHUIIOI MaTeMAaTUKH, BUKJIQJAaHHS SKOT
noTpiOHO 3AIMCHIOBaTH HE TUIBKM Ha BHCOKOMY HAyKOBO-METOJIMYHOMY piBHi, aine H 3
BUKOPHUCTAHHSIM MaTeMaTHYHUX 33Ja4 1 3aBJJaHb MPUKIATHOTO XapaKkTepy.

KurouoBi ciioBa: npukiaaHa 3a1a4a, MaTeMaTUYHa MOJIENb, €KOJIOTIS.

Summary. Bystriantseva A.M., Shakhman 1.O. The use of applied problems in the
teaching of mathematical disciplines to future ecologists. The training of specialists in the
environmental profile requires students not only the proper level of environmental knowledge, but
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also mathematical training, which should be supplemented by the tasks of applied direction. This
leads to a corresponding study of higher mathematics, the teaching of which must be carried out not
only at a high scientific and methodological level, but also with the use of mathematical problems
and tasks of an applied nature.

Keywords: applied problem, mathematical model, ecology.

AnHorauusi. beictpanueBa A.H., lllaxman U.A. HcnoJib30BaHue NPUKJIATHBIX 32124
npu npenogaBaHud MaTeMaTHYe€CKUX JAUCHUILIUH ﬁyI[yIIII/IM IKO0JIOramM. HOI[FOTOBKa
CIICHUAJIUCTOB 3KOJOIN4YE€CKOI 0 l'IpO(bI/IJ'IH Tpe6yeT OT CTYACHTOB HE TOJIBKO HaJIC)KAIICTO YPOBHIA
SKOJIOTMYECKUX 3HAHWM, HO WM OCHOBATEIbHOM MATEMaTUYECKOM MOATrOTOBKH, KOTOpas JOJKHA
OLITH JOITOJIHEHA 3aJa4aMu HpHKHaZ[HOfI HaIIpaBJICHHOCTH. 3T10 n06y>1<z[aeT K COOTBETCTBYHOIIEMY
HU3YUCHUTIO BBICIIIEH MAaTCMaTUuKH, MNPCroJaBaHuC KOTOpOfI HY)XXHO OCYILICCTBJIAATL HC TOJIBKO Ha
BBICOKOM HAYYHO-METOJUYECCKOM YPOBHE, HO U C UCIIOJIb30BAHUEM MATEMAaTHYCCKUX 3a1a4 U 3aJa4
MPUKIIAAHOTO XapaKTepa.

KuroueBble ciioBa: IMpuKjIagHas 3ajada, MaTeMaTu4eCKass MOACIIb, DKOJIOT 1.

M.1. Bypoa

ITnemumym neoazociku HAITH Yxpainu,
Kuis, Ykpaina

mibur5@ukr.net

®OPMYBAHHAA MATEMATUI/I‘{HOi TA KJIIOUOBUX KOMIIETEHTHOCTEM ¥
CTAPLIIN HIKOJII HA PIBHI CTAHIAPTY

Pe3ynpTaT HaB4aHHS MaTeMaTUKH — C()OPMOBaHI MaTeMaTUYHA KOMIIETEHTHICTb
(3micToBa, MpollecyalbHO-ONepalliiHa, TOCIiAHUIIbKA, IH()OPMAIIHO-TEXHOJIOT1YHA)
Ta KJIFOYOBI (3/1aTHICTh 3aCTOCOBYBATH 3HAHHS 1 YMIHHS Y Pi3HHUX c(epax MisIbHOCTI,
peabHUX MPAKTHYHUX CHUTyarisx). KIio4oBi KOMIIETEHTHOCTI CHpSMOBaHI Ha
MOCWJICHHSI MOTHUBAIll, 1HTEpeCy J0 HaBYaHHS, BUPOOJICHHS B YYHIB IIHHICHUX
OpI€HTAIllld, MPAaBHJIbHOI TMOBEIIHKH CTOCOBHO EHEPropecypciB, CBOTO 3J0POB’S,
CBOiX  (biHAHCIB, HABKOJUIIHHOTO  CEPENOBUINA, YCBIJOMJICHHS  3HAYCHHS
MaTE€MaTUYHOI OCBITH JI YCHIIIHOI JKUTTEIISIIBHOCTI B CYy4YaCHOMY CYCIHUIBCTBI.
MatemMaTyyHa 1 KIIOYOBi KOMIIETEHTHOCTI B3a€MO3B’si3aHi. IX (opMyBaHHS
nependadae TOTPUMaHHS IEBHUX BUMOT [0 HABUAHHS MaTEMaTHKH.

1. TlocuiieHHS NPUKIAAHOI CIPSIMOBAHOCTI 3MICTy HaBuyaHHsA. l[lepeHeceHHs
aKIICHTIB 13 30UTbLIEHHS 00csTry 1H(pOpMaIlil, PU3HAYEHOI JJIsl 3ACBOEHHS YUHSIMH, HA
BUpPOOJICHHA BMiHb 1i BHUKOPHUCTOBYBAaTHM I JIOCSTHEHHS TI€BHUX  I[UIEH.
BiAnoBifHICTh 3MICTY HaBYAJIBLHOI'O MaTepialy MPOLECy 3aCTOCYBAaHHS MaTEMAaTHUKH
Ha MPaKTHII].

2. YKpynmHEHHS HaBYaJbHOrO Marepiasly. BHBUEHHS aHAJNOTIUYHUX TMOHSTH,
B3aEMHO OOCPHEHMX TBEPKECHb, ONEpaIliii He BIJIAIAIOTHCS B HABUAJIHLHOMY dYaci.
BuninenHs TtumoBux KOH(QITypallii MajiOHKIB, CINOCOOIB JOCATHEHHS METH
(anropuT™MH, TOpagM, BKa3iBKM), TIPYyMyBaHHS 3a1a4 3a CIIUIBHUMH CIOCOOaMHU
po3B’si3aHHs (iessMH, TUIaHAMH), PO3B’SI3yBaHHS 3a1ad, J€ BHUKOPHUCTOBYIOTHCS
JOTIOM1H1 eJleMeHTH (0e3MmocepeIHhO HE J1aH1 B YMOBI 3a/1adi).

3. Bizyamizaiis HaBuaJbHUX TEKCTIB. BuKopucTaHHS mporpamHux 3acoOiB
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HABUYAJHHOTO MPHU3HAYEHHS [al0Th 3MOTY AaKTHUBI3yBaTH HaBUYaJIbHO-IT3HABAJIBHY,
JTOCTITHUIBKY  JISJIbHICTh ~ Y4YHIB, TIIOCHJIUTA CaMOCTIMHICTh B  OMNaHyBaHHI
KOMIICTCHIIISIMH, BUKIMKATH iHTEpeC 10 HaBUaHHS MaTeMAaTWKH. [HTerparis 3MmicTy
HaBuaHHs. Cucrtemaruzanis 1 kiacu@ikaiis HaBYaJbHOTO MaTepiany (iHdorpadika,
tabuuill, rpadiky, giarpamu, ricTOrpaMu).

4. JlianpHICHA CHOPSIMOBAHICTh HaBYaHHS. 3ajJydyeHHS Y4YHIB JI0 PI3HUX BHJIIB
HaBYAJIHHO-TII3HABAIBHOT JIiSUTBHOCTI; 3aCBOEHHS HE JIMIE TEOPETHYHUX, a U
OlepaTHUBHUX 3HAHb, CMOCOOIB MipKyBaHb, fKI 3aCTOCOBYIOTbCS Yy MAaTE€MAaTHIIL;
CTBOPEHHSI METOJUYHHUX CUTYallll, SKI CTUMYJIOIOTh CAMOCTIWHI BIIKPUTTS YUHAMU
MaTeMaTHYHUX (PaKTIB.

Jlireparypa:
1. Jlokmmaa O.I. 3MicT mKiapHOT OCBITH B KpaiHax €Bporneiicbkoro Coro3y: moHorpadis. — K.:
Bormanosa A.M., 2009 — 404 c.
2. Maremaruka (anreOpa 1 MOYAaTKH aHAJI3y Ta T€OMETpisl, piBEHb CTAHAAPTY): miapyd. it 10 kiacy
3aKmaiiB  3araibHOI cepemnboi ocBitw/ M. L bypma, IO. I. MansoBanmii, H. A. TapaceHkosa,
T. B. Konecauk — K.: YOBL] «Opion», 2018. — 299 c.
3. Ipodinsae nHaBuanHsa: Teopis 1 mpaktuka: 30. HayK. Mpamb 3a MarepiajJaMu METOJOJIOT.
ceminapy HAIIH Vkpainu. K.: Ilexa. mpeca, 2006. — 200 c.

AHorania. Bypaa M.I. ®opMyBaHHsI MaTeMATHYHOI Ta KJIOY0BUX KOMIIETEHTHOCTEH Y
crapmiii mkoji Ha piBHI crangapry. OOrpyHTOBYETbCS, IO JOTPUMAHHS MPOIMOHOBAHHUX
METOJIMYHUX BUMOr 3abe3nedye edekTuBHE (OpPMyBaHHS MATEeMATHYHOI Ta KIIFOUOBHUX
KOMIIETEHTHOCTEH.

KJ11040Bi cj10Ba: KOMIIETEHTHOCTI, MaTeMaTHKa, PIBEHb CTAHIAPTY.

Summary. Burda M. I. Formation of mathematical and key competences in high school
at the standard level. Compliance with the proposed methodological requirements ensures the
effective formation of mathematical and key competences.

Keywords: competence, mathematics, standard level.

AnHoranusi. bypma M.HU. @opmvMupoBaHHe MATeMAaTH4YeCKOHM M  KJIOYEBBIX
KOMIIETEHTHOCTell B cTapumiedl IIKoJe Ha YpoBHe crapaapra. OOOCHOBBIBa€TCS, 4YTO
coOMIoIcHNe  TpeasiaraeéMbIX ~ METOAMYECKUX  TpeOoBaHHil  oOecneunBaeT 3 (HEeKTHBHOE
(hopMHpOBaHNE MAaTEMATHUYECKON M KIIFOUEBBIX KOMIIETEHTHOCTEH.

KuroueBrble ci10Ba: KOMIIETEHTHOCTH, MaTEMATUKA, YPOBEHb CTaHIAPTa.

H. II. I'upsa, C. /1. limimpoea-bypnraecuko
Hayionanenuit mexniunuu ynigepcumem

«XapKiecoKuil noaimexHiuHutl IHCImumym»

Xaprxis, Ykpaina

n82girya@gmail.com, s.dimitrovaburlayenko@gmail.com

SMIINAHE HABYAHHS SAK CKJIA/IOBA PO3BUTKY KPEATUBHOCTI CTYJIEHTIB

CTpiMKHII PO3BUTOK TEXHOJIOTIM aKTUBYE MPOOJEMHU CHUCTEMHU OCBITH Ta
CIIOHYKAa€ 10 PO3BUTKY HOBHX (OpPM Ta METOMIB HaBYaHHs, IO BUMAararoTh
BUKOPHUCTAaHHS 1HHOBAILIMHUX MIiAXO/IB Y HAaBUaHHI JJI1 OTPUMaHHS 0a)KaHOI SIKOCTI
ocBiTU. CyCcHiabCTBO OTPEOY€E HE MPOCTO OCBIYEHOTO (haxiBIifd, a TAKOTO, IKUH 3yMi€
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MPUCTOCOBYBATUCH JI0 MIHJIMBOCTI CHOTOJICHHS Ta BUKOPUCTOBYBATH HaAOaH1 Mij yac
HAaBUYaHHS KOMIIETEHTHOCTI. TOMy HEBiJl’€MHOIO CKJIAJ0BOI0 CY4acHOTO HaBYAHHS €
PO3BUTOK JICSIKUX SIKOCTEHM, HANpUKIAJ, KPEaTMBHOCTI MUCJICHHS CTYJEHTIB,
HE3aJIC)KHO Bl HAIIPSMKY CIIEI1aIbHOCTI.

CaMe KpeaTHBHICTh 1 BU3HAYarOTh [1] sIK JCsKy SIKICTh OCOOHMCTOCTI, sIKa MOYKeE
3a0€3MeUYnTH JIIOJIMHI MOXJIMBICTh aJaNTyBaTHUCS JI0 OTOYYIOUMX yMOB Ta OyTH
3aMOpPYyKOI0 YCIIXy y MpodeciiiHiil MisNIbHOCTI. 3a3HAa4MMO, 10 3a3BHYail JOIIIBHO
PO3MEKOBYBaTH TIOHATTSA «KPEATHUBHICTH» Ta «TBOPYICTHY», IiJl MOHSATTIM
«TBOPYICTH» MAIO4M Ha yBa3l MPOIEC, Y IKOMY MPOSIBISETHCS KPEATUBHICTh. Takum
YUHOM, BHKJIAJlayy HEOOXITHO MaTu Hallp TEXHOJOTiM Ta TIAXO0MdIB, 100
[iJecnpsMOBaHO (OpPMYBAaTH Ta BHUXOBYBATH KpPEaTHUBHY CKITaioBy I mig 4ac
HaBYaHHs, 00 came KpeaTHBHA CKJIa/I0Ba Mae OyTH OJIHI€I0 3 LUIeH HaBYaHHS.
PosrisitHemo, sIKI  MIAXOAM 3aCTOCOBYIOTHCS TMPU  BUKIAJAHHI  MPUPOIHAYO-
MaTeMaTUIHUAX TUCITUTLTIH.

Hacamnepen, mocwiarounch Ha MarteMatuka cydacHocti K. Jlemina [5] Ta
BugatHoro Matemaruka XX cromitrsa Jx. [otia [2], 06’eqHaeMo iXHI TpaKTyBaHHS
KpEaTHBHOCTI, Ta HAAaMO BHU3HAYCHHS «KPEaTHBHOCTI ~ MHUCJCHHSI» 5K
HEaJTOPUTMIYHOTO MAaTEMAaTHYHOTO MHUCIICHHS Ta 3IaTHOCTI PO3B’sI3yBaTH Hpo6neMy,
[0 BUMAarae He3aJIeKHUX CYIKeHb. BUXOAsUM 3 TAaKOTO BU3HAYEHHS, 3PO3YMILJIO, 110
cepen HHU3KH MEPEeBIPEHUX YacOM 3arajlbHUX ITiIXOJIB 10 (POpMyBaHHS 1 PO3BUTKY
KpeaTWBHOI CKJIaJ0BOi y HaBYaHHI, a camMe miadopy ChemialbHuX 3aBaHb,
CTUMYJIIOBAHHS IM13HABAJIbHOT aKTUBHOCTI CTYJICHTIB Ta 1H., MO)KHA OKPEMO 3BEpPHYTHU
yBary Ha XapakTep B3a€MOJIi «BUKIAHa4 — CTYACHT». 3aBISIKHA BIPOBAIKCHHIO
3MIIIAHOT MO/JIEJi HaBYaHHS, 1151 B3aEMO/I1sl BUXOJIUTh HA 1HIIUNA PIBEHb Ta CTA€ O1IBIIT
e(heKTUBHOIO.

B xHu3i [4] nonano o3HadenHs 3miranoro Hapuanus (blended learning), Tooto
Takol pOpMH HABYAHHS, sIKA MA€ TIOEIHYBATH HaBYaHHS o0amyu4simM 10 oOmyus (face-
to-face) Ta 3a momomorow KoMI'roTepa. YKpalHCBKMMH Ta 3apyODKHUMH
HAYKOBIISIMH TIPOBOAUTHECS PsA  AOoCHimKeHb [3] 1010 3acTOCYBaHHS 3MilIaHOT
MOZIeJII HaBYaHHS MAaTeMaTUYHUM JAUCHUIUTIHAM. BrpoBamkeHHs Takoi Gopmu
HAaBUaHHA MOJE BIJOyBaTHUCs, 30KpeMa, Ha EJIEKTPOHHIA OCBITHIM TIaTdopMi
Moodle, 3a 10moMOoroxo SK0i PO3pOOIAETHCS EACKTPOHHUI KyPC.

Ponb Takoro miaxoay mossirae y KOMIUIEKCHOMY Ta palioHaIbHOMY 00’ €/IHAHHI
KOMITOHEHTIB JUCTAHI[IHHOTO (EJIEKTPOHHOT0) Ta TPAAMIIIHHOTO (ayJAUTOPHOTO)
HaBUaHHA. TakuWi MAX1J BiAPWBAE CTYJEHTAM HOBI MOXIMBOCTI y BHBUYEHHI
IUCIIUILIIHHA.

AHani3yloud  TNPOBENEHI JOCHIIKEHHS, MOYKHa 3pOOWUTH BHCHOBOK, IO
3aCTOCYBaHHS €JIEKTPOHHOTO Kypcy (200 dacTMHM Kypcy) TMapajielbHO 3
ayIUTOPHUMH 3aHSATTSAMM 3HAYHO MIJABHUIIYE 3allIKABJICHICTh CTYACHTIB B OCBOEHHI
JUCHUTUIIHYA Ta pIBEHb KOMYHIKAIlli «BUKJIaJa4y — CTYJICHT)», HaJla€ BUKJIagaqy OibIe
IHCTPYMEHTIB Ta MOKJIMBOCTEHN M1 (POpMyBaHHSI KPEaTHUBHOI CKJIAJ0BOI, CTUMYIIIOE
CTYJIEHTa JI0 Mi3HABAJIBHOI Ta CAMOCTIHHOI poOOTH. Pi3HOMaHITHICTE hopM pobOoTH,
II0 MOXYTh 3aCTOCOBYBATHCS TIpH 3MIIIAHOMY HaBYaHHI, Hajaae OuIblIe
MOKJIMBOCTEH NJIsi PO3MIMPEHHS Ta TOTJIMOJIEHHS 3HaHb, (POPMYBAaHHS HEOOX1THUX
HAaBHYOK Ta SIKOCTEH, 30KpeMa, KPeaTUBHOCTI, TOOTO CTBOPIOE KOHUEMIIIO PO3BUTKY
HOBOI1 II€JIarOT14YHOI TEXHOJIOT1i B OpraHizallii HaB4aHHSI.
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Anorauisa. l'mpsa H.IL., limitpoBa-Bypiaenko C./I. 3mimnane HaBYaHHA $IK CKJajgoBa
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Summary. Girya N.P., Dimitrova-Burlayenko C.D. Blended learning as a component of
student creativity development. We consider the relevance of the blended learning model in the
teaching of mathematical disciplines to shape the educational environment that provides the
development of students' creativity.

Keywords: blended learning model, learning of future specialists, Moodle shell.

Annoranusi. T'upsa H.IL., JumurpoBa-Bypanaenko C.JI. CmemanHoe o0y4eHHe Kak
COCTABJIAIONIAS Pa3BUTHS KPeaTHUBHOCTH CTYAeHTOB. PaccMaTpuBaeTcs aKTyaJlbHOCTh
INPUMEHEHHs] MOJETH CMEIIAaHHOIo OOyuYeHHs B MPErnoAaBaHUU MAaTEeMaTHYECKUX AMCLUUIUINH IS
dbopmupoBaHus 00pa30BaTEIBLHON Cpe/bl, 00ECTICUYMBAIOIIEH pa3BUTHE KPEAaTUBHOCTH MBIIIICHUS
CTY/IEHTOB.

KuroueBble cjioBa: MoJiellb CMEIIAHHOTO OOYYEHHs, MOJArOTOBKAa OYAYIIUX CIEIHAINCTOB,
aNeKTpoHHas oOpa3oBatenbHas mardpopma Moodle.
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BUKOPUCTAHHS METOAY KEMCIB B KOHTEKCTI PO3BUTKY KJIIOUOBOI
KOMIIETEHTHOCTI «YMIHHSA BUUTUCA»

Pedopma ocBitu, B ymMoBax iHTerpamii YKpaiHu y CBITOBHI MPOCTIp, Ma€e Ha
METI  CTBOPUTH  OCBITY HOBOIO  TIOKOJIHHS, 10 Oylne  3aJ0BOJIBHSATU
BUIIEPE/HKYBAIBHUIM PO3BUTOK HOBOI TeHeparlii(Moioas iH(opMaIiitHoi enoxu, mio
MUCTISITh 1 A1IFOTh CUCTEMHO). OJTHUM 3 MPIOPUTETHUX 3aBAaHb HOBOI YKPaiHCHKOL

KON € (OpPMYBaHHS KIIFOYOBHX KOMIIETEHTHOCTEH, IO BIUIMBAIOTh Ha
MaiOyTHIO aJanTallilo J0 COILIAJILHOIO CEPeJOoBHINa Ta 3aTHICTh OINEPATUBHO
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npuiiMaTd pIIICHHS, AaHali3yBaTH HECTaHAApPTHI CHUTyalli, poOWUTH MpaBHIIbHI
BUCHOBKH. KIII0YOBOIO KOMIETEHTHICTIO YUHIB € «yMIHHSI BUUTHUCS». JlOCHiIKEeHHS
IICUXOJIOTIB 1 TMI€JaroriB, JOCBiJ BYMUTENIB IIOKa3ylOTh: 1100 HABYUTH YYHIB
CaMOCTIMHO 1 TBOPYO BYUTHCS MOTPIOHO BKIIOUMTH iX y CIEIliaJbHO OpPraHi30BaHy
TisTbHICTE. Peaimizalriiss HOBUX 3aBJaHb OCBITH IOTpeOye HOBHUX IJIXO/IIB,
BpPaxoBYIOUYH OCOOMCTOCTI YUHIB, HOTO TTOTpeOHU 1 IHTEPECH.

3a BuzHaueHHs O. [loMeTy, KOMIeTEeHTHICHMH MiAXig — 1€ «CIPSIMOBAHICTD
OCBITHBOTO TIpOIIeCY Ha (JOPMYBaHHS 1 PO3BUTOK KIFOYOBHX (0a30BHX, OCHOBHHX) 1
IpeIMEeTHUX KOMIIETEHTHOCTEH ocoOucTtocTi. Pesymbrarom Takoro rpolecy €
chOpMOBAHICTh 3arajibHOI KOMIETEHTHOCTI JIIOJUHU SK CYKYMHOCTI KIFOUYOBHX
KOMIIETEHTHOCTEH, 1HTETPOBAHOI  XapaKTEPUCTUKH  0OcoOUCTOCTI».  OCKIUIbKH
OCHOBHMIMH CKJIAJIOBUMH KOMIIETEHTHOCTI € 3HAaHHS, yMiHHS, HAaBHYKH, JOCBII,
IIHHOCTI Ta CTaBJIEHHS, caMme y mepioJ (opMyBaHHS KIHOYOBOI KOMIIETEHTHOCTI
«YMIHHSI BUNTHUCS» BXKIIMBHUM € PO3BUTOK TaKMX HABUUOK SIK Mi3HABaJIbHA Ta TBOpYA
aKTUBHICTh, TOTOBHICTb /IO CIIBPOOITHUIITBA, B3AEMOPO3YMIHHS, EMIIATIS.

KitouoBa KOMIIETEHTHICTh «yMIHHS BUHUTHUCA» — OCOOHCTICHE, CyO’ €KTHE
yTBOpeHHA. J[ly’)ke YacTo MIKOJI Yy4YHI TMEpPEeBAXKHO 3aiiMalOThCS BHUKOHABCHKOIO,
PENPOIYKTUBHOIO [ISJIBHICTIO, sIKa € (parMeHTOM KOMIIETEHTHOCTI «yMIHHS
BUUTHUCS», MPOTE € HEIOCTAaTHHOIO JJISl TMPOIIECY Y4YiHHS, aKTMBHOI I13HABAJIbHOI
JisUTBHOCTI Ta camoopranizaiii. [1{o6 mo30yTucs 1poro ciijl 3BepHYyTH yBary Ha HOBI
METOJM Ta MIXO0JU, IEPCIEKTUBHUM Ta JIEBUM € BUKOPUCTAHHS METOAY KEHCiB. [1]

Meton keliciB(case study) 0Oa3yeTbcsi Ha ONHUCI peaJibHUX CHUTYyallid, abo

BUraJaHUX, 3aCHOBAHMX Ha pEaJlbHOMY CBITI. BUKOpUCTaHHS METONy KEHCIB SK
HABYAJILHOTO 1HCTPYMEHTY OyJio BHEpIle Po3po0IeHO B IOPUAMYHHUX IIKOJIAX, Jajl -
Oi3HeC Ta MeAMIMHA. 3apa3 BOHM YacTO BHUKOPHCTOBYIOTHCS Yy IIKOJAX Ta
yHiBepcuterax. Iliaxig «Case Study» pospoOsieHuit st TOro, mo0 BHECTH
«Oe3manas» pealbHOTO CBITYy B Kiac, MO0 Y4YHI MOIJIM PO3BUHYTH HAaBUYKU
MUCJIEHHSI BHUIIOTO TOPSIKY, 3aCTOCOBHI B OyAb-sKIM IUCIUIUIIHI 4 Kap €pi,
BKJTFOYAIOY M, HATIPUKIIA]T;

- BMIHHS BUKOPUCTOBYBATH HABMUYKH KUIBKICHOTO MIPKyBaHHS, TOOTO
IHTEpIIPETYBaTH Ta OLIHIOBATH JaHi, 00 AIHTH BUCHOBKIB;

- OOIrpyHTYBaHHS Ha OCHOBI JOKa3iB - BHSIBUTH IIpoOJieMy, BCTAaHOBUTH
MPUYMHY, IIYKaTH PIMIEHHS Ta OIIHUTH, HACKIIBKA J00Ope BOHU MOXKYTh
MpaIfoBaTH;

- BUKOPHCTAHHS Ha OCHOBI JOKAa31B MiAXOAIB JIsl IPUNUHATTS PIllICHb;

-  PO3yMIiHHS HE JIMIIIC YaCTUH CUCTEMH, a W TOro, SK BOHU B3aEMOJIIOTH -
TOOTO BUPOOJICHHSI HABUYOK CUCTEMHOTO MUCJIEHHS, 1[0 MalOTh BUpIIIAIbHE
3HAYCHHS JIJIS BUPIIICHHS CKJIQJHUX MPOOJIEM pealbHOTO CBITY;

- PO3YMIHHS POJIl €TUKHU Ta 3aCTOCYBaHHS €TUYHUX PillIeHb.[2 ]

MeTtoa KelciB MpU3HAYEHUN Ui TOTO, 00 JaTH YYHSM MOXJIMBICTb BUBUUTH
mpeaMeT abo HaBHK 1 3aCTOCYBaTH Ha TMPAKTHUINl Te, IO BOHM mJi3Hamucsa. Kelicu
(KOpOTKi, peasibHi 1CTOPIi) K MPaBUIIO, TIPEICTABIICHI B MUCHMOBIN (OpMi, ajie BOHU
TaK0X MOXYTb 3aCTOCOBYBATHUCA 3 BUKOPHCTAaHHAM 3aco01B Bizyanizauii. Lleit metox
B OCHOBHOMY BUKOPHCTOBYETHCS B TIIXO/1 10 HABYaHHS 3a JIOMOMOTOIO BIKPUTTIB,
KOJHM YYHI PO3BHMBAIOTh KOHIIENTyalbHE MOBEIIHKY, BIH CIOHYKAa€ y4YHIB 3a/aBaTu
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NUTAHHS PO MOJ1i 1 poOUTH BUCHOBKH B pe3yJbTaTi iX aHamizy.[3] OTtxe, Keiic-
TEXHOJIOTISI - HE caMollilb B POOOTI BUKJIaJa4a, a aJIeKBaTHUN 1HCTPYMEHT
(dbopMyBaHHSI KOMIIETEHTHOCTEH, 10 BHXOJUTh 3a MEXI HaBUAIBHOIO TPOCTOPY.
EdexTuBHICTh HABYAHHS 32 JIOIOMOIOIO Keic- METO/ly OYeBHIHA. YUHIO HAJIA€ThCA
MOKJIMBICTh MIEPEBIPUTH TEOPIiIO HA MPAKTHUII, AaKTUBI3YBaTH CBOi 310HOCT1, TBOPUO
MUCIIUATH.
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IJIAXU AKTUBI3ALIIT HABUAJIBHO-ITI3HABAJIBHOI JIS1JIBHOCTI YUHIB
3ATAJIBHOOCBITHBOI IKOJIM HA YPOKAX MATEMATHUKH

AHamni3 HayKOBOi, IICHXOJIOTO-TIEJAroriYHoi Ta METOAMYHOI JITEpaTypH,
IIKUTbHOT MPAaKTUKU JaB 3MOTY BHUSIBUTH, 110 MpoOjeMa aKTUBI3allli HaBYAJIbHO-
MI3HABJIBHOI MISUTBHOCTI YYHIB JOCUThH IIUPOKA Ta aKTyallbHa, OCOOJMBO aKTHBI3aIlii
HABYAJIbHO-M3HABJIBHOI JISUTbHOCTI YUHIB Ha YPOKaxX MaTeMaTHKHU.

[IutanHs opranizaiii HaBYAIBHO-TII3HABAIBHOI JISUIBHOCTI YYHIB, METOJIB Ta
[UIAXIB PO3BUTKY Mi3HABAIbHOI JISUIBHOCTI, 3HAWIUIM TJIMOOKE OOIPYHTYBaHHS B
mparsx BITYM3HSHUX Ta 3apyOikHMX mnemaroriB: A.M. Anekcioka, H.M. bi0ixk,
M.O. [aninosa, I.5. Jlepnepa, B.O. Onunmyka, B.O. CyxoMJIMHCBKOTO,
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O.4. CaBuenko, I'.l. Hlykinoi ta in. [lomykamMu ONTHMMAanbHUX HUISIXIB PO3BUTKY
Mi3HABAJIbHUX 1HTEPECIB, HUIAXIB Ta METOAIB PO3BUTKY IM13HABAIBHOI ISUIBHOCTI
3aiimanuch: A.M. Anekciok, B.O. Ouumyxk, I'.1. HlykiHa.

B.I. bonnapescrkuii,  H.M. bi0ik, C.Y.Tl'onuapenko, b.C. Ko63ap,
I'.C. Koctiok, H.I'. Huukano, O.4. CaBuenko, B.O. CyXOMIMHCBKHI PO3TIIA1at0Th
aKTHBI3AIII0 T13HABAJIBLHOI JMISUTBHOCTI K IIe OAWH 13 NPHUHIIMINB HaBYAHHS, IO
BKJIIOYA€ PO3'ICHEHHS METH 1 3aBJaHb HABUAJIBHOTO MPEIMETY, 3HAYEHHS MOro s
BUPIMIEHHS XUTTEBUX MPOOJIEM, JJIA MEPCHEKTUB CAMOTO YYHS; BUKOPUCTaHHS Y
mpoleci HaBYaHHA MUCIHTENBHUX oOmepauid (aHami3, CHUHTE3, Yy3arajibHEHHS,
THIAYKITiSA, MEAYKIlis); MOosBa MO3UTHBHUX €MOIIi; HAsBHICTh MO3WTUBHUX MOTHBIB
HaBYaHHS, paHiOHaJIBHi anﬁOMI/I mpaii Ha ypoIll; KPUTHYHHM MIAXiT y npouem
BHUKJIQJIaHHS Matepiady 1 HOTO 3aCBOEHHS, HASBHICTh HAJIEKHOTO KOHTPOJIO 1
CaMOKOHTPOJIIO.

OxkpiM TOro, MU BUSICHWJIM MPUYMHU HU3BKOI aKTHUBI3alllil 3HaHb. SIKIIO B y4HS
HEMa€ MOTHBIB BUBYATH MaTeMaTHKy a0o0 1€ MOTUBH CJIa0Ki, TO YYHEBI HE I[IKaBO Ta
HE MO0A00a€ThCS HABYAHHS MAaTEMAaTUKHU. Y I[bOMY IOJSTA€ OJHA 3 HAWBAKIUBIIIUX
MIPUYMH MMOTaHOI aKTUBI3aIlil 3HaHb Ha YPOKaX MaTEMaTHKH.

[li3HaBanbHA AaKTUBHICTh YYHIB TMOKPAIIY€TbCS, SKIIO BpaxyBaTH, IO
PYILIIHHOIO CHJIOKO MPOIIECY € BHYTPIIIHI MPOTUPIYYS MK HABYAJIbBHUMHU 3aBJIaHHSIMHU
1 BUMOTaMH JO HaBYaHHS Ta HASIBHUMH MOXJIMUBOCTAMH yuHs. [Ipu HaBuaHHI
MaTeMaTUKH HETMEPEPBHO TOEIHYETHCS TPOTUIICKHI TPOIECH: CTPOTO JIOTIUHI
MIPKYBaHHS 1 ysBa, 1HTYillisl, YyTTEBO-HAOYHE, KOHKPETHE Ta aOCTPaKTHE, IHYKTHUBHI
Ta JIEAyKTMBHI MIPKYBaHHs, 3MICTOBHI Ta (popmanizoBaHi. HailOutbll nommpeHum
MPOTUPIYYSIM B HABYAJIBHO-TI3HABAIBHIN AISUIBHOCTI € MPOTUPIUYs OCOOUCTUM
JOCBIAOM IIKOJIAPA 1 HAYKOBUMH 3HAHHSIMH 3 MAaT€MAaTHKH, SIKi BIH HaOyBa€ B IIKOJII.
Tomy HaByalnbHUN MpolEC JOIIBHO OyayBaTH BIAMNOBIAHO JO 3arajibHO
TUIAKTUYHUX TPUHIMIIB HABUYaHHS, IICHXOJIOTIYHUX 1 JUIAKTUYHUX TMPHHITUIIIB
PO3BUBAIOYOT0 HABYAHHS, MPUHIUIIB MPUPO0 BiamoBigHOCTI (1. A KoMeHchkuit),
IHAUBITyami3amii 1 gudepeHIfani HaBuYaHHA, 3 ypaxXyBaHHSAM JIOTIKH Ta CTPYKTypHU
IIKUTBHOT MATEMATUKH Ta MDKIIPEAMETHUX Ta BHYTPINPEIMETHUX 3B’ A3KIB.

HeoOxigauMu yMOBaMH akTHBI3aIlli HAaBYAJIbHO-I13HABAIBHOI JISUIBHOCT1 YUHIB
BKJTFOYAE:

- CHCTEMaTW4yHe 1 IIUIeCTIPSIMOBaHE BHUPOOJIEHHS B VY4YHIB 3arajbHUX 1
cnequIyHUX Ui MaTEMaTUKU PO3YMHHMX [ 1 NPUHOMIB pPO3yMOBOI
TISUTBHOCTI,

- BpaxyBaHHS BIKOBOTO 1 IHAMBIAYaJbHOTO 3arajlbHOTO PO3BUTKY YUHIB;

- CHUCTEMaTW4yHE JIarHOCTYBaHHS PIBHIB MaTeMaTUYHOIO PO3BUTKY 1
Mi3HABAJILHOI aKTUBHOCTI YYHIB 1 Ha 111 OCHOBI 3/I1IMCHEHHS 1HIUB1TyaTi3alii
1 qudpepeHiiaiii HaBYUaHHS MaTeMaTHKH;

- YIpaBJIiHHS PO3yMOBOIO 1 MPAKTUYHOIO TISUIBHICTIO YUYHIB 3 OOKY BUMTEINS 1
CaMOYTIPaBIIiHHS B MPOIIEC] HABYAHHS;

- CBO€YAacCHHWH 1 00’€KTUBHUN KOHTPOJH 1 CaMO KOHTPOJIb, B3a€EMOKOHTPOJIb
YCIIIIHOCTI YYHIB.

OxpeMo B3SITHIA, 130JbOBAaHUN BIJ 3arajJibHOi CHCTEMH HABYaHHS METON YH

npuiioM HaBYaHHS He 3a0e3meuye MPOAYKTHBHOI Mi3HABAIbHOI AISUIBHOCTI.
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KommekcHuit miaxig g0 A000py METOIIB HaBUaHHS MOXHA 3a0€3MeYHTH,
PO3KPHUBAIOYM CKJIAJO0B1 3B’SI3KH 1 3aJIEKHOCTI MK 00’€KTUBHMMH (METa, 3MICT) Ta
cy0’€KTUBHUMU (Y4€HBb 3 HOTO 1HJAMBIIYATbHUMH MOXXJIMBOCTSMHU 1 KOJIEKTUB YUYHIB
KJacy B IIJIOMY) CTOPOHAMHM HAaBUYaJbHOTO TMpOIECYy, B SKOMY B IIOBHIN
MOTOJI>KYBAHOCTI MaroTh (DYHKI[IOHYBAaTH OCBITHI, PO3BHUBAIOYl 1 BUXOBYIOUH MPOILIECH
3 Ccy0’€KTUBHUMHU (paKTOpaMH B AISTIBHOCTI caMOro BUuTens. ToMy mnpu BUOODI
METO/ly HaBYaHHS Yy BIAMOBIAHOCTI 3 METOIO YPOKY 1 3MICTOM HaBYAJILHOTO MaTepiaiy
BUMTEIh HE MOXKE KEpyBaTHCS JHUIIEC Cy0 €KTHBHUMHU MIPKyBaHHSMH, HaXWJIaAMU 1
BITOJI00AaHHSMH.

3 MeTol akTHBi3alii 3HaHb, yMiHb Ta HAaBHYOK HA YpOKax JOILIBHO
3acTocoByBaTu TabiamuHuil mporecop MS Excel (cTBoproeMo KpocBopau, OymyemMo
miarpaM, BYUMOCS ~ OOYMCIIOBATH 3a JIOMOMOror  ¢GopMyn), TpOrpamHe
3a0e3neuenHss MS Office, nporpamy nnsi ctBopeHHs mpeseHTtauiii Power Point;
nporpamui meroauuHi koMmiuiekcuk GRAN-1 i GRAN-2, nporpamy DG (auHaMiuna
reoMeTpis), neaaroriuni nporpamui 3acoou (I1113): «Anrebpa 7-9» Ta iH.. Ha namy
nyMKy, yacte 3actocoByBaHHs IKT Ha ypokax Npu3BOAUTH 0 BTPATU IHTEPECY,
HOBM3HU. | HaBmaku, SKIIO 1€ POOMTH PiaKo, TO TOHIOHUN Ypok Oyne
PE3yIbTATUBHUM.

Ha ocHOBI mpoBEAEHOTO TEOPETUYHOIO 1 MPAKTUYHOIO JOCHIIKEHHS MOXHA
3pOOUTH BHCHOBOK, III0 BUKOPUCTaHHS JIOCIII)KYBAaHUX TEXHOJIOTIM B OCBITHBOMY
npoieci poOUTh HaBYAHHS OUIBII 3MICTOBHUM 1 BUIOBHUIIHHM, CIPUSE PO3BUTKY
CaMOCTIHOCTI ¥ TBOpUMX 3410HOCTEH Yy4HIB, ICTOTHO IIJIBUILYE PIBEHb
1HMBIAyasi3alii HaBYaHHS.

[IcuxosoriuHi 0COOAMBOCTI YIpaBIiHHS HaBYAIbHO-I13HABAIBHOK ISNIBHICTIO
VUHIB BH3HA4alOThcd (pakTopamu (BHYTPILIHIMHM 1 30BHIIIHIMH), BpaxyBaHHS SKUX
3a0e3neuye SK €(QEeKTUBHICTh YIPABIIHCHKOI ISAJIBHOCTI BUYMTENS, a U CHOpHSE
M1BUILEHHIO SIKOCTI HABYAIBHOI TISITLHOCTI (YUIHHS) YUHIB.

[IpoGiema akTuBi3alii HaBYAIBHO-TII3HABAJIBLHOI  JISUIBHOCTI € JOCTaTHBO
aKTyaJlbHOIO Ta  0araroacnekTHOK. AKTHBI3allii  HaBUYaJbHO-TI3HABAIHHOIO
JUSUTBHOCT1 YYHIB 3arajilbHOOCBITHBOT WIKOJIM € JDKEPEIIOM PO3BUTKY OCBITHBOTO
mporiecy. PO3BHTOK CydacHMX TEXHOJOTIM, METOJIB Ta MPUHOMIB HaBYaHHS
CIPUSIOTH €(PEKTUBHOMY BUPIIICHHIO TOPYIIEHOT TPOOIEMHU.
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Summary. Durman A.A., Tatochenko V.I. Ways to activate the educational and
cognitive activity of students of secondary school in mathematics lessons. The article deals with
actual problems of activation of educational and cognitive activity of pupils of secondary school in
mathematics lessons.

Keywords: activation, educational and cognitive activity, comprehensive school.

Annoramusi. [ypman A.A.,, Taroyenko B.U. Ilyru axkruBu3anmum y4eOHO-
NMO3HABATEJILHOM ACATECJIBHOCTH YYalluXcCHd OﬁIIIeOﬁpaISOBaTeJ'IbHOﬁ IIKOJbI Ha YpOKax
MareMaTuku. B craTtbe PaCCMOTPCHBI  aKTYaJIbHBIC npo6neM51 AdKTHUBHU3allN1 yqe6H0-
MO3HABATEIBHOM JESITEIBbHOCTH ydaluxcs 001eo0pa3oBaTeIbHOM MIKOJIBI Ha YPOKaxX MaTeMaTHKU.

KuaroueBbie cJioBa: AKTHBHU3allysd, y‘le6H0-H03HaBaTeJ’IBHa}I JACATCIIbHOCTD,
o0mieoOpa3oBarebHas MIKOJIA.
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NPAKTHYHI 3ABJAHHS 3 TOIOTPA®II Y 8 KJIACI

Tema «Tomorpadiyna kapta» mocigae ocobimBe Miclie B Kypcei (i3udHOL
reorpadii YkpaiHu 1 B IIKUIBHOMY Kypcl 30KpeMa. BoHa po3mmproe 3HaHHS PO
KapTy K OJIHE 3 TOJIOBHUX JIKepen reorpadivyHoi 1HpopMalii, a TaK0X MNOrIU0III0e
MPaKTUYHI HABUYKH Y BUKOPUCTaHHI reorpaiyHux KapT 1 KapTorpapiyHOro
Marepiaiay Ha 3aHATTIX 3 reorpadii, BANTh OPIEHTYBATHUCS HA MICIIEBOCTI 1 ONUCYBATU
il 3a qomomoror BenaukoMaciTabHux kapt. Lls Tema Takoxx mae npodopieHTaiiitne
COpsIMYyBaHHS, OCKUIBKM B XOJA1 1i BHUBYEHHS Y4YHI O3HAaHOMIIOIOTHCS 3
0COOMBOCTSIMU Takux Tpodeciii, sk kaprorpad, reoaesuct, Tonorpad ta iH. Ciin
3a3HAYMUTH, 10 I TeMa € OJHIEI0 3 HahOuIbI ckiamgHuX. Lle moB's3aHo 3 THM, IO
IIKOJISIpI  TIOBMHHI 3aCBOITM HOBI TIOHSATTS, @ TaKOXX HABUUTUCA TPAKTUYHO
npairoBaty 3 Tonorpadivaoro kaproio [3],[4].

Sk 3a3HauYeHO y NEepKaBHUX BUMOTaXxX JI0 PIBHA 3arailbHOOCBITHBOI IMiITOTOBKU
IIKOJISIPIB, 3aBJIaHHSI BYUTENS - HABYUTH YYHIB KOPHUCTYBATHUCS TONOTrpadiaHUMHU
KapTamMu. YUeHb IMOBHHEH BMITH BU3HAYaTH HAIPSMH, BIJICTaHI Ta BUCOTH Ha MicCIle-
BOCTI 3a JlornoMororw Tonorpadiunoi kaptu[l,c. 5| HaBuanbHOO mporpaMoro Takox
nependadaeTbCsl  BUKOHAaHHSA — MpakTU4HOi  pobdotm  Nel «BusnaueHHs
HaIpPsIMKIB,BIJICTaHEH!, IO, TeorpaiuHuX 1 NPSIMOKYTHUX KOOpPJMWHAT,BUCOT TOYOK
3a TomnorpapiyHOI0 KapTOr»(8 K1)

Merta nmaHoi po3poOKH 3AIMCHEHHsI 3B’SI3KYy TEOpili 3 MPAKTUKOI Ha ypoKax
reorpadii, Ta NOriauOJEHHS MPAKTUYHUX HABUYOK YUHIB B p0OOTI 3 TOnorpadiuHuMu
KapTaMu pi3HOTO MacmrTaldy(atnac 1 30MMT JUIsl MPAKTUYHUX poodIT 8§  KII.
MPOIMOHYIOTh KapTy TUIbkH ofHoro macmtady 1: 25000). OcHoBHMM 3aco0oM €
tororpadiuna kapra N-34-37[ 2], macmtad 1. 100000 Ta KapTKu-3aBIaHHS 3
BIIITOBIISIMU.

BuxopuctoByroun mnpakTU4HI 3aBAaHHS Ha TomorpadiuyHUX KapTax, IIBUIKO
MIJBUIIYEThCST  KapTorpadiuyHa KOMIIETCHTHICTh YYHIB, MIJABUIIYETHCS TOYHICTH 1
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IIBUIKICTh BUKOHAHHS. BuuTenb MOXe BUKOPUCTAaTH KapTKU-3aBIAaHHA SIK
1HIWBIAyalibHI, TPYIOBI, 3aBJaHHsS 10 BaplaHTaX, BUKOPUCTATH [JIsi 3MaraHb 3
Tororpadii a TakoXK I 3MaraHb MK psaMu, MapTamu, y9HsIMU. ['0TOB1 BiAMOBIII
(MO>XHa PO3MICTUTH Ha 3BOPOTHBOMY OOIIl KApTKH) AAOTh JITSIM 3MOTY TIEPEBIPUTH 1
OLIIHUTH CBOIO POOOTY, a/I’)K€ HaBUaHHS — 1€ TMOUIYK ICTUHU TUMH, XTO HABYAETHCS.

KAPTKA Ne 1

3AIIMTAHHA 1 3ABJJIAHHA

3uaiiaiTe Ha TomorpadiuHiii kapTi N-34-37 METeopoJOriuHy CTAHIII0 Yy MICTI
MapkiB Ta OyauHOK JicHUKa(KBaapat 74-38) i Bu3HauTe:

1)ix reorpadiuai KOOpAUHATH

2)iX IPSAIMOKYTH1 KOOPJINHATH

3)ix aOCOIIOTHI BUCOTH

4)nepeBUILIEHHS MK HUMU

5)BiACTaHb MK HUMHU

6)MarHiTHUN a3uMYyT BiJ OYJIMHKY JIICHUKA JI0 METEOCTAHIII1

7)CTPIMKICTB CXHUTY JI€ 3HAXOIUTHCS METEOCTAHIlISI MK TOpU3OHTAIAMHU 140 M 1
120 m

* YUu Oyze BKpUTa BOJIOIO Jopora(IyTiBellb) Ha nmpaBoMy Oepesi piuku Kyrmasa,
HaBIPOTH ypizy Boau 106,1 M., SKIIIO BoJa B PiyIll MITHIMETHCS Ha 2M.

BIAITOBIJI Ne 1

reorpadiydi KOOpJIUHATH: METEOCTAHIIIs

¢ =154°49'37» ; A=1823'00» ;

reorpadivuHi KOOpAUHATH OyAMHKY JlicHUKa (KBajpat 74-38)

¢ =54°46'40» ; A =18"29'40y;

2) npssMokyTH1 koopauHatu X' = 6080900 ; V'=4331200;

X2=6075300 ; ¥>=4338400 ;

3) abcomroTHI BUCOTH : MeTeocTaHiis — 121m; OynuHOK micHuKa — 210Mm;

4) nepeBUIlleHH MK HUMH — 89 M;

5) BiicTaHb MID)K HUMH — 9 KM;

6) MmarHiTHUN a3uMyT Am= Ai— 9 =308" - 8°36'=299"24";

a=1,5"

Biamosine: Hi He Oyze, Jopora MpoxoauTh Mo ropuzoHTtaiti 110m., a ypi3 Boau
106,1 M. + 2 m. = 108,1 m.

Jlirepartypa:
. Atnac «®i3uuna reorpadis Ykpainu». JJHBII «Kaprorpagis»2007
. KommnexT maBuansuux Tonorpadivanx kapt./JHBIT «Kaprorpadis»2004
. HaBuanbnuii noci6nuk 3 Tonorpadii 8 xi. JJHBIT «Kaptorpadisn»2004
. HaBuanbuuii mocionuk 3 Tonorpadii 6 k. JIHBIT «Kaprorpadis» 2004

A W DN P

Anoranis. 3imenok JI.K. IIpakTuyni 3aBnanns 3 tonorpadii y 8 kiaci. ABTop npononye
KapTKH 3 3aBJaHHSAMHU Ta BiAmoBigsmu s tormorpadiunoi kaptu N-34-37, macmrady 1:100000.
Taki 3aBaHHs MOKPAIIYIOTh MPAKTUYHI HABUYKU YUHIB, HABUAIOTh MPALOBATU 3 KapTaMH Pi3HOTO
MacimTady, ToJl K B MPaKTU4HIM poOOTI 1 B aTiiaci NPOMOHYEThCS TUIBKU KapTa macmTtady 1:
25000.

KarouoBi  ciaoBa:  mpakTuuHi  3aBIaHHS,  TomorpadiuHi  KapTu,KapTorpadidHa
KOMIIETEHTHICTb.
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MPAKTUYHA PEAJIIBALISI TEXHOJIOT'Ti 3MIIIAHOT'O HABUAHHSI B
3AKJAJAX CEPEJHBOI OCBITH

OpHuM 13 CydacHHX TMIIXOJIB J0 HABYAHHS Y4YHIB € 3MiIlIaHC HABYAHHS, SKE
nependayae MOETHAHHS TPAJAMIIMHUX METOMIB 1 JUCTAHUIMHUX TEXHOJOT1N
HaBYaHHSI.

BukopucTaHHs €lIeMEHTIB JUCTAHI[IHHOTO HABYAaHHS B OCBITHBOMY MpOIIEC] 3
¢bBBukn  Oynmo  mpeametroMm  gociikeHHs — B.®.3abonotnoro, B.J.Ilapxo,
H.A.IBanuineskoi, M.O.Mokroka TOIIo.

JIyist BOpOBaJPKEHH Ta ampoOallii 3MiIaHoro HaB4aHHs Ha 0a31 KOMyHaJIbHOTO
3aknany «PimenbeBchkuil nminei» Opecbkoi o0nacHOi pagu  OyJo  BIIKPUTO
HABYaJIbHO-METOJUYHUIN CTPYKTYpHUH «LleHTp mucTaHUIHOI 3arajibHOI CepeaHbOi
ocBiTi OJ1eCHKOI 00J1aCT1».

[IpoekT OyB 3anmymenuii y 2015 poui. Ha mouyatky npoekty Opasio ydactsb 16
yuHiB. JIns IHCTpyMEHTaJIbHOI peami3alii TaKoro MIAXOAY BUKOPUCTOBYETHCS
mwiatdopma Office 365 ta mporpama Teams. Illogo dbopMm opranizarii HaBYaHHS, TO
TpUYl HA THXKJACHb YUHI HaBYAIOThCS B Jiillel (MIOHEIUIOK, cepefia, I SITHUIA), a IBIvl
Ha THXKJICHb HABUAHHS BiI0OYBa€Thcs ON-line (BIBTOPOK, YeTBEP) ILISAXOM MPOBEICHHS
yauTensaMu ON-line ypokiB BiAMOBITHO 0 pO3KIATLy.

Jlns peamizaliii oH-JIaliH HaBYaHHS B JIIET CTBOPEHO CIICIiabHE MPUMIIIECHHS
(kabiHeT), B IKOMY BUYHMTENI IpoBOasATH ON-line ypoku. Kabinet 001agHaHO KaMeporo
Ha TPHUHO31, MAarHITHOIO MAapKEPHOK JOIIKOI, KOMII'IOTEpPOM, TapHITYpPOIO,
JI0JIATKOBUM MOHITOPOM, SIKMUWA TPHU3HAYEHUW M7 TOro, MO0 BYUTEIh MaB 3MOTY
0aunTH CBO€ 300paXEHHS 1 Y4YHIB, IO MPUCYTHI HA ypoui. 3 METOI TEXHIYHOI
NIATPUMKUA —TiependadeHa TMOCTIHHA JOMOMOra T loTepa: BIH JONOMarae 3
HaJAIITYyBaHHIM MYJBTHMEIINHOI anmaparypu, KaMepH, MpUiMae TMOBITOMIICHHS Bij
Y4HIB B mporpami Teams. BaxiauBo, 100 y4uTedb aJanTyBaBCs JO BIJMNOBIAHO
CTBOPEHOTO CEpPEeJIOBUINA 1 BpaxyBaB MEBHI OCOOJMBOCTI IIE 1]l Yac MiATOTOBKH 0
YPOKY, 30KpeMa:

- I Yac NPOBEIECHHA OHJAWH-YpOKY HEMae 3MOrM OauuTh BCIX YYHIB
OJIHOYACHO, €KpaH MOIUICHUM Tak, 110 B JIBIA YacTUHI €KpaHy 1 B IEHTPI
3HAXOJUTHCS 300paKEHHS MApKEPHOI JOMIKM 1 BYUTENs, a MPaBOPYyY Bijl
300paKeHHSI TepPeIiK YUHIB, SIKi MPUCYTHI OHJIANH;

- Ha MOHITOp MOXHAa BUBECTH YOTHPHU YYHI OJIHOYACHO, MO0 Oauutu iX
JUSUTBHICTD 32 YMOBH, IO Y HUX YBIMKHEH1 KaMEpH.

