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METOA0/10r A ®OPMYBAHHA LIUGPOBUX KOMNETEHTHOCTEN Y KOHTEKCTI PO3POBKM LIMGPOBOIrO KOHTEHTY

AHomayia. Y cmammi po3senaHymo npobaemy nidzomosku nedazozie y KoHmexkcmi Hoeoi yKpaiHCbKOi wKonu,
nidsuweHHA AKOCMI iX 3HOHb WAAXOM (POPMYBAHHA CY4ACHUX Yugposux KommnemeHmHocmel. Ha ocHosi aHani3y HayKoeo-
MemoOuYHOI nimepamypu 00CniOHEeHO MOHAMMA KomnemeHmHocmi ma yugposoi KomnemeHmHocmi. BidsHa4yeHo, w0
uugpposa KomrnemeHmMHICMb BKAOYAE 8 cebe 8rnesHeHe, Kpumu4He, 8i0nos8idasbHe 8UKOPUCMAHHSA, 83AEMOOI0 3 Yyugpposumu
mexHoso2iamu 048 Has4YaHHsA, pobomu ma y4yacmi 'y cycninecmsi. Ocobnusy ysazy npudineHo aHaAi3y pamKosux 0OKymeHmis
w000 yugposux KomnemeHmHocmel, KOHUenmyasabHUX emasoHHUX modesnell yugposux KomnemeHmHocmed, iX OCHOBHUX
deckpunmopis. Pamka yugposoi komnemeHmHocmi yyumenis (DigCompEdu) micmume 23 Has4yanbHUx pesyabmamu y 6
2anysax, a HayioHansHul popmam micmume n’ame 2anyseli ma 28 deckpunmopis yugposoi KomnemeHmHocmi. Aemopamu
byn0 cniecmasneHo KOMCHY 3 HUX i3 Memoto 8UOKPEMIEHHA 3Micmy yugposoi KoMmnemeHmMHoCMi y KOHmMeKcmi cmeopeHHsA
Uughpos8o20 KOHMeHMy.

Y cmammi onucaHo meopemuy4Hi ma nPAaKmMuy4Hi acnekmu popmy8aHHA yugposux KomrnemeHmHocmel po3pobKu
Yugposo20 KOHMEHMY 3 MOYKU 30py MeopemuKo-memooos02iyH020, KOHUernmyasneHo20, ¢opMyeasnbHOo-0ifnbHICHO20 ma
pe3ynbmamusHo-KopeKUyiliHozo acriekmis. Asmopamu  po3kpumo ocobsausocmi  cmeopeHoi Modesni  hopmyBaHHSA
KomMnemeHmHocmi po3pobKu yugposo2o KoHmeHmy. Modenb B8KAYAE MAKi 830EMOMNOB’A3AHI CKAAO0BI: KO2HIMUBHO-
iHpopmayiliHy, mexHonoziyHy ma coyianbHo-momuseayiliHy. OCHosHy yeaz2y 8 pobomi aKUeHmMOoBAaHO HA MeopemuKo-
Memo0002iYHUX 3acadax GopmysaHHA Yugpposux KomnemeHmHocmeli ma crneyuiyi HaA8YAHHA iHGhopMmamuyHUX ucyuniH
malibymHix yqumenie.

Y Axkocmi docnidHuybKoi 3a0a4i asmopamu 6yno ouiHEHO eheKmusHicms 3anponoHo8aHoi modesi. 3 uiero memoro
8U3HAYEHO KOMMOHEeHMU, Kpumepii, MOKA3HUKU ma pisHi chopmosaHocmi yughposoi komrnemeHmHocmi po3pobKu yugposozo
KOHmMeHmMy ma npoeedeHo eKcrnepumeHmasnbHe 00CsioweHHA. BOHO c8idyums rnpo HAABHICMb 830EMO38’A3KY MiX 3HAHHAMU
cmyodeHmis y eanysi yugposux mexHonoeili ma ix yMmiHHAMU cmeoprosamu yugposuli KOHMeHM 3a 00NOMO20t0 8i0N08IOHUX
yugposux iHcmpymeHmis.

Knrwuoei cnoea: uugposi KomnemeHmMHocmi, Modenb (HOPMYyBAHHA KOMIemeHmMHocmi po3pobKu yugpposozo
KOHMeHMY, NoKAa3HUKU, Kpumepii, pisHi chopmosaHocmi KomnemeHmHocmi, nedazoeivHuli yHisepcumem.

MocraHoBKa npob6aemu. MpoTAromMm OCTaHHIX POKIB A/1A OMWCY HAaBMYOK Ta KOMMETEHTHOCTEW LOAO BUKOPUCTAHHA
UMbPOBUX TEXHOIOTIM BUKOPUCTOBYHOTb Pi3Hi T@PMIHM, TaKi fK: HaBUYKK IKT, TEXHONOTIYHI HABUYKM, HAaBUYKM iHPOPMALIAHMX
TEeXHOJIOTi1, HaBUYKM poboTH B 21 cTONITTI, iHPOpPMaLiiHA rPaMOTHICTb, UMdPOBA rPaMOTHICTb Ta HaBUYKMU LIUPPOBUX TEXHOJIOTIN.
Lli TepmiHM 4acTo BMKOPUCTOBYIOTb AK CUHOHIMM, Hanpuknag, uMbpoBa KOMNETEHTHICTb Ta UMdpoBa rpamoTHicTb. LUnpoka
Pi3HOMaHITHICTb TEPMIHIB Big0OparKae WBUAKMIA PO3BUTOK TEXHOIOTIN.

Yepes aKkTyasbHICTb KOHUEMNLT LMPPOBMX TEXHOIOTIN MW BUPILLIWAKN PO3MNSHYTU NPOo61eMaTUKy MeTog0N0rii GoOpMyBaHHSA
UMPPOBUX KOMMETEHTHOCTEN 3 HAYKOBOI TOYKM 30pY Ta OCHOBHUX PAMKOBMX AOKYMEHTIB LLOA0 KOMMETEHTHOCTEN.

AHani3 aKTyanbHUX AocnigXeHb. YMmano HayKoBuiB Yy ranysi iHPopmauiiHUX TEXHONOrh NPUCBAYYIOTb CBOIT
[OCNiAXKeHHA npobnemaTtuui metogonorii opmyBaHHA LUPPOBUX KOMMNETEHTHOCTEN Yy HaBYa/sbHOMY npoueci. TeopeTuyHi
acneKkT Npobsemm KOMNEeTEHTHICHOrO HaBYaHHsA, AocnigxeHi y npausax. H. bibik, C. BoHgap, C. Biteuubkoi, O. Fypn, M. angaka,
B. KyxapeHka, H. Mop3se, O. OByapyk, O. NMomeTyH, KO. PamcbKoro, O. ChipiHa Ta iHWwuXx.

®inocopcbKod OCHOBOK KOMMETEHTHICHOTO HaBYaHHA € CUCTEMHWMIM niaxig, 3rigHO SKOro yci KOMMEeTeHTHOCTI
PO3rNA[aoTLCA AK N1EMEHTM LLiNICHOT CUCTEMM OCOBUCTICHUX AKOCTEN NOANHM, Y AKIM CUCTEMOYTBOPIOIOYNM €/1e MEHTOM € MeTa-
inean [1].
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AK 3a3Hayvae C. Py6iHWTENH, METOA0NOMNYHOK OCHOBOK KOMMETEHTHICHOIO MiaxoAy, CPAMOBAHOro Ha GOpMyBaHHA
KOMMETEHTHOI 0COBUCTOCTi € 0COBUCTICHO-OPIEHTOBAHWUI, PO3BUBANbHUIA | AiANbHICHMI nigxoau A0 HaByaHHA. OpraHisauis
HaBYaHHA Ha AiANbHICHIM OCHOBI 3abe3neyye popMyBaHHA OCBITHIX KOMNETEHTHOCTEN. HayKoBeLb po3rnaaaB KOMNETEHTHICTb AK
NPOAYKT Ta pe3ynbTaT 4ianbHOCTI [2].

B. JlyHAYeK, [OCNiaKyoun NpobaeMaTKy KOMMETEeHTHICHOrO HaBYaHHA, 3a3Hayae, Wwo GopmMyBaHHA KOMMETEHTHOCTI
BifOyBaETbCA W/IAXOM OBO/IOAIHHA NiJ Yac HaBYaHHA KOMMETEHLIAMM, AKi € KOMBIHALLIED XapaKTepUCTUK (WO BigHOCATLCA 40
3HaHb i iX 3aCTOCYBaHHA, YMiHb, HABUYOK, 34i6HOCTEMN, LiHHOCTEN | 0COBUCTUX AKOCTEN) | AO03BONAIOTL 3a6€3NeYnTM BUKOHAHHSA
npodecinHnx 0608’A3KIB Ha BUCOKOMY PiBHi. BaX/IMBMM acnNeKTOM LbOro Npouecy € yA0CKOHaNeHHA BiANOBIAHMX HAaBYaIbHUX
nAaHiB i nporpam 3 ypaxyBaHHAM GOPMYBaHHSA KOMNETEHTHOCTEM, AKi € aKTyalbHUMW HA Cy4acHOMY eTani PO3BMTKY cycniibeTaa [3].

C. BiTBMUbKA 3ayBa’Kye, WO KOMMETEHTHICHUI niaxia nepenbayae OpPIEHTYBAaHHA CUCTEMW OCBITU HE TifIbKM Ha
HaKOMWYEHHSA 3HaHb Yy NPOLEeCci HaBYaHHSA, @ M HAa BMIHHA BUKOPUCTOBYBATU OTPMMAHI 3HAHHSA, BNPOBagKyBaTH iX y npodeciliHy
pianbHicTb [4]. Po3po6ieHHI0O MeTOAMKM GOpPMYBaHHA Ta OLHIOBAHHA LMGPOBUX KOMNETEHTHOCTEN Y4uMTeNiB MpUCBAYEHi
pocniaxeHHa B. bukosa [5], H. Mopse, B. Bembep, O. bapHu, O. KyabmiHcbKoi [6].

JocniaHuubknii LeHTp €sponericbkoi Komicii (JRC), wo € HaykoBok CTpyKTypoto Esponeicbkoro Cotosy, 34ilcHIOE
NPOEKTU CTOCOBHO MOJAEpPHi3auii pamKuM uMPpoBoOi KomneTeHTHocTi ana rpomagsH 2.1 (DigComp), pamKku umndposoi
KomMneTeHTHocTi gas Bumtenis (DigCompEdu) Ta iH.

Y €Bponencbkiit cuctemi undpoBoi KOMNETEHTHOCTI YUMTENIB OKpPecAeHO HeobXiAHi IHCTPYMEHTM NiABULLEHHA PiBHA
KOMMETEHTHOCTI yuuTenis y ranysi unmdposux texHonorii [7]. Cuctema DigCompEdu nepepbavae cninbHuin nigxia €C no
BM3HAYEHHSA | ONUCYBaHHA OCHOBHUX chep LUMdPOBOT KOMMNETEHTHOCTI yYUTENIB | HAAAE 3ara/ibHUI OPIEHTUP HA EBPONENCbKOMY
piBHi.

MerTolo CTaTTi € BUSHAYEHHSA TEOPETUYHMX TA MPAKTUUYHUX ACNEKTIB GOpMyBaHHA LUGPOBUX KOMMNETEHTHOCTEN Y KOHTEKCTI
CTBOPEHHA UMGPOBOro KOHTEHTY, BUCBITNIEHHA MeTodo/0rii iXx dopmyBaHHA y mpoueci npodeciiiHoi NiaroToBKM mManbyTHIX
yuutenis y TepHONinbCbKOMY HaLiOHaIbHOMY NefarorivHoMy yHiBepcuTeTi imeHi Bonogmmupa MHaTioka.

BuKNap OCHOBHOro Matepiany. TeopeTMyHy OCHOBY HAWOro AOCNIAMKEHHA CKA3agaloTb nonoxeHHs dinocodii
iHpopmauiliHoro cycninbCTBa 3HaHb, iIHPOpPMaTM3aLLT OCBITK, KOMMNETEHTHICHUI Ta 0COBUCTICHO-AiANbHICHUI NigXoAM opraHisauii
HaBYa/IbHO-BUXOBHOIO MpoLLecy.

Bpaxosytoun, wWwo npobnemu uMPpPOBOiI KOMMNETEHTHOCTI MaloTb BaromMe 3HAYEHHA B OCBITi, AOL/IbHUM BBaXKAEMO
LOCNIAXKEHHA npouecis dopmyBaHHA LUGOPOBUX KOMMETEHTHOCTEN y MaWbyTHIX Ta NpaKkTUKytoumx yuutenis. Y «KoHuenuii
PO3BUTKY MeparoriyHoi ocBiTM» [8] 3a3HaYyaeTbcA NPO HeobXiAHICTb BMPOBAAMKEHHA KOMMETEHTHICHOro, 0COBUCTICHO-
OpiEHTOBAHOrO NiaxoAy B NeAaroriyHii ocBiTi, 3abe3aneyeHHs GopMyBaHHA yHiBepcaibHUX KomneTeHTHocTel (soft skills), HabyTTa
neparoriyHMMM npauiBHMKaMM BMiHb Ta focBidy GOpPMyBaHHA KOMMETEHTHOCTEM B Y4YHiB, OMaHyBaHHA neaaroriyHMMu
TEXHONOTIAMM, NOCUNEHHA NPAKTUYHOI CKAaA0BOI NeaaroriyHoi ocBiTyH.

Po3rnapatoun nutaHHA GopmyBaHHA LUPPOBOI KOMNETEHTHOCTI, AOWIIbHO BU3HAYUTUCA i3 ICHYIOUMMKM NOrNAgaMu Ha
CTPYKTYPY KOMMeTeHTHOCTi. [ornaan [OCNiAHWKIB LWOAO0 BM3HAYEHHA MOHATTA «KOMMETEHTHICTb» HEeOoAHO3HauHi: OAHi
OTOTOXKHIOKOTb iX 3 KOMMETEHLIIMM, CYKYMHICTIO 3HaHb, YMiHb, HaBMYOK OCOBWMCTOCTi, FOTOBHICTIO A0 AiANbHOCTI, iHWI
NiATPUMYIOTb TOUKY 30pY, LLLO LA KaTeropis € OKPeMmum ocobuCTiCHUM yTBopeHHAM. Tak, O. NMomeTyH [9] TpaKTye KOMMNETEHTHICTb
AK 3HAHHA, YMiHHA, HABUYKM, CTaBNEHHA. |HLIi aBTOPM OCHOBOMONOXHUMMU ANA PO3YMiIHHA KOMNETEHTHOCTI BBaXKaloTb CYKYMHICTb
XapaKTEPUCTUK 0COBUCTOCTI, WO A03BONAIOTH i AKICHO BUKOHYBATW NEBHY AiANbHICTb, CNPAMOBaHY Ha BMPilWeHHA npobaem [10,
11].

Y €BponencoKin pamui KBanidikalii CTPYKTypa KOMMNETEHTHOCTI BU3HAYAETbCA TaKUMM CKNAA0BUMM SIK 3HAHHSA, YMIHHS,
KoMneTeHL,ji (BUCBITNOIOTbCA B TEpMiHaX BignoBiAanbHOCTI i aBToHOMIT) [12].

PO3yMiHHA Ta aKTyanbHiCcTb UMOPOBUX KOMNETEHTHOCTEN 3a3HANM CYTTEBUX 3MiH. AHANI3 EBPONENCHKMX Ta BITYM3HAHUX
LOKYMEHTIB MOKa3sye, Wo undpoBa KOMMNETEHTHICTb BK/OYAE B cebe BNeBHEHe, KPUTUYHE, BiANOBiAaNIbHE BUKOPUCTAHHA Ta
B33aEMOZII0 3 UMPPOBMMM TEXHOIOTIAMU AN1A HAaBYAHHA, pob0TM Ta yyacTi y cycninbersi [13].

LLInpoKoro BUKOPUCTaHHA Habyna pamka umdposoi KomneTeHTHocTi yuuTenis (DigCompEdu), onybnikosaHa B 2017 pou,.
BoHa 30cepesskeHa Ha KOHLENTYaNbHIN eTaNoHHii mogeni umdpoBoi KOMNETEHTHOCTI, HOBOMY C/IOBHMKY Ta ONTMMI30BaHUX
LecKkpuntopax. Pamka micTuTb 23 HaBYanbHUX pes3ynbTaTh y 6 ranysax: nepwa ranysb 3ocepegskeHa Ha npodecitHomy
cepefioBuLLj; Apyra — CTOCYETbCA MOLYKY, CTBOPEHHSA Ta 0OMiHY LMbPOBUMU pecypcamu; TpeTa — Nos’A3aHa 3 ynpaBAiHHAM Ta
BMKOPUCTAHHAM LMOPOBUX iIHCTPYMEHTIB Y HaBYaHHI; YeTBEPTa — BU3HAYAETLCA IHCTPYMEHTaMM Ta CTPATeriaAMM ANA NOCUNEHHSA
UMPPOBOro OLiHIOBAHHA; N'ATa — NPO BUKOPUCTAHHA LUBPOBUX IHCTPYMEHTIB ANA PO3LUMPEHHSA MOM/IMBOCTEN CTYAEHTIB; LWOCTa
— cToCyeTbeA GOPMYBaHHA UMPPOBOT KOMMNETEHTHOCTI YYHIB Ta CTyAeHTiB [5].

Fanysi 3 apyroi no n’aTy yTBOPIOIOTb NeaaroriyHe A4p0 PamKu LMbPOBUX KOMNETEHTHOCTEN yuuTenis. BoH po3KkpuBatoTb
KOMMETEHTHOCTI, AKi MOBWHHI MaTu nepgarorv, Wob po3BMBaTM ePeKTUBHI, IHKAO3MBHI Ta iHHOBALiMHI cTpaTerii HaBYaHHS,
BMKOPUCTOBYOUMN LUMPPOBI iHCTPYMeHTU. B YKpaiHi Ha OCHOBi pamKum uMdpoBux KomneTeHTHocTen yumtenis DigCompEdu
po3pobneHo HauioHanbHUIM GopMaT, WO MICTUTL N'ATb rany3ei Ta 28 AecKpMNTopiB ULMPPOBOT KOMNETEHTHOCTI.

Y ujii cTaTTi po3rnsHemMo MeToL0/0rit0 GOPMYBAHHA LMPPOBUX KOMNETEHTHOCTEN NPodeciiHOl NiAroToBKM ManibyTHIX
yuutenis y THMY imeHi Bonogumnpa MHaTioKa y KOHTEKCTi po3pobKu undposoro KoHTeHTy [14, 15]. 3okpema, y HaBuyanbHil
nporpami meainHoi Ta iHbopmauiiMHOi rpamoTHOCTI Ana BunTtenis (2011) BUOKpeMIeHO ABi NO3ULi: CTBOPEHHA 3HaHb | TBOpYe
camoBupaxkeHHA. Y DigComp BUAINAIOTb BXe YOTUPU CKNAZOBI, WO CTOCYHOTbCA PO3POOKM LUUMPPOBOro KOHTEHTYy, a came —
po3pobKa undpPoOBOro KOHTEHTY, iHTerpaLis Ta nepepobaeHHs LMPPOBOro KOHTEHTY, aBTOPCbKE NPABO i NiLEHsii, NporpamyBaHHs.

Y nporpamax npodeciiHoi NiaroToBkM malbyTHix yumTenis y THMY paHiwe 6inbwe yBaru npuainAanoca 3acBOEHHIO
HaBYa/IbHOrO MaTtepiany y Npoueci eNeKTPOHHOIO HaBYaHHA, 3apa3 — CaMOCTINHOMY OBO/IOZHHIO HOBUMM 3HAHHAMM, YMIHHIO
CTBOPIOBATU HOBMI KOHTEHT, BUKOPUCTOBYBATWU OTPMMaHi HAaBUYKM Ta 3HAHHA Y NPOLLECi BUPILLEHHA KUTTEBMX Npobsiem (Tab. 1).
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Tabauysa 1.
3miHa napagurmu npodeciiiHoro HaBuyaHHA y THNY
MNeparorika eNeKTPOHHOro HaBYaHHA MNeparorika KOMNETEHTHICHOTO HaBYaHHA

Buknapau HapaHHA KOHTEHTY Ta BigomocTein CynposBig, cTyaeHTiB y CTBOpPeHHi uudposoro
KOHTEHTY, pO3pobLi NPaKTUKO-OPIEHTOBAHMX
NpOEeKTiB

CrypeHT «CnounBaHHA» KOHTEHTY Ta BigomocTel CTBOpPeHHA UMOPPOBOTO KOHTEHTY, MPaKTUKO-
OpPIiEHTOBAHMX NPOEKTIB

BuKopucTaHi meToam gocnigKeHHs. Mig yac poboT Hamu 6y10 BUKOPUCTAHO KOMMIEKC METOAIB AOCNIAKEHHS, @ cCame:
TEOPETUYHI — aHai3 HayKOBOI Ta HaBYa/IbHO-METOANYHOI NiTepaTypu ANA NOPIBHAHHA i 3iCTaB/IeHHS Pi3HMX NigxoaiB A0 obpaHoi
npobaemu, BU3HAYEHHA il TEOPETUYHUX OCHOB; EMNIPUYHI — CMOCTEPEKEHHA ANA BUABMEHHA CTaHy piBHIB chopmoBaHOCTI
UMPPOBUX KOMNETEHTHOCTEM Y KOHTEKCTi pO3p0o6bKM UMPPOBOro KOHTEHTY; PO3pPOb/eHHA METOAMKM EeKCNpPec-OnuTyBaHHA;
BMAB/IEHHA PE3y/bTaTUBHOCTI eKCNepuMeHTaNbHOT poboTy.

Pe3ynbTtatM pocnipyeHHs. MNposeseHe Hamn ekcnpec-onuTyBaHHA (2016 pik) woao chopmoBaHOCTI KOMMETEHTHOCTI
CTBOPEHHSA LMPOBOro KOHTEHTY, MOKA3a0, WO CTYAEHTM piAKo Ny6iKyOTb BAACHI iael Ta MaTepianu oHAaliH. BoHu nosigomuam
Npo CBOH CNabKy KOMMETEHTHICTb Y Ll ranysi.

PosrnaHemo metogosiorito dopmMyBaHHA LUPPOBUX KOMMETEHTHOCTEN Y KOHTEKCTi CTBOPEHHS LUMPPOBOro KOHTEHTY 3
TOYKM 30pYy TEOPETUKO-METOLO0NONYHOro, KOHLUEeNnTyasbHOro, $popmMyBasibHO-AIANBbHICHOIO Ta pe3y/ibTaTUBHO-KOPEKLiiHOro
acnekTiB.

MeToto meopemuKko-memooonoziyHo2o acnekmy byna po3pobka mozeni GopmyBaHHA LMPPOBUX KOMNETEHTHOCTEN Y
KOHTEKCTi CTBOPEHHSA LM(PPOBOro KOHTEHTY. BOHa BK/HOYAE TaKi CKNAfO0BI: KOTHITUBHO-iIHGOPMaL,ifHY, TEXHONOTIYHY, COLiaNbHO-
MOTMBAL,iNHY Ta MA€E TaKy CTPYKTYpY:

— CTBOPEHHSA Ta pefaryBaHHA LMGPOBOro KOHTEHTY Y pPi3HUX popmaTax;

— iHTerpauina Ta NOBTOpHa po3pobKa LMbpPOBOro KOHTEHTY (BLAOCKOHANEHHA Ta iHTErPYBaHHA KOHTEHTY).

KoHuyenmyansbHowo ocHosoo mogeni ¢opmyBaHHA LUOPOBUX KOMMETEHTHOCTEM Y KOHTEKCTI CTBOPEHHA HOBWX 3HaHb
CTanu Taki nigxoam:

— MiXXOUCUMNNIHAPHICTb 3HaHb, NPOEKTHUI Niaxia;

— peanisauia TBOpPYOro Ta iHHOBALMHOIO NiAXoA4iB;

— niagTpUMKa npodecinHoro i couianbHOro PO3BUTKY.

®PopmysanbHo-0iAnbHICHUU acnekm imnaemeHTaLii Liei moaeni 6a3yeTbcsa Ha 3aCTOCYBaHHI MOLIYKOBMX, NPOBAEMHUX Ta
aKTUBHUX METOAiB HaBYaHHA, OpraHisauii AOCNIAHMLbLKOT AiANbHOCTI, 0COBNMBOCTAX BMKOPWUCTAHHA BiANOBIgHUX UMPOBUX
iHCTPYMeHTiB. 32 YMOB 3aCTOCYBaHHA UMPPOBUX iIHCTPYMEHTIB aKTUBHI MeTOAM HaBYaHHA B6yau obpaHi AK HaWAOUINbHIWI ans
dopMyBaHHA UMPPOBUX KOMNETEHTHOCTEM Y KOHTEKCTi CTBOPEHHA HOBWMX 3HaHb. Cepes HWX: MO3TOBUIM LWWITYpPM, OM3aiH
MWCNEHHA, Case-MeTof, MeTo NPOEKTiB TOLLO.

Pe3ynemamusHo-KopekyiliHul acriekm metoaosorii GopmyBaHHA LUPPOBUX KOMMETEHTHOCTEN WOA0 CTBOPEHHS 3HaHb
nepenbayas BU3HAYEHHA KOMMOHEHTIB, KpUTEPIiB, NOKA3HWKIB Ta PiBHIB iX cpopmoBaHocCTi (Tab.2).

Tabauys 2.
KomnoHeHTH, Kputepii, NOKa3HUKM Ta piBHi cGpOPMOBAHOCTI LMPPOBOTI KOMNETEHTHOCTI
Kputepiit Ta NOKa3HUK | PiBHi cpopmoBaHoCTi
KoeHimusHo-iHgphopmayiliHul
Basosuit
lNoBHOTa 3HaHb CepeaHiit
Bucokuii
Basosuit
[NMbuHa 3HaHb CepeaHiit
Bucokuii
TexHono2iyHul
OnepauiiHi yMiHHA WO040 CTBOPEHHS Ta peaaryBaHHs basosuit
KOHTEHTY B pi3HMX popmaTax, 3MiHU KOHTEHTY Y HalbinbLu CepeaHiit
BiANoBiAHWMX dopmaTax Bucokuii
o . Basosuit
I'Ipocbecwn-u. HaBMYKM BONOAIHHA LMbpoBUMM Cepeili
iHCTpyMeHTamu BUCOKMIA
CouianbHo-momuseauitiHul
. Basosuit
CamoBMpaXKeHHn yepes TBOpYicTb LdpoBMMHU -
3acobamu Cepe,CI,Hlld
Bucokun

Ha 6a30BoMYy piBHi CTy4eHT CaMOCTilHO:

— Bn3Hayae cnocobu cTBOPEHHA Ta pesaryBaHHA KOHTEHTY B NPOCTMX GopmaTax
— CamoBMpPaKaEeTbLCA Yepes TBOPUICTb MPOCTUMM LudpoBMMM 3acobamm

Ha cepegHboMy piBHi CTYAEHT, BUPILLYE YiTKO BU3HAYeHi npobnemu Ta:

— Br3Hayvae cnocobu cTBOPEHHA Ta pefaryBaHHA KOHTEHTY B pPi3HUX dopmaTax
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— CaMOBMPAXKAETLCA Yepes TBOPYICTb YiTKO BU3HAYEHNMM Ta 3BUYANHUMUK LndpoBMMHK 3acobamu.