Bci on-line ypoku BunTeniB 3anucyOThCsS HAa KaMepy 1 BUCTABJISIFOTHCS HA CAMNTI.

VY pasi notpedu yuHi MOXKYTh 1€ pa3 MeperyisiHyTy ypok. L1 MaTepianu yuyHi MOXYTb
BHKOPHCTOBYBATH 1 B pa3i He3aIUIAHOBAHHUX BUXITHUX, HAIPUKJIIA]] KapaHTHHY.

Takuit migxig Oyno BOPOBAKEHO 1 MMiJl 4ac HaBuYaHHsS (i3uku. BigzHauumo

NeBHI 0COOJMBOCTI B OpraHizallii JisUIbHOCT1 Y4YHIB il 4ac Takoro ypoky. Ilepmr 3a
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BCE, Ha eTamax akTyadi3allii, MOBTOPEHHA Ta 3aKpiIUIEHHS 3HaHb CIiJ YITKO
nepeadavyaTy Ta O3BYyUyBaTH, OKpPIM MUTaHb JI0 YYHIB, III€ MPI3BHUINA YYHIB, SIKUM
aZpecy€eThcs Te UM iHIIe 3anuTaHHs. Ciij npyuBYaTH YYHIB, 10 MTPaBUJIbHA BiJIMOBIIb
Oyzae MakCHMMallbHO 3apaxOBaHa, 32 YMOBH BKJIFOUEHHS BiJlcOKaMepu JJIsi TOTO, 1100
0a4uuTH y4YHS MijJ Yac TUCKYCIi.

Jlns mepeBipkH 3HAHb YYHIB 3aCTOCOBYETHCS Mporpama [eams, B KA MOXHa
CTBOpIOBATH TECTH 1 3amadi. Ilig yac CTBOpEHHS TECTOBUX 3aBIaHb € MOXKIUBICTh
3aJlaTh 4Yac, KOJHM YYHSIM 6yne BIIKpUTUN 1 3aKpUTHI JIOCTYT JIO TeCTy. TecToBi
3aBJIAHHS € 3aKPUTOTO i BII[KpI/ITOFO TUy. TecTh TepeBipsSIOTHCS MPOTPaMO0
ABTOMATUYHO 1 BUKOHABIIHA TECT, YYHI OJpa3y OTPUMYIOTh 1H(GOpPMAIIiI0 PO CBOIO
OIIHKY. BuuTenp mMae MOXIMBICTh O0auyuTH, SK YYHI BUKOHAIU TECT, JO TOTO X B
mporpami  300paKyeThCsl JiarpamMa, Ha OCHOBI SKOi MOXHa IPOaHAJI3yBaTH
pe3yNbTaTH MPOXOKCHHS TECTOBUX 3aBlaHb, HAMPUKIAI, BHUSIBUTH, B SIKOMY
3aBAaHH1 OyJIO JOMYIIEHO OUIbIIEe TOMIIOK. THUIOBUM HEIOJIIKOM TECTOBUX 3aB/IaHb
BIJIKDUTOTO THUITY € HEMOXJIMBICTh Oa4UTH XiA po3B’s3Ky. JlJisi mepeBipKHd camoro
po3B’si3Ky yuHI (ororpadyroTh HOTo 1 BHCHIAIOTh YYHUTEIIO B OCOOHCTE
MOBIJIOMJICHHS.

3MmilaHe HaBYaHHS IPUBYAE YYHIB JO CaMOCTIMHOCTI, JUCIUILIIHOBAHOCTI,
4eCHOCTI Ta (popMye yMiHHS IpairoBaty B ON-line cepemopwuiii.

Jlireparypa:

1. 3abonotuuii B.®., Moxmok M.O. BukoprucTaHHs €l€eMEHTIB AUCTAHIIHHUX TEXHOJIOTIH MpH
BHUBUYEHHI (DI3MKH B 3arajJbHOOCBITHIX HAaBUAIbHMX 3akiaAax // 30ipHUK HayKOBO-METOAMYHUX
npab  «Teopis Ta METOAWKAa BHBUYCHHS MPUPOAHHYO-MATEMATUYHHX Ta TEXHIYHUX
muctuitiny. HaykoBi 3anmucku PiBHEHCHKOTO AepKaBHOTO TYMaHITApPHOTO YHIBEPCUTETY.
Bum.12. Piue. 2009. C.31-36.

2. IBanunbka H.A. IlepeBaru Ta HEmOMIKM TUCTaHIIMHOTO HaBuaHHS (i3uku [EnekrpoHHui
pecypc]. URL:https://phm.cuspu.edu.ua/ojs/index.php/NZ-PMFMTO/article/viewFile/266/256
(mara 3BepHenHs: 15.07.2019).

3. Moxkiok M.O., Mokmok O. O. On-line cucrema AUCTAHIIHOT MIATPUMKH HABYaHHS Ta ii
BUKOPDUCTaHHA Ml 4ac  BuUBUeHHA  ¢izuku.  [Enexktponnmii  pecypc].  URL:
http://enpuir.npu.edu.ua/bitstream/123456789/8093/1/Moklyuk%20M.%200. Moklyuk%200.
O..pdf. (nara 3Bepuenns: 25.07.2019).

Anorauist. Kosecuuxona O.A. IIpakTu4na peasi3auisi TeXHo.10rii 3MilIaHOr0 HABYAHHS
B 3aKJIJIaX CePeIHbOl 0CBITH. Y CTaTTiI PO3IJISTHYTO MHUTaHHs Oprauisaii i mpoBeaeHHs on-line
YPOKIB B CHUCTEMI 3MIIIAHOTO HAaBYaHHsS Ha 0a31 KOMyHAJIBHOTO 3akiany «PimenpeBChbKUN TiIEeii»
Opnecbkoi obsacHOi paau.

KirouoBi ciioBa: 3milnane HaBYaHHS, JUCTAHININAHI TexHOJOTriI, on-line -ypoku, HaBYaHHS
Gbi3uky.

Summary. Kolesnikova O.A. The practical implementation of blended learning in
secondary education. Questions of organizing and conducting online lessons on the basis of the
public institution «Richelieu Lyceum» of Odessa Regional Council. in a blended learning system
are described in the article.

Keywords: blended learning, distance learning, online lessons, physics training.

KoaecaukoBa O.A. IlpakTnyexkasi peajnu3anusi TEXHOJOTMH CMEIIAHHOTO O00y4YeHUsSI B
yupexIeHUusiX cpeaHero oOpa3zoBaHusi. B craThe paccMOTpeHBl BOMNPOCHI OpraHU3alUu U
npoBeeHusT on-line ypoKOB B CHCTEME CMEIIaHHOro oO0y4yeHHs Ha 0a3e KOMMYHaJIbHOT'O
yupexaenus «PurienseBckuil aunei» O1ecckoro o0JIacTHOTO COBETA.

KiroueBble cioBa: cMemaHHoe OOydeHHWE, JUCTAHIIMOHHBIC TEXHOJIOTHH, On-line ypoxwu,
oOy4eHue pU3HNKH.
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BUKOPUCTAHHS BJIACTUBOCTEMN ®YHKIIN K OJUH I3 HECTAHJAPTHHX
METO/IB PO3B’SI3YBAHHS PIBHSIHb TA HEPIBHOCTEM B KYPCI AJITEBPU
CTAPIHIOI IIKOJIN

OCHOBHOIO ~ OCOOJMBICTIO  Cy4yaCHOTO  PO3BUTKY  CHCTEMH  IIKUIbHOI
MaTEMaTHYHOI OCBITH € OpI€HTAIllsl Ha MHUPOKY JudEpeHIialilo HaBYaHHSI
MaTE€MaTUKH, W0 JO3BOJII€ BHUPIIIMTH JBa 3aBJaHHs: 3a0e3neyuTH 0azoBy
MaTeMaTU4HY MIJTOTOBKY BCIX IIKOJIIPIB Ta C()OPMYBATH B YYHIB CTIMKUH 1HTEpEC
70 TIpEIMETy, BUSBUTH 1 PO3BUHYTH iX MaTeMaTH4HI 3710HOCTi, OpPIEHTYBAaTU Ha
npodecii, MOB’sI3aH1 3 MATEMATUKOIO, TIATOTYBAaTH 10 HABYAHHS y BY3I.

Jlist y4HiB, sIKI TOTIMOJEHO BUBYAIOTh MaTeMaTHUKy B IIKOJi, OCOOJIMBO
BOKIMBUM 1 KOPHCHUM € OLIbII TJIMOOKHH pO3MISA 1€ 1 MeToaiB camoi
€JIEMEHTApPHOI MaTeMaTUKHU. A OCKUJIbKHM OJIHIEIO 3 OCHOBHUX ii 1JIed € 11es PyHKIii,
TO € HaraJibHa HEOOXIJHICTh 3aCBOEHHA YYHSMHU (PYHKIIOHAJIBHHMX MIJIXOMIB IpPH
PO3B’sI3aHHI 3aBJaHb.

B mHaykoBiil mjiTepaTypl akLEHTYIOTh yBary Ha BaXXJIMBOCTI 3aCTOCYBaHHS
(YHKIIIOHATBLHOTO TMIAXOAY TIpU BHUPIIIEHHI PI3HUX 3aBJaHb €JIEMEHTapHOL
MaTeMAaTUKH, B TOMY YHCII 1 piBHAHb. Y HaBUAIBHOMY MOCIOHUKY [2] Bim3Ha4Ya€eThCs,
IO JIiHIS PIBHAHb Ta HEPIBHOCTEH, SIKa CKJIAJa€ 3HaYHY YaCTHHY LIKUIBHOTO KypCy
MaTeMaTUKH, HEPO3PUBHO TMOB’s3aHa 3 ¢yHKIIOHANKHOI dmiHiero. Illynma H.M.
HEOJHOPA30BO HA CTOPIHKAaX *)ypHainy «MaTeMaTuka B IIKOJI» MOBEPTABCS 10 TEMH
BUKOPUCTAHHS BIACTHUBOCTEH (YHKIIIM MpU pO3B’I3yBaHHI PIBHSIHb Ta HEPIBHOCTEH B
Kypci anreOpu crapiioi mkoju. Tak, B cBOil ctarti [1] BiH 3a3Hayae, 10 B IIKOJII
npy BUBYEHHI (YHKII OCHOBHA yBara MPUAUISETHCS TOCHIKEHHIO aHaITUYHO
3aianux (YHKIIH 1 MoOy10BY iX rpadikiB.

3a3HayeHe BH3HA4Ya€ BHUOIp METH [OCHIIKEHHS — aHalll3 CTaHy MOpoOsieMu
JOLIIBHOCTI 1 MOKJIMBOCTI BHMBUYEHHS HECTAaHIAPTHHUX, 30KpeMa, (PYyHKIIOHATbHUX
METO/I1B pO3B’sI3yBaHHS PIBHSIHB Ta HEPIBHOCTEMN, B KypCl aJireOpH CTapIIOi HIKOJIH.

Snpo 3asznauenoi Temu — piBasaEs Buay f(g(x))= f(h(x)). Cronu BxomaTs meski
PIBHSIHHSI Ta HEPIBHOCTI BHIIIOTO CTEIEHS, JIeSIKl MOKAa3HUKOBi, JIoTapudMidHi Ta
TPUTOHOMETPHUYHI PIBHSIHHS Ta HEpIBHOCTI. KpiM TOTO, piBHSHHS Ta HEPIBHOCTI, SIKi
BUPIIITYIOTHCS (DYHKITIOHATBHUMH METOJIAMHA MOXYTh PO3TIISIATUCS K MPOJOBKECHHS
1 mornuOJIeHHsl JiHII piBHSAHb Ta HepiBHOcTed. Tomi Teopis ¢GyHKLIM HOCHUTH
MPUKIAAHUI XapakTep MO BIAHOUIEHHIO 10 T€OPii pIBHSHb Ta HEPIBHOCTEM.

He koxHe pIiBHAHHS Ta HEpIBHICTh B pE3yJibTaTi IEpPEeTBOPEHh abo 3a
JIOTIOMOTOI0 BJIaJioi 3aMiHM 3MIHHOI MOXe€ OyTH 3BEJ€HE JI0 TOr0 YW IHIIOrO
CTaHJIAPTHOTO BUJY, JIJIs SIKOTO ICHYE MEBHUU ajaropuTM po3B’s3aHHs [3]. YV Takux
BUIAJKaX KOPHUCHUM € BUKOPHCTAHHS BIACTUBOCTEH (DYHKIIIN: 00JIaCTh BU3HAUCHHS,
MOHOTOHHICTb, NEPIOUYHICTh, 0OMEKEHICTh, MAPHICThH TOIIO.

3HaHHA Y4YHIB MpO BJIACTUBOCTI (YHKIINA CTalOTh OUIBII TIUOOKUMHU 1
YCBIAOMJICHUMH, SIKIIIO CHCTEMAaTUYHO BUKOPHUCTOBYBATH IE€PEPaxOBaHi BIACTHUBOCTI
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IpU pO3B’A3yBaHHI PiBHSIHBb Ta HepiBHOcTed. KpiMm Toro, ne crnpusie pamioHamizarii
caMHX PO3B’S3KiB.

B nauanbHiit miteparypi [3, 4] BUCBITJICHO JesAKl 3aCTOCYBAaHHS BJIACTHBOCTEH
GyHKIIH (MOHOTOHHOCTI, IIAPHOCTI, HEMapHOCTI) JO BHPIIICHHS pPIBHSAHb Ta
HEPIBHOCTEM, OJIHAK HE BUJAUICHI 1 HE JOCHTIKEH] KJIacH PIBHSAHb Ta HEPIBHOCTEH, Ha
SKUX MOKHa Oyj0 O BiAMpaIroBaTH BCl BJIACTUBOCTI (PYHKIIIHA, II0O BUBYAIOTHCS B
IIKOJI1, 1 SIKI JOTIOMOTJIM O 3AIMCHUTH IUIAaBHUM TIepexij Bl TPaAMIIIHHUX CIOCOO0IB
po3B’s3yBaHHS 10 (QYHKIIOHATBHUX; HE PO3POOJICHA METOIMKA BBEICHHS 1 BUBUCHHS
(GyHKI[IOHATBHUX METO/IB (MPUHOMIB) PO3B’SI3yBaHHs 3aBJaHb, BIACYTHS cHCTEMa
BIJIITOBITHUX 3aBIaHb.

[IpoBeneHe MOCHIKEHHS [03BOJISE 3pOOMTH BHCHOBKH TIPO HEAOCTATHIO
KUTBKICTh PO3pOOJICHOT0 HABYAJHHOTO MaTepiaiay 1 CUCTEeMH 3aBJaHb 13 3a3HA4YCHOI
TEMAaTHKH.

B Toii cammii yac 3acTtocyBaHHS (DYHKIIIOHAJBHUX METOJMIB PO3B’SI3yBaHHS
PIBHSIHb Ta HEPIBHOCTEW B Kypci ajareOpu CTapIioi IMIKOJW — JOULIBHO 1 MOKJIUBO.
[IporoHoBaHuii MaTepiall 3aJ0BOJIbHSAE TMPUHIUNAM 1 KPUTEPIAM BIIOOPY 3MICTY
HaBYaHHSA MaTEeMAaTHKH, BIAIIOBIJA€ IUISIM IIKIJIbHOI MaTeMaTHYHOI OCBITH,
MOTJIMOJIIOE IOTO 32 OCHOBHUMU JIIHISIMH, BPaXOBY€E MIPIOPUTET PO3BUBAOYOI (PYHKIT11
HaBYaHHS 1 17Ie10 TYMaHi3allii.

Jlireparypa:

1. Iynna H.H. O6 ncnonp30BaHuu CBOWCTB (DYHKIIMHU MIPH PEIICHUH YPaBHEHUI 1 HEPABEHCTB //
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Anorauis. Ilerpenko K.I., bucrpsinuesa A.M. Bukopucranus BjaacTuBocteii GpyHkuii
SIK O/IVH i3 HECTAHIAPTHUX MeTO/iB PO3B’sI3yBaHHs PiBHSIHb Ta HepiBHOCTEeH B Kypci anredpu
CTAPIIOI IIKOJIU. Y CTaTTi PO3IJISIHYTO aKTyallbHE MUTAHHS MiATOTOBKM Y4YHIB B Kypci aireOpu
CTapUIOi MIKOJM Ta MPOAaHaNi30BaHO BHUKOPHCTAHHS BJIACTUBOCTEW (YHKII SK HeECTaHIapTHUMN
METO/]I PO3B’3aHHs PIBHSIHb Ta HEPIBHOCTEH.

Kiro4oBi ci10Ba: piBHSIHHS, HEPIBHOCTI, HECTaHIAPTHI METOIU PO3B’sI3yBaHHs, Kypc anreopu
CTapILIO] IIKOJIH.

Summary. Petrenko K.I., Bystriantseva A.M. Using the properties of functions as one of
the non-standard methods for solving equations and inequalities in a high school algebra
course. The article discusses the urgent issue of preparing students for a high school algebra course,
analyzes the use of the properties of a function as a non-standard method for solving equations and
inequalities.

Keywords: equations, inequalities, non-standard methods of solving, high school algebra
course.

AnHoranus. Ilerpenxko E.U., brictpsinueBa A.H. Mcnoab3oBanne cBoicTB (QyHKIHI
KAaK OJMH U3 HEeCTAHJAPTHBIX METO0B PEellICHUsS YPABHEHUH M HEPABEHCTB B Kypce ajaredpbl
crapuieil WKoJbI. B crathe paccMOTpEHBI aKTyalbHBIM BOIPOC MOATOTOBKH y4YallUXCSl B Kypce
anreOpbl cTapuield IIKOJBI W MPOAHAIM3UPOBAHO HCIOJNB30BAHUE CBOWCTB (DYHKIMHU Kak
HECTaHIapTHBIN METOJ] PEIICHNs YPABHEHUN U HEPABEHCTB.

KuroueBble cji0Ba: ypaBHEHHUsS, HEPAaBEHCTBA, HECTAaHIAPTHBIE METOJbl PELICHHUs, KypC
anreOpsl CTAPIIEH MIKOJIBI.
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BUBYEHHS TEOMETPUYHUX BEJWYNH, IX OBUNCJIIOBAHHSA TA
BUMIPIOBAHHA B LIKIVIBHOMY KYPCI MATEMATHUKHA

Benuunna — oJHEe 3 OCHOBHMX MaTE€MaTHYHUX MOHATh. BuBueHHs B Kypci
MaTEeMaTUKH CEPeIHBOT IMIKOJW BEJIMYMH 1 1X BHUMIPIOBAaHb Ma€ BEJIMKE 3HAYCHHS B
PO3BUTKY IITKOJISIPIB.

[TonsaTTss BenWMUMHM € (PYHIAMEHTAIBHOIO OCHOBOIO KYpCy MAaTEMAaTHKH,
O0asucHUM mMOHATTAM. HemocTaTHs TeopeTHMyHa pO3pOOJTCHICTh JaHOI TEMU B
TUIAKTHUI, TPUBATHUX METOJMKAaX 1 0COOJIMBO B METOAMIIl HABUYAHHS MaTeMaTUKU
HEraTUBHO IMO3HAYAETHCSA HA SIKOCTI 3HAHb YYHIB, YCBIJOMJIEHOCTI HUMH HE TIIbKU
MaTeMaTUYHUX 3HAHb, a ¥ 1HIIUX IKUIBHUX MPEAMETIB, MMOB'A3aHUX 3 IIUM MOHSATTAM
Ha MPAKTUYHUX YMIHHAX 1 HABUYKAX IIKOJISIPIB.

Benmuunam B 1mKomi HEOOXIAHO BHBYATH IOCIIAOBHO, I[IJIECIIPSIMOBAHO,
CUCTEMATUYHO, 3 YPaXyBaHHAM IMi3HABAIbHUX MOKIJIMBOCTEH yUHIB.

Meronuky BHUBYEHHS Ta BUMIPIOBAaHHS TE€OMETPUYHHMX BEIUYMH B KypcCi
MaTeMaTUK{, B TOMY YHCII IOl T€OMETPUYHHMX GIryp, pO3IIsAald B CBOIX
JTUCEPTAllIMHUX JOCTIDKCHHSAX BITYM3HSAHI Ta 3apyObkHI BueHi M. O. XKypoOac,
K. ®. Py0imn, B. M. llInmisHANKOBA, C. A. Anbopos, L. C. I'amxuaraes,
M. A. Kazakoga, I. O. Knumos, O. I1. Ky3nenosa, M. C. Makin, III. MycaBBupos,
B. YOHr Ta 1Hm11.

Hes3Baxkaroun Ha 3HaYHy KUIBKICTH JOCHII)KEHh BUBUCHHS 3MICTOBOi JIiHI1
IIKUTBHOTO KypCY MaT€MAaTHKH, HasiBHI TaKl MPOTUPIYYS MIXK:

- TMOTpeOO0I0 Cy4acHOro CycHuIbCTBa YKpaiHM y (paxiBUAX 3 BUCOKHM PiBHEM
PO3BUTKY I1HTEJICKTyaJIbHUX YMIHb SIK BaXJIMBOTO KOMIIOHEHTa iX
npodeciiiHoi ~ KOMIIETEHTHOCTI  Ta  HEIOCTaTHBOK  PO3POOJIEHICTIO
MPAKTUYHUX CHUCTEM PO3BUTKY IHMX YMIHb Yy TMPOIECI TeOMETPUYHOT
IITOTOBKH IIKOJISPIB;

- HEOOXITHICTIO IIUIECTIPSIMOBAHOTO BUBYEHHS T€OMETPUYHUX BEJIMYMH, iX
OOYUCJICHHS Ta BHUMIPIOBAaHHS Ha HAOYHO-ONEPATHBHOMY PIBHI C
MPAKTUYHOIO iX CHPSMOBAHICTIO 1 MOMIIMBICTIO 3MIMCHIOBAaTH WOTO 3a
J1I0OYMMHU HUHI POrpaMaMu, MiAPYYHUKAMH Ta MOCIOHUKaMH;

- MOTpeOO0I0 MIKUIBHOTO Kypca reoOMETpii y SKICHOMY HayKOBO-METOJUYHOMY
3a0€3MeUeHH] Ta HEJOCTATHICTIO Oro po3po0JIEHOCT] y Cy4acHId METOJIHIII
HaBYaHHS MaTCMaTHKH.

3a3HayeHl BUIIE YMHHUKU CIYTYIOTh OCHOBOIO BHOOPY TE€MH JIOCHIIKEHHS
«BUBUYEHHS T€OMETPUYHUX BEIIMYWH, IX BUMIPIOBAHHS Ta OOYUCIICHHS B IMIKIJIEHOMY
Kypcl MaTeMaTUKN.

MeTo10 10CiAKeHHsI € YTOUHEHHS METOJUYHOI CUCTEMH BUBYEHHS 3MICTOBOL
JHIT TEOMETPUYHUX BEJIMUMH B MIKUTBHOMY KypCi T€OMETPIi.

Mera foCHiJKEHHS JIO3BOJISIE  BHJAUIMTA HACTYIHI 3aBJaHHS. aHam3
MICUXOJIOTO-TIEAATOTIYHOI,  HAaBYAJNBHOI, TMEPIOAWYHOI Ta  CHIUKJIOMEIUYHOI
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JITepaTypH, B SKi PO3TIAAAETHCA BUBUCHHS F€OMETPUUHUX BEJMYHUH B IIKUIBHOMY
Kypcl T€OMEeTpii; BCTAHOBUTH OCOOJMBOCTI BHUBUEHHS TE€OMETPUYHHMX BEJIUYUH;
3’4CyBaTU POJb 1 MICLIE BEJIMYMH, IX BHUMIPIOBaHb B IIPOIIECI HABYAHHS;
OXapakTepu3yBaTU IMPOMEAECBTUKY 3MICTOBOI JIiHII; YTOYHUTH BHUMOTH 1O
MaTeMaTU4YHOI IMJATOTOBKM YYHIB; CHUCTEMAaTH3yBaTH TEOPETHYHI BIJIOMOCTI PO
MOHSTTS «BEJIMUMUHAY.

YTouHeHa METOAMYHA cucTeMa (3MICT, METOU, 3ac00M, opraHizalliiiHi Gopmu)
JI03BOJISIE€ TOTJIMOUTH 1 CHCTEMAaTH3yBaTH BiIOMOCTI MPO T€OMETPUYHI BEIUYUHH.
BumiproBanHs 1 BiIKJIaAaHHs BIJPi3KiB 1 KyTiB Ha TaHOMY €Talli HaBYaHHS TeoMeTpii
OOTpyHTOBYETbCS akciomamu. BueneHHs ¢opmyn ans  OOYMCICHHS — TUIOI
npoctimmx  ¢iryp (IpsSMOKyTHHKa, TMapajenorpama, TpPUKYTHUKA, Tparerii)
CIUPAETHCS Ha 1ICHYBAHHS IUIOINII 1 OCHOBHI ii BracTuBocTi. [1ig yac oGrpyHTyBaHHS
(dhopMyJ1 TOLIJIBHO 3aCTOCOBATH TaKi MOHSTTS, SIK PIBHOCKJIAJEHICTh 1 IOMOBHEHHS JI0
¢irypu, hopmyra Mol sSKOi BiloMa.

Po31mproroThCs ysIBIEHHS YUHIB IIPO BUMIPIOBaHHS T€OMETPUYHUX BEJIMYUH Ha
NPUKIaJaX BUMIPIOBAHHS 1 MOPIBHSAHHS BIJIPI3KiB 1 KYTIB, MOOYJJOBH BIJPI3KIB AAHOI
JOBXXKMHU 1 KYTIB 13 33JaHOI0 TPaJyCHOIO MIpOI0, oOmepyBaHHS (opmynamu
NepUMETPIB, IIOU] 1 00’€MIB T€OMETPUUYHMX (PIryp — 3HAXOMKEHHS HEB1IOMOTO
KOMITOHEHTa (hOPMYJIH 32 B1JIOMUMHU.

JlocnmikeHHsT MOKa3aio, M0 YPOK € IIKaBUM, SKIIO BiH PI3SHOMaHITHUN 3a
opraizauiftHuMu GopMamMu, METOJAMH, IPUIMOMaMH 1 3aJaHUMU MaTepiajoM, a TOMY
PEKOMEHyEMO BHUKOPUCTOBYBaTHM pI3HI BUAM 3aBJaHb — YCHI W IHMCBMOBI,
PENpPOIYKTUBHI i TBOPYI, HA y3araJlbHEHHS 1 CUCTEMATU3AaLI1k0 BUBUEHOT'O TOILIO.

Jlireparypa:
1. bers I'Il. Meroauka BHUKJIanaHHs MaTeMmartuku: HaBu. mociOHMK. — 3-T€ BHI., mepepod. i
nonos. — K. : Buma mik., 2007. — 367 c.: in
2. Maremaruka. 5-11 kimacu: HaBUalbHI IPOrpaMu, METOJIMYHI PEKOMEHJAIl 1010 OpraHi3arii
HaBYaJIbHO-BUXOBHOTO mpouecy B 2018/2019 mnHaBwanmpHoMy poumi / VYkmamau P.B.
I'magxoBchkuit. — Xapkis : Bun-Bo «Panoky, 2018. — 224 c.
3. Cunenkans 3.1. Meronuka HaBdaHHS MareMaTHKu: [linpydHuk. — 2-re BH1., 1omoB. | mepepo0r.
— K.: Buma mik., 2006. — 582 c.: in

Anoranis. Cinoayn O.FO., Tarouenko B.l. BuBueHHsI reoMeTpMYHHX BeJIMYHH, iX
00YMC/IeHHs1 Ta BHUMIPIOBaHHS B WIKUIBHOMY Kypci MaremaTtuku. CTarTsd IpHUCBSYEHA
aKTyaJIbHUM aclleKTaM BUBUYEHHSI TEOMETPUYHUX BEJIMYMH Ta iX OOUMCIICHHS B CEpEe/IHIN Ta cTapIiil
HIKOJIax.

KuarouoBi cioBa: reomMerpuuHi BENWYMHM, HIKUIBHUM Kypc MaTeMaTUKH, OOYHMCIIEHHS,
BUMIipIOBaHHS.

Summary. Sinolup O.Y., Tatochenko V.I. The study of geometric quantities, their
calculation and measurement in the school mathematics course. The article deals with topical
aspects of studying geometric values and their calculation in secondary and high schools.

Keywords: geometric quantities, school mathematics course, calculations, measurements.

AnHorauus. Cunoayn E.1O., Tarouenko B.U. U3yuyeHue reoMmeTpuyecKuxX BeJIHYUH, UX
BBIYUCJICHUA U U3MEPCHHSA B IIKOJBbHOM KypC€ MaTEeMaTHUKH. Cratbs MOCBAIICHA aKTyaJIbHBIM
ACIICKTaM U3Y4YCHHA I'COMCTPUYCCKUX BEJIIMYUH U UX BBIYUCIICHUS B cpegIHeﬁ )51 CTapmeﬁ IKOJIax.

KiaroueBble cioBa: TCOMETPUUCCKUEC BCIIMYNHEI, IIKOJILHBIN KypC MaT€MaTUuKH, BIYHUCIICHHA,
H3MEPEHUS.
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PO BUKOPUCTAHHS AJITOPUTMIB B ITPOLIECI HABUAHHS TEOPII
MMOBIPHOCTEM

PosrnsinemMo mnpukiaau moOyAOBH alTOPUTMIB Ta PO3B’S3aHHS 3ajady 3a iX
nornoMoror. Jlns 3amay, B sKkuX BiAOyBaeTbca cepis BUIPOOYBaHb 3a CXEMOIO
bepnymni, MoxkHa moOyyBaTH HACTYIHHM aqTOpPUTM:

1. CpopmyBartu nmoito 4, IMOBIPHICTH SKOT HOTPIOHO 3HAWTH B 3a/1a4i.

2. Cxnactu cxemy bepnymi:

1) ChopmyBatu, 1110 6y1eMO pO3yMITH ITiJT OJHUM BUIIPOOYBAHHSIM.

2) BuzHauuTH KUIbKICTh BUITPOOYBaHb N .

3) [lepeBipuTH 4H ABJIAIOTHCSA BUMPOOYBAHHS HE3AJICKHUMMU.

4) Po3knacTu pillleHHS OJHOTO BUNPOOYBaHHS Ha JBl TPYNH: «YyCHiX» 1
«HeBIauay. «Ycmix» = {pillleHHs, IKi CIPUSIIOTh oIl A}, «HeBnada» = {pilieHHs,
MPOTHIICKHE KYCITIXY» }.

5) 3HaliTH UMOBIPHICTh «YCHIXY» - p 1 «HeBAau1» - (. CiliJl MepeKOHATUCH, 1T0 P
1 ( HE 3MIHIOIOTHCS BiJl BUIPOOYBAaHHS /10 BUIIPOOYBAHHS B JIaHiii cepii BUIPOOYBaHb.

3. Bupasutu WMOBIpHICTb MOAITI A Yepe3 WMOBIPHICTB M ycHixiB B N
BUIIPOOYBaHHSIX, 1[0 MIPOBOAATHCS 3a cxemoio bepuymti P(A) = P,(m).

4 3actrocyBatu (Gopmyay bepuymm mo m 3 B,(m) = C'p™q™™ abo, y
BUIAJIKY, SIKIIO KUIbKICTh BUITPOOYBaHb BEJMKA, HAOIMKEH] (POPMYIIH:

AKIO N Benuke 1 P mysxe mane (np < 10) — popmyiny Ilyaccona:

m,—A

P,(m) = T A=np

SKIIO N BEJIUKE 1 p HE AYyXKEe MaJie (n'p > 10) — popmyiry Myaspa-Jlamnaca:

1 (x) m—np
Jrog Jva
ITpuknan 1. 3 25 oci6 8 mMaroTh MpaBO Ha MOJATKOBY MiILTy. SIka UMOBIPHICTH
TOTO, L0 3 TPHOX HABMAHHS BUOPAHMUX OCI0 MarOTh MPABO HA MOAATKOBY MIJIBIY JBI
ocobu. Po3B’sbkeMo 3a71a4y BUKOPHUCTOBYIOUYH BIMIOBITHUHN aJTOPUTM.
1. Chopmymoemo mogito A — «3 TprOX BHOpaHUX 0OCIO MpaBO Ha MOJATKOBY
MUIBTY MalOTh JIB1 0COOM».
2. CxnageMo cxeMy bepnyti
- Ilix omHuM BUTIPOOYBaHHSM PO3YMIIOTh BUOPATH OJIHY 0COOY.
- Bu3HauuTH KUIBKICTH BUIPOOYBaHb . = 3.
- BumnpoOyBaHHS He3aJIeXKHI.
- «Ychixy» BUNpPOOYBaHHS  CHPUSIOTH  BICIM  BHUINAJIKIB,  «HEBIAYl»
BIIIIOBIIAFOTH CIMHAALAT.
- VImoBipHicTh «ycmixy» p = 0,32; a «HeBaadi» craHoBuTh q = 0,68.
3. Bupasumo iiMoBipHicTs nofil A 3a popmyioro bepuymii P(A) = P;(2)
4. O0uucIMMO UMOBIPHICTh BHKOPUCTOBYIOUYH (opmyrny bepryri

|
P.(2) = C2p%2gt = ————(0,32)%(0,68)* = 0,208.

P(m) = x =
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[Tpuknazn 2. 3a CTaAaTUCTUIHUME TaHUMH 2% >KUTEIIB JIESSIKOTO MICTa, K1 371al0Th
KBAapTHPU B OPEHJy, HE IUIATATH MOJATKH. 3HailTH I/IMOBlpHICTB toro, mo 3 5000
KUTEINIB, SIK1 31aI0Th KBAPTHPH HE ILIATATH TOIATKH 300 40OBIK.

1. Chopmymntoemo mnoniro A — «3 5000 sxuTeniB, O 3/4aI0Th KBapTHUPU HE
miaTaTh moaatku 300 40I0BIKY.

2. Cknagemo cxemy bepryiui:

- Ilix omHUM BUIIPOOYBaHHSAM PO3YMIIOTh — 37]a4a KBAPTUP B OPECHIY.

- Buznauumo kinbkicTh BunpoOyBans n = 5000.

-  BunpoOyBaHHs He3aIeKHI.

- «Ycmixy» BUIpoOyBaHHS BiJINOBIIAIOThH JIBA 13 CTa.

- MmosipHicTts «ycmixy» p = 0.02; a «ueBnaui» q = 0,98.

3. Bupasumo iimMoBipHicTs nofii A 3a hopmyinoro bepuyimti P(A) = Psgp0(300)

VY namomy Bumnagky n = 5000 pgocuTh BedHKe, pa3oM 3 TUM WMOBIPHICTh
p = 0.02,inp =100 = 10, Tomy 3actocyemo dhopmyny Myaspa-Jlamiaca.

3HaiiIeMo CroYaTKy

m—np _ 300 — 10 290
X = = 2,9591,
npq  /5000-0,02-0,98 98

BignosigHa WMOBIpHICTb

1
P5000(300) ~
vV 1Pq
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AHorauisa. Yepnoo6aii O. b. I[Ipo BuKopucTaHHS aJIrOpUTMIB B Npoueci HABYAHHS Teopil
iiMoBipHOCTeli. Y pPOOOTI pPO3IIISHYTO MNPHUKIAIM BUKOPUCTAHHS AITOPUTMIB NPH PO3B’sI3aHHI
3aj1a4 3 Teopii KMOBIpHOCTEH.

KurouoBi ciioBa: Teopis HMOBipHOCTEH, pO3B’A3aHHS 33134 3 Teopii HMOBIPHOCTEH.

Summary. Chernobai O.B. About usage of algorithms in the process of teaching the theory of
probabilities. This article contains examples of algorithms usage when solving tasks on probability
theory.

Keywords: the theory of probabilities, solving tasks on probabilities theory.

AnHoranusi. Yepnooaii O. b. Hcnojb3oBaHue ajJropuTtMoB B Ipoiecce 00y4eHUs
TEOPMHH BePOSITHOCTeH. B craTbe pacCMOTpEHBI NMPUMEPHI HCIIOJIB30BaHUS AITOPUTMOB INpU
pEIIeHNH 3a]a4 [0 TEOPUU BEPOSATHOCTEH.

KuroueBble cj10Ba: Teopusi BEPOATHOCTEN, PELLIEHUE 3aa4 110 TEOPUU BEPOSTHOCTEN.
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IHTEPAKTUBHI METOAHU HABYHAHHSA MATEMATHUKMU B IITH3

Ha cydacHoMy etami po3BUTKY YKpaiHW cTa€ 00 ’€KTHBHOIO TOTPEOOO i
HEBIJI’€MHOIO CKJIAJIOBOIO JIEP>KaBHOI MOJITUKH B Taly3i MiATOTOBKY KBali(iKOBaHUX
KOHKYPEHTOCTIPOMOXKHMX POOITHHKIB 3 BHCOKMM pPIBHEM 3arajJlbHOOCBITHBOI 1
npodeciiHOl KOMIIETEHTHOCTI, 1HTEIEKTYaIbHOIO PO3BUTKY 1 MOPAJIbHUX SIKOCTEM,
TOTOBHOCTI /0 HOBHX, IO IIBUJKO 3MIHIOIOTHCS, YMOB TIpaIli CTBOPEHHSI HEOOX1THUX
YMOB JIs1 3a0€3MeueHHs IKICHO1 6e3nepepBHOi MpodeciitHOT OCBITH.

OpHi€0 3 BUHATKOBO BAXKJIMBUX Trajy3eil, siKa BIUTUBAE€ HAa PO3BUTOK HAIIOI
Jep’aBU B YMOBaX PHHKOBOI €KOHOMIKH, € OYIBHULITBO.

BupimienHs cydacHUX 3aBJaHb MIJATOTOBKM KBali()iKOBAaHUX POOITHHUKIB 1
MOJIOJIIMX CIEHIANICTIB Yy 3aKiazax NpodeciiiHO-TeXHIYHOI OCBITH OyAiBEIBHOTO
mpo@uII0 3yMOBIIIOE: HEOOX1IHICTh MOIIYKY HETPAJAMIIINHUX MiAXO0A1B, HOBUX (OpM
oprasizailii OCBITHbO1, HABUAJILHO-BUPOOHUYOT TISITLHOCTI.

Oco6muBy poiib y Oe3nepepBHiil npodeciiiHiii oCcBITI OyAiBEeAbHOTO MPOdiIo
BIIIPAa€ UMUK [PUPOJHUYO-MATEMATHYHUX TPEIMETIB, SKAW  3a0e3neuye
poQeciiHO-TEXHIYHY OCBITY OyAiBEIbHUX CHELIaIbHOCTENH CTBOPEHHS MEPEAYMOB
JUIsl BUBUEHHS SIK 3arajJbHOOCBITHIX mpeaMeTiB ((pizuka, Ximis, 1HpopMaTHKa), TaK 1
3araJbHOTEXHIYHUX Ta CHEUlaJbHUX IPEIMETIB, BAPOOHNYOI IPAKTUKH 1 MAaHOYTHBOI
MPaKTUYHOI ISUIBHOCTI.

B YkpaiHi KOMIIETEeHTHICHAN MIJIX1] BU3HAHO MTPOBIAHUM Ha BCIX PIBHSX OCBITH,
TOMy (opMyBaHHS NpPO(ECIMHUX KOMIETEHTHOCTEH OCOOJMBO 3HAYMMO JJIA
MIJTOTOBKM BHUCOKOKBaTI(hIKOBAaHUX CHEINATICTIB PIiBHSA MPOQeCcCiiHO-TEXHIYHOT
OCBITH.

MaremMatiyHa KOMIIETEHTHICTh € HEBIJI' €MHOIO CKJIaOBOIO TpodeciitHoi
KOMITIETEHTHOCTI MailOyTHIX Oy/iBeNbHUKIB. SIKiCHA MaTeMaTHUYHA MiJTOTOBKA YUYHIB
[[bOTO HAMPSMKY 3HauyIlla B YMOBaxX KOMIIETEHTHICHOTO miaxoxy. Came TOMy HHHI
BCE OUIBIN aKTUBHUMH BIPOBA/KYIOTHCS B Tpoilec HaB4aHHS Marematuku B [1TH3
PI3HOMaHITHI IHTEPAKTHUBHI1 TEXHOJIOTII.

YnpoBapkeHHS 1HHOBAllIMHUX METOJMK Ha ypOKax MaTeMaTHKH 3abe3nedye
¢dbopmyBanns B yuHiB [ITH3 iHTenexTyalbHMX yMiHb HPOBOJUTH OOIPYHTYBaHHI,
MOCJIIIOBHI, HECYNEepewIMBOCTI MIpKyBaHHS, MIATBEPIKYBaTH YU CIPOCTOBYBATHU
pe3yJabTaTh  CIIOCTEPEXKEHHS, JOCHIPKCHHS, BHCJIOBJIIOBATH YITKO, CTHCIO,
MIePEKOHIIUBO, Mepe10ayaT MOMKIMBI HACIIJIKU JiSTTbHOCTI YK O€3/11sIbHOCTI TOIIIO.

VY Hammx JOCHIDKeHHAX MU TIpyHTyemocs Ha aymmi O. Ilometyn Tta
JI. [lupoxkeHKo, 110 CYTHICTh IHTEPAaKTUBHOIO HaBYaHHS B TOMY, 110 HaBYaJIbHUN
mpouec BiI0OYBAa€eThCS 3a YMOB IOCTIMHOI, aKTHBHOI B3a€MOIl BCiX yuHIB. Take
CIIIBHABYAHHSI, B3a€EMOHABYAHHS (KOJIEKTUBHE, TPYMOBE, HAaBYaHHS B CIIBIpAIll), SIK
MOKa3y€e BIIACHUMA JOCBI pPOOOTH, YMOXIWBWIM 3AIMCHEHHS CHUCTeMaTu3alli Ta
CTPYKTYpYBaHHsSI 1HTEJEKTyaJlbHUX YMiHb MailOyTHIX OyIiBEIbHUKIB, SKI MH
pPO3BUBAIM y TPOIECI HABYAHHS MATEMAaTHKH, HA OCHOBI JOMIHYIOYHMX €TalliB
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MUCTICHHS:

1. ChopuitHaTTss ¥ ocmucieHHs iHdopmMalii (aHami3 1 CHUHTE3, MOPIBHSHHI,
BUJIICHHS TOJIOBHOTO, IT1JIBEJACHHS 11T TOHATTS Ta BUBEJACHHS HACIIIKIB);

2. Tpancdopmaiiii 3HaHb, YMiHb 1 HaBHYOK (y3arajibHEHHs, Kiacudikalis,
cHUCTeMaTH3allisl, KOHKpEeTH3allisi, abcTparyBaHHs, JOBEJACHHS 1 CIIPOCTYBaHHS );

3. HaGyTTs Ta peanizallis TBOpUUX yMiHb (MOJIEIIOBaHHS, IPOTHO3YBAHH).

[nTepakTBHE HaBuaHHA Ha ypokax marematuku B [ITH3 no3Bossie moxkopiHHO
3MIHUTH CTaBJCHHS 10 OO0’€KTa HaBYaHHS, IEPETBOPHUBIIM WOrO Ha Cy0O €KT
HaBUYaHHA. YUYEHb 3a0X0YYETHCS 10 AKTUBHOCTI, TBOPUOCTI, HOTO TyMKY ITOBa)KalOTh,
HOTO TTOCTYITOBO MIEPETBOPIOIOTH Y CITIBABTOPA OCBITHHOTO MIPOIIECY.

[HTEpaKTUBHI METOM HABYAHHS HAa YpPOKaX MAaTEeMaTHKU JTO3BOJISIOTh OXOIHUTH
3HayHUil 00’eM 1H(pOpMaIii 1 30pIEHTOBAHI Ha PIBHI «3HAHHI», «PO3YMIHHS». YUHI
[ITH3 noBuHHI BMITH ILIyKaTH i1H(GOpPMAIil0, TPAKTyBaTH ii 1 3aCTOCOBYBAaTH B
KOHKPETHHUX yMOBaXx.

BupimienHro i€l npo6iemMu CpusioTh IHTEPaKTUBHI METOIU, OUIBIIICTD 3 HUX €
CIUICTIHHSAM JeKUIbKOX mpuiomiB. Haifuacrtime MU BUKOPHUCTOBYEMO TBOPUI
3aBAaHHs, POOOTY B MajuxX TIpynax, HaBYaJIbHI ITpU, BUKOPHUCTAHHS CYCHUIBHUX
pecypciB, corianbHi npoekTH. Ha ypokax reomeTpii mijg 4Yac BUBYEHHS HOBOTO
Marepiany abo TiJ dYac Yy3arajJbHEHHs JOCTaTHbO e€(PEeKTUBHUM € TaKui
IHTEPAKTUBHUM METOJ] «KOXXHUN BUUTH KOKHOTO». BiH 103BoJI€ Cl1aOKUM yUHSIM 32
JOTIOMOT'OK0 CBOiX TOBAPHIIB 3pO3YMITH 3arajibHy KapTUHY MaT€MATHYHUX MOHSATH 1
¢daxTiB. Ha ypokax anreOpu Ta MOYaTKiB aHai3y I[IKABUM Ta MPOJYKTUBHUM
METOJIOM HaBYaHHSI € MaTeMaTHYHa «Kapycenaby». lle KomaHmHe 3MaraHHsS MiX
rpynaMy y9HIB 3 PO3B'SI3yBaHHSI MaTEMaTHIHUX 3a/1a4.

Meton «KeWc-TeXHOJIOTI» JT03BOJIIE AEMOHCTPYBAaTH MaTEeMaTHYHY TEOpI0 3
TOYKH 30pYy peajbHUX MOJIH 1 COPHsIE PO3BUTKY TBOPUOIO MHUCIEHHS Ta (POPMYBaHHS
BMIHHS aHaII3y CUTYAIlli 1 TPUAHATTS PIIICHHS.

«MeToa MpOEKTIB» — II€ JOCTaTHhO THYYKa MOJIJIb OpraHizallii HaBYaHHS
marematuku y [ITH3, sika i€BO TOMOBHIOE KJIACHO-YPOUHY CHUCTEMY HaBuYaHHA. BiH
JI03BOJISIE 1HAMBIAYali3yBaT HABYAIBHHUM TPOIEC, CHOPHUSE BUSABICHHS  YUYHSMU
CaMOCTIMHOCTI Yy TIJIaHyBaHHI, B OpraHizailli, KOHTPOJO0, KOpEKIlii HaBYaJIbHO-
nmi3HaBajgbHOI. Yepe3 CHijbHI I1HTENEKTyalbHI il YYHIB HE TUIBKA CaMOCTIIHO
OCBOIOIOTH HOBI 3HAHHSA 3 MaTeMaTHKW 1 cHocoOM i, ajgeKBaTHHX IiM, a U
3aCTOCOBYIOTh Ha IIPAKTHUL paHilie HaOyTl 3HaHHS Ta YMIHHS.

MeTon «aXypHa UKy J03BOJISIE OMPAIOBATH BEJIUKY KiJbKiCTh HaBYAIBHOTO
Marepiajly, BUOpaTH TOJOBHE 3 TeOpii, 3pOOUTH JIOCTaTHHO CTUCII 3allMCH Ta
O03HAHOMUTH 3 HUMU 1HIIUX YYACHUKIB IPYTIH.

[HTEpaKTUBHI METOM HABUYAHHS HA ypOKaxX MaTeMaTHKU JOCTATHHO ¢(HEKTHBHO
aKTHUBI3YIOTh HaBYAJIbHO-MI3HABaJIbHy AisuibHICT, yuHIB I[ITH3, po3BuBaiorsh
aHAJTITUYHE 1 TBOPYE MUCJICHHS yYHIB, HABUYOK JIJIOBOTO CIIJIKYBAaHHS Ta BEICHHS
JTUCKYCII.

JIist  pO3BUTKY JIOTIYHOTO Ta aOcTpakTHoro wMucieHHs yuHiB [ITH3,
CaMOCTIMHOCTI CY)K€Hb, YMIHHS IMiJIBOJUTH TiJ] MOHATTS T4 BUBOJUTH HACOJIJIKH,
YMIHHS apryMEHTYyBaTH BJIACHY JyMKY Ha YypOKax MaTEeMaTUKH MH IIHPOKO
BUKOPHCTOBYEMO pPI3HOMAaHITHI 1HTEpaKTHBHI BmpaBu (poboTa B mapx, podora B
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rpynmnax, MHOUIyK iH@opMaIllii, TOII0), AWHAMIYHI CHalA-TeKili, YpOKU «OJHI€T
3a7a41l», «OQHI€] MaTEMATUYHOI 171€1».

Opranizaiis kBazinpodeciitHoi aisyIbHOCTI Ha ypokax marematuku B [ITH3
OyniBenpHOTO Tpodiato  3abesnedye UIOCTpaiio  MnpodeciiiHoi  3HAYyIIOCTI
HaBYaJIBHOTO MaTepially, mnependadae (QopMyBaHHS HaBYAJIbHO-TI3HABAIBHOL
MOTHBAIli, cripusie GOopMyBaHHIO MaTeMaTUYHOI Ta MPOeciiiHOT KOMIIETEHTHOCTEH
MaOyTHIX Oy/1IBEIbHUKIB.

[HTepakTUBHI METOAM HaBYaHHA Ha YpOKaX MaTEMaTHKU JO3BOJIAIOThH
noOynyBaTH Cy4acHMH OCBITHIM MpOCTip, CHOpsMOBaHWH Ha (HOpMyBaHHs
MaTEeMaTHYHOI TPAMOTHOCTI Y4HIB, iX KIIOUOBUX KOMIIETEHITIH.
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AnHotauus. AAxynnna C.b. UnTepakTuBHBIEe MeTOAbI 00yyeHus matematuke B [ITY. B
CTaTh€ PACCMOTPEHBI OCOOEHHOCTH OOyueHHss Ha ypokax mareMaTuku B IITY crpourtenbHOro
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PO3JILI 4
HABYAJIbHUI EKCIEPUMEHT I HAYKOBO-JIOCJIITHA POBOTA MTPH
BUBYEHHI JUCIHUATIITH IPUPOJTHNYO-MATEMATHYHOT O HUKJIY

besnepcmosa JI.C'., Hauovon H.B? I'yaui P.JO.
'C30U I— 11l cmynenig Ne 3 imeni B.O.Huocnuuenka,
230U I — 11l cmynenie Ne 1, 3301 I — I1I cmynenis Ne 6,
m.Iopiwni I[naeni, I[lonmaescvka obracme, Yxpaina
bezperstoval@gmail.com

CEPEJIHI 3HAYEHHS BEJINYNH B ACTPOHOMII

Y maremaruil, CTaTUCTHUIN, €KOHOMIIIl, COIIOJOrii, (Pi3uIl, aCTPOHOMII YacTo
3yCTpIYarOThCs cepeiHi BenuunHu. CepeiHe 3HaUCHHS — 11€ YMCIIOBA XapaKTePUCTHKA
MHOXHUHHU 4Hucel (X;, X, ..., X,) a00 GYyHKIIH, geske yncio M, 1m0 3HAXOIUTHCS

Ha TMPOMDKKY MIXK HaWMEHIIMM 1 HaWOUIbIIMM 3HA4YEHHSIM. Y MareMaTulll
X1 X5+ Xy

3yCTpIYAIOThCS TOHATTS: cepelHe apupmetnuHe M, = — . cepenHe
x24x24-+x2 . n
KBajapaTuuHe M, = ————, CepelHe TapMoHiiHe M3 = ——, cepenHe
xixe trn
reomeTpuude M, = ’Vxl Xy * ...t Xp. Hanpuknaa. Mapis [leTpiBHa, BUCTABIISIE YUHIO
11 knacy KoBanenky IBany Temarnunuii 0an 3 actpoHoMmii. BoHa 3HaXoAUTh cepenHe

9+7+8+12+11
——— =94 Ta

OKpYTJIIO€ Woro no neB’sath. Ane IBaH, 3HaMOUH MaTeMaTUKy, HE MOTOKYETbCA 3

Y4YuTEIEeM Ta JOBOJUTH: «WIKkmo 3HAWTH CepeaHE KBaApaTUYHEC 3HAYCHHA

\/92+72+82+122+112
5

apu(METHYHE 3HAUCHHS OIIIHOK «9», «7», «8», «12», «11ly:

~ 9.58 Ta okpyrmmTH Horo, To BUXoAuTh orinka «10»!» Ilpote

: ) . . 5
Mapis IletpiBHa 3ayBaxye, 110 MOKHA 3HAUTHU CEPEAHE TAPMOHIUHE T 11 ~
e

9.04 1 cepenHe reoMeTpUIHE ¥9-7-8-12-11~9.21 OKPYIJIMTH JI0 OJUHHUILb, TO
Oyne «9», ame Bce K Takd cepeiHi Oan y4yHd OOYMCIIOIOTH SIK CEpEeIHE
apupMeTHIHe.

A sIK OOYHMCITIOIOTH 1HII CepeH] BEIUYMHU, 30KpeMa B acTpoHoMii? [pyruii 3a
gackpaBicTiIO 00’ekT Ha HeO1 micig CoHuUs NpUPOAHMM CymyTHUK 3emui — Micsip
3/1aBHA NMpUBEPTaB yBary jwojen. CepeaHs BiACTaHb MK IeHTpaMu 3emiti 1 Micsits —
384400 kM, oguH 00€pT HABKOJIO 3eMli BITHOCHO 3ip Micsiib poOUTH B CEPEAHBOMY
3a 27.321661 nobu (cumepuunuii niepion). Ilepiog yacy mix JBOMa MOCIIJOBHUMHU
¢dazamu B cepenHbOMYy CTaHOBUTH 29.530588 nobu (cuHOAMYHMIA TIEpiof). 3aBASKA
HaxwIy oci o0epTanHs Micsig 10 TUIONTUHU 3eMHO1 0pOiTH (B cepeaapomy Ha 5° 09”)
MokHa moOauutu a0 60 % moBepxHi Micsms. Sk 3HaAXOMATh cepeHi 3HAYEHHS
ACTPOHOMIYHUX BEJIUYUH?
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Biacranp Bim 3emmi go Micsans B3SITO «B CEPEIHHOMY» HE TOMY, IO il
BU3HAYAIOTh 3 PI3HUX a00 MPUOJIM3HUX Pe3yJIbTaTiB BUMIPIOBaHb, a TOMY, 110 OpOiTa
Micsns sBisie co0010 He KoJio, a enirnc. CepeaHe 3HaueHHS BiJCTaHI a BiJ 3emill J10
Micsitis — cyma BijacTaHl B mepurei ap Ta amorei a, MHOoJlIeHa MomojaMm, TOOTOo

ant+apa

cepeaHe apudMEeTHUYHE a = . Lro BijcTaHb HA3UMBaIOTh BEJIMKOI MIBBICCIO

opOiTH. AJie BIJCTaHb B KOXKHOMY ariorei Ta Iepurei HeOJHAKoBa 1 IMEPIOTUIHO

smiHeThes Bl 363000 kM g0 405500 kM, y cepeaHbOMY BOHA CTaHOBHTH
363000+405500

2
BaxinBoo XapakTepUCTUKOIO Uis OyJb-KOTO KOCMIYHOTO 00’€KTa €

cugepuunuii T (30psSHUI) TIEPi0J, IKUM € peaTbHUM, OCKUTBKU TaKe came 3HaueHHs T
BIJIHOCHO 3I1p MOXE OTpPUMATH SK HEPYXOMHH, TakK 1 PYXOMHUH cCIocTepirad.
Cunomuunuii S nepion — ysBHuM. Hampukian, croctepiradyi, siki 3HaXOASThCA Ha
Mapci 1 Ha 3emill, OTPUMAIOTh Pi3HI 3HA4Y€HHsS S. Pi3HHMIS MK CHIEpUYHUM Ta
CUHOAWYHUM TIEpIOJIOM TIOJIITa€ B KUIBKOCTI 00’€KTIB, BIJHOCHO SKHX BiH
BU3HAYAETHCS: TOHSTTS CHACPUYHOTO TMEpioAy BKIOYAae JBa Tutla — Micsup Ta
3emitto, Il CMHOJMYHOTO TMEPIoAy pO3IJIsAfaiTh Tpu Tina — Micsub, 3emio Ta
Comnre.

SIx BU3HAYaIOTh CEpEJHE 3HAYEHHS CUJICPUYHOIO Ta CUHOAUYHOrO mepiogy? I3
CIIOCTEPEKEHb MOXKHA BU3HAYUTH CEPEJIHIO TPUBAIICTh CHHOJUYHOTO S MEpiofy, Ky
MiIPaxoBYIOTh TaK: BU3HAYAIOTh, CKIJILKH Yacy t MUHYJIO MiX JBOMa COHSYHHMH
3aTEeMHEHHSIMU, BIIJIIJICHUMHU SKHAHOUIBIIIUM MPOMIKKOM 4acy, 1 CKUIbKHU pa3iB N 3a
uei yac Micsaup OyB y (a3l HOBOro Micsis; NOTIM AUIATh MEpUTy BEJIMUYMHY Ha APYTY

= 384400 kM 1 3HaXOAUTHCA K CepeIHE apu(PMeTHyHe TBOX 3HAUCHB.

t : .
S = R TOOTO 3HAXOJATh cepeaHe apupmeTnyHe. Hampukiaa, IpoMIKOK Hacy MIXK

COHSIYHMMHM 3aTeMHEeHHsIMU 126 capocy, siki BinOymucs 30 uepBus 1954 poky o 12
rox 25 xB 44 ¢ 1 10 gunusa 1972 poky o 19 rog 38 xB 40 3a BCECBITHIM Yacowm,

nopiBHIOE 568969976 c. 3a neit yac Micsne 3MiHuB (azu 223 pazu. OGUHUCIIOEMO
568969976
223
29.530496 no6u. Y nmosinauky I1.I'.KymukoBcbkoro — 29.530588 nobu, abconmroTHa
noxubka craHoButh 0.000092 mo6u abo 7.9 c, a BimHocHa 3-107* %. 106
OTPUMATH TOYHIIINNA PE3YNbTAT, HEOOXITHO OpaTH OIIBIIMI MPOMIKOK Yacy.
3Hatoun cuHOAMYHMM Tepion S (i3 CHOCTepekeHb), MOXHA TEOPETUYHO

oOuucauTy cuaepuuHuii mnepion 7T. BuUKOpUCTaBIIM YTOYHEHW TpeTid 3aKOH
T%(M3+My) _ Am?

Kennepa nng eminrudHoi opOiTM ————— = ——, 3HAWJIEMO CHIECPUYHUI IIEPiOx
a G

4m2q3 . . v .
T= ’m IlinctaBuBmn 3HaueHHs 27 = 6.28319, rpaBitamiifHoi cTajgoi
3 M

2
G =6.673-10"11 %, Benukoi miBoci op6itm Micaug a = 3.844 - 108 m, macu

Bemni Mz = 5.978-10%* kr, macu Micaua My = 7.35- 10?2 kr, oTpuMyeMO
T =236-10°c = 27.274038% . AGcomorHa TmoXubOKa craHOBUTH 1.14 roJ,

27.274038

BIJTHOCHA ITOXHOKA — |1 —— | =0.17 %.
27.321661

Jlyist orpuMaHHs (OpMYJIH 3B’ A3KY MK CHIICPUYHUM Ta CHHOJAWYHUM TIEP10JIOM
BUKOPHUCTAEMO TMOHSATTS KyTOBOi IIBHIKOCTI w. KyToBa mBuakicts 3emm wsz (KyT,

CepeHE 3HAYEHHS CUHOJAUYHOTO TMEPIoAy 13 CHOCTEPEkKEHb: S =

41



. 2T . . 2T
10 BOHA OMHUCYE 3a J00Y) JOPIBHIOE W3 = T KYTOBA IIBHJKICTE Micsns wy = -
3
(T3, T — cunmepuuni nepiogu obepranHs 3emun ta Micsisg B 100ax BiANOBIAHO). 3a
. 2T 2T o . .
100y Micsipe obranse 3emiio Ha - T Axmo S — cuHoauuHUM niepion Micsis B
3

nobax, To yepe3 S mi6 Micsip 3aiiMe MOJI0KEHHS HOBOTO MicsIls 1 00iiae 3eMiio Ha

2w 2w 1 1 1 . STy
360°, ToOTO (— — —) - S =2m,a00 - == — —, 3Biaku T = —=. B3gBIIM 3HAaUYCHHSA
T T3 S T T3 T3+S

S =29.5305882 00w, T; = 365.25636042 00w, 00YHCITIMO
29.5305882:365.25636042

 365.25636042+29.5305882
nepiony Micsus 3Haxoaumo B 10B1AHUKY [1.IN.KynukoBcekoro.

= 27.321661 no6u. Came Take 3HA4YEHHS 30pPSHOTO

. o . . ST3 o
Posrnsgnemo iHmMNA cnoci®0 OTpUMaHHS 3ayexHocTi T = P CuHoIUYHUMA
3
nepioa Micsis OUIbIIMKM BiJl CUIEPUYHOTO MpUOIN3HO Ha 29.5 — 27.3 = 2.2 no6wm.
Hexaii, xonu 3emis nepedyBae B nojioxkeHHi 1, Micsib nepeOyBae B mosnoxeHH! 1

HoBoOro Micss (puc. 1). [Ipotsrom 3opsnoro nepiogy T Micsus 3emiis npoitae Ayry
T .

1 -2, mo cTaryerbes KyToM aq = e 360°. Tomy Micsup NOBUHEH MOJOJATH KYT
3

Q4 3a 4ac T, MO0 cTaTu B MojoxKeHHs 2" HoBoro Micdist. To0To, o0 moBepHyTHCS
y ¢a3y HOBOro Micsusd, Micsip TOBUHEH 3IIMCHUTH OJWH TOBHUN 00epT
(cuaepuvHUi TIEepio/) HABKOJIO 3eMJil Ta Ie MOAO0JATH KYT, MOKPUTHM 3emiiero 3a
yac, HeoOX1JHUM Uil TOro, o6 Micsib po3MICTUBCA Ha OJHIA HPSMIN 3 LHEHTPOM
Conns ta 3emini. [Toku Micsup npoiine ayry a; 3a 4ac T;, 3eMJs 3a el 4ac TaKoxXK
MEPEMICTUTBCS Ha KYT A5, TOMY MICAII0 MOTPIOHO MOMOJIATH I KYT oy (A, < ay)
3a 4ac T, 1 T.4. To0To cuHoauuHui nepioa nopiBHwe S =T + 71 + T, + T3 + -+ =
PalaD D

T, T TS

OTpuMaHuil BHUpa3 € HECKIHYEHHO CHAJHOI0 TE€OMETPUYHOI IPOrpPEciero 3

T . . T
nepuuM 4WieHoM 1, 3HaMEHHHKOM —» Cyma sKoi JOpIBHIOE S = —, T00TO
3 1——

_T3
CHUHOOIUYIHOMY HepiO,Z[y. 3 0CTaHHBLOT'O BHpPa3y MOXKHa 3HAUTHU CI/I,Z[epI/I‘{HI/Iﬁ HepiO,Z[:
S'T3
T =—
S+T3

Puc. 1. Pi3HuUA Mi’k CHHOAUYHUM Ta CHAepUYHMM nepiogoM Micsius.

TpuBanmicTh CHHOIMYHOTO MICSIISI KOJIUBAEThCA B Mexkax Bif 29 110 6 rox 15 xB
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a0 29 ni6 19 rom 12 xB. CkOpUCTaBIIMCH AAHUMU TaOJMI IS TPUBAIOCTI
cuHoguyHoro wmicsams 3a 2001 — 2020 poxu, modOyayBanu rpadik BiAXUIIECHHS
TPUBAJIOCTI CHHOAMYHHUX MICSIIIB BiJl CEPEIHBOT0O 3HAUEHHSA (pUC. 2), SIKUM CXOXKHM
Ha MOJYJIbOBAaHI MO aMIUITYl KOJWBaHHA. 3 Tpadika MOXKHA BU3HAYUTH [IBa
nepioau: Oinbpiui repion 3278 mi6 (8.9 pokiB) Ta MEHIIMM NEPi0/, SKUM 3MIHIOETHCS
B11 502 nodu o 384 modwu.

Toounu
8

1

1Al

Poxru

{Thivavay \//\\//\\}
il IV A

-6

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

8

Puc. 2. BinxujieHHs TPUBAJIOCTI cHHOAMYHUX MicsiB y 2001 — 2020 pp. Bix
cepeHbOr0 3HAYEHHS

Yum BukiIMKaH1 Taki 3MiHU? [IpuynHamMu BIIXWJIEHHS TPUBAJIOCTI CUHOJAUYHUX
MICAIIIB BIJl CEPEIHBOTO 3HAueHHsA €: 1) eminTuuHicTs opOitTH Micsms, 2)
eMNTUYHICTh opOiTH 3emiii; 3) 3MiHa opieHTalii opOitn Micsis 3 nepiogoMm 8.85
POKIB; 4) 3MIHA €KCIIEHTpUCUTETY OpOITH Micsus.

Jlns  TOSCHEHHS BIUIMBY CIINTHYHOCTI oOpOiTH Micsms Ha BiIXWJICHHS
TPUBAJIOCTI CHHOIUYHUX MICAIIB BIJ CEPEIHHOTO 3HAYCHHS BUKOPHUCTAEMO TaKy
MOJIEJIb: MPUITYCTHMO, 1110 opOiTa 3emini — KoJio, opbita Micsiis — emrc, JiHis arcu/I
(npsimMa, 10 MPOXOAWTH YEepe3 TOUKH allorer0 Ta IMEpUrer0 opoiTH) — HEpyxoma
BIIHOCHO 3ip (puc. 3).

Puc. 3. Bnuus eqintuyHocTi opOiTu Micsiusi Ha TPUBAJIICTH CHHOAMYHOIO
nepioaxy
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Hexait Micsiiib 3HaXOAUTHCS B MOJIOKEHHI | moOnm3y mepureto y ¢asi HOBOTo
Mmicsrl. Yepe3 aHOMaTICTUUHUM MIcCAIb (MPOMIDKOK Yacy MK JBOMa IMOCJITOBHUMU
npoxopkeHHIMH Micsts yepes nepureit) op6ita Micsig O1 3aiime nonoxenns 02,
a Mics1p — MOJ0XKEeHHS 2, MPOTe Ui JOCATHEHHS ()a3d HOBOTO MICSIS BiH TTOBUHEH
IPOUTH YTy @, TOMY IO 3eMJIsl pyXa€eThes 1 3MicTHIIAcs Ha KyT . Hexaii mpuOiau3Ho
yepes mBpoky Micsip 0y/e B ¢azi HOBOTo MicsIls MOOIM3y arorest — Touka 3, opOiTa
Micsng 3aiime nosioxkeHHs O3. UYepe3d aHOMaNICTHUHHMA MICSIL 3eMJI 3HOBY
3MICTUTBCS Ha KYT @, 00 PyXaeTbcsl MO KOJIy PIBHOMIPHO, TOMy Micsilh TOBUHEH
npouTH nyry b, mo0 cTaT y MOJOXKEHHS HOBOTO Micsis. JJosxuHa ayru b Oinblina
3a JIOBXKHHY IyTrd @, OTKe, MicsAllb MOBHHEH MOMOJATH OUIBITy BiACTaHb, 100
JOCIrTA (a3d HOBOTO MICSI, O TOTO K B MEPUrei BiH PYyXa€ThCs MIBHUIIIE, HIXK B
anorei. ToMy TpUBaJIICTb CHHOJUYHOTO MICSI MEHIIIA CepeHboi npu pyci Micsis
mo6JIM3y Mepurero 1 OuIbia cepeiHboi MpH pyci Micsisg nmobiusy amnores.

[Ilo6 oOrpyHTyBaTH BIUIMB €IINTHYHOCTI OpOITH 3eMJIl, pO3IISHEMO HACTYIHY
MOJIeib: 3eMJisl pyXaeTbCs Mo emincy, Micsaine — mno koiy. Hexalth Micsns
3HAXOAMUTHCS B MOJIOKEHHI 1 y (a3l HOBoro micsus, a 3emiss noOau3y MEepUresio

(puc. 4).

Puc. 4. Bnius eJinTUH4HOCTI 0p0iTH 3eMili HA TPUBATICTH CHHOJAUYHOTO
nepioxy

Uepes cuaepuunuii micsipb opodita Micsusg O1 3aiime nonoxkenns 02, a Micsip
— TMOJIOKEHHA 2, MPOTE AJIA AOCATHEHHs (a3u HOBOIO MICSLS BIH MOBUHEH MPOWUTH
YTy a, TOMY 110 3eMJIsl pyXxaeTbes 1 3mMicTuiiacs Ha KyT . Hexail mpubnuzHo uepes
MiBPOKY, Koy 3emMJist Oyne moonusy adenito, opoita Micsirs 3aiime mooxeHHst O3, a
Micsips — mnonoxeHHs 3 (HOBUM Micalb). Yepe3 cuiaepuyHuil mepioa  3emuis
3MicTuThes Ha KyT B (S < a, Tomy 1110 3eMJist B adeltii pyXa€eThesl MOBUIBHIIIE), TOMY
Micsiup 11 gocsirHeHHs (ha3u HOBOTO MiCsIls TOBUHEH mpoiTH 11e ayry b (b < a).
Otxe, Micaup NOBHHEH IMOAOJATH MEHINY BIACTaHb 3a KopoTmmii udac. Tomy
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TPUBAJTICTh CHHOJUYHOTO MICAIS MEHINA CEPelHbOi Mpu pyci Micss moommzy
aderniro 1 611bIIa cCEPeAHBOT IIPH pycl MicsIis Mo0IM3y EPUTENITO.

Bnacnigok 30ypeHb NepiogMYHO 3MIHIOIOTHCS BCl1 €JIEMEHTH MICAYHOI OpOiTH,
NpUYOMY JIJISI KOJKHOTO €JIEMEHTa HEe OJHa IMepioJuvHa 3MiHa, a KiJlbKa 3 Pi3HUMH
nepiogamMu Ta aMIDIiTygamMu. Tomy pyx Micsls € HaA3BUYAHO CKJIATHUM 1 Horo
JOCTIKEHHS CKJIa/iae OJHY 3 HaWCKIAIHIMNX 3a1ad HeOeCHOT MEXaHIKH.

Bucnosku. CepeiHi 3HaUeHHS] CHHOJAMYHOTO Ta CUJIEPUYHOrO nepioay Micsis 3
3HaYHOIO TOYHICTIO MOKHa OOYMCIIOBATH, 3aCTOCOBYIOUM SIK 3akoHU Kerepa Ta
G13UYHI TOHATTA, TaK 1 MOHSATTA CEPEIHbOTO aApU(PMETUYHOTO BEIMYHH Ta CyMHU
HECKIHYEHHO CIaIHO1 T€OMETPUYHOI mporpecii. OTprMaHi 3HaYeHHs] CHHOJAMYHOTO Ta
CUACPUYHOTO TIEPIOMIB PI3HUMH CMOCOOAMH MAalOTh JIOCUTh Mally TIOXHUOKY
OOYHCIIEHHSI 1 Maike He BIJPI3HAIOTHCA B TAOJIMYHUX, MPUUOMY MaTeMaTH4Hi
METOAM OOYMCIICHHS aCTPOHOMIYHUX BEJIMYWH JAOTh TOUYHI pe3yabTard. [Ipuamam
MEepIOIMYHUX 3MIH CHHOJUYHOTO Ta CHJIEPUYHOrO MepiofiB Micsis MOsICHEHO Ta
MPOUTIOCTPOBAHO pUCYHKaMH. i1 po3yMiHHS SBHII pyXy HEOECHUX TUI MOTpiOHE
rMOOKe YCBIJIOMJICHHSI AaCTPOHOMIYHUX TIOHSATH 1 cCaM€ [bOMY CIPHUSIOTH
MaTeMaTU4YH1 MOJIEIII Ta 3aJIEKHOCTI.
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YUYEBHBINA DKCIIEPUMEHT U3YUEHUS BAKAJIABPAMUA HATIPABJIEHUS
«HMHPOPMATHUKA U BBIYUCIUTEJIBHAA TEXHUKA» JUCHUIIJIMH
ECTECTBEHHO-MATEMATHYECKOI'O IUKJIA

Cerogust OonpIIOe 3HAYEHHE TPU MPOBEACHUH IUPPOBU3ALMU JTOJKHA
3aHUMATh KayeCTBEHHAs €CTECTBEHHO-MATEMATHUYECKas IOArOTOBKA HMH)KEHEPHBIX
kagpoB [1]. OcobGoe MmecTO MTOKHO OBITh OTBEACHO IMOATOTOBKE CTYACHTOB
HarpaBiienust «MHpopmaTtuka u  BerumciuTenbHas —TexHuka (MBT)» 1o
OOLIEHH)KEHEPHBIM U CHELMANBHBIM AucuuIiInHaM. B TIckoBckoM rocyaapcTBeHHO
YHUBEPCUTETE  NPOBOAMJICS  y4eOHBIH  SKCIIEPUMEHT,  HAIpaBJICHHBI  Ha
YCTAaHOBJICHHE B3aUMOCBSI3U MEXIy MaTEeMaTHUYECKUMH, OOIICHHKEHEPHBIMU U
cnenuaibHeiMM AuciuIuimHamu. B Tabnmune 1 mnpuBeneHbl cpeiaHue OICHKU
OakanaBpoB HanpasiieHUs « THpopMaTHKa U BBIYMCIUTENbHAS TEXHUKAY.
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N3 ananuza TaOnuIbl claeayeT JAOCTATOYHO HU3KUM YypPOBEHb MaTeMaTHYECKOU
MOJTOTOBKH, 4TO 00ycioBieHo EI'D [2]. OrpoMHBIMH YCWIMSMHU TIpenoaBaTelie
OOILIEMHKEHEPHBIX M CHEHHAIbHBIX Kadeap C OINpeAesIeHHbBIMU U3JIePKKaMU
M3JI0KEHUsT y4eOHOro maTepualia, MyTeM YIPOUICHUS MaTeMaTHYEeCKOro arrapara,
OOBIYHO COXPAHAIOTCS WJIM HECKOJBbKO YJY4IIAIOTCS TOKa3aTeld HU3y4YeHUs
WHKCHEPHBIX TUCHMILIAH [3,4]. DTO MOXHO YBHICTh Ha PHC. 3, TJIe MPEACTABICHO
noJie cpeaHero 0asia BcexX TUCIUILIMH B 3aBUCUMOCTH OT €€ HOMepa.
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® 3% 3,6 ® 36 ® 3,6 ® 36
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Puc. 3. Ilosie cpeIHUX OLIEHOK CTY/AE€HTOB MO JUCIHHUILIMHAM HANPABJIEHUSA
9BT

Ha puc. 3, cormacHo tabin. 1, mpeacTaBieHO IOJ€ CPEAHUX OAIJIOB IO ATUM
OUCLUIUIMHAM, Ha KOTOpPOM, pacmoJjaratorcs Tpu obnactu. OO6nacte 1- oOnactb
MaTeMaTHYECKHUX TUCIUTIINH ¢ HOMEpaMH OT 1 10 8 U CHIIBHBIM pa30poCcoOM CPeTHUX
oneHok (ot 3,3 mo 4,7). Ob6macte 2, rAe pacmojaratorcs OOIIEHUHKEHEPHBIC
JTUCHUIUIMHBL ¢ HOMepaMu OT 9 nol7 u rae cpenHue OUeHKU rpynnupyrorcs (ot 3,6
1o 3,8). Obnacts 3 — 001aCTh CHEIUATBHBIX JUCHUIUIMH, TJI€ CPEIHUE OLEHKHU (OT
4,1 no 4,3).

B paGore mnpuMeHeHBI METOABI MATEMATHYECKOHM CTAaTUCTUKH, Ha OCHOBE
KOTOPBIX MOCTPOEHBI MAaTeMaTHYECKHE MOJCIH B3aUMOCBSI3M YYEOHBIX JUCITUILINH
[5]. B nmoknaze mnpuBOASTCS PETrPECCHOHHBIE 3aBHCHMOCTH 10 CTAaTHCTUYCCKUM
JAHHBIM pe3yJbTaToB OakanaBpoB. IIpoBoauTcs aHamm3 ydeOHOro Imporiecca
MTOATOTOBKH OaKaJIaBpPOB M MMYTH ITOBBIIICHUS €r0 Ka4eCcTBa.
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AnHoTanus. I'epacumenko II.B. Y4eOHblii 3kcrnepuMeHT u3y4deHusi OakajgaBpaMu
HanmpaBJICHUSA «I/IH(I)OpMaTI/IKa MU BbIUYUC/IUTEJIbHAA TEXHUKA» NUCHUIIJIMH €CTECTBECHHO-
MaTeMaTH4eCKOro nukJia. B cratbe BBIIONIHEHO MOACIUPOBAHUC U MNPOBCACHO HCCJICIOBAHUC
MoKa3arejie PE3YJIbTATOB O6yquI/I$I CTYACHTOB €CTCCTBCHHO-MAaTEMATUYCCKOI'O UKJIA.
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Summary. Gerasimenko P.V. Educational experiment on teaching bachelors in the field
of «Computer science and computing» in the disciplines of the natural-mathematical cycle.
The article contains a simulation and study of indicators of learning outcomes of natural-
mathematical the disciplines.

Keywords: university, bachelor, disciplines, mathematics, modeling, statistics, assessment.
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®OPMYBAHHSA JOCBIAY BUKOHAHHSA YYHAMU BUMIPIOBAHb ®I3UYHUX
BEJIMYNH 3ACOBAMHU HABYAJIBHOI'O ®I3UYHOT'O EKCIHEPUMEHTY

[lepeBarkHa yacTMHA HaBYAJIBHHUX JOCIHIJIB B OCBITHROMY Iporieci 3 (i3uku
MOB’si3aHa 3 BUKOHAHHSM BHUMIPIOBaHb (I3UYHHX BeIUMYMH. DOpMyBaHHS B Y4HIB
JIOCBIJly BUKOHYBATH PI3HOMAaHITHI BUMIPIOBaHHS 3aC00aMH HaBYAJIBHOTO (PI3UYHOTO
€KCIIEPUMEHTY HE JIMLIE CIPHUS€ PO3BUTKOBI iXHIX €KCIEPUMEHTATOPCHKUX YMIHb,
ajle ¥ CTBOPIOE YMOBH, III0 YMOMJIMBJIIOIOTH peali3amiio IiJIeCIpIMOBaHOL
HABYAJbHO-TI3HABAILHOT JisUTbHOCTI 3  (i3uku. SAkicTh 1 €pEeKTHBHICTh TaKoOi
TISTTBHOCTI  BU3HAYAETHCA PSIOM  crieuu(PiuHuX (PaKToOpiB, CYTTEBHX OKPEMHUM
CTPYKTYPHHUM €JIeMEHTaM CUCTEMU BUMIPIOBaHb.

3-MOMIK OCHOBHUX €JEMEHTaM CHCTEMH BI/IMipIOBaHB 3 GIBUKM  HAMU
BHOerMneHl 1) Ipsimi eumiprosannsi (BUMIpIOBaHHS JTIHIMHUX, KYTOBHX p03Mlp1B
mwiomi 1 00’eMy; OCOOJMBOCTI BUMIPIOBAHHS HpOMl)KKlB 4yacy; BUMIPIOBaHHS
IIBUJIKOCTEH, MPUCKOPEHb, CUJIM; BUBYEHHS OYIOBH, il 1 MpPaBWJI BUKOPUCTAHHS
CJICKTPOBUMIPIOBAILHUX TPUJIAMIB PI3HUX CHCTEM; BHUMIPIOBAHHS EJIEKTPUYHHUX
BEJIMUMH, BUMIPIOBaHHS ONTUYHUX BEIWYMH); 2) BusHauenus @izuuHux eenuyun
(3HAXO/DKEHHS 3HAUYCHb BEIWYWMH 3a (opMyJaMd 3 BHKOHAHHSIM TIPSIMHUX
BUMIPIOBaHb;, BUSHAUYCHHS BEJIMYMHHM 32 PE3yJIbTaTaMH IHIINX BEIWYUH, 3HAUJICHUX B
mporieci nepediry eKCrepuMeHTAIBHOTO BIATBOPEHHS SIBUIIA, YU MPOIECY, HMUISTXOM
BUKOHAHHSI JIOMOMDKHUX JAOCHINIB); 3) BusHauenHsi cmanux Hi3uyHux 6eiuduH
(Bu3HaueHHs crtanoi bojbllMaHa, TUTOMOTO Ta €IEMEHTAPHOTO 3apsiB €JIEKTPOHA,
ctasnoi [tanka To1110).

3a HaBeJCHUM IIJIAHOM HaMU BUKOHYIOTHCS JTOCHIKEHHS, 00’ €KTaMU JJIs SKUM
BUOpaHO psA  3aBlaHb JO OKPEMHUX  JEMOHCTpaliMHUX  JOCIIIIB  Ta
EKCIICpUMEHTAILHUX  3aBJaHb,  BHU3HAUYCHMX  HABYAJIBHUMHU  TPOTPAMaMH.
OOrpyHTOBaHO JOIUIBHICTh 3MIHM CTaTyCy HHU3KH EKCHEPUMEHTAJIbHUX 3aBJaHb
1010 BU3HAYECHHS (PI3MUHMX BEJIMYMH: BHUSBJICHO HEC(PEKTUBHUM 1 HEIOIIJILHUM
BUKOHAaHHS OKpeMuxX JabopaTopHHUX poOIT 1 JEMOHCTpAIlifHMX JOCIHIJIIB,
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INPUCBSIYCHUX BHUMIPIOBAHHIO JHINE OfHIET (i3uuHOl BenuuyuHHU. Takl 3aBAaHHA
MAiOTh BXOJMTH O CKJIaJy CHCTEMH EKCIECPHMEHTATbHUX 3ajad, a ixHe Miciie B
OCBITHBOMY npouec1 YITKO BU3HAYATUCS BIAMOBITHO 10 AWAAKTUYHUX MPUHIIUIIB
HaCTyHHOCTl i mocmigoBHocTi [1]. V Takuii cmoci® 3MICT 1 3aBJaHHS KOXKHOTO
J0CIiay OyIb-IKOTO BHAY EKCIIEPUMEHTY BIATOBIAATHME YITKO O3HAYCHINH MeETi.
Buxopucranss 111 HUX pe3yabTaTiB BUKOHAHUX HAIMEPE0IHI KCIIePUMEHTATBHUX
3a/1ay 3a0e3MeunuTh MIHIMYM BUTpaT yacy. TUIOBHM MPUKIAIOM CIYTY€ 3aBIAaHHS 3
BUMIPIOBAHHS EJIEKTPOEMHOCTI KOHJEHCATOpa 3 JONOMOIOI0 TrajdbBaHOMETpa, IO
CKIIaZla€  3MICT  EeKCIepMMEHTAbHOI  3aj]adi, BUKOHAHHA SKOi  TEpemaye
EKCIIEPUMEHTATLHOMY BHBYCHHIO IMapaJeIbHOTO 1 TIOCHTIJIOBHOTO 3 €THAHHS
KOH/JICHCATOPIB.

Pe3ynbTaT e€KCIepUMEHTANBHOTO BH3HAYCHHS CTaMuX (I3UYHUX BEIUYHH
MarTh 3a0€3MeYyBaTHCh K METOAMYHOI, TaK 1 MarepiaJbHO-TEXHIYHOIO Oa3amu,
BUITMOBITHO /10 AWAAKTHYHHMX MPUHIMIIB JOCTYMHOCTI 1 HaykoBocTi. Ha kamb, y
IMIKUTBHUX TAPYYHUKAX 1 TOCIOHUKAX, SIKI HUHI BUKOPUCTOBYIOTHCS, METOIH 1 3aco0U
BUKOHAHHSI TaKMX EKCIEPUMEHTAIIbHUX 3aBllaHb a00 BIJACYTHI, a00 3aJIUIIAIOThCS
3acTapuiuMu 1 He JOoCKOHanuMmu. [IpuKiagoM € MKIIbHUKA BapiaHT J1abOpaTOPHOI
poOOTH 10 BU3HAUEHHS 3apsjay eJeKTpoHa 3a TeMoro «EjexTpuunuii cTtpym B
pO34YMHAX 1 pO3IUIaBaxX EJEKTPOIITIB». 30KpeMa, HIYMM HE 3aMiHEHl BWIyYEHI 3
oOnagHaHHs Ja0OpaTOpHI EINEKTPOIUIUTKH, Ha SKUX HEOOXIJHO MpPOCYIIyBaTu
eJeKTpou. Pa3oM MOMITHO 3HU3MIIACH SIKICTh JIAOOPATOPHUX BAXKUIHLHUX TEPE3iB, 110
HE JI03BOJISIE 3 HEOOX1THOIO TOYHICTIO 3HAXOAUTH MOPIBHIHO Maly Macy BUIIJICHOT Ha
eJeKTpoaax Mifil.

Baroma pone y po3B’s3aHHI  OpoOJieM  BIABOAMUTHCS — BIPOBAIKEHHIO
€JIEKTPOHHUX 3aC001B, 30KpeMa 1 KOMIT IOTEPHOT TEXHIKHM Ta IHTEPAaKTUBHUM 3aco0am
HaBYaHHA (I3UKH, a TAKOX YAOCKOHAJIEHHIO (opMm, METOAIB 1 MPUIOMIB, IO
JO3BOJISIIOTh  YUUTENIO0 (PI3MKM OpraHi3oBYBAaTH IHHOBALIMHY [iSJBHICTh Y4YHIB 3
(b13UKH, a TaKOXK YNPOBAIKEHHIO TUJAKTUUHUX 3ac00U (30KpeMa, TEMOHCTPALIITHUX
MPUCTPOIB, CUCTEMH AUIAKTUYHUX 3aBJIaHb, IPOTPAMHUX 3aCO0IB), IO CIPUATUMYTh
(hopMyBaHHIO B Y4YHIB JOCBIJly €KCIEPUMEHTATOPCHKOI HaBYAIbHO-TI3HABAILHOT
nisbHOCTI 3 (pi3uku. Jlo akTyanbHMX HampsMiB Takoi [iSIbHOCTI BIJAHECEHO:
BUBUYCHHS (p13UYHUX OCHOB €HEPro30epeKeHHs, 3aXUCT HaBKOJIHUIITHHOTO CEPEIOBHIIA,
OCBOEHHSI CBITOBOTO OK€aHy, 3aCTOCYBaHHS 1HPOPMAIIHHUX TEXHOJIOTIN, TOTPUMAHHS
nmapaMeTpiB  cepelloBUINa  TepeOyBaHHS  JIIOJUHM B HEOOXIAHUX  JUIs
AHCUMMEODIANLHOCMIT MEKAX.
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(hi3MYHMX BETHYHH, IO CIIPHSIE PO3BUTKOBI IXHIX €KCIIEPUMEHTATOPCHKHX YMIHb.

KurouoBi cioBa: Buutens ¢i3ukd, yMITH BUMIpIOBaTH (i3UYHI BETUYMHHU, (POPMYBaHHS
eKCIIEpUMEHTATOPCHKUX YMiHb.
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Summary. Podoprygora N.V. The experience of measurement of physical quantities for
pupils by means of the teaching physical experiment. In this article dealt with the problem by the
targeted education of measurement of physical quantities. The purpose of these tests was to identify
the extent to which pupils were able to measurement of physical quantities and to apply the
knowledge and skills imparted to them in situations as close as possible to the real-life situations.

Keywords: teacher of physics, be able to measurement of physical quantities, the
experimental skills formation.

AnHotanusi. Ilomonpurona H.B. ®opmupoBaHHe V VYEHHKOB ONBITA BbINOJHATH
u3MepeHuss QU3MYECKHUX BEJIMYMH C MOMOUIIBI0 CPeACTB  Y4eOHOro (pu3M4YecKoro
JKCIepuMeHTa. B nmaHHO# cTaThe paccMmaTpuBaeTcs MpoliieMa IeICHANPaBICHHOTO OOYYCeHHs
YUECHUKOB HU3MEPEHUI0 (PU3MUECKUX BEIUYMH, YTO CHOCOOCTBYeT (OPMHUPOBAHUIO HX
JKCIIEPUMEHTATOPCKUX YMEHUM.

KioueBble cjoBa: yuutenb (PU3MKH,
(hopMHUpPOBaHKE IKCIEPUMEHTATOPCKUX YMEHUH.

YMCHHUA HU3SMEPATH Q)HBI/IHGCKI/IB BCJIIMYHHBI,

M.1. Caooeuii

LlenmpanvroykpaincoKuil 0eparcasHull nedazo2iuHull yHigepcumem
imeni Bonooumupa Bunnuuenka,

M. Kponusnuyvkui, Yxpaina

e-mail: smikdpu@i.ua

[IA®POBI TEXHOJIOI'I SIK 3ACIB NIJIBUIIEHHA MOTUBAIIIL YUHIB B
OCBITHBOMY ITPOLHECI 3 IPUPOAHNYUX JUCHUIIJITH

[IpupoaHudi HAyKH € OCHOBOIO CBIiTOOYJOBH. IX ONaHYBAHHS € BaroMHM
¢dakTopom y ¢dopmMyBaHHI HAyKOBOTO CBITOTJIALY Y4YHIB a (OpPMYBaHHS B HHX
HayKoBOi KapTuHu CBITY [1; 2]. Ane mnpu mpomy anam3 pesyiabrarie 3HO
(http://testportal.gov.ua/) 3a octanHi 4 poku TMOKa3aB SBHE CIaJaHHs IHTEPECY YUHIB
70 OTMaHyBaHHS NPUPOJHUYUX ITUCIUILIIH. 3 METOIO ITiIBUINCHHS MOTHUBAIi 10
OTaHYBAaHHS TPUPOJHWYMX JUCIHUIUIIH MH TPOTOHYEMO JOMOBHUTH TPAIUIIHHY
CHUCTEMY HABYAJIILHOTO EKCIIEPUMEHTY BUKOPUCTAHHSM aBTOMATH30BAHHMX CHCTEM
MPOTPAaMHUX HaBYAJIBHUX KOMIUIEKCIB [3]. 30kpema, SK MOKa3ye CTaTUCTHKA Y
YaCTHUHI HIKIJ € KOMIUIEKTH 3 pOOOTOTEXHIKH, SIKI IEPEBAKHO BUKOPUCTOBYIOTHCS 1T
gac poOOTH BIAMOBIAHUX TYPTKIB Yy IMO3aypouyHUd yac. Mu MpOMOHYEMO daTu
MOXJIUBICTh YYHSIM, HANpUKIAA, Ha Yypokax (I3MKM BUKOHATH TPATUIINAHI
nadoparopsi poboru 3 Habopom LEGO MINDSTORMS Education EV3.

Tabnuys 1
Craructuka 3apeectpoBannx Ha 3HO (¢i3uka, ximis, 0ioJioris) y4HiB
Pix KinpkicTh 3apeecTpoBaHUX
dizuka Ximist Biomoris
2016 | 31990 28502 78071
2017 26492 24811 89281
2018 | 23405 21978 82320
2019 23485 15476 81276

JlaGoparopna po6ora Ne 2. BUBUEHHS ITOHATTS INBUAKICTD
Mema: eKCnepUMEHTAJIbHO JOCIIIUTH XapaKTePUCTHUKH IMBHUIKOCTI I dYac
PIBHOMIPHOTO MPSAMOJIHIMHOTO Ta MPUCKOPEHOTO PYyXY.
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Mamepianvno-mexuiune ocuawjenHs pobouozo micys: 6azoBuii Habop LEGO
MINDSTORMS Education EV3, nepcoHaibHUN KOMIT IOTEP, 3 €IHYBAJIbHUN IPIT
omoky EV3 3 IIK abo wmonyns Bluetooth, mporpamue 3abe3neuenns LEGO
MINDSTORMS Education EV3.

Teopemuuni gidomocmi: MexaHIUHUM pyX — 11€ 3MIHA IMOJIOKEHHS T1J1a BITHOCHO
IHIIUX TiJd 200 OJHUX HOTO YaCTUH BIJHOCHO 1HIIUX (JIFOAWMHA W€ BIAHOCHO 3eMli;
PyX PYK BIIHOCHO Tyiy0a). [[ns omucy MexaHIYHOTO pyXy TpeOa 3HaTu IIe ¥ TeMIl
pyxy. Bin xapaktepu3yerbcs MMIBUAKICTIO. Y (I3UIl Ta TEXHIYHUX JUCIMILTIHAX
BHUBYAIOTHLCS PI3HI BUIH MTOHSATTS IIIBUIKOCTI.

CepenHsi MIBUAKICTh € CKaISPHOIO BEIWYMHOIO, IO XapakKTEepPU3yE PyX Tiia

BIIPOJIOBK BCHOTO Yacy PyXYy 1 YUCENBHO AOPIBHIOE BITHOIIECHHIO TPOUACHOTO UIAXY
S Si+Sy+.+Sp
N0 Yacy: Ueep =~ = —— .
t tyttatatty
,

MurrteBa MBUAKICT ¥ — BEKTOpHAa BEIMYMHA BHU3HAYAa€ IIBUJAKICTD
MaTepiaJIbHOI TOYKH B JaHUW MOMEHT 4acy — JOTHYHHUH 10 TPaeKToOpii pyxy, IO
- ~AS dS _ )
BU3HAYAETHCA 3a Gopmyioro: | O, |= lim E = E’ ne AS — HECKIHUYEHHO Majle
At—0

MepeMIIIEHHS] MaTepiaibHOI TOYKH; At — HECKIHUEHHO MaJlMil MPOMIXKOK 4Yacy, 3a
AKAW 1Ie mepeminieHHs 3iicHeHo. [le ocHOBHa XapakTepuCTHKa MOCTYyHalbHOTO
pyXy Tila, II0O MICTUThCA B O3HAYEHHI IMIIyJbCY MaTepialbHOI TOYKH: P=mo.
MuTTeBY MIBUAKICTH TOKA3Yy€ CIIJOMETP aBTIBKHU.

3a xapakTepoM 3MIHU MIBUJIKOCTI PyXW TMOJUISIOTHCS Ha PIBHOMIPHUN 1
HEpIBHOMIpHUH. 3 PIBHOMIPHUX PYXIB HAMOLIBII YACTO 3YCTPIHAIOTHCS PIBHOMIPHHIMA
MNPSAMOIHIMHUI 1 PIBHOMIPHUI pyX MO KOIY, 3 HEPIBHOMIPHUX — PIBHOMIPHHUH 3
MEBHOIO IIBUKICTIO HA OKPEMUX JUISHKAX 1 CEPEHbOI0 Ha BChOMY IUISIXY, a TaKOX
PIBHO3MIHHHMH, 3a SIKOTO MIBUAKICTh TUIa 3MIHIOETHCS Ha OAHY 1 Ty K BEJIUYHHY
MPOTAroM OyAb-IKMX OJIHAKOBUX IHTEPBAJIIB Hacy.

Xio  pooomu: 1. 3amycTiTh  Ha
BUKOHAHHS  TMporpaMHE  3a0e3NeueHHS
LEGO MINDSTORMS Education EV3.
2.B 10061 006epiTh «HaBkomumHil CBITY,
nani rpyny «Cuna i pyx» Ta 3amycCTiTh Ha

BUKOHAHHS poboty «I1IBUIKICTBY.

3. Cximaaite MOJIEJTH pobota 3a

3aIPOIOHOBAHOIO CXEMOIO (puc. 1). )

4. BeimkHITE Moayns EV3 Ta 3aBanTaxTe Puc. 1. Monem, 1151 podoTH
Ha HBOTO Mporpamy. 5. 3amyCTiTh Mporpamy «IBuAKiCTHY

Ha BHKOHaHHS. MammHa pyXaeTbCsl TPsIMO

BIIEpE/l, TPOXO/ISTUM 3aralibHy BIJICTaHb 3 M, 3alUCYIOUYH J1aHi (000pOTH MOTOpa, Yac)
B J10pOo3i. 6. MarmmmHaa npoXoAuTh Ty X caMy BIACTaHb TPU Pa3u 3 Pi3HOIO MIBUAKICTIO.
MammHa 3ynuHs€TbCA B KIHLI JAOCBiLYy. /. BUMipsHi 3Ha4YeHHS 3amHCYIOThCSA
aBTOMATUYHO JJIs MOJanbinoi ominku. [ligkmiouite momyns EV3 o xomm’rotepa.
8. 3aBanTtaxte nani 3 moxayis EV3 B mporpamue 3a6esneduenHss MINDSTORMS
(baiim: KM4 Log * .rdf). 9.IloOynyiite rpadikyd MBUAKOCTEH 3a 3HAYCHHSIMHU
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npoiiieHoro nuisixy ta vacy. [IpolaeHuil nuisix 3’sCOBYEMO 3a XapaKTepUCTHUKAMH
JIBUTYHa Ta 3 HA0OpYy JaHUX [porpamMu, W0 3aBAHTAXYETbCS HA MOIYJI
EV3»Rotation_pA_01». 3miiicHiTs aHami3 rpadikiB. 3a KOHCTPYKIIEK MOJCIb
poboTa MOXKe pyxaTHUCA Yy 3BOPOTHOMY HampsMmKky. @Dyukilis Abs (abconroTHa
BEJIMYMHA) 1 PIBHSHHSA KOJa MOXXYTh BHKOPHUCTOBYBATHCS JIJII CTBOPECHHS Tpadika,
0 TPEACTaBJIsA€ BIJCTaHh HAa MO3WTHUBHIA YacTuHI oci Y. JliamMeTp mmHH 56 MM.
PospaxyiiTe mnpoijeHy BiJicTaHb 1 Ha3BiTh HOBUM HalIlp naHux «BigcTaHby.
10. TToGyny¥iTe HAcTymHHUIN Tpadik, BUKOPUCTOBYIOUYHM OOYHCIICHI J1aHi: IIBUIKICTS,
HaXWJ KPUBOi, BificTaHi, yac. Lleil rpadik 3acHOBaHMi HA CTBOPEHOMY paHilie Habopi
nanux «Bincrans». Haspite HoBuHiI Habip manux «llBunakicte». 11. CTBOpITH
HACTYMHUHN Tpadik, BUKOPUCTOBYIOUH OOYMCIICHI JaHl: MPUCKOPEHHS, HAXUJI KPUBOT
mBuAkocTi. Ha3pith HoBui HaOlp ganux «llpuckopenus». 12. CTBOpITH
MaTeMaTU4YHy 3JICKHICTh MK 3MIHHMMH BIACTaHI, MIBUJKOCTI Ta MPUCKOPECHHS.
13. Konmu Bu Oynmere mepeipstu Bamii rpadiku «Bimcranby 1 «llIBUIKICTBY, BU
MOKETe MOOAYUTH, SIK 3MIHIOETHCS HAXWJ [IMX KPUBHUX IMPOTITOM yChOTO HACY PYXY
MamuHU. CTBOpITH TAOJUIIO JJIS BIOPSJIKYBAaHHS BEJIMYUH HAXUIY JJISI KOKHOTO
rpadika, KOJHU: a)MalllMHA PYXa€TbCid PIBHOMIPHO MPSMOIiHIIHO, 0) MamuHa
PYXa€ThCA MPUCKOPEHO. SIKIIO BU CHOCTEPITa€ETe, MO0 HAXWI 3MIHIOETHCS, a HE
3QIMIIAETHCS  TOCTIMHHUM, BKaXiTh, 30UIBIIYETHCS BIH YU  3MCHIIYETHCS.
BuxopuctoByiiTe CyMiXkKHY TaOJNUIIO JJis BIOPSAKYBAaHHS BalllUX TOIIYKIB.
14. 3po0iTh BUCHOBKM PO BUKOHAHHS pOOOTH.

Koumponeni 3anumanns: 1. 11lo Ha3uBaOTh TiIOM BiMIiKy? 2. Un 3a/IeXuTh
omuc pyxy Bia Bubopy Tina Bimky? 3. [l{o Ha3uBaroTh MaTepiasibHOIO Touko0? 4. Y
YoMy TMOJIATa€ BIAHOCHICTH pyxy? 5. lllo Ha3uBaroTh MexaHiuHMM pyxom? 6. fka
(di3uyHa BeIMYMHA HA3UBAETHCS IMBHUIAKICTIO? 7. B SKUX OJWHUIISX BUMIPIOETHCS
mBuakicth? 8. [llo Ha3uBalOTh MUTTEBOIO MIBUAKICTIO 3MiHHOTO pyxy? 9. Il{o Take
cepenst mBUAKICTL? Ak ii Bu3HauyaroTh? 10. Un MOXKHA 3a CITIIOMETPOM BHU3HAYUTH
BEKTOP MUTTEBOI IIIBUIKOCTI aBTIBKH?

OTxe, 3ampoIlOHOBAHI €JIEMEHTH YJOCKOHAJICHHS METOJUKH MIKUIBHOTO
HABYAJLHOTO €KCIIEPUMEHTY 3 BUKOPUCTAHHSIM ITUGPOBUX TEXHOJIOTIM HAOIMXKAIOThH
OCBITHIH TIpoI1I€C 3 TPUPOTHUYUX JUCITUIUTIH JI0 CYy4aCHOTO PiBHS PO3BUTKY TEXHIKH 1
M1BUIIYIOTH IHTEPEC YUHIB JI0 ONaHyBaHHS MPUPOJTHUYUMHU JUCITUTUTIHAMMU.
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OCBITHHLOMY Npoueci 3 NPUPOAHUYMX JUCUMUILUIIH. Y CTAaTTi PO3TISHYTO MPOOIEeMy BUKOPUCTAHHS
B OCBITHHOMY MPOIIECI 3 MPUPOTHUYUX AWCIHUILUIH MUPPOBUX TEXHOJIOTIN SK 3aci0 IMiIBUIICHHS
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KarwouoBi ciaoBa: 1u¢ppoBi TEXHOJIOrii, OCBITHIM mpolec, NPUPOAHUYI JUCIUILTIHH,
MOTI/IBaI_[iH HaB4YaHHAA, HaBYAJILHUH CKCIICPUMCHT.

Summary. Sadovyi M.l. Digital technologies as a means of enhancing students'
motivation in science education. The article deals with the problem of using digital education as a
means of enhancing students' motivation in the educational process.

Keywords: digital technologies, educational process, natural sciences, learning motivation,
educational experiment.
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CTaTbC PACCMOTpPCHA npo6neMa HUCITIOJIBb30BaHUA B 06pa3OBaTeJ'IBHOM IMpoUECCE MO0 CCTCCTBCHHBIM
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BIPTYAJIbHUH EKCIEPUMEHT SIK CKJIAJJOBA CYYACHOI'O HABYAJILHOI'O
PI3UYHOI'O EKCIIEPUMEHTY

OpraHiyHOI0 CKJIaJ0BOI0 METOJMWYHOI CHUCTEMH HaBUaHHS, M0 3abe3mneuye
dbopMyBaHHS B Y4YHIB HEOOXITHUX NMPAKTUUYHHUX YMiHb, HOCITITHUIIBKUX HABUYOK Ta
OCOOHUCTICHOTO JIOCBiJly €KCIIEPUMEHTAIbHOI [ISJIBHOCTI BHUCTYMAa€ HaBYAIbHHM
(bI3UYHHIN €KCIIEPUMEHT.