Ha BuwoMmy piBHi, CTyAEeHT:

— 3acTocoBYyE CNOCOGWM CTBOPEHHA Ta pefaryBaHHA KOHTEHTY B pi3HWMX dopmaTtax Ta 3MIHIOE KOHTEHT y HanbinbL
BigNoBiAHMX popmaTax

— [leMoHCTpye cnocobu caMoBUPAXKEHHA Yepes TBOPYICTb LMdpoBMMU 3acobamm

— ApanTye camoBMparkeHHA Yepes TBOPYiCTb HalbinbLW BiANOBIAHMMM LMPPOBMMM 3acobamu.

Anpobauia ctBopeHoi Hamn mogeni GopMyBaHHA LMPPOBMX KOMNETEHTHOCTEN WOA0 CTBOPEHHA 3HaHb Ta BiANOBIAHOI
metogonorii sigbysanaca y 2015/ 2017 poKax y NpoLeci HaBYaHHA CTYAEHTIB iHGOPMaTUUHMX AUCLUNAIH.

3a pesy/nbTaTaMy MPOBEAEHOrO AOCHIAKEHHA NIATBEPANKEHO, WO YNpOBafKeHHs moaeni ¢opmyBaHHA LUUPOBUX
KOMMETEHTHOCTEN 040 CTBOPEHHA 3HaHb Y MabyTHiIX BUMTENIB MO3UTUBHO BMN/IMBAE HA AKICHI 1 KiNbKICHI 3MiHM B MOKa3HUKaXx
cpopmoBaHOCTi 3a3Ha4eHOi KOMNETEHTHOCTI.

OTpuMaHi pesynbTaTh 3acBiAYMAN, WO BXKE CbOTOAHI MOAEeNb HaBYaHHA «CTYAEHT AK NAaCUBHWIA OTPMMYBAY 3HaHb Bif,
BMKNagaya» notpebye nepexony A0 MOAeNi «CaMOCTIMHOIO NpuAbaHHA CTyaeHTaMM HOBMX 3HaHb». Ha faHuid Yac 3MiHI0ETbCA
pONb NeaaroriyHoro yHiBepcuTeTy — Bif NocTavasibHUKA 3HAHb [0 CTBOPEHHA CTYAEHTY YMOB A1 CAMOCTIMHOIO HabyTTA HOBMX
3HaHb, popmyBaHHA LUPPOBNX KOMNETEHTHOCTEN Y KOHTEKCTi CTBOPEHHA LMPPOBOro KOHTEHTY.

BucHOBKU. POpMyBaHHA Yy MaibyTHiX yuuTenis UMPPOBMX KOMNETEHTHOCTEN € aKTyanbHow npobnemoto Teopii i
METOAMKM HaBYaHHA iHPOPMATUUHUX gucumnnid. Metogonorito GopmMyBaHHA LUMPPOBUX KOMMNETEHTHOCTEN PO3POOKM
UMPPOBOro KOHTEHTY AOUiNbHO PO3rAAfaTM 3 TOYKM 30pYy TEOPETUKO-METOAO0/I0MNYHOr0, KOHUEeNTyanbHoro, ¢GopmyBasbHO-
LiANbHICHOrO Ta pe3yNbTaTMBHO-KOPEKLIMHOIO acnekKTiB.

Y KoHTeKcTi GopMyBaHHSA LMbPOBOT KOMMNETEHTHOCTI PO3PO6KM LMGPOBOro KOHTEHTY PO3PO6EHO MOAEND, LLLO BKAIOYAE
BK/IOYAE TaKi B3aEMONOB’A3aHi CKNaA0Bi: KOrHITUBHO-iHGOPMaL,iiHY, TEXHO/IOFIYHY Ta COL,ia/ibHO-MOTMBaALLiMHY.

BW3HayeHO KOMMOHEHTH, KpUTEPIi, NOKA3HMKM Ta pPiBHI cdopMOBaHOCTI LMPPOBOT KOMNETEHTHOCTI PO3pobKKu LmMdpoBoro
KOHTEHTY.

MpoBeaeHe eKcnepMMeHTabHe AOCAIAMKEHHA CBIAYNTD, MPO HAABHICTb B3aEMO3B'A3KY MiXK 3HAHHAMM CTYAEHTIB y ranysi
UMdPOBUX TEXHOOFIM Ta X YMIHHAMM CTBOPIOBATU LUMGPOBUI KOHTEHT 32 JOMNOMOrO0 BignoBiAHUX LMPPOBUX IHCTPYMEHTIB.
MiaroToBKa manbyTHIX yuuTenis y ranysi undposux TEXHONOTIN (CTBOPEHHA LUMPPOBOro KOHTEHTY) MaE nepeabayaTn PO3BUTOK
TEXHOJIOTYHOTO Ta COLLia/IbHO-MOTUBALIMHOIO CKIAAHUKIB iX LMPPOBOT KOMNETEHTHOCTI.

MepcnekTMBM NOAANBLUMX AOCAIAKEHDb BOAYAEMO Y PO3pobLi MeToAMYHMX pekomeHAdalil woao fobopy umodpoBux
pecypciB, ix cTBOpPeHHA, moandiKaLii, 3aX1CTy Ta CNiILHOFO BUKOPUCTAHHA Ha 6a3i KpeaTUBHUX TEXHOOTIN.
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METHODOLOGY OF DIGITAL COMPETENCE FORMATION IN THE CONTEXT OF DIGITAL CONTENT DEVELOPMENT
Nadiia Balyk, Halyna Shmyher
Volodymyr Gnatiuk National Pedagogical University of Ternopil, Ukraine

Abstract. The article deals with the problem of training teachers in the context of the New Ukrainian School, improving
the quality of their knowledge by means of the formation of modern digital competence. Based on the analysis of scientific and
methodological literature, the concepts of competence and digital competence were researched.

It was found that digital competence involves confident, critical and responsible use, interaction with digital technologies
for learning, work and participation in society.

Particular attention was paid to the analysis of framework documents on digital competence, conceptual reference models
of digital competence, and their main descriptors. The Digital Competence Framework for Educators (DigCompEdu) contains 23
learning outcomes in six industries, and the national format contains five branches and 28 descriptors of digital competence. The
authors compared each of them in order to distinguish the content of digital competence in the context of developing digital
content.

The article describes the theoretical and practical aspects of digital competence formation in the context of digital content
development from the point of view of theoretical, methodological, conceptual, formative activity and result correction aspects.
The authors reveal the peculiarities of the developed model of forming the competence of digital content development. The model
includes such interconnected components: cognitive-information, technological and social-motivation. The primary focus in the
work was on theoretical and methodological principles of the formation of digital competence and on specific character of training
informational disciplines.

As a research task, the authors evaluated the effectiveness of the proposed model. For this purpose, the components,
criteria, indicators and levels of digital competence of digital content development have been identified and an experimental study
has been carried out. It demonstrates the interconnection between digital knowledge of students and their ability to create digital
content with the help of relevant digital tools.

Key words: digital competence, model of competence formation of digital content development, indicators, criteria, levels
of competence formation, pedagogical university
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IHGOPMALIMHA BE3MNEKA YKPAIHW: OrN181 OCTAHHIX TEHAEHLINA!

AHomayifa. Y cmammi po32naHymi OCHOBHI 0103 eHHA ma meHOeHUii hyHKYIOHY8aHHA ma po3sumky iHghopmayiliHoi
b6e3neku YKkpaiHu. ObrpyHmosaHa HeobxioHicmb iHghopmauiliHoi 6e3neku AK CKAa008oi YaCMUHU HAYiOHAAbHOI 6e3neKu KpaiHu.
Po32aAaHymi oCHOBHi HOPMAMUBHO-IPABOSi OOKYMeHMU, AKi pe2aameHmyoms ma ymo4HIomMb NOHAMMA Ma CMPYKMypHi
KommnoHeHmu iHghopmauyiliHoi 6e3neku. BudineHi mpu 0CHOBHI pigHi HAOAHHSA iHghopmauyiliHoi 6e3neku: pieeHb ocobu, cycninoHuli
piseHo ma OepxasHuli piseHb. 3a3Ha4yeHi cymmesi 03HAKU iHopmayiliHoi 6e3neku (KoHgideHuiliHicme, yinicHicme,
docmynHicme, giomosocmilikicme) ma 207108Hi 3a2po3u iHpopmauiliHoi 6e3neku (nowupeHHa HedoCcmogipHoi iHhopmauyii,
306HIWHI 8nausu Ha cycninbHy cgidomicme, iHGopmMauiliHi enausu cmocosHo HEOOMOPKAHHOCMI, NPOAsU cenapamusmy 8
3acobax macosoi iHgpopmayii). [MpoaHani308GHO MA ONUCAHO 20/08HI Yini amMak 3 Memor HecaHKyioHosaHo2o0 docmyrny 0o
cekpemHoi iHpopmayii. OnucaHo HalimacwmabHiwi kibepamaku 3 sukopucmaHHAm sipycie WannaCry ma Petya.A.
30KUeHmMoBaHO ysa2y Ha iHHOBAUiSX, Mema fKux nornepedumu, 3awkKooumu ma nepedbayumu 6yOdb-aKi MNOCA2AHHA HA
iHhopmayiliHy ma HauioHanbHy 6e3neKy KpaiHu.

Kntouoei cnoea: iHpopmauiliHa 6e3nexka, HayioHanbHa b6e3nexka KpaiHu, o3HAKU iHpopmayiliHoi 6e3neku, 3a2po3u
iHpopmayiliHoi 6e3neku.

CTpimKi TemMnun po3BUTKY KOMN'toTepKU3aLii, NoWnpeHHsa iHpopmMaLiiHUX cuctem i BypxnnMBuMiA po3BUTOK iHGOPMALiNHOrO
CycninbCcTBa 06YMOBAIOOTE BUHUKHEHHSA MUTAHHA WoA0 iHGopMaLinHOi 6e3neku. 3 KiHua XX-ro ctonitra iHpopmauia BUCTYNae
cTpaTeriyHMm pecypcom byab-sKoi fepkasu. Big it epeKTMBHOro BUKOPUCTAHHA 3a1eKUTb HE INLLE PO3BUTOK KpaiHu, a y BinbLuii
Mipi HauioHanbHa be3neka KpaiHwy, ii iHpopmauiiHa be3neKa, ska HeobxigHa ana:

—  NiATPUMKM TepUTOpianbHOI LiNiCHOCTI;

—  eKOHOMIYHOI, NoNITUYHOI Ta couianbHOi cTabinbHOCTI;

—  ¢$opmyBaHHA AEMOKPATUYHOTO CYCNiNbCTBA, A€ Peani3ytoTbCsA BCi KOHCTUTYLINHI NpaBa Ta cB060AN rpOMagsaH, cepes,
AKMX NMPaBO Ha BiIbHMIA Nowyk iHpopMmaLii; oTpuMaHHsA iHbopMauii; nepegayy iHpopmauii; BAPOOHMUTBO Ta PO3MNOBCIOAKEHHSA
iHpopmauiii Byab-AKUM 3aKOHHUM Wasxom [1].

Yci BuwesragaHi nuTaHHA B YKpaiHi peryntoe KoHuenuisa HauioHanbHoi 6e3nekn YKpaiHu. KoHuenujlo HauioHanbHoi
6e3neKkn YKpaiHu wogao iHpopmauiiHoi chepwm nigTpumye Ta po3suBace PilweHHA Paan HauioHanbHOi 6e3nekun i 060poHM YKpaiHu
Big, 29 rpyaHa 2016 poky «Mpo JoKTpuHy iHbopMmaLiinHoi 6e3nekun YKpaiHu», ke 3aTBepaKeHe YKasom lMNpe3unaeHTa YKpaiHu Big
25 ntotoro 2017 pokry Ne 47/2017 [2].

MeToto JOKTPUHWM € YTOYHEHHA 3acas popMyBaHHA Ta peanisauii gep)KaBHOi iHPopMaLiiHOT NONITUKKM, Hacamnepes,
LWoA0 NpoTuaii pyriHiBHomy iHpopmauiiHoMy BNMBY 3 6OKY NOTEHLMHO HEraTUBHO HANALITOBAHMX KpaiH.

Y camiit [loKTpU1HIi 3a3Ha4eHo, LWo iHpopmaLiiHa chepa nepeTBOPUIACA Ha KOUOBY apeHy NPoTMHOPCTBA B yCix chepax.
3a3HAYaETbCA TAKOXK, LLO KOMMJIEKCHUI XapaKTep aKTyas/lbHUX 3arpo3 HauioHasbHi 6e3neui B iHGopmaLiliHin chepi noTpedye
BM3HAYeHHA iHHOBALIMHWUX nigxoais Ao GOPMyBaHHA CUCTEMM 3aXMCTy Ta PO3BUTKY iHOOPMALiMHOrO NpocTopy B yMOBax
rnobanisau,ii Ta BinbHOro obiry iHpopmaluii.

[oKTpuHa 6a3yeTbcsa Ha NPUHLMNAX AOAEPXKaHHA NpaB i cBOboA, NIOAUHU i TPOMaAAHWHA, NoBarn 4o rigHocTi ocobu,
3aXUCTy 1i 3aKOHHUX iHTEpeciB, a TAKOXX 3aKOHHMX iHTEepPeciB CycninbcTBa Ta JAep)KaBu, 3abe3neyeHHA cyBepeHiTeTy i
TepUTOPIaNbHOI LinicHOCTI YKpaiHu.

1 PoboTa BUKOHYBanacs 3a paxyHoK 6roaeTHMX KowTis MOH YKpaiHW, HaflaHUX Ha BUKOHAHHA HayKoBO-AocnigHoro npoekty Ne0117U003855
«IHCTUTYLiMHO-TEXHONOTIYHE NPOEKTYBaHHA iIHHOBALLIMHMX MepesK 419 cMCTeMHOro 3abe3neyeHHs HalioHanbHOi 6e3nekn Ykpaitm» (Hakas MOH
YKpaiHu Big 10 »koBTHA 2017 p. N21366)
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Nig, iHpopmayiliHoto 6e3nekoro epicasu Cif, PO3YMITH piBeHb iHPOPMALLIMHOI 3aXMLLEHOCTI AepKaBK, NPU AKOMY BCi
HeraTMBHI Ta HE3aKOHHI aKTU CTOCOBHO iHpOpMaLii (HecaHKUioHOBaHE MOLMPEHHSA, MOPYLIEHHA WUinicHOCTI iHbopmauii,
HEeCaHKL,iOHOBaHMI AocTyn A0 iHbopMalii, NopyweHHA KOHOIAeHUIMHOCTI) He 3aBAaloTb WKOAM HaLioOHa/NbHUM iHTepecam Ta
couiymy [3].

BianoBigHo A0 3aKoHy YkpaiHu «[lpo OcHOBHi 3acadu po3eumky iHgopmauiliHoeo cycninecmea 8 YKpaiHi Ha
2007-2015 poku» NOHATTA «iHopmayiliHa 6e3nexka» 6iNblWw AeTanizoBaHe i TAYMAUMTbCA AK «CTAH 3aXMLLEHOCTI XUTTEBO
BAXK/IMBUX iHTEPECIB NHOOMHK, CYCMiNbCTBa | AepKaBu, NpPU AKOMY 3anobira€TbCi HAHECEeHHA LWKOAM Yepes: HEMOBHOTY,
HEBYACHICTb Ta HeBiporigHicTb iHGOpMaL,ii, O BUKOPUCTOBYETLCA; HEFAaTUBHUIN iHOOPMALINHUI BNAUB; HEraTUBHI HAcNiaKK
3acTocyBaHHA  iHOOPMALIMHMX TEXHONOriM; HeCcaHKUiOHOBaHe MNOWWPEHHA, BUKOPUCTAHHA, MOPYLWEHHA  LificHOCTI,
KOHOigeHUiMHOCTI Ta 4OoCTYyNHOCTI iHpopmauii» [4].

IHWWMKW cnoBamK, Ha PiBHI AeprKaBu ycBigomaeHo npobnemy iHbopmaLiHoi 6e3nekn, Wo A0AATKOBO NiLAKPECNEHO Y
LoKTpuHi iHpopmaLiiHOi 6e3nekun YKpaiHu, AKa aKLEHTYE yBary Ha BUSHAYEHHi iHHOBALiMHMX MeToAiB i NiaxoiB A0 GopMyBaHHSA
3axucTy iHpopmaLiiHoi chepwm i BCiei cucTemM B LiIOMY; FONOBHUM 3aBAAHHAM CTaBUTb PO3BUTOK NOITUKN CTOCOBHO PYMHIBHOrO
iHpopMaLiiHOro BNANBY HEFAaTUBHO HAMALITOBAHMX CTOPIH.

3 po3BUTKOM iHPOPMALLIMHUX TEXHONOTIA NOCTAE NUTAHHA OHOB/IEHHA Ta MOZEPHI3aLii 3acobiB, WO NiATPUMYIOTb Ta
3abe3neuytoTb iHPpopmaUiliHy 6e3neky. BiLoKpeMaooTb HACTYMHI PiBHI HagaHHA iHGopMaLiHoT 6e3nekn [5]:

1. PiBeHb 0cobMU. PigeHb ocobu nepenbayae popmyBaHHA paLioHaNIbHOTO, KPUTUYHOTO MUC/IEHHA Ha OCHOBI NPUHLMNIB
cB060aM BUBOPY KOXKHOTO OKPEMOTO rPOMaSAHNHA.

2. CycninbHuii piBeHb. CycninbHuli piseHb nepenbayae GpopmMmyBaHHA AKICHOTO iHPOpMaLiHO-aHaNITUYHOrO NPOCTOpY,
nAopaniam, baraTokaHabHiCTb OTPUMaHHA iHbopMaLii, He3anexKHi NoTy»KHi 3MI, AKi HaneXaTb BITYM3HAHUM BAACHUKAM.

3. OepxaBHuit piseHb. JepxcasHuli pieeHb nepepbavae iHPopmauiiHo-aHaNiTUYHE 3abe3neyeHHA AiANbHOCTI
LEPrKaBHUX opraHis, iHGopmaLinHe 3abe3neyeHHs BHYTPIWHbLOI i 30BHIWHbBOI MONITUKM Ha MiXKAEPXKABHOMY pPiBHi, cuctemy
3axucTy iHpopmaLii 3 0bMeKeHUM LOCTYNOM, NPOTUAID NPaBoONOpPYyLEHHAM B iHGOpMaLiliHil chepi, KOMN'IOTEPHUM 3/104MHAM.

BignosigHo A0 [OKTpMHKM iHPopmaLiiHOi 6e3nekn VYKpaiHM € HacTymHUMI nepenik nNpuHUMNiIB 3abe3neyeHHs
iHpopmauiiHoi 6e3nekn (puc. 1).

[0 cyTTeBUX 03HAK NOHATTA iHPpOpMaL,iiHOT 6e3neKkn BiAHOCATb KOHPIAEHUIMHICTb (cTaH iHdopmaLii, Npy AKomy gocTyn
00 Hel OTPMMYIOTb TiIbKM Cy6’eKTU, AKI MaloTb Ha Le MpaBo), LifiCHICTb (3anobiraHHA HecaHKLiOHOBaHii abo He3aKOHHIl
mogmoikauii iHpopmauii) Ta A[ocTynHicTb (3anobiraHHA TumyacoBoro abo NOCTIMHOrO NPUXOBYBaHHA iHboOpMauii Big
KOPUCTYBauiB, AKi 0TpuMMana npaBo Ha AocTtyn) (puc. 2). TakoK BUAINAKOTb 1 iHWI KaTeropii moageni, AKi He € 060B’A3KOBUMM, a
came: BiAMOBOCTIMKICTb (34aTHICTb NOCBIAYMTY 4it0, AKa Mana Micue abo noaito Tak, Wo ui noaii abo Aji He moran 6yTK nisHiwe
BiAKWHYTI), NiA3BITHICTb, 4OCTOBIPHICTb, aBTEHTUYHICTD.

Bucokuit piBeHb 3axuiLLeHHOCTi iHpopmaLil AepKaBHOro piBHA

CBob6oga iHpopmaL,i

[ocTtosipHicTb iHbopMmaui

O6mexkeHHs gocTyny Ao iHbopmauii

NPUHLMUNKU
3ABE3MNEYEHHSA IHOOPMALJINHOT FapMoHisaLis iHTepecis
BE3MEKU

3anobiraHHA NpaBoONOpPYLLEHb

EKOHOMIYHA AOUINbHICTD

[apmoHi3auia 3akoHoacTBa

MpiopUTETHICTb HALLIOHA/bHOI iHGOpMaL,iHOT NpoAayKLii

Puc. 1. Mpuryunu iHghopmayiliHoi 6e3nexku

O3HAKU IHOOPMALIMHOI BE3NEKU

[ 1
UinicHicTb
KoHiaeHLUilHicTb —
[ |
JocTynHictb BiamoBocTiliKicTb

Puc. 2. O3Haku iHghopmayiiiHoi 6e3nexu
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B odiuiHNX NpaBoOBUX AOKYMEHTAX BUAINAOTb HACTYMNHi 3arpo3u iHbopmauinHoi 6e3aneku KpaiHu (puc. 3).

3ArPO3U IHOOPMALINHOT BE3MNEKK

30BHiLWHI BN/AMBK Ha CycnifibHY

L CBiAOMICTb
MowmnpeHHA HeAOCTOBIPHOI
iHbopmauji
IHpopMmaLiViHi BnMBK CTOCOBHO Mpoasu cenapatnsmy
HeAOTOPKAHHOCTI 8 3MI

Puc. 3. 3a2po3u iHgpopmayiiiHoi 6e3nexu

BinbwicTb 3arpo3 iHPopmauiliHOi 6e3neKkn peanisyeTbCcA LWNAXOM HECAHKLIOHOBAHOFO MPOHUKHEHHA [0 CXOBWLY,
iHpopmauiji (komn'toTepis Ta cepBepiB NEBHUX KOPUCTYBaYiB abo opraHisauiii Ta ycTaHOB).

[ONOBHI LiNi TaKMX aTak:

— 3aMiHa AOCTOBIpHOI iHpopMaL,ii Ha HeJOCTOBIPHY;

—  BMKpaAeHHA KoHoiaeHUiHOT iHpopmauii Ta noganblue ii HenerasbHe BUKOPUCTaHHA abo BUMaraHHs 3a Hei rpoLIoBumx
€KBiBa/IEHTIB;

— nopyweHHA cTabinbHOCTIi poboTH IHPPACTPYKTYpU OpraHisaLiii Ta KpaiHu B Linomy;

—  BHECEHHA coLjiaNbHOi, MONITUYHOT Ta eKOHOMIYHOT gecTabinizauii.

OpHUM i3 NpuKNagis nopyweHHA iHPpopmaLiiHOT 6e3neku Ta NoAanbLIOro NPoABY BCiX HEraTUBHUX HaCAiAKIB LbOro
AaBMwWa € nogisa 27 amnHa 2017 poky, Kou Biabynaca HalimaclTabHiwa B icTopii YKpaiHu kibepaTaka, aky aeaki 3MI knacudikyoTb
AK KibepTepaKT: Biabynoca iHpiKyBaHHA BENMKOI KiNbKOCTI KOMN'HOTEpiB Pi3HMX opraHisaui yepes nporpamy gns obaiky Me.Doc
Komn'loTepHMM Bipycom nig Hassow Petya.A (abo mbr locker 256 — Bipyc-wundpyBanbHuK) [6]. Bipyc cxoxuit Ha cBoro
nonepegHuka nig Hassoto WannaCry (puc. 3), SKMIA BMMaraB rpowoBMX cnnaT Big KopwucTysadis MK [7]. Bipyc Petya.A
6e3noBoOpOTHO WKpPYBaB AaHi Ha KOPUCTYBaLbKUX KomM'toTepax, Micns 4yoro 6yno HeMoX/vMBO BiZHOBUTWM 3awmndpoBaHy
iHpopmaLuito.

QOoops, your files have been encrypted! Er

What Happened to My Computer?
Your important files are encrypted.
Many of your documents, photos, videos, databases and other files are no longer
accessible because they have been encrypted. Maybe you are busy looking for a way to

recover your files, but do not waste your time. Nobody can recover your files without
our decryption service.

Payment will be raised on

sl Can I Recover My Files?
5/16/2017 00:47:55 Sure. We guarantee that you can recover all your files safely and easily. But you have
not so enough time.
Time Left You can decrypt some of your files for free. Try now by clicking <Decrypt>.
But if you want to decrypt all your files, you need to pay.
You only have 3 days to submit the payment. After that the price will be doubled.
Also, if you don't pay in 7 days, you won't be able to recover your files forever.
'We will have free events for users who are so poor that they couldn’t pay in 6 months.
Your files will be lost on
il How Do I Pay?
Payment is accepted in Bitcoin only. For more information, click <About bitcoin>.
Time Left Please check the current price of Bitcoin and buy some bitcoins. For more information,
click <How to buy bitcoins>.
A% E.'XT‘ - And send the correct amount to the address specified in this window.
B After your payment, click <Check Payment>. Best time to check: 9:00am - 11:00am
Py g PR

572012017 00:47:55

Send $300 worth of bitcoin to this address:

12t3YDPgwueZ9NyMgw519p7AA! SMw

About bitcoin

Puc. 3. EkpaH 6n0KyeaHHs, sukaukaHuli eipycom Wannacry 3 0emaneHoto iHCmpyKyieto sumoz

Y CchnucKy opraHisauiid, AKi 3a3Hanu WKoAM, — HalKpynHiwi 6aHKM (BKAtouyatoum HBEY); KomyHanbHi Ta eHepreTuyHi
nigNpPUeEMcTBa; NiANPUEMCTBA IHPPACTPYKTYpU (cepel AKMX YKp3anisHuuA); nNposigHi onepatopyu MobinbHOro 3B'A3Ky;
aBTO3anpaBHi CTaHLi; nowToBi KomnaHii (YkprowTa, Hosa MowTa Ta iH.); 3MI; Bnaga Ta aepkasHi nignpuvemcraa (Kabmin, FCYC,
YAEC Ta iH.).

TaKa aTaka BM/IMHyNa Ha CTabiNbHICTb AepXKaBHUX i NPUBATHUX OpraHisauii, i NpusBena A0 HeraTMBHMX Ta NOAEKYAU
NaHiYHUX HACTPOIB y CYCNiNbCTBI.