Pesynpratn  pocmimpkenp [2, 3] cBiguarh, 10 HaBYaJbHUM  (PI3MUHMIA
EKCIIEPUMEHT MOKe OyTH 3alpOBAPKCHUN Y TAKUX HAMpsIMax:

1) camocriiiHa ¢dopma peansbHOTO (HATYPHOTO) EKCIEPUMEHTY 3 IMOAaIbIINUM
MPOTPAMHUM OIIPAIIOBAHHSAM HOTO Pe3yJIbTaTIiB (B3aEMOJIIS KyYCHB — 00’ €KT);

2) HaTypHE OCIIDKEHHS Y TMOETHAHHI 3 BAKOPUCTAHHIM HU(POBUX KOMIUICKCIB
Ta KOMI'toTepa (B3aeEMOMIS «y4eHb — UU(PPOBUN BUMIPIOBAIBHUI KOMILUIEKC —
00’€eKT»);

3) sipmyanvHuil excnepumennm — KOMIT IOTEPHUN €KCIIEPUMEHT, SIKUMW TOJISATae B
CUMYJISII SIBUI, OO0 €KTIB, 1HCTPYMEHTIB JOCJIDKCHHS Ta IMiTamii mii, ski
KOPUCTYBa4eBl HEOOX1THO MPOBOJIUTH B PealibHIM abopaTopii (B3a€MOIisI «y4eHb —
Moenby) [1].

[lepmmit migxixi € JOMUIBHUM Y TOMY BHUMNAJAKY, KOJM MPOBEICHHS
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EKCIIEpUMEHTY HE OOMEXEHE MOXKIUBOCTSAMH ICHYIOUYOTO  JIaDOpaTOPHOTO
oOnagHaHHs. Jpyruii Ta TpeTiid NiaX0au J03BOJISIOTh 3HAYHO PO3MIMPUTH TEMATUKY
Ta SKICTh EKCHEPUMEHTAIbHUX JOCHIDKeHb, a TaKOoX OTPUMATH OUIbII TOYHI
pe3yibTaTH.

AHaJI3 JMTEpaTypHUX JHKEpeIl 3aCBITYUB, 10 O3HAYCHIN IPoOsIeMi MIPHUCBIYCHO
mpani 3apyOixkHuX Ta BiTumsHsHux HaykosliB (O. Mirgik, A. Saka, J. Singh, Ya-
feng LI, Z. Zacharia, C.II. Benmnuko, M. B. T'onosko, lO. O.Xyk, I. B. CanbHuk,
I. A. Cninyxina, B. JI. Illapko). OmHak, mpakTHKa TOKa3ye, IO, 3 OJHOrO OOKY,
BipTyanbHi ¢i3uuHi ekcriepumentd (B®E) mupoko BUKOPHCTOBYIOTHCS Y
HaBYAJILHOMY TIPOIIECI CEPEaHBOI 1 BUINOI IKOJH, a 3 1HIIOTO, TEOPETUKO-METOANIHI
OCHOBH 1X 3aCTOCYBAaHHSI B OCBITHROMY IPOIIEC] 3HAXOAATHCS Y CTaHi (pOpMyBaHHS.

3’scoBaHO, 10 HAHOUIBIIIOT0 BU3HAHHS Y METOIULII HaBYaHHS (i3UKH OTPUMATU
Takl HanpsMu BUKOpucTaHHS B®OE B oCBITHbOMY IpolLiecl SIK TEMOHCTpALlil SBHIIL 1
(GIBUYHHUX JTOCIHIJIIB, CTPYKTYPH 1 BIACTUBOCTEN pealbHUX Ta IITYYHUX (TEXHIYHUX)
00'e€KTiB, pI3HOMAHITHI CUMYJISIIII.

Ha nymky B. JI. llapko BOE y HaBuyanHi ¢i3uku Moke BUKOHYBaTH (YHKIIIT
3aco0y Mi3HaHHS 1 HaJlaHHS KOMITIOHEHTIB «TOTOBOI0» 3HaHHS, 3aC00Y HA0YHOCTI, 110
CYNPOBOJIKYE 1HII CHOCOOM JIEMOHCTpAIlll 3aCTOCYBaHHSI «TOTOBOTO» 3HAHHSI,
TpeHaXkepa JJIsl BIAMPAIlbOBYBAHHS OKPEMHUX MI3HABAIBHUX YMiHb, 3aC00Y KOHTPOIIIO
piBHS chopMOBAHOCTI 3HAHD 1 BMiHb Y4HIB [4].

[IpoBeneHe QOCHIIIKEHHS MOKA3aJIo, 1110 HUHI Ha PUHKY YKpaiHU MPE/ICTABICHO
[Ty HU3KY MPOTPAaMHUX IIaKeTiB, TMPU3HAYCHHWX I TPOBEICHHS BipTyaJIbHHX
HaBYAJIIBHUX EKCIEPUMEHTIB. 3’sCOBaHO, IO Takux mporpamHux 3acoOiB (I13) 3
¢Gi3uKH, SKi CTBOPEHI Ta BHKOPHUCTOBYIOTHCS B HaBUAJIBLHOMY TIPOIECi, HUHI iCHYE
O0nu3pko copoka. BoHu kiacu@ikyroThCS 3a BHJAMHM 1 HHMHI iX MNOAUIAIOTH Ha
€JIEKTPOHHI HaBYajJbHI TMOCIOHMKU, OI10IOTEKH EJNEeKTPOHHMX HAOYHOCTEH Ta
BIpTyaJIbHI MPUPOIHUY1 JabopaTopii, 30kpemMa, (hi3u4Hi.

3 MeTor0 BU3HaueHHs piBHA BukopucTanHs BDE B ocBiTHROMY mporieci, Oyio
MPOBENICHO [HTEpHET-OMUTYBaHHS BUMTENIB (Pi3UKH M. XepCOH Ta XEPCOHCHKOI
00J1acTi, pe3yabTaTh SKOTO MMOAaHo Ha aiarpami (puc. 1).

AHaJi3 BIAMOBIJEH BUYMTEIIB 3aCBITYMB HHU3bKY aKTHBHICTh Y BUKOPHCTaHHI
HUMH BIPTYaJIbHUX TEXHOJIOT1M y HaBYaJbHOMY Tipoiieci 3 ¢izuku. T1 K 3 TIeJaroris,
XTO X BHKOPUCTOBYE, HAJA€ TMepeBary BIPTyaJIbHUM JIA0OpAaTOPHUM pPOOOTaM Ta
JIE€MOHCTpaliifHOMy ekcriepuMeHTy. OnHak, BOE npakTH4yHO HE BUKOPUCTOBYETHCA
Ha eTamax 3acBOEHHSA 3HaHb 1 SK CKIajoBa JoMamHboro 3aBmaHHsa. Cepen
BIpTyaJbHUX 3acO0IB HaAWOIIBII TOBHUMHM Ta 3aTpeOyBaHUMM MPOIYKTAMH €:
nporpamHi 3acoou BupoOoHuITBa «KBazap — Mikpo TexHo», BipTyasbH1 JJabopaToOpHi
pobotu, po3MiiieHi Ha on-line pecypcax Physics Education Technology, VirtuLab,
Getaclass; HaBYalbHI JOJATKHA I8 MOOLIBHUX NPHCTPOiB, Hampukiam, 1001box
Sensor Suite, Lab4Physics.
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@ He sukopucToByio 83arani
@ BuxopucTosysas Kinbka pasis
18.8% IHOAI BUKOPUCTOBYIO
@ BukokpucToBy!O YacTo
A @ BukopucTosyio No Mipi
w HQOﬁXiﬂHOCTI

Puc.1. Cran Bukopucranas punreJavu ¢pisuku BOE

3BUYaiiHO, BIPTyaJbHUW EKCIIEPUMEHT HE MOXK€ Yy TMOBHIM Mipl 3aMiHUTH
peasibHui. IIpoTe pe3ynbraTh HaAmMX JAOCHIKEHb CBIAYaTh, IO BIH JO3BOJISE:
HAOYHO TMOKa3aTH Bcl (PI3WYHI SIBUINA Ta MEBHI EKCIEPUMEHTH, SIKI HE MOXKHA
BIITBOPUTH Y pPEAIbHOMY KUTTI; MPOAEMOHCTPYBAaTH TI TOHKOII MPOLECY, SIKI Ha
MEepIINA MOIJISIT HETOMITHI MPU BUKOHAHHI HATYpPHOIO EKCHEPUMEHTY; BUIUIMTH
rOJIOBHE Ta MNpuUOpaTH JAPYTrOpsiAHI YMHHHUKU BIUIMBY Y XOJl €KCHEPHUMEHTY;
BCTAHOBUTHU TEBHI 3aKOHOMIPHOCTI NPOTIKaHHS SBUI B OCOOJIMBUX YMOBaX, Kl HE
MOKHa CTBOPUTH peaibHO; 0arato pas3iB MOBTOPUTH JTOCIIJKEHHS, 3MIHIOIOUH TPH
bOMY MHapaMeTpu; 3MIHIOBAaTH B IIMPOKUX MEKaX IMOYATKOBI MapameTpu 1 YMOBU
IIPOBEJCHHS JOCIIPKEHHS; MOJICIIOBATU CUTYyallll, HEMOXKJIMBI B PEAJIbHUX yMOBax
Ta iH. [1].

V3araibHIOIOYM BUILEBHUKIAJEHE, 3a3HAYMMO, 10 Yy TEBHUX CHUTyallix
BukopuctanHd B®E BusBnserscs kpamum ad0 €IMHO MOXKJIMBUM CIIOCOOOM
HaBYAHHS: JMHUCTAHI{IHHE HaBYaHHS, BIJICYTHICTb MOJKJIMBOCTI IPOBECTH pEaIbHHMA
eKCTIIEPUMEHT (HEAOCTYITHICTh a00 CKIIaJIHICTh OOJagHAHHS, TUMYACOBI OOMEXEHHS
Ta iH.). 3 METOK MiJBUIICHHSA PiBHA (aXxOBOi KOMIIETEHTHOCTI YYHUTENIB IIOJI0
MOKJIMBOCTEW BUKOPHCTAHHS BIPTYaJIbHOT'O €KCIEPUMEHTY B OCBITHBOMY MPOLECI 3
(G13UKH, BBAXXKAEMO JOIUIBHUM BKJIIOYUTH MHTAHHS TMPO TEOPETUYHI OCHOBU
Bukopuctanid B®E no mporpamu miaroTroBKM MaiOyTHIX YYMTENIB Yy 3aKiajax
BUILIOT OCBITH; B CUCTEMI MICIISIIUIIJIOMHOI OCBITA aKTHBI3YBATH HAIPSM MIATOTOBKH
BUUTENIB, MOB'A3aHUI 3 O3HAMOMIIEHHSIM iX 13 METOAMKOIO 3acTocyBaHHi BOE sk
3ac00y HaBYaHHS Y4YHIB Ta YMHHHMKA BIUIMBY HAa PO3BUTOK iX I13HABAJIbHOI
aKTUBHOCTI.
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Anoranis. Cuainmyxina LA., Kypuiaenko H.B., MensiisioB C.M. BipryanabHuii
eKCIIePHMEHT SIK CKJI2J0BA CYy4aCHOI0 HABYAILHOr0 (i3sMYHOr0 eKcnepuMeHTy. VY CTaTTi
PO3TIISTHYTO OCOOJIMBOCTI BUKOPUCTAHHS BIPTYadbHOTO €KCIIEPUMEHTY ITiJl YaC BHUBYCHHS qnsmcn
3po0ICHO BHCHOBOK MpPO HEOOXIAHICT MOLIYKY ONTHMAlbHUX (OpM 1 METOAIB iHTerpauii
peaIbHOTO Ta BIPTYAJIbHOI'O EKCIHEPUMEHTIB, IO CIPUSATUME K HAOYHOCTI Ta JOCTYMHOCTI
CHPHUIHATTS MaTepiany, Tak 1 pO3BUTKY TBOPYMX 3110HOCTEH Ta pi3HOMAHITHUX (HOPM MHUCIICHHS.

KurouoBi ciioBa: BipTyanbHHUI €KCIIEPUMEHT, OCBITHIH mporec 3 Gi3uku.

Summary. L Slipukhina, S. Kuzmenkov, N. Kurilenko, S. Mieniailov, H.Sundenko.
Virtual educational physics experiment as a means of formation of the scientific worldview of
the pupils

Keywords: virtual experiment, educational process in physics
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PO3/ILI 5
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M. Ymane
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BUBYEHHSA TA AHAJII3 CTAHY I'OTOBHOCTI BUUTEJIIB-ITPAKTHUKIB 10
CTBOPEHH# BAJIEOJIOTTYHOI'O CYITPOBOAY HA YPOKAX MATEMATUKH

CydacHa cuctema OCBITH YKpaiHH, NOTpeOye CTBOPEHHS HOBOi CHUCTEMHU, sIKa
cupsiMoBaHa Ha (QOpMyBaHHA OCBIYEHOi, TBOPYOi OCOOMCTOCTI, a TaKOX
3a0€3Me4YeHHs] YMOB [UJIsl HAWMOBHIIIOTO PO3KPUTTA ii 3A10HOCTEH, 3aJI0BOJICHHS
OCBITHIX MOTPeO.

Ha choropni, BaXITUBUM € HE TIJIBKM BMIHHSI ONIEPYBAaTH BIIACHUMH 3HAHHSMH, a
1 OyTH TOTOBUM 3MIHIOBATHUCh Ta MPUCTOCOBYBATHUCS /10 HOBUX MOTpeO pUHKY Mpalli;
onepyBaTH W yNpaBisATH 1HPOPMAILII€I0, AKTUBHO AISITH, IIBUAKO IPUIUMATH PIILICHHS,
HABYATUCH YIPOAOBXK XUTTS [1]. Benmka ponb npu boMy BiIBOJUTHCS TOTOBHOCTI
BUUTENIIB MaTeMaTUKW JO CTBOPEHHS BaJCOJIONIYHOTO CYIPOBOAY Ha YpoKax
MaTEeMaTHUKH.

BuByeHHst nocBigy poOOTH BUMTENIB-NIPAKTUKIB MO0 3’SICYBaHHS CTaHY iX
TOTOBHOCTI JI0 CTBOPEHHS BaJ€OJIONIYHOTO CYHpPOBOAY Ha YPOKAaX MAaTeMaTHUKU
nojATago |y IpOBEAeHHI # aHamizi aHkeryBaHHs yuurenis 33CO. Im 6ymno
3aIPOIIOHOBAHO TIEPENTiK 3aluTaHb, BIJAMOBIAI HAa SKI JalOThb MOXJIHMBICTH OIIHUTH
CTaH TOTOBHOCTI JJO CTBOPEHHSI BAJICOJIOITUHOTO CYNPOBOY Ha YPOKaX MaTeMaTHKU.
Jliist 3’sICyBaHHS [IUX MTUTaHb Oysia po3po0iieHa OHJaiiH-aHKeTa [2], ska Maia Ha MeTi
BU3HAYUTH, IKY POJIb BIAIrpae 310poB’130epeKeHHS y MPOIIeCl HaBYaHHS.

B ankeryBaHHI mnpuiHAIM ydacTb 115 BUMTeNB MaTeMaTUKH 33CO
UYepxkacbkoi, KuiBcbkoi Ta KipoBorpaacekoi o6nacTei.

PesynbraTti 00poOKH BIANMOBIAEH BUMTENIB:

- 97,6 9% onuTaHMX BYMTENIB BBaXalOTh, WII0 Mpoljema peamizauii
3I0pOB’A30€piralouoro HaBUYaHHS € BaXINWBOIWO, y ToW dYac sk 2.4 %
BBa)KAIOTh, 1110 € BAXKJIMBIIII MTMTAHHS,

- Ha muTaHHA «SIk "yacto Bu 3BepTaerech 10 MUTaHHS 37I0pOB’I30€peKEHHS
YYHIB Ha CBOiX YPOKax?», AYMKH PECIOHACHTIB PO3IUTUINCSI HACTYITHUM
gyuHOM:58,5% TOCTIHHO 3BEPTAIOTHCS 1O MHUTAHHS 3I0POB’SI30€pEKEHHS,
41,5 % iHKOJIN;
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BIJIMOBIJIAal0YM HAa TUTaHHA «Jlo TemMu, M0 PO3TIATAETHCA B MiIPYyYHUKY
MO/TAFOThCS 3a1a4i BAJICOJIOTIYHOTO Ta €KOJIOTIYHOr0 3MicTy. Bu akieHTyere
Ha HUX yBary yuHiB? IlpomoHyeTre y4HSAM pO3B’sA3yBaTH iX?», ITyMKH
BUUTEIB PO3IUIAINCS HACTYITHUM YHHOM;

@ nocriliHo;

@ isxony;
Ha Taki 33084 He BUCTAYAE Yacy,

@ nponoHyi cEoT 33089

@ curopucToRYHD CEOI

@ He zycTpiyana Takx 3agad

@ 3anay EaneonoriyHoro aMicTy
IYCTPIMAETLCR HA ¥alk SyWe Mano

36,6% ® ¥ nigpyyHKEaY TaKx 33034 HEMEE

BIAMOBIAI Ha muTaHHA «YW B JOCTAaTHIM Mipl HANOBHEHI MIAPYYHUKH 3
MaTeMaTHKH MaTepiajioM BaJleOJIOTIYHOTO 3MICTy?» He 3Moriau natu 4%
BUMTENIB 1 crnpoOyBaiau jgaTd BignmoBiap 96%. Ilpum 1mpoMy aymKHm iX
PO3MOAUIUIUCH TaK: Ha 33JJaUHUM MaTepiajioM 370pOB’130epirarouoro 3mMiCTy
42,5%:; 1iKaBUM MaTepiajioM BaJIeOJOTIYHOIO 3MiCcTy 32,5%; CTaTUCTUIHUMU
JAaHUMH, 1110 CIIPUSIOTH 3/I1MCHEHIO BaJI€oJIOrYHOTO cynpoBoay 21%;

Ha mmTaHHA «Yu BimuyBaete Bu moTpe0y y HaBUYaIbHO-METOIUIHUX
Marepiajiax Ta I1HIIMX BUJAHHSIX, L0 MICTATh MaTepial BaJ€OJIOTIYHOTO
3micty?» 82,9 % BBaxaroTh, mo — 1ak; 14,6 % BBaxaroTh, 1m0 — Hi; 2,4% -
HE 3HAIOTh;

BIJINOBIJIAI0OYM HAa THUTaHHA <«SIKi TpyJOHOILI METOJWYHOTO Xapaktepy Bu
BIJIYYBAETE TMPH MIJATOTOBI 0 YPOKY B IJIaH1 3A1MCHEHHS BaJCOJIOTTYHOTO
CynpoBOAY?» NYMKH BUWTENIB PO3AUIMIUCS HAcTymHuMm yuHOM: 31,7 %
BUMTEIIIB BBaXKalOTh, 10 HE BHUCTAa4Ya€ 4Yacy Ha TMOIIYK Marepiaily
BaJICOJIOTIYHOTO 3MICTy; 2,4% BKa3yloTh Ha HEIOCTaTHIA piBEHb BIIACHOI
MIJITOTOBKH J0 3/I0POB’sI30epirarouoro HaBUaHHS y4HIB; 63,4 % BBaXKarOTh,
10 BIZICYTHSI METOJMYHA JIITEpaTypa, 3 PEKOMEHAAIISIMU MIOA0 3A1HCHEHHS
BaJICOJIOTIYHOIO CYIPOBOJY YpOKIB Marematuku; 2,4 % BKa3ylOThb Ha
HEJIOCTaTHIM pIBEHb BJACHOI MIATOTOBKU JO 3J0pPOB’A30€epirarouoro
HAaBYaHHS VY4YHIB, a TaKOX BIACYTHICTb METOJUYHOI JITEpaTypu, 3
pEeKOMEHJAIISIMU OO0 3A1MCHEHHS BaJIeOJOTIYHOIO CYNPOBOJY YpPOKIB
MaTeMaTUKH;

Ha TuTaHHd «Bamn mnpomo3uiii 1OA0 MIABUILECHHS PIBHSA MIATOTOBKH
YUUTENIB 370pOB’s30€piratodyoro HaBYaHHS Y4HIB», JYMKH BUMTEJIIB
MPEACTaBIICHI TakoMy Topsiaky:29,3 % BBaXawTh, IO BaXKIUBUM €
MIPOBENICHHsI CeMiHapiB 13 11i€i mpobnemu; 9,8 % BuuTeniB BKa3ylOTh Ha
MEePIOANIHUN PO3MJISA Ta OOTOBOPEHHS IIHOTO IMHTAHHS HA TMEAAroridHuX
Hapanax; 29,3 % peKOMEHIYIOTh OUTbIN JeTaTbHUN PO3TIISA] IIHOTO MTUTAHHS
y mporeci migBuiieHHs kpamidikamii; 31,7% BBaxawTh 3a HEOOXimHE,
BUJIAaHHS METOJAMYHUX PEKOMEHIAIIIH Ta MOCIOHUKIB,;
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- OIIHWIM CTYIIHb CBO€I TOTOBHOCTI JO 3a0€3MEYEHHS BaJICOJIOTTYHOTO
CYNpoBOAY HaB4aHHS Y4HIB 92% onurtanux. 8% He BIANOBLIM HAa JaHE
nuTaHHsa. Hwus3bkuil piBeHb BU3HAYWIIM SK TaKWi, IO BIJANOBIAAE iX
miarotoBil — 52%, cepenniit — 40%, Bucokuii — 8% onuranux. JloctaTHio
BU3HAYWJIU, K TaKy IO BIAMOBiJA€ iX mAroToBil — 58,5%, He AOCTaTHIO —
22%, He MOXKY BIANOBICTH J1aiy BiamoBias — 11,5%.

Pe3ynbraT aHKeTyBaHHS BYHUTENIB MAaTEMaTHUKWA MIATBEPIUIN MOMNEPEIHi
BUCHOBKM TIPO HEJAOCTATHIO IHTEHCHUBHICTh BIPOBAPKCHHS  BaJICOJIOTTYHOTO
CYIIPOBOJYy B OCBITHIM mpoIec, OUTBIIICTh 13 OMUTAaHMX BBAXalOTh, 110 MpobdiieMa
3I0pPOB’A30€PEIKEHHS B OCBITI € aKTyaJIbHOIO, aJie HEJIOCTATHIN € PIBEHH MiATOTOBKU
YUUTENIB A0 3I0pOB’s30€piralouoro HaBYaHHS YYHIB Ha YpPOKaxX MaTEeMaTHKH.
Opnepkani pe3yabTaTu M TBEP AN HEOOXI1THICTh NEPEOCMUCIICHHS,
1 KOpUTYBaHHS MOTJISIAIB HA POJIb, PYHKIIT, LTI TA 3aBJAHHS MIATOTOBKA ManlOYyTHIX
BUUTEIIB MaTeMaTUKU J0 3a0€3MEUYEeHHS BaJCOJIOTIYHOTO CYMPOBOAY HaBYAHHS
YUHIB.

Jlireparypa:
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YYMTEJNEH-NPAKTHKOB K CO3JaHHUI0 BaJICOJIOTHYECKOr0 CONPOBOXKACHHS HAa YypoOKax
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KiaroueBble cioBa: TOTOBHOCTB, YYHUTCIIb MAaTEMAaTUKH, BAJICOJOTMYCCKOC COIPOBOKIACHUC,
3JI0pOBbECOECPEIKECHHUS.
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HAYKOBO-IEJAT'OI'TYHA IIPAKTHKA SIK CKJIATOBA MMPOPECIAHOI
HIAI'OTOBKU MAUBYTHIX BUKJIAJAYIB MATEMATUKHA

Ha cboronmni marematudHa ocBiTa B YKpaiHi CTOITh Mepe]] PsiioM 3MICTOBHUX,
OpraHizamifHUX Ta MIHHICHUX BUKIWKIB. Lle cTOCyeThcs AK MIKUTBRHOT TaK BUIIO]
ocBiTh. OIHUM 3 OCHOBHUX (DaKTOpiB, IO CIPHUATHME BHUPIMICHHIO MpoOIeMu
M ABMIICHHS SKOCTI MaTEMaTHYHOI MATOTOBKH B IIIKOJIaX Ta BUIIMX 3aKJIaJaxX OCBITH,
€ BHCOKOKBaII(DIKOBaHHMI CydyacHHWW BUKIAJad MaTEeMaTHKH, 3JaTHUH HE TIIbKU
SAKICHO TIEpelaBaTH 3HAHHS, a i MOTHUBYBATH, 3aIlIKaBIIOBaTH, CTBOPIOBATH YMOBH
JUISL TBOPYOi, AKTHBHOI, MOCHIAHUIBKOI Mi3HABAIBbHOI AisibHOCTI. HeoOximHumu
yMOBaMHU TIJATOTOBKM TaKOTO BHKIJaJlaya, Ha HaNly IyMKYy, € (QOpMyBaHHS Y
CTYJICHTIB:

- MOOKUX (PyHIaMEHTaIbHUX 3HAHb B rajdy3l MaTeMaTHKHU Ta il 3aCTOCYBaHb,

a TaKOX IMEeJIaroriKy, MCUXO0JIOTIT Ta METOJUKH BUKJIAJaHHSI MaTeMaTHKU;

- TOTOBHOCTI 3JIHCHIOBaTHM HaBYaHHA MaTEMaTUKH, TIPE3EHTYBaTH Ta
MOMYJISPU3yBaTH MaTEeMaTUYHI 3HAHHS, KEPyBaTH HAYyKOBO-IOCTIAHUIILKOIO
poOOTOIO YUHIB, BAKOPUCTOBYIOUM Cy4aCHI METOJIU Ta TEXHOJIOTT HAaBYaHHS;

- 37aTHOCTI 3aCBOIOBAaTM Ta CTBOPIOBATH HOBI 3HAHHA Ta JWHAMIYHO
IHTErpyBaTu iX y LUIICHY CUCTEMY;

- BMIHHSl OpPraHi30BYBaTH, KEpPyBaTH Ta KOHTPOJIIOBATU OCBITHIM MpOUEC Ta
HOT0 pe3yJIbTaTH.

inuit psaa HEOOX1AHUX KOMIETEHTHOCTEW MallOyTHHOTO BUMTENS Ta BUKJIa/aya
MOXYTh Jy’Ke €PEeKTUBHO (OpMYBATUCh B paMKax HAyKOBO-IOCIIIHHUIILKOI pPOOOTH
CTyIeHTiB. 3rigHo 3 cT. 65 3akoHy VYkpainu «IIpo Buiry oOcCBITY» METOIO 1
3aBAAHHSMU HAYKOBOi JISJIBHOCTI Yy BHUIIMX HaBYAIBHUX 3aKIaliax € «...
3a0€3Me4YeHHs] 1HHOBAIIMHOTO PO3BUTKY CYCHUIbCTBA, MIATOTOBKH  (haxiBIIiB
iHHOBaIlIiHOTO THITY» [1].

Hama poGoTta mnpucBsyeHa aHamizy 3MICTy Ta Oprasizamiiaux ¢opm
MIPOBE/ICHHSI HAYKOBO-TIEJIATOTIYHOI MPAKTUKHU ISl CTYACHTIB OCBITHBOTO CTYIICHS
«Marictp» Ha Tnpukiaaal  (izuko-mMareMatuyHoro (Qakynbrery HarioHanbHOTO
nearoriyHoro yHisepcurery imeHi M.I1. /Iparomanosa.

Ha ¢izuxko-maremaruunomy ¢akynbreri HITY imeni M.II. J[paromanoBa Ha
ChOT'OJIHI 31UCHIOETHCS MIATOTOBKA (haxiBIIB CTYMEHS BHIIOI OCBITH «MaricTp» 3a
cnetianbHOCTsIMU 014 Cepennst ocita (MmateMaruka) Ta 111 Marematuka. s 060x
CHelaJbHOCTEeH pealli3yeThcs OCBITHhO-TIpO(deciiiHa Ta OCBITHbO-HAYKOBA MPOrpaMu
MIITOTOBKK 3 PI3HUMU crerianizamismy. HaByanpHUMM T1aHaMM  TiepeaoadyeHi
HacTymHi1 (OpMH HAYKOBO-IOCIITHUIIEKOI pOOOTH CTYJEHTIB: HAYKOBO-JOCIITHUIIbKA
Ta HayKOBO-TIEJAroriyHa MPaKTHKHU Ta MiIr0OTOBKAa Marictepchkoi podotu. OCHOBHOIO
METOI0 HAyKOBO-TIEArOT14HOI MPAaKTHKU € (OPMYBAHHS y CTYACHTIB TOTOBHOCTI
OpraHi3oBYBaTH Ta 3JIWCHIOBAaTH HaBYAJbHY, METOJUYHY Ta BUXOBHY pOOOTY Yy
BUIIMX HaBUAIBHUX 3akiagax. [li; dYac TPOXO/KEHHS TMPAKTHKUA CTYACHTH
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BUKOHYIOTh Dsii 3aBAaHb Ha HaOyBalOTh MMEBHUX NpOodeciiHUX Ta MPAKTUIHHUX
KOMIICTEHTHOCTEH [2].

BpaxoByroun  [10CBiJI KEpIBHHUIITBA HAYKOBO-TIEJAArOTIYHOIO  MPAKTUKOIO
CTYJICHTIB, CTBOPEHHs pOOOYMX TpOrpaM, METOJUYHUX pPEKOMEHAIll Ta
BIJIMOBIAHUX JTUJIAKTHYHUX MaTepialliB, MOKEMO 3pOOUTH HACTYITHI BUCHOBKU:

1. JianpHICT CTYACHTIB  MiJ Yac HAyKOBO-TIEaroriyHOi IMPAaKTUKH Mae
BKJIFOYATH (JOTIOBHIOBATH 1 MOEIHYBATH) TEOPETUYHY 1 MPAKTUYHY ISUTBHICTB, IO
HacamImepes nepeadadae: 3acTOCYBaHHS HAOYTHX TEOPETUYHUX 3HAHD 3 IIJIOTO Py
HABYAJIBHUX JUCLUUIUIIH B Mpoleci mpodeciiiHoi (BUKIaAalbKoi) JiSUTBHOCTI, @ TAKOX
(¢bopMyBaHHS HOBHX 3HaHb Ta BMiHb, II0 CTOCYIOTHCSI PI3HHX aCHEKTIB OCBITHBOI
TISUTBHOCTI.

2. Hap3BuyaitHO €(EeKTUBHUMH 1 MOTHUBYIOYMMH BHSBWINCH 3aBIJaHHS, IO
CTOCYIOTHCSI HayKOBO-TIOMYJIApU3aLIMHOI Ta HAyKOBO-OpraHizaliiHoi poOOTH, Taki
SK: y9acTh B OpraHi3ailii Ta npoBeacHHI «HaykoBUX MIKHIKIB» Ta MOAIOHHUX 3aXOiB
JUISL IIKOJISIPIB, Y4acTh B KEPIBHUIITBI MaTeMaTUYHUX TYpPTKiB, B pobOoTi MAH,
oprasi3artii ojimMIriai.

3. HaykoBo-niegaroriuna mpakTuka € OJHI€0 3 epeKTUBHUX (OPM MiATOTOBKH
BUMTEINIB (BHKJIaJa4yiB) MaTEMaTHKH, IO BiAMOBIJAIOTh CYYaCHUM HayKOBHM,
OCBITHIM Ta CYCIJIBHUM BUMOTaM.

Jlireparypa:
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HIIXOIA 10 ®OPMYBAHHSA 3MICTY NICJIAIUILIOMHOI MATEMATHYHOI
OCBITH BUUTEJIIB

Mu BUXOIMMO 3 TOro, IO CHCTEMa KypCOBOI MIATOTOBKU € MiJICHCTEMOIO
HETEePEPBHOI OCBITH BUMTENSA. METOIOIOTIYHOO OCHOBOIO ISl BUBHAUCHHS CTpaTeTii
HETIePEPBHOI OCBITH CTa€ KOMIETEHTHICHUU MIX1J, BUXOASYN 3 SKOTO B KOXKHOTO
BUUTENISI MalTh OyTH chOPMOBaHI 30amHOoCmi ma 20MO8HOCMI O BUKOHAHHS
BIIMOBIHOTO poAay AismbHOCTI. CaMme BHXOJSYM 3 KOMIIOHEHTIB MAaTeMaTU4YHOI
TiSIbHOCTI  (DOpMY€EThCA J100Ip 3MICTOBUX HABYAIBHUX OJUHUIL HE TUIBKH IS
BUMTEIIB MaTEMaTHUKH, aje ¥ i1 BYUTCIIB NPUPOJTHUYO-MATEMATHIHUX Ta
TEXHOJIOTTYHUX JUCUUILTIH. J{711 paxoBoi OCBITH BUMTENS MAaTEMAaTUKU MU BUJILIIEMO
Tpu OJOKM [5]: a) NpakTUKyM 3 €JIEeMEHTapHOI MaTeMaTHUKU (MaTeMaTHYHHIMA
MPaKTUKyM): 0) CydacHI NMUTaHHS Teopii Ta METOJAMKU HABYAHHS MAaTEMATHUKH, B)
HayKOBO-METOJINYHI (HAYKOBO-TEOPETUYH1) OCHOBH IIKUJIBHOTO KYPCY MaTEeMAaTHKHU.

AHami3 Ta COCTEepeKEHHSI BUSBWIM MPOOJIEMH Ta MPOTAIMHU B MpodeciitHux
YMIHHSIX BYMTENIB MaTeMaTHKW Pi3HUX Kateropi [2, 3, 4]. B uumomy, mMoxkHa
BUJIUTUTH OCHOBHI TpyInu IMpoOjeM mnpodeciiiHoro piBHS BYMTENIB MaTEMaTHKU:
PO3B’s3yBaHHS HEPEMPOAYKTHBHUX 3a/]ad, JOBEICHHS KIIACHYHUX TEOpPEeM aireOpw,
MOYaTKIB aHali3y, T€OMETpii, aHalli3 CKJIAJHUX MAaTEeMaTUYHUX TMOHSTh, TEOPETUUHI
Ta TPAKTUYHI AaCMEKTH CY4aCHOI METOJWKHM HaBUaHHS MaTEMAaTHUKH, BOJIOJIHHS
1H(OpMaIIHHO-KOMYHIKAIMHUMKM TEXHOJIOTISIMU HaBYaHHSA. Y 1bOMY HaIpsIMKY
MalTh (OpMyBaTHCS 3MICTOBI KOMIIOHEHTH KYypCiB IIIJIBUILEHHS KBaml(ikaiii.
BianoBigHi 1OCTiKEHHS MPOBOJATHCS HAMM TaKOX JUIsl BUUTEIIB MPUPOJHUYUX Ta
TEXHOJOTTYHUX JTUCIIUAILIIH.

Jlo0ip HaBUAIBLHOTO MaTepialy Ma€ 31MCHIOBATUCH MO KOXKHIM 3MICTOBIM JIiHI{
BUITMIOBITHO 3 TJIMOMHOIO Ta CTEIMEHsIM1 BUIBHOCTI (HEOOXIIHMMH ONepaIliiHuMHU
HaBUYKamMH) g ¢GaxiBlg TOro 4 1HIIOrO TpoduIo 3 ypaxyBaHHSM 0a30BHX
MPUHITUIIB. aKmMyaIbHOCMI(3MICT HaBYaHHS Ma€ BIAMOBIIATH pealbHUM MOTpedam
BUUTENIB, B TOW >X€ Yac MPOTHO3YBAaTH TH CHUTYyaIllli, 3 SIKUMH YYUTEIh MOXE
3ITKHYTHCS y CBOiM mpodeciiiHiil NisNIbHOCTI); HenepepgHocmi, 00CMYNHOCMI mda
HAOYHOCMI,  GIOKpUmMoOCmi, HAYKOBOCMi, CucmemHocmi (CUCTeMy KypcCOBOl
MIITOTOBKM MU PO3TJISJAEMO SIK TEJICOJIOTIYHY CHUCTEMY, IO € MiJCUCTEMOIO
3arajibHOi CUCTEMH HeNepepBHOI MpOoQeciifHOI OCBITH BUUTEIIB, 3@ METY OCTaHHBOI
MU BB@XA€EMO 3pOCTaHHS piBHA HOpodeciiiHOi KOMMIETEHTHOCT1); NOGHOMU,
enyuxocmi.(cucteMa 1000py Ma€ BpaxOBYBaTH 1HIUBIAYyaabHI MOTPIOHOCTI BUNTEINIB,
OyIyBaTH KOJIEKIli 1HAUBIAYaJbHUX TPAEKTOPIN); adanmuenocmi (AMHAMIYHICTh
3MiH MOTpeOye MOCTIHHOT KOpEKIi MporpaMu KypcCiB MiJBHINEHHS KBamidikaiii,
TOMY cUCTeMa (POPMYBAaHHS 3MICTY Ma€ MOCTIHHO HAJAIITOBYBATHUCSA HA Takl 3MiHH;
IIe JIOCATAEThCS, SK 3aBISKH, HAJIMIIKOBOCTI MaTepialiB, TaK 1 MEXaHi3MiB ix
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MOCTITHOTO TIOTIOBHEHHSI Ta PEBI3il);. CUHEepeemuuHOCHI. .

BukopucranHs MeTOAIB CUCTEMHOI'O aHaIi3y IMpH 00poOIll eKCIEPTHUX OIIHOK
[5], n03BOJSIFOTP HaM CTBEpPPKYBAaTH, IO ONTHMAIbHOI (OPMOIO KYpCOBOI
NEepeniAroTOBKA BYUTEIB € OuHO-AMcTaHIiiiHe HaByaHHA. CdopMynboBaHi
NPUHIUIN JTO3BOJISIIOTh MOOYAyBaTH Ta OOIPYHTYBATH CTPYKTYPHO-TIApaMETPUUIHY
MOJIelIb OYHO-IMCTAHI[IMHOTO HaBYaHHS BYMTETIB MareMaTuku. llapamerpamu
MOJICNII € TPUBAIICTh HaBYaHHS (OYHUK Ta JUCTAHIIMHUNA KOMIIOHEHTH), 3MICT
HaBYaHHS B OYHOMY Ta JAWCTAHIIITHOMY KOMITOHEHTI.
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Summary. V. Kirman. Approaches to forming the content of postgraduate mathematics
education of teachers. In the paper, the content of subjects in the field of natural sciences and
technology as well as mathematics education of mathematics teachers is substantiated using a
competency based approach. Guiding principles in selecting content units are formulated and
substantiated, of which the most important are the principles of continuity, relevance, scientificity,
flexibility, and adaptability.
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C. I'. Ky3bmenkoes
Xepconcwvkuti Oepocasruil yHigepcumem
M. Xepcon, Ykpaina

PO3B’sI3YBAHHSI ACTPOPIBMYHUX 3ATAY HA TOBEJEHHSI SIK CIIOCIb
®OPMYBAHHSA CBITOIJIAJHUX AKOCTEU MAUBYTHIX ®AXIBIIIB

JlocBiz poOOTH aBTOpA 31 CTYJAECHTAMH CTapIIUX KypCiB 1 BUMTEISIMU HA Kypcax
MiABUIICHHS KBajidikaiii CBIAYMTH MPO Te, MO MepeBakHa OLIBIIICTh 3 HUX YacCTO
HE CIPOMOXHA BIJIOKPEMUTH ICTHHY BiJ TMCEBAOHAayKH. [l HUX XapakTepHe
HEKPUTUYHE CTaBJIEHHS /O 3MICTY HAJpPYKOBaHOro B Mpeci abo moOadyeHoro 1o
TeneBizopy. Ha amb, cydacHa cHCTeMa OCBITH HE MPUIICIUIIOE KPUTHYHOTO,
BJIyMJIUBOTO CTaBJIeHHA 10 1H(opmarlii. 3BijcH 1 3HaYHE MOLIMPEHHS, Y TOMY YUCII
U cepen oci0 3 BHILOK TIEAAroriyHOI0 OCBITOIO, PI3HOMAHITHHX €30TepUYHUX,
MICTUYHHUX Ta aCTPOJIOTTYHHUX MOTJISIIB.

CydacHe HaBYajgbHE II3HAHHS CTEpUJIbHE Bix OaraThox (opM pPO3yMOBHUX
orepailiii, 1110 BJIacCTUBI HAyKOBOMY II3HaHHIO. BOHO 3BOJUTBHCS B OCHOBHOMY J0
3amam'siITOByBaHHS TOTOBUX ICTMH. Y4YHIB 1 CTYACHTIB HE BYaTh 3aJaBaTH coOl
3anutanb: «HYomy?», «Homy Tak, a He iHakme?», «LLlo 6 cranocs, skOU?» 1 10Ka30BO,
3 po3paxyHKaMu Ta OI[IHKaMH BIJIIMOBIAaTH HA HUX.

Mu BXe BKadyBali Ha TaKy OCOONMBICTD HABYAJIBHOTO TMPEAMETY
«aCTPOHOMIS», SIK CKJIAIHICTh JTOBEACHb JEIKUX MOJOXKEHb aCTPOHOMIUHOI HAyKH
[1]. Axmo Teopii y ¢i3uill NepeBIpsSIOThCS EKCIEPUMEHTOM, TO B aCTPOHOMIT —
CIIOCTEPEKEHHSAMHU. AJie MEeBHI 00JacTl MPOCTOPY M yacy, HANpPUKIAJ, UEHTP HaIIoi
["aylakTHKK B ONTUYHOMY Jliana3oHi, MOMeHT Benukoro BuOyxy, Hagpa miiaHer, 3ip
HEJOCTYIHI HaBiTh IS CHOCTepekeHb. TOAl y MOMUTIMBOIrO CTyAcHTa (Y4HS)
BUHUKAIOTh 3alUTaHHA TUIY: «A XTO mam OyB 1 6ce ye OauuB?» Ilpunarimno
3a3HAYMMO, 110 MOAI0HI 3alMTaHHA IIOAO0 PI3HUX ACTPOHOMIYHMX SIBUI CHOHYKAJIU
B1J1oMOTO pociiicbkoro actponoma B.I'. Kypra nanmpukinm XX CT. HanmucaTy CTaTTio:
«Uw npaBuIBLHO aCTPOHOMH YSIBIISIOTH 001 CBIT?» [2].

3aCTOCOBYIOUM A1AJIEKTUKO-MATEPIAIICTUYHUN TIAX1 JO PO3YMIHHS TPUPOAIH,
SAKUM, HA HAlTy IyMKY, Ma€ OyTH MPUTAMaHHUM CBITCHKil OCBITI, IiJl CBITOTJISITHUMHU
AKOCTSIMU OCOOMCTOCT1 OyJIeMO BBa)KAaTH HASIBHICTh y HEi: 1) cucTeMHu y3arajabHEHUX,
TakuX, 10 MalTh (pi1ocoPpchke 3By4yaHHS, 3HaHb Mpo BcecBIT Ta HOro mi3HaHHA
JIONWHOIO; 2) TOIIAAIB 1 TMEepeKOHaHb, IO  BIAMOBIAAIOTH  J1aJIGKTUKO-
MaTepiaTiCTUIHOMY PO3yMIHHIO MIPUPOIU Ta TIpoLiecy ii Mi3HaHHS; 3) MIAIEKTHYHOTO
MUCJICHHS, TOJIOBHOIO O3HAKOK) SIKOTO € 3AaTHICTb MUCIHUTH KOHCTPYKTHUBHO 3a
HasIBHOCTI CylIepEeYHOCTEH.

@®OopMyBaHHIO HAyKOBOI'O CTUJII0O MHCIEHHS W JISJIBHOCTI, HayKOBOTO
CBITOTJISITy CHpPUSIIOTh, Ha HAIly AYMKY, 3a0aui Ha O008edeHHs. BOHU Takox
bopMyIOTh y3arajiHeHe BMIHHS JOBOAMTH B YMOBAaX, KOJHM pPe3yjibTaT HE MOXKHA
MEePEBIPUTH HAOUYHUM €KCIIepuMeHTOM. [IpuHarimHo 3a3Haymmo, 1m0 B aCTPOHOMII €
OKpeMi BHMAJKW, KOJM TaKl EKCIEPUMEHTH MOKHA 3alporoHYyBaTH (HANpUKIIa,
EKCIIEPUMEHTH, IO JOBOJATH OOepTaHHS 3eMili HABKOJO CBOEI OCl), MPOTE TaKUX
EKCIICPUMEHTIB 30BCIM Hebararo.

PosrnsHemo kinbKka 3a71ad, SKi MU 3a3BUYail MPOIIOHYEMO HAIITUM CTYACHTAM.
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3agaya 1. Bu — BuuTens Qi3uku 1 aCTPOHOMII MOYATKY TPETHOTO TUCAYOIITTS
Hamioi epu. HaBeniTh sxomora Oinbliie g0Kka3iB o0epTaHHs 3eMili:

a) HaBKOJIO CBOET OCl;

0) naBkojo Conirs [3].

JIMBOBIIKHO, ajie CTYAEHTH-(PI3UKH HaBITh CTapIIMX KypCiB 4acTO HE MOXKYTh
HABECTU JKOJHOTO JO0Ka3y OChOBOro 1 opOiTtampHOro pyxy 3emui. B kpamomy
BUIIAJIKY 3rajyl0Th 3MiHY CE30HIB POKY 1 MasTHUK DyKo, PO AKUN MalOTh TyMaHHI
ysBienHs. [llogo ce30HIB poKy, TO iXHA 3MiHA HE MOXE CIYTryBaTH J0Ka30M
oOepranHsi 3emii HaBKkoJ0 COHIIS, OCKUIBKM CIPUYMHEHA BUKIIOYHO HAXWUIIOM OCI
oOepranHsi 3emui 10 wiommHu ii opbith. He Oynp mporo Haxuiay, oOepTaHHS
HaBKoJI0 COHIISI HE MPU3BOAUIO O 0 MKOJHUX KIIMATHUYHUX 3MiH BIPOJOBXK POKY,
KJIIMaT BHU3HA4YaBCcI O TepeayciM 3alIeKHICTIO MICISl  CIIOCTEPEKEHHS  BIT
reorpadiunoi mmporu. Haramaemo, mo Maibke MHIBTOPHM THUCSYl POKIB (3 4YaciB
KnaBnis Iltonemes — aBTOpa TE€OLEHTPUYHOI CHUCTEMH CBITY) JIOACTBO HE
OB’ A3yBaJIO 3MIHY CE€30HIB POKY 3 pyXoM 3emJii HaBkoj0 CoHIIS.

3a3HaynMMo, 10 HACHpaBAl Il 3HAHHS, BMIHHS OOIPYHTYBAaTH CBOi MOTJISAN €
B1JI0OpaYKEHHAM CBITOTJISIY JIFOJUHU («MHU € B IIEHTP1 CBITY YH Hi?»), IEMOHCTPYIOTh
O0COOUCTICHUH piBEHb C(HOPMOBAHOCTI LIUTICHOT HAYKOBOT KAPTHUHU CBITY.

3ajgaua 2. JIoBeiTh, IO MUIAHETH CBITATH BIIOUTHUM COHSYHHMM cBiTiIOM [3].

3agaua 3. JloBenith, 1m0 ra3 y rieHtpi CoHIlsd € ineanbHuM [4].

3apaua 4. /loBenits, mo mxeperaoMm eHeprii CoHIIS HE € akpellis peYOBUHU Ha
Hboro (rimore3a Maiiepa) [4].

3amauya 5. JloBenith, 1o KeperaoMm eHeprii CoHISE HE € TpaBiTalllifHe
cTuckaHHs (rimoresa ['enbMronbiia) [4].

3agaua 6. [loBenits, mo mkepesnoM edeprii COHI HE € po3Mmaja palioaKTUBHUX
XIMIYHHX eJleMeHTIB [4].

Haocrtanok 3a3HaumMo, 10 poO3B'sS3yBaHHS 3ajady Ha JOBEICHHS, Ha HAaIlle
MEepEeKOHAHHs, Ma€ OyTH OOOB’SI3KOBHMM KOMIIOHEHTOM (Pi3UYHOI 1 acTpOHOMIYHOI
OCBITH. 30Kpema, 1 3arajpHa, 1 CIeIiaJibHa acTPOHOMIYHA OCBITa Mae OyTu
noOygoBaHa Tak, MO0 yCl TEOPETUYHI MIPKYyBaHHS, BHUCHOBKH Oyiu
apryMEHTOBAaHUMH, MEPEKOHJIMBUMH (a 1HakKmIe sk (GOpMyBaTU MEPEKOHAHHS, IO €
3acaiiol CBITOTSAAY?). 3a BEJIMKUM pPAaxXyHKOM CTYAEHTY HIYOTO HE TMOBHHHO
«3BAJIIOBATHCS 3 HEOa», Bce Mae OyTU JoBeJeHO. {1 acTpoHOMIT 11e Ma€e BEIUYE3HE
3HAYCHHS, 1HAKIIE 11 HAYKOBICTh MOXe OyTH B Oy/b-SKHMII MOMEHT MOCTaBJICHA i
cyMHiB. OJHI€IO 13 HAMBaXXJIUBIIIMX CIELIaTbHUX KOMIETEHTHOCTEW Mail0yTHHOTO
¢di3uKa 1 acTpOHOMA, a TaKOX Y4YUTeNdsl (PI3UKKM Ta acCTPOHOMIi €, Ha HAlly AYMKY,
BMIHHS JIOBOJUTH 1 IIbOMY TTOTPIOHO BUHTH.
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BUKOPUCTAHHSA LMS MOODLE JJIs1 OIHIOBAHHSA I ITIEPEBIPKU SAKOCTI
3ACBO€HHA 3HAHb

[apopmaTuzanis ocBiTd B YKpaiHi - OAUH 3 HAWBaXJIMBIIIMX MEXaHI3MIB, IO
3a4inae OCHOBHI HAIPsIMKU MOJIepHi3allli ocBITHBOI cucteMu. CydacHi iHbopmaliiiiHi
TEXHOJIOT1l BIJKPUBAIOTh HOBI MOXJIMBOCTI I IMIJABUIICHHSA €(QEKTUBHOCTI
ocBiTHBOTO TIporecy[1].

BaxxnuBy posb Ml 4ac opraHizailii HaB4aJbHOTO MPOIECY HA OCHOBI OY/b-AKO1
OCBITHBOI TEXHOJIOTIT BIJIrpae KOHTPOJIb OTPUMAHOTO pPIiBHS 3HAHb. TpamguiliiiHa
(¢opMa HaBYaHHS Mae IEPeIliK HEeIOJIKIB, SIKI HE JO3BOJISIOTH AKICHO Ta €()EKTUBHO
MIPOBOJIMTU JETAJbHUI aHali3 HaBYaJbHOI AISUIBHOCTI yCiX 3100yBayiB, Tak SK
BHUKJIa/IayeBl HE BHCTAa4ya€ 4acy JJIs ONUTYBaHHA BCl€i ayauTopii. MojaepHizamis
KOHTPOJIIO HaBYAJIBHOTO MPOIECY MOTpedye CydacHOi KOMI'IOTEPHOI TEXHIKH Ta
3ac001B KOMYHIKallii, 0 HE € MEpPElKOAOK y HOTro aKTUBHOMY BHKOPHUCTAaHHI.
[IpoBenenHst on-line eneKTPOHHOTO KOHTPOJIO 3HAHb € OCHOBOIO OTPHMAaHHS
00'€eKTUBHOI HE3aJIEKHOI OLIIHKMA PIBHSA HAaBUYAJIbHUX JOCSATHEHb 37400yBadyiB (3HaHb,
THTENIEKTYaIbHUX YMiHb 1 IPAKTUYHUX HABUYOK) [2].

3 ormAay Ha 1€, MOPCHKUH KOJEIK XEPCOHCHKOI MOPCBHKOI akaaemii BKe
OPOTATOM YOTUPHOX POKIB YCHIIIHO BHUKOPUCTOBYE EJIIEKTPOHHY CUCTEMY
JTUCTaHIIHOTO HaB4YaHHs Ta KOHTpoto 3HaHb MOODLE. Illo no3Bossie BuKiIagadam
MPOBOJIUTH SIKICHE, a TOJIOBHE CIIPaBE/UIMBE 1 HE3aJIEKHE OI[IHIOBAHHS KOXKHOTO
CTYZ€HTa B paMKax HaBYaJbHOI IPOrPaMHU.

Moodle (Modular Object-Oriented Dynamic Learning Environment,
BUMOBJIA€TbCA «Myai») - 11e MOAYJIbHE 00'€KTHO-OPIEHTOBAHE TUHAMIYHE HaBYAJIbHE
CEpellOBHUILE, SIKE HA3MBAIOTh TAKOXK CHUCTEMOIO YHpaBiiHHS HaB4yaHHsAM (LMS),
cucteMoro ympasiiHHs Kypcamu (CMS), BIpTyaJbHUM HaBYAJIbHUM CEPEAOBHILEM
(VLE) abo mpocTo muiatopMoro [1jisi HaBYaHHS, SKa HAJa€ BHUKJIAaJadaM, YYHSIM Ta
aZAMIHICTpaTopaM JIy>K€ PO3BUHYTHI HaOlp 1IHCTPYMEHTIB JJIsi KOMI'IOTEPU30BAHOTO
HaBYaHHA, B TOMY 4HuCIl JauctaduiiHoro. Moodle MoX»Ha BUKOPHUCTOBYBATH B
HaBYaHHI IIKOJSAPIB, CTYJEHTIB, NPU MIABUIIEHH] KBamidikailii, O13HeC-HaBYaHHI, 5K
B KOMI'IOTEpPHUX KJlacaX HABYaJbHOIO 3aKjady, Tak 1 JUIsl caMOCTIHHOI poboTu
Baoma. Lls cucrema mpu3HadyeHa sl opraHi3anii HaBYaHHS OHJIAH y MEpexKeBOMY
CepelIoBUILl 3 BHUKOPUCTaHHSAM TexHomyorid IuTepHery. Cucrema 3abe3neuye
PI3HOMAHITTSI TpOLEAYyp HABYaHHS OHJIAWH, KOMOIHYBaHHAM SKHX MOXeE OyTu
opraHizoBaHe e(EeKTHBHE HaBUYaHHS B HaBYaJIbHOMY 3akiani. Moodle namae 51
MOKJIUBICTh 1HCTAJIAIII OCBITHIX pecypciB (HaBYaJIBHMX MaTepialiB) 1 3abe3nedye
3aco0amMu JOCTYIy 1O PECYpCIB Ta yIpaBJiHHS HUMH; 3a0e3nedye KOMYHIKaIliiHy
B3a€EMO/JIII0 YYAaCHHMKIB OCBITHBOTO TIPOLIECY, WIO0 pEai3oBYeThCA Yy QopMi
1HTepHETKOHpEpeH i, QopyMmiB, AMCKYCil, a TaKoX OOMIHY TMOCIaHHSAMHU, IO
MICTSITh, 30Kp€Ma, 3aBJaHHS JJs THUX, XTO HABUYAEThCS, BUKOHAHHS 3aBJaHb 1
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KoMeHTapi [3].

Cucrema aucradmiinoro Hasuanass Moodle mMae gocuts 0arato MOKJIMBOCTEN
SK JJIA CTYACHTIB Tak 1 I BHKJIamadiB. Y cepemoBuili Moodle cryaeHTn
OTPUMYIOTh: 1) MOCTYN 10 HaBYAJIBHUX MaTepiaiiB (TEKCTU JICKIiH, 3aBJaHHS 0
NPaKTUYHUX/TA00pAaTOPHUX Ta CAMOCTIHHUX pOOIT; JOAATKOBI Martepiaiu (KHUTH,
JOBIAHUKY, TOCIOHMKH, METOAMYHI pO3pOOKH) Ta 3aco0iB Uil CHUIKYBaHHS 1
TEeCTyBaHHS; 2) 3aco0u s rpynoBoi podotu (Biki, dopym, yar, ceminap, BeOiHap);
3) MOXIMBICTH TMEPErJIsiy pPe3yJIbTaTiB MPOXOMKEHHS JMCTAHLIMHOTO KYypCy
CTyACHTOM; 4) MOXIUBICTh TEPErNs pe3yabTaTiB MPOXOMKEHHS TeCTy; JS)
MO>KJIUBICT CIUIKYBAaHHS 3 BUKJIaJaueM Yepe3 0coOUCTI MOBIAOMICHHS, (POpyM, Yart;
6) MOXJMBICTh 3aBaHTAKEHHS (aillliB 3 BUKOHAHUMU 3aBIAHHIMH; 7) MOXKIUBICTh
BUKOPUCTAHHS HaraJayBaHb PO Mmoii y Kypcei [4].

BuknagauaM HaJgaeTbCs MOXIIMBICTH: 1) BHUKOPUCTAHHA IHCTPYMEHTIB JUIS
pPO3pOOKH  aBTOPCHKUX JIMUCTAHLIMHMX KYypCiB; 2) pO3MIIICHHS HaBYaJIbHUX
MarepianiB  (TEKCTH JIEKI[id, 3aBlaHHA JI0 MPaKTUYHUX/ITa0OpaTOpHUX Ta
CaMOCTIMHMX pOOIT; J0JAaTKOBI Marepiayid (KHWTH, JOBIAHUKH, ITOCIOHUKH,
MeTOoANYHI po3poOku) y dopmatax .doc, .odt, .html, .pdf, a Takox Bimeo, aymio 1
MpE3eHTalllifHl MaTepiajau y pi3HuX (Qopmarax Ta dYepe3 JOAATKOBI IuIariHu; 3)
JI0JIaBaHHs PI3HOMAHITHUX E€JIEMEHTIB Kypcy; 4) MpoBeaeHHs MBUIKOI Moudikarii
HaBUYAJbHUX MaTepiaiiB; 5) BUKOPUCTAHHS PI3HUX THUIIIB TECTIB; 6) aBTOMATUYHOTO
(dbopmyBaHHS TecTiB; 7) aBTOMAaTW3alli NPOLECYy NEPEBIPKM 3HAHb, 3BITIB OO
MPOXO/KEHHS CTYJEHTaMH KypCy Ta 3BITiB 1100 MPOXOKEHHS CTyIEHTaMHU TECTiB;
8) JomaBaHHS pI3HOMAHITHUX IUIAriHIB 10 Kypcy JO3BOJISIE  BUKJIAJady
BUKOPUCTOBYBAaTH PIZHOMAaHITHI CTOPOHHI NPOrpaMHi 3acO0M AJisi TUCTaHLIMHOIO
HaBuaHHs [2]. ¥ Ttectax MOODLe icHye MOXJIHMBICTH aBTOMATH3yBaTH BHOIp
MUTaHHS 3 MAacHMBY paHillle CTBOPEHUX. TaKMM YMHOM BUKIIOYAETHCS MOXIIUBICTDH
CIIUCYBAHHS y «CyCifa», 10 JJa€ HAaOUIbII TOBHY KaPTUHY SKOCT1 3aCBOEHHS 3HAHb.

Koxuum Buknagauem MK XJIMA po3pobiieHo MeToanuHe 3a0e3MeyeHHs 0
CBOTO TIPEAMETY 10 SKOTO BXOJWThH: TMOBHUW KOMIUIEKT JIEKI[iM, MPaKTUYHHUX 1
nabopaTopHux poOit, moHayn 100 muTaHb Ha KOKEH MOJYJIb HaBUAJILHOI MpOrpamu, a
TaKOXX TIOTMIEPENHI THUTAaHHS JO JEKIiH 1 NpakKTUYHUX 3aHATh, CIPSMOBaHI Ha
aKkTyamizamiro 1 caMmomiarotToBky. Cam Kypc po3OWMTHUH Ha MOAYJi, BIATMOBIAHO 0
HaBuaJgbHUX TUIaHIB. KoXXeH MOaynbh OCHAIICHHWM 3aKIIOYHUM ONMUTYBaHHSM Ta
MPOMIKHUMHM TE€CTaMH JUIsl TEPEBIPKM 3aCBOEHUX 3HAHb. 3 METOK YCHILIIHOTO
BUKOHAHHS CTYJE€HTAMU MPaKTUYHUX pOOIT Ha 3aHATTI, OyJ0 CTBOpPEHO MPOOHI
NPaKTUYHI pOOOTH, SIKi MOKYTh BUKOHYBATHCh Y ON-line pexmmi.

Heo0xigH0 BIAMITUTH, 1110 €JIEKTPOHHUN KOHTPOJIb MA€ CyTTEBI MEPEBaru:

- HAJa€ MOXJIMBICTh OIEPATUBHOI TEPEBIPKM 3HAHb BEIUKOI KUIBKOCTI
3100yBayiB OJTHOYACHO;

- 3BIJIbHSIE€ BUKJIA/1a4ya BiJl BAKOHAHHS pPyTHHHOI pOOOTH Ta Opraxi3ailii MacoBOTO
KOHTPOJItO, IO J0Ja€ OIiIbIlle Yacy Ha BIOCKOHAJICHHS CBO€i TmpodeciitHoi
TISTTBHOCTI, Ha PO3pPOOKY Ta BUKOPUCTAHHS HOBITHIX 3aC001B;

- 30UIBIIYETHCS  MOXKIMBICTH  peamizamii  1HAWBIAyalbHOI  poOOTH 13
3100yBavyaMH, sika B HOBIM CHCTEMI OCBITH € OJHIEIO 13 OCHOBHHX KOMITOHEHTIB, TaK
K 3100yBay OTPUMY€ TPETUHY 3HaHb CAMOCTIMHO.
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HEOBXOIUMOCTbDB KYPCA 110 METOJOJIOI'M ITIOCTPOEHUA U
HCCJEIOBAHUA MATEMATHUYECKNX MOJIEJIEM B BY3AX

[lox Mozmenpr0 TOHMMAETCS Takas MBICICHHO MPEJICTaBIsIEMasl WM
MaTepUaJbHO peannusyeMasi CucTeMa, KoTopasi 0ToOpakasi I BOCIIPOU3BOJII OOBEKT
UCCJIEIOBaHMsI, CIOCOOHA 3aMmelarb €ro TakK, YTO €€ HW3Y4YeHUE JaeT HOBYIO
uHpopManuio 00 oobekte [1].

MaremMatnyeckoe MOJEIUPOBAHUE B TMOCIEAHEE BpEMS CTajl0 MOUIHBIM
CPEICTBOM HAy4YHOrO HCCIEJOBaHUS HE TOJbKO B €CTECTBEHHBIX, HO U B
ryMaHuTapHbIX aucuuimHax. He ciywaiino CoBer Munuctposl PecnyOnuku
benapycs eme B 2005 rogy HazBan «MaTteMaTH4eCKue MOJEIH U UX NMPUMEHEHHE K
aHaJIM3y CUCTEM M NPOLECCOB B MPUPOJE U OOIIECTBE» OJHUM U3 MPUOPUTETHHIX
Hay4HbIX HampasieHuil [2]. Eme Ooubliiee 3HAUYeHUE MMEET MOJCIHPOBAHUE TIPU
PELIEHUH NPUKIIAIHBIX 3a/1a4 B TEXHUKE U IKOHOMHUKE.

OTO NpUBENO K MOSBICHUIO B NPOrpaMMax €CTECTBEHHBIX, TEXHUYECKHX H
HSKOHOMUYECKUX  (DaKyIbT€TOB JUCUUIUIMH, CBSI3aHHBIX C TIOCTPOGHUEM U
HCCJIEIOBAHUEM MAaTEMATUYECKUX MOJEIEH.

JIBa 3THX HampaBJICHHs B YUTAEMBIX KypcaxX OTHIOAb HE paBHO3Ha4yHbL. Kak
MpaBUjIO, Ha JIEKUUAX PACCMATPUBAIOTCS KAHOHWYECKHE MOJEIH H3y4aeMbIX
JTUCIUIUINH, KOTOPbIE SIBIISIOTCS KUPIUYUKAMU TP MOCTPOCHUHU CIOKHBIX MOJEINen
peanbHbIX OOBEKTOB U sBieHH. HeOonblnoe ycioXHEHHE MPeICTaBIsSAEMbIX
00BEKTOB MOJIEIMPOBAHHUS BbI3bIBAET HEMPEOAOIMMBIE 3aTPYAHEHUS AJI CTYACHTOB.

Ho Beap paboTra MHOTMX U3 BBITYCKHUKOB MOXET OBbITh CBSI3aHa C
pPacCMOTpEHHEM HE YYEOHBIX, a pealibHbIX cuTyauuid. [losTomMy aBTOp cCuMTaer
HY>KHBIM BKJIFOUEHHE B Mporpammy oOy4eHHs] HEOOJIBIIOTO Kypca M0 METOAO0JOTUU
MOCTPOEHUSI MATEMATHYECKUX MOJEIIEH.
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[TpyHIUIIBI TTOCTPOEHUSI MOJIENIe, KOTOpbIe NEJSATCA Ha MNPUHIIUIMBI, OMpe-
JENSI0IINE MECTO MOJICIUPOBAHUS [IPU U3YUYEHUU JIEUCTBUTEIbHOCTH, U TIPUH-LIUIIBI,
CBSI3aHHBIC C ONTHUMHM3AIUCH MOCTPOCHMS U UCCiIeI0BaHus Mojerei [3].

ABTOp CUMTAET, 4TO PU O0YYEHUU JOJKHA OBITh KypcoBas paboTa, CBs3aHHas
C MMOCTPOEHUEM MOJENM ISl PEATIBHOM TTPUKJIIAHON CUTYaALUH.
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AnHoTanuda. B pabore o0ocHOBaHa HEOOXOAUMOCTh OOYYEHUS METOMOJOTHH TOCTPOCHUS
MaATEMATHYCCKUX MO,Z[CJ'ICfI B By3ax.

KiaroueBble cjioBa: 06yT-I€HI/I€, MaTCMaTU4YCCKOC MOACIINPOBAHUC.

AHoTanisi. B po6oTi 0OrpyHTOBaHO HEOOXIIHICTP HAaBYaHHS METOAO0JOrIi TO00yI0BH
MaTeMaTHU4YHHUX MOI[GJIGI\/JI B By3aXx.

Kurouosi ciaoBa: HaB4YaHHs, MAaTEMAaTHYHE MOACIHOBAHHS.

Annotation. The work substantiates the necessity of teaching the methodology of
constructing mathematical models in universities.

Keywords: learning, mathematical modeling.
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CTAHOBJIEHHS ®AXOBOI TEPMIHOCUCTEMH MAFIBYTHBOF O BUMTEJIA
BIOJIOT'TI 3BACOBAMU CEMAHTU3ALII

Po3BUTOK CycmiibCTBa Ta KOMYHIKAIii 0OYMOBJIIO€ HEOOXIAHICTH MiATOTOBKH
KBaji(pikaoBaHOTO cCHeliagicTa, W0 3AaTHUMW HaAJaroJKyBaTH B XOAl CBOET
MEeJaroriyHoi AisUIbHOCTI €()eKTUBHUN KOMYHIKATUBHUN MPOIEC 13 3aCTOCYBAaHHAM
TepMiHOCHUCTEMH 3a ¢axoMm. BignoBigHo, HaOyBae akTyaJdbHOCTI Tpobiema
dhopmyBaHHS TPodeciiHO-TEPMIHOJIOTIUHOI KOMIIETEHTHOCTI MaOyTHBOI'O BUMTEIIS
O1oJI0T1, IKMH TTPaBUIILHO Ta JOIIBHO orepye (haxoBO MOBOIO.

TepMiHM € THMHU OJIMHMIIIMA MOBH, SIKI JIOTIOMararOTh il 3IMCHIOBATH OJHY 3
OCHOBHHX CBOiX (DYHKIIIH —IT13HaBAIbHO-1H()OPMATHBHY, MOB’3aHY 3 PEECTPAIIIEIO Ta
30epeKEHHSIM HArpoOMa/PKCHUX JIFOJICTBOM 3HaHb. AKTHBHI TIPOIECH PO3BHUTKY
Cy4yacHOI HAayKH 1 TE€XHIKM B JEKUJIbKa pa3iB NPUMHOXKYIOTH (PaXxOBY JIEKCHKY B
CIIOBHHKOBOMY CKJIaJli MOBH, THM CaMHUM 3YMOBJIIOIOYHM YBa)XHE CTaBJICHHS
MOBO3HABIIIB JI0 TEPMIHOJIOTTYHUX Mpodiem [1].

3HauYeHHs TEPMIHIB Ta CJIOBOCIOIYYEHb MOXKYTh OYTH PO3KPHUTI 3a AOIOMOTOIO
IIMPOKOTO apceHalry 3aco0iB ceMaHTu3allii:[2, 3]

1. YHaouHeHHs Ta Bizyallizallis rnepeadoadyac BAKOPUCTAHHS METOIY MEHTaIbHUX
kapt (MindMap), cmiB-xMap (CIiB-TETiB), MPEAMETHUX KApTUH 1 PUCYHKIB-KPOKI.
3a3HaueHl METOAM JIO3BOJISIIOTH TMPOJEMOHCTPYBATH B3AEMOBITHOMICHHS MIX
MTOHSATTSIMH, 110 BU3HAYAIOTh BIAMOBIHI TEPMIHH.

2. BepOanbHi mosicHEeHHSI Ne(iHIIIA TEPMIHIB YKPAiHCHKOIO Ta JATHHCHKOIO
MOBOIO. Bu3HaueHHS eTUMOJIOTIT TepMiHOeNeMeHTIB. Moxe OyTu TpOBENeHE Y
BUTJISII:

- PO3TOpPHYTOTO BU3HAYCHHS;

- OTIHMCOBOTO MOSICHCHHS,

- TIOSICHEHHS HOBO1 TEPMIHOJIOTIi 3 OMOPOI0 Ha KOHTEKCT. 4acTO el Crocio €

JOLIIBHUM MPU OpraHi3allii caMoCTiitHOi poOoTH;

- aHaji3 CJIOBOTBOPHUX TPEKO-JIATMHCHKUX €JIEMEHTIB Mpu adiKCaabHOMY

croco01 CIOBOTBOPEHHSI, 10 BIUIMBAIOTh HA CEMAHTHUKY MOHSATH. HAMPUKIIA],
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ACUMUJIAIIIS Ta TUCUMUIAIIS BIAPI3HAIOTHCS 3a Tpedikcamu, 10 BU3HAYAIOTH
MPOTHJICXKHI IIPOLIECH CUHTE3Y Ta PO3KJIaIaHHs B METa00J113M1 OpraHi3MiB.

- TOIIYK CHHOHIMIB Ta aHTOHIMIB 3 METOIO0 CEMaHTH3allli HOBUX TEPMIHIB.

3. Tlepeknan, TOOTO MOIIYK YKPaiHCHKOTO BIJAMOBIJIHUKA TEPMiHY, SIKMA B
6ioJI0Tii1 Ma€e BUKIIOYHO TPEKO-TIATHHChKE MOXOKeHHs. Lleit MeTon € AOIimbHUM Y
BUIA/IKAX, KOJIM 3HAYEHHS TEPMIHY Ta HOTO YKpaiHCHKOTO BIAMOBITHUKA 301TarOThCS.
SAxmio x cepu 3HAYEHB BIATIOBIIHUX CJI1B BIIPI3HAIOTHCS, HEOOX1THUM € TIepeKIIai-
MOSICHEHHS.

besnepeknagnuM 3aco00M ceMaHTH3allli Ci 3aBXIM BiJJIaBaTH IepeBary,
OCKIIBKM Ha iX OCHOBI BiJipa3y BHUHHUKAIOTh MOpsMi acomiamii MDK TEPMIHOM 1
noHsaTTsaM llepeknang yacto Moke 3aBakaTH ab0 ITyTaTH, aJKe€ YacTl BHIIAJKU
HEBIJTOBIIHOCTI HA3B POCIHCHKOIO Ta YKpPAiHCHKOIO MOBAaMH, 1[0 MOXKE BBOJUTH B

OMaHy.

Ha3Bani crocoOu cemaHTH3aIii MarTh CBOI mepeBard i CBOI HEMONIKH. BuokpemieHHs
ONITUMAJIFHOTO CIIOCO0Y HE € MOXKIIMBUM, a/Ke BUOIp CIIOCO0y ceMaHTH3alii 3aJIeKHUTh Bif IIOTO
psany QaxTopiB, Hacamrepen BiJ OCOOJMBOCTEH caMoro TepMiHy: Horo ¢Gopmu, 3HAYCHHS,
CIIOBOTBOpEHHS, 30iry abo po301KHOCTI 31 cioBaMu pigHOI MOBHU. Tak, cloBa, IO BHPAXKAIOTh
abCTpakTHI MOHSTTS, HEAOIIJIFHO CEMAaHTU3YBATH 32 JOMOMOTOK0 YHAOUHEHHS a00 1JTFOCTPATUBHOTO
pEUeHHs, a CJOBa, IO BUPAXKAIOTh MOHATTS, AKi BIACYTHI B piAHIM MOBi, 3a JOMOMOTOIO
OJTHOCITIBHOTO TIEPEKIIay.

Bubip Toro um iHmoro crnocoOy cemMaHTH3allli BHU3HAYAETHCS XapaKTEepOM
HAaBYAJbHOIO Mareplany, pIBHEM aKTyaJlbHUX 3HaHb Cy0’€KTIB HaBYaHHS Ta
KBaMI(pIKALIEI0 BUUTEIIS.
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CHIBBITHOIIEHHS MK KOE®INIEHTAMHA JIOPAHIBCBKOTI'O PO3KJIALY
V3ATAJIBHEHOI PE3OJIbBEHTH JIHIHHOI'O OIIEPATOPA

Kypc ¢yHKIIOHaIBHOTO aHami3y, SKUH BHMBYAIOTh CTYJIEHTH MAaTEMaTUYHHUX
CHEIIaJIbHOCTEeH, € OJHUM 3 HaWCKIAJHIMINX MaTeMaTWudHuX KypciB. CydacHuit
GbyHKIIOHANBPHUN aHaii3 NmoTpedye 3HAHb JOCUThH IIUPOKOTO KOJIa MAaTeMAaTUYHHUX
muctmiurie. Moro 6a30r0 € MaTeMaTHYHHMil aHami3, JiHiiiHa anrebpa, Teopis
auQepeHiiaIbHIX PIBHIHB, K 3BHUAWHUX TaK 1 3 YACTUHHUMH MOX1AHUMU. Metoau
(YHKLI1OHAJIBHOTO aHali3y, B CBOIO Yepry, IPOHU3YIOTh Mail’Ke BCIO MaT€MAaTHUKy Ta
CYMIXHI 3 HEIO (P13UYH1 TUCLMILIIHH.

B panmiii  poOoTi  JOBOASTHCA  CHIBBIAHONIICHHS MK  KoedilieHTamu
JopaHiBChbKOro po3kiaay (1) y3araibHEHOI pe30JIbBEHTH JIHIHHOTO OrepaTopa.

Hexaii A Ji”iiiHM#A, 3aMKHEHHH, HOPMAJbHO-PO3B’fI3HUII omeparop 3
iJIbHOI0 00J1acTI0o Bu3HaYeHHs1 D(A), mo xie y 6anaxoBomy nmpocropi E.

Bi, i=10, — niHiliHi 3aMKHEHI Omeparopy, MiAnopsaKoBaHi omeparopy A, i
TakoX Ji10Th y mpoctopi €. Sk Bigomo [1], a1g pocratnbo mamux ¢ €(0,,), icHye
OoOMEKeHUI JTHIMHUN OTIepaTop

R(e)=(A-eB, —&’B,—..) " = D &T,
@
ne T, — koedilieHTH JOPaHIBCHKOTO PO3KIaILy
O3HayeHH
Oneparop R(g)=(A-&B, —&’B,—..)" OygeMo Ha3MBATH Y3aralbHCHOK
PE30IBBEHTOIO O1epaTopa A BiTHOCHO oneparopis B, i =1,

B poGoti [2] HaBenmeHO cCHiBBiIHOMIEHHS MiX Koe(dillieHTaMH JIOPAHIBCHKOTO
pO3KJaay 3BUYaiiHOI PE30JIbBEHTH.

Jlema
R(&) 3a710BOJIBHSAE y3aralbHCHOMY PE30JIbBEHTHOMY PiBHSHHIO
R(A)-R(x) = 3" (4 = 1 )R(A)B,R(w) )

JloBeneHHs neh:/m BUILJIUBAE 3 PIBHOCTI
R(2)-R()=(R(A)AR(1) = R(1) ANR(A)

ne
A(1)=A-B, - 1B, —...,
Teopema

KoedimieaTn T,  nopaniBchbkoro  poskiany (1)  3a10BOJBHSIOTH

CIIBBIIHOIIICHHAM
0 k-1

Z Tn—i BkTm+i—k+1 = [a(n) + a(m) _1]Tn+m—1 (3)

k=1 i=0
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1, skwo _n >0,
e a(n) =
0, sxwo _Nn <0,

JloBeneHHs
i
T, =—— |z “"R(2)dz
“ 2171'1 (2) ()

ne I — nesikuil 3aMKHEHUH HABKOJIO HYJISI KOHTYp, BCEPEIMHI SIKOTO 1 Ha SIKOMY
HeMae, KpiMm HyJs1, ocoOmmBux ToYoK R(« ). Hexaii [ 1 [, — 1Ba 3aMKHEHHX HABKOJIO
HYyJII KOHTYPH, SIKIi HE TMEpeTUHaIThCs, |3 nexuth Bcepemuui [, ; [y [, MawoTh
BJIACTHBOCTI KOHTYpa /.
[TincraBuBmm piBHICTH (4) B (3) Ta BpaxyBaBIIU PE30JIbBEHTHE PIBHSIHHS (2),
OTPUMAEMO
1

© k-1 © _
_ n+|—1 —m—i+k-2 —
Z IZ_O: Tn—inTm+i—k+1 - [2171) Z J.Z R(Z)B R( )deZ

k=1 k=1 i=0 Iyl

1 ~n-Lg-m-1 S S ki
= z 2's"""R(z)B,R(s)dzds =
21Ti F’[‘L kZ:;‘ - (2)B, ()
(L ” 27" 1i(zksk)?(z)B R(s)dzds =
20T FzF1 =) “
1 —n l —-m-1
=\ 3m F_[.L (R(z) = R(s))dzds =
-m-1
_ -n-1 S — _
_ 217) { [z Ij 27" dz ]j —— R(s)ds [a(n) +a(m)-1]T....,,
110 1 MOTP1OHO OYJI0 TOBECTH.
Hacmizok
K+r
Te=2 Ta(BTo+ BT,y +..+ B, T )k>1 (5)
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ADVANTAGES OF DUAL STUDY PROGRAMMES FOR MATHEMATICS AND
PHYSICS TEACHER TRAINING

An important problem for modern higher education is the gap between the
theory that students get while studying at university and the practical skills that
employers expect them to have. In authors’ opinion, it is possible to eliminate the
main weaknesses of traditional forms and methods of teacher training, to bridge the
gap between a teacher training programme at the university and current requirements
of school practice, and to improve the quality of qualified personnel training, taking
into account the requirements of employers, by introducing a dual form of education
for teacher training.

The dual form of obtaining education is a way of obtaining education that
assumes a combination of education at institutions of education (other educational
agents) with at-the-job education at enterprises, establishments and organizations in
order to gain certain qualification, as a rule, on the basis of agreement [1].

Training future teachers in the dual form assumes establishing an equal
partnership between the university, the institution of secondary education and the
student. In this case, the university provides theoretical training, integrity of the
educational programme, compliance with educational and professional standards. It is
responsible for the quality of students’ training, coordinates the education of the
student at the institution of secondary education and provides communication
between the parties. When designing a study programme and curriculum, the
university takes into account the requirements of the employer for the competencies
of future specialists and agrees its content with the employer. In its turn, institution of
secondary education provides a paid workplace, ensures the availability of all
necessary resources and information materials, creates necessary conditions for work,
assigns a qualified teacher-mentor to each student and together with the university
evaluates the results of training.

Dual training is in the interests of each of the parties involved. Pedagogical
universities will have access to up-to-date information on employers' requirements
for future educators and will have a deeper understanding of real needs of schools,
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enabling them to quickly update the content and methods (technologies) for teacher
training. For the University, closer cooperation with an institution of secondary
education on the basis of mutual trust opens a new opportunity to completely control
the entire process of professional growth of teachers (training, professional
development, continued support and cooperation).

Employers will have the opportunity to influence the process of preparation (and
later professional development) of a specialist with the necessary knowledge, skills
and competences, to get qualified personnel trained according to their requirements,
familiar with the characteristics (profile, specialization, etc.) of the school, as well as
the ability to select the most talented graduates for job placement. Introducing an
institution of mentoring will facilitate the formation of an atmosphere of mutual
assistance and responsibility in a school.

For the student, dual training is an opportunity to have a permanent income in
the form of salary, official employment, both practical and pedagogical work
experience at the time of graduation, an understanding of career prospects, as well as
a great chance to gain independence early and to adapt to adulthood easier, and also
higher chances of getting a full-time job after graduation.

Undoubtedly, the state also wins, since it partially solves the problem of lack of
staff in schools of big cities. At the same time, one year of practice at the school is
quite enough for the young specialist to fully adapt to work conditions and to become
a full member of the teaching staff. He is no longer afraid of children, fully
understands the specifics of the job and the problems that may arise and at the same
time knows that he can always seek advice from the mentor. All this avoids the
difficulties in the initial phase of work after graduation. As a result, the graduate
remains to work at the school.

It should be noted that the Faculty of Physics and Mathematics of the National
Pedagogical Dragomanov University has been working for several years in the
conditions when 35 to 45% of full-time Master students are employed at school. Such
students stand out from the rest. They have a high degree of motivation, study more
consciously and interestedly, and demonstrate responsible approach to learning. From
passive listeners, they turn into initiative participants in the educational process, who
actively ask problematic questions that arose in their own practice.

Literature:
1. The Law of Ukraine «On Education»: document 2145-VII1 (05.09.2017) [Electronic resource] —
Access mode: https://zakon.rada.gov.ua/laws/show/2145-19
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IlepeBarnm ocBiTHiX nporpam ayajabHoi (GOpMH HABYaHHA NPH NOiAroToBHI MaHOYTHIX
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METOANYHI OCOBJIUBOCTI 3AMIHU 3MIHHUX B IHTEI'PAJII PIMAHA ITPHU
BUKJIAJAHHI MATEMATHYHOI'O AHAJII3Y MAWMBYTHIM BUUTEJISAM
MATEMATHUKHA

[Ipodeciiina miaroroBka MaHOyTHIX YYHUTENIB MaTEMaTUKH THependavae
JBOCTOPOHHI NPOLIECH BHUKJIAJAHHS Ta HABYaHHSA NPOQECIiHO 3HAYUMHUX 3HAHb,
yMiHb Ta HAaBUYOK, ()OPMYBaHHS Ta OBOJIOJIIHHS CHCTEMOIO BIAMOBIAHMX MOTPeO 1
MOTHBIB, PO3BUTOK T4 CAMOPO3BUTOK OCOOMCTOCTI CTYAEHTa MEAAroriyHoOro 3aKJaay
B IpoIIeCl 3I00YTTS MaTeMaTUYHOI OCBITH, PE3yJbTaTOM SIKOT0 Oyje TOTOBHICTH J0
npodeciiiHoi  JISUIBHOCTI Yy 3arajdbHOOCBITHIM 1ikom. [IpoGrema mpodeciitHoi
MIJTOTOBKM  CTYJEHTIB Yy TIpolleci HaBYaHHS MaTEMaTUYHOrO aHamizy €
OararoacnekTHO0. TOMy OJlHA 13 aKTyaJbHUX Ha CHOTOJ/HI MPOOJIEM — Uyepe3 Mpu3my
npodeciifHO-e1aroriyHoi  CIpsSIMOBAHOCTI HABYAHHS,  BUXOISYM 13 cHelnu(iku
MaTEMaTHYHOTO aHami3y SK PO3MLTy HayKH Ta HaBUAIbHOI JUCIUIUTIHH, PO3KPUTH
HOro MOXJIMBOCTI B CIpaBl BIOCKOHAJIEHHA MNpPO(ECIiHOI MiATOTOBKH BYMUTEINIB
MaTeMaTHKU. My 3yMMMHUMOCS] HA MaTeMaTHYHOMY acCMeKTi MUTAHHS 3aMIHU 3MIHHUX
B iIHTerpai Pimana nnst GyHKIIN, 3a4aHUX Ha METPUYHHUX TPOCTOPAX 3 MIPOIO.

Vewau Huwkdye Oyaemo mpumyckatd, mo (X, p) — oOMEKeHHH MeTpHUYHHMA

MpocTip, R — BUXiAHA anreOpa Ha X, Ha sKii 3aJaHa Mipa, R — ajnredpa BUMIPHHX 3a
JXKopnanom MHOXUH; B(X) — o -anrebpa BUMipHMX MHOKHMH 32 Bopenem, a L(X)

(L(X)Diﬁ)— o -anreOpa BUMIpHUX MHOXUH 3a JleGerom; x — mipa JleGera Ha L(X),
nmoOyi0BaHa 3a BUXIIHOIO MIporo 1 € 1i mpomoBxkeHHsM [1]. Hexait na X Bu3HaueHa
Gynkuis f:X — R'. Inmezpanvroio cymoro o f,(P,&)), nus pynkuii f ta po3durrs 3

n

oOpanumu  Toukamu  (P,&) (g:{gi P& ePi), OyJeMO  HasuBaTH  CyMy

o(f.(P.&)=> (&)u(P). Yucno I nasusaerses inmezpanom Pivana Bin Gyukuii f Ha
i=1

MHOXHMH1 X 3 MIpO10 £, a cama (PyHKIIisl IHTerpOBaHOIO 32 PiMaHOM Ha MHOUHI X 3
MIpoI0 4, SKIO: Ve>030(g), V(P &), A(P)<S [l —o(f,(P,&)) <&, HE3ANEKHO Bix

oOpanux To4ok ¢&. Brenemo no3nauenns | = (R)j f(X)du(x) = MIFi’)mOa(f (P, &).
X

PosrnsiHeMo 3aMmiHy 3MIHHHUX Yy 3arajdbHoMy BUNaAky. Hexail maHo mpocTip
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(X,p), 3 BuxigHowo anre6poro R . Skmo Ha R (anreGpa KyGOBAHMX MHOXKMH) 3a/aHa
Mmipa x4, TO 3 1l momomoror MokHa BBectu Mipy V(E) :I¢(X)dﬂ(X), ae ¢>0
E

interpoBana Ha X mo wMmipi 4 dyHkmis, a Ee®R [1]. Skmo X — KOMIaKTHHIT
npocTip, a ¢(x) — HemepepBHa Ha X, TO [ Oyab-AKO1 3aMKHEHO] 3B'SI3HOT MHOKHHH
EeR IxeE taxe, mo V(E)=¢(x)u(E) (ue BummBae 3 Teopemu mpo cepente [2]).
bynemo rosoputu, mo po3outts P — 38’sa3ne ma 3amknene, axkumo P, — 3B’A3HI,

i
3aMKHEHI MHOXKHHH i=12,...n. Skmo VS8>0 icHye 3B’s3He, 3aMKHEHE po30HUTTS P
npoctopy X Take, mo A(P)<S, To OymeMo rosopuTH, mo X Oonyckae 36 ’s3Hi,
3AMKHEHI po30umms.

Teopema. Hexalt X — KOMHAKTHHH TMPOCTIp, IO JOMYCKa€e 3B’s3HI, 3aMKHEHI
po3outTsa, a ¢(x) HemepepsHa ¢ymkmis. Skmo f(x):X »>R' i HemepepsHa, TO
J £ (v(6)= | £ (olx)du(x).

X X

3aysaoicenns. Teopema cipaBejinBa, ko f(x) oOMekeHa Ta HeMepepBHa, 3a
BUKJTIOYCHHSIM MHOXXHMHM TOYOK Mipu Jlebera 0, 1 BUKOHYIOTbCSI YMOBU TEOpPEMU
JleOera.

PosrnsHeMo HacTymHy cutyamriro. Hexail maHo xommakTHmi mpoctip (X, p).

Kpim toro gano mpocrip (Y,p) i romeomopdism w(x): X =Y . Toxi ma Y iHgyKyemo
anredpy = {y/(E)l Ee iﬁ} R — anreGpa KyGoBaHHX MHOXHH. Ha @ pO3risiHEMO Mipy
v: viw(E))= fgo(x)dy(x), ne EeR, p(x): X - R' — nojaTHa HenepepBHa QYHKIIs.

E

Teopema. Hexait X — kOMIakTHa MHOXKHMHA, SIKa JOIYCKae 3B’s3HI, 3aMKHCHI1
posburrs. Skwo f(y):Y - R* nenepepsua, o [ f(y)dv(y)=[ f((x)lp(x)du(x).
Y

X
3aysancenns. Teopema crpaBemiuBa i GyHKii f, HemepepBHOT 32 BUHATKOM
MHOXUHU Mipu JlebGera 0, KO BUKOHYIOThCS YMOBU Teopemu Jlebera. PiBHICTH 3

TEOPEMHU MOXKHA 3aMCaTH Y BUTJISII: _[f(y)d v(y)= j f(y/(x))g—;(x)d/,z(x), e w:iX »>Y —

Y X

romeoMopdism; V(l//(E)) = I(p(x)d,u(x) , Ee iﬁ(X ), gp(x) >0 1 HenmepepBHa Ha X.
E
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Summary. Samoylenko V.G., Hryhorieva V.B. Methodological features of the
replacement of variables in the Riemann integral when teaching mathematical analysis to
future teachers of mathematics The article considers the question of changing variables in the
Riemann integral for functions that are defined on a metric space with measure.

Keywords: math teacher, preparing future teachers, teaching methods of mathematical
analysis.

Annotanusi. Camoisienko B.I'., I'puropseBa B.b. MeToanueckue 0cO0€HHOCTH 3aMeHbI
IepeMEHHBbIX B HHTErpaJjie Pumana IPpHA NMpEenoJaBaHuU MATEMATHICCKOIo aHa/JIu3a 6y11y11mM
YUUTECIAM MATCMATHKH. B cratbe pPacCMOTPCH BOIPOC 3aMCHBI ICPCMCHHBIX B UHTCTPAJIC Pumana
JUTst QYHKITUN, KOTOPBIE 3aJ]JaHbl HA METPUUYECKOM MPOCTPAHCTBE C MEPOH.
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HEJATOT'TYHI YMOBH MIATOTOBKHA MAUBYTHIX BUMTEJIB BIOJIOT'TI ITPA
AJAIITUBHOMY HABYAHHI

OmgHuM 13 TPOBIIHMX 3aBJlaHb BHIIWX II€IaroTIYHUX BY3IB CHOTOJCHHS €
MIJTOTOBKAa KOHKYPEHTOCIIPOMOKHOTO Ta BHUCOKOKBaMi(piKOBAHOTO (haxiBIIsl, SKHI
MOBUHEH OyTHM TOTOBUH JI0 aKTUBHOCTI, TBOPYOCTI, KPEATUBHOCTI, JaOLIHHOCTI,
CaMOpO3BHUTKY, camopeali3alii Ta CaMOBJOCKOHAJICHHS Tomlo. Taki SKOCTI
OCOOMCTOCTI € HEOOXITHUMHU IJsi €PEKTHBHOI Ta pPe3yJbTaTUBHOI NEAaroriyHoi
TISTBHOCT] B HOBIM YKpaiHCBHKIM IIKOJI, sIKa HA CHOTOAHIIIHIN JI€Hb OPIEHTOBAHA HA
JOCIITHULBbKO-TII3HABaJIbHY TpaekTopito. IliArpyHTsM Takoi MojepHi3alii BHUIIOI
MEJAroriyHoi OCBITH K JUIsl MOYATKy, OKPIM 3aKOHOJIaBUMX HOBOBBEJIEHb OCTAHHIX
POKIB, € BXOJKEHHSI OCBITHBOI CUCTEMHU YKpaiHu A0 BoJIOHCHKOTO Tpoiiecy, 3a SKUM
npodeciifHa MiAroTOBKA 3MIMCHIOETHCS 3T1IHO 3 BUMOTAaMU €BPOIEHCHKOI OCBITHBOT
cuctemMu Tak, HaAPHKIAA, Y CKJIaJl MIHIMAJIBHOTO TEPEiKy BHUMOT €BPOMNEHCHKOI
cucteMu KBasi(ikariii HaBeJIEHO Takl BMIHHS, Ki MOXYTh OyTH c()OpPMOBaHi JHUIIIEC B
pe3ynbTaTi JOCHIIHULIBKOI JiSTIBHOCTI. 30Kpema, cepel HUX yMIHHS «pO3pOoOsTh
CTpaTeriyHi ¥ TBOpYl MIAXOAM Yy JOCTIIKEHHI YITKO BH3HAYECHUX KOHKPETHUX 1
a0CTpakTHUX TPOOJIEM», «IEMOHCTPYBAaTH BOJIOAIHHS METOJaMH, JIEMOHCTPYBaTU
1HHOBallli y BUKOPUCTaHHI METOMAIB», «(OpMyBaTH MAIarHOCTUYHI PO3B’SI3aHHS
npobsieM, 1o O0a3ylThCs Ha JOCHIIKEHHSIX», <JIOCHIIKYyBaTU, pPO3poOaTH M
aJanTyBaTH MPOCKTH, 110 MPUBOAATH JI0 OJICpKaHHS HOBOTO 3HAHHS 1| HOBHX PIIICHB)
[4]. BpaxoByrouu Bce BUIIIE BKa3aHE MOHA CTBEP/KYBaTH, 110 BIAMOBITHE MICIIEC Y
npodeciitHoMy CTaHOBJICHHI MalOyTHIX BUMTENIB 010JI0T11 MOBUHHO OYTH BiIBEIEHO
(yHiBepcuTeTamu, Kadeapamu, BUKIajauaMy ) HaBYaIbHO-A0CIITHUIIBKIN 1sTBHOCTI.

Tomy MeTOI0 TOCIHIIKEHHS CTaB 001p MeJAaroriYHUX YMOB MO0 MPOSKTYBAHHS
HABYAJbHO-JIOCITHAIIPKOT ~ JISJIBHOCTI ~ MalOyTHIX  BuuTeniB  Oiojorii  mpwH
aJanTUBHOMY HaB4YaHHI. BiAmoBiAHO 10 BH3HAYEHOI METH  KEPYBaJIUCH
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nocmimxenasmu  H. ImmomitoBoi (2012), JI. T'opmkosoi, JI. Kosams (2014), 1.
Kopeneroi (2018), H. Tsepe3oschkoi, JI. diminosoi (2009), A. Padyxu (2013), O.
3emku (2014), H. Yaituenko, O. [Ttamenuyk (2016), I1. €dimona, 1. Edimonoi (2015)
TOIIO. 32 HUMHU, IEJIaroriyHi YMOBH — II€ CYKYHHICTh MOXJIMBOCTEH OCBITHBOTO 1
MaTepiabHO-IIPOCTOPOBOIO CEPEOBUINIA, 10 BIUIMBAIOTH HA MEAAaroriyHui Mpoliec,
3a0e3mneuyoun Mpu I[bOMY HOro (GyHKIIIOHYBaHHS 1 PO3BUTOK, & TaKOX BUKOHAHHS
TUX YM 1HIIMX MeJaroriyHuX 3apjaHb. Cepell MegaroriyHuX yMOB PO3PI3HSAIOTH TPU
OCHOBHI TPYIH: OpTaHi3aliiHO-TIeAarorivHi, MCUXO0JIOTO-TIEAAroriydl W TUIaKTHIHI
[3]. Oprani3zamiiiHo-miearoriydi yMOoBHU — II€ CYKYIHICTh CKOHCTPYHOBAaHUX 3aXO/iB,
MOKJIAJICHUX B OCHOBY (YHKI[IOHYBAaHHS 1 PO3BUTKY HABYAJIBHOTO MPOILECY, SKI
3a0e3neuyloTh e(QeKTUBHE YIpaBiiHHS HUM. [lcuxomnoro-megaroriyHi yMOBH —
CYKYMHICTh CKOHCTPYHOBAaHMX MOJKJIMBOCTEH, 3axo[iB, IO BIUIMBAIOTH Ha
OCOOHMCTICHO OpPIEHTOBAHUM aCMEKT NEAAroriyHoro MmpoIecy, 30KpemMa CIpsiMOBaH1 Ha
MEPETBOPEHHSI OCOOMCTICHUX XapaKTEPUCTHK CYO’€KTIB MEAarorivHoro mporecy u
MIJBUIYIOTh PiBEHb HOTo edeKTUBHOCTI. JIuAakTU4YHI YMOBH SBJSIIOTH COOOO
pe3ynbTaTr J1000py, KOHCTPYIOBAHHSI 1 BUKOPHCTAHHS €JIEMEHTIB 3MICTY, METO/IIB,
opraHizamiiHux (opM HaBYaHHsS, 32 JOMOMOIOI0 SIKUX BIIOYBA€THCS JOCATHEHHS
METH TeAaroriyHoro mporecy [2]. BraockonaneHHss mpodeciiiHOi MiArOTOBKU
MaiOyTHIX BYHTEIIB O10JI0T1i NUISXOM IPOCKTYBaHHS HaBYAIBHO-IOCIITHUIIBKOT
JUSIIBHOCTI TIPU aJIalITUBHOMY HaBYaHHI 3aJI€)KUTh BiJl BUIE BKa3aHUX IEaroTTYHUX
YMOB, 5Kl B3a€MOOOYMOBJICHI, B3a€MOIIOB’sI3aH1 Ta JIOMOBHIOIOTH OJIUH OAHOTO. [Ipu
[IbOMY OpraHi3alliifHO-TIeIaroriydi YMOBHU € HaOUIbIll 00’€KTUBHUMU Ta CTAIUMHU, Y
3B’SI3KY 3 1X BU3HAUEHHSIM Ha JIEpKaBHOMY PIBHI1 Y HU3L[1 HOPMAaTUBHUX JIOKYMEHTIB,
30kpema, y 3akoHi Ykpainu «IIpo Buiry ocity» (2014), y Konueniii po3BUTKY
neparoriydoi oceith (2018); y Konnenmii «HoBa ykpaincbka mikona» (2016), y
3akoni VYkpainu «IIpo ocBity» (2017), y BXOIKEHHI OCBITHBOI CHUCTEMHU B
bomoncekuit mponec (2004) Tomo. Buxoasum 3 METH HAIIOTO JIOCTIHKEHHS
BBO)XAEMO, III0 HAa PIBHI OpraHi3alliiHO-TIEIaroTiYHUX YMOB € BHOKPEMJICHHS
HACTynmHUX: 1) TMIJBUINEHHS TMPIOPUTETHOCTI (PYHIAMEHTATBLHUX Ol0JOTTYHHUX
JTUCITUTUTIH SIK METOAOJIOTIYHOTO 06a3ucy (paxoBOro CTAHOBIICHHSI MalOyTHIX BUUTETIIB
OloJorii; 2) BKJIIOYEHHS JO OCBITHIX MpOTpaM AMCIMIUIIH, K1 HAJIEKHUM YHUHOM
3MOKYTh HABYUTH CTYJICHTIB METOJIaM HAyYKOBOTO Mi3HAHHS; 3) 3aJTy4eHHSI CTY/ICHTIB
70 HAyKOBO-JOCITHUITLKOT JISTIHOCTI Y MEKaX IMOITYKOBHX Ta MPOOJIEMHUMA TPYIIL.
Cepen mcuxonoro-neJaroriyHUX yMOB TPH  aJalTHUBHOMY HaBYaHHI MaHOyTHIX
BUUTENIB 010J10T1T MOXYTh OyTH BpaxoBaHl: 1) «KJIMOBICTb» MHCIEHHS Cy4acHUX
CTYJIEHTIB-010JI0T1B, 1110 Ma€ MPSIMUMN 3B'A30K 3 PE3yJIbTATUBHICTIO HABYAHHS y BHIIIL;
2) TO3WTHBHA MOTHUBAIlA IIOJ0 HABYAJIBHO-JOCHIIHUIILKOI JISUIBHOCTI;  3)
aKTHBI3alllsl MPOAYKTHUBHOI CHIBIpall CTyJIEHTa 1 BHUKJIaJada NpU MPOEKTYBaHHI
HaBYAJILHO-IOCIIHULLKOI JISIJIbHOCTI.

BpaxoByroun «KIIMOBICTb» MUCJIEHHS CTYICHTIB-O10JIOTIB y MOMEpeaHiX
TOCIIKEHHSX TIPOBEJICHUNA M00ip METOAWYHHMX MPUHOMIB, METOMAIB, 3ac00iB Ta
opraHizamiiiHux ¢opMm, sKI HamJIeHI Ha TpaHCPOpPMAIlll0 OCHOBHHUX pHUC IX
«KJTIMOBOCTI». BHpoBa/KeHHS OCTaHHIX 3aJ€KHUTh BiJ TUAAKTUYHUX YMOB, SIKI B
MeXaxX Halloro JOCHIDKEHHS cQOpMOBaHI y HAacTymHOMYy iX mepeniky: 1)
BNPOBA/DKCHHS  TPOAYKTUBHUX  (AOCTHIAHUIBKMX)  3aBHaHb B MeXax
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byHIaMeHTaNbHUX AMCLMILUIH SK 3aci0 TpaHchopMallii «KIIMOBOCT» CTYJAEHTIB; 2)
neperisii METOJAUYHOrO CynpoBoay (MeTojiB, mpuilomiB, Gopm, 3aco0iB) MO0 iX
aJanTHBHOTO (PYHKIIIOHYBAHHS 3 BpaxyBaHHIM «KJIIIOBOCTI» CTYJICHTIB-010JI0T1B; 3)
30araueHHsl TPaAJAMIIMHUX 3ac00iB HaBUaHHS 3a PaXyHOK BHUKOPHCTAHHS
1H(popMaIiitHOT MATPUMKH MPH aIaITUBHOMY HaBUYaHHI.

OTtxe, 3aiiicHeHUI 1001p MeAarorivHuX yMOB II0JI0 MPOEKTYBAaHHS HaBYAJIbHO-
JOCTITHUILKOT T1STbHOCTI MaOyTHIX BUMTEIIB O10JIOT1T MPH aJallTUBHOMY HaBYaHHI
J03BOJIMB  BHOKPEMHTH OpTaHi3alliifHO-TIeJaroridHi, TICHXOJOTO-TIEAAroriyni  Ta
TUAAKTAYHI yMOBHU. JIOTpUMaHHS BHOKPEMJICHHX II€IaroriYyHUX YyMOB € THMU
MOTY)KHAMH 3acaJlaMH 33 PaxyHOK SKUX BIJOYBA€ThCS BXOKEHHS MalOyTHIX
BUUTENIB O10JIOTii Yy MPOAYKTHUBHY CIIBOpAIl0 CyO €KTIB HaBYaHHSA, IO B
MOJANBIIOMY C(HOpPMY€E CTBOPEHHS JOCTIAHHUIILKOTO cepeloBHima y (axoBomy
cTaHoBJICHHI. OCTaHHE 1 € TUM MPOBIIHUM 3acO00M TpaHCHOpPMAILll «KIIITOBOCTI
MUCJIEHHSI Cy4aCHHUX CTYJIEHTIB-010JI0T1B y O1K HOTO JIOTTYHOCTI.
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AKTYAJBHI IPOBJEMH NIATOTOBKA MAWMBYTHIX BUUTEJIIB MATEMATHKHA
B YMOBAX ITIOCTIHAYCTPIAJIBHOI'O CYCIIIJIBCTBA

SkicTh MaTeMaTUYHOI MiJITOTOBKM BUIYCKHMKA IIKOJIM € TMEePEeKOHIMBUM
MMOKAa3HUKOM TOTOBHOCTI BITYM3HSHOTO CYCITUJIBCTBA JI0 TIOIOJTAHHS HU3KH COIIaIbHO-
E€KOHOMIYHUX MPOOJIEM 3a PaxyHOK YIPOBAKEHHS HOBHX JIEP>KaBHHUX IMPOEKTIB Ha
OCHOBI HAyKOEMHHX, BUCOKUX TexHOOrii. [IIkiTpHa MaTeMaTHYHa OCBITa JIa€ 3MOTY
HE TUIbKH (OPMYBATH Ta pO3BUBATHA MUCJICHHS, IaM'sTh, YBary y4uHs, a i BAXOBYBaTH
CTaBJICHHSA [0 MAaTEMAaTHKH HE TUIBKH 5K 10 YaCTUHU 3arajbHOIIOACHKOI KyJIbTYpH, a
M K 110 CyyacHOI MOBHM HayKH, HE3aJ€XHO Bl O0OpaHOi HUM MaWOYyTHbHOI
npodeciiinoi gisuibHOCTI. B ymoBax pedopMyBaHHS CHCTEMH OCBITH YKpaiHu
0COOJIMBOI aKTyallbHOCTI HaOyBae mpoOJieMa MiJrOTOBKHM MallOyTHIX YYUTENIB 10
npodeciiiHoi  IsITBHOCTI, OCOOJMBO BYMTENIB MATEMAaTHKH, BpPAaXOBYIOYH pOJIb
IIKUTBHOT MaTEeMaTUYHOI OCBITH B 1HTEJIEKTYaJbHOMY, COIllaIbHOMY, MOPaJIbHOMY
CTaHOBJICHHIO OCOOUCTOCTI MiIPOCTAIOYOTO MOKOJIHHS.