Lle obymoBntoe aKkTyanisauLito 4oCAigKeHb B ranysi 3abesneyeHHn iHpopmauiiHoT be3neku, ki 30piEHTOBaHI Ha aKTUBHe
BMKOPWUCTaHHA iHHOBALIMHMX TEXHO/IONM Ta aHani3 JAocCBigy iHWKX KpaiH. 30Kpema, LikaBuM € 13painbecbkuii gocsig, [8]: Benuki
KomnaHii, Taki sk Cisco, Microsoft, Google, IBM BigKpuam Ha TepuTopii KpaiHKW CBOT LEHTPU Kibeppo3pob oK, pesynbTatn AKnx byam
epeKTUBHO BMNpPOBaZXKeHi i BUKOPUCTaHi B pobOTi OpraHiB Aepr*KaBHOro ynpasaiHHA Ta iHCTUTYLiN ana 3abe3neyeHHA 6e3neku
(iHpopmauiiHoi Ta Kibepbesnekn). Came TOMy MPIOPUTETHUM HaMPAMOM iHHOBALMHOINO PO3BUTKY B ranysi iHpopmauiiHoi
6e3nekn ans YKpaiHu € 3any4eHHA BAAaCHWUX Ta 3aKOPAO0HHUX cnewianicTis 3 Kibepchepyn ans po3BUTKY i BNPOBAAKEHHS CUCTEM
3aXUCTY Big KibepaTak.
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Ha aymky opraHisauii Fortinet [1], ronoBHMMM iHHOBALISIMU 3 NEepPeniky € LIMPOKE BUKOPUCTAHHA Ta NiaBULLEHHA 6e3neku
KOHTeiHepiB, Takux AK Docker (B onepauiliHWx cuctemax Ha sagpi Linux, nporpamHe 3abe3neyeHHs AN aBToMaTtu3auii
PO3ropTaHHsA i ynpaB/iHHA NporpaMHUM 3abe3neyeHHAM B cepeoBULLI BipTyanisauii Ha piBHi onepauiiHoi cuctemu. [lo3Bonse
«ynakyBaTU» NporpamHe 3abe3neyeHHs 3 yCiMm MOro OTOYEHHSM i 3a/1EXKHOCTAMMN B KOHTEMHEpP, AKUIA MoKe ByTn nepeHeceHui
Ha 6yab-AKy Linux-cuctemy 3 MiATPMMKOIO Cgroups B AApi, a TaKOX HALAE cepefoBuLLEe 3 YNpPaBAiHHA KOHTelMHepamu. ) Ta
NiATPUMKa PO3BMTKY Ta PO3ropTaHHA KopnopaTuBHux mepexk SD-WAN (Software-Defined Wide Area Network — nporpamHo-
KOHOirypoBaHi rno6anbHi MepeKi, TeXHONOriA, AKa [03BONSE CNPOCTUTU WKPYBaHHA Tpadiky, B ONepaTMBHOMY PeEXUMI
BiACNIAKOBYBATM aTaKM Ta PO34iNATM MEPEXKY Ha CErMEHTM 3 METOHO i30/1ALiT HEraTUBHOrO BN/IMBY aTak Ha MepEXKy).

OTKe, cyb'ekTH peanisauii gepKaBHOT iHGOPMALLIMHOT NONITUKK Y B3AEMOAIT 3 IHCTUTYTaMM TPOMALAHCHKOrO CycninbCcTBa
B MeXKax KomneTeHL,ji 3abe3nevyoTb peanisauito [JLOKTPUHU, a TaKOXK 3a HeobXiAHOCTI BHOCATb 06rpyHTOBaHI Npono3uuii woao
KoperyBaHHA il MONOXeHb.

BarknuBoto npobaemoto B pamkax peanisaLii NoniTMKM iHbopmau,iiHoi 6e3nekun € NpaBUAbHKUI Niabip meToais Ta uinen
334019 NPOTMAIT MOXIMBMM Hebesnekam B ranysi iHbopmauinHoi 6e3nekn YKpainu.

Takox 48 NigTPUMKK BiANOBIAHOTO piBHA iHpOpPMaLiiHOT 6e3nekn B YKpaiHi AoLibHO pO3pobuTK cTpaTerito 3axmcTy
iHpopmaUiiHOi chepn B ymoBax HOBMX iHGOPMALiIMHO-BIMCbKOBUX BUKAMKIB. B noganbwiomy noTpibHO BAOCKOHAMOBATU L0
CUCTEMY, BPAXOBYHOUM BCi MOMK/IMBI YNHHUKM | GAKTOPU, AK BHYTPILLHI, TaK i 30BHILHI.
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INFORMATION SECURITY OF UKRAINE: REVIEW OF RECENT TRENDS
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Abstract. The article considers the main provisions and tendencies of functioning and development of information security
of Ukraine. Described the thesis on the need for information security, as part of the national security of the country. The main
legal documents regulating and clarifying the concept and structural components of information security are considered.
Dedicated 3 basic levels of providing information security, including: the level of the person, the social level and the state level.
The indicated essential features of information security (confidentiality, integrity, accessibility, fault tolerance) and the main
threats to information security (dissemination of unreliable information, external influences on public consciousness, information
influences for inviolability, manifestations of separatism in the media). The main purposes of attacks with the purpose of
unauthorized access to classified information are analyzed and described.

Also in the article are mentioned the most large-scale cyber attacks using the viruses WannaCry and Petya.A. Attention is
focused on innovations, the purpose of which is to prevent, damage and provide for any encroachment on the information and
national security of the country.

Keywords: information security, national security of the country, signs of information security, threats of information
security.
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NPO ANFTOPUTMIYHUI MIAXIA A0 PO3B’A3AHHA PIBHAHb TA HEPIBHOCTEW
(3 OAHIEIO 3MIHHOLO) APYTOro CTEMEHA 3 NAPAMETPOM

AHomayis. lomunkoso 6ysn0 6 ssaxamu, WO 8axcausicms 3a0a4 3 napamempom obymosseHa auwe nid2omosKo
Y4Hi8 00 yCcniWHOo20 NPOoXo0HeHHA 0epHcasHoi Niocymkosoi amecmauii (y Kaacax 3 no2aubaeHum 8UBYEHHAM Mamemamuku) i
308HIWHbLO20 HE30/1e#HO020 OYiHIOBAHHA i mMomy OOUibHO MOYUHAMU 84UMUCL po38’A3ysamu 3a0a4i 3 Napamempom
6e3rnocepedHbO HA 3asepuwiaabHOMY emani 00 ix ni02omosKu. Asne # 3020a6HO BU3HAHO, WO came 3a0a4i 3 NapPamempom €
documes MOMyM#HUM 3acO0O60OM cucmemamu3auii 3HaHb y4YHie, akmusiszayii ix nizHasanbHOi akmueHocmi. BoHu cripusome
niosUWEHHIO piBHA Mamemamuy4Hoi Kyaemypu y4Hie. Came momy 3a0a4i 3 NApamempamu € 8AH/IUBOH CKAAO080H WKiNbHO20
Kypcy mamemamuKu no2nubaeHo20 pigHA. Im npucesyeHi okpemi nyHKmMu nidpy4HuUKis, 3HaYHA KinbKicme 3a0a4yHo20 mamepiany.

Mpu po3e’A3ys8aHHi HABIMb Uinux PayioHanbHUX pieHAHL mMa HepigHocmeli (8i0HOCHO He3anexHoi 3MiHHOI X ) 3
napamempom a, He OUBAAYUCL HA OPAOU-3aCMepereHHA Wo0o «HeobxiOHocmi 8paxysaHHA 0baacmi 0onycmumux 3Ha4eHb
napamempa a », 00cums NOWUPEHUMU MOMUAKAMU ceped y4Hie ma malibymHix e4umenie MamemamuKu €: «CpulimaHHA»
eupasie, W0 8UCMYNAOMb «KoegiyieHMamu» MHo204neHy cmaHOapmHoao euznady (y Aieili yacmuHi pieHAHHA / HepigHOCMI) AK
He3anexHuUx 00Ha 8i0 iHWOI «8eAuUYUH-Napamempie» ma 8idcymHicme aHani3y Ha npedmem obaacmi ix 8UBHAYEHHS.

B cmammi sucgimatoemesca asmopcoKuli 00c8i0 3acmocy8aHHA an120pUMMIYHO20 MiOX00y nid Yac HABYAHHA Memooam
p038°A30HHA pieHAHbL Ma HepisHocmel (3 00HiE 3MiHHOI) Opy2020 cmerieHa 3 napamempom. B mepmiHax, wo He 8UXo0Aame 3a
MeXi Mpo2pamHo20 3micmogo2o modynaa « MHOMUHU ma onepayii HA0 HUMU» 0717 y4Hie 8 Knacy 3 noanubaeHum sus4eHHAM
MamemMamuku, 8 cmammi 3anpornoHO8aHO 08i 2pag-cxemu ma 08a an20pUMMU 00 PO38°A3AHHA PiBHAHbL Ma HepisHocmel
Opy2020 cmeneHA 3 Napamempom.

Maemo Hadito, wjo HasedeHi 8 pobomi anzopummu He npussedyms 00 «hopmaniamy» nio 4ac po36’A3y8aHHSA pieHAHb Ma
HepigHocmeli Opy2020 cmeneHA 3 Napamempom, a Haenaku — 00NoBHAMb 2pag-cxemu 0obpe 8idomux 8i0N0BIOHUX an20pummis
cynposioHuUM murnom 3a0a4 ma 3abe3nedysamumyms O0OMPUMAHHA HAAEHHO20 Pi6HA MameMamu4Hoi cmpoz2ocmi.

Knrtouoei cnoea: pisHAHHA ma HepieHOCMi Opy2020 cmerneHA 3 NapamMempom, aa120pUMMU PO38°A3AHHA.

MocraHoBKa npobaemu. GopmyBaHHA BMiHb Ta HAaBMYOK PO3B’A3aHHA 33434 3 NapameTpom nepeabadvaeTbCA NPOrPamoto
Kypcy anrebpu ana Knacis 3 nornMbaeHMm BMBYEHHAM maTemaTnku [1], [2]. YuHi iHWMX KnaciB, B KpaLLomMy BUNAAKY, 3HAMOMNATLCA
3 TaKMUMM 33Ja4amu y BUMYCKHOMY K/aci 3 METOI MifroTOBKM [0 HE3a/IeXKHOro OLiHIOBAaHHA. TakMm YMHOM, 3a/NULLAETLCA
HepeasnizoBaHUM TOM MiLHWIA noTeHUian ana GopMyBaHHA i PO3BUTKY JIOTNIYHOTO MUCIEHHS | MaTeMaTUYHOI Ky/IbTYpW YYHIB, WO
MICTATb 334a4i 3 NnapameTpoM. BKAKOUYEHHA iX B cucTemy 3a4ay, 3anponoHOBaHy aBTOpPaMU NiAPYYHUKIB, HA eTani y3arajbHeHHA Ta
cUCTeMaTU3aLLii 3HaHb AA€ BUMTENO MOKMBICTb NiIZHATU MaTEMATUYHY MiArOTOBKY Y4YHIB HA AKICHO BULLMIA piBeHb. YUHI, AKi BMitOTb
po3B’A3yBaTM 3a4a4i 3 NapameTpamu, Nig Yac po3B’A3aHHA iHWKMX 33434 MUCNATb He GopManbHO, 3a WabAOHOM, @ HamaraTbCs
BMABWUTU JIOTIYHI 3B’A3KM MiXK CTPYKTYPHUMM eleMeHTamMM 33adi i, TOMy, CNpaBAsAtoTbCA 3 Heto YCMillHO.

Cepeg iHWWX 3334y 3 MapaMeTpaMy OofHe 3 HaWBaXKAMBILLMX MicLb MOCiAalOTb KBagpaTHI PiBHAHHA i HepiBHOCTI. Lie
06YMOBNEHO 3aCTOCYBaHHAM Nif Yac po3B’A3yBaHHA ippaLiOHaNbHUX, TPUTOHOMETPUYHMX, NMOKA3HUKOBUX Ta NIOrapudmivyHmnx
PiBHAHb, HEPIBHOCTEM i iX CMCTEM MeToAy 3aMiHWM 3MIHHOI | Nepexoay A0 KBaApPATHUX PiBHAHbL Ta HepiBHOCTel. TOMy BMiHHA Ta
HaBUYKM pPO3B’A3aHHA | [OCNIAKEHHS KBaApaTHMX PiBHAHb Ta HEPIBHOCTEM BaXKKO nepeouiHnTM. OgHUM i3 wnsaxis
BAOCKOHA/NIEHHA 3rafaHuUX HaBUYOK € 3aCTOCYBAHHA aAropUTMIYHOrO Niaxoay L0 PO3B’A3aHHA TaKMX 3a4au.

AHani3 aKTyanbHUX aocnigkeHb. OCcob6MBOCTAM PO3B’A3aHHA 334a4y 3 NapaMeTpamM, Po3raady MEeToAiB Ta Npuiomis, AKi
MOYTb BYTM 3aCTOCOBaHI NPU LLbOMY, NPUCBAYEHA BE/INKA KiNbKiCTb Ny6iKaLii. B 6inbwocTi pobit matematukis Ta metoguctis [3], [5-
71, B LWKiNbHUX Nigpy4YHMKax [1, 2] meToam po3B’si3yBaHHA BNPAaB 3 MAapaMeTPOM PO3MOAiINAKTLCA Ha rpadiyHi Ta aHaNITUYHI.
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ABTOpPM CTaTTi BBAXKAlOTb AOLIZIBHUM Ta MOX/IMBUM 3a/ly4eHHA 33434 3 NapameTpom A0 GOpMyBaHHSA i PO3BUHEHHSA
aNrOPUTMIYHOT Ky/NbTypu yuHiB. [peacTaBfieHa CTaTTa € JIOTIYHMM MPOAOBXKEHHAM poboTu aBTopiB [3], npucBAYeHOi
3aCTOCYBAHHIO aNrOpUMTMIYHOrO nigxoAy nif 4Yac HaBYaHHA MeTo4am PO3B’'A3aHHA NiHIMHMX PiIBHAHb Ta HepiBHOCTEM 3
napameTtpom. [lpoTe Bigpa3y MYCMMO HAron0CUTKM, WO ANTOPUTMU HE € CaMOLNNIO Ta He MOBMHHI CTaTW 3a3ybpeHum
KepiBHUUTBOM A0 pPO3B’A3aHHA PiBHAHb Ta HepiBHOCTEM 3 nNapameTpom. HaBnaku, BOHW MNOBWUHHI ByTM pe3ynbTaTom
NnepeocMMUCIEHHA BiANOBIAHUX rpad-cxem Ta MOK/AMKaHI HALTOBXHYTM HA PO3YMiHHA HeobXiZAHOCTIi BUMKOHAHHA BiAMOBIAHWUX
KPOKiB, NOB’A3aHMX 3i 3HaX04KEHHAM HeOobXiAHMX 3HaYeHb NapameTpa.

3 ornagy Ha Ue MeTol CTaTTi € po3pobKa anropuTmis PO3B’A3aHHA PIBHAHb Ta HEPIBHOCTEM ApYroro creneHsa 3
napameTpoM i3 3aCTOCYBAHHAM NOHATb Ta CUMBO/IIB TEOPIi MHOXMH.

[na pocArHeHHA 3a3Ha4YeHoi MeTu By/1I0 BUKOPUCTAHO Taki MeToaun AOCNIAMKEHHA AK: y3araJibHeHHA Ta cucTemaTumsauis
33434HOr0 maTepiany; 3aCTOCYBaHHA aHaNOril B AOCAIAKEHHAX NiHIMHUX Ta KBaAPaTHUX PiBHAHb | HEPIBHOCTEN 3 MapaMeTpom;
NOpPiIBHANIBHWUI aHANi3 PO3B’A3aHHA KBagpaTHMX PiBHAHb Ta KBagpaTHUX HePiBHOCTEN.

Buknap ocHoBHOro marepiany.

OsHaueHHsa 1. ([6], [7]) Hexait f(a), g(a) i h(a) — aHaniTMuHO 3aaHi yHKUii napameTpa a, X — 3miHHa. Togi

PiBHAHHAM A4pYroro cteneHs i3 napameTpom 6yaemo Ha3neaTh PiBHAHHA BUAY

h(a)-x*+ f(a)-x+g(a)=0, (1)
HEepIBHICTIO A4PYroro cTeneHsa i3 NnapaMeTpoM — HEePIBHICTb BUAY
h(a)-x*+ f(a)-x+g(a)*0, (2)

Ae * — OAWH i3 YOTUPbOX 3HAKIB NOPIBHAHHA: >, >, <, <.
3ayBaxkeHHA 1. HaBegeHe 03HayeHHs, Ha BiAMIHY Bif, K1acuyHoro, nepenbadyae MOXKANBICTL YMOBHU h(a) =0.

Mip, yac poboTn 3 piBHAHHAMK BUAY (1) Ta HepiBHOCTAMM (2) yYHAM [OUINBHO 3aMpPOMNOHYBATU HACTYMHI rpad-cxemu
aNropuTMiB iX po3B’A3aHHA:

[ V.x’+0x+A=0 ‘

4 N

| V=0 | || V#£0
2 N3
[ ox+A=0 ‘ ‘ D=0"-4-V-A ‘
v Ny e \ N
o=0 | | o20 | | | D<0O ] | D=0 | | D>0 |
\’ L l \ J
0-x=-A )c=—E %] x1=x3=—i —o—/D
O 2'V -szi
2.V
v N JD
[A=0] [A=0] x, = TP
1 ! - 2-V
| xeR | | @ |
Puc. 1. lpag-cxema anzopummy po38’a3aHHA PieHAHHA 2-20 cmerneHsA 3 napaMmempom
] V.2l +0x+A>0 ]
v \ N
| V=0 || V>0 || V<0 |
) 2 |
| Dox>—A I D= 4.V.A I D=[F 4.V-A |
SN e { Ny e \
| O=0 |[O>0][0<0|[p<o] [ p=0 | [ bp>0  |[p<o] [p=0] [ D50 ]
¥
-0-+D -0-p
A A o||" 2w "=y
x>-A | [x>=||x<=]||xeR =——
0-x> = F<T || P==3% n_—Dh/B 1] & n_—D+\/5
2.V 2.V
PoooN | ! 1
‘ A<0 ‘ l A>0 ‘ lxeR\{p}‘ ‘xeR\[m;n]‘ xe(mm)
{ {
(2] [z

Puc. 2. Ipag-cxema anzopummy po3e’a3aHHA (cmpozoi) HepieHOcmi 2-20 cmeneHs 3 napamempom
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OueBnAHO, Wo ANA piBHAHHA (1) Ta HepiBHOCTI (2) obnacTio AonycTMMMX 3HadveHb (O[3) 3MiHHOT X € BCA YMCNOBA BiCb,
T06TO X € (—00;-+00) . MpoTe, OcKiNbKK (3a BM3HaueHHaM) f = f(a), g=g(a) i h=h(a), 10610 f, § i h e dyHkuiamm Bin

napameTpa (3MiHHOro) a, To B 3ara/ibHOMy BUMAAKy, Ta HaBiTb ANA NiHINHUX PIBHAHbL | HEPIBHOCTEW, HEOOXiAHO PO3rNAAaTH
061acTb AONYCTUMUX 3HaYeHb NapameTpa a [3].

OsHaueHHs 2. Obnactio D, (a) @onycTMMumx 3HaYeHb NapameTpa a pisHAHHA (1) (HepisHocTi (2)) 6yaemo HasmBaTH
nepetuH obnacrei BusHaueHHa D, (a), Dy(a) i D,(a) ¢ynkuiin f(a), g(a) Ta h(a) signosigHo, To6To
D;,n(2)=D;(a)ND,(a)ND,(a)-
3ayBaxeHHA 2. ([3]) AKLLO BBECTM NO3HAYEHHA 417 MHOMXMH Az{a| f(a) :0} , B z{a| f(a)< O}, Cz{a | f(a) >0} i

z{a| f (a) He icuye} , TO AonoBHeHHA A MHOMUHM A a0 «npamoi napameTpa» (AK «yHiBepcaabHOi MHOMMHMW») CTaHOBUTb

— f(a)=0
A=BUCUD. Tomy 3HauyeHHs napameTpa a , AKi € pO38’A3KaMn CUCTEMM { (( )) 0 AOLiNbHO iHTEPRPETYBaTH, AIK eleMeHTH
g(a)=0,
mHosuum Dy (a)N {a\ f(a)= O} \ {a\ g(a)= 0} .
3apa/y 3pYYHOCTI Ta NOAA/bLIONO BUKOPUCTaHHA BBEAEMO (iHTYITMBHO 3pO3yMiNi) NO3HAUYEHHSA A1 HACTYMHUX MHOMMH:

D;,(a)=D;(a)ND,(a), A,=R\D;,.(a), D(a)=f?(a)-4-g(a)-h(a);

F ={a| f(a)<0}, F,={alf(a)=0}, F.={a| f(a)>0};

6 ={alg(@)<0}, G, =lalg(@=0],  G.={alg(2)>0};

= faln(@)<o], Ho=faln@=c],  H.=[ala)-0)
D_={a|D(a)<0}, D,={a|D(a)=0}, D, ={a|D(a)>0}.

Anroputm 1. [0 po3B’A3aHHA PiBHAHHA 2-TO CTENEHA 3 NapameTpom

h(a)-x*+ f(a)-x+g(a)=0. (3)

aeD, ( )

h(a)=0,
f(a)-x=-g(a), (4)

AKe CNif, po3rnAfaTH AK NiHiliHe PiBHAHHA 3 NapameTpom.

3 ypaxyBaHHAM Anroputmy 1 00 po3s’asaHHA piBHAHHA f(a)-x =g(a), BuknaaeHoro 8 (3], Ans (po3s’A3aHHA PiBHAHHA

(4)) dopmyniosaHHsa sianosiai (y sunaaky h(a) =0 ), BBeAeMO HaCTyNHi MHOXUHK:

A, =(D,,(@)NH)\F,, A, =(D,(@)NH,NF)\G,, A,=H,NFKNG,.

1) Hexaw h(a) =0.Toai npu BCix &, WO 3a40BONbHAOTL YMOBHU { piBHAHHA (3) HabyBae BMA,

aeD . (a)
h(a) =0,
po3B’A3yBaTM 3a JoNOMOroto AuckpumiHanTa D(a)= f?(a)—4-h(a)-g(a) 3 ypaxysaHHAm BianosiaHux, Ao6pe 3Halomux

nifBMNazKie, BAACTUBNX KBaAPaTHUM piBHAHHAM: D(a)<0, D(a)=0 i D(a)>0.

2) Hexalt Tenep h(a);to. Topi npu Bcix A, WO 3340BOJIbHAIOTL YMOBM { piBHAHHA (3) MOXHa

[ns 3py4HOCTi BBEAEMO HACTYMHI MO3HAYEHHSA:
A, E(Df,g,h(a)m Df)\ Hy, A, E(Df‘g,h(a)n Do)\ Ho, Ag E(Df,g,h(a)m D+)\ H

2.1) fAkwo a € Ay, To aaHe piBHAHHA HeMae (AINCHNX) KopeHiB.

) ) . . f(a)
2.2) fkwo a € A,,, T0 faHe piBHAHHA Mae ABa PiBHWX (AiACHMX) KOpeHi X =X, =— 5 h( ) .
-h(a

—f —./D —f ,,D
2.3) fkwo a € A,;, T0 AaHe piBHAHHA Mae ABa PisHi (BilcHi) KopeHi X, = (Z) h(a) (a) , X, = (Z) :(a) (a) .
Bianosigb: AKWo a € Az , TO PIBHAHHA HEMAE CEHCY;

AKwWwo ae A, U A, , To fiaHe piBHAHHA Hemae (AiicHNX) KopeHis;

, N 9(a)
AKWO a € Pn , TO PIBHAHHA MA€E EANHUIN KOPiHb X = —

f(a
AKWO & € A,,, TO flaHe PIBHAHHA Ma€ Ba PIBHUX KOPEHi X, = X, = — ( ) ;

2-h(a)’
—f _,fD
AKWO a € A23, TO AaHe PiBHAHHA Ma€ ABa Pi3HMX (AiACHUX) KopeHiB X0 = M.

2-h(a)

AKWo a € Ay, 1o xeR.
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3ayBaXKeHHA 2. AAKLWO 04Ha i3 3a3HaYeHUX BULLLE MHOXWH Aij € NOPOXKHBLOIO MHOXKMHOIO ( J ), TO BigNOBIAHY CKNAA0BY Y
Bif4NOBiAi NMcaTh He NOTpPibHO.
Anroputm 2. 10 po3B’si3aHHA KHECTPOroi» HepiBHOCTI 2-ro cTEeNeHA 3 NapameTpPom

h(a)-x*+ f(a)-x+g(a)=0. (5)
aeDy, (a)
1) Hexait h(a)=0.Toai npu BCix @, WO 3340BONbHAIOTb YMOBM h( ) ‘0 HepiBHicTb (5) HabyBae BuA,
a)=0,
f(a)-x=-g(a), (6)

AKY CNlig, pO3rnaAaTv K HeCTPOry NiHiliHY HepiBHICTb 3 NapameTpom.
3 ypaxyBaHHAM Anroputmy 3 [0 pO3B’A3aHHA HepiBHOCTI f(a)~x2g(a), BMKnageHoro B [3], ansa (po3s’asaHHA

HepiBHOCTi (6)) popmyntoBaHHA Bianosiai (y Bunagky h(a)=0) BBeAeMo HaCTyNHi MHOMMHM:
A,=D,(a)NH,NF,, A,=D,(a)NH,NF; A,=H,NFKN(G.UG,), A,=H,NFNG..

aeD,,(a)

h(a)>0,

po3B’A3yBaTM 3a JoNomoroto AuckpumiHanTa D(a)= f?(a)—4-h(a)-g(a) 3 ypaxysaHHAM BianosigHux, fo6pe 3Haliomux

2) Hexait Tenep h(a)>0. Topi npu Bcix a, WO 33a40BO/IbHATL YMOBU { HepiBHicTb (5) MOXKHa

nifBMNaaKis, BAaCTMBMX HepiBHOCTAM 2-ro cTeneHs: D(a)<0, D(a)=0 i D(a)>0.

[ns 3py4HOCTI BBEAEMO HACTYMHI NO3HAYEHHSA:

AZIEDf,g(a)ﬂH+mD—' Azzsz,g(a)mH+mDol A23EDf,g(a)ﬂH+nD+'
21) Akwo a€A,,To X €(—o0;+0).
22) Akwo a€A,, 1o X €(—o0;+0).

23) Axwo aeA,, 1o signosigHe pisHAHHA h(a)-x*+ f(a)-x+g(a)=0 mae pgsa pisHux (AilicHnX) KopeHi

Xl:—f(a)—D(a) y :—f(a)+D(a)
2-h(a) ' 7° 2-h(a)

(npuuomy X, < X, ), a poss’Askamu HepisHocTi (5) ByayTb

Xe(w;_f (a)h— D(a)}u{—f (a)+ D(a);mJ '

2-h(a) 2-h(a)

aeD,,(a)

h(a) <0,

PO3B’A3yBaTH 3a aHanorieto i3 BUNaaKom h(a)> 0. A 3py4HOCTi BBEAEMO HACTYMHI NO3HaYeHHA:
A,=D, (a)NH_ND., A,=D,,(a)NH_ND,, A,=D,,(a)NH_ND,.