[lutanHs mnpodeciiiHOi MATOTOBKM  MalOyTHIX BYMTENIB  MAaTEMAaTHKHU
BHUCBITJIFOETHCSL B PI3HUX aCMEKTaX MeaaroriyHoi Hayku. B Teopii 1 mpakTuill BUIOi
OCBITM HAaKONMYEHO 3HAYHMUN JOCBIJ, SIKHA MO>XHA B3ATH 3a OCHOBY peopraHizarfii
npodeciiiHoi MIATOTOBKA MallOyTHIX YYUTEIIB MATEMATHKU. Y HAayKOBHX JKEpesiax
PO3KPUTO OKpEeMI AacCHeKTH TIJATOTOBKM MaWOyTHIX YYHUTENIB MaTEeMaTUKU [10
podeciiiHOl AISITBHOCTI.

He3Baxaroun Ha 3HaYHUIN BKJIAJl HAYKOBLIB Y BUPILIEHHS MPOOJIEMU MIATOTOBKH
MaiOyTHIX BYMTENIB MaTeMaTHUKU [0 Npo(deciiHOi IAIbHOCTI, HE3 COBaHUMU
3QIMIIIAIOTHCS CYNIEPEYHOCTI MiXK: HEOOXITHICTIO 3aCTOCYBAaHHS CHCTEMHOIO I1IX01y
70 JOCHIDKEHHS CKJIQJHMX 0araToaclekTHUX MpobsieM 3a0e3NeueHHs SKOCTI
OCBITHBOTO TMPOIECY Ta HASBHUMH MOXJIMBOCTSIMH BHSBJICHHS MEXaHI3MIB
MpOTiKaHHSA TPOo(dEciiHOi MIATOTOBKM MaWOyTHHOTO BUUTEIS MaTeMaTHKUA SK
IIJTICHOTO CUCTEMHOTO 00’€KTa; Cy4aCHUMHU BUKIUKAMH 70 TPOdECiiHOI MiATOTOBKU
MalOyTHIX BUMTEIB MaTEeMATUKU Ta PEaIbHUM CTaHOM TOTOBHOCTI CTYJIEHTIB JIO 1X
noposnanHs. HeoOXimHO HamaTtu CTyJE€HTaM ONTUMAJIbHI MOXKJIMBOCTI OTPUMAHHS
npodeciiiHoi MIArOTOBKM OaXaHOro pIBHS 1 XapakTepy B CHUCTEMI HeENepepBHOI
ocBitu. I[lpodeciitHa miAroToBKa MalOYTHHOTO BYHUTEIS MaTEMaTHKA TOBUHHA
MEPETBOPUTHU CTYICHTA B YUUTENA-podecioHana.

Mu TpakTtyemMo npodeciiiHy MiArOTOBKY MalOyTHIX y4YMTEIIB MaT€MAaTUKH SK
LUTICHY, UUIECHPsIMOBaHy, CKJIAJHy, HECTaOUIbHYy, JAWHAMIYHY, pPi3HOPIBHEBY,
HEJHINHY, CTPYKTYPHO BIOPSAJKOBaHY, BIIKPUTY, MIHJIUBY IE€IaroriyHy CHUCTEMY,
[0 Ma€ aJICKBaTHY METY, 3MICT, METOJIM, OpraHizaiiiHi ¢popMu, 3aco0u, pe3yIbTaTh
HaBYaHHS, (QYHKUI] 1 TOCHIIOBHO peali3yeThCs HABYAIBHUM CEPEIOBHUIIEM
negaroriygoro 3BO B KOHTEKCTI OCOOMCTICHO-OPIEHTOBAHO1 MapaJurMu OCBITH Ha
KOXKHOMY 3 PIBHIB BHIIIOT OCBITH, (PYHKIIIFOBaHHS SIKOT Tiepeadayae omopy Ha TEBHI
MiJCUCTEMH, 110 3a0€3MeuyIOTh TOTOBHICTh CTYJEHTIB 10 €(EKTUBHOI MEAaroriyHoi
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TISJTBHOCTI.

[i mimcucremm: 1imboBa, HOpPMATMBHA, METOJIOJOTIUHA, 3MICTOBHA,
TEXHOJIOT14HA, OI[IHIOBAJIbHO-PE3YJIbTATUBHA, KOPEKIIHHA, 1[0 BU3HAYAIOTh IMPOIIEC
O0COOHCTICHO-OPIEHTOBAHOI TIJATOTOBKM MAaHOYTHIX YUYWUTENIB MAaTEMaTUKH 5K
peanizaiiifo  JIBOX CKJIQJOBHX: ayauTOpHOi (0OOB’sS3KOBHMI Ta BHUOIPKOBHUH
KOMITOHEHTH IUKIY MpodeciiHoi MAroTOBKH) Ta I103aayJAMTOPHOI (01aTKOBHIMA
KOMITOHEHT UKy TPOQeCIHHOT MATOTOBKH).

CKpIMISIOTh IO CUCTEMY Ta BHUCTYMAIOTh ii PYIIIIHOIO CHJIOI0 HasBHI
00’€KTHBHI Ta Cy0’€KTHBHI, 30BHIIIHI Ta BHYTPIIIHI MNPOTUPIYYSA 1 MEAAroriyHi
YMOBH.

Bci miacucTemu iHTEHCUBHO B3a€EMOJIIIOTH 1 B3a€EMOIOIIOBHIOIOTH OJTHA OJHY, IO
JI03BOJISIE TIOETAITHO HAPOITyBaTH MpodecioHaN3M MalOyTHIX YIUTEIIB MaTeMaTHKA
i 4ac HaByaHHs y negaroriunomy 3BO. [uteoBa migcucremMa €
CUCTEMOYTBOPIOBAJIbHOO. 30araueHHs 3MICTy MIJICUCTEM CHUCTeMHU mpodeciitHoi
MIATOTOBKM MalOyTHIX yYWUTEIIB MaTEMaTHUKU JOULIBHO 3/1MCHIOBATH BPaXxOBYIOUU
BJIACH1 HAI[IOHAJILHO-OCBITHI TPaJIMIIii.

Bci  ckmamoBi  cuctemu nmpodeciiiHOi  MIATOTOBKM MaWOYTHIX — YUYHUTENIB
MaTeMaTUKH CIOpsIMOBaHA Ha sKICHE 3a0e3neueHHs Mpo¢eciiiHoi TOTOBHOCTI
CTYJICHTIB-MaTEeMaTUKIB JO II€IaroridyHoi [IsUIBHOCTI BYMTENS SK CYKYITHOCTI
OKpeMHX JISTIBHOCTEHM, JO0 SKOi BKJIIOYEHO, 30KpEMa, aHalli3yBaTH PI3HOMAaHITHY
JiTeparypy, BiIOUpaTU HEOOXIAHUN MaTepial 1 3 HbOro KOHCTPYIOBATH MPEIMETHUIN
3MICT YPOKY a00 Oy/ib-KUH IHIIWH BHU]T 3aHATH 13 YUHSIMU, IJIaHYBAaTH CBOIO POOOTY 1
BUMTHU IUIAHYBAaTH HAaBYAJIbHY POOOTY YYHIB, OpraHi3yBaTH pi3HI BUAM AiSUIBHOCTI
V4YHIB, I0ONOMaraty iM BUKOHYBATH 1 IEBHOIO MIPOIO KEPyBaTH HUMH, OL[IHIOBATH Ta
KOpEeryBaTU CBOIO JISIBHICTh 1 JISTIbHICTh YYHIB, BUUTH iX OIIHIII Ta CaMOOIIIHIIL,
KoperyBaHHio. [IpoBiIHMM NpPUHLMIIOM CHUCTEMHU MNPOQPECIHHOT  MIATOTOBKU
MalOyTHIX y4HTeNliB MaTemMaTuku y mneparoriunux 3BO €  inTerparmis
byHIaMEHTAIBHOCTI Ta PO(dECiitHOT CIPSIMOBAHOCTI IIIeH, 3MICTY, (hOpPM, METOJIIB,
npuiioMiB, opraHizamiitHux (opm, 3aco0iB, pe3ynbrariB HaBuaHHA. Ll cuctema
BMOXJIMBJIIOE TOOYAOBY 1HAMBIAYallbHOI OCBITHBOI TpaekTopii mpodeciitHoi
MIJTOTOBKM MaWOyTHIX BYMTENIB MAaTEMaTHKH, IO JIO3BOJISIE 3AIMCHUTH iX
OCOOUCTICHUH PO3BUTOK SK BHU3HAYaJbHY YMOBY iX MpoQeciiHOol TOTOBHOCTI,
3JIaTHOCTI OTIEPATUBHO pearyBaTH Ha 3MiHU SIK Y CUCTEM1 MaTeMaTUYHOT OCBITH, TaK 1
y  TOCTIHIYCTpiadbHOMY  CcycHiabCTBI.  OCOOHMCTICHO-OPIEHTOBAHUW  MIAXIJ
00yMOBIIIOE Jyai3M MNpodeciiHOi MArOTOBKM MaiOyTHIX BUMTENIB MaTEMaTHKH.
Horo 3BepHEHICTh HA30BHI JOCTYIHA JUIS OIiHIOBaHHA. IIpoTe BHYTpIlIHiN 1POSB,
KWW HAWTICHIIIE MOB'SI3aHUN 3 BUKJIAJa4eM, CTYJCHTOM, KOJEKTUBOM 3aJIUIIAETHCS
no3a yBarow. IIpore came HOro YMHHUKKA 3HAYHOIO MIPOI0 MPHUCKOPIOIOTH abo
raJIbMyIOTh HaApOIyBaHHA TNpodecioHanizMy MaiOyTHIX Yy4YMTENIB MaTEMaTUKH.
KoMmmereHTHICTHMIA  miAXia 13 aKTUBHMM  3aCTOCYBaHHSM  1H(opMaIiiHO-
KOMYHIKAIIHHUX TEXHOJOTIM y mnpodeciiiHiii MIAroTOBLI MaHOYyTHIX Y4MTENIB
MaTEeMaTUKH 3yMOBIIIOE KapJWHAIBHUN TMEPeryisii OCBITHRO-TIPO(DECIHHUX Tporpam
000X piBHIB OcBiTH nenarorivnoro 3BO 31 3MillleHHSAM aKIeHTIB y OiK MCUXOJ0r0-
MeJaroriYyHNX OCHOB HAaBYaHHS MATEMATUKH Ta BUPOOHUYOT TPAKTUKH.

VY mpodeciiiHiii TATOTOBIIl BYMTENs MaTEeMaTUKU BHUOKPEMIIIOIOTH Taki
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CKJIa/IOBI: MpPEAMETHO-MAaTeMaTUYHa,  TCHUXOJOTO-TIEaroriuna,  METOAMYHA
MIATOTOBKUA. Y TNpPEeIMETHO-MaTeMaTHYHINM IiArOTOBIIl HEOOXigHA BiAMOBa BIJ
BUXOJIOIIEHOT0, POPMaTi30BaHOTO BUKJIAAaHHS MaTeMaTUYHUX JAUCIUILIIH 3 OMOPOIO
Ha MPpUHIMN (QyHIAMEHTANI3MYy, 0 CHPHUSATUME MOMJIMBOCTI MOOAYUTH IIKUIBHY
MaTEeMaTUKy 3 HaWBHINOI TOYKH 30Dy, AKa J03BOJIIE 00 €HATH PO3pi3HEH1 (aKTH,
3BECTH iX JI0 CUCTeMHM Ha 0a3l 3arajlbHUX MAaTeMaTHYHUX 1 JIOTIYHUX 1AeH, sKi
CIIYTYIOTh CY4YaCHUMHU OCHOBaMHU HMIKIJIbHOI MaTeMaTUKHU. Y TICUXOJIOT0-TIeAaroriuHii
Ta METOJIMYHIN MIATOTOBKAX, SIKI € TOMIHAHTaMU MPOdeCciiftHOT MiATOTOBKH, CTYACHTU
MOBUHHI IIUICCTIPSIMOBAHO BHWBYATH TEXHOJOTII HaBYaHHS MAaTEMATHUKH, IO
MOB’SI3yI0Th MK CO0OI0 TeNaroriyHi, MCHUXOJOTIYHI Ta METOAMYHI acleKTh Ha
MIPUHITUTIOBO HOBIM OCHOBI, M0 mepeadadae iHTterpoBaHuil mimxim. Llew miaxin
MOBUHEH OTpUMAaTH (YHKIIOHAIbHY 3HAUYIIICTh 1 CTPYKTYpPHY BH3HAYEHICTH 1
peanizyBaTUCid B paMKax CHCTEMHU CHELKYpCIB, CHEICeMIHapiB, MeAaroriyHol
MIPaKTUKH.

OHOBJICHHSI CUCTEMH ITIJITOTOBKU CYy4aCHOTO BUMTENS MAaTEMAaTUKH Tependavae
Meperyisy CTPYKTYpH Ta 3MiICTy NpodeciiiHOi MiArOTOBKH, CTBOPEHHS YMOB IS
MaKCHMAaJIbHO1 1HJMBiAyai3amii HaB4aHHS, €(QEeKTUBHOI CaMOCTIHHOI POOOTH,
(dbopMyBaHHS BMIHHS YCIIIIHO BIJIMOBICTA Ha BUKJIUKHU, 110 MPOHU3YIOTh HE JIMIIIE
HUHI BC€ HAaIlle JXUTTSA, B TOMY UHCIl W CHCTEMY OCBITH, aj€ ¥ MOCTIIHO
OHOBIIIOIOTHCSA: TIEepeXia IUBUIZAIIT 10 1HGOPMAIIITHOTO CYCHUIBCTBA; peaii
rJ100aMi3yr4oro 1HQOPMaLIMHOIO CYyCHUIbCTBA BUTICHAIOTh 3BHYHI MOHSTTS, LIO
(GOopMyIOThCSI B IIKOJI; MIAPYYHUKHA AKTUBHO TpaHC(HOPMYIOThCS B 1H(OpMaIiiiHi
JOKEpesa; 3HaHHS TEepepocTaE y KOMIETEHTHICTh; CYy4YacHI Y4YHI paJuKaibHO
BIJIPI3HSIOTBCS BIJl CBOiX MOIEPEAHMKIB; AUBEpPCU(IKAIiSl CUCTEMH OCBITH Ta 3MIHA
YMOB POOOTH BYMTEIIS;, MOETHAHHS HEMOEIHYBAHOTO;, PO3BHUTOK HOBHX TEXHOJIOTIH
BUMAara€ pO3BUTOK JIIOJWMHU; 3MIHM B YYHSX BiIOYyBalOThCS 3HAYHO IIBUAILIE, HIX
3MIHHM B CHCTEMi OCBITH; BIAPUB 3MICTy OCBITH BiJl TOTPeO MPAKTHUKU; PO3BUTOK
JEKUTBKOX TEXHOJIOT1M TOIMPEHHsS Ta O0O0pOTy 3HaHb (OCBITA MOTICHAETHCS
3acobamMu MacoBoi iH(oOpMaIlii); BIUTUB IHHOCTEN MOCTMOJIEPHI3MY Ha CTaH CUCTEMHU
OCBITH; (PYH/IaMEHTAJIbHICTh 3MICTY MaTE€MaTHYHOI OCBITH cJIa00 TOB’SI3YEThCS 3
MaOyTHHOIO MPOQECIHHOIO MISITbHICTIO; peaibHE 3MEHIIICHHS] HaBYaJIbHUX TOJUH Ha
MPEMETHY IIJArOTOBKY. Take OHOBJICHHS OIMUPAETHCS Ha: Tepexij BiJl HaBYAHHS
3HaHHSAM 110 (opMyBaHHS Ta PO3BUTKY BMIHb 1 Jlajii JI0 HaBYAaHHS PO3YMIHHIO;
3a0€e3Me4eHHs MOETAIHOro Mpolecy (GopmMyBaHHS MPOPeciiiHOI KOMIETEHTHOCTI Mij
yac peanizailii (GyHKIIH HaBYaHHS, BUXOBAHHS, PO3BUTKY; B1IOOpaKeHHS peaiizailii
MexaHi3My (opMyBaHHS TpodeciitHOT KOMIIETEHTHOCTI B MpOIeCi iX HaBYaHHS,
TUHAMIYHUN pyX [JISUIBHOCTI CTYJEHTa BiJ HaBYAJIbHOI JISUIBHOCTI uepes
KBasinpodeciiHoi 1  HaByalbHO-MIpodeciiHol 10 mnpodeciiiHoi  AiSIBbHOCTI,
OCOOHMCTICHE BKIIIOUCHHS CTYyJICHTa B HaBYAJIBbHY iSUTBHICTB, IPOCKTYyBaHHS
HABYAJBHOI MISUTBHOCTI CTYJIEHTA SK MOETAmHOi CaMOCTIHHOT poOOTH; BUKOPUCTAHHS
METO/IB HABYaHHS, SKI MOJEIIOITh 3MICT TpodeciitHol MisTTBHOCTI; po3poOKa
KOMITETCHTHICHO-OPIEHTOBAHUX TPOTrpaM, KypciB NpodeciiHUX AUCIHILIIH, e 0
KOXKHOTO MOJYJIS JIOJIA€ThCA TEPENIK KOMIIETEHTHOCTEH (200 KOMMETEHIIiH), 10
(GOpMYIOThCSI Yepe3 MOro BHUBUCHHS, MEPEOpIEHTAIllI HAa MDKIUCIUIUIIHAPHICTD 1
nomnpodeciOHaNbHICTh, K CEPEOBUINA, B SKE TMiJE BHUIYCKHUK, TaK 1 CaMoro
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OCBITHROTO TIpocTopy. llemaroriunmii mporec MPOEKTYEThCS K €IHAHHS YOTHPHOX
(dakTopiB: GyHIUPYBAHHS, AUAAKTHYHOI CHCTEMH, TBOPYOi aKTUBHOCTI CTYJCHTIB,
CTIMKOCTI IIKUIBHMX MAaTeMaTHYHUX 3HaHb. [IpakThka — CHCTEMOYTBOPIOIOYHIA
KOMITOHEHT MpOo(eCiiHOI MiATOTOBKH.

Jlns  3abe3neuyBaHHS PE3yIbTATUBHOCTI SKICHOI IMIJATOTOBKM MaHOyTHIX
BUMTEJIB MaTEMaTUKH HEOOX1HO: po3poOuTH Mojenb ¢GopMyBaHHS (paxoBoi
KOMITETEHTHOCTI MalOyTHIX BYHMTEIIB MaTEeMaTHKW;, Ha 0a3l 1iei Moxdem
CIPOEKTYBaTH Ta OpraHi3yBaTh HaBYaHHA CTYJEHTIB; Yy3TOAUTH BCl CKJIJ0BI
OHOBJICHOT METOAMYHOI CHCTEMH IiArOTOBKH MaHOYTHIX BUYWTEIIB MaTeMaTHKU;
chopmyBatH y BuKIagadiB negarorivanx 3BO ToTOBHICTE 1 3IaTHICTh 3/MIHCHIOBATH
HAyKOBOOOTPYHTOBAHE OHOBJIECHHA MpodeciiHOl MIATOTOBKH MalOyTHIX BYHTENIB
MaTeMaTWKH; CHCTEMaTUYHE 3aCTOCYBaHHS  CHEI[iaTbHOTO  1HCTPYMEHTAapIIO
dbopmyBaHHs (PaxoBOi KOMIETEHTHOCTI MalOYTHIX BUMTEIB MAaTEMaTHUKHU 3a YMOBHU
IIUPOKOT0 BUKOPHUCTAHHS CydYacHHUX 1H(OpMAIIHHO-KOMYHIKAIMHUX TEXHOJIOTIH;
ajamnTalis METOIIB Ta oOpraHizaliiHux (opM 0 BHMOT Cy4acCHOi ITiITOTOBKH
BUUTEJIIB.
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PO3JIL 6
PO3POBKA TA 3ACTOCYBAHHS IKT Y HABYAHHI JUCIIATIIITH
MPUPOJIHNYO-MATEMATUYHOTO HIUAKJTY
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BUKOPUCTAHHSA BIPTYAJIBHOI IHTEPAKTUBHOI JOIIKHA PADLET ITPH
IINTIAHYBAHHI 3AHATH ®PI3UKO-MATEMATHYHUX JUCHUILITH

JlOoCTIKEHHI0O BUKOPHUCTAHHS 1H(OpMAIITHO-KOMYHIKAIIMHUX TEXHOJOTIH Yy
HaBYaHHI JUCIUIUTIH TMPUPOIHAYO-MATEMATHYHOTO IIUKITY TPUCBIYCHO POOOTH
0aratbOX BITUM3HSHUX Ta 3apyODKHUX HaykoBLiB. Tak, HaykoBui Jlabopatopii
OUAAKTUKH (PI3UKH, TEXHOJOrid Ta mnpogeciiHOi OCBITH IHCTUTYTY NeAaroriku
HanionanpHoi akajneMii meAaroriyHux Hayk Ykpainu y LleHTpanbHOyKpaiHCbKOMY
JIEp’)KaBHOMY  TeJlaroriyHOMY  yHIBepcuteTi imeHi Bomoaumupa BunHHYeHKa
Canosuit ML1., Ilononpuropa H.B., Pe3ina O.B., Tpudonosa O.M., Xomyrernko M.B.
[3] BKa3yoTh, IO 3acTOCyBaHHS 1H(MOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJOTIH B
OCBITI CIPSIMOBYEThCSI Ha BCEOIYHMM TapMOHIWHUNA PO3BUTOK OCOOMCTOCTI,
¢bopMyBaHHS TBOPYOCTI Ta I1HHOBAIIWHOCTI, KPUTUYHOTO MHUCJICHHS, YMIHHA
po3B’sizyBaTH MpoOiemu, HaOyBaTh iHGOpMAIIHO-TIMGPOBOI KOMIIETEHTHOCTI B
IHHOBAIIIHHOMY OCBITHHOMY CEpEIOBHUIIl. BHBUEHHAM Ta PO3pOOKOI0 HaBYAIHHUX
MporpaMHuX 3aco0iB 13 3arajibHOro Kypcy ¢i3ukd ta 010QI3UKHA sl CTYJEHTIB-
MenukiB 3aitmaeTbest CyxoBipebka JIIL. ¥V cBoix poboTax BOHA akIIEHTY€e yBary Ha
BAXKJIMBOCTI BIPOBaIKeHHA y HaB4yasbHuid niporec IKT, siki BUCTynaroTh 30BHIIIHIM
pecypcoM H BIIITparOTh MO3WTUBHY POJIb B aKTHBI3allll HaBYAIHHO-TI3HABAJIBHOI
TISJIBHOCTI  yCiX CyO0’€KTIB HaBUaHHS, TaKuX, SK HAOYHICTh, EMOIIAHICTD,
1HIMBIAyasi3allisi HaBYaHHS [2].

SAx omun 13 enementiB BukopuctanHs IKT B ocBiTHbOMYy mporeci, Mu
MPOMOHYEMO PO3IJISIHYTH BIpTyalbHYy 1HTepakTuBHY aouiky Padlet. Bipryanbhi
IHTEepaKTUBHI JOmKH 3arayioM, i1 Padlet 30kpema, MO)XHa BUKOPHCTOBYBATH: IS
MJIaHYBaHHS CTPYKTYPH 3aHSTTS BHKJIQJaueM; SK MalJIaHuuK JJiS OpraHi3aiii
rpynoBoi poOOTHU TiJ Yac MPOBEICHHS «MO3KOBOTO INITYPMY», y3arajJlbHCHHS W
cuUcTeMaTu3alii 3HaHb, pediekcii; s PO3MIIIEHHS HaBYaIbHOI 1H(popMaIii ado
3aBJaHb MJIs 11 TOIIYKY; MJig OpraHizaiii CHUIBHOTO BHUKOHAHHS JIOMAIlHbOTO
3aBJaHHS; SIK MICIIE€ PO3MIIICHHS 17ed ISl TPOEKTIB Ta iX OOTrOBOPEHHS; K
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IHCTpYMEHT JJi1 OpraHi3amii KOOMepaTUBHOI CHUIBHOI MAISNIBHOCTI CYyO’€KTIB
HaBYaHHS Ha 3aHATTI a00 B no3a”HaBuaibHuii yac [3]. [Ipodecop Hineitni P. CBeHcoH
y CBOIX JOCHIDKEHHSX 3a3Havae, M0 KIOYOBUM JIOKYMEHTOM, SIKMH MOTpiOeH
BUKJIaJlayy — € MOETAlHUM IJIaH 3aHATTS, SKUUA OKPECIIOE, 10 Oyae OXOIUIEHO Mij
qac 3aHATTS, SK 11e OyJie OXOIUIeHO, Ta BU3Hauae HeoOX1aH1 pecypcu. Ha Biaminy Bij
TpaAMIIHUX CMOcOo0IB TUlaHyBaHHs 3aHsATh, konu IKT wmoxke ciyryBatu
JOTIOMDDKHUM 3aCO00M TIPOBEJICHHS €JIEMEHTY 3aHSATTS, MPOMOHYEMO PO3TIISIHYTH
nporpamue 3abe3neueHHs Padlet, sk BapiaHT BipTyalibHOI 1HTEPAKTUBHOI JOUIKU IJIs
TJIaHYBaHHS 3aHATH (PI3MKO-MATEeMAaTHYHUX JUCIIHILIIH.

Padlet mae 3pyunmii iHTepdelic, derkuil Ta IHTYITHBHO 3pO3YMUIMNA IS
3BHYAHOTO KOpHCTyBada. BipTyanpHa iHTepakTuBHa nomka Padlet B mporeci
IUTAHYBaHHSI 3aHATTS JO3BOJISIE: BUKOPUCTOBYBATH BXKE TOTOBI IIaOJIOHHU, SKi
JOTIOMOKYTh JIETKO OpraHizyBaTu iH(opMalliro y noTpiOHOMY BUIJISAL; MEpErisiiaTu
BXKE€ TOTOBI [IOIIKH, CTBOPEHI IHIIMMU KOPUCTyBadaMu; MPHUEIHYBATH TOTOBI
pPO3pOOKHM 3 1HIIMX JOAATKIB; NPUEAHYBATHUCA A0 IHIIMX JOwOK Touo. IlpocTuii
iHTepdeic mporpaMu J103BOJIsI€ BUKIAady J0AaBaTH AonucU (MOCHIaHHS, (ailiu,
300paKeHHsI TOIO) Ha CTIHY 3a JIOTIOMOTOI0 KHOIMKH Y HIKHbOMY MPABOMY KYTKY
JOIMIKKA a00 MOJBIMHUM KJIIKOM JIiBOi KHOIIKHM MHII y Oyab-SKOMY MicIli JOmKHU. B
«HanamryBaHHsAX» MOXHa 3MIHUTH Ha3By Ta ONHC JIOIIKH, OOpaTH IIMajiepu,
HaJalITyBaTU IapaMeTpH JIOMHUCIB, 3MIHUTH MapaMeTpu MyOsikaiii Ta CHiBIpaili.
JlomaTKoBI MapaMeTpu JO3BOJISIOTH KOMIIOBATH JIOIIKY, TOOTO BUKOHATH «Pemeliky,
3alpoOlIyBAaTH IHIIMX YYaCHUKIB JO CIIBOpali, [OUIMPIOBATH, MOJUIHTHCS
pPO3pOOKOI0, EKCHOPTYBaTH Ta pPO3APYKOBYBAaTHM JOWIKY, 3MIHIOBATH 1l THII
PO3MIIIIEHHSI MaTepiajiiB, OYMINYBATH BiJ JOMUCIB Ta BuaaisaTu. Jlomka mae BeO-
aZpecy, 3a SKO ii MOXKHa J1oJaBaTh Ha OJIOTH, CATH Ta HAACUJIATH €JIEKTPOHHOIO
nomror. OnucaHl MOXKIMBOCTI  BIPTyaldbHOI 1HTepakTHUBHOI nomku Padlet
J03BOJISIIOTh  BUKJIAmady (hi3MKO-MaTEeMaTUYHUX JHUCIMIUIIH CKOMIIOHYBaTH BCi
HEOOXIHI /JIi TPOBEJEHHS 3aHATTS MaTrepiald B OJHOMY Micii: JabopaTopHi
poOoTu, MarepiaiM i pO3B’SA3yBaHHS 3a7ad, 3aBJaHHS KOHTPOJIIO 3HAHb,
po3po0JIeHi B IHIMX JoAaTKax (Hampukiaz, Learning apps) Toio.

Jlireparypa:

1. MopkssH [.B., Xmine H.A. MeToinka BUKOpUCTaHHS BIpTyallbHOI 1HTEpaKTUBHOI ommku Padlet
B OCBiTHOMY mporeci /IHdopmariiiHi TexHosorii B ImKoidi. [HTEpHET-104aTOK 10 KypHAaliB
BupmaBuuuoi  rpymu «OcHOBay. URL: http://osnova.com.ua/items/item-november-
2016/index_3.html (nara 3Bepuensns: 07.07.2019).

2. Cyxosipcbka JL.II. Hapuanbuuii nporpamuuii 3aci® 3 (Qi3UKH sIK 30BHILIHIN pecypc akTUBi3allil
MOTEHI[IAIbHUX MOXJIUBOCTEH OCOOMCTOCTI YYHS MiA 4Yac po3B’A3yBaHHS 3aj1ad. 30ipHuK
Haykosux npayv Kam'sneyv-Ilodinbcokoco nayionanvrhoco yuisepcumemy im. Isana Oecienka.
Cepis : Ileoacociuna. 2015. Bum. 21. C. 285-288.

3. XMapo Opl€HTOBaHI OCBITHI CepelOBHINA Yy HaBYaHHI (i3UKHU Ta 1HPOpMATHKU: MOHOrpadis /
M.I. Canoswii Ta iH. KponuBaunbkuii, 2019. 372 c.
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Summary. Ahisheva A.V., Lunhol O.M. The use of Padlet virtual interactive board in
planning the structure of lessons of physical and mathematical disciplines. The article discusses
the software Padlet, as a modern way to create a structure of the lesson.

Keywords: virtual interactive board, information and communication technology, lesson
planning.

AnHotanusa. ArumeBa A.B., Jlyuron O.H. HWcnoab3oBaHue BHPTYAJIbHOI
HHTepakTUBHOH aocknm Padlet mpm niIaHupoBaHHM 3aHATHH (HU3MKO-MaTEMATHYECKHX
AUCHMIUINH. B ctaThe paccmMoTpeHo nporpammuoe obecrieuenue Padlet, kak coBpeMeHHBIN CI1oco0
CO3JaHUs CTPYKTYPBI 3aHATHS.

KuaroueBbie cjioBa: BUpTYyaJlbHAsA HHTCPAKTHBHAA JOCKa, I/IH(l)OpMaI_[I/IOHHO-
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COLIAJIBHI MEPEXI SIK 3ACIB YIIPABJIIHHA 3MIINAHUM HABYAHHSAM

B ymoBax 3wmimaHoro HaBuaHHS 7O OOOB’SI3KIB BHKJIajayda JOJAETHCS ITUTHIA
MepesiK 3aBAaHb, OB’ I3aHUX 13 AJAMIHICTPYBAaHHIM OHJIAH CKJIaq0Bo1 Kypey. Cepen
HOBUX 3a7ad — po3poOKa Ta PO3MIIICHHS HABYAJIBHOTO OHJIAWH KOHTEHTY,
iHpOpMyBaHHSI CTYACHTIB TMpO JeIJalHU Ta 1HIIl HOBUHM, MPOBEICHHS
(poHTATBHUX, TPYNOBUX Ta I1HAWBIIYyaJIbHUX OHJAWH KOHCYJbTAIll, MOHITOPUHT
aKTUBHOCTI CTY/ICHTIB Ha HAaBYAJIbHIA MiaTdopmi, OLIHIOBAHHS PE3yJIbTATIB iXHbOI
poboTu Ta GaraTo iHIIOrO. BUpimmTH OLIBIIICTh MEpeIideHux 3a7ad JOIMoMararTh
CUCTeMH ympaBiiHHsa HaBuyaHHsM (Learning Management System — LMS). 3okpema,
JIOCTaTHBO TOMYJISAPHOIO cepell BUKIamadiB € cuctema Moodle. TIpore BeG-Bepcis
Moodle, 3 sikoro wYacTilie MpamOTh YHIBEPCUTETH, HE Tepeadavyae MHUTTEBUX
CHOBIIIEHb MTPO HOBUHU JUCTAHIIMHOTO Kypcy. Uepes 1€ CTyAeHTH 1HO/I JUIIAI0Th
Il HOBUHU 0€3 yBaru, nMpocTo 3a0yBarouu 3aiTu Ha cailT. ToMy BuHHKae moTpeda B
HaJaro/PKeHHI MUTTEBOI HABYAIbHOI OHJIAiH KoMmyHikaiii. EdextuBHuM 3acobom
Takoi KOMYHIKalli, Ha JYMKY aBTOpa, MOXYTb OYyTH cOLlialdbHI Mepexi Ta
MECEH/KEPH.

CoulanbHi Mepexi KOPUCTYIOThCS HEaOUSKOIO MOIMYJISIPHICTIO CEpell YKPaiHIIB.
Tak, HanpuKkiaj, 3riTHO 3 JOCTIHPKEHHAM KOMYHIKaliiHoro areHctsa PlusOne [1]
cTtaHoM Ha ciueHb 2019 poky e Tiabku KopuctyBadamu mepexi Facebook € 68%
yKpaiHuUiB y Biii 18-24 pokis.

[IpoTe He TIIBKKU MOMYJSIPHICTH COLIAIIBHUX MEPEXK cepell YKPaiHIIB CBIAYHUTH
Opo JOUUIBHICTh IXHBOT'O 3aCTOCYBaHHA B OCBITI. AHami3ylud Mmyosikaiii,
MPUCBAYEHI COIllaTbHUM MepexaMm y HaBuauHi [3], [4], [5], 1 Oepyun no yBaru
BJIACHUYW JIOCBIJ YIIPaBJiHHS 3MIIIAHUM HaBYaHHSM anreOpu 1 Teopli uucen 4depes
COIIJIbHI MEPEeXki, PO3TISTHEMO apTyMEHTH Ha KOPUCTh BUKOPUCTAHHS COIIAIBHUX
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MEpeX y HaBYaIbHOMY IPOLIECI:

coIliajbHI MEpeXi — 1€ 3BUYHUU 3aci0 KOMYHIKallii, TOMy sl IXHBOTO
BUKOPUCTAHHA Yy HaBYAJbHUX WIIAX  CTyJEHTaM HE JIOBENEThCA
BCTAHOBJIIOBATH Ta ONAHOBYBATH 11I€ OAMH MOOLIEHUMN JOJIATOK;
iHQOpMYBaHHSI CTYJCHTIB Yepe3 COIllalibHI Mepeki € MUTTEBUM, 3aBISIKH
YOMY HaBYaJIbHa KOMYHIKallisl CTa€ ONEPATUBHOIO;

0aratopyHKIIOHAJIBHICTh: HEOOMEXKEHHMM oO0car mam’saTi s ImyOsikamii
BJIACHOTO KOHTEHTY Ta HasBHICTb IHCTPYMEHTIB [JJIS PO3MIIIEHHS
OTOJIOIIEHB, TTPOBEJCHHS ONMUTYBaHb, MOHITOPUHTY MEPErISAIiB MyOiKaiiid,
oOMiHy (haliiaMu TOIIIO;

IHTYITUBHO 3po3yMminuii 1HTepdelc, ToMy BHKIanady Oyae HECKJIaTHO
HABYUTHCS KEPyBaTH HaBYAIBHOIO CIIIJIBHOTOIO Ta BIACHOIO CTOPIHKOIO;
KOMYHIKaIlisl B COLIAJIBHUX MeEpexax 3a OakaHHSAM meaarora Moxe OyTu
BIJKPUTOIO YCbOMY CBITY, IO JIO3BOJISIE 3AJIy4YUTH J0 OOTOBOpPEHb IHILUX
(haxiBIliB raay3i, HAyKOBIIB, MM AMPUEMIIIB, TOTEHIIIMHUX POOOTOIABIIIB;
3aBASKU 3aCTOCYBaHHIO COIIAJIBHUX MEPEX I HaBYAIbHOI KOMYHIKaIlii
CTYAECHTH YCBIIOMIIIOIOTh, 1110 IHTEpHET-pECypcH MOXKYTh OyTH BUKOPHUCTAaHI
HE JIMIIIE JUIsl pO3Bar, ajie i Juisi BUpilIeHHs MpodeciiHuX 3a/ad4;
CHUIKYBaHHS 4Yepe3 CoIllajdbHI Mepexi € i Cy4acHUX CTYACHTIB
MICUXOJIOTIYHO KOM(MOPTHUM, a JOOpO3UUIMBAa Ta HEBUMYIIEHa aTMocdepa
TaKOi KOMYHIKAIlll CIOHYKa€ COpPOM SI3IMBHX CTYJEHTIB 1 CTYJEHTIB-
1HTPOBEPTIB BUCIIOBIIIOBATH CBOIO JYMKY YacTIIIE Ta BIEBHEHILIE;
MOKJIUBICTh MOHITOPUTH JYMKH CTYAEHTIB Ta aHali3yBaTu 310paHy
iHbOpMaIlito ISl BIOCKOHAICHHS ayIUTOPHOTO Kypcy (SIK HACTIIOK, CTYJAEHT
YCBIIOMIIIOE€ BXKJIMBICTH BHCIOBICHWX TOpaJ 1 TMPOTMO3HIA Ta CBOIO
MPUYETHICTH JI0 MOKPAIICHHS MPOIECy HAaBYaHHS);

dbopmyBanHs B atMocdepi HehOpMaTbHOTO CHUIKYBaHHS MAapTHEPCHKUX 1
JIOBIPJIMBUX CTOCYHKIB 13 BUKJIAJJa4€M Ta B aKaJeMIdyHIl Tpyi;

MOKJIUBICTh (DOPMYBaHHSI CBITOTJISIY CTYACHTIB HUISIXOM 3aJly4€HHS JI0
HaBYaJbHUX JIUCKYCIH 1 0OTOBOPEHb.

[Tonpu ymmanuii mepenik MEePCHeKTUB 3aCTOCYBaHHS COIIATBHUX MEPEX SK
3aco0y HaBYaJIbHOI KOMYHIKAIlll, ICHYIOTh 1 J€AKl HEIOJIIKM Ta PU3HUKUA IXHBOTO
BIPOBAHKCHHS:

aJIMIHICTPYBAaHHS HAaBYAJIbHOI CHIJIBHOTH B COLIAJbHIA MEpEXl BUMAarae BiJ
BUKJIaJlaya JI0JJaTKOBUX 3aTpaT 4acy, sIKi Hapasl He OIUIauyoThCS;

OCOOMCTI TMOBIAOMJICHHSI 1 CHOBIIIEHHS, SIKI TPUXOAATH Ha TaJKETU
CTYJEHTIB IiJl Yac CIUIKYBAaHHS B HaBYAJIbHIM CIUIBHOTI, MOXYTh CYTTEBO
BIJIBOJIIKATH X B1J{ HABYAHHS.

Ha namy aymky, BKa3zaHi HEIOJIIKM MOXYTh OyTH MOJ0JIaHI 13 4yacoMm. Tak,
HAMpUKJIaj], TUTaHHS OIUIATH OHJIAWH HAaBaHTAXCHHS IMI€JaroriB  HEOJHOPA30BO
ITITHIMAETHCS OCBITSHCHKOIO CITUJIBHOTOXO, 1 JUISI HOTO BUPINIEHHS JTOCTATHHO JOJIATH
TaKy AISUTBHICTH 10 TepeiiKy BUAIB HAaBYAJIbHOI POOOTH HAyKOBO-IEJAroriyHOro
mpaliBHUKa (Ha PIBHI 3 BUKJIAJAHHAM JIEKIIM, MPOBEJCHHSIM MPAKTHYHUX 3aHSAThH
TOII0) T2 BCTAHOBUTH HOPMHU Yacy JJIs 11 OOJMIKY.

[Ilo k cTOCy€ThCSl BIABOIIKAHHS Ha CIOBIMIEHHS, TO I HEIOJIK MOKHA
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BBA)KATU HECYTTEBHUM, OCKIIBKM 4aC KOPUCTYBaHHS CHUIBHOTOIO Ty>K€ KOPOTKHUH.

Ha ®i3uko-marematnunomy dakynpreri HITY im. M.II.  JIparomanora
CIIJILHOTY B COIIAJIbHIN Mepexi JUIsl opraHi3allii HaB4aabHOT KOMYHIKaIIli 3 ajareopu i
Teopii yrcen Brepiie O0yino cTBopeHo 1 anpoboBano 2015 poky. CriouaTKy CHiJIbHOTa
GyHKITIOHyBaja JIMIIE Tij] 9ac MPOXO/KEHHS CTYyJACHTaMU 3MMOBOTO OHJIAWH KYypCy
[2], oqHak moCTaTHRO MIBHJIKO 33 YHCICHHUMH MPOXAHHSIMH CTYJCHTIB COIliajibHA
Mepexa CTajla akKTHBHO BHUKOPHCTOBYBATHCS MPOTSITOM YChOTO HABYAIHLHOTO POKY.
Ha cporogni cminmpHOTa — 116 €()EKTHMBHHM KaHald 3B’SI3Ky JUIsI OTOJIOIICHHS
HAaBYAJIbHUX HOBMH Ta OOTOBOPEHHS BaXXJIMBHUX OpraHi3alliiHUX mNuTaHb. Bubip
COLIIATIFHOT MEPEeX1 3aJIeKUTh BUKIIOUHO BiJ yOA00aHb CTYJEHTIB, SKI 3MIHIOIOTHCS
3 POKY B pIK.

Otxe, comiambHi Mepexi € e(QeKTHBHHUM 3acOo00M YIPaBIiHHSA 3MilIaHUM
HaBYaHHIM. TOX, 3aJIMIIAETHCA CIOAIBATUCS HA SKHAWIIBU/IIE BUPIMICHHS MTUTaHHS
OILJIaTH OHJIAMH HAaBaHTA)KCHHS I1€aroris.
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Anorania. AntomkiB M.C. ConianbHi Mepexi sIK 3acid0 ynpabiiHHS 3MilIAHUM
HABYAHHAM. Y CTaTTi IPOAHAII30BaHO apryMEHTHU HA KOPUCTh BUKOPUCTAHHS COLIATbHUX MEpPEex
y HaBUJIBHOMY Ipolleci Ta OOIPYHTOBAHO JOLUIBHICTh IXHBOTO 3aCTOCYBAaHHS SK 3aco0y
YIPaBIIHHS 3MIIIAHUM HaBYaHHSIM.

KurouoBi ciioBa: comianbHi Mepeski, 3MilllaHE HABUYAHHS.

Summary. Antoshkiv M.S. Social Networking Services as a Tool for Blended Learning
Management. The article analyzes the benefits of using Social Networking Services in the
educational process and substantiates their usefulness for Blended Learning management.

Keywords: Social Networking Services, Blended Learning.

AnHotanusi. AHTOomkuB M.C. CounuajbHble CeTH KaK CpeICTBO YyIpaBJIeHUs
CMeLIAHHbIM 00y4YeHHeM. B craThe mpoaHamu3upoOBaHBl APTYMEHTHI B IOJIb3Y HCHOJIb30BAHUS
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BUKOPUCTAHHS OCBITHIX IU®POBUX ILVIAT®OPM Y HABUAHHI KYPCY
®I3UKHU I ACTPOHOMII

[Mudposi TexHomorii XXI CTOMTTS pPO3BUBAIOTHCA MIBUIKUMH TEeMIIAMHU 1
MOJIOJIb IIBUJIKO aNamnTyeThbes 10 LuX 3MiH. CropuiiManHs iHGopMallii 3 pi3HUX
JoKepen, ii aHami3 Ta IMIBUAKE 3aCTOCYBAaHHS OTPUMAHMX 3HAHb € BHU3HAYAJIbHUMU
AKOCTSIMU CYy4aCHOT MOJIOII.

ToMy BaXJIMBUM € BUKOPUCTAaHHS HU(PPOBUX TEXHOJOIIH B OCBITI CydacHOi
VYkpainu. 3rinno Konueniiii po3BUTKy 1UGpOBOi €KOHOMIKHK Ta CyCHUILCTBA Y KpaiHU
Ha 2018-2020 poku , cxBayeHiil po3nopspkeHHsM Kabinety MinicTpiB Ykpainu Bij
17 ciunst 2018 p. Ne 67-p y cepi oCBITH BU3HAUEHO, IO PEPOPMYBaHHS CEPEAHBOI
OCBITM Ma€ BIANOBIAATH MNOTpedaM PO3BUTKY HU(PPOBOI E€KOHOMIKH, LHHU(PPOBOroO
CYNUJIbCTBA, I1HHOBAI[IMHOTO Ta KPEATUBHOIO MIANPUEMHUNITBA. [HpopmariitHO-
KOMYHIKAI[IiHI Ta LOU(PPOBI TEXHOJOrI HAJAIOTh MOXIMBICTh IHTEHCHU(IKYBATH
OCBITHIH MPOILIEC, MIIBUIIUTH PIBEHb Ta SKICTh COPUUHSITTS, PO3YMIHHS Ta 3aCBO€EHHS
3HaHb. SIK pe3ynbTaT, ITH HabaraTo Kpaue 3acBOIOIOTH 1IHQOpMaII0 Ta POPMYIOTh
BIIMOBIJTHI HABUYKH, MepeOyBal0UM B EMOIIMHO-KOM(POPTHOMY CEpPEIOBUII, HE
BTpayaroTh Oa)kKaHHs HaBYaTHCS, TeHepyBaTu 1j1ei Ta TBopuTH. [{udpoBi TexHomorI1i
pOOIIATE TIpolieC HaBYaHHS MOOUTBHUM, AUEPEHIIIHOBAaHUM Ta 1HAUBITyaTbHUAM [2].

[Mudposi TexHOmMOTIi 320€3MeUyI0Th 3BOPOTHIM 3B’SI30K MDK Cy0’€KTamu
HAaBYaHHA, WIJABUIIYIOTh €(QEKTUBHICTh YINPABIIHHA HaBUYaJIbHUM TIPOIECOM Ta
ocBiToro B 1iomy. I{udpoBoro ocBiTOO € 00’¢gHAHHA PI3HMX KOMIIOHCHTIB 1
HaWCy4YacHINMIMX TEXHOJOTIA 3aBISKM BUKOPUCTAaHHIO IUGPOBUX 1IAaTdOpPM,
BIPOBA/DKEHHIO HOBHUX 1H(GOPMALIIMHUX Ta OCBITHIX TEXHOJIOTIM, 3aCTOCYBaHHIO
nporpecuBHUX (OpM Oprasizailii OCBITHHOTO TIPOIECYy Ta AaKTUBHUX METO/IIB
HABYAHHS, a TAKOK CY4aCHUX HABYAIILHO-METOAMYHHUX Matepiaiis.» [2].

Ha Haile nepekoHaHHS OJJHUM 13 BaKJIMBUX KOMIIOHEHTIB IIU(POBOI OCBITH IIPH
BUBYEHHI Kypcy (I3MKM 1 acTpOHOMII € BHUKOPUCTaHHA LU(PPOBUX OCBITHIX
rmatgopM. HalOiabin 3pydyHUMH y BUKOPHCTAHHI HAa HAIly JYMKY € 1HCTPYMEHTHU
Google ns ocitHroro mpouecy (Google Apps for Education).

Posrnsnemo oaun i3 inctpymentiB Google Apps for Education, a came Google
®opmu. BukopucroByroun Google dopmu nyxe JIerko CTBOPIOBATH OMUTYBAHHS,
BiKTOpUHHU, aHKeTH. CepBic 1aeadbHO MIAXOAWTH JUIS JIOMAIIHHOTO 3aBJaHHS Ta
camocTiitHoi po6oTu [1]. Google dopMu HO3BOJSIOTH BKIIOYATH MHUTAHHS PI3HOTO
dbopmarty, MOXYTh MICTUTH TEKCT, 300paskeHHs abo Bifeo [3]. Takox Google popmu
3pyYHO BHUKOPUCTOBYBAaTH MJIsi IPOBEACHHS TECTYBaHHS CTYACHTIB 3 (I3UKH Ta
actpoHomii (Puc.1).
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BkaxiTb Bawe [NpiseuLle Ta iM'A, Ta HOMep rpynu *

flka 3 nepeniyeHUx BNacTUBOCTEM XapaKTepHa nuwe Ans
KpUCTaniyHmx Tin? *

O IcHyBaHHA NeBHOI TeMNepaTypw NNaBAeHHA

Puc.1. Illpuxkiaag Google popmu

Google dpopmu 103BOJIAIOTH MPOBOJUTH MTPOMIKHUN KOHTPOJIb 3HAHb CTYJ/ICHTIB
Ta MIBUIIUTH JUHAMIKY OCBITHBOTO mporecy [3].

Jlireparypa:

1. Jdymancekuit H. Bukopucranus cepsiciB Google App for Education y BumoMy HaB4ajabHOMY
3aknaai [Enextponnuit pecypc] / H. dymancekmii, J{. Yrpun. — 2017. — Pexum goctymy 1o
pecypcy: http://ena.lp.edu.ua/bitstream/ntb/38319/1/32_75-76.pdf.

2. KABIHET MIHICTPIB YKPATHU PO3IMOPAJIXKEHHSA Bix 17 ciuns 2018 p. Ne 67-p IIpo
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AHoTauis. Bukopucranas ocBiTHix nuudgposux miardopMm y HaBYaHHi Kypcy isuku i
acTpoHoMii. Y crarTi po3risHyTo oauH 13 iHCTpyMeHTiB Google Apps for Education, a came
Google ®opmu 3rigHo Konuenmii po3BUTKY LU(POBOI €KOHOMIKM Ta CYCHUIbCTBA YKpaiHU.
Bu3HaueHO MOXIIMBOCTI 3aCTOCYBAaHHS CEpBICY MpPH IPOBEJCHHI KOHTPOJIO 3HaHb CTYICHTIB Y
Kypci pi3uKH 1 aCTPOHOMIT JUIsl MM1IBULLIEHHS TMHAMIKH OCBITHBOTO ITPOLIECY.

Kurouosi cioBa: ¢dizuka, actponomis, Google ®opmu, uppoBi TEXHOJIOTII.

AnHotanusi. bes3 A.B. Ucnoab3oBanue oOpasoBareabHbIX HUGPOBBIX IIaT(GopM B
o0yuyeHMHn Kypca GU3MKH U acTPOHOMHUM. B cTaTthe paccMOTpeH 0MH U3 UHCTpyMeHTOB Google
Apps for Education, a nmenno Google ®opmbl cornacHo Konuenuuu pasButusi 1mudpoBoit
SKOHOMHMKM M oOmecTBa Ykpausbl. OrmpeneneHbl BO3MOKHOCTH TPUMEHEHHUsI CepBUCa TpU
MIPOBEJICHUU KOHTPOJS 3HAHUI CTYIEHTOB B Kypce (DU3MKM M ACTPOHOMHH [UIsi TOBBIIMICHUS
JMHAMUKU 00pa3oBaTeIbHOIO Mpolecca.

KuroueBrble cioBa: pusuka, actpoHomusi, Google ®opmsl, iudpoBhie TEXHOIOTHH.

Summary. Bevz A.V. Use of digital educational platforms in physics and astronomy
training. The article deals with one of the Google Apps for Education tools, namely Google Forms
in accordance with the Concept of Digital Economy and Society of Ukraine. Possibilities of
application of service in carrying out control of knowledge of students in the course of physics and
astronomy for improving the dynamics of the educational process are determined.

Keywords: physics, astronomy, Google Forms, digital technology.
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MYJbTUMEQIVMHI TEXHOJIOT'T MIATPUMKH IHKJIIO3UBHOI'O HABUAHHA
MATEMATHUKH B CTAPIIIA IIKOJII

JIronuHa Mae He ywMire O10JIOTIYHY, a ¥ COIaJIbHY MPUPOAY, HAICKHUTH 0
MIEBHOT'O CYCIJIbCTBA, KOPUCTYETHCA MEBHUMH IpaBaMH, SIKi il TapaHTye JepikaBa.
Boanoyac BoHa Mae AOTPUMYBATHCS BCTAHOBJICHHUX Y KOHKPETHOMY CYCIHLUIBCTBI
HOPM, sIK1 1al0OTh 3MOTY CIIBICHYBATH 3 1HIIMMHU Ta PO3BUBATHUCS KOXHOMY i WieHy.
I'poMansiHCHKA BITIOBIIAJIBHICTD Y YICHIB IEBHOTO CYCIILCTBA HE JIUIIE 3000B’SA3Y€
710 BAKOHAHHSI HOPM Ta 000B’SI3K1IB, a I CTBOPIOE YMOBH JIJIsi camopearizallli KO>KHOTO
rpoMagsHuHa. Hwuni y Hamiid JepkaBl Ta CHCTEMI OCBITH  B1AOYyBaeThCA
MIEPEOCMHUCIICHHS I[IHHICHUX OCHOB (DYHKIIIOHYBaHHSI CyCHUIbCTBA Ta OKPEMHUX ii
iHCcTUTYTIB. KOXKEH 4jieH CcycniibcTBa HE Mae€ BiguyBatu cebe 1HmmM. g Bcix
KaTeropii AiTedl 1 MIITKIB Nepen0adaeTbcsi CTBOPEHHS JOCTYIMHOTO OCBITHBOI'O
CEpEelOBHILA, & TAaKOXX PIBHUX MOXJIMBOCTEH ISl 3100yTTS SIKICHOI OCBITH, HJIs
y4acTi B KyJIbTYPHHUX 3aX0Aax 1 JKUTTI TPOMaJH.

[Hkro3uBHE HaBuYaHHS (Ppany. inclusif — mou, wo exmouac 6 cebe) — 1ie
CHUCTEMa OCBITHIX IOCIIYT, TapaHTOBAaHUX JAEPKaBOIO, 110 0a3yeThcsl Ha MPUHIIUIAX
HEJMCKPUMIHALIII, BpaxyBaHHsI 0araTOMaHITHOCTI JIIOJUHH, €()EKTUBHOTO 3aTy4YEHHS
Ta BKJIFOYEHHSI 0 OCBITHBOI'O IMPOILIECY BCIX MOr0 yYaCHHKIB. [HKIIO3MBHE OCBITHE
CEpEIOBHIIE - CYKYITHICTh YMOB, CIOCOOIB 1 3ac00iB iX peaii3zallii Il CIIJIBHOTO
HaBUYaHHS, BUXOBAHHS Ta PO3BUTKY 3/00yBadiB OCBITH 3 ypaXyBaHHSM iXHIX MOTPeO
Ta MmoxJymmBocTter | 1, ¢.10].

VY MIHJIMBOMY CHOTOJIHI CBITI aKTyaJbHUM 3aBJaHHIM € 3a0€3MEUYEHHS TaKOro
Croco0y OTpUMaHHS OCBITH, KOJIM OCOOHM 3 OCOOJMBUMHU MOTpeOaMH HAaBYAIOTHCS B
3araJbHOMY OCBITHBOMY CEpPEIOBHUIII, SIKE MPUCTOCOBAHE JI0 PI3HUX MOTPEOd ycCiX
cy0’extiB HaBuyaHHs. Y Konnemnmii HoBoi ykpaiHChKOiI IIKOMW BH3HAYEHO, IO Y
Hogiii mikomi Oyne 3aoxoudyBaTvCs 1HKIIIO3WMBHA OCBITa. JIJist y4HIB 3 OCOOJIMBUMU
HOTp€6aMI/I Oyzae cTBOpEHO YMOBH JUIl HABYAHHST CHUIBHO 3 OAHOMITKaMH. J[J1s1 Takux
aiTei OyJie 3anpoBaKEHO 1HIUBIyaIbH1 MPOTPaMHU PO3BUTKY, 30KpeMa KOPEKIIIIHO-
peabumiTaIiiHI 3aX0H, TCHUXOJIOTO-TIEAArOTYHUM CYMpOBiJl 1 HEOOXIiIHI 3acoou
HABYaHHS.

HoBi meTonuuHi MiAXOAW JO OpraHizaiii OCBITHBOIO TIPOIECYy B IIKOJI
3YMOBJIEHI aKTUBHUM YIPOBAKEHHSM MYJIbTUMEIIMHUX TEXHOJOTIH, Wm0 €
JoKepenoM 1HGopMmallii pi3HOro TNy (TEKCT, 3BYK, Ipadika, (HoTo, BifeO TOIIO).
BukopucranHs MyJIbTUMEIIMHUX TEXHOJOTIH YMOXIUBIIOE audepeHIiamio Ta
IHAUBITyali3aIil0 MpoIlecy HaBYaHHS, 30KpeMa HWOTOo ajanTaiio 10 MoTped
KOHKPETHOTO Y4YHs, 30KpeMa 1 Y4HS 3 OCOOJMBHUMHM ToTpedamu. 3a YMOBU
BUKOPUCTAHHA MYJBTUMEIIMHUX 3ac001B aKTUBI3Y€TbCs II3HaBajbHA [ISJIbHICTD
VYHIB, MOKPAIy€e€ThCS yBara Ta CIPUUHSATTS B1JIOMOCTEH, MIJBUILYETHCS MOTHBAIIIS
70 HaBYaHHSI, 3POCTAa€ IHTEpPEC MO BUBYCHHA MAaTEeMaTHUKH TOINO. 3a JOMOMOTOIO
creniajJbHuX 3aco0iB 1 MpOrpaM CTBOPIOIOTHCS YMOBHU JUIsl pOOOTH 3 YYHSIMU, IIO
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MalTh OCOOJHMBOCTI PO3BUTKY, HANMPHUKIAA: 30pYy (aymiOCympoOBiA TEOPETUYHOTO
Marepialy Ta CHCTeMH 3aj7ad, 30UIbllIeHa Bi3yalli3allis); PyXOBOTO amapary
(ImuBiAyaabHUM TUTAaHIIET YU netbook, HasIBHICTH 1HAWBIAYaJbHUX MHUIIIOK Ta 1HIITUX
rajpkKeTiB); cayxy (Bi3yalizallis BCiX BUIIB HaBYAIBHOTO MaTepiady — TEKCTIiB, CXEM,
3a/1a4, KOMEHTapiB TOIIIO).

CyyacHi niTH JAy)K€ paHO IOYMHAIOTh OTPUMYBATH BIJIOMOCTI 3 PI3HHX
€JICKTPOHHUX JHKEPEIT: TUTAHIIIETIB, MOOUTbHHUX Telle(OHIB, TEIeB130PiB, KOMI'IOTEPIB,
tommo. CTaplIIOKJIaCHUKH, SIKi BUPOCIH Ha TeleOadeHHi, KOMITIOTepax 1 MOOITHPHUX
teneoHax, y HaBYaHHI TOTPeOYIOTh IMIBUAKO3MIHHOI ayaio Ta Bi3yalbHOI
iHopmMmariii. BoHu kpaiie onaHoBYIOTh OyJOBY €JIEKTPOHHUX 3ac00iB Ta IMpaBuia
pobotu 3 HuUMHU. [[ HaBUYaHHS MaTeMaTUKH €(HEKTUBHUMU MYIbTUMEIIHHAMHU
3aco0aMHi B 1HKJIFO3UBHOMY CEPEJIOBUINI MOXKYTh CTAaTH 1HJIWBIAYyalbHI ILJIAHIIETH,
MYJIBTUMEIIMHI JOIIKH Y MMaHeN, CIeliajibHl CepBICH Ta HaBYaJIbHI IIaTHOPMHU, 110
MICTATh HaBUYajbHI KypcH 3 MareMmartuku. lIpocTimni HaBYaibHI NPOAYKTH IS
IHKJIFO3UBHOT'O CEPEIOBUIIA YUYUTENl MaTEMaTUKA MOXYTh CTBOPIOBATH CaAMOCTIIHO
3a gonomMororo cepgiciB EdPuzzle, Zeetings, Smore Toro.

IchytoTh 1 roToBi miargopmu, Hanpukian, Khan Academy, 3 qonomororo sikoi
MOXHa OpTraHi3yBaTH IHKJIIO3WMBHE HaBYaHHS, TOETHABIIM OHJAWH HaBYaHHS,
CaMOCTIifHy poOOTy Y4YHIB Ta €JIEMEHTH TPAIAUIIIHHOTO HaBYaHHS. BuKopucTaHHS
MYJIbTUMEAIMHUX TEXHOJIOTI y HaBYaHHI MAaTEMAaTUKH JAa€ MOXJIMBICTH PEaTbHO
BpaxOBYBaTH 1HAWBIIyaJlbHI MOXJIMBOCTI Ta MOTPeOM Y4HIB, a TaKOXK OCOOJMBOCTI
COPUMHATTS HUMH 1HGoOpMalii. Y4HI MIBUAKO HABYAIOTHCS BUOYIOBYBAaTU CBOIO
BJIJACHY OCBITHIO TpPA€KTOPIIO, 3A1MCHIOBATH peQIEKCiI0, CAMOKOHTPOJIb 1
CaMOKOpPEKI[il0, TIJIaHyBaTU Ta PEryjroBaTH CBIM 4ac. BrnpoBamkeHHS OHJIANH
HaBYaHHSA 3a JIOMOMOTOI0 Iii€l TuIaTGopMu pPOOUTH TPOIEC HABUAHHS OLIBII
IHAUBITyaJlI30BAaHUM 1 OCOOHMCTICHO-OPIEHTOBAHUM, OCKUIBKM HAJla€ MOXJIUBICTh
YUHSIM 3100yBaTy 3HaHHS Y BJIACHOMY TE€MII1, B 3pyYHUI Yac 1 KOM(OPTHOMY MiCIIl.

Jlireparypa:
1. Iuxaro3MBHE HaBUaHHs B 3aKiaaax 3araibHOl cepeanboi ocsitu// URL: https://nus.org.ua/wp-

content/uploads/2019/01/HANDOQUT -for-trainers TOT-Sept-2018 corrected-finall-new.pdf
(mara 3Beprenns: 10.07.2019).

AHorauis. BacuabseBa JI.B. MyabTumeniiini TexHOJIOTIl HiATPMMKH iHKJIH3MBHOIO
HABYAHHSI MaTeMaTHKM B crapmii mKkoui. Po3risHyro mUTaHHS  BUKOPHCTAHHA
MYJIBTUMEAINHUX TEXHOJIOTIM TiJ Yac HaBYaHHSA MATEMAaTHKWA B CTaplliil IMIKOJI B yMOBax
1HKJIIO3UBHOTO HaBYaHHS.

KurouoBi cjioBa: mareMaruka, MyJIbTHUME/IHHI TEXHOJOTI, IHKIIFO3UBHE HAaBUaHHS, cTapIia
ITKOJ1a, TPOMAJITHChKA BiJIMOBIIATbHICTD.

Summary. Vasilieva D.V. Multimedia technologies supporting inclusive education of
mathematics in high school. The questions of using multimedia technologies during mathematics
training in high school in conditions of inclusive education are considered.

Key words: mathematics, multimedia technologies, inclusive education, high school, civic
responsibility.

AnHoTamusi. BacmaveBa  /I.B. MyabTUMeIMHHbIE  TEXHOJIOTHHU MOAAEPKKHU
HUHKJJIK3UBHOI'O Oﬁy'-[eHI/Iﬂ MaTeéMaTuKe B CTapmeﬁ mKoJIe. PaCCMOTpCHBI BOIIPOCHI
HUCITOJIB30BAHUA My.]'IBTI/IMe,ZII/II\/'IHI)IX TEXHOJIOTHUH npu O6yquI/II/I MAaTEMATHUKE B CTapmeﬁ IIKOJIC B
YCIIOBUAX MHKIIFO3UBHOI'O 06y’~IeHI/I$I.

KiaroueBnle ciioBa: MaTeMaTHuKa, My.]'H)TI/IMe)II/II\/'IHBIe TCXHOJIOTHH, MHKIIIO3UBHOC o6yqu1/Ie,

crapuas mKoJa, rpakaaHCKas OTBETCTBCHHOCTD.
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THTEPAKTUBHI CTPIYKH YACY Y HABUAHHI MAUBYTHIX YYUTEJIIB
MATEMATHUKHA

PedopmyBanHs BuUIIOT OCBITH B YKpaiHi BUMarae mornepeaHboi po3poOKu Ta
BIIPOBAKEHHS TaKuX (HOpM, METO/IB Ta 3aC001B HaBYaHHS, SIKi O COPUSAIN KpalIoMy
3aCBOEHHIO HAaBYAJIBHOTO MaTepialy Ta MpeJACTaBWIM O HOro y IiKaBik 1 3pydHId
dbopmi, pobmmm 6 TmpoIreC HaBUYAHHS 3aXOIUTIOIOYMM Ta MOTHUBYBAJIM CTYJCHTIB 0
HaByaHHA. OJIHMM 13 LUISIXIB BHUPIMIEHHS JAHOI NpOOJEeMH € BIPOBAIKECHHS Y
HaBYaHHS MaOyTHIX YUUTENIB IHPOPMAIIHHO-KOMYHIKAIIHHUX TEXHOJIOTIH.

B ymoBax cTpiMKOro po3BUTKY 1H(GOPMAaIIMHO-KOMYHIKAIIWHUX TEXHOJIOTIH
3HQYHOKO MIpPOK0 30UIbIIMIACh KUIBKICTH METOJIB Ta 3aco0iB  Bi3yanizailii
HaBYaJbHOTO MaTepiamy. OJHUM 13 cydacHUX 3acoOiB Bizyandizalii, sKi JOILIBHO
BUKOPHCTOBYBAaTH B TPOIECI HABYAHHS € IHTEPAKTHBHI CTPIYKH dYacy. 3arajiom,
CTpivKa 4acy — BiJIOOpakeHHs MOJii y XPOHOJIOTIYHOMY TOpsiaky [2]. [HTepakTHBHI
CTpiuKa Yacy — IHTEpHET CEPBICH MPU3HAYEHI JJIs1 B1IOOpa)KEHHS 1CTOPUYHUX TOJIIN
13 JomaBaHHsAM (HOTO, aymio Ta Bimeomarepiams [1].

Jlmst  cTBOpEeHHST I1HTEpPAKTHMBHUX CTPIYOK dYacy B IIpolecl HaBYaHHS
MaTEMaTHYHUX AUCHMILIIH € JOCHTh HOmyJsspHuMu HactymHi cepicu: Tiki-Toki,
Sutori, Preceden, SmartDraw, Timeline JS.

BuBueHHs1 OUIBIIOCTI MaTeMaTUYHUX JUCHUIUIIH Yy TMEAaroriyHUX 3akiiajgax
BUILIOT OCBITH Mepefdadyae KOPOTKHM ICTOPUYHHMIA EKCKYypC WIIOJI0 PO3BHUTKY L€l
TUCHUIUTIHA, O3HAMOMIICHHS 13 HAyKOBIIIMH, a TaKOX 13 JaTaMH BIJIKPUTTIB Y
onyOJIiIKyBaHHSI HAyKoBUX Tpaip Tomo. CamMe TOMY JOLUIBHO Ha 3aHATTIX
BUKOPHUCTOBYBATH 1HTEPAKTUBHI CTPIYKHU Yacy.

Hamu Oyna cTtBopeHa crpiuka dacy «lcTtopist po3BHTKY JiHiiHOT anreOpu» [3] 3a
nonomororo ceppicy Timeline JS, skuii, Ha Hally AYMKY, 4yJOBO MOXe OYyTH
BUKOPHUCTAHUM MPHU CTBOPEHHI CTPIYOK 3 1HIIMX HABYAJIBHUX JUCIIUILIIH.

Jlanuii cepBic Mae 3Ha4YHY KUIBKICTh TIEpeBar Haj OUTBIIICTIO 1HIIUX CEPBICIB,
cepen HUX:

- CTpiuKa dYacy CTBOPIOETHCS 3a JIOMOMOTOI0 BHKOPHUCTAHHS EJICKTPOHHOI
tabmmmi  Google EXxcel, sxa 3rogoM «KOHBEPTYETHCS» CHCTEMOIO, IO
BiKpuBae ImepeBarn kopuctyBanHs Google moxymenTamu (3amoOiraHHs
BTPATH JAaHUX, CIIUTBHUM JTOCTYII 10 IPOEKTY);

- OE3KOIITOBHUHN JOCTYI Ta MOXJIHMBICTh CTBOPIOBATH CTIJIBKUA CTPIYOK Hacy,
CKUTBKH JIO3BOJISIE TIaM'ITh CXOBUIIIA JIAHUX;

- CEepBIC Ma€ IHTYITUBHO 3pO3YyMiIUil IHTEP(EHC;

- BigoOpaKeHHS IIKaJu 9acy Ha YKpaiHCHKil MOBI;

- I8 BiIOOpakKeHHS CTPIYKM dYacy KpiMm Opaysepa He TOTpiOHO
BCTAHOBJTIOBATH JIOAATKOBE ITPOrPaMHE 3a0e3IeUeHHS.

[IpoTe € ¥ HemOJIIKM CTBOPEHHS CTPIYOK Yacy 3a JOImoMororo ceppicy Timeline

JS, sKi maHyrOTh BUKOPUCTOBYBATH M1/ YaC BUKJIAIAHHS MAaTEMATHYHUX JTUCIIUILIIH:
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- BIACYTHICTBH peaakTopa (hopMmyr,

- BIJCYTHICTh MOKJIMBOCTI BOYJIOBYBATH TI'iNEePIOCHIAHHS;

- BIJICYTHICTHh MOXKJIMBOCTI BOyaoByBatu 3D Mozeni;

- BIZOOpaXeHHS OJIHOYAaCHO He OUIbIIe TPbOX TMOJIM OJHOTO YacOBOIO

IIPOMIXKKY;

- BY3bKE KOJIO MOXJIUBOCTEH (popMaTyBaHHS TEKCTY.

IIpore kpiM BimOOpa)keHHS ICTOPUYHHMX IIOJIM, CTpIUKA Yacy MOXKE OyTH
BUKOPHCTaHA K CBOEPIIHHMI IUIaH BHUBYCHHS HABYAJIBHOI NHCIUINIIHK. Tak Hamu
Oymo cTBOpeHO CTpiuky Yacy «CTpyKTypa KypCcy METOJUKHA HaBUAHHS MATECMATHKH)).
Crpiuka nepeadadae 4iTKy 4acoBYy MEXKY (3 1 BepecHs mo 3aKiHUEHHS HaBYAJIHLHOTO
POKY) 3 BIIOOpaKCHHSIM Ha Hill T€M JIEKIii 13 KOPOTKUM IIJIAHOM, TEM CEMiHAPCHhKUX
Ta 1ab0opaTopHUX POOIT 13 3aBJAHHIMH.

Taka momepenHs ¢opma MpeACTaBICHHS CTPYKTYpH 1 3MICTY ManOyTHBOT
HABYAIBHOI JISIBHOCTI, BH3HAQYCHOI y IIIAX 1 3aBAAHHAX, MY)KC BaXKIIMBA IS
MIPOTHO3YBaHHS OCOOMCTOI MISJIBHOCTI I Yac HaBYAaHHSA 1 MOIIYKY HEOOX1THOi
1H(opMaIIil SK cepel HaJaHoi y Kypcl, Tak 1 3a 1 mexxamu. J[aHa cTpiuka yacy CTaHe
HaJIHHUM MOMIYHUKOM 1 JIJISl CTY/ICHTIB, IKI HABYAIOTHCS HA 3a04H1 (DOPM1 HaBUAHHSA
Ta 3a IHAWBIAYaILHUM IUIAHOM.

OTxe IHTEepaKTUBHA CTpIUKa Yacy — 1€ CydyacHUM 1 epeKTUBHUMN 3aci0 HABYAHHS,
AKAW cropusie 3a0€3MEUECHHIO0 SKOCTI BHUKJIAJaHHS HaBYAJIBHUX JUCIUIUIIH Y
MeJJaroT1YHOMY  YHIBEPCHUTETI, KpalloMy 3aCBOE€HHIO 3HaHb CTyJCHTaMU Ta
I1JIBUIIICHHIO 1HTEPECY /10 HABYAJILHOTO MPEJIMETY.

Jlireparypa:
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2. Grafton A., Rosenberg D. Cartographies of Time: A History of the Timeline. The International
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Mai0yTHIX y4uTesqiB MaTeMaTUKH. PO3TISHYTO OCOOMMBOCTI BIPOBAKEHHS 1HTEPAKTHBHHX
CTPIYOK Yacy B MPOIeC HAaBUYAHHS MaOyTHIX YIYUTETIB MAaTEMATHKH.
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Summary. Hodovaniuk T.L., Dubovik V.V. Interactive timeline in teaching future math
teachers. The features of the introduction of interactive time strips in the process of teaching future
mathematics teachers are considered.

Keywords: teacher of mathematics, reorganization, preparation of future teachers, system of
training of future teachers of mathematics.
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WHTEPAKTUBHBIX JICHT BPEMEHH B TIPOIIECC 00yUeHUS OyIyINX YIUTEIeH MaTeMAaTHKH.
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Oynymux yaurtenei, THHOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.
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MOKJINBOCTI BUKOPUCTAHHS IKT I YAC BUKJIATAHHSI ®I3BUKH Y

3AKVIAZJAX CEPEJIHBOI JIAHKH OCBITH

CydacHuil mepiofi po3BUTKY CYCHUIbCTBA XapaKTEPU3Y€EThCS CUIBHUM BILTUBOM
Ha HBOTO KOMITHOTEPHHX TEXHOJIOTI, K1l NPOHUKAITh B YyCl cepu IHOJICHKOI
JUSUTBHOCTI, 3a0e3Meuyroyd MOMMPEHHs 1HGOPMAIITHUX TOTOKIB B CYCIIIBCTBI Ta
YTBOPIOIOYM TJI00AIBHUN 1H(pOpMaLiiiHui npocTip. JlronuHa, sika BMUJIO i €()eKTUBHO
BOJIOJII€ TEXHOJIOTISIMH Ta 1H(GOpPMAIlIEI0, MA€ HOBUN CTUJIbL MUCJICHHS, TPUHIIUIIOBO
1HaKIIIE OLIIHIOE MPOOJIEMH, SIKI BUHUKAIOTh, OPraHI30BY€ CBOIO JISJIbHICTD.

B nanwmit yac B Ykpaini iijie CTaHOBJICHHS HOBOi CHCTEMH OCBITH, OPIEHTOBAHOL
Ha BXO/DKEHHA Yy CBITOBMM 1H(poOpMaliitHO-oCBITHIM mpocTip. Lleir mnporec
CYHPOBOJIKYETHCA CYyTTEBUMHM 3MIHAMHU B MEAArOriyHiNA TEopii 1 MPaKTHUIll OCBITHHOTO
MpolieCy, MOB'SI3aHUMHU 3 BHECEHHSIM KOPEKTHUB Yy 3MICT TEXHOJIOT1 HaBYaHHS, SIKI
MTOBMHHI BIAMOBIIATH CYYaCHUM TEXHIYHUM MOKJIUBOCTSM, 1 COPUSATH FAPMOHIMHOMY
BXO/DKEHHIO YUHS B iH(opMaliitHe cyciabcTBO. KoMm'toTepHi TEXHOJIOT11 MOKINKaH1
CTaTH HE JOJATKOBUM «JIOBAHTAXKEHHSIM» B HAaBYaHHI, a HEBIA'€MHOIO0 YaCTHUHOIO
IIJTICHOTO OCBITHHOTO MPOIIECY, 10 3HAYHO IMIJIBUIIYE HOTO ePEeKTUBHICTH [1].

[Tonsrts «indopMmaiiitHo-koMyHikaliiHi TexHoJorii» (IKT) He € oqHO3HAUHKUM.
VY3aranpHUBIIN PE3yJNbTaTH aHANI3y HayKoBO-MeToauuHol miteparypu, IKT moxHa
BU3HAYHUTH SIK CYKYITHICTh PI3HOMAHITHUX TEXHOJOTIYHUX THCTPYMEHTIB 1 PECYypCIB,
AKI BUKOPUCTOBYIOTHCSA [JIsl 3a0€3MEeUeHHs MpOIlecy KOMYHIKallli Ta CTBOPEHHS,
MOIIMPEHHS, 30epeKEeHHS Ta YIPaBIiHHA 1HQOPMAITIEIO.

Ockuibku (pi3uKa € OJHIEI0 3 MPOBIAHMX JIUCHUHUILIIH MPUPOJHUYO-HAYKOBOTO
IIUKITY, 11 BUKJIaJIaHHSI BUMarae OCy4aCHEHHS HE TUIbKHM 3MICTYy HaBYaJIbHOI MPOTrpaMu
Ta MAPYYHUKIB, a i 3aCOBIB HaBYaHHs, OJAHUM 3 sikux € 3acoou IKT.

[Tin wac Buknamanus (izuxku 3acobu IKT Buxkonyroth Taki ¢ynkiii: 1. 3acid
HAaBYaHHS (3aCTOCYBaHHSI MYJIBTUMENIMHMX HaBUAIBHUX KYpCIB); 2. TEXHIYHUN 3aci0d
aBTOMAaTH3allll POIIECY HaBYAILHOI JISJIBHOCTI Y4HS, 110 Tepeadavae mi3HaBaJbHY,
MOIIYKOBY, AOCIIIHULIBKY, €KCIEPUMEHTAIbHY poOOTY; 3. €pEKTUBHOTO TPEHAXEPa,
10 PO3BUBAE Mi3HABAJIbHY 1 TBOPUYY aKTHUBHICTh OCOOMCTOCTI, CIIOHYKAE i1 MpUiMaTu
BJIACHI OPWTIHAJBHI pIlIEHHS, Oa4uTH IXHIM pe3yJabTaT, MEpPEeBIPATH iXHIO
MPaBOMIPHICTH TOLIO [2].

Jlo MOTeHLIabHUX MOXJIMBOCTEH BUKOPHUCTaHHS y HaBuajbHOMY mporneci IKT
BUUTENIO0 (I3UKKM HEOOXIJHO YITKO BHU3HAYUTH (POPMU POOOTH Ta MOMKIHBOCTI
BUKOPUCTAHHA CY4YaCHUX TEXHOJIOTI HaBYaHHS y BIAMOBIJHOCTI J0 MOCTaBJIEHOI
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IUAAKTUYHOI METH. 30KpeMa, MU MPOMOHYEMO HACTYIHI (hOpMU pOOOTH:

- BUBYEHHS HOBOT'O Marepiany 13 BUKOPUCTAHHSAM MPE3CHTAIi} 3 BKIIOYCHUMHU
B HHUX BiJico (parMeHTIB, IHTEPAKTUBHUX MOJEJICH SBHUI 1 IPHUCTPOIB,
3aBJaHHSIMU Ta MUTAHHSMH, a TAKOK CAMOCTIHHOIO pOOOTOIO 3 MaTepialaMu
caiTiB IHTepHETY;

- 3IIMCHEHHS KOHTPOJIO 3HAHBb (PO3B’sA3yBaHHS 3aBAaHb 3 IHTEPAKTUBHHUM
BUOOPOM BIJNOBIJII 1 aHATI30M PO3B’S3Ky, BUKOHAHHS TECTIB Y KapTHHKaX,
BUKOHaHHS Web-kBecTiB);

- BUKOHAHHS BIPTyaJIbHUX IHTEPAKTUBHUX JIAOOPATOPHUX POOIT;

- MIArOTOBKA JIOMAIIHBOTO 3aBJIaHHS U1l YYHIB 13 3aJly4E€HHSIM iX JI0 MOUIYKY
JIOTATKOBOTO Marepiainy J0 YpPOKy, B TOMY YHCII ¥ UIFOCTPAaTUBHOTO, 3
BUKOpHUCTaHHAM [HTEpHeTY [3].

VY3aranbHIOIOYM BUIICHABEICHE MOXHA CTBEPIKYBaTH, IO B YMOBax
CTaHOBJICHHS ~ BIAKpUTOro iH¢opmaiiitHo-ocBiTHbOr0 Tmpoctopy IKT craioth
HEBI’EMHOI0O  YAaCTHMHOK  HABYAJbHOIO MpOLECYy 1  JaloTh  MOXIJIUBICTb
BJIOCKOHAQJIIOBATH JISUIBHICTh BYUTENS (DI3UKM, CHOPUITH AKICHIM oOpraHizaiii
HABUYAJBLHOTO MPOIECY, a TaKOXX KOMQOPTHIA poOOTI y4YHIB SIK Ha YpOIll Tak 1 B
I103aypOYHHUH Yac.
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teaching physics in secondary education institutions. The article deals with the advantages of
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BUKOPHUCTAHHSA IU®POBUX JIABOPATOPIHN Y JOCJAITHUIIBKIA POBOTI
KOJISAPIB

Metonuka BUKIQJaHHA TPEAMETIB  MPUPOAHHMUO-MATEMATUYHOTO  IHKITY
BUMarae HOBHUX 3ac00iB HaBYaHHS, W0 JIO3BOJWIM O MPUCKOPUTU IPOIIEC
oJiep>KaHHs, OOpOoOKM ¥ aHamidy pI3HUX JaHUX I 4Yac YpokKy. Bukopucranas
BIpTyaJIbHUX JITA00OpATOPIN, SIKI MOXKYTh 1€ pealli3yBaTH, HE JAIOTh YYHEBI BIIUYTTS
peabHOr0  eKCHEpUMEHTY. TeXHIYHMM TPOPUBOM  BHUSBHIOCS  CTBOPEHHS
crietianizoBanux 1udpoBux BuMiproBaibHUX kKoMiuiekciB (LIBK), agantoBanux mifg
SKICHO HOB1 MOXJIMBOCTI HaBuaHHs. [{udposi maGoparopii Einstein™ po3BuBaoTh
JHIAKY [IKUIbBHUX [PUPOJHUYO-HAYKOBUX Jlabopatopiii ApxiMen Ha 0asi
pEECTPATOPIB HOBOrO MOKOJIHHA. fIK 1 B Oynp-akiid uudposiid jpabopatopii, B ix
CKJIaJl € CIeliali3oBaHl MPUPOJHUYO-HAYKOBI JIaTYUKH, PEECTPATOPU JaHUX,
mporpamMHe 3a0e3neyeHHs sl YIpaBIiHHA 300pOM JaHUX Ta 0OpPOOKOI0 Pe3yNbTaTiB
€KCIIEPUMEHTY, JIOBIJIKOBI i1 METOJIMYH1 MaTepialiu.

['0710BHOIO TIEpeBarol0 LbOI0 KOMIUIEKCY CTaJO PO3IIMPEHHS paHILE BKe
OTPMMAHHUX YYHEM HaBHUYOK pobotu 3 mudpoumu npunaaamu — I[IK, tenedonom,
(dboToanapaTom, Bijieokameporo Ta iH. OCKUIBKHA ChOTOJHI OCHOBHMMH 3aBIaHHSIMH
YUUTEI € HABUUTU YYHS CAaMOCTIMHO 3HaXOIUTH, 0OpoOIsaTH 1H(pOpMAIl0 i poOUTH
BHCHOBKH, 3actocyBaHHs [IBK y negaroriunoMy npotieci Haa€ MOKJIUBICTb pOOUTH
11e 3 MIHIMAJILHUMH BUTpaTtamu 4acy. Jlabopatopii 3a0e3mneuyoTh aBTOMaTH30BAHHIMA
30ip Ta 0OpOOKY JaHUX, TO3BOJISIOTH BiIOOpaXKaTH XiJl €KCIIEPUMEHTY MOKa3aHHIMHU
npwianiB, rpadiyHo, 3a mgonomororo Tabmuib. [udposi mabGoparopii HamaOTH
MOKJIUBICTh: 3MEHIIUTH 4Yac, IO BHUTPAYAEThCS HA OPraHizaiil0 Ta MPOBEICHHS
(POHTANIBHOTO Ta IEMOHCTPALIIITHOTO €KCIIEPUMEHTY; MIJBUILUTH CTYIiHb HA0YHOCTI
€KCIIEpMMEHTY 1 Bi3yasi3alii 1oro pe3yJbTaTiB; PO3IMIMPUTH NEPEIIK €KCIIEPUMEHTIB;
MIPOBOJIUTHU JOCIIHKEHHS B MOJIbOBUX YMOBAaX; MOJEPHI3yBaTH TPAIULIIiHI HABYAJIbHI
excriepuMeHTd. Buxopucranna LBK chpusie ypi3HOMaHITHEHHIO J1a00OpaTOpHUX
poOiT, JEMOHCTpallii Ta 1HIIMX JOCHIHKEHb 3 MPUPO03HABCTBA, (DI3WKH, XiMmii,
Oiomorii, reorpadii, eKoJorii, a TaKOoX JOMOMara€ BHPIIIYBaTH MIKIPEIMETHI
3aBJaHHS: OCBOIOBATH MOHSTTS 1 METOJIM CTATUCTUKU, MATEMATHKH, 1HHOPMAIIITHUX
TEXHOJIOT1H.

Oxkpim Bemukoro pizHoMaHiTTs natdukiB, IIBK Einstein™ mae MOXIHBICTB
MPOBOAUTH 3aMIpy IMIBUAKOIUIMHHUX MPOIECIB, SKI YaCTO MPOXOISITh HETOMITHO
yepe3 BEJNMKY WIBUAKICTb. Yactora 3amipiB gaHux ctaHoBuTh 100000 3amipiB Ha
cekyHay. MoxunusicTts npaioBatu LIBK Ha Bcix nmonymnsipHux miargopmax poOuTs ii
YHIBEpCAIBLHOIO /71 BUKOPUCTAHHS B HABYAJILHOMY TPOIIECi.

[IBK nHanmaroTh MOXIMBOCTI Y4HSM mpoBoautu nociimkenHs B MAH. Tak,
HalllUMU YYHSMU 3a jJornoMoror 1udposoi madoparopii tTa TDS wmerpa Oymo
JOCTIKEHHST TMIA3€MHUX BOJ B paioHi cenma BosHeceHcbke. MeTa: BUBYHUTH
O0COOJMBOCTI BOJAOHOCHUX TOPHU3OHTIB Yy BIAKIAJaX TEOJOTIYHUX €p, TOCITIIUTH
TAPOreosoriyHl YMOBU HABKOJUIIHIX ci1, JIHIIPOBChKO-J{OHEIbKUI apTe31aHChKU
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OaceitH, bydanbkuii BOJOHOCHUW TOPU30HT, BU3HAYUTH MPUYMHU 3HMXKCHHS PIBHS
Mi3€MHUX BOJ, MPOBECTH EKCIEPUMEHTAJIbHI TOCIIKEHHS MPo0 BOIM 13 PI3HUX
pKepen BoaomnoctadanHs. [IpeamMeTomM MOCTIKEHHS CTald: BOJOHOCHI TOPHU30HTU
MII36MHUX BOJ| aTIOBIAIbHO-(IIIOBIOTIAMIAIBHIX YCTBEPTHHHUX BIAKIAIIB Ta
BOJIOHOCHMI TOPU3OHT OydYalbKUX BIAKIAAIB. YUHI ONaHyBaJd Taki METOAH
JTOCIIDKCHHS: KOMIUICKCHMHM aHaji3 BIAMOBIIHUX TEMATHINl 1HTEPHET-PECypCiB,
HayKoBHX JKepen, apxiBHux watepianiB JIHBII «JlepxaBuuii iHbopMaIiiiHuit
reosioriyHui o YKpaiHuy»; KapTorpadiyHuidi METOJ Ta eKCHEeAUIIHE BHBUCHHS
TpOreosIOriYHUX YMOB B paioHi ¢. Bo3neceHchke. ExcriepuMeHTaNbHO JOCTIKEH]
npoOM BOAM 13 PI3HUX JDKEpen BOJAOIMOCTAaYaHHS 3 BUKOPHCTAHHAM IU(GPOBOI
naboparopii. Marepiasii JOCHIIPKEHHS OTPUMAld MNPAKTHYHE 3aCTOCYBAHHS:
BUKOPHUCTOBYIOTHCSl YUUTENSIMU Ta YYHSMHU MPU BUBYCHHI TPUPOTHUYMX THCIUILTIH,
y MO3aKjiacHiii poOoTi, a TakoX i 1HGOPMyBaHHS KUTEJIB HABKOJUIIHIX CLT PO
0COOJIMBOCTI CKJIay BOJM HAIIOT MICIIEBOCTI.

[IBK cTBOpIOIOTH J0AATKOBI YMOBHM JUIsl CTUMYJIOBAHHS I13HABAJIbHOI
JUSUTBHOCT1 Ta CaMOCTIMHOCTI Y4YHIB, MOTHUBYIOTH JIO BUBYEHHS NMPHUPOIAHUX SIBHII 1
mporieciB. Tak, Juisi BUBYEHHS 3aKOHIB 30epexeHHs eHeprii 3 ¢i3ukd Ta ii
MIEPETBOPEHHS 3 OJTHOTO BHUY B IHIIMN OyB BUKOPHCTAHHMI AaT4MK TeMiiepaTypu. Ha
OiHapHOMYy ypoul (i3UKM Ta O10J0T1i y4YHI JOCHIIKYBaJlM 3MIHY TEMIIEpaTypu
BJIACHOTO TiJ1a MiJ 4ac BUKOHAHHA (PI3MYHUX BIpaB. 3pOOMBILIY BUMIPH TEMIEPATYPH
TIa 10 Ta HICJs pI3HUX (PI3UYHUX BIPaB, MOPIBHABILIMU iX, YUHI 3MOTJIA CAMOCTIITHO
MOSICHUTH, 33 PaXyHOK YOT0 B1IOYBAETHCS TEPMOPETYJISAIliA B OpraHi3Mi JIIOAUHH, Ta
3poOMIM BHUCHOBOK, IO 3aKOH 30€peXEeHHA €Heprii HOCUTh (yHIaMEHTalbHUN
XapakTep 1 MPOsIBIAETHCSA B 0araTb0X NPUPOIHUX MPOLIECaX.

BuBueHHs1 mpoliecy CKMCaHHS MOJIOKa Ta BUMiptoBaHHs pH pi3HMX pedoBuH,
JOCIIKEHHSI TTapaMeTpiB 3BYKY, HACMUYEHICTh MOBITPS KJIACy BYIVIEKHMCIUM Ta30M,
JOCIIKEHHSI TEMIEpaTypy TOPIHHS CBIYKM B PI3HMX YAaCTHMHAX MOJyM’st — L1 Ta
0araro 1HIMX I[IKaBUX JOCIIXKEHb HaJald MOXJIMBOCTI HAIIUM YYHSM 1HTYiTHBHO
3p0O3yMIJIO COpUMaTH HaBYaJIbHUN Marepian, 3aliKaBJI€HO BHBYATH MPUPOJIHI
ABUIIA 1 TpoliecH. Y BUKOPUCTAaHHI HHUQPPOBUX JaboOpaTopiid HJsi HaBYAHHS
npeaMeraM MpUPOJHUYO-MATEMATUYHOIO LUKIY MU 0auuMO MOTYXHHUH MOTEHIIial
MPOBENCHHS MUKIUCIUIUTIHAPHUX OCBITHIX TMPOEKTIB, (opMyBaHHS MHUPPOBOI
KOMIIETEHTHOCTI BCIX YYACHHUKIB OCBITHBOTO MPOIIECY.

Anoraunis. Jlociubkuii B.M., Kup’suenxko JLIL., CrapikoBa B.M., Bacuiaenko I'.3.
Buxopucranns undposux Jadoparopiii y gocaigHunbKii podorti mkoJuasapis. IlpesenroBano
JOCB1JT BUKOpUCTaHHS LuppoBux nadopatopiil Einstein y MIKIUCHUIUTIHAPHUX JTOCIHIIKEHHSIX
IITKOJISIPIB.

Kurouosi cioBa: mudposuii BUMiprOBaIbHUM KOMIUIEKC, HABYAJIbHI TOCIIIKEHHS.

Summary. Lositskyi V.M., Kyriachenko L.P., Vasylenko H.Z. The use of digital
laboratories in the research work of schoolchildren. The experience of using Einstein digital
laboratories in interdisciplinary research of students is presented.

Keywords: digital measuring complex, educational research.

Annoranusi. Jlocuukmuii B.H., Kupbsuenko JLII., Bacuiaenko I'.3. Hcno.sin3oBanue
nudpoBbIX JadopaTopuili B HCCIEI0BATEJbCKON padore MKOJILHMKOB. [IpencraBineH omeiT
UCTOJb30BaHUs IM(PPoBBIX Jadopatopuil Einstein B MEXIUCHMIUIMHAPHBIX HCCIEI0BAHHIX
IIKOJIbHUKOB.

KuroueBsble ciioBa: 1udpoBoil U3MEPUTENbHBIN KOMIUIEKC, Y4eOHbIE HCCIIeI0BaHUS.
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BUKOPUCTAHHA TEXHOJIE)FIi QR - KOIYBAHHSI B ITPOIIECI ®AXOBOI
INIAI'OTOBKU MAUBYTHIX YYUTEJIIB MATEMATHUKHU

VY mpoekTi Jep)KaBHOTO CTaHAApTy BHUIOI OCBITH (3a cnemiaibHicTio 014.
CepenHsa OCBITa) 13-TIOMDK 3arajJbHUX MPOTPAMHHUX KOMIIETEHTHOCTEH, IO MAlOTh
HaOyTH MailOyTHI (QaxiBIli, 3a3HAYAETHCA HEOOXIAHICTD QOPMYBaAHHA HABUUOK
pobomu 3 iHopmayieio (YMiHHA 3HAXOOUMU MA AHANIZY8amMuU iHopmayiro 3 pi3HUX
ooicepet, nepedycim — 3a O0NOMO20I0 YUDPOBUX MeXHOJI02I); a cepel] CIeIllaTbHuX
(paxoBuX) KOMIIETEHTHOCTEH BIJI3BHAYAETHCS YMIHHA 3ACMOCO8YBAMU  CYHACHI
MemoOuKy i 0OC8IMHI MeXHON02Il, 8 MOMY Yucii i iHgpopmayitini, 01 3abe3nedeHts
SAKOCMI HABYANILHO-BUXOBHO20 NPOYEC)Y 8 CEPEOHIX 3a2albHO0C8ImHuIx 3axiadax [1].

OpHiero 13 cydacHUX 1H(QOpPMAIIHHUX TEXHOJIOTIH, 110 MOXe OyTH 3ajydyeHa J0
MPOIIECy HaBYAHHS, Y TOMY YHUCJi 1 MaTeMaTuku, € TexHoyoriss QR-koxyBanus. QR-
kon (3 anrmiiicekoi Quick Response Code «mBuakuii BIATYyK») — 1€ rpadidHe
300pakeHHsI, B AKOMY 3amv@poBaHa TeBHA 1H(OpMaIlis, MOCHIAHHA Ha CaWT 4u
okpemy ioro cropiHky. Taki rpadiyHi MO3HAYKH € BIOCKOHAJICHHSAM JIIHIMHHUX
mTpux-koaiB. OmgHak Ha BiAMIHY Big HHX, QR-KoauM 103BOJIAIOTH OTpUMaTH
MUTTEBUA AOCTYH 10 OyIb-aKoi 1HQOpMalli 3 MEpexl IHTEPHET 3a JOIMOMOIOIO
cmapT@oHiB. 3untyBaHHs QR-kony BiOyBa€eThbCs 3a TOMOMOIOK 3BUYANHOI KaMepu
TUTIOBOTO cMapTdoHa; A MhOTO Ha HbOMY Mae€ OyTH TOMEpeIHbO BCTAHOBJICHA
BiJIMOBiAHA MporpaMa-ckanep. QR-Koau BKIIOYAIOTH TPU KBaApaTH, 110 MPU3HAYCHI
JUI Opi€HTAIlll Ta BU3HAYEHHS MEX BCHOTO 3aKOJOBAHOTO 300pa)K€HHS, Ta OKpeMi
TMIKCel, sIKI po3TaloBaHi B 00JacTi MK IMMH KBajpaTamu. [likceni, Bi1acHe, HECYTh
3aKOJ0OBAaHUH 3MICT.

I3 3amyuennsm QR-komiB MoxkHa 3amupoByBaTH Ta OTPUMYBATH IIBUJKHIA
noctyn (pakTUYHO 10 Oyab-sKoi iH(popMallii y Mepexi iHTepHeT: Bineo Ha YouTube,
neBHO1 reosokarnii Ha Google kaprax, e-mail, mocuaaHHS Ha CTOPIHKY HPOQII0 Y
COLlialbHUX Mepexax, aymiodain, kaury tomo (mporpamu QRcodes, Qr-code
generator Ta iH.). AG60 y Takuii croci6 Moke OyTH 3aKOJJ0OBAaHO HEBEIMYKUN TEKCT UM
HOMEp TeneoHy, SKUW MOXKHA <«3UYMTATW» HaBITh 0€3 JOCTYymy 10 IHTEPHETY
(mporpama Code Two QR Code Desktop Reader) [3].

[Ilomo neperar BukopucTanHs QR-komayBaHHS: MIBUIKICTE (I03BOJIIE OTPUMATH
MUTTEBUN JOCTYI IO 3aKOA0BaHOI iH(opMmallii); 3pydHicTh (BMilIye BeUKi 00'eMu
B1JIOMOCTEH y HEBEJIMKOMY 300paxeHHi: 4296 cumBoIIiB, a 11e OuIblle, HIXK 2 apKyIi
MAIIIMHOIUCHOTO TEKCTY); MPOCTOTa BUKOPUCTAHHS (PO3MIIIYBAaTH KOJ MOXHA Ha
OyIbp-sIKiil piBHIM MOBEpPXHI: apKyll, CTiHA, MiJJiora, OETOHOBAHE HIKUJIbHE MOMABIP'S
tomo) [3].

3a pgomomororo QR-KkOIIB MOXXHA VPISHOMAHIMHUMU HABYANLHUL NpoYyec
HACTYITHUM YHHOM:
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- KOIyBaHHS TIOCWJIaHb Ha JOMAIllHI 3aBJaHHS YW TNPAKTUYHI PpoOOTH
(HampuKIIa, SKIIO iX BUKOHAHHS Tependavyae BUKOPUCTAHHS TYINI-POpMH,
T'YIJI-JUCKY TOIIO);

- TIPOBEACHHS KBECTY, IMIJKa3KH JO KOXKHOI CXOBaHKH SIKOTO OyayTh
3ammdpoBaHi y BUTIIA1 BianosigHoro QR-komy;

- Oprasizailisi BUCTaBKM B ayAUTOpPIi YU KOPHUAOpPaAMH HABYAIBHOTO 3aKJIaiy,
iHQopMallil0O 0 EKCIIOHATIB SKOI MOXXHA OTPUMATH TICIAsS CKaHyBaHHS
BinmoBigHoro QR-KOMY;

- PO3MIIIEHHS! KOPUAOPAMH BIAIOBIIHUX KOIIB, KOXKHHM 3 SIKUX OyZe MICTUTH
MOCUJIaHHS Ha HemepeciuHi (akTH, I[iKaBi CTaTT1 TOIIO;

- pO3MIIEHHS KOJIB Ha MIAPYYHUKAX YU KHHUrax y 010710Teni 3 MOCHIaHHIMU
JOCTYITY J0 €JIeKTPOHHOI Bepcil BIAMOBIIHOTO BUIAaHHS Ta iH [3].

Jlo Toro x, 3aimydeHHs cMapTdOHIB Yy HaBUYAJBLHUM MPOIEC 3HAYHO MIJIBUIIITH

MOTHBAIlI}0 HABYAHHS 1 JIOJATKOBO 3a0XOTHUTH SIK IIKOJISAPIB, TaK 1 CTYICHTIB.

3 nocBiny BUKIagaHHs AUCIUIUTIHY «LLIKiTbHUN Kypc MaTeMaTHUKU 1 METOJMKA
HOT0 HaBYaHHS» MOMIYEHO, IO CTYJIEHTAMU — MalOyTHIMU YYUTEISIMU MaTEMATUKH
BaXXKO 3aCBOIOIOTHCS O3HAYEHHSI MOHATH Kypcy «3arajbHa METOJMKAa HaBYaHHS
MaTEeMaTUKW»: BOHU BBAXKAIOTHCA a0CTPAKTHUMMU 1 3 TPYIHOIIAMH 3aCTOCOBYIOTHCS Y
THIIMX PO3JUJIaX METOJUKHA HAaBYAHHSA MaTEMAaTUKH K GaxoBoi aucuuruiiag [2]. s
30UIBIIICHHS 3aI[IKaBJICHOCTI 1 MIABUIIICHHS MOTHBAIII CTYJICHTIB I1[0J10 BUBYCHHS IIHX
o3HaYeHb HaMH Oyio cmeopero QR — cnosnux mepminié 3aeanbHoi Memoouxu
HABYAHHSA MaAmMeMamuKku i po3MiujeHo Ha cmeHoi 8 ayoumopii, Oe 8i00y8acmbCsl
HABYAHHSA YIET OUCYUNTIIHUL.

Puc. 1 Puc. 2

Tak, Ha puc. 1 3akogoBane o3HaueHHst MHM sik Hayku; Ha puc. 2 3amudpoBane
MOHSTTS «O3HAYCHHS» (II0 HEBAKKO TMEPEBIPUTH OJHUM HATHUCKAHHSIM KHOIKH
cMapTdOoHYy, SKINO 3aBaHTAKEHO Mporpama - 3YUTyBay).

Tpeba Big3HAuWTH €QEKTUBHICTh 3aCTOCOBAHOI TEXHOJIOTIT MpU TaKOMy ii
BUKOpucTaHHl. Hapaszi, mMu mnpamtoemo Hajn 3amydeHHsM QR — TexHosorii g0
oprasizaiii OCBITHBOTO KBECTY 1 KOJyBaHHS TOCHJIaHb Ha JOMAIIHI 3aBAaHHS 1
CaMOCTIiITH1 poOOTH.

Orxe, 3amydeHHS HOBHX 1HGOPMAIIMHUX TEXHOJOTIH y mporec ¢axoBoi
MIATOTOBKM MaMOYTHIX Y4YUTENIB MaTeMaTUKH, 3 OJHOro OOKy, [03BOJISIE
1HTeHCU(DIKYBaTH 1 MIJBHUINUTH SKICTh IBOTO MPOIECY, a 3 IHIIOTO — 030pOIoE
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3100yBaviB BUIIOI MEJAroriuHol OCBITM HEOOXITHHUMH 3HAHHSAMH, YMIHHSAMHU 1
HAaBUYKaMHM 3aCTOCYBAHHS TaKUX TEXHOJIOT1H y MalOyTHIN npodeciitHii TIsITbHOCTI.
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JNESIKI ACHEKTH IU®POBOI MOJEPHI3ALIII CACTEMMH 3AT AJIBHOI
CEPEJIHHOI OCBITH

Tpanchopmaliis OCBITH CBHOTONHI € 0araTOBEKTOpPHUM mpolecoM. Yu He
HaWMOTYXKHIMUHA — yugposa mooeprizayis, M IKOO MU PO3YMIEMO OHOBJICHHS Ha
0a31 mudpoBux Ta i1HMOPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJOTI CHCTEeMH HayKOBO-
METOIUYHHUX 3aCO0IB HOCIIIPKCHHS OCOOJIMBOCTECH 1 HAmpsIMIB COIlIAJIbHUX 3MiH,
MEXaHI3MIB 3a0€3MEeUCHHS 3JaTHOCTI COIMIAIBHUX CHCTEM [0 BJIOCKOHAJICHHS.
MopepHi3zariis — 11 3aBXKIH BIJIMOBIIb HA MEBHI CydyacHI BUMOTH. TakuMu, Hapasi, €
PO3BUTOK ITU(GPOBOI €KOHOMIKM YKpainu [1], 30kpemMa muppoBUX IHIYCTPIA Ta
(GpPOBOro  IMiANMPUEMHHUIITBA, CTBOPEHHS BHCOKOTEXHOJIOTIYHHUX BHUPOOHHIITB.
PymiiiHoro cuioro nmudpoBOi €KOHOMIKK € JIFOJACHKHHN KamiTal, 10 (opMyeThbesl Ta
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PO3BUBAETHCS MEPENYCIM CUCTEMOIO OCBITH. Y CBOEMY AOCTIIKEHHI MU aKIEHTYEMO
yBary Ha BIPOBA/PKCHHI KOMIT'IOTEPHO OPIEHTOBAaHMX 3acO0IB HaBYaHHS Ta
oOJlalHaHHS 11 CTBOPEHHS CYyYacCHOTO HABYAJIBHOTO CEPEJOBHINA SK BaXKJIMBOMY
HarpsMy u@poBoi MoiepHi3allli 3arajabHOI CepPeTHBOT OCBITH.