3.1) fkwo ae Ajl, TO A@aHa HEepiBHICTb HEMa€E PO3B’A3KiB.

3) Hexait Tenep h(a)<0. Topi npu Bcix a, WO 33a40BO/bHATL YMOBU { HepiBHicTb (5) MOXKHa

o N f(a)
3.2) AKwo a e A32,TO [aHa HepiBHICTb MaE EANHNI PO3B'A30K x:—2 h( ) .
-h(a

33) fAkwo aeAy,, To signosigHe pisHAHHA h(a)-x*+ f(a)-x+g(a)=0 mae pgsa pisHux (amilicHux) KopeHi
_-f(a)-D() __-f(a)+Da) ~f(2)+D(a) ~ (a)-D(a)
~ 2-h(a) " 2-h(a) 2-h(a) ' 2-h(a) |

BianoBigb: AKwWo a e A\@ , TO HEpPIBHICTb He MaE€ CeHcy;

(X, > X, ), a po3s’askamu (5) 6yayTb x e[
9(a)
f

(a}*w]
g

: i HepisHocTi (a)
AKWo a e A12' TO PO3B A3KaMMN AaAHOI HEPIBHOCTI € X €| —o0;— f (a) ;

AKWO A € A11 , TO PO3B’A3KaMM AaHOT HEPIBHOCTI € X € [—

’

akwo a€ A, UA, UA,, 70 xe(~mo;+x);

AKWO a € /—\14 U A31 , TO A@aHa HepiBHICTb HEMAE PO3B’A3KiB;

AKWO a € A23, TO pO3B’A3KaMM [aHOi HEPIBHOCTI € X € [—oo;

-
—
fo3]
~—
|
O
—_
s3]
~—
1
C
1
|
—
—_
QD
~—
+
O
—_
QD
~—
+
8
N—

AKWO & € A,,, To faHa HePIBHICTb MaE eA4UHMI PO3B'A3OK X = —

;
2-h(a)
—f(a)+D(a) -f(a)-D(a)
2-h(a) ' 2-h(a)
BUCHOBKMW. BBa)Kaemo, L0 3aNpPONOHOBAHMI MaTepian MOXKe BUKOPUCTOBYBATUCA HE TiIbKM HA YPOKAX MaTEMaTUKMK, a i
BUNTENAMM iHGOPMATUKM 3 MeTOo GOPMYBAHHA B YYHIB HAaBMYOK NOOYAOBM anropuTmiB Ta ix peanisauii. HaBiTb noBepxHese

[«})

AKWO a € A33 , TO pO3B’A3KaMM AaHOT HepPiBHOCTI € X e[
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03HalloM/IeHHA 3 NocibHMKoM [5] f03BONAE NPUNYCTUTH, WO [OCUTL LiKaBUMM Ta LiIKOM AOCAXKHUMU MOXKYTb BYyTH nodanbuli
PO3BiAKM WOA0 NepeHeceHHs 3anponoHOBaHOrO NiAX0AY 40 BUOKPEMAEHHS Ta PO3B’A3yBaHHA «HAWbINbW TMNOBMX» APO06OBO-
paLioHaNbHMX HEPIBHOCTENM 3 NAapamMeTPOM, WO MICTATb ippaLioHanbHi, forapndmiyHi abo NOKa3HMKOBI BUpasu, 3a ONOMOIOH
y3aeasnbHeHo20 memody iHmepearis [4].
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ON THE ALGORITHMIC APPROACH TO SOLVING OF THE SECOND-DEGREE EQUATIONS AND INEQUALITIES
(WITH ONE VARIABLE) WITH THE PARAMETER
Boris Besedin, Oleksandr Kadubovskyi
State Higher Educational Institution «Donbas state pedagogical university», Slovyansk, Ukraine.

Abstract. It is a mistake to assume that the importance of a sum with a parameter is determined just by the preparation
of schoolchildren for the successful passing of final certification (in classes with intensive study of mathematics) and external
testing; therefore it is reasonable to begin learning of solving sums with a parameter directly in the final stage of their
preparation. But it is generally recognized that sums with a parameter is rather a powerful tool for systematization of knowledge
of schoolchildren and activization of their cognitive activity. They contribute to promote the level of mathematical culture of
schoolchildren. That is why tasks with parameters are the important part of the advanced school math course. Separate items of
textbooks, a significant amount of the didactic material are devoted to them.

When solving even of entire rational equations and inequalities (relatively to a independent variable x ) with the
parameter a, despite the advice and warnings about the "need of incorporatation of permissible area of values a ", quite a
common mistakes among schoolchildren and future teachers of mathematics is a "perception" of expressions which are
"coefficients" of a standard polynomial form (in the left side of the equation / inequality) as independent from each other "values-
parameters" and the lack of analysis on the subject area of their definition.

The article covers the author’s experience in applying of the algorithmic approach during learning of methods for solving
equations and inequalities of the second degree with the parameter. In terms which are beyond the scope of the program content
module "Sets and operations on them" for the schoolchildren of the 8th form with advanced study of mathematics; two graph
schemes and two algorithms for the solution of equations and inequalities of the second degree with the parameter are proposed.

We hope that the algorithms given in the work will not lead to "formalism" when solving the equations and inequalities
of the second degree with the parameter, on the contrary, the algorithms will broaden graph schemes of well-known
corresponding algorithms with the accompanying type of tasks and will ensure the required level of mathematical rigor.

Key words: equations and inequalities of the second degree with the parameter, solution algorithm.
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BINIHMBA/IbHE HABYAHHA ®I3UKU NMPU NIATOTOBLI MAABYTHIX ®AXIBLIIB Y 3AK/IALAX BULL,Oi OCBITU

AHomayia. Cmammio npucesayeHo npobsemi 800CKOHAsEHHA haxosoi nidzomosKu malibymHix ¢axisuie 3a dornomozoro
biniHe8anbHUX Kypcie 3 (hi3uKu. AHAAI3 iCHYHOYUX nepuwooxepesn 8iMYU3HAHUX ma 3apybixcHUX 00CAiOHUKIi8 c8idyums, W0
biniHe8anbHA Modesib HAB8YAHHSA 00380/A€ cihopmysamu npogpeciliHi KomnemeHmHocmi malibymHbo2o gaxieys 0214 NooanbWoi
80asoi iHmeapauii 3i ceimosoto Haykosow cninbHomot. Lle 8 rosHili mipi 8ionosidae 3anumam cyvyacHo20 PUHKY Mpayi.
biniHe8anbHe HABYAHHA (hi3UKU AK 8 3aKAA0AX 3020/16HOI cepedHbOi 0c8imu, mak i 3aKknadax suwjoi 0oc8imu Marome crinbHy HU3KY
npobaem. [ono8HoW € 8idcymHicme 8idnogidHo20 MemoduyHoz20 3abe3neyeHHA y eu2aa0i npo2pam Kypcie, nocibHukie ma
MemooOuYHUX peKomeHOauili ujo00 nposedeHHsA pizHUX murie 3aHAMob. Ha Hawy AyMKy, npu ycyHeHHi 6paky makux mamepianie
dopeyHumu b6yOdyme pekomeHOAQUii 3arnponoHOBaHI 8iMYU3HAHUMU HayKkosuyamu ycakom A. ma Kosanvuyk A. Po3pobreHa
memoduKa byde edheKmuBHa Npu HaBYAHHI cmydeHmis, 0419 AKUX i3uKa € npogineHUM npedmemom. 3a3suyali biniHzeanbHe
BUKAAOAHHA OuCyunaiH 8800UMbCA HA CMAPWUX Kypcax ma 8 mazicmpamypi, ujo 00380/5€ nNidsuWUMU AKICMb Mi020mMosKuU
malibymHix ¢axisyis. LLJodo sunadky, Koau y 3aknadax suwoi oceimu Hag4yaroMecsa cmyoeHmu-iHo3emyi, 0411 AKUX ¢i3uKa He €
npogineHo AucyunaiHow, Modi Mu padumo cKopucmamucsa MemoOUKOI HABYAHHA (hi3UKU i3 3aay4eHHAM biniHeeanbHo20
memody, po3pobneHy Ha Kagedpi medu4Hoi i bionoeziyHoi hisuku Pocilicbkoeo OepiasHo20 MedUYHO20 yHisepcumemy
(m. Mockea). OcHogoro ybo2o memody sucmynaroms: nedazoe-6iniHes, Akuli 8inbHO 80100i€ aHanNiliCbKO MOBOI | MAE BUCOKUL
piseHb KomnemeHrUyii 8 2ay3i hi3uKu i Mamemamuku,; MOMUBayis MuX Xmo Ha84aemMoCA, AKi Maroms docmamHio 6a308y MOBHY
nio2zomosky; biniHeeanbHi HAB4AAbHI MOCIOHUKU, W0 3a6e3ne4yyloms a0eKeamHe po3yMiHHA CymHocmi Qpizuku cmydeHmamu, Ha
0s80x mosax. MocibHUK po3pobaeHo 3a NPUHUUNOM 08OMOBHUX KHUR2. Lia cucmema Has4yaHHA npoliwna anpobayito U nokasana
CB80I0 e(heKmuBHicmMb, 3a CI08aMU A8MOpPA, NMiGBUUWUBWU piseHb ycriwHOCMi iHo3eMHUX cmydeHmis Ha 11,2%. Taka cucmema 3
nez2Kkicmo moxce adanmysamucs U 044 YKpAiHCbKUX 3akaadie suwjoi oceimu, asne OCHOBHOW Mosow byde sucmynamu
YKPAiHCbKA, a OOMOMIHCHOI — aHenilicbKa. ICHY4Ya Ha Cb0200HI HU3KA 8IMYU3HAHUX GH2/I0MOBHUX MOCIOHUKI8 i3 3a2anbHoi ma
meopemuYHOI (i3uKu, ¢izuku meepo0o2o Mina, WKinbHO20 Kypcy Pi3uku 00380A€ 3 nezKicmio 8nposadrysamu biniHaeansbHul
nioxid 8 npouyec nidcomosku malibymHix gpaxisyis.

Knrouoei cnoea: biniHzeasnbHe HaBYAHHSA i3uKu, haxosa nidcomoska, biniHeeansHi NnocibHUKU, malibymHi paxisui.

MocraHoBKa npobaemu. 3 ornagy Ha iHTerpauiiHi npouecu, AKi BiabyBatoTbCA HA NONITUYHO-EKOHOMIYHIl apeHi Halwoi
[OEprKaBu, MOXKHa 3 YNeBHEHICTIO CTBEPAKYBATH, LLLO B OCTAHHI POKM B OCBITAHCbKI cdepi BENMKOro 3Ha4eHHA HabyBae NigroToBKa
BMCOKOKBaipikoBaHOro daxisLa, AKMIA Ma€e 3MOTY BiJIbHO KOMYHIKYBaTK Y NONIKY/IbTYPHOMY Ta MyNbTUNIHIBa/IbHOMY HayKOBOMY
cepenoBulLLi. BAKOHAHHSA L€l OCBITHBOT METU MOXK/IMBO 3@ YMOBM BOJIOAIHHA MONOAMMM CMeLianicTamm iHO3eMHOI0 MOBOLO, ANA
HalWoi gepyKaBu, B YMOBAX MNOCTIMHOIO 36/1MKEHHA 3 EBPONENCHKOI CMiNIbHOTOLO, LLIEI0 MOBOIO € aHriNcbKa. AK 3a3HaYae pag,
aBTopiB, 30Kpema 303yna |.€., Wo HeobXiAHICTb BiIbHOrO BONOAIHHA BUMYCKHUKAMMW NPUHAWMHI OZHIED iHO3EMHOIO MOBOIO
npuBeno A0 BUHUKHEHHSA biniHreanbHoi ocsitk [5, c. 75].

Ha cborogHi, 3 ypaxyBaHHAM PO3Pi3HEHOCTi HAaYKOBUX Ki/l OKPEMUX YHIBEPCUTETIB Ta HAYKOBO-AOCAIAHUX IHCTUTYTIB,
CKNagHOro maTepianbHOro cTaHy ¢isnyHMx nabopaTtopili Ta KabiHeTiB $i3nMKKM y 3aKNaAax 3araibHOT cepeHbOT OCBITU Ta 3aK1aaax
BULLOI OCBITH, 3a/IMLWAETLCA aKTyaNbHOIO Npobaema NiaroToBKM BUCOKOKBaNiGiKOBAaHOIo BUMYCKHMKA 3 Gi3UKM, AKUI MaE 3mory
npawtoBaTh y NONIKYAbTYPHOMY CEPeAOBULLi, NPEe3eHTYBATU BACHI LOCATHEHHA Ta PeanisyBaT MOXKAMBICTb 0OMiIHY 3HAHHAMM i
HagbaHHAMW 3i CBITOBOK CMiNLHOTOK HayKOBLiB (KOHpepeHLii, MiXHapoaHi nepioguuyHi BMAAHHA ToWwo). AK 3a3HayYeHo y
poboTtax boHpapeHko J1.I. [3], Mycaka A. Ta KoBanbuyk A. [4], came 6iniHrBanbHe HaBYaHHA MpPW NiArOTOBLi BWUMYCKHUKIB
cneujanbHOCTI «Di3nKa» J03BONAE BUPILLYBATU L0 Npobiemy.

AHani3 aKTyanbHUX AOCAIAMKEHDb. 3a KiNIbKICTIO HAafABHUX CTaTel 3 Npobiem BNpoBaaKeHHA BiNiHrBabHOro HaBYaHHA B
ocBiTy cnig Buokpemutn pobotn M. M. dapenna, MetuHepa (Metzner), B. XeumH (W. Heqing), pociicbkunx neaaroris, Taknx Ak
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.M. AnekcaHaposoi, M.M. MNes3Hepa, /1.I. MNniesoi, 3.M. CmupHosoi, A.l. LUupiHa, Ta iH.. AHani3 nonepegHix BITYU3HAHUX
OOCNIAXKEHb CBIAYMTb NPO Te, WO BUCBITAEHHA Npobaem Ta NepcneKkTMB BUKOPUCTAHHA BiNiHrBanbHOro HaBYaHHA Y 3aKaagax
3ara/ibHOi cepegHboi OCBITM Ta BUWOI OCBiTM npoBoaunn |. bineubka, T.M. bogHapuyk, |.€. 303yna, K.O. IrHaTeHKo,
C.M. CutHskiBcbKa, O.J1. YceHKo B.A. TaMaHIOK Ta iH.., 30KpemMa 6iniHreanbHOro BUKNagaHHA GisvKM y 3aKnagax BULWLOI OCBITU —
J1.1. BoHgapeHko, A. Tycak, A.O. KoBanbuyK.

Merta cTaTTi — BU3HAYeHHA cTaHy BiniHrBanbHOro BUKNagaHHA Gi3MKKM y 3aKnagax BMLLOT OCBITW YKpaiHW, BUOKPEMIEHHSA
YMOB peanisaLii Ta opm NpoBeaeHHs PO3rNAHYTOI Moaeni HaBYaHHA GisuKM Npu NigroToBui MainbyTHIX daxiBLiB.

Mpy BUKOHAHHI 03HAYEHOro AOCNIAMKEHHSA 3 NP0B6emMM BAOCKOHaNEHHA NpodeciiMHOI NiArOTOBKM MalbyTHIX cnewianicTis
3 ¢i3nKM Ha 3acagax biniHrBasbHOro HaBYaHHA, HaMM BYNU BUKOPWCTAHI HACTYMHI MeToAM, a came: y3arajbHEHHA Ta aHani3
NiTepaTypHUX neploakepesn 3 o6paHOi TEMATUKM, NPOrHOCTUYHUIM METOA, ONUTYBAHHA Ta aHKETYBAHHA CTYAEHTIB, NpAme Ta
onocepegKoBaHe CNOCTEPEKEHHA.

BuUKnap, 0OCHOBHOro matepiany. AHani3 BiTYN3HAHUX Ta 3apybiKHUX AOCNIAKEHDb A€ 3MOTY FOBOPUTH, WO bisiH28a1bHA
oceima npeacTaBnse coboto OCBITHIM NPOLLEC, AKMII BUKOPUCTOBYE ABI MOBM — pigHa (nepwa) Ta gpyra (iHozemHa). Cami  dopmu
BMKOPUCTAHHA UMX MOB He pernameHTytoTbca. O60B’A3KOBMM € /iMle piBeHb, AKWA MaE BiANOBIAATU cepeaHili MOBHIM
KomneTeHLuii pedepeHTHOI rpynu [5, c.77].

[eprKaBoto, y AKili BUHUKNO BiniHrBanbHe HaBYaHHSA y cepeaHilt wkoni € CLUA. LiboMy KpoKy nocnpusana BeanKa KilbKicTb
nepeceneHL,iB 3 iHWKX AepKas. «Mepluinii BUNagoK Npoasy A4BOMOBHOT 0CBiTU y CnoayyeHux LUTaTax nos’a3aHunii 3 NoAbCbKUMU
iMMirpaHTamu y nepLumnx NOCTIMHMX aHFNIACbKMX NoceneHHAX BipauHii, wo 3apa3 € Teputopieto CLUA... Konv uneHn napnameHTy
npoBoAMAK 3acifaHHA y 1619 poui, NpaBa NOWMPIOBAAUCH ANLWE HA aHrinuiB. MonsKK, B CBOKO Yepry, NiAHANMCA Ha Neplwuni
oodiuiiHo 3adikcoBaHuin y HoBomy CBiTi cTpalik. Yepes HagssBuualiHy noTpeby y ixHi NpoAyKuii NOAsKM OTpMManu «npaea
aHrninyiB» i 3acHyBaiM nepui A4BOMOBHI WKOAN, B AKMX HaBYa/bHi NpPeAMEeTM BMBYA/IMCb aHMNINCbKOK i NObCbKOK MOBaMu.
MoyrHaouM 3 L€l NepLwoi iCTOPUYHO 3a40KYMEHTOBAHOI NOAii, 4BOMOBHA OCBITa Yy Till UM iHWIM Popmi cTana PyHKLiOHYBaTK Y
CLWA» [1, c.3].

Hacnigyroun [ocBif, amepuKaHCbKMX Nefarorie, LA MoAeAb OCBITM 3HAaXOAWUTb NMOAANbWWUIA PO3BUTOK Y EBPONENCHKUX
wKonax (PpaHuin, benbria, ABcTpia Ta iH..). HaByanbHi 3aknagu €Bponun novanu 3anpoBagKyBaTh BiniHrBanbHi Kypcu 3 pisHUX
NpeAMEeTiB, Y AKNX OA4HIED 3 MOB BUKNaZaHHA 060B'A3KOBO byna aHrnilicbKa.

B YKpaiHi » yBary ABOMOBHIiI OCBITi CTanu NpuAInATM anwe Ha novatky 90-x pokiB MUHYAOro cToAiTTA. Lle 1 3po3ymino,
L0 TiNbKM NicnA 3400yTTA HE3aNEKHOCTI HALWO AepPKaBOoto, BITYM3HAHI Negarorn-HoBaTopy OTPMMaAM 3MOry BUBYATU 3400yTKM
3apybiXKHUX ANAAKTIB Ta iHTErpyBaTN B EBPOMENCbKMIA OCBITHIM NpoCTip.

AIK 3a3HayeHo B poboTi boaHapuyk T.B. [2, c. 39], Ha cyd4acHOMY eTani MOXKHa BUOKPEMWTU JINLLE ABA OCHOBHI HAaNpPAMMU
PO3BUTKY i, BiANOBiAHO, Moaeni BiniHrBanbHOI OCBITH, WO GYHKUIOHYOTb HA PiBHI 3aKnafiB 3arasibHOi cepefHbOi OCBITU 3
[LEPrKaBHOLO Ta NPMBaTHO GOPMOIO BNACHOCTI, @ Came: ABOMOBHY OCBITY AN AiTEN HALLIOHA/IbHUX MEHLUWH, LLLO NPOXKMBAOTb HA
TepuTopii YKpaiHM Ta ABOMOBHY OCBIiTY, OPiEHTOBAHY Ha BMBYEHHS EBPOMENCbKMX MOB A/1A 3aK/AA4iB OCBITM 3 NornnbaeHnm
BMBYEHHAM iHO3eMHOi moBM |-IIl cTyneHs.

LLlo % o 6iniHrBanbHOro BUBYEHHSA came i3nKKM Y 3aKafax 3ara/ibHOIl cepeHbOol OCBITH, TO 34€6i1bLLIOro MOXKHa roBOPUTH
Npo BMKNaAaHHA aHrAiicbKoto npegmety «Pisnka» y ctapuwint WKoAi (NpodinbHi Knacu). Xoya B AeAKMX 3aKNagax 3 npodinbHo
NigroTOBKOKO Lel Npouec MOYMHAETbCA B cepedHix Knacax. Y 6inblocTi BMNagkie Ui npegmetn €  ¢akynbTaTUBHUMU
(Heob0B'A3KOBUMM A/1A BiABIAYBAHHA). AK CTBEPAXKYIOTb aBTOPU AOCNiAKeHHA [4]: ««Di3nKa aHrNiINCbKOIO MOBOIO» Ha Cy4acHOMY
eTani y 6inblWocCTi 3aKkNagiB € GaKTUYHO: a) aHININCbKOK MOBOLO, L0 BMBYAETLCA HA MaTepiani ¢isnku; 6) NpUMITMBHMM BapiaHTOM
BKA3aHOro Kypcy, NnobyA0BaHOro 3a3Buyall Ha BXKe BUBYEHOMY MaTepiasi 3 ¢i3nKK, a Le € BigipBaHWM Big, peasibHOro KUTTA | He
Bignosigae notpebam BUMNYCKHUKA... O4eBMAHO, WO 0bMaBa BUNALKM He BifnoBiAatoTb MOCTAaBAEHUM LiIAM i MatoTb MiHIManbHUIA
edeKT» [4, c. 49]. Ha Haw nornag came TaKy CUTYaLLito y 3aKNagax 3araibHOI cepeHboi OCBITM MW MAEMO, BHACNILOK BiACYTHOCTI
HeobXifHOro MeToaMYHOro 3abe3neyeHHA Ta MaTepiasibHOro YCTaTKYBaHHA ANA peanisauyii Takux 6iniHrBanbHUX KypciB 3 GisuKu.

He Kpalla KapTMHa cknanack My 3aKknafax BULWOi 0CBiTU YKpaiHW. Ha cboroaHi He oAHMM 3 LOKYMEHTIB Ha piBHi AeprKasy,
O peryatolTb OCBITHIM Mpouec NiarotoBkM MalbyTHiX ¢axiBLiB, He BCTaHOBNEHO 060B’A3KoBe BBeAEHHA biNniHrBasbHOro
npodecinHoro HaBYaHHA y cUCTeMi BULLOI OCBITU B YKpaiHi, ane i 3a60poHM TexX HeMAE.

BiniHreanbHe HaBYaHHA y BULLIN LWKOANI BUNPaBaoBye cebe, AKLLO:

- iICHY€ BE/IMKA KiNbKiCTb IHO3EMHUX CTYA,EHTIB, AKi HE BONOAIOTb YKPAIHCbKO, a/1e HATOMICTb BONIOAIHOTb XOM i He PigHOI0,
afie aHrNincoKoo MmoBoto. Toi ANA HUX CTBOPIOKOTL BiNiHrBaNbHI rpynu, y AKMX HaBYaHHA NpegMeTamM chewialbHOCTi BeAeTbcs
aHININCbKOK HaMNOIOBUHY i3 YKPAIHCbKOIO (POCiiicbKO) MoBamu;

- BWMCOKi BHYTPILLHI CTaHZ4APTM NEBHOrO 3aKNagy BULOI OCBITK, HAMYaCTILLE NO BiGHOWEHHIO 40 MiArOTOBKM BUMYCKHUKIB
marictpatypu. Toai AnA MaricTpaHTIB  BNPOBAAXKYHOTbCA BiniHreanbHi  Kypcwu i3 cneuianisauii, Hanpuknag «®isuka
HEeBMNOPAAKOBAHUX CTPYKTYP aHININCbKO MOBOO». 3a3HAUYMMO, L0 TaKa NPAKTUKA CbOroAHI 3HaMLLIA CBOE PO3NOBCIOAKEHHSA Y
6araTtbox Benunkux BH3 [6, ¢.109]. Mpu upomy BinbluicTb A0CNIAHWKIB MPOMNOHYOTh MOYMHATU HaBYaAHHSA Y BiNiHIBaIbHUX YMOBaxX
Ha CTapLMX Kypcax i B marictpaTypi.

3BEpPHEMO YBary, WO CbOrogHi cMTyaLito i3 6iniHrBafbHMM HaBYaHHAM i3VKM AK Y 3aKNaax 3arasbHOT cepeHbol OCBITH,
TaK i y 3aKN1afax BULLLOI OCBiTM XapaKTepu3ytoTb CMiibHi Npobaemu. Mo-nepuie, Le BiACYTHICTb TEOPETUYHOI Ta METOLO/IOTYHOT
nitepatypu (poboui nporpamm, MeToanYHI peKoMeHAaLii Ta NOCIBHUKN LWOoA0 NPOBeAEHHA 3aHATb PI3HMX TUMNIB BiNiHrBaNbHUX
Kypcis Towo). | HaitronosHiwa npobaema — ue 6pak KBanihikoBaHMX Kagpis, AKi CNIPOMOXKHI BNPOBaAMKYBaTH L0 MOAENb OCBITH,
i AK HACNiAOK LbOro, BiACYTHICTb CUCTEMM iX NiATOTOBKM.

[nAa ycyHeHHs 6paky BignoBiAHOro TEOPETUKO-METOANYHOI 6a3uM BITYUM3HAHMMM AnaakTammn KoBanbuyK A. Ta Nycakom A.
6yno HagaHo psag pekomeHaauin [4]:

1) y npoueci 6iniHreanbHOro HaBYyaHHA Gi3MKM BUOKPEMMUTU HOTUPU BUAN MOBAEHHEBOI AiANbHOCTI CTYAEHTIB: YUMAHHA
ma po3ymiHHA MPoOYUMAHo2o (NeKWiliHi HOTaTKKW, NiAPYYHUKKM, NOCIBHMKKM 3 }i3MKKM, HANMUCaHi HOCIAMM aHININCbKOI MOBM);
CAYXAHHA MQa PO3YyMiHHA Mo4ymoeo (aBTEHTWUYHI ayaio- Ta Bigeo3anucn isMYHUX eKCNepUMEHTIB Ta iHWOT peneBaHTHOI
iHbopMaLLii, MOBNEHHSA BMKNaAaua); 2080piHHA (NOACHEHHA eKCNEPUMEHTIB, f0BEAEHHA TEOPeM, CYNpoBiL X04y PO3B’A3yBaHHA

24



®I3UKO-MATEMATUYHA OCBITA ($MO) Bunyck 2(16), 2018

3a4,a4i, MOHO/IOTIYHE Ta AianoriyHe MOB/IEHHA HA 3aHATTI); MUCbMO (BeAEHHA KOHCNEKTY NeKLi, TMCbMOBe po3B’A3yBaHHA 3343y,
3BIiTU 3 BUKOHAHHA N1abopaTOPHOro eKCnepuMeHTY TOLLO);

2) BUKOPUCTAHHA HAOYHWUX 3acobiB HaBYAHHS;

3) meToanyHe 3abe3neyeHHs i3 HINIHIBaNLHOIO Kypcy Mae MiCTUTM MaTepian Ta 3aBAaHHA, CNPAMOBAHI Ha peanisauito
ycix 3a3HauyeHux y n.1 BuAiB AisnbHOCTI. TaKUM YMHOM, TEOPETUYHUIA MaTepian HeobXigHO CynpoBOAKYBaTM 3aBAAHHAMM HA
CNlyXaHHA, FOBOPiIHHA Ta MUCbMO;

4) HaBYAHHA rPaMaTUKKN aHTNINCbKOT MOBU PEKOMEHAYETLCA BBOAMTU 4,0 HAaBYAHHA iHLUMX BUAIB AianbHOCTI. HanpuKknag,
3 HOBOIO rPAaMaTUYHOK CTPYKTYPOIO MOMKHA O3HAMOMUTM CTyAeHTiB 6e3nocepeaHbo Nepes, UMTaHHAM TEKCTY, B AKOMY BOHA
3yCTPIYAETLCA, @ BIATPEHYBATM Ta 3aKPIiNUTK il — Yy 3aBAAHHAX 3i CIYXaHHA, FOBOPIHHA Ta NUCbMA;

5) 3aCBOEHHA MaTeMaTMYHOro anapaty, AKWIA 3aCTOCOBYETbCA MPWU BUBYEHHI (i3MKKM, MPOBOAMTM 3a LOMOMOrOK BMPaB,
TUNOBMX A1 BUBYEHHA Ta 3aKpinieHHA OyAb-AKOro NIEKCMYHOro Matepiany B aHINIACbKiA MOBi. TaK C/IOBHUK PEKOMEHAYETbCA
BBOAMTU Ha NOYATKY KOXKHOTO 3aHATTA. 1A 3py4HOCTI MOro MOXKHa AiMNTU Ha MaTemaTu4Hy, Gi3MYHy Ta 3ara/ibHOHAYKOBY CK/1AZ0BI;

6) NPONOHYETLCA BBEAEHHA METOAY TaK 3BaHOrO «KMOBHOTMO PaAi€HTa» — MNOCTYNOBOr0 HAPOLLEHHA YaCTKM aHINiNCbKOI
MOBM Yy HaBYa/lbHOMY MaTepiai. 3a3HauyeHe CTOCYETbCA INLLE NEKLiAHOro maTepiany, Noganblue X 3aCTOCYBaHHA Ta 3aKpinaeHHsA
HaBYa/IbHOro MaTepiany BifbyBa€ETbCA 3a LONOMOTrO0 BNpPas;

7) HaBYaHHA HayKOBOI KOMYHiKaLii aHFNiICbKOO MOBOLO. Y BiniHrBanbHi Kypcu NPONOHYETHCA BKAKOYATU BUPOBAEHHA
HaBMYOK MNyBAIYHUX BUCTYNiB aHIMINCbKOIO MOBOIO, 3ZiMCHEHHA npe3eHTauil, Aonosigel, ycHoi nobyToBOI KoMyHiKaLii,
HaMMCaHHA AiN0BUX INCTIB pisHMX TURiB. [ 4, c. 49-50].

MoemMo 3 YNeBHEHICTIO 3asBUTW, LLO 3a3HaYyeHi pekomeHpalii B AOCTATHIM Mipi MOXYTb BMKOPWUCTOBYBATUCb Npw
po3pobui Ta BTiNeHi biniHrBanbHUX KypCiB NPU HaBYaHHI CTYAEHTIB, AKi HA AOCTaTHLOMY PiBHi BO/IOAIIOTb AK YKPAIHCbKO, TaK i
aHrNicbKolo moBamu. TobBTO BCe Le AOPeYHO Aaa APYroro BUMNAAKY — MOAIMWEHHA Ta YAOCKOHANEHHA MOANiIKYyNbTYpHOI Ta
KOMyTaTMBHOI NpodeciitHoi NiAroToBKM ManbyTHix daxisuis. JopeyHo 3ayBaxkuTu, Wo po3pobneHi Nycakom A. Ta KoBanbuyk A.
33 OMMCAHOK METOAMKOK MOCIBHMKM i3 3aranbHOI Ta TeopeTUYHOT Bi3nKK, Gi3NKK TBEPLOTrO TiIa BUKOPUCTOBYHOTLCA Ta bepyTbea
33 OCHOBY H6araTbma BMK/agayaMu 3aK/1afiB BULLOT OCBiTM B HaBYa/lbHOMY MPOLLEC 3 NiArOTOBKM MalbyTHix daxiBLis 3 pi3nKuM 3a
OCBITHIM CTyneHem marictpa.

LLlo  cTOoCyeTbCA HaBYAHHA CTYAEHTIB-IHO3eML,iB, TO B LibOMY BMNAaAKy, Ha Haly AyMKY, Kpalle 3BEPHYTU yBary Ha BXe
iCHylO4y cneujianbHy cucTeMy HaB4YaHHA Gi3MKKM i3 3anyyeHHAM biniHrBanbHOro metoay, po3pobaeHy Ha Kadeapi MeaUYHOI i
6ionoriyHoi ¢isnMKM PocilicbKoro geprkaBHOro MeanyHoro yHisepcutety (M. Mocksa). 3a cioBamu aBTOpiB-po3pobHUKiB [8] ann
opraHisauii came UbOro nNigxoAy HaBY4aHHA iIHO3EMHUX CTYAEHTIB HeObXiAHI NeBHi KOMNOHEHTH, a came:

— neparor-6iniHre, AKMIN BiAbHO BOIOAIE aHMNINCHKOK MOBOIO | MA€ BUCOKMI piBeHb KOMNETEHLT B rany3i ¢isnkun i MatemaTuKy;
—  MOTMBALLfl TUX XTO HABYAETbLCA, AIKi MAtOTb JOCTATHIO 6a30BY MOBHY NiAroTOBKY;
— 6iniHreanbHi HaBYaNbHiI NOCIBHMKMK, WO 3abe3neyytoTb ageKBaTHe PO3YMIHHA CYTHOCTI Gi3UKM CTyAEHTaMM, Ha ABOX MOBaX.

AK 6auMmo, oAHi€eto 3 HEOOXIAHMX YMOB € HAasBHICTb METOAMYHOTO 3abe3neyeHHn. ABTopy NocibHUKa [7] npu Moro po3pobui
BMXOAM/M 3 HACTYMHUX MipKyBaHb: No-nepLue, 0bcAr HaBYaNbHOrO TEOPETUYHOTO | MPAKTUYHOrO MaTepianis NOBMHEH BiANOBIAATU
BMMOraMm, BCTAaHOB/IEHMM HaBYa/IbHOKO MPOrpamoto; No-Apyre, TEOPETUYHWUIA MaTepian MOBUHEH OYyTW afanToOBaHWMI MOBOIO
HaBYaHHA fKOMOra npocTiwe, 6e3 cnoTBOpPeHHs Gi3UYHOro CEHCY, BPaXOBYHOUM Pi3HUI piBEHb MiATOTOBKM iIHO3EMHUX CTYLEHTIB 3
di3nKM Ta ix cnabke BONIOAIHHA MOBOI HaBYaHHA 1; NO-TPETE, METOAMYHA AONOMOra NOBMHHA [aBaTU MOMMBICTb CTYAEHTAM
NO3HAMOMMUTUCA 1 OBONOAiTM 3arasibHOHAYKOBOK TEPMIHONOTMYHOI NEKCUKOI Gi3NKM | NO3HAYEHHAMM GI3UYHUX BENUYMH.

Martepian npeacTaBAeHUIN aHTNIACbKOK MOBOIO HaBYaHHA MNOCTOPIHKOBO, WO A03BO/SAE CTYAEHTaM WBUAKO 3HAX0AUTU
BM3HaYeHHA Gi3NYHMX 3aKOHIB, 3ara/IbHONPUNHATI NO3HaYeHHA Gi3UYHUX BEIMYMH | OANHMLL IX BUMIPIOBAHHA MOBOIO HaBYaHHS.
TaKoX 33 4ONOMOrOH0 LibOro NOCIOHUKA CTYAEHTM MOXKYTb JIErKO OCBOITU 3aranbHONPUIHATY popmMy 3anucy i po3B’A3aHHA 3ajau
3 ¢i3nKK. Baxknmee micue B HaBYanbHOMY NOCIOHWMKY 3amatoTb rpadiku, intocTpauii, Tabauui. BoHn no3sonaoTs nepesectu
TEKCTOBY aHaNiTUYHY iHGOPMALLtO B Bi3yaNbHO-06pa3Hy popmy, CTBOPUTU eMOLiiHUI GOH, AKMIA Nonerwye nepeBeseHHn L€l
iHpopmaLii B LoBroTpusany nam’atb.

Cam MeToaMYHUI NigXia NoNArae B TOMY, WO iHO3EMHMM CTYAEHTAM Ha KOXKHOMY 3aHATTI B AKOCTI 4OMALIHbOTrO 3aBAaHHSA
NPOMNOHYETLCA CAMOCTiHE BUBYEHHA HOBOI TEMM 3a PO3p0b1eHUM BiNiHrBasIbHUM NOCIGHMKOM B NO33ayAMTOPHMI Yac. Lie no3sonse
CTYAEHTaM MNO3HAaMOMUTUCA 3 HeobXigHOW i3MYHO TEPMIHONOMED POCIMCbKOI MOBOIO A8 PO3YMIHHA 1 OBroBOpeHHs 3
BMKNaZayeM MeBHOI TeMW B ayamuTopii. Ha cammx 3aHATTAX ABi MOBM BUKOPUCTOBYIOTbCA Y3roA)KeHO, AOMOBHIOYM OfHA OAHY
(BMKNaoaHHA HOBOTO MaTepiany, Nepesipka AOMALLHbOTO 3aBAaHHA, PO3B’A3aHHSA 3334, 3aKPiNJeHHA BUBYEHOrO MaTepiany ToWo).
A ocb NigcymMmKoBUMI icnuUT Nepenbayae BignoBiLi CTYAEHTIB YCHO i TiIbKM POCiiCbKOO MOBOHO. He 3anuwmnm 6e3 yBarn po3pobHuKM
6iniHreanbHOro Kypcy W nabopaTopHi poboTu, AKi NPOBOAATLCA 34€e6iNblIoro ANA 3MilaHMX rpyn CTyAeHTiB. Tak cTyaeHTam-
iHO3eMLAM 40BOAMTLCA rOTYBaTU 3BIT 1 3aXMLATM POBOTY BUKNAAAYEBi TiIbKM POCICHKOIO MOBOIO.

Po3pobneHa meToguKa nNokKasana cBow edeKTUBHICTb. 3a cnoBamu CmupHOBOi 3. M.: «BMKOpUCTaHHA fJaHoro
MeTOAMYHOro NiAX0oAy A03BOMAC NIABULWMTU YCNIWHICTL IHO3EMHUX yYHiB B HOBOMOCKOBCbKOMY iHCTUTYTI (dinis) Ha 11,2%»
[8, c.90].

3 ornagy Ha Te, WO PO3rAAHYTa CMCTEMA AA€E TaKi MO3UTUBHI pe3ynbTaTy, i 6e3 3HaYHUX 3yCUIb MOXKHa afZanTyBaTu ana
npouecy niaroToBKM iHO3eMHUX CTYAEHTIB Y 3aK1afax BULLOI OCBITM YKPAiHM He TifIbKW Ha MigroToBYMX BiAAiNEeHHAX, ane i npu
BMBYEHHI Gi3MKM Ha HenpodinbHMX creuianbHocTax, Takmx aKk: 051 MpodeciiHa ocsita (3a cneuianizauiamu), 121 IHxKeHepis
nporpamHoro 3abesneyeHHs, 122 Komn'toTepHi Hayku Ta iHdopmauiiiHi TexHonorii, 123 Komn’toTepHa iHKeHepis.

MifscymoBytoun, MOXKeMO 3p0bUTM BMCHOBOK, WO Ha CbOroAHi 6iniHreasbHe HaBYaHHA € BaXK/IMBOIO CKNAZ0BOKO Npw
niaroToBLi ManbyTHIX paxiBLiB, LLLO 3MOXKYTb KOPUCTYBATMCA CBITOBMMM 3400yTKaMu 06paHoi ranysi Ta 6e3 3ycunb 34ilMcHIoBaTU
BNACHWIA BHECOK Y PO3BUTOK L€l ranysi (pobutun aonosigi Ha KoHdepeHLiax, bpaTi y4acTb Y MiXXHapPOAHMX NpoeKTax, nybaikysaTm
npaLi y 3aKopA0oHHMX XKypHanax).

Ane, Ha OCHOBI aHani3y po3rNAHYTUX POBIT, HEOBXiAHMM 3a/IULIAETLCA BAOCKOHANEHHA METOAMYHOro 3abesneyeHHs
6iniHreanbHOro HaBYyaHHA Gi3MKM NPU NiZrOTOBL MalbyTHIX ¢paxiBuiB. TOMy NepcnekTUBHUMM Hanpsmammn pobotn Bbayaemo y
po3pobui NOCIBHUKIB ANA CTYAEHTIB OCBITHLOrO CTyneHA 6akanaBpa NPUPOAHUYO-MATEMATUYHUX CNeLiaibHOCTeN.
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BILINGUAL TEACHING PHYSICS WHILE PREPARING FUTURE SPECIALISTS IN HIGHER EDUCATION
L.I. Bondarenko, K.G. Chornobai
Luhansk Taras Shevchenko National University, Ukraine

Abstract. The article is devoted to the problem of improving the professional training of future specialists with the help of
bilingual courses in physics. The analysis of existing primary sources of domestic and foreign researchers suggests that the
bilingual model of learning can form the professional competence of a future specialist for further successful integration with the
world scientific community. It fully meets the demands of the modern labor market. Bilingual studies of physics both in institutions
of general secondary education and higher education institutions have a common set of problems. The main thing is the lack of
appropriate methodological support in the form of programs of courses, manuals and methodical recommendations for carrying
out different types of classes. In our opinion, when eliminating the lack of such materials, the recommendations proposed by
Ukrainian scientists Gusak A. and Kovalchuk A. will be appropriate. The developed methodology will be effective in teaching
students whose physics is the subject matter. Usually bilingual teaching of disciplines is introduced at senior courses and in the
magistracy, which allows to improve the quality of training future specialists. As for the case when foreign students study at higher
education institutions for which physics is not main discipline, then we recommend using the method of teaching physics with the
use of the bilingual method developed at the Department of Medical and Biological Physics of the Russian State Medical University
(Moscow). The basis of this method is: educator-bilingual, fluent in English and has a high level of competence in the field of
physics and mathematics; motivation of learners, who have sufficient basic linguistic training; bilingual textbooks that provide an
adequate understanding of the essence of physics by students, in two languages. The manual is developed on the principle of
bilingual books. This system of training was tested and showed its effectiveness, according to the author, increasing the level of
success of foreign students by 11.2%. Such a system can easily adapt to Ukrainian higher education institutions, but the main
language will be Ukrainian, and the auxiliary will be English. The current range of domestic English-language manuals on general
and theoretical physics, solid-state physics, and school-based physics allows you to easily implement a bilingual approach to the
training of future specialists.

Key words: bilingual training of physics, professional training, bilingual manuals, future specialists.
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METOA0/0rIA NOBYA0BU IHTENEKTYANIbHUX CUCTEM LUTYYHOIO IHTENEKTY A1 NPO®ECIAHOIO HABYAHHA

AHOomayia. Y cmammi po32aSHymo BUKOPUCMAHHA ihopmayiliHo-KOMyHIKayiliHUX mexHosnoeili y Hae4yaHHsA, 0nsA
niosuweHHs pisHa diesocmi 3HaHb. OOHOK 3 MAKUX MexXHO02ili 06paHO KOMMN oMepPU308aHy cucmemy WMy4HO20 iHmesnekmy,
a came ix pisHosud - exkcnepmHy cucmemy (EC).

EC, 5K Knac npo2pamHoe2o 3abe3ne4yeHHs, pa3om 3 8i0rnosioHow memodosozieto nobydosu ma 3acmocy8aHHs, 30amHi
3MiHUMU cumyayito y npogeciliHomy Ha84YaHHI Ha Kpauje. Bidomo, wjo EC 3acmocosytomeca 0115 8UPiEHHA 3a80aHb Y NEBHUX
npedmemHux eany3ax. Came ye iX «MNOKAUKAHHA» MU YCMiIWHO MOMX(eMo euKopucmosyeamu y npogeciliHomy Hae4yaHHi
cmyodeHmie.

OO0HUM 3 KAro4osux emaris npu po3pobui iHmenekmyansHuUx cucmem, a came EC, € onuc ix npedmemHoi o6aacmi. 32i0Ho
3 8U3Ha4eHHAM, "npedmemHa obaacme — ye mooenb OeAKoi YaCMUHU peasnbHoz20 csimy”. Ha KoHyenmyanbHoOMy pieHi
npedmemHa 0b6aacme npeodcmasnsemMoca sudineHUMU 8 Hili munamu o6'ekmis, ampubymamu yux munie o6'ekmie i 38'a3kamu
MiXC HUMU.

EhekmusHicmb npuliHAMUuUX piuweHb iHmenekmyansHUMU cucmemamu iCmomHo 3aaexums 8i0 nidzomosku i adanmay,ii
b6aeamcmea 3HaHbL haxisyie 0ocnioncysaHoi npedmemHoi obaacmi. Tomy, 00 cux nip 3aAUWAEMBLCA AKMYAAbHUM MUMAHHA
p03pobKU Memodie OMmpPUMAHHA i hopManizayii 3HaHb NPo npedmemHy 0b6aacme 0717 Po3POOKU cucmem WMy4HO20 iHmenekmy.

Cnid 3a3Ha4yumu, wo npu onuci npedmemHoi 06acmi 8axcauee 3HAYEHHA MAE HE CMIbKU KiflbKiCmb 8UKOPUCMOBYBAHUX
3HQHb, CKinbKU Memoou ix 8idbopy ma nodaHHA. Came 8i0 HUX 30aeXUMb MOKA3HUK iHmMenekmyanbHocmi cucmemu, wo
8UABAAEMbCA 8 300MHOCMI BUKOpUCMO8Y8amu 8 nompibHul momeHm penesaHmMHi (HeobxioHi) 3HaHHA. Bubip memody sidbopy
ma npedcmasseHHA 3HaHb BUHAYAEMbCA crieyupikoro miei yacmuHu peanbHo20 caimy, AKy 8idobpaxcae npedmemHa obaacme.

3anporoHosaHo pAd emarnie no po3pobuyi memodie ompuMaHHA i popmanizayii 3HaHs, 3 onucy npedmemHoi obaacmi,
HeobXxiOHUX 0719 pPO3PObKU HABYA/NbHUX cucmemM wWmy4Ho2o iHmenekmy. Lo do3zsonume EC, AK Kaacy npoz2pamHo20
3a6e3neyeHHs, pa3om 3 8i0nosiOHoO Memoodosoeieo Mobydosu ma 3acmMoOCy8aHHA, 3MIHUMU cumyauito y npogeciliHomy
HABYAHHI cmydeHmis Ha Kpauje.

Kntouoei cnoea: iHghopmayiliHi cucmemu, wmyyHuli iHmenekm, ekcriepmHi cucmemu, HA8YAHHSA, npedmemHa 0baacme.

MocTtaHoBKa npobnemu. Yci MOrogxKywTbca 3 TMM, WO 3aCTOCYBaHHA iHGOPMALIMHO-KOMYHIKALiHUX TEXHONOrIN
OZlHO3HA4YHO byae cnpusaTUME NiABULLEHHIO PiBHA Ai€EBOCTI 3HaHb, Yepes3 WWPOKUIA BMBIp iIHCTPYMEHTIB AKMMM BONOAIOTL L
TEXHONOrii: HAOYHICTb, IHTEPAKTMBHICTb, AndepeHLiioBaHicTb Ta iHWi. OgHaK, BapTO BiA3HAYMTM 0COB/AMBO NEPCMNEKTUBHMUI
HanNpPAMOK y cnekTpi iHPpopMaLiiHUX TEXHONOTIN, e KOMN'toTepM30BaHi CUCTEMM LITYYHOTO iHTENEKTY, a came iX pisHOBWUA, —
ekcnepTHi cuctemu (EC) [1].

EdeKTUBHICTb NPUNHATUX pilleHb IHTENEKTYaIbHUMM CUCTEMAMM iICTOTHO 3a/1€XKMTb Bif, MiArOTOBKM i aganTaLii 6aratcTea
3HaHb daxiBLiB AOCNIAKYBAHOT NpegMeTHOI 061acTi B nam'aTi Komn'toTepa. Tomy, 40 CUX Nip 3a/IMWAETLCA aKTYaNIbHUM NMUTAHHA
pPO3p06KN MeToAiB OTPMMaHHA | dopmanisaLii 3HaHb NPo NpeaMeTHy 061acTb AN PO3POOKM CUCTEM LITYYHOTO iIHTENEKTY.

AHani3 akTyaZbHUX AOCNIAXKEHb. XapaKTepHOI PUCOI0 CUCTEMM OCBITU € LMPKYAALIA B il paMKax NegaroriyHMxX 3HaHb.
Ha aymKy B.l. TiHeuiHCKOro, AK1i BU3HAUMB iX AK KaTeropito negaroriku, - ue "3HaHHsA, AKi, byayyum BigobpakeHHAM 06'€EKTUBHO
iCHytO4YOr0, HecyTb B CObi BiAOWUTOK BHYTPILIHbOIO CBiTy Moro Hocin" [2]. 3 BU3HauyeHHs BUNJIMBAE - NefarorivyHi 3HaHHSA Cy6'eKTUBHI,
o nepesbayae BapiaTMBHICTb NPK IX CNPUAHATTI, BUKNAZI | iHTepnpeTauii 4OCArHYTMX pe3ybTaTi. Taka BapiaTUBHICTb MOPOANKYE
npobnemy Biabopy HaB4YasbHOrO MmaTtepiany, Aka B ymoBax "iHdopmauiltHoro Bnbyxy", aka TpuBae B ymoBax audepeHuiavii
HanpsAMKiB NpodeciiHOT AiANbHOCTI Ta 3pOCTaHHA BUMOT Z0 PiBHA NpodecioHaniamy BKpal akTyasbHa. PilleHHs ii MOXKANBO, AKLLO
MeTa OCBIiTM MOCTaBNEHA AiarHOCTMYHO, "TOBTO HACTIZIbKM TOYHO | BUPA3HO, Wo6 MoXKHa 6yno o4HO3HAYHO 3pOO6UTU BUCHOBOK
npo cTyniHb 1i peanizauii i NobyayBaTH LiIKOM NEBHUA AMAAKTUYHUIA NPOLLEC, AKMI rapaHTye il AOCATHEHHSA 3a 3agaHui Yac".
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MocTaHoOBKA AiarHOCTMYHOI MeTn nepenbdayae HaABHICTb NpodeciMmHO OpieHTOBaHOI OCBITW, WO 3abe3neyye ¢yHOAMEHT
MalibyTHbOro npodecioHaniamy Toro, XTo HaBYaETbCA, AK CMNeLianisalilo, AKa rotye 4o NeBHOro cnocoby AifsNbHOCTI, Wo CTae
BiZMIiTHOI PMCOIO KOXKHOI ocobucTocTi'".

Merta crartri. Cnig 3a3HaunTH, WO NpW ONUCI NpegMeTHOI 06/1acTi BaXK/MBE 3HAYEHHSA MAE He CTi/IbKM KiNbKiCTb
BMKOPWUCTOBYBAHMX 3HAHb, CKiNIbKM meToau ix Bigbopy Ta nogaHHA. Came Bif HWUX 3aNeXWUTb NOKA3HWMK iHTENEeKTyasnbHOCTI
CUCTEMM, WO BUABNAETHCA B 34aTHOCTI BUKOPUCTOBYBATU B MOTPIOHMIA MOMEHT peneBaHTHI (HeobxigHi) 3HaHHA. Bubip meToay
BiabOpY Ta NpeAcTaBAEHHA 3HAaHb BU3HAYAETbCA cneLmdiKoto TiEl YacTUHM peanbHOro CBITY, AKY Bif0OpaKae npeameTHa 061acTb.

BuKnapgeHHA OCHOBHOro marepiany. Po3BMTOK iHPOpMaLiiHUX TEXHONOTIN PO3LWMPIOE MOMKANBOCTI IHTENEKTYaNbHUX
cucTem, Wo bepyTb Ha cebe pisHi GyHKLi, AKI TPAAMLIMHO BBAaXKanMCA NPepPOraTMBOLO iHTENEKTYyabHOI AifSNbHOCTI.

YBaKHille POrNaHEMO OAHY 3 IHTENEKTya/ibHUX cucTem B iHPOPMALMHUX TeXHOMOriAX - eKcrnepTHi cuctemu. EC
aKyMY/IO0Tb NpodeciliHi 3HaHHA JOCBigYEeHUX KBaNiQiKOBaHUX EKCMEepTiB i NPU3HaYeHi oA BUPILWEHHA NPaKTUYHUX 3aBAAHb, WO
BMHWKalOTb y daxiBLA, AKMI NPaLOE B 4OCNIAXKYBaAHI NpeaMeTHI obnacTi.