MonepHizalisi OCBITH B Tpoleci moOyaoBH 1HGOPMAIIHHOTO CYCHIbCTBA 3
OJIHOTO OOKY CIIpHsi€ CTBOPEHHIO HOBHX BHJIIB OCBITHIX IOCIYr, 3 IHIIOTO —
CTOCYETBLCS YCIX acIeKTIB OCBITHLOI'O ITporecy. Ham gocBin gociimpkeHb, HaBYaHHS
I TeJarorivHoro OOMIHY B CIIUIBHOTI YYHTEIiB-HOBATOPIB Ta €KCIIEPTIB OCBITHIX
nporpam Microsoft (https://education.microsoft.com/) ngae MOXIUBICTH BUIIIUTH
OCHOBHI HaIpsIMM 1 KIIFOYOB1 XapaKTEPUCTHKHU IMX TpaHC(hOpMaIliiiHUX IpoIeciB. Y
IEpIIy Yepry, L€ YIPaBIiHHS Ta OCBITHI HOJNITHKH (OadeHHS 3MiH, CTpaTEriuHe
IJIaHyBaHHS Ta 3a0€3MEeUeHHS SKOCTi, IapTHEPCTBO Ta PO3BUTOK MICIIEBOTO
IIOTEHIlany, AOCTYIHICTh). Ilo-mpyre, 1e cepemoBuine (BH3HAUCHHH IIIILOBHUI
JOCTYIIHUM HaBYaJIbHUN IIPOCTIp, MAOIUIBHUM [OHM3aiiH, IHTErpoBaHa Oe3IIcKa,
KEpOBaHICTh OKpeMux 00’ekTiB) Ta TexHousorii (IT-ympaBaiaasa, mratdopma ajs
CHUJILHOTO HABUAHHS, PO3YMIHHS JIaHUX, IPUCTPOI /Il HaBuaHHs ). HactymHe, ane He
OCTaHHI 3a 3HAYEHHSIM, — Cy4aCHE BUKJIAJaHHS 1 HaBUYaHHS (PO3BUTOK Iejarora Ta
Jiepa, TMEpPCOHAII30BaHE HABYaHHS, 3aXOIUIIOIOYMM  JOCBIA, MporpaMu M
OI[IHIOBaHHS ). 3MIHM HAO0YBalOTh O3HAK MPOJYKTUBHOCTI, SIKIIO BiAOYBaIOThCS SIK Ha
IHAUBITyaIbHOMY pIiBHI, Tak 1 Ha piBHI opraHizamii. IludpoBa momepHizaris
METOJANYHOI CUCTEMH SIK OKPEMOTO BUMTEIISA, TaK 1 3aKJIay OCBITH, Ha HAIIy AYMKY,
MMOBMHHA PO3MOYMHATHCA 3 TIOIIYKY BIJMOBIJEH HA KpUTUYHI TUTaHHS Ha 3pa3ok: [1]o
MU B€ cbOrojHi podumo aodpe? Ilo mobpe poOsarh iHmI? 3 KUM MH MaeMO
CITIBIIPAIFOBATH?

B yMoBax 3araJlbHOBM3HAHOTO 3HIKEHHS HAaBYAJILHO-II3HABAJILHOT aKTUBHOCTI
Y4HI TOTpeOYIOTh I[iIKaBO1, HAMTOBHEHOI JOCIIKECHHSMHU Ta €KCIIEPUMEHTAMU IITKOJIH
3 BHKOPHCTAaHHSIM Cy4acHOI KOMIT'IOTEPHOI TEXHIKM Ta MOOUIBHUX IPHUCTPOIB.
HeoOxigHicTh iX meaarorivHo BHBaXKEHOTO 3aCTOCYBaHHS B HaBYAJILHOMY IIPOIIEC] €
YCBIIOMJICHM HOBOYTBOPEHHSIM TIEPEBAXKHOI O1TBIIIOCTI CyYaCHUX YUHUTEIIB.

BipryanbHa 1 JOMOBHEHA/pO3LIMPEHA PEABHICTh, MIKPOHABYAHHS Ta MOOUIbHE
HaBYAaHHS BIUIMBAIOTh HAa CBOJIIOIII0 METOJWYHOI CHCTEMH Yy 3arajbHiil OCBITI.
Ycmimue BripoBakeHHs: TexHoorin VR/AR sk iHCTpyMeHTIB HaBYaHHS Ma€ TEBHI
MEePEAYMOBH, CEpel SIKUX CTBOPCHHS TEXHIYHO CKJIAQTHOTO KOHTEHTY Ta WOTO
METOAWYHUNM  cympoBi. Hamum Oymo  mpoBeneHO  TMOPIBHSJIBHUN — aHami3
(GYHKIIOHATBHUX ~ MOXJIMBOCTEM, amapaTHUX BUMOI, OCBITHIX 3aCTOCYBaHb
MOOUIBHMX JOJATKIB JOMOBHEHOI peanbHOCTI [2]. Kpurtepii mnporHocTU4HOi
JOCTYITHOCTI ~ BUKOPWUCTAHHS JIOJATKIB B  HAaBYaHHI y4YHIB: HEOOXIJHICTbH
BUKOPUCTAHHS JOJAaTKOBOTO OOJIaIHAHHSA, BapTICTh CaMOTO JOJaTKa, OXOTUICHHS
MPEAMETIB IIKUIBHOTO KYpCy, afanTallisi YKpaiHChbKOIO, MIATPUMYIOYa orepaliiHa
cuctema. Ilim vac aHayizy mporpaMm akIeHTOBaHO YyBary Ha TaKHUX TMOKa3HUKAaX:
amapatrHe  3a0e3mledeHHs,  103a0uniTi, 3MIHHICTH  THapaMeTpiB  MOJejeH,
IHTEPaKTUBHICTb, MDKIUCIMIUIIHAPHICTh 3aCTOCYBAaHHS, MOXJIMBICTh aKTUBI3yBaTU
MEBHI Mi3HaBaJbHI J1i Y4YHIB, CTYIIHb Teimidikallii. Bce e Bumarae BijJ menaroris
MOCTIHHOTO  PO3BUTKY  HU(PPOBUX  KOMIETEHTHOCTEM B  MpodeciitHoMy
BJIOCKOHAJICHHI, a TaK0X KOHKPETHUX JWIAKTUYHUX 3HAHb 1 HABHUYOK IIOJI0
BUKOPHUCTAHHS [IUX TEXHOJIOT1H B IEBHOMY HaBUYAJIbHOMY IIPEIMETI.
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[lincymoByroun, 3a3HauuMo HacTymHe. [lomupeHH0 1HHOBAIIMHUX MPAKTHK 1
NosiBl HOBUX €(EeKTHBHHMX pilIeHb HU(POBOI MOJEpPHi3aIlii OCBITH, 3a0€3MEUYECHHIO
MeJJaror1YHOl aKTyaJIbHOCTI €JIEKTPOHHUX OCBITHIX PECYPCIB CIIPUSE:

- B3a€MHUI OOMIH 3HaHHSMH, B3a€MHE HaBUaHHS Yy JOCBITYEHUX BHKIIAJadyiB,
KOMaHAHa po0oTa, M0 MOXE 3a0XOTUTH BYHUTENIB BIPOBAKYBaTH IU(POBI
HPUCTPOI, CEpBiCH, TOATKHU JJIs1 HABYAHHS;

-3acrocyBaHHs wmojmeni SAMR - (substitution, augmentation, modification,
redefinition), To6To nMpoBi MPUCTPOI CIIOYATKY 3aMiHI0IOMb ICHYIOUYl IHCTPYMEHTH,
MOTIM BUKOPUCTOBYIOTbCS [UISl po3uipeHHs HABYAHHS, HAPEINTi JONOMAararoTh
MoOugikysamu Ta nepeocmuciiodamiu METoId HaBYaHHS;

- CIIBIpans 3 PO3pOOHHMKAMH  TMPOTPaMHOrO  3a0e3ledyeHHs Ta  BeO-
PO3pOOHMKAMH OCBITHIX PECYPCIB.
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cepeaHboi ocBiTH. Po3rnsHyro 1MGPOBY MOJEPHI3allil0 OCBITH SK CYJacHHHA BHUKJIHK
npodeciiHOMY BIOCKOHAJICHHIO BYUTEIIB.
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Summary. Pinchuk O.P. Some aspects of digital modernization of the general secondary
education system. The digital modernization of education is considered as a modern challenge to
the professional development of teachers.

Keywords: digital modernization, general secondary education.

AHHoTanusi. Hexoropble acnexkTbl UHUGPOBOH MOJEPHU3ALUUHM CHCTEMbl 0OOLIEro
cpeaHero ooOpa3oBaHusi. PaccmorpeHo 1udpoByr0 MOAEpHM3AIMIO  O0pa3oBaHUA  Kak
COBpPEMEHHBIH BBI30B MPOGECCHOHATHFHOMY COBEPIIICHCTBOBAHUIO YUUTENEH.

KuroueBblie ciioBa: nndpoas MoaepHu3anus, oouiee cpeaHee ooOpa3oBaHue.
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BUKOPUCTAHHA BIJEO KOHTEHTY JIK CKJIATOBOI IIU®POBOI OCBITH Y
DOAXOBIM ITIAT'OTOBII MAUBYTHIX BUUTEJIIB TPYJ1OBOT'O HABYAHHA

CydacHe iH(oOpMaIiiiHE CyCHUJIbCTBO BHUMAara€ MIBUAKOI ajanTamii 10
paauKadbHUX 3MIH y BCiX cdepax icHyBaHHs mojactBa. Came Ttomy B 2016 p
€Bponeiicbkka KoMmicig 3ampoBaawia Pamky 1udpoBoi KOMIETEHTHOCTI st
IPOMAJIsiH, SIKa BUBHAYAETHCS OJHIEIO 3 MPIOPUTETHUX B PO3BUTKY KOKHOTO 1H/IMBI/A.
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B xontekcti Konnerii HoBoi ykpaincekoi mxonm [3], 3akony mpo ocBity (2017) [2]
3aKJIayd BUINOI MEAaroriyHoi OCBITH, B IEpIIy Yepry, MOBUHHI OyTH 3allydeHl 0
CTBOpPEHHSI IIU(POBOTO HABYAIBHOTO CEPEIOBUIIA, MOYNHAIOUHN 3 0A30BUX CKJIAJ0BHUX
Uu(ppOBOI KOMIETEHTHOCTI M IO BIPOBAKEHHS 1HHOBAIIMHUX METOAWK HaBUYAHHS
(3MilIaHe HaBYaHHS, XMapHe, MOO1IbHE ToI0). Taka 3HayHa yBara mudpoBiid OCBITI
OPUAUISETBCA 1€ ¥ TOMY, IO BHUPIMIAJILHUM Ha ChOTOJHIMIHIA JCHb € HaOYyTTH
BMIHHS OpPIEHTYBAaTHUCh y BEJIWYE3HOMY IIOTOIll 1H(OpMAIlii, BUILIATA IOTPIOHY,
o0pobmsatu ii Tomo. OTxe, i1HPOpPMAIIITHO-KOMYHIKAI[IHHI TEXHOJIOTIi CTalTh
BOKJIMBUMH KOMITOHEHTAMH HaBYaIbHOI JisTbHOCTI. Ha Ham morisa y miaroToBil
MaiOyTHIX BUMTENIB TPYIOBOTO HABUAHHS Ta TEXHOJIOTIA Ba)XJHUBHM € €(EKTHUBHE
BUKOPHCTAHHS HABYAJIBHOTO BIiIEO KOHTEHTY SK IIJI Yac BUBYCHHS HOBOTO
MaTepially, TaKk 1 B CaMOCTIHHIA poOOTi, MO 3HAYHO MIABUILYE CHPUUHATTS
1H(popMarlii Ta J03BOJIsI€ IEPCOHAI3YBATH HaBUalbHUM Tipouec [1].

Kpim Toro, B ymoBax OOMEXKEHMX MOXIJIHUBOCTEH MO0 O3HAMOMIIEHHS 3
MEepPEeIOBUMHU TEXHOJOTISIMU Ta OCTAaHHIMHM JIOCATHEHHSAMH TEXHIKH MII0Ip Ta
«Hapi3Ka»  BijeoMarepiajiB  HAYKOBO-TIONMYJISIPHUX  Mepenad,  BiJieo(diUIbMIB,
CTBOPEHHSI MPE3CHTAlllN (CJIaifliB) 3 BUKOPUCTAHHSIM EJIEKTPOHHUX 1HPOPMaLIMHUX
pecypciB  MpH BHUKJIAJACHHI TEXHOJOTIYHUX JUCHHUIUIIH € Yd HE €JIUHOI0
aIbTEPHATHUBOIO.

[TonynsgpHuMU BiZile0O TpOrpaMamu, IO JOCTYIMHO Ta IIKABO BHUCBITIIOIOTH
HOBUHKU TEeXHIKM Ta TexHousorii € «Cynepmammnauny, «Cynepcrnopynmn», «Sk 1e
nparoe», «Sk 1e podutbes» Tomo. «baHk» Takux Bijieo Mporpam (3arajibHUM o0csr
— 500 I'6aiiT) ycminHO BUKOPUCTOBYETHCS B crienianizoBaHoMy kaOineti LIAITY im.
B. BunHuMueHka Ha (Qi3UKO-MaTeMaTUYHOMY (akynbTeTi Kadeaporo Teopii 1
METOJIMKH TE€XHOJIOTTYHOI MiJTOTOBKH, OXOPOHU Mpalll Ta OE3MEeKU KUTTEISIIBHOCTI
y ($axoBii MIArOTOBLI MaOyTHIX YUUTENIB TPYAOBOTrO HaBYaHHS, B MEPILY Yepry Mmija
yac Jekimii. BogHouac, ciin BpaxyBaTu BIUIUB Ha €(EKTHUBHICTh BUKOPHUCTAHHS
TaKMX YWHHUKIB SIK TpuBaiicTh (Pparmenty (10-15 xB.), KpomiTka MiATOTOBKA B
no0opi Marepiany (momgaTkoBui uac), mudposi komnrteHiii (kopuctyBanHs KT,
MpOTrpaMHUM 3a0€3MEeUeHHsAM), HAsBHICTh CYyYaCHUX MUIBTUMEIINHUX TMPHUCTPOIB 3
ypaxyBaHHSAM IXHIX 0OMEKeHb (BENUKI ayIiTopii).

JlocBi 3acTOCyBaHHS BiJIcO NPHW BHUKJIAMaHHI JucuuIiuniH «PobGodi marmmHm,
«OCHOBM TexXHIKM 1 TexHoJOTi», «TexHonorii BUPOOHUIITBA KOHCTPYKIIIIHUX
MarepiaiaiB» 3acBIAYMB JIMCHI MEepeBaru TAKOrO YHAOUHEHHs: aKTHBI3allisl yBaru 3a
paxyHOK CTHUMYJIIOBaHHS 30pOBOTO Ta CIYyXOBOTO BIAYYTTIB, 1 $IK HACIIJOK —
30UTbLIEHHS 00’€My CHPUNHATOT 1HGOpPMAILll, CTUMYIIOBAHHS 3alllKaBICHOCTI 0
TEXHIKM Ta TEXHOJIOTiH, 3a0X0YCHHS 10 BUKOHAHHS 3aBlaHb CaMOCTIHHOI poOoT 3
nomyky iddopmallii Ta MIArOTOBI JOMOBIJIEH 13 BUKOPHUCTAHHSAM MOMYJISIPHUX
nomykoBux pecypciB Google, Youtube Tomro, HaBiTh B peskrMi OHJIAKH.

Takum yrHOM, BCE BUINE3a3HAUCHE CIPHUATHUME SIKOCTI HaBUAHHS Ta aJamTailii
MIEBHOIO MIPOIO JI0 IU(PPOBOTO CYCHIIHCTRA.
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Anoranisi. Psoens C.1. BukopuctanHs Bile0 KOHTEHTY SIK CKJIaA0BOi HM(poBoI 0CBITH
y (axoBiii nigroroBui Maii0yTHIX BUUTETIB TPYA0BOr0 HABYAHHS. Y CTaTTi PO3TISHYTO POJb Y
MIJTOTOBIII MaHOYTHIX BYWTEIIB TPYAOBOIO HaBYaHHS OAHIET 13 CKIAAOBUX IUGPOBOL
KOMIIETEHTHOCTI — CTBOpPEHHs, 100ip Ta BUKOpHCTaHHS KOHTeHTY 4epe3 IKT, B Tomy umcmi 3a
JIOTIOMOT'O0 cepBiciB [HTEpHET.

KirouoBi cioBa: 1mudpoBa KOMIETEHTHICTh, iH(OpPMAaNiifHO-KOMYHIKALIWHI TEXHOJIOTI],
M1rOTOBKA BYUTEIIB TPYAOBOIO HAaBUAHHS.

Summary. Ryabets S.I. The use of video content as a component of digital education in
the special training of future crafts lessons teachers. The article considers the role in the
preparation of future teachers of labor training of one of the components - the creation, selection
and application of content with ICT, including using the Internet services.

Keywords: teacher of mathematics, reorganization, preparation of future teachers, system of
training of future teachers of mathematics.

Annoranusa. Psben C.M. Hcnoab3oBaHHe BHAE0 KOHTEHTA KAaK COCTaBJISIONIIEH
uu(ppoBoro o0pa3oBaHusi B CHEHHAJLHOH IOArOTOBKe OyIylIMX Y4YHMTeJeidl TpyI0BOro
o0ydenusi. B cratbe paccMoTpeHa poiib B MOJATOTOBKE OyAYIIMX y4UTENeld TPYJOBOrO OO0ydeHUS
OJIHOM M3 COCTaBISAIOLIMX — CO3/laHue, 0TOOp U npuMmeHeHue koHteHta ¢ KT, B Tom uucne npu
MOMOIIIH cepBUCOB MIHTEepHET.

KiawueBbie cioBa: LludpoBas KOMIETEHTHOCTh, WH(OPMAIIMOHHO-KOMYHHKAIIMOHHBIE
TEXHOJIOTUH, MOATOTOBKA YUUTEJIEH TPYIOBOTO OOYUECHHUS.
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ISLOBODIANUK@GMAIL.COM BUKOPUCTAHHS EJTEMEHTIB IHTEPAKTUBHOI
OCBITHBOI INIAT®OPMHA B OCBITHLOMY ITPOIIECI 3 ®I3UKHN

3BakaloyM Ha XapaKTepHI OCOOJMBOCTI CydacHOi reHeparlii 37100yBadiB MOBHOI
3arajJbHOI CEepeAHBbOI OCBITH, MIAXOAW JO OpraHi3alli OCBITHBOIO HPOLECY
noTpeOyoTh MojepHizalii. Onopor y HaBYaHHI MalOTh CTaTH: PO3MOJILI,
CTPYKTYpYBaHHSI, OJHO3HAYHICTh Ta 3pO3YMUIICTh HaBYAJBHOIO Marepiany,
MpaKTUYHE 3aCTOCYBaHHS 3HaHb, BUKOPUCTAHHS Bi3yasi3allli, aKTUBHE 3aJIy4CHHS
CYy4aCHHMX TEXHOJIOT1H, TEXHIYHUX 3ac00iB Ta Online-komyHikarfis.

Ha panoMy erami akTHBHOIO PO3BUTKY Web-TEXHOJOTIA € MOXIIMBICTb
JIOTIOBHIOBATH apcCeHall TPaJAMIIIHHUX AWJAAKTUYHUX 3aCO0IB KOJIEKIIE€H 3aco0iB
HOBOTO TMOKOJIIHHS, YPI3HOMaHITHIOIOYH IPUHOMH 1 CTOCOOM OpraHi3allii HaB4ajJbHO-
Mi3HaBaJIbHOI AisUTbHOCTI Y4HIB [1]. ChOTOAHI BENWKI MEPCIEKTUBU BOAYAIOTHCS Y
palioHaJbHOMY BHKOPUCTaHHI IUIAKTUYHHUX 3aco0iB, SIKI 0a3yrOThCsl Ha OCHOBI
XMapo OPIEHTOBAHMUX CEPBICIB Ta IHTEPAKTUBHUX OCBITHIX Tuiatdopm. [Ipukmagom
oCTaHHIX € po3pobka kommanii Mozaik Education — mozaWeb [2].
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Ha  web-caiiti mozaweb.com mpencTaBieHO KOHTEHT  HABUYaJIbHOTO
npU3HAYeHHs, 30Kkpema, 3D Mojeni, OCBITHI Bifeco, 300pakeHHS Ta ayaiodaiiim.
Buutens Mae 3MOTy BUKOPHUCTOBYBATH iX Ha ypolll (i1 UTFOCTpYBaHHS (I3UYHUX
SIBUII, TPOIIECiB, 3aKOHIB TOIIO) B MeEXaxX CIHUJIbHOI pOOOTH 3 YYHSMH, a TaKOXK
OpraHi30BYBAaTH iX CaMOCTIMHY IISUTBHICTD Y TTO3ayPOYHHI Yac.

Cepen po3poO0K HasBHI TOTOBI MOJEII, 10 JalOTh MOXKJIMBICTB: BI3yalli3yBaTH
(hi3uyH1 SBUIIA 1 MPOIECH, K1 BiOYBAIOTHCS B PI3HOMAHITHUX MPUJIAJIax, IPUCTPOSIX
1 MexaHi3Max (TepMOMETPHU PI3HOTO MPUHIUMY Aii, TpaHCHOPMATOpP, TYYHOMOBEIIb,
TEPMOSIICPHUAN PEAKTOP, TEHEPATOPH Ta €IEKTPOJIBUTYHH 3MIHHOTO a00 MOCTIHHOTO
CTpyMy TOIIO), JEMOHCTPYBaTH Ta PO3KPUBATH CYTHICTh SIBUI Ta MPOIECIB
(mommpeHHsT XBWJIb, TOBEpXHEBHMU HaTiAr, edekt Jlomiepa, paaioaKTHUBHICTB,
HEBAaroMiCTh TOIIO), SIKI € BAXKJIUBUMHU 11 (QOopMyBaHHS (I3UYHUX 3HAHb Ta
neMmoHcTpamii ix 3actocyBanHs. Okpemi po3poOkm kommanii Mozaik Education
HOCSITh 1CTOPUKO-KYNbTypHHUIA Xapaktep. Cepen kontenty € 3D moneni, 30pieHTOBaHI
Ha 3a0e3MeUeHHs] PUHIIUITY 1CTOpU3MY, HaNpukiaj, « D13UKd, KOTP1 3MIHUIIU CBITY.

3MiHa KapTUH CBITY, B IIJIOMY, TIOB’sI3aHa 3 PO3BUTKOM TEXHIYHHX 3aC00iB Ta
IIMOWHOIO T3HAHHS JIIOJMHOI0 CBITY. 3 mos3uilii GopMyBaHHA (I3WYHOI KapTUHU
CBITY, ii €BOJIOLII] B MPOIIEC] PO3BUTKY HAYKU 1 TEXHIKH, €(PEKTUBHUM B OCBITHHOMY
Mpolleci € BUKOPUCTAHHS MOJENeH, fKI MOKa3yloTh (yHIAMEHTaNi3M BiIKPHUTTIB,
BU3HAYAIOTh TIEBHI BIXM B PO3BUTKY HAyKW 1 TexHikW. Hampukiazn, eBorowis
TPaHCHOPTY, HOCiiB iH(opMallii, BilicCbKOBUX BMHAXOMIB TOIIO. IX BUKOPUCTAHHS €
0CcOOMMBO €(PEKTUBHUM Ha YpOKax-y3aralbHEHHSX, B KOHTEKCTI PO3TISIAY TeM
«®di3uKa 1 HAyKOBO-TEXHIYHUI TIporpecy, «Posib HAYKH 1 TEXHIKU B JKUTTI JIFOJAUHU Ta
CYCIUIBHOMY PO3BUTKY», MIITOTOBIII MPOEKTIB, BIAMOBIIHO 10 HABYAJIbHUX MPOTpaMm.

@i3MKa K CBITOIJISAHA HAYKa (POPMYE, OKPIM MPEAMETHUX, 1€ ¥ MIKIIPEIMETHI
Ta METanmpelIMETHI MOHATTA. 3 I[I€0 METOK BapTO BHUKOPUCTOBYBaTuU psia 3D
MOJIeNIel, cepell SKUX: YTBOPEHHS 3BYKY, OJMCKaBKH, MPUHIUN MiTHATTS HAdTH Ha
MOBEPXHIO, CTAHI[Ii OYUIIICHHS CTIYHUX BOJ, TPUHIUI YTBOPEHHS 3BYKY B MY3HUUHHX
IHCTPYMEHTAX.

EdextuBHoto ¢dopmMoro poOOTH, Yy KOHTEKCTI BHXOBAHHS Ta ITiABUIICHHS
1HTEepecy /10 BUBYCHHS (PI3UKH, € MPOBEACHHS EKCKypcii. B ymoBax choromeHss,
TaKuil BUJ JISUTBHOCTI HOCUTh MOOAMHOKHM Xapaktep. [Ipore, cydacHi TexHOJOTIi
JAl0Th MOJKJIMBOCTI HAJgaTH WOMY CHCTEMHOCTI 3aBJSKHA ICHYIOUHMM BIpTyaJIbHUM
My3€iM Ta BIPTyaJlbHUM JIabOpaTOpisiM, Kl MOSCHIOIOTH AISUIBHICT BUEHOTO MpU
3M11IICHEHH] BIAMOBIIHOTO BIAKPUTTS, HaNpuKiaj, sadopartopis Hikomu Tecna, Mapii
Kropi, matictepus [Nanineo Namines. OgauM 13 1oCTynmHUX 3aBaaHb € BikTopuHa, ska
MICTUTh 3aITUTaHHSI 3arajJbHOPO3BUBAIOUOTO XapaAKTEPy.

BucnoBku. CydacHuil cTaH PO3BUTKY 1H(GOPMALIMHUX TEXHOJIOTIH HaBYaHHS
7A€ MOXJIMBICTh YPI3SHOMAHITHUTH Ta OCYYaCHUTH OCBITHIM Mpouec, pO3LUIUPUTH
noctyn a0 iHdopmarlii Ta Bi3yasli3yBaTH MPOIECH, SIBUIA, 00 €KTH, K1 3a TEBHUX
NPUYMH HEMOXJIMBO MPOJAEMOHCTPYBaTH B  peaJibHOMY daci. HasBHICTH
IHTEPAKTUBHUX JIEMOHCTPAIIIMHUX MOJIeNIeH PI3HUX PO3POOHUKIB A€ 3MOTY BUHTEIIIO
o0Oupartu came Ti, AKi € HaHOUTbII AOUIILHUMHU, BUXOASIUU 3 PIBHS PO3BUTKY YUHIB Ta
TOTOBHOCTI JO0 CIIPUUHATTA, a JUIsl y4HS 3a0€3Me4yl0Th MOKJIMBICTh HaBYATHCS Ta
MaTH JOCTYyN A0 HaB4ajabHOI iH(popMalii y Oyab-skomy micii. OfHaK, iX aKTUBHOMY
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BUKOPUCTAHHIO TOBHMHHO TMepeayBaTd  (OpMyBaHHS pO3yMIHHS  CYTHOCTI,
BJIACTUBOCTEH Ta OCHOB MepeOiry sSBUII, 3aKOHIB, 3aKOHOMIPHOCTEH, MPOILIECIB TOIIIO.

Jlireparypa:

1. Cnobonsurok LIO., 3a6omotamii B.®., Mucninpka H.A. TexHomorii Ta MeToan HaBYaHHS Yy
KJIacax TyMaHITQpHOTO CHOpsSMYBaHHS (Ha TPUKIAZaX MPEIMETIB  OCBITHBOI  Taiysi
«[Ipupoao3HaBcTBO»): HaBY.-MeTO/1. ociOHMK Binnuus, 2018. Himan-JIT/. 148 c.

2. Mozaik Education [Exexrponnuii pecypc]. — Peskum mocryma: https://www.mozaweb.com.

AHortania. Cinodonsinok LIO. BuxopucTanHsi ejleMeHTIB iHTePAKTHBHOI OCBIiTHBOI
miargopMu B OCBiTHLOMY mpoueci 3 ¢i3MKkuH. Y CTarTi pPO3MIIAHYTO HUISIXHM BUKOPHUCTAHHS
KOHTEHTY wWeb-caliTy mozaweb.com y mporieci HapuaHHS (i3HUKH.

KurouoBi ciioBa: ocBiTHil nporec, 3D moaeni, HaBuaHHs (izuku, mozaWeb.

Summary. Slobodianiuk I. Use of Elements of the Interactive Educational Platform During
Learning Process of Physics. The article describes how to use the content of the website
mozaweb.com in the process of teaching Physics.
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CAUT «(I[IKABA CTEPEOMETPISI» SIK EJIJEMEHT JJUCTAHIIIMHOT O HABUAHHA
YYHIB 3II(IIT)O

3a pganumu [4] 6mu3pko 30% yuHIB 3aknaaiB npodeciiiHoi (mpodeciiiHo-
TEXHIYHO1) OCBITH € IMITITKaMU 3 Majo3a0e3nedeHux ciMel abo ciMeil 3 HU3bKHUM
piBHeM aoxomy. Binrak Taki MIITKH HamMararoThCs 3HAWTH poOOTy y Bimi 15-16
pOKIB abu 3a0e3rneuuTd cede Ta MO MOXKJIMBOCTI CBOiX piaHuX. Taka cuTyaris
MPU3BOJIUTh JIO TOTO, IO TaKi y4YHI MPOMYCKAIOTh 3aHATTS 4Yepe3 UYaCTKOBY
3alHATICTH HAa poOoTi. JJs 1iel kareropii yuHiB JepkaBa nependaynia AUCTAHIIIHY
dbopmy HaBUaHHSA y 3aKiianax npodeciitHoi (mpodeciitHo-TeXHIYHOT) OCBITH.

3rigHo 3 Haka3oM MiHicTepcTBa OcBiTH 1 Hayku YKpainu Big 25.04.2013 Ne 466
[3], «mim ngucTaHIIAHUM HaBYAHHIM PO3YMIETHCS IHAMBIAYATi30BaHUI IIPOIEC
HaOyTTS 3HaHb, YMiHb, HABUYOK 1 CIIOCOOIB Mi3HABAJIBHOI JISJIBHOCTI JIFOJAMHU, STKHHA
B1IOYBAa€ThCS B OCHOBHOMY 3a OIIOCEPEIKOBAHOI B3a€MOJIl BIIJAJICHUX OJHUH Bij
OJIHOTO YYaCHHUKIB HABYAIBHOTO TPOIECY Y CIEMiaTi30BaHOMY CEPEIOBHIII, SKE
¢byHkIioHye Ha ©0a31 CydyaCHUX IICHXOJIOTO-TIEaroriyHux Ta iH(popMaLiiHo-
KOMYHIKAIITHUX TEXHOJIOT1i1.

CucreMoTexHiyHe 3a0e3nedeHHs AUCTAHI[IWMHOIO HaBYaHHSA BKIIOYae BeO-
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pecypcy HaBYAIBHUX AHWCIMIUIIH, M0 HEOOXITHI 11 3a0e3MedeHHs] MUCTaHIIMHOTO
HABYaHHS, MOXKYTh MICTUTH: BIJI€O- Ta ayAi0 3allMCH JICKIIH; MPaKTUYHI 3aBAaHHSA 13
METOJIMYHUMU PEKOMEHJAIIIMHU 100 iX BUKOHAHHA, BIPTyalbHI TPEHAXKEpHU 13
METOJMYHUMH PEKOMEHJIALISIMU IIOJ0 X BUKOPUCTAHHS; MMaKETH TECTOBUX 3aB/laHb
JUISL  TIPOBEJEHHS KOHTPOJBHUX 3aXOJliB, TECTyBaHHS 13 aBTOMAaTH30BAHOIO
NEePEBIPKOIO PE3yJIbTaTIB, TECTYBaHHS 13 IMEPEBIPKOIO BHKJIaJadyeM; ALIOBI irpu 13
METOIUYHUMU PEKOMEHAAINISMH 00 X BUKOPUCTAHHS; €JICKTPOHHI 010J110TEKH YH
MOCWJIAHHS Ha HAX Ta 1HIII peCypCcH HaBYAILHOTO TIPU3HAYCHHS.

BpaxoByroun BHIIe3a3HaucHE, po3podseHo cailT «llikaBa crepeometpis» [5],
KU MOke OyTH BUKOPUCTAHUH K €JIEMEHT JUCTAHIIMHOTO HaBYaHHS CTEPEOMETPIi
YUHAMH 3aKiaaiB mpodeciiinoi (mpodeciiiHo-TeXHIYHOT) OCBITH MiJ Yac BUBYCHHS
kypey reometpii 10 1 11 xmaciB [1, 2]. Caiit cTBopenwmii Ha turardopmi Google Sites,
TOMY MOTrO MO>KHA BIJIKPUBATH SIK HAa KOMIT I0TEp1 1 TUIAHILETI, TaK 1 HA MOOLJIbLHOMY
tenedoHi. CallT MICTUTH JIOMAITHIO CTOPIHKY (Maj. 1), sKa CKIagaeThCs 3 YOTUPHOX
PO3ILIIIB:
po3ain 1. mapaneiabHICTh IPSIMUX 1 IJIOMIKUH Y IPOCTOPI;

O3/ 2. NEPIEHIUKYISPHICTh MPSIMUX 1 IUTOIIMH Y TIPOCTOPI;
po3111 3. reoMeTpuyHi PIrypH Ta Tijia 00epTaHHS;
pOo3111 4. KOOPJUHATH 1 BEKTOPH Y IIPOCTOPI.

Koxen 3 HaBeeHUX BHINE PO3JAUIIB CKIATAETHCA 3 YOTUPHOX MIAPO3ILITIB:

TeOopii, MPAKTUKH, KOHTPOJIIO Ta BIAEO (Madl. 2).

N O StereoPTO v

Teopia MpakTuxa Kowtponn Bigeo

Mau. 1. lomaniHsa CTOpiHKa calTy Mau. 2. Iligpo3aiau cauty

- meopis — 1001pKa TEOPETUUHUX MaTepiaiiB 3 MATIOHKaAMU;

- npakmuka — CUCTeMa KOMIIETEHTHICHO OpPiI€HTOBAaHUX 3aBAaHb, PO3B'I3YIOUH
Kl Y4YHI 3MOXYTh BJOCKOHAJIOBaTH CBOi MAaTeMaTHU4HI HaBUYKU Ta
PO3BMBATH MaTeMaTUYHY KOMIIETEHTHICTb;

- KOHmMpOJb — 1IKaBi 3aBJaHHA y (PopMi Ipu JyIsl IEPEBIPKU 3HAHD;

- 8i0eo — HAOYHHUN MaTtepiai JIJIsl KPaIoro po3yMiHHS TEMHU.

Y4Hi MarOTh 3MOTYy CaMOCTIMHO ONpanbOBYBaTH Martepiayl, pO3B'S3yBaTu
MPaKTUYHI Ta KOHTPOJIbHI 3aBaanHs. KoHCymbTallli 3 BUKJIaaueM MOKHA TPOBOIUTH
3a TOTIOMOTOF0 €JIEKTPOHHOT TOIITH YH 1HAWBIAYaIbHO Y BiJIBEICHUI JIJIS IILOTO Yac.

3aranoMm, AMCTaHIUIWHE HABYaHHS MAaTeMaTUKH, 30KpeMa CTepeoMeTpii, is
yuniB 3II(TIT)O, axi HEe MalOTh 3MOTH MOCTIHHO BIABIYBaTH 3aHATTS € XOPOIIUM
MOIITOBXOM JIJIsl PO3BUTKY CaMOOpraHi3ailii Ta CaMOOCBITH.
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MPOBJIEMH OITHIOBAHHS THOOPMAIIMHO-IIA®POBOI KOMIIETEHTHOCTI Y
MAWBYTHIX ®AXIBIIIB KOMIT'IOTEPHUX TEXHOJIOT'TH

OcBiTa HaJlEXKUTh 1O HAWBAXJIMBIIMIMX HANPSMKIB JEpP>KaBHOI MOJITUKH
Vkpainu. «HamionansHa crpaTeriss po3BUTKY ocBiTM B Ykpaini Ha 2012-
2021 poku» [2] BU3HAYA€E OCBITY SIK CTpATETiYHHUN PECYPC COLIaTbHO-EKOHOMIYHOTO,
KYJIBTYPHOTO 1 JyXOBHOI'O PO3BUTKY CYCIIJIbCTBA, MOJIMIIEHHS AO0OPOOYTY JIOAEH,
3a0e3MeUeHHs] HAIllOHAIBHUX 1HTEPECiB, 3MIIIHEHHS MIDKHAPOJHOTO aBTOPUTETY W
(dbopMyBaHHS TO3WUTHUBHOTO IMIJKYy Hamioi Jep)KaBu, CTBOPEHHS YMOB s
camopearizarii KoXHOI ocoOuctocTi. SIKicHa OCBiTa € HEOOXITHOK YMOBOIO
3a0€3MeUYeHHs CTAIOTO JEMOKPATHYHOTO PO3BUTKY CYCHIIBCTBA, KOHCOJIIAIlIl BCIX
HOro 1HCTUTYLIM, TyMaHI3alii CyCNUJIbHO-€KOHOMIYHHUX BIJTHOCHH, (OpPMYBaHHSA
HOBUX JKUTTEBUX OPIEHTUPIB OCOOUCTOCTI.

CydacHe CyCHIIBCTBO >KMBE B MEpIOJ, KOJM MailKe BCl MOro I1CHYBaHHS
MOB’sI3aHI 3 KOMIT'IOT€paMH Ta IXHIM BUKOPUCTaHHSM. ToMy MH BBa)XKaemo, IO
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npo0sieMi MATOTOBKM MaiOyTHIX ¢axiBiiB koM torepHux TexHojoriii (KT) cmin
NpUAUIATH OKpeMy yBary. B emoxy ctpimkoi nudporizaiii iHbopmaliiHo-uudppona
komneTeHTHicTh  (IIIK) MaitbytHix ¢axiBimiB KT crae  HaampeaMeTHORO
KOMITETEHTHICTIO.

HannpenMeTHi KOMIETEHTHOCT! BioOpa)xaroTh Ty YacTKy 3MICTy OCBITH, sKa
XapaKTepU3y€e OCBITHIN pe3ysbTaT, 10 HE MOB’S3aHUM 3 KOHKPETHOIO MPEIMETHOIO
rajay3s3lo 1 Bigirpae pojib ©Oaszucy st ¢GOpMyBaHHS 1 PO3BUTKY IHIIHMX
KOMIIETCHTHOCTEH [8]. ¥V 3B’s3Ky 3 MM Ha TOPSAAOK JICHHWH BHWHILIA MpoOiema
ouiHoBaHH: piBHA chopmoBanocTi ILK y maitdbyTHix daxisuis KT.

JIOCHI/PKEHHIO BU3HAYEHHS PIBHSI KOMIIETEHTHOCTI MPHUCBSATHIN  Iparli
AM. TI'ypxkiit, M.B. Insin, €.M. Kamunekuii, M.I. Cagosuii, H.M. Cukopchka,
A.1O. Itumak, O. B. Ouapyk, H. B. Copoxko [1; 3; 4; 5; 7; 8] Ta iH.

butopyceki  Bueni  €.M. Kamuupkuii,  M.B. Insin, = H.M. Cuxopcbka
OOTPYHTYBaJIM YOTUPUCTYIIHYACTY OIIHKY PIBHIB 3aCBOEHHSI HABYAJILHOT'O MaTepiaity
(KOMIIETEHTHOCTI): PiBEHb MPEJICTABICHHS, PIBEHb PO3YMIHHS, PIBEHb 3aCTOCYBaHHS,
piBeb TBOpuocTi [4]. A.IO. llltumax [8] mnpomoHye TIpu BHU3HAYEHHI PIBHS
KOMIIETEHTHOCTI Cy0’€KTa HaBYaHHS Ha ITiJICTaB1 OLIIHOK, OJIEP’)KAaHUX B OCBITHHOMY
Mpolleci CNUpaTUCh Ha TPUPIBHEBY TIpajallil0 piBHIB KOMIIETEHTHOCTI 3a
JTUCHUIUIIHAMY 1 IUKJIaMU: HU3bKUH, cepeH1N, BUCOKUU Ta YOTUPHUPIBHEBY I'pajallito
KOMIIETEHTHOCTI CyO0’€KTa HaBUaHHA 3arajoM: €JeMEHTapHUM, MOPOTOBHA,
niaBUILIEHUN Ta npodeciitauil. [1ig yac Bu3HaueHHs piBHS c(hOpMOBAHOCTI HUPPOBOI
komreTeHTHOCTI  O. B. OBuapyk, H. B. Copoxo [3] mnpomonyooTh po3risgaTv
IHTErpanilo MbK TppOMa BUMIpaMU (TE€XHOJIOTIYHHMM, €TUYHHWI, KOTHITUBHHMI), IO
3a0e3neuye yCBIJIOMJIEHHSI TOTO MOTEHIIaTy, IO MPOMOHYEThCS TEXHOJIOTISIMU, SIKI
Jal0Th 0co01 MOKJIMBICTH IMOUIMPIOBATH 1H(OpMAIII0 Ta CHUIBHO OyayBaTh HOBI
3HaHHs (puc. 1). TexHOIOTIYHUIA BUPIM Ja€ 3MOTY BUPILIYBaTH MpoOJIeMHu i IIATH B
HOBUX TEXHOJIOTIYHMX KOHTEKCTax (CepeloBHINAX), KOTHITUBHUM BUMIPOM
BH3HAYA€THCS 37aTHICTh YMTATH, BIIOMpATH, IHTEPNPETYBATH W OIIHIOBATH JaHI Ta
B1JIOMOCTI, 3 YpaxyBaHHSIM IXHbOI JOLUIBHOCTI Ta HAIIMHOCTI; ETUYHUM — 3/aTHICTh
KOHCTPYKTHUBHO,  BIJIMIOBIIAJIBHO Ta 3MICTOBHO  B3a€EMOMISATH 3  1HIIHMH,
BUKOPHCTOBYIOYH BIJIMOBITHI TEXHOJIOTI].

Posrasgatoun acnekt po3sutky 1K y maitOyTtHix daxisiis KT mu BBaxkaemo 3a
JIOIUIBHE JTOAAaTH 1€ YeTBEpTUMl BUMIp — mpodeciiiHo-opieHToBaHmi (puc. 1), 1mo
3a0e3nedye OpieHTalll0 Cy0’€KTIB HAaBYaHHA Ha IXHIO MaiOyTHIO mpodeciiiHy
IISUIBHICTD.

[ EXHOAOTHMHWUA BAPIM
ETHUHUEA BUpin —|ILLK 4+—{HOrHITUBHUI BUPIM
lpodecidHo-OpIEHTORBAHMIA BAPIM

Puc. 1. InTerpyBannsi BUMipiB iH(popmaniiHO-unppoBoi KOMIIETEHTHOCTI
Mai0yTHIX (paxiBUiB KOMII’FOTEPHUX TEXHOJIOTIH

st BuzHauennst piBHs copmoBanocTi IIIK mu mpomonyemo 3acTocoByBaTH
pO3po0JIeHy CUCTeMy aHKeTyBaHHS [6], Ky 3 METOI 3pYYHOCTI BHUKOPHCTAHHS B
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MEPCIEKTUB] TMOMAIBININX JOCITIIKEHb IUIAHYEMO peali3yBaTH B YMOBaxX XMapo
OpIEHTOBAHOTO OCBITHBOTO CEPEOBHIIIA.
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BUKOPUCTAHHS CYYACHUX IKT ITPU BUBUEHHI 3MICTOBOI JIHII «®YHKIIIi»
B KYPCI AJITEEPA OCHOBHOI HIKOJIA

CborozieHHss ~ BUMAarae  BIPOBAKEHHS  1H(GOpMALIHHO-KOMYHIKAIMHUX
texHosorii (IKT) B ocBiTHI mporec miIs peanizaiii HalloOHAJIBHOI MporpamMu
iHdpopmaTuzanii Ta mnpoekty «HoBa ykpaincbka wmikonay (HVYII). Hakazom
MinictepctBa ocBiTH 1 Hayku Ykpainu Ne 910 Bix 7 cepnus 2014 poxky BiAMiHEHO
3a00pOHY Ha BUKOPUCTAaHHS MOOUIBHMX TeNedOHIB Yy HaBUANbHUX 3aKiajiax.
3Bakaloud Ha 1€, BapTO pO3IMJISHYTH MOXJIUMBICTh BUKOPHUCTAHHS MOOLIBHHUX
JI0JaTKIB K ocobnuBoro Buay cydacHux IKT y HaB4aibHO-BMXOBHOMY HpOIECI,
30KpeMa, MiJ 4Yac BHUBYCHHS Kypcy anreOpu OCHOBHOI mikonu. [lepegacamu
BUKOPUCTAHHA MOOUIBHUX NPHUCTPOIiB Y HABYAIBHUX LUISAX € 1X KOMIIAKTHICTb,
JOCTYIHICTh IPUCTPOIB Ta MIPAKTUYHO MUTTEBUN OOMIH JAHUMHU.

3rinno 3 npocaimpkeHHsasmu FOHECKO [1], MoOinbHI TeneoHH H03BOJISIIOTH
CYTTE€BO TMOKPAIIUTH MOXIJIMBOCTI HAaBYaHHS B PI3HOMAHITHUX YMOBaX JKUTTA.
HaiiO11p1m e(peKTUBHUM /1J11 HABYAJIbHO-BUXOBHOTO MPOIIECY € BUKOPUCTAHHS MOJENI
BYOD (anrn. Bring Your Own Device, «ipyuHecH CBiii IPHUCTPIi»), sIKa AOIOMArae
MO/I0JIaTH OJIHY 3 OCHOBHUX MPOOJIEM BIIPOBAKEHHS «MOOIJILHOI OCBITH» Y OCBITHIM
IpoIiec — MaTepiaabHO-TexHiuHe 3abe3neueHHs. Moaens BYOD nie y mkomax
benerii 3 2017 poky, a B Kanami — 3 2012 poky. Y neskux mkonax CIIA nemae
ManepoBUX IIOJCHHUKIB, a BCl JaHl 30epiraioTbcsi Ha «xMmapi» [2]. OnHak, y
Himeuunni, @panmii, [IBemii, BenukoOputanii Ta iHmMMX KpaiHax ICHYIOTh pIi3HI
oOMeXeHHS 4u 3a00pOHM Ha MOOUIbHI mpucTpoi B mikonax [3]. Lle mom’si3ano 3
PAIOM HeOoNiKi6 BUKOPUCTAHHS MOOUIBHHUX Ta/JKETIB y HaBYAJIBHOMY IIPOLIECI:
3aJIIKyBaHHSIMU B |HTEpHETI, 3MEHUIEHHSM CHUIKYBaHHS MK OJHOJITKAMH,
PO3BUTKOM 3aJIe)KHOCTI Bia [HTEpHETY, pU3UKOM BUKOPUCTAHHS TajpKeTa YYHEM Ha
ypoll HE B HAaBYAJIBHUX IUISIX, PI3HULUEIO B (DYHKIIOHATBHUX MOKIMBOCTSIX
NpUCTPOiB Towo. ONHAK, HA CbO2OOHI 8 nedazoliyi Hemae 00CIIOHCeHb, Kl 6 Moaau
OOHO3HAYHO NiOmMeepoumu 4u CHpPOCHY8amu NOZUMUBHULU AOO0 He2amueHUll 6NJUs
cMapmaghoHie Ha YCniwHicmy Y4HIG.

Posrnsituemo 3wmictoBy miHito «DyHKIT Ta X Tpadiku» MpU BUBYEHHI KypCy
anredpu OCHOBHOT LIKOJIK. [lo moyaTKy BUBYEHHS I[1€1 3MICTOBOI JIiHI{ B 7 KJ1aci yuHl1
BXKE€ IHTYITUBHO 3HAHOMI 3 MOHATTAM 3aJIEKHOCTI MK JIBOMa BEJIMYMHAMH, alle caMme
NMoHATTS (yHKIII BBOAWTHCS B 7 Kiaci. Tam camMo OKpEeMOI TEMOIO BHBYAETHCS
miHiMHA QyHKUOig Ta i BmactuBocTi. LI BIAOMOCTI BHUKOPHCTOBYIOTHCS IS
rpadiqHOTO UTIOCTPYBAHHS PO3B’SI3yBaHHS JIHIMHUX PIBHSHD 3 OJIHIEIO 3MIHHOIO, a
TaKOX CHUCTEM JBOX JIHIMHUX pIBHSHb 3 JBOMa 3MIHHUMH. Y & Kiaci y4Hi

. . k ) . .. .

3HalOMIIATBCA 3 QyHKLIAMU y=—, y=X* 1 y=+/x Ta ix BractuBoctamu. Y 9 knaci
X

posrisgaeTbes (PYHKIs Yy =ax’+bx+C, BUBYEHHs BJIACTHBOCTEM SKOI, 30Kpema,
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MOB’SI3Y€THCS 3 PO3B’SI3yBaHHIM KBaJPATHUX HEPIBHOCTEH.

VY 101oBi/Il HAMM TUIAHYETHCS 0 KOKHOI 3 HABEACHUX BUIIE TEM KypCy anreopu
7-9 xnaciB poOpatu JOIUIBHI mpukiaaHi nporpamui 3acoou (I1I13), peanizoBaxi,
30KpeMa, Ha MOOLIBHUX TrajpKeTaxX, a TaKOXK OMHCAaTH METOAMYHI OCOOJMBOCTI iX
BUKOPUCTaHHSI Ha ypoli. ['paMOTHE Ta MearorivHo BUBA)KEHE BUKOPUCTAHHS IIMX
[1I13, Ha Hally AYMKY, CIPUSATAME MOKPAIICHHIO CIIPUNHATTS YUYHSIMH HaBYAJIBHOIO
Marepiaily Ii€i 3MICTOBOI JIHIT Ta 3a0€3MEeUuTh HAJNEKHY SIKICTh Pe3yJbTaTiB iX
HaBUYaHHS.
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8.pdf.
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Axoranis. IlIkoasHunit O.B., IOpuynis Y.M. Buxkopucrannsa cydacHux IKT mnpu
BHBYEHHI 3MicTOBOI JdiHii «@yHKUID» B Kypci anredpu 0CHOBHOI IIKOJIH. /[0TTOBib MPHCBSIYEHO
metonuili 3actocyBanHs IKT mig BuBYeHHsS QyHKIIHM y Kypci anreOpy OCHOBHOI HIKOJU. 30Kpema,
posrisiayTto [1113 Ha MOOITBHUX rajKeTax, sSKi 3a0€3MeUyl0Th peati3alio i€l METOJIUKA Ha YPOIIi.

KuarouoBi caoBa: mnpoext HVII, indopmamiiiHO-KOMyHIKAI[iiHI TEXHOJIOTii, MOOLIbHI
raJKETH, 3MIiCTOBa JMiHisA « DYHKIIT», Kypc aaredpu OCHOBHOI HIKOIH.

Summary. Shkolnyi Oleksandr, Yurtsuniv Uliana. Using of modern ICT during
studying of the content line «Functions» in the course of algebra in basic school. The report is
devoted to methodology of using ICT during studying functions in basic school algebra. In
particular, the software on mobile gadgets that provide the implementation of this methodology on
the lesson is considered.

Keywords: NUSh project, information and communication technologies, mobile gadgets,
content line «Functionsy, basic school algebra course.

AnHoranus. Ikonbubiii A.B., IOpuynns Y.M. Ucnoas3oBanne coppemenHbix UKT
NpH U3yYeHUM COJepiKaTeJbHOH JUHUM «PYyHKUUM» B Kypce ajredOpbl OCHOBHON NIKOJIBI.
JHoxknan nocesieH meroauke npumenenuss UKT B u3yuenue GyHkumii B Kypce anreOpbl OCHOBHOM
mkoisibl. B wactHocTH, paccMmoTpensl IITIC Ha MOOMIBHBIX TrajpKeTax, KOTOpble 00ecredrBaroT
pean3anmo 3T0i METOAUKH Ha YPOKE.

KiroueBbie caoBa: npoext HVYII, uHpOpMannOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH,
MOOUITBHBIC TAJKETHI, COAepKaTeNbHas TUHUS «DYHKIINUY, Kypc anreOpbl OCHOBHOM IIKOJIBI.
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