OcHoBy byab-AKOi eKcnepTHOT cMcTeMM cKnagatoTb 6asa gaHux (BA) i 6as3a 3HaHb (B3). B B[, HaKoNUUyOTbCA eMNipUYHi
$aKTU 3 gocniarKyBaHoI NpeameTHOT 06nacTi: GaKTUYHI AaHi, NPUKNAAM EKCNEPTHUX BUCHOBKIB, €1eMEHTapPHI BUC/I0B/IOBAHHSA 3
[eAKol ouiHKo i T.Nn. (MpeacTaBneHi y BUrNaAj TpiMoK <o6'eKT, 03HaKa, 3HAaYeHHA 03HaKKu>). Y b3 3aHOCATbCA BiZOMOCTI, WO
BMPA*KaltoTb 3aKOHOMIPHOCTI CTPYKTYpU 6e3nidi emnipuyHMxX GaKTiB i cnocobu BUpilLEHHS BMHMKAOUMX B Ui 0b6nacTi 3aBAaHb.
Kpim Toro, B B3 nomiwaeTbes iHpopmauia Npo iX BaXKIMBICTb, @ TAKOXK BiAOMOCTI NPO Te, AKMM YMHOM Lii 3B'A3KM | 3aKOHOMIPHOCTI
MOYTb OYTM BUKOPUCTaHIi. 3aKOHOMIpPHOCTI B b3 NnpeacTaBAAOTLCS Y BUTAALI PI3HUX MaTeMaTUYHUX MOAENEN.

ba3oBum noHATTAM B EC € «3HAHHA», XO4a OAHO3HAYHOrO BU3HAYEHHA BOHO He Ma€e. PaxiBLAMM 3aNPONOHOBAHO AECATKU
pi3HMX TAymadeHb. Po3rnaHemo pgeski 3 HUX. BU3HauyeHHA 3HaHb NO3a KOHTEKCTOM LUTYYHOrO iHTENEKTY, 3ByYMTb HACTYMHUM
YnHom: «lepeBipeHunit NPaKTUKOK Pe3yabTaT MisHaHHA AiNCHOCTI, BipHe il BiAobparkeHHA B MUC/EHHI NtoguHM». Lle BU3HaYeHHs
[O0CUTb 3aranbHe i He NPOACHIOE 0cO6ANBOCTEN 3HAHb, MOB'A3AHMX 3 KOMN'IOTEPHUMM CUCTEMAMU. |HLIE BU3HAYEHHA TepMmiHa
«3HAHHAY, BXXE B PaMKaX iHXeHepii 3HaHb, e «3HaHHA» BU3HaYaloTbCA AK GopmanizoBaHa iHpopmaLia, Ha AKy nocunaTbeA abo
AKY BUMKOPWUCTOBYIOTb B NpoLeci BUpileHHA. BignoeigHo, nig 6a30t0 3HaHb PO3yMilOTb CYKYMHICTb 3HaHb, WO BigHOCATbLCA A0
neAkoi npegmeTHoi obnacTi i popmanbHO NPeAcTaBAeHUX TakKMM UYMHOM, Wo6 Ha iX OCHOBI MOXKHA 6yno 3gilcHoBaTH
«MIPKYBaHHA».

Kpim Toro, 3HaHHA BU3HAYatOTLCA K OCHOBHI 3aKOHOMIPHOCTI NpegMeTHOI 061acTi, WO A03BONAOTL NOAMHI BUPiWYBATU
KOHKPETHi BUPOOHMUYI, HayKOBI Ta iHLWi 3aBAAHHA, TOOTO YNHHWKK, MOHATTA, B3AEMO3B'A3KM, OLIHKW, NPaBUIa, EBPUCTUKM, @ TAKOXK
cTpaTerii NPUMHATTA pilleHHA B it obnacTi.

Mpwv BUpiLEHH] 3aBAAHHA OTPUMAHHA 3HAHb A/17 EKCNEPTHUX CUCTEM BUAINAIOTL TPU CTpaTerii: NpuabaHHA, BUNYYEHHSA
Ta GOpMYyBaHHA 3HaHb.

MpuabaHHA 3HaHb 34iMCHIOETLCA 32 AONOMOTOI aBTOMATU30BaHOTO Aia/Iory MiXK EKCNepTOM i cneLiabHOK NPOrpamoto.
TaKUM YMHOM, BAAETLCA OTPUMATU PParmeHTM 3HaHb BiZAMNOBIAHO A0 CTPYKTYP, LLO 3aKNafeHi po3pobHUKaMu cuctemu. ICHye pag,
HeZoNIKIB B AaHil cTpaTerii TakMX AK: NPUXMABHICTL A0 nNpeamMeTHoi 06nacTi, HeEMOBHOTA NPMABGAHMX 3HAHb, CMPOLLEHHA
CTPYKTYPU 3HaHb.

BunyyeHHs 3HaHb BiabyBaeTbca 6e3 3anyyeHHA 064YnC0BaNbHOI TEXHIKM WAAXom Be3nocepeiHbOro KOHTAKTY iHXeHepa
MO 3HAHHAX | AXKEepPenomM 3HaHb (EKCNepTOM, CheLianbHO NiTepaTypoto Ta iH.). IHXKeHepy No 3HaHHAX HeobXigHO BiATBOPUTU
MmoZenb NpeaMeTHOT 061acTi, AKOK KOPUCTYIOTbCA eKCNepTH ANA NPUMHATTA pileHb. Lle Tpusana i TpyAomicTKa npoueaypa.

dopmyBaHHSA 3HaHb 34iMCHIOETbCA Be3nocepeaHbO B Camiil eKCNEPTHIM cUCTeMi, KA «CamOCTiIHO» dpopmMmye HeobXiaHi
3HaHHA abo OTPMMYE «HOBE» 3HAHHA AKi He 3aga€ ekcnepT. IHWKUMKU cnoBamu GOPMyBaHHA 3HAHb - Lie 3aBaaHHA 06pobKu H6a3a
naHux (BA) 3 meToto nepexoay Ao 6a3 3HaHb (B3).

MOXNMBOCTI NOAMHM Y BUAINEHHI HOBWUX (NPUXOBAHMX) 3aKOHOMIpHOCTEW ObmexkeHi, Tomy po3pobka meToais i
aNropuTMiB, 34aTHUX aHani3yBaTM CNabOCTPYKTYpOBaHi, Pi3HOPIAHI AaHi i HagaBaTW HOBI OTPUMAHI 3HAHHA B 3pYy4YHin AnA
CNPUNHATTA NIOAUHOIO POPMI, € HaMBINbL aKTyasIbHUM 3aBAAHHAM NPU PO3POOLLI EKCMEPTHUX CUCTEM.

EKkcrnepTHi cuctemu, AK Knac nporpamHoro 3abesneyeHHs, pasom 3 BigNOBIAHOK METOA0/ONEK 3aCTOCYBAHHSA, 34aTHI
3MiHUTK cuTyauito y npodecinHOMy HaBYaHHI Ha Kpawe. BiZomo, L0 eKcnepTHi CUCTeMM 3acCTOCOBYHOTbCA ANA BUPILLIEHHA
3aBAaHb (BMAQui pekomeHAauid) y neBHUX npegMeTHMX ranysax. Came ue iX «MNOKAMKAHHA» MW YCMilWHO MOMKEMO
BMKOPUCTOBYBaTM y MNpodecinHOMy HaB4YaHHI CTyaeHTiB. A came, CTBOPIOBATM y4bOBi CUTyaLlii, Npu SKUX CTYAEHT BUPIWYE
KOHKPEeTHi NpuMKAaaHi 3a4ayi, NOKNAAAOUYNCh HA HUM 3406YTi 3HAHHA Ta HaBUYKU. 3aBAAKM EKCNEPTHUM CUCTEMAM, CTYAEeHTU
MaloTb MOMK/MBICTb MOAENOBATM peasibHi BUPOOHWUYI CUTyalii, Ta CTBOPIOBATU aNropuTMM iX BUPIWEHHSA, iHWMMMK CIOBaMMU
KYYUTU» EKCNEPTHY CUCTEMY «BUPILLYBaTU» KOHKPETHI NPUKAagHI 3aBAaHHA. A 3304HO, L0 BaXK/MBiLLe, y4UTUCL camum [1].

OAHMM 3 KNOYOBUMX eTaniB Npu po3pobui iHTenekTyanbHuUx cuctem, a came EC, € onuc ix npegmeTHoi obnacri. 3rigHo 3
BM3HayeHHAM, "npegmeTHa 06/1acTb - Le MoAeNb AeAKOl YacTUHU peanbHoro cBiTy". Ha KoHuenTyanbHOMY piBHI NpeameTHa
061acTb NPeACTaBAAETLCA BUAINEHVUMM B Hi TUMAaMK 06'€KTiB, aTpubyTamu LMX TUNiB 06'EKTIB i 3B'A3KaMM MiXK HUMM.

[JocToBipHy iHdopMaLito, HeobXiAHY ANA AiarHOCTMYHOT NMOCTAaHOBKWM Linen i Bigbopy BiANOBIAHOrO 3MicTy OCBITH,
MO/IMBO OTPMMATK 33 AOMNOMOTOK COLONOMNYHUX Ta EKCNEepPTHUX METOAiB, WO peanisyloTbcA 6e3nocepefHbO B OCBITHIX
ycTaHoBax abo B chepax npodeciltHoi gisnbHocTi. OTpMMaHa Bif pecnoHAEHTIB i eKcnepTiB iHPpopmaLifa, AK NPaBMIo, € 3HAYHOI
33 obcArom, cnabodopmanizoBaHoto i HeUMCNoBOK, WO nepenbdavyae HEMOKAMBICTb Ti BUKOPUCTAHHA pPO3pObHMKamu
LiarHOCTMYHMX 3acobiB i 6e3nocepegHiMM yYaCHMKAMM AMAAKTUYHOTO npouecy. HaByanbHWM maTepian, wo Bignosigae
OiarHOCTMYHO NOCTaBAEHUM LiNAM, NOBUHEH BYTU NpeaCTaBNAeHUIA Y BUTNAAI KBAaNiMETPUYHUX 0BrpyHTOBAHMX CTPYKTYp. Came
BOHW i NOBMHHI BYTW OCHOBOIO A1A PO3POOKM HaBYANbHUX NPOrpam, HaBYaNbHOI NiTepaTypu, HOPMATUBHOI JOKYMeHTaL,i i T.4,.
IrHOPYBaHHA TaKMX METOZIB BeAe A0 HEMOXKJIMBOCTI AiarHOCTMYHOI MOCTAaHOBKM Ljinen ocBiTM i cyb'ekTmBI3My npu Bigbopi
HaBYaNbHOroO marepiany.

B iHXeHepii 3HaHb nNpu onuci npeameTHOi obnacTi nepenbayaroTbCA KOTHITUBHWUIA i TEXHONOTYHWI piBHI. Jlorika
OMNUCYBaAHOTO AOCANIAXKEHHSA BK/IOYAE eTanu:

1. AHani3 cuctemu "3mict ocsitn".
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2. KOrHiTUBHMI piBeHb onucy npeameTHoi obaacTi EC:
® BUAB/NIEHHA XapaKTEPHWUX 0COBMBOCTEN PeanbHOrO CBITY i MOXAMBUX MEX MOro BifobpaKeHHA B nNpeameTHOI
obnacri;
® BM3Ha4yeHHsA 06'ekTiB NpeameTHOT 06nacTi;
® BCTAHOBJ/IEHHA MAPAMETPIB, LLLO XapaKTePM3YHOTb PO3rNAHYTI 06'EKTH;
® BM3HAYEHHSA CTPYKTYp, WO ONUCYIOTb OpraHisauito 06'ekTiB npeameTHOT 061acTi;
® XapaKTEPUCTMKA MeToAiB onuncy ob'ekTiB B npegMeTHoi obnacTi.
3. TexHONOriYHWUI piBeHb onucy npegmeTHoi obnacTi EC:
® KBaNiMeTpMyHe 06rpyHTYBaHHA TEXHOOTIT onucy npegmeTHoi obnacti EC;
® aNropuTM onucy npegmeTtHoi obnacti EC.
BucHoOBKMU. NocnifoBHe BUKOHAHHA NepepaxoBaHMX eTaniB, Ha Hal NOraaj, 403BOAUTb PO3POOUTU TEXHONOTI0 onucy
npeameTtHoi obnacti EC, To6To BMpIiWKTK 33434y, AKa € 6a30B0t0 Npu NobYyA0BI iIHTENEKTYaNIbHUX HABYAIbHUX CUCTEM.
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METHODOLOGY OF CONSTRUCTION OF INTELLECTUAL SYSTEMS
OF ARTIFICIAL INTELLIGENCE FOR PROFESSIONAL EDUCATION
Oleksandr Bordyuh
Podilsky state agrarian and technical university, Ukraine

Abstract. The article deals with the use of information and communication technologies in training, to increase the level
of knowledge efficiency. One of these technologies is the computerized system of artificial intelligence, namely, their kind - the
expert system (ES).

The ES, as a class of software, together with the appropriate methodology for designing and applying, can change the
situation in vocational training for the better. It is known that the ES is used to solve problems in certain subject areas. It is these
"vocations" we can successfully use in the professional training of students.

One of the key stages in the development of intelligent systems, namely the ES, is a description of their subject area.
According to the definition, "subject area is a model of some part of the real world." At the conceptual level, the subject domain
is represented by the types of objects in it, the attributes of these types of objects and the connections between them.

The effectiveness of the decisions made by the intelligent systems depends essentially on the preparation and adaptation
of the wealth of knowledge of the specialists of the subject domain. Therefore, the issue of developing methods for obtaining and
formalizing knowledge of the subject area for the development of artificial intelligence systems remains a topical issue.

It should be noted that in the description of the subject area is important not so much the amount of knowledge used,
how many methods of selection and presentation. It depends on them the index of the intelligence of the system, which manifests
itself in the ability to use the relevant (necessary) knowledge at the right time. The choice of the method of selection and
presentation of knowledge is determined by the specifics of that part of the real world, which reflects the subject area.

A number of stages are proposed for the development of methods for obtaining and formalizing knowledge, from the
description of the subject area necessary for the development of artificial intelligence training systems. What will enable the ES,
as a class of software, together with the corresponding methodology of construction and application, to change the situation in
the professional training of students for the better.

Key words: information systems, artificial intelligence, expert systems, training, subject area.
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EMMIPUYHI METOAU HAYKOBOTO NI3HAHHA Y ®OPMYBAHHI METOA0/10MNYHOI KY/IbTYPU YYHIB
MPU HABYAHHI ®I13UKN

AHomayia. Cmammsa npuceayeHa akmyasneHil npobaemi popmysaHHAa Memooos02iYHOI Kyabmypu y4Hie y npouyeci
HasYaHHA Pi3uKu. Haeonowyemoca Ha 8axIUBOCMI Memo00s102i4HOI Kyabmypu y KOHmMeKcmi ycniwHoi coyiansHoi adanmayii
BUMYCKHUKA WKOAU. Y cmammi po3Kpusaemscs rnpiopumem meop4oi Hag4anbHoi 0ignbHOCMi y (hopMy8aHHI Memo0o102iyHoi
Kynemypu. MemodosnoziyHa Kyanemypa € 3acobom i MpodyKmMom meop4oi Hag4anbHO-Mi3HA8AAbHOI diAnbHocmi. Came y npoyeci
meop4oi Ha84anAbHO-Mi3HABAALHOI OifiAbHOCMI (hOPMYEMbBCA KpeamusHUl KOMMOHeHM Memo0dos02iYHOI Kyabmypu YYHSA.
AHanizytomeca rncuxonoziyHi ma OUOAKMUYHI acrekmu 3acmocy8aHHA HABYA/bHO20 CIIOCMEPEHCEHHA Y MPOeKmys8aHHi ma
opeaHi3ayii meop4oi HaBYANbHO-MI3HABANBHOT QifiAbHOCMI. AKUEHMYEMbCA y8a2a HA CriopiOHeHOCMI Ha84aAbHO20 NPoyecy 3
poyecom HayKo8o20 Mi3HAHHA, cninbHili MemodonoziyHili ocHO8i HasyasnbHOI Ma HayKoeoi dianbHocmi. BidnosioHo, Has4asnbHe
criocmepexeHHs € pe3yabmamom MmpaHchopmMauii emnipudHo2o memoody HAyKo8020 Mi3HAHHA Yy NPoyec Ha8YaHHA (Pi3UKU.
CnocmepexceHHA po321900EMbCA  AK MemoO HAyKo8o20 OOCMIOMEHHA | € CMPYKMYypHUM efnemMeHmomM cucmemu
Memo00s02iYHUX 3HAHb, AKI hopmytomsca y npoueci Hag4YaHHA. [TOKA3aHO, WO HaABYAAbHE CIOCMEPEHEHHA € edheKmUBHUM
3ac060M NMPOeKMy8aHHA Ma CMBOPEHHA MBoPYUX cumyauili y HasyaHHiI izuku. Teopya cumyayia 8UHUKAE | peanisyemoca AK
npose iHmenekmyanbHoi (Mi3HABANbHOI) iHiYiaMUBU Y4YHA y MPoyeci BUKOHAHHA 00CAIOHUYbKO20 3a80aHHA. Po3zaasdaromecs
dudakmuyHi 3acobu, fAki € npobaemHUM 3abe3rneyeHHAM Mma OpPiEHMY8AbHOK OCHOBOK HABYA/LHOI BifiIbHOCMI, O MAKOX
3acobamu ornocepedKoB8aHO20 YrpassiHHA HABYA/bHUM CriocmepexeHHAM 3 6oKy y4umerns. [1oka3aHo, wo 3a 00MoMo20H0
HOBYA/1bHO20 CIOCMEpPEHEHHA Peasni3yembCa MeXAHI3M repemaeopeHHsA penpodyKmueHoi dianbHocmi y meopuyy. [na moeo, wob
crocmepexceHHs 8UKOHY8A10 8KA3AHY hyHKUiT HE0OXiOHO, W06 BOHO, AK Ni3HABAAbHE YMIHHSA, MAa0 00CMAMHbO 8UCOKUL piseHb
chopmosaHocmi. [Aa Ybo20 3aCMOCOBYHOMbLCA Y3a2asbHEHI MNAAHU (NAQHU-OpiEHMUpPU), AKI € OpiEHMYBAbHOK OCHOBOH
HABYANbHO-Mi3HABABHOI OifAAbHOCM.

Kntoyoei cnosa: memo0os0z2i4Ha Kyabmypa, meopya Has4asabHa GifsbHiCMb, HaBYaAbHe criocmepexceHHs, nedazoziyHe
PpoeKmMy8aHHsA, iHmesnieKmyasbHa iHiyiamuea.

MNocraHoBKa npob6aemu. O4HMM 3 NPIOPUTETIB HOBOT YKPAIHCbKOT LWKO/IM € GOPMYBAHHSA K/TIOYOBUX KOMMETEHTHOCTEM, AKi
3abe3nevyBaTMMYTb YCNiLIHY COLia/ibHYy afanTaLito y4HiB y MakbyTHbomMy KuTTi [9]. MpoTe B ymoBax CTPIMKOrO PO3BUTKY HayKM i
LIafIeHoro NOTOKY iHdbopMaL,ii 3HaHHA Ta KOMNETEHTHOCTI LUBUAKO BTPA4atoTb CBOK HOBU3HY Ta aKTyalbHiCTb. TOMY AN yCRilWHOT
couianbHOI aganTalii BUMYCKHMKY LKOMM BA*K/IMBO BECb Yac iX MOHOB/OBATU, TOBTO HeobXiAHO MOCTiiHO 6yTn cyb’ekTom
ni3HaBa/IbHOI AiANbHOCTI.

HaBuyanbHO-Ni3HaBaNbHa AiSNbHICTb, AK OyAb-AKa iHWa AiaNbHICTb, Mae CBOKO METOA0/I0Tit0, TOMY ii Cyb’eKT Ma€e BOOAITM
Bi4NOBIAHO METOAO/OrYHO Ky/bTypoto. OTXKe, MeTOA0N0rYHa Ky/bTypa € OOHIE0 3 KAHOYOBUX NCUXONOrO-NefaroriyHnx
KaTeropii, AKi BM3HAYaloTb PE3yNbTaTUBHICTb MPUPOAHMYOI OCBITU. 3 OrNAAy Ha LUe, Y NPOLEeci HaBYaHHA MPUPOAHUYUX
npeameTiB, 30Kpema ¢i3MKM, aKTyaNbHOI NocTae Nnpobaema GopMyBaHHA METOLO/IONYHOT Ky/IbTypK Y4YHiB. Baxkaunea ponb TyT
HaNEXUTb METOAO0/IONYHMM 3HAHHAM, fKi GOPMYIOTbCA Yy MPOLLECi HAaBYAHHA 3aBAAKW TpaHchopMalii HayKOBUX METOLiB
Ni3HaHHA, WAAXOM NPOEKTYBaHHA | peani3alii HaBY4abHO-Ni3HABa/IbHOI AiANbHOCTI.

®di3unKa, AK HaBYaNbHUIN NpeaMEeT, Pa3om 3 iHWUMU NPUPOSHUYUMU OUCLUNATHAMWU BONOAIE NOTYXHUM ANAAKTUYHUM
NoTeHLia/IOM ANA PO3KPUTTA METOA0NOri Mi3HABaNbHOI AiANBHOCTI AK HA eMNiPUYHOMY, TaK i Ha TEOPEeTUYHOMY piBHAX. Y
[AHOMY KOHTEKCTi NocCTae HeobxigHicTb AOCNigKEHHA MEeXaHi3MiB BUBYEHHS i 3aCTOCYBaHHA METOZiB HAayKOBOrO Mi3HAHHA Y
npoueci HaBYyaHHA i3nKM.

MerTa cratTi. MeTolo cTaTTi € PO3KPUTTA AUAAKTUYHMX PYHKLIN eMNipuYHUX MEeTOAiB HAayKOBOro NisHaHHA, 30Kpema
HaBYa/IbHOrO CMOCTEPEXKEHHSA, Y GOpPMYBaHHI METOA0NOrYHOT Ky/AbTYpU YYHIB Nig Yac BUBYEHHA i3UKK, a came: Y KOHTEKCTI
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peanisauii aisnbHicHoro nigxoay (y po3pobui 3acobis npobaemHo-3micToBOro 3abesneyeHHA TBOPYOI HaBYaibHO-Ni3HABaNbHOT
LiANbHOCTI, HOPMATUBHUX MoJenei Po3B’A3KY TBOPYMX 3afay; y po3pobui agekBaTHMX 3acobiB HaB4yaluyoro BRAWMBY; Y
MOZE/NOBaHHI YMOB BWKOHaHHA AianbHOCTI). OcobamBuit iHTEpec y [aHOMY KOHTEKCTI NpeacTaBAf€ POab HABYaNAbHOMO
cnocTepeXeHHA B OpraHisauii TBOpYOi HaBYa/IbHO-MNiI3HABANbHOI AIANLHOCTI 3 OrA4Y Ha Te, WO y npoueci came L€l AianbHOCTI
bGOPMYETLCA KPeaTUBHUIA KOMMNOHEHT [4] MeToA0N0rYHOT KYyAbTYpH, a 3 iHWOro oKy, came MeTOAONOrYHI 3HAHHA, 3 TOYKK 30pY
KOHLenujii HOpMmaTUBHOI TBOPYOCTI [6], € 3acOboM TBOPUOT AiSNLHOCTI.

MeTtoau pocnig)XeHHA. Y npoueci 40CAiAXKeHHA 3aCTOCOBYBAINCA HAYKOBI METOAM eMMiPUYHOrO | TEOPETUYHOTIO PiBHIB
ni3HaHHA. 30Kpema: negaroriyHe CnocTepekeHHA Ta aHani3 NPaKTUKM HaBYaHHA }i3WMKM y CTApLWil WKOAI, WO 43N0 MOXKANUBICTb
BUCBITIUTU  aKTyanbHiCTb nNpobnemn ¢GopmyBaHHA METOAONONYHOI KYy/NbTYPU YYHIB Yy KOHTEKCTI AififibHiCHOro Ta
KOMMNETEHTHICHOTO NiAXo4iB, a TaKOX NepeBipuUTH Ai€BICTb 3aNPONOHOBAHMX 3ac06iB GOPMYBaHHA METOLO0N0TMYHNX 3HAHb YYHIB;
CUCTEMHWIA aHaNi3 NiTepaTypHUX AxKepen 3 nNpobaemMaTuKkn AOCNIAXKEHHA Ta y3ara/JibHeHHA MOro pesy/nbTaTiB; nejaroriyHe
MOZeNoBaHHA TBOPYOI HaBYaIbHO-Mi3HABaIbHOI 4iA/IbHOCTI HAa OCHOBI PO3PO6KK BiANOBIAHMX 3acobiB NPobieMHO-3MiCTOBOrO
3abe3neyeHHn i neaarorivHoro ynpas/iHHA Ta NepeBipKa po3pobieHnX moaenei Ha NpaKkTuL;.

AHani3 aKkTyanbHUX AocnigxeHb. Y BUpiWweHHI npobaemn GopmyBaHHA METOLOMONYHOI KyAbTYpU YYHIB Yy mpouec
HaBYaHHA GI3NKKM aKTyaZlbHUMK € HAYKOBI MpaLi, AKi NPUCBAYEHI AOCNIAXKEHHAM TpaHChOpPMaLLii HAYKOBMX 3HaHb B HaBYasbHi,
B33aEMO3B’A3KY TEOPETMYHOIO Ta EMMNIPUYHOIO Yy HaBYaHHi [7; 8], ocobamMBoCTAM NPOEKTyBaHHA Ta OpraHisalii TBOpYOi HaBYaNbHOT
LiANbHOCTI, peanisauii TEOPETUYHMX eMNiPUYHMX METOAiIB HAayKOBOro Mi3HaHHA [2; 5]. 30Kpema cnocTepekeHHs, AK OOMH i3
HayKOBMX METOAiB eMNiPUYHOrO PiBHA Ni3HAHHA, € BaXKIMBUM NpPeaMETOM BUBYEHHA Y KOHTEKCTI NnpobaemaTnkn popmyBaHHA
bi3MYHOro 3HaHHA, PO3BUTKY NPAKTUYHMX Ni3HABANIbHUX YMiHb Y CTPYKTYpPi HaBYa/IbHO-Ni3HaBaIbHOI KOMNeTeHTHocTi [2; 11; 12].

He 3Bakaloum Ha Te, WO Pi3HMM acneKkTam OpraHisaLii HaBYa/IbHOTO CMOCTEPEKEHHA NpUCBAYEHO 6araTto HayKoBoO-
MEeTOANYHUX NpPaLb, AMAAKTUYHI MOMKAMBOCTI 4aHOro BUAY HaBYa/bHOI AiANbHOCTI Le He A0 KiHUA NpoaHani3oBaHi Ta BUBYEHI.
Lie ctocyeTbca Hacamnepes, MicuA i poni cnocTepeXeHHA B OpraHisaii TBOpYoi HaBYa/IbHO-MNi3HABaNIbHOI AiANbHOCTI y Npoueci
bopmyBaHHA METOA0/0rYHOI KyNbTYPU YUHIB.

BuKNap OCHOBHOro martepiany AOCAIAMKEHHA. Y CyyacHi Teopii Mi3HaHHA CNOCTepPEeXKeHHA TPAKTYETbCA AK TpuBasne,
uinecnpamoBaHe i NJaHOMIpHE CRAPUKAHATTA NpeaMeTiB | fABULL, OTOYYYOi AiAcHOCTI. CTPYKTYPHUMMU KOMMOHEHTamMM1
CMOCTEepPEeKeHHA €: cnocTepiray, ob’eKT cnocTepeXKeHHA, a TaKOX YMOBM Ta 3acobu cnocTeperkeHHA — Mpuaagm, YCTaHOBKM,
3Hapaaan.

Y HayKOBOMY A0C/iAMKEHHI CNOCTePEXKEHHA, 3a3BMYaA, BUKOHYE TPU OCHOBHI OyHKLUii [12]: 1) 3abe3neyeHHA emnipnyHOT
iHpopmaLii, HeobXiaHOT AK ANA NOCTAaHOBKM HOBUX NPO6.1eM i BUCYHEHHSA rinoTes, Tak i 415 NoAanbloi ix nepesipku; 2) nepesipka
rinoTes, AKY He MOXHa 34iMCHUTU 32 LONOMOTOK EKCNEPUMEHTY; 3) 34IACHEHHA 33 LONOMOrO CNOCTEPEXKEHHS NOPIBHANIBHOIO
aHanisy pesy/bTaTiB, OTPUMAHUX B XOAi TEOPETUYHOrO AOCNIAKEHHSA, NepeBipKa iX afeKBaTHOCTI Ta iICTUHHOCTI (Hanpuknag,
BiAKPUTTA NNaHeTU HenTyH, BiAXMAEHHS XBOCTIB KOMET TOLLO).

Bifomo, WO npouec HaBY4aHHA € MOAENNI0 NpOoLLecy HayKoBOro nisHaHHA [5; 7]. BignosigHO A0 LbOro, CNoCTeperKeHHA
PO3rNALAETLCA AK METOL HAYKOBOTO AOCNIAXKEHHS | € CTPYKTYPHUM €1eMEHTOM CUCTEMM METOL0/10TIYHUX 3HAHb, AKI GOPMYIOTLCA
y npoueci HaB4aHHA i3MKK. 3 TOUKM 30pYy AiANbHICHOrO NiaxXoAy, HaBYa/ibHE CNOCTEPEKEHHA — Lie BUA, HAaBYa/IbHOT AiANIbHOCTI,
AKa NONATAE y NN1aHOMIPHOMY, CBIZOMOMY, LLiiecCnpAMOBaHOMY i BUBIPKOBOMY CMPUNHATTI yYHAMM NpesmeTiB, NPOLEeciB i ABULL,
OTOUYHOYOT AIACHOCTI, WO 34IMCHIOETbCA NiA KepiBHULTBOM yunTens [2; 11]. BignosiaHo A0 LbOro, cnocTepexXeHHs po3rnagacTbea
AK 3acib popMyBaHHA BiZANOBIAHOrO Mi3HABa/IbHOIO YMiHHA — YMIHHA cnocTepiraTy.

Y HayKoBO-meToAMuHIN niTepaTypi [2; 11; 12] BUAINAIOTL TaKi AMAAKTUYHI 0COBAMBOCTI HABYANLHOMO CNOCTEPEKEHHSA:

1) B x04j cnocTepesKeHHA yYHi Mi3HAlOTb 30BHiLWHI BAACTMBOCTI Ta 03HAKM NPEeAMETIB i ABWLL, BCTAHOBIOOTbL 3B'A3KM i
3aN1EXKHOCTI MiX HUMU;

2) 3HaoOMAATLCA 3 0COBNNBOCTAMM CNOCTEPEKEHHSA AK METOAA HAYKOBOTO AOCANIAKEHHS;

3) HaBYaNbHe cnocTeperKeHHA PO3BUBAE CNOCTEPENKNNBICTL — BAXKAUBY NCUXIYHY pUCY 0COBUCTOCTI;

4) ocBiTHA GYHKLIA cnocTepexeHHs € ManoedeKTUBHOLO, AKLWO Y HbOMY BiACYTHI €N1eMEHTU AOCNIAKEHHS;

5) cnoctepekeHHs € 060B’A3KOBOIO CKNAA0BOI0 Gi3UYHOTO EKCMEPUMEHTY;

6) HaBYaNbHe cnocTeperKeHHA OPraHi3OBYETLCA | KEPYETLCA yunTENEM;

7) cnoctepexeHHA KnacudikyloTb 3a Micuem nposegeHHA (npupoga, nabopaTtopis, BMPOOHMLTBO), 3a PONNO Yy
HaBYa/NbHOMY npoueci (nponeaeBTUYHI, INOCTPATUBHI, AOCAIAHWUUBKI), 3a poano y ¢GopmyBaHHI MOHATb, 33 06’eKTom
[OCNIAXKEHHSA TOLLLO.

Mpouec opraHisayii TBOPYOi HaBYaNbHO-Mi3HABa/IbHOI AiANbHOCTI, AK edeKTUBHOro MexaHismy GOopMyBaHHSA
MeTOA0N0TYHOI KYNbTYpU, FPYHTYETLCA HA CTBOPEHHI TBOPYOI Ni3HaBa/IbHOI CUTyaU,ji. Y AaHOMY KOHTEKCTi TBOpYa Mi3HaBa/ibHa
CUTYaLLIA XapaKTePU3YETLCA TaKMMM O3HaKamu [3]:

— notpebye BUPIIEHHA AEAKOro AiaNeKTUYHOrO MPOTMPIYYA LUAAXOM MOLUYKY HOBOro MeToay, npuiomy, 3acoby
LiANbHOCTI;

—  3iTKHEHHA 3 HOBWMM, A€ CyTb HOBM3HM — Y NPOTUPIYYi (HEBIANOBIAHOCTI) MiXK AOCBIAOM, AKUM BONOAIE CYD’EKT, | TUM
[,0CBIZOM, AKWIA BK/OYAE B cebe 3HaHHA Npo GaKTH, ABMLLA, 06pa3K, WO BUBYAIOTHLCA;

— TBOpYa HEBM3HAYEHICTb — CYD’EKT HE MOXKe BU3HAYMTUCA i3 CMOCOOOM po3B’'A3aHHA Npobaemu, 34iNCHUTU TBOPUMIA
BMbip: BiACYTHSA iaen, paLioHanbHi, CBIgOMI 4ii He NpMBOAATL 40 NMO3UTUBHOTO Pe3y/bTaTy;

— NpuWxoBaHa, nigceigoma poboTa, nepiog “Tynuka”, “pyx y 6nokagi” — niacsifoma AianbHiCTb, 3yMOBAEHA HAABHICTIO
NOLIYKOBOi AOMIHAHTW;

— 340ragKa — iHTYITUBHUIA NPOAYKT, LLO OCMUC/IOETLCA, NEPETBOPIOETLCA B iAEt0 BUPiWEHHA Npobaemu 3 No4anblLIMM
il TOriYHUM 06r'PYHTYBaHHAM, Bepbani3aLieto i o0popMAEeHHAM Y BUrNALI pO3B’A3KY.

BBarkaeTbcA, WO 3acO6OM CTBOPEHHA TBOPYOI CUTYaLii € TBOpYa HaB4yasbHA 3afaya. BignosigHo 4o uLboro, TBOpYa
HaBYa/ibHA AjANbHICTb PO3rNALAETLCA AK NPOLLEC PO3B'A3yBaHHA TBOpPYMX 3agad [2; 4]. MpoTe TBOpYa 3ajaya He € EQUHUM
3acobom npobnemHo-3micTOBOro 3abesneyeHHA TBOPYOi HaBYa/NbHO-Mi3HABANbHOI AiAAbHOCTI. Y reHesuci TBopYoi cuTyauil
MOM/IMBI TPU BUNAAKM:
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1) TBOpYa CUTyauis CTBOPHOETbCA 3a AOMNOMOrOI0 rOTOBOI (BHECeHOi 330BHI) 3a4adi, AKa € TBOPYOK BiAHOCHO Y4yHSA
(cy6’eKTa), AKOMY BOHa NPOMNOHYETLCS;

2) TBOpYa CUTyaLliA BUHWMKAE i3 CTBOPEHOI BUNTENeM NPOo6AeMHOI cUTyalii, Ha OCHOBI AKOT GopMyNOETLCA Npobiema i
MOZEeN0ETbCA TBOpYa di3MYHA 3a4a4a, AKA CTaE 06’€EKTOM NOAANbLLOT TBOPYOT HABYAIbHOIT A4iANbHOCTI;

3) TBOpYa CMTyalUif BMHUKAE i peanisyeTbCa AK NPOAB iHTENEKTyanbHOI (Ni3HaBaNbHOI) iHiLiaTMBM y4HA y npoueci
penpoayKTUBHOI AianbHocTi [3].

Lloao TpeTboro BMMAAKYy, TO B MOro OCHOBi MOXe OyTW BMKOHAHHA 3aBAAHHA, fKe 33 CBOEKD MPAMOIO L0 He €
nNpobaeMHMM, ane OTPUMAHUI Pe3yAbTaT MOXKe CMOHYKATU YYHA A0 iHILil0BaHHA BUXOAY 33 MeKi 3a4aHoro.

Ha Haw nornsg, came 2-i i 3-i BUNagKKM € LiKaBUMKW A5 NOAANbLIONO aHanidy, 0co6amBo 3-i. 3yNMHMMOCH Ha HbOMY
neTanbHiwe. Ans LbOro 3BepHEMOCA A0 AEAKUX NCUXONOTIYHMX KOHLENLii TBOpYOCTi. Hacamnepes, A0 KOHLENLi, AKa po3rnaaae
TBOPYICTb AIK MPOSAB iHTE/NEKTYyanbHOI akTMBHOCTI. Ha aymky b.[. boroasneHCbKoi — aBTOpa Ui€i KOHLeNuii, iHTeneKkTyanbHa
aKTUBHICTb NOEAHYE Mi3HABANbHI Ta MOTUBALiNHI XapaKTEPUCTUKM TBOPYOI OCOOUCTOCTI, a OTKe, MoXe 6yTM “oauHuLEerD
pocnigxkeHHa” ii TBopyoro noteHuiany [1]. IHTenekTyanbHa akTUBHICTb, MOEAHYE B cObi iHTeNeKTyanbHi (po3ymoBi) 34i6HOCTi 3
HeiHTenekTyanbHUMKU (0COBUCTICHUMM, MOTUBALIMHMMM) (aKTOpamM PO3YMOBOI AifNIbHOCTI. |HTeNeKT (3HaHHA, PO3yMOoBi
34i6HOCTI) cTBOptoE QYHAAMEHT iHTENEeKTyaNbHOI aKTUBHOCTI, ane MpPOABAAETbCA Yy TBOPYIMA AiANbHOCTI Yepe3 MOTMBaLiNHY
CTPYKTYpYy ocobuctocTi. To6TOo, TBOPYICTb — NOXiAHA iHTENEKTY, 3a10MNEHOTO KPi3b MOTUBALLIHY CTPYKTYPY, AKa abo ranbmye, abo
CTUMYIOE MOro NPOoAB. IHTeNEKTyaIbHa aKTUBHICTb BUPAXKAETbCA IHTEIEKTYa IbHOO iHIiLiaTMBO. IHTeNeKTyanbHa iHiluiaTuBa — Le
NPOAOBXEHHSA Mi3HaBaIbHOI 4iANILHOCTI N03a MeXKammn BUMOTM (3a4adi), TO6TOo NicaA yCnilHOro AOCATHEHHA Cy6’ eKTOM Ljinew, aki
6ynu nepea HAM nocTasneHi [1].

I3 cKa3aHOro BUNIMBAE, WO TBOPYICTb MOYMHAETLCA TaM, A€ AiANbHICTb He 0BMEXKYETbCA PO3B’A3KOM TiIbKM NOCTaBAEHOT
334avi, a ii pe3ynbTaT € WMPLIMM HidK NOCTaB/AEHA NoYaTKOBa meTa. OTKe, TAEMHUUA BULLMX GOPM TBOPYOCTI KPUETLCA Y BUXOAI
33 MexXi 3afaHoro, B 34aTHOCTI NMPOAOBXKYBaTWM Mi3HAHHA 33 MEXaMW BUMOT 3afaHoi cuTyalii, To6TO B CUTyaTMBHO
HECTUMY/IbOBaHIN NPOAYKTUBHIW AiANbHOCTI, Y 343aTHOCTI 6aunTM B NpegMeTi Aelo HOBe, Take, Yoro He 6ayatb iHWi. Buwmm
piBHEM iHTENIeKTYaIbHOT aKTUBHOCTI BBAYXKAETbCA KPEATUBHUIA, NPU AKOMY BUABNAEHA CYH’ EKTOM eMnipMyHa 3aKOHOMIPHICTb CTaE
017 HbOTO HEe NPOCTO EBPUCTMKOID, GOPMaIbHUM NMPUMOMOM, @ CaMOCTIHOI Npobaemoto. BignosiaHo 20 LbOro, iHTENEeKTyaNbHa
TBOPYICTb PO3rIALAETLCA HE MPOCTO AK AOLINIbHA aAanTUBHA LiANbHICTb, A AK AiAbHICTb LinenoknagaHHa [1].

Ha Hawy AymKy, nisHaBa/sbHa iHiLiaTMBa — Ue Ta JlaHKa, NocepegHULTBOM SIKOI MOXKe BifgbyBaTUCA NepeTBOPEHHS
penpoAyKTUBHOI AiANbHOCTI y TBOPYY. MpKn LbOMY, AeTepMiHAHTOK TBOPYOI AisnbHOCTI He 060B’A3KOBO Mae byTn npobiema,
chopmynboBaHa y Burnaai Teopuoi ¢pisnyHoi 3agavi. Lo dyHKL o MoKe BUKOHYBaTK 3aBAAHHA PenpoayKTUBHOMO XapakTepy, Yy
AKOMY JIAaTEHTHO 3aK/afeHa MOXAMBICTb NPOABY YYHEM iHTeNeKTyasbHOI iHiuiaTMBM. Taka iHiuiaTMBa Ma€Ee NpPoABAATMCA Y
dopmyntoBaHHi HOBOI Npobaemu i y camMocTiHOMY nparHeHHi ao ii BupilweHHA. HegapemHo popmyntoBaHHA Npobaemu, a TakoX
nos’A3aHe 3 HUM CKNaZaHHsA yYHAMM Pi3UYHMX 3a4a4, PO3rNALAETLCA Y TEOPIi | MeToANL HaBYaHHA i3UKM AK O3HAKA TBOPYOCTI,
AK BUA, HAaBYa/IbHOI AifNbHOCTI, LLLO CAPUAE PO3BUTKY TBOPUMX 34i6HOCTEN.

IHWa ncMxonoriyHa KoHLenLia TBOPYOCTI, WO 3aCNYyroBye Ha yBary, — e KoHuenuia, po3pobnaeHa A.0. MoHoMapboBUM
[8]. OgHMM i3 KAOYOBMX NOOMKEHDb L€l KOHLENLii € BUSHAaHHA HEOAHOPIAHOCTI pe3ynbTaTy AiA/IbHOCTI — HAABHICTb Y HbOMY
npaAmoro (ycsigomntoBaHoro) i nobiyHoro (HeycBigomntoBaHOro) Npoaykty. Mo6iyHMi NpoAyKT 06’€EKTMBHO BUHWMKAE No3sa
NPAMOIO 3aNEXKHICTIO Bif CBIZLOMO MOCTaBAEHOI LiNi AiIANbHOCTI, @ OTXKe, AK NPaBW/IO, He YCBigOMAOETbCA cyb’ ekTom. Came
3[aTHICTb N06auMTK (YCBIZOMMUTM) NOBIYHUIA NPOAYKT LiNeCnpAMOBaHOI AiA/bHOCTI € OAHIEID 3 OCHOBHUX O3HaK TBOPYOCTI. 3
BMKNAAEHOrO CAiAYE, WO CyTb KPEaTUBHOCTI, AK NCUXONOTYHOI AKOCTi 0COBUCTOCTI, 3BOANUTLCA A0 iIHTENIEKTYaNbHOT aKTUBHOCTI Ta
YYTAMBOCTI A0 NO6IYHWMX NPOAYKTIB AiANBHOCTI.

Po3rnaHemo npuKnazg npOeKTyBaHHA TBOPYOi HaBYa/IbHO-Mi3HABANbHOI  AiANIBHOCTI HAa OCHOBI HaBYa/JbHOrO
cnoctepexXeHHA. HaByanbHe cnocTepeKeHHA iHILIOETbCA HaBYa/bHO-A0CAIAHULBKUM 3aBAAHHAM, AKE NMPOMOHYE BYMTENDb. Y
3aBAaHHi, 3a3BMYal, BU3HAYEHA MeTa CNOCTePEKEHHA i nepenik Ail, AKi HeobxigHO BUKOHATU. K NPaBMIO, NPOLLEC BUKOHAHHA
TAKOro 3aBAaHHA € PENPOAYKTUBHOLO AiANIbHICTIO, XO4a BUMOra MOXKe MaTu i npobnemHuii xapaktep. Hasegemo npuknaga,.

3aedaHHA. CriocmepexceHHA 30 MOKA3aMU 804102020 mepmomempa.

O6ropHiTb KONHOYKY TEPMOMETPA KNANTUKOM BaTW i 3aHYpTe MOro y NocyauHy 3 BOAOK KiMHATHOI TemnepaTypu. Micaa
BCTAHOB/IEHHSA TEMN/0BOI PiIBHOBArM BUMMITb TEPMOMETP 3 BOAM i CNOCTepirainTe 3a MOro Nokasamm nNpoTArom 8 XBUuH, Gikcyroumn
iX WOXBUAUHK. MOTiM OBropHiTb BaTy Ha KONHOYLi NONieTUNEHOBOK NAIBKOK i 06B’AXKITb HUTKOW. MNpogoBiKylhTe ¢ikcyBaTn
NMOKasu TEpMOMETPA MPOTArOM HACTYMHMX 8 XBUAUH. 3@ pe3ynbTaTaMu CNOCTEPEXEHHA CKNAAiTb Tabauuto i nobyaynTte rpadik
3a/IeXKHOCTI MOKasiB TepMomeTpa Bif 4acy. MMopiBHANTE NMOKasM TepmMoOMeTpa 3 TemnepaTypoto NoBiTpsA y KiMHaTi. 3pobiTb
BMCHOBOK.

Ak 6aunmo, faHe 3aBAAHHSA He € NPO6AeMHMM | BUSHAYAE PENPOAYKTUBHY AiANbHICTb, AKa 0BMeXYETbCA e diKkcaLlieo
Ta HarpomaaKeHHAM aKTiB, IX ONMCOM Ta MOPIBHAHHAM. TUM He MeHLUle, TaKy AiA/NbHICTb MOXHA PO3rNAAATU AK CKAAZ0BY
(oKpemuit eTan) TBOPYOI Ni3HaBaIbHOI AiANbHOCTI, AKLLO i pe3ybTaToM byae iHTeNeKTyanbHa iHiLiaT1Ba, NPO AKY MLWAOCA BULLE.
TaKa iHiuiaTMBa 03HaYaTUMe BUXif 32 MeXKi NOCTaBAEHOro 3aBAaHHA | BUPAXKATUMETbCA Y NOCTAHOBLi NPOBNEMHUX NUTAHb, A
came: YOMy MOKasu BOJIOFOro TEPMOMETPA HUKYI 33 TemnepaTypy MNoBITPA B KiMHaTi? fIK MOACHWUTM 3pOCTaHHA NOKasiB
TepMoOMeTpa, Nicna obropTaHHA KONBOYKM NONIeTUEHOBO NAIBKOIO?

TakMM YUHOM, HaBYANIbHE CMOCTEPEXKEHHA MEePepoCTaE Y HAaCTYMHUIM eTan TBOPYOro NOLIYKY, TMM CaMUM peanisyeTbca
MeXaHi3M LOMiHaHTHOrO NepeTBOPEHHA PENPOAYKTUBHOI AifAIbHOCTI y TBOpYY [2].

MpaKTMKa CBIAUYUTD, LLLO iIHTENIeKTYaNbHa iHiLiaTUBa “y YNCTOMY BUMNALI”, AKA € HACNILKOM TiIbKM BHYTPIWHbLOT MOTUBALLT
YYHA, CNOCTepiraeTbcs He YacTto. MpoBefeHi AOCNIANKEHHSA NOKasyloTb, WO BOHAa Mae 6yTW 3asganerigb 3anpoeKTOBAHOLO i
CTUMY/IbOBAHOIO yuuTesieM. 3aBAaHHA yYUTeNA NONAArae B TOMY, Wob chopmyBaTh B yUHIB BigNOBIAHY NCUXONOTIYHY YCTAHOBKY
Ha BMXig, 32 Mei NOCTaBNEeHOro 3aBAaHHA, Ha bayeHHA “He3BMYAMHOrO y 3BMYaliHOMy”. Ane Le He NOBUHHO diKkcyBaTucA, AK
BMMOra, Yy 3MIiCTi CAMOro 3aBAaHHA.

[nA uboro 3acTocoByOTbCA 3aC0bM ONocepeaKoBaHOIO HaBYaAbHOroO BNAMBY. O4HWM 3 TaKMX 3aC0biB € NNAH-OPIEHTHMD,
3aMNpPONOHOBAHUI HUXKYE.
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MNam’aTka-opieHTUp

BUKOHAGHHA HABYA/IbHO20 CrIOCMepeX eHHA i Ha2pomMaodxieHHA hakmie
. CbopmyntoiiTe MeTy CNOCTEPEKEHHA, BPAXOBYHOUM YMOBY 3aBAAHHA.
. YTOYHITb NpeameT crnocTepeskeHHs. [laTe BiANOBigb HA 3anuTaHHA: WO byaeTe cnocTepiratu?
. CTBOpITb HEOOXiAHI YMOBM 1A CNOCTEPEIKEHHS.
. Po3p0ob6iTb NnaH cnoctepekeHHs, Npu NoTpebi 3anuwWiTb MOro y 3oWwuT.
. Bubepitb cnocib cnoctepekeHHs.
. Bubepitb cnocib KoayBaHHaA iHPpOpMaLLl, LLLO OTPMMYETLCA Y MPOLLECI CNOCTEPEIKEHHS.
. Mpu KogyBaHHI iHpopMaLii 3BepTaiTe yBary He TiIbKM Ha Te, K CNOCTepeXKyBaHe ABULLE YM Npouec BiabyBaETbLCA B
yaci, ane ¥ 3a AKMX yMOB.

8. Mam'ATaliTe, WO MeTa CNOCTEPEXKEeHHA — HaWbinbw AeTanbHO i TOYHO 3adiKCcyBaTM O03HAKM i ocobamBoCTi
cnocTepeXyBaHWUX NPOLECIB | ABULL, Ta 3aBAAKMN aHaNi3y, NOPIBHAHHSA, iHAYKTUBHOTO y3ara/ibHEHHA BUABUTM NEBHi 3aKOHOMIPHOCTI
Ta NpoTMpivyA. Mpun HaABHOCTI OCTaHHiIX cdopmyntoBaTv Npobaemy y BUrNALI 3aNUMTaHHA YM Ni3HaBaAbHOI 3a4aui.

Pe3ynbTaTM neparoriyHoro Cnoctepe)keHHs MNOKasyloTb, WO TaKUM NnaH € edeKTUBHOK OpPIEHTYBA/IbHOK OCHOBOH
TBOPYOI Mi3HABaNbHOI AiANbHOCTI, il €BPUCTUYHMM 3acob0OM, a TaKOXK MPeaMEeTOM 3aCBOEHHA. Y TOM Ke 4ac BiH € 3acobom
onocepeaKoBaHOIO YNpaBAiHHA HAaBYa/IbHOK AiANbHICTIO 3 6OKY BUMTENA. AK BUAHO, OCTAHHIN NYHKT NAaHYy OPIEHTYE YYHA Ha
BUABNEHHA 3aKOHOMIPHOCTEN | NPOTUPIY Y pe3ybTaTax CNOCTEPENKEHHSA, MPOAB IHTENEKTYaNbHOT iHiLiaTUBM Ta GOpPMYAtOBAHHA
npobaemu.

[opeyHo 3ynMHNTUCA We Ha AeAKUX NONOXKEHHAX NCUXONOTii TBOPYOCTI, AKi, Ha HaW NOrAAA, € BaXK/IMBUMU B KOHTEKCTI
npobaemu, WO Po3rNAZAETLCA. Y XOA4i EKCNEPUMEHTIB 3 MOAENIOBAHHA | AOCNIAXKEHHS NOFYHOMO (AMCKYPCUBHOIO) pO3B’A3KY
TBOPYMX 33434 A.0. MoHOMapboBMM 6yN10 BCTAHOBNEHO, WO PO3B’A30K € YCMILLHUM 32 YMOBMU, AKLLO BiH BK/IOYAETHCA B NpOLEC
po3B’sA3yBaHHA WupLwoi 3agadi [10]. To6To, KoM AifNbHICTb i3 pO3B’A3yBaHHA OAHIE 3a4a4i, @ TaKOXK ii pe3ynbTaT € 3acobom ans
pO3B’sA3aHHA HacTynHoi, 6inbw WKWpPWOT 3a4a4i. Taka AiANbHICTb Ma€e 3a[40BOJIBHATM BMMOram, siKi 3a3BMYail CTaBNAATbCS A0
06’€KTiB, WO BUKOHYIOTb QYHKLjO 3acobiB. byab-AKMM 3acobom MOTPIBHO AiATM AK 3HAPAAAAM, HEe 3aMakoUYUCb MOCTIMHUM
aHani3om TOro, fIK CTBOPIOETbCA CaMe 3HapAAAsA, TOBTO BUKOPUCTaHHA 3acoby He MOBMHHO 6yTW Nos’A3aHe 3 HeobXigHicTIO
npuginatT yeary noro cTpyktypi [10, c.260]. 3Biacu cnigye, WO CNOCTEPEXKEHHSA, AK MeToA Mi3HAHHA B CTPYKTYpi TBOpYOI
HaBYa/IbHO-Ni3HaBa/IbHOI AiANbHOCTI, NOBUHHO BUKOHYBaTU dYHKLLO 3acoby, a OTXKe, AK Ni3HaBa/bHe YMiHHA (crnocib Aaii), BoHo
NMOBUHHO BYTM AOCTaTHLO CHOPMOBaHMM. MPaAKTUKA CBIAUYNTD, LLO GOPMYBAHHA JAHOTO BMIHHA € ePEKTUBHILIMM, AKLWO BOHO
3AiMCHIOETbCA 3 ONOPOIO HA OPIEHTYBAIbHY OCHOBY, AKA NOAAETLCA Y BUMNAAI Y3araNbHEHOIO NAaHy A, eBPUCTUYHOIO Npunucy
4n, AK Yy HAWOMY NPUKAALi, NAaHY-OPIEHTUPY.

BucHOBKW. [iacymoBYyHOUM BWMKNAAEHE, MOXHA 3pO6UTU HACTYNHI BMCHOBKWM: 1)TBOpYa HaB4Ya/bHO-Ni3HABasbHA
LiANbHICTb € OAHWM 3 OCHOBHUX MeXaHi3miB GopmyBaHHA METOA0/0MYHOT KYNbTYpK YYHIB y HaBYaHHI Qi3nKK; 2) 3 ornagy Ha e,
HaBYa/ibHe CNOCTEPEKEHHA, AK pe3ynbTaT TpaHchopMaLii eMnipUYHOro HayKOBOro Mi3HAaHHA Yy HAaBYa/IbHUI MPOLLEC, BUKOHYE
BAXK/MBY OUAAKTUYHY YHKLiIO — € edeKTMBHMM 3acobom MNPOEKTyBaHHA i opraHisauii TBOpYOi HaBYasbHO-MNi3HaBa/NbHOT
OiANbHOCTI; 3) cnocTepe)KeHHs, AK OKPema JlaHKa TBOPYOro MisHaBa/bHOrO NPOLLECY, MAE CBOE MicLe, YMOBU, GYHKLO, AKi €
npeamMeToM nefaroriYyHoro MoZestoBaHHA, BOHO € 3acobom CTBOPEHHS TBOPYOI CUTyauii, 3ac0boM iHiujitoBaHHA TBOpYOI
nisHaBaNbHOI AisanbHOCT; 4) 33 [AOMNOMOrOK HABYANLHOIO CMOCTEPENKEHHA Peani3yeTbCA MeXaHi3M NepeTBOPEHHA
penpoayKTUBHOI AiANbHOCTI y TBOpYyY; 5) Ans Toro, wob cnoctepexeHHs BUKOHYBANO BKasaHi Buwe ¢yHKLii, HeobxigHo, Wwob
BOHO, AIK Mi3HaBa/ibHe YMiHHA, MaNo AOCTaTHbO BUCOKUI piBeHb CHOPMOBAHOCTI.
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EMPIRICAL METHODS OF SCIENTIFIC KNOWLEDGE IN FORMING METHODOLOGICAL CULTURE OF PUPILS
IN THE STUDY OF PHYSICS
Taras Halatyuk, Yuri Halatyuk
Rivne State University of Humanities, Ukraine

Abstract. The article is devoted to the actual problem of forming the methodological culture of students in the process of
teaching physics. The importance of methodological culture in the context of successful social adaptation of the school graduate
is emphasized. The article reveals the priority of creative educational activity in the formation of methodological culture.
Methodological culture is a means and product of creative educational and cognitive activity. It is in the process of creative
educational activity that the creative component of the student's methodological culture is formed. The psychological and didactic
aspects of the application of educational observation in the design and organization of creative educational and cognitive activity
are analyzed. The emphasis is on the affinity of the educational process with the process of scientific knowledge, the common
methodological basis of educational and scientific activity. Accordingly, educational observation is the result of transformation of
the empirical method of scientific knowledge into the process of teaching physics. Observation is considered as a method of
scientific research and is a structural element of the system of methodological knowledge that is formed during the learning
process. It has been shown that educational observation is an effective means of designing and creating creative situations in the
teaching of physics. A creative situation arises and is realized as a manifestation of the intellectual (cognitive) initiative of the
student in the process of performing a research task. There are considered didactics, which are a problematic provision and guiding
basis for educational activities, as well as means of indirect management of educational supervision by the teacher. It is shown
that with the help of educational observation, the mechanism of transformation of reproductive activity into a creative one is
realized. In order for observation to perform the specified functions, it is necessary that it, as a cognitive skill, has a sufficiently
high level of formation. For this purpose, generalized plans (plans-guidelines) are used, which are the guiding basis for educational
and cognitive activity.

Key words: methodological culture, creative educational activity, educational observation, pedagogical designing,
intellectual initiative.
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®OPMYBAHHA MATEMATUYHOT KOMMNETEHTHOCTI CTYZAEHTIB EKOHOMIYHUX CMELIANBHOCTEN
3ACOBAMMW IHGOPMALIIAHUX TEXHOANOT I

AHomayia. AKmyansbHicme mamepiany, sukaadeHa y cmammi, 06ymMossieHa 8UKOPUCMAHHAM eheKmusHUX memodis
si3yanizayii Hag4YabHO20 Mamepiany 3 Memoto (opMy8aHHA MAMEMAMUYHOI KOMIemeHmMHocmi cmyoeHmie eKOHOMIYHUX
cneyiansHocmed.

Memoto cmammi € po3pobKa MemoOuKU OPMYB8AHHA MAMEMAMU4YHOI KoMnemeHmMHocmi cmyoeHmie eKOHOMIYHUX
cneyiansHocmeli, AKa 6a3yemobcA Ha BUKOPUCMAHHI iHpopMayiliHux mexHonoeili (IT) i cnpuse iHmezpauii Mamemamu4yHUX 3HaHb
y malibymHro npogpeciliHy OifanbHicme.

3anponoHosaHoO memoduYyHull cynposio 8UKOPUCMAHHA cyvacHux IT nid Yac po3e’a3ys8aHHA OKpemux 3a0a4y 3 meopil
limogipHocmeli, 3 8UKOPUCMAHHAM OemoHCcmpauyiliHux Komn’tomepHux modenel ([KM), Ak 3acoby sisyanizayil noHamMe
sunaoxkosux nodili ma eeanu4uH.

Ceped KM suoKkpemnaeHo npogheciliHo-opieHmMosaHi 3a0a4i crnpAMOBAHi HA BCMAHOB/IEHHA B30EMHO020 38'A3KY
MamemMamuyHUX ma eKOHOMIYHUX MOHAMb, W0 8 YiIoMy M03UMUBHO CrIPUSAE PO3YMIHHIO | 20mosHOCMi 3acmocys8aHHA 6a308ux
noHAMes i memodie meopii limosipHocmeli y malibymHili npogpeciliHili dianeHocmi. Y cepedosuwi 014 epagiyHo2o aHanizy
¢yHKuil 3anponoHosaHo KM susuyeHHs enacmusocmeli 8unadKos8oi 8esUYUHU HO OCHOBI ix 2eomempuyHoi iHmepnpemauii. 3
memoto deMoHCMpay,ii npoyecie Mooento8aHHA 3 8UNAOKOBUMU NOOJIAMU | 8eauduHamu y OuHamiyHomy cepedosuwyi GeoGebra
3anponoHosaHo KM nposedeHHs ma onpayto8aHHA 8ipmyanbHO20 eKcriepumeHmy.

dopmysaHHA MamemMamu4HoOi KomrnemeHmHocmi cmyodeHmis eKoOHOMIYHUX crieyianbHocmeli 8i06y8aemMecsa 3a PaxXyHOK
8M1POBAOHEHHA Y HABYAAbHUL npoyec HayKoeo-obrpyHMosaHo20 Memodu4yHo20 Cyrnposody HAs4asabHO20 mamepiasny, AKUl
6a3yemobca Ha sukopucmaHHi IT. B lioeo ocHoB8y roknadeHo 8i3yanisayito MamemMamu4HUX 3HAHb 3 YPAXYBAHHAM 830EMHO20
383Ky MAMeEMaMUu4HUX ma eKOHOMIYHUX MOHAMb, W0 CrIPUAE YCc8i0OMaeHHI0 300MHOCMIi CUHMe3y8amu OmMpUMAHHI 3HOHHSA
01149 po38’sA3y8aAHHA NpogeciliHo-opieHMosaHux 3adady.

Kniouosi cnosa: Has4anbHUll npoyec, Mamemamu4yHa KomnemeHmHicme, meopisa (imosipHocmeli, demoHcmpauyiliHa
Komn’tomepHa modens, iHghopmayiliHi mexHonoeil

MocraHoBKa npobaemu. CyyacHa OCBiTa pPO3rNAL4AETLCA B YCbOMY CBIiTi AK BaXK/JIMBUI YUHHUK CTAHOBJ/IEHHS Ta PO3BUTKY
0cobucTocTi, AK HeBig'eMHa YyacTMHA GOPMYBaHHS COLOKY/NIbTYPHOrO cepefoBula. 3MiHM B HayLi, TEXHiUi 1 BUPOOHMUTBI
BMCYBalOTb HOBi BMMOMM A0 MaTeMaTU4HOI MiArOTOBKM KOMMETEHTHOro, KOHKYPEHTOCMPOMOXKHOro daxisua y BCix cdepax
MUTTEQIANBHOCTI NOANHU. TNOCMNEHHA POl MaTeMATUKM Yy Cy4aCHOMY CBIiTi, BU3HAHHA il B CUCTEMi €KOHOMIYHOI OCBITU, fAK
HeBiA eMHOT CKNagoBoi GaxoBoi NiATOTOBKM, Ma€ 3HaNTU Bif0OPaXKeHHs y cUCTeMi OCBITH B LjiloMy. Y 3B'A3KY 3 UMM, epeKTMBHA
LiANbHICT EKOHOMICTA Nepeabayae NiABULLEHHA PiBHA MaTeMaTUYHOI NiAroTOBKM, AKa A03BO/IAE BUKOPUCTOBYBATM MAaTEMATUYHI
MeToAM ONA PO3B’A3aHHA EKOHOMIYHMX 334au.

Lle 3aBAaHHA cyyacHOI BULLOI LWKOAM aKTyanisye npobnemy ¢GopmyBaHHA MaTeMATUYHOI KOMMETEHTHOCTI CTyAeHTiB
€KOHOMIYHUMX CreLiaNbHOCTeMN, iX TOTOBHOCTI 40 NpodeciiHOI AiaNbHOCTI.

Po3B’s3aHHA BULLE3a3HAYEHOI NPOHAEMM 3MYLLYE BECTM MOLYK Y HANPAMKY PO3pO6KM NPUHLMNOBO HOBOTO HayKOBOIO
CynpoBOZYy HaBYa/bHOrO MNpPoOLEcy, CNPAMOBAHOrO Ha BUKOPMUCTAHHA IT 3 MeTol AKICHOro HanoBHEHHS iHGOopMaLiHOro
NpocTopy, AKe BigNoBiAa€E CYyTHOCTI, 06cAry, 3MiCTy, WBUAKOCTI CNPUAHATTA iHbopmaL,ii

AHani3 akTyanbHUX gocnigeHb. Mpobiemam GopmMyBaHHA MATEMATUYHOI KOMMNETEHTHOCTI CTYAEHTIB eKOHOMIYHMX
cneuianbHOCTEN nNpucBsYeHi poboTu baratbox BueHux: A.A. Bapnykosoi, €.l0. BensHinoi, /1.l. 3anuesoi, O.A. Kaptapis,
H.M. KopabnboBoi, M.€E. MaHbwwuHa, B.B. Monagosoi, C.A. PakoBa Ta iH. BOHM BW3HayalOTb MaTEMATUYHY KOMMETEHTHICTb
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CTYAEHTIB €KOHOMIYHMX CneLianbHOCTEN AK 0DOB’A3KOBUI enemeHT ix 3aranbHoi Ta NpodeciiHOi KynbTypu, AK CKNasoBy
npodecinHOi KOMMETeHTHOCTI.

Ona popmyBaHHA MaTeEMATUYHOT KOMNETEHTHOCTI CTYAEHTIB EKOHOMIYHMX CMeLia/IbHOCTelM 3anponoHOBAHO Pi3Hi Niaxoam:
Ha OCHOBI MPUKNAAHMX 33434 €KOHOMIYHOrO CNpPAMYBaAHHA [6], TexHonoriyHui [1], Ha OcHOBI BisyanbHOro cepegosuwa [5], 3
BMKOPMUCTaHHAM KOMN'lOTEPHUX TexHoAor il [2, 3]. HaBeaeHi aocniaskeHHs cBigyYaTb Npo Te, wo npodeciiHo-opieHTOBaHUI Niaxia, 3
BMKOPUCTaHHAM IT nig Yac HaBYaHHA MAaTEMATUKMU CTYAEHTIB EKOHOMIYHMX CreLiasibHOCTEN BU3HAETbCA HAMbiNbLW eheKTUBHUM.

ICHytoui  pgocnigXKeHHA He BMYepnylTb BCi€Ei MNOBHOTM 6aratorpaHHoOi npobaemu ¢GopmMyBaHHA MaTeMaTUYHOI
KOMNETEHTHOCTI MalbyTHIX eKOHOMICTIB i BMMAaraloTb yA0CKOHaneHHA ¢opm, MeToais, MpuitomiB Ta 3acobiB HaBYaHHSA,
CNpPAMOBAHUX Ha peanisaLito y HaB4Ya/IbHO-BUXOBHOMY NpoLeci NPUHLMMIB AOCTYNHOCTI, NOCNiIA0BHOCTI, HAOYHOCTI TOLLO.

Mertolo cTatti € po3pobka MmeToguKM GOPMYBAHHA MATEMATUYHOI KOMMETEHTHOCTI CTYAEHTIB EKOHOMIYHMX
cneuianbHOCTEN, AKA HasyeTbcA Ha BMKOpUCTaHHI KM gocnigskyBaHux 06’eKTiB i cnpuse iHTerpauii maTemaTUyHUX 3HaHb Y
MalibyTHIO NpodeciliHy AifNbHICTb.

Metoam gocnigikeHHA. TeopeTUyHi (CUCTeMHMIA aHani3, NOPIBHAHHSA, y3arallbHEeHHA AaHWUX 3 Npobiemmn AO0CNIAKEHHA HA
OCHOBi BMBYEHHA HayKOBOI MNCMXO/0r0O-NeaaroriyHoi Nitepatypu), emnipuyHi (negaroriyHi cnoctepe)eHHs 3a NpoLecom
HaBYaHHA CTYAEHTIB EKOHOMIYHWIA cnewianbHOCTeN).

BuKknag ocHoBHOro marepiany. CborogHi Teopia MMOBIpPHOCTEN € CKNAZO0BOK YAaCTUHOW AWUCUMMAIHM «Buwa Ta
NpYKNagHa maTemaTuKa i Bigirpae Baxkauney posib y 6a30Bili eKOHOMIYHIW OCBITi, OCKiNIbKM TEOPIA | NPaKTMKa EKOHOMIYHOIT chepu
BCE YacTiwe CMMPAETbCA Ha KiJIbKICHI MaTemMaTWyHi MeToaMm, a eKOHOMIYHI Mpouecu MOAEe/toTbCA | AOCNIOXKYIOTLCA 3a
[,0NOMOro0 MMOBIPHICHUX MeTog4,iB.

OaHWM i3 Waxis GOpMyBaHHA MaTEMATUYHOI KOMMNETEHTHOCTI CTYAEHTIB EKOHOMIYHUX cneLiasibHOCTeN € BNPOBaAMKEHHS
IT y HaBYanbHUIN Npouec KN 6asyeTbca Ha BUKopucTaHHi KM po3s’a3yBaHHA 3aday 3 Teopii MMoBipHOCTEN, AK 3acoby
Bi3yanisauii NOHATb BUMAAKOBUX NOAIN Ta BEMYMH.

Cepes, po3MaiTTA NporpamHux 3acobiB NpMU3HaYeHUX ANA BUKOPUCTAHHA Mif 4ac HAaBYaHHA MATEMATUKM, AK 3 METO
HayKOBO-O6I'PYHTOBAHOrO METOAMYHOIO CYnpoBOAY HABYa/NbHOrO MaTtepiany, Tak i 3 MeTO aBTOMAaTU3aLii po3paxyHKiB,
BMOKpPEeMMMO TabanuHmit npouecop MS Excel, negaroriunuii nporpamuuii 3aci6 GRAN 1 Ta cepeposuile GeoGebra. Ix Bubip
3YMOB/IEHWUI AOCTYMHICTIO Ta MNPOCTOTOK Y BUKOPWUCTAHHI, MOX/MBICTIO po3B’A3aHHA binbwocTi 3aday Kypcy «Teopin
MmoBipHOCTen». OgHaK, BUKNAZAay UM CTYAEHT MOXYTb BUOpaTn 6yab-aky iHWY, 3pyyYHy Ana cebe, TexHonorito.

Ha cborogHi MS Excel € ogHi€to 3 HalbiNbLW NONYAAPHUX | 3PYYHUX NPOrpam NPU3HAYEHUX AN POBOTU 3 €1eKTPOHHUMM
TabAnuAMM, OTXKe, BOHO € 3BMYHMM poboumMm cepefoBuLLEM ANA CydacHoro daxiBus B ranysi eKOHOMIKM Ta ynpaBAiHHA Ta
OCHOBHMM 3acobom Ans CTBOpPeHHA, GOopMaTyBaHHA i aHaNi3y TaBAMYHUX [AHUX, 34iACHEHHA OBMiHY Ta ynpaBAiHHA HUMM,
nobynosu aiarpam, BUKOHAHHA 06YMCNEHDb PI3HUX PiIBHIB CKNAAHOCTI TOLWO.

3anponoHyemo cnocib aBTomMaTn3aLlii po3paxyHKiB 3a43a4i EKOHOMIYHOIO CNPAMYBAHHSA, 3 KypCy Teopii MMOBIpHOCTEW, Ha
npuknagi AKM cteopeHoi 3acobamu MS Excel, po3s’a3aHHA saKoi nogaHo y [4, c. 275].

3ayBa)KMMO, WO pO3B’A3yBaHHA came NpodeciiHO-OPIEHTOBAHMX 33a4ay CNPUATUME PO3YMIHHIO | TOTOBHOCTI
3acTocyBaHHA 63a30BUX NOHATb | METOAIB TEOpPii MMOBIpPHOCTEN Y MalbyTHI NpodeciliHiin AianbHOCTI. A BCTAHOB/IEHHA B3aEMHOIO
3B'A3KY MaTeMaTUYHUX Ta EKOHOMIYHWMX MOHATb (cnogiBaHa Hopma MpUBYTKY — MaTeMaTWyHe CMoAiBaHHA, Bapialis Hopm
npubyTKYy — gucnepcin) € OCHOBOKO MaTEMATUYHOI KOMMNETEHTHOCTI Cy4acHOro gaxiBLA 3 EKOHOMIKM.

3apaua 1. Ha ¢iHaHcoBOMY pUHKY npeacTaBfieHi akuii Tpbox BuAiB. Hopma npubyTKy aKLiil 3anexuTb Big PUHKOBOI
KOH'tOHKTYpU (%). MpoaHanisyBaTu cuTyauito i BUOGPATK TMN aKLii HalMbinblw NpMBabAMBOT ANs iHBECTOPA 3 TOYKM 30py Mipw Ti
PW3KKY. 32 BEIMYUHY PUSUKY NPUIAHATK KoediLlieHT BapiaLiii.

OUiHKa MOX/IMBOrO pe3yabTaTy
é MNecumictnuHa CTpumaHa OnTUMICTUYHa
EE § MpubYTOK Xyi MmosipHicTb Py | MpuBYTOK Xa; MmoBipHicTb Py MpUBYTOK Xsi MmoBipHicTb P3;
mAE 59 0,25 29 0,53 19 0,22
B 49 0,3 39 0,45 29 0,25
39 0,27 19 0,5 19 0,23

BusHaunmmo 3acobu MS Excel, gna cteopeHHs KM (puc. 1.). OAna o6YMCAEeHHA MaTEMATMYHOIO CMOAIBAHHA MOMKHA
3acTocyBatv ¢OyHKuito CYMMMPOU3B (maccus 1; maccus 2; ...), AKa HaAacTb MOMAMBICTb 3HAWTU CyMy [00YTKiB 3HAaYeHb
BMNAAKOBOI BENMYMHM Ta BIANOBIAHUX KMOBIpHOCTEM. [na 0BYMCNEHHA CepefHbOro KBaAPaATUYHOMO  BiAXMEHHA
BMKOpUCTOBYIOTb OYHKLito KOPEHDb (4ncno), ska noBepTae 3HaYeHHA KBaApaTHOro KOpeHs Bif 3afaHoro uncna. Y mogeni, ansa
3PYYHOCTIi BUKOPUCTAHHA, OPMYyNn NOAAHI Y NPUMITKAX.

A B c D E E G H I 1 K M N 0 P a
1 A =CYMMIPOY3B(B2:02;B3:03) A=B2027B3+C2"2"C3402"27D3-F272 |
I % 19 H(T )= 343 V(X,)=218,9 o(x,)=14,3
i | W Bm 022 —CYMMMPOM3E(85:D5; 86:06) (=B5~2B6+C5~2*C6+D5~2*D6-F5°2 |
4
5 hd * % V(X.)= 54,75 o(X;)=7,399

03 045 025
6 | P a - =CYMMNPOI13B(B8:08;B9:D9) =B8"2¥B9+CE"2*CO+DE 2*D9-F8~2 |
7
g m 30 2 19 V(X.)= 49,84 o(X.)=17,06
s p| 0 05 023

= 5(F5 =

;
o CV(X,)=0431 CV(X;)= 0,187 CV(X.)= 024

Puc. 1. KM 3a0aui 1 3acobamu MS Excel
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Taka Komn’toTepHa MoAenb 3a4adi HagacTb 3MOry, NPy HEeObXiAHOCTI, 3MIHUTM BXigHI AaHi | OTPMMATU HOBUIA pe3ynbTaT
6€e3 NOBTOPHUX AOBFrOTPUBAINX PO3PAXYHKIB.

Bigomo, o npouec HaBYaHHA BUMALKOBUX BENIMYMH AOLIIbBHO CyNnpPOBOAXKYBATM 3HAYHOK Ki/NbKICTIO iNHOCTPAaTUBHOIO
rpadiyHoro matepiany, 60 aHanoris Mix aHaNiTUYHOI BAACTUBICTIO BUNALKOBOI BEIMUMHU Ta il rEOMETPUYHOLIO CYTHICTIO, HAZaE
MOMBICTb MPOAEMOHCTPYBATU rpadivHe BigobparkeHHA maTemMaTMYHOro GaKkTy Ta cnpuae GopMyBaHHIO CTIMKMX MaTEMATUYHUX
NOHATb.

I'padikn € epekTMBHO Ppopmoto BiAOOPaXKEHHA faHUX, K ANA LiNICHOrO yABAEHHA NPO AOCAIAKYBAaHE NOHATTA, TaK i Npo
OKpeMmi Moro cknagosi. 30poBuit 06pas, AKKIA BiLobpaXKae rpadiuyHo reoOMeTPUUHY CYTHICTb MOHATTA, L03BONAE BUABUTU NEBHI
3aN1EXKHOCTi | BCTAHOBUTWN 3aKOHOMIPHOCTI, NiAKPINAIOE MaTEMATUYHI 3HAHHA.

[na BMBYEHHA BnacTMBocTen GYHKLUiM po3noginy Ta rycTUHW HenepepBHOT BMMNAZLKOBOI BE/IMYUHU 3 BUKOPUCTAHHAM
rpadiyHOro metony CKOPUCTAEMOCA FEOMETPUYHOID [HTEPNPETALLiEld BNACTMBOCTEM BMNAAKOBOI BenuuMHU. PeanisysBaTtu
3anponNOHOBaHUI Niaxig 403BONSE NeAaroriyHMin nporpamHunii 3aci6 GRAN 1. OKpec/Mmo CTUC/IO METOAMYHI NPUIoMM, AKi
MOKHa 3aCTOCYBaTW, BUKOPUCTOBYHOUM LitO NPOrpamy.

3apaua 2. MobyaysaTn rpadikn rycTMHM posnoginy BMNaAKOBOI BEAMYMHM PO3MNOAINEHOT 33 HOPMasbHUM 3aKOHOM.
Jocnigntn Ak 3MiHUTbCA BUA, KPUBOI, 3a/eXKHO Big ii NnapameTpis. [lOBeCTW, WO BMMNAZKOBa BE/IMUYMHA NPUMME 3HAYEHHA 3
iHTepsany (—o; ©) 3 imosipHicTio 1.

Bkasiska. 3a gonomoroto GRAN 1 nerko focnignTi BNAMB NapameTpiB po3noAiny a Ta 6 Ha BuA rpadika ryctuHu. Ona
LbOoro Aocutb nNobyaysatn rpadikn GyHKLUIT ryCTUHM 3 PISHUMKM 3HAYEHHAMM UMX NapameTpis, AKi 4EMOHCTPYBAaTUMYTb, LLO i3
36iNblIEHHAM cepeAHbOro KBaAPATUYHOIO BiAXWEHHA MaKCMManbHa OpAMHaTa HOPMaslbHOI KPMBOT 3MEHLLYETLCA, Y TOM XKe Yac
KpWBa CTAE NO/IOrOH0 i CTUCKAETLCA A0 oci OX. AKWO 3acobamm Nporpamm cTBOPUTU MOAEb 3i 3MIHHUM NapameTpom y popmyni
FYCTUHM 3aMiCTb @, TO NIerko 6a4nTH, WO 3MiHa BE/IMYMHM NapameTpa a He BNAMBAE Ha GOpPMy HOPMasIbHOI KPUBOI, a Anwe
npveoanTb A0 ii 3cyBy B340BX oci Ox. LLlob nepekoHaTucA y TOMy, WO BUMAAKOBA BENMYMHA NPUMAME 3HAUYEHHA 3 iHTEpBany
(—o0; 0) 3 imoBipHicTio 1, NOTPIBHO 3HaTK NAOLLY KPMBOAIHIHOT TpaneLi, Aka o6mesxeHa siccto Ox Ta KpUBOIO po3snoginy. Cnig,
NiAKPeCcAnTH, WO NAOLW KPUBONIHIMHWUX TpaneLii 0bMeKeHUX HOPManbHOK KPMBOK Ta Biccto OX MpU A0BINbHUX 3HAYEHHAX
napameTpiB a i G, 3a/1MLWAOTLCA PIBHUMMU OAMHULL, LWLO NIETKO NepeBipuTU, BUKOHABLUM OMepaL,ito iHTerpyBaHHA.

OAHMM i3 NOTY)XXHWMX 3acob6iB LLOAO MOZENOBAaHHA MPOLECiB 3 BUMNAAKOBUMM MOLISMWU | BEUUMHAMM LUNAXOM
npoBeAeHHSA BipTyaIbHOTO eKCNEPUMEHTY Ta MOro onpautoBaHHSA € cepeaosulle GeoGebra, BUKOHAHHSA 3aBAaHb Y AKOMY CNPUSAE
PO3LWMPEHHIO KONA HAaBYa/IbHMX 33434, Y TOMY YAUCAi, AOCAIAHULBKOIO XapakKTepy. IHCTpyMeHTapii Nnporpamm HaZae MOXK/IMBICTb
BMKOHYBATU AMHAMIYHi reomeTpuyHi NobyaoBu, AK y NPOCTOPi, TaK i Ha NAOLWMHI, 34iACHIOBATM aHani3 CTaTUCTUYHUX OAHUX,
NpPOBOAUTU BipTYaNbHUI ekcnepumeHT. Came Le CTOiTb B OCHOBI ifei Bi3yanisauii ekcnepnmeHTanbHUX BUNPOOyBaHb Ha OCHOBI
BMNAZKOBMX NOAIM, WO ACKPABO AEMOHCTPYETbCA Ha 334a4yax, A€ BUKOPUCTOBYETbCA FrEOMETPUYHE i CTAaTUCTUUYHE O3HAYEHHA
MmosipHocTi [7, c. 94].

PosrnaHemo KM (pwuc. 2) Bisyanisauii cepii BMNagKoBmx BunpobyBaHb A1A 064YMCAeHHA MMOBIPHOCTI Nogii 3a pisHMMK
03HAYEeHHAMM Ha NPUKNaLi 3a4adi, po3B’A3aHHA AKoi NogaHo y [4, c. 59].

3apaya 3. HaBMaHHA B3ATO ABa AOAATHUX YMCAA X i Y, KOXKHE 3 AKUX HE NepeBULLYE OAMHULL. 3HANTU MMOBIPHICTb TOrO,
wo cyma X+ Yy byae He binblue oguHUL, a £O6YTOK X * )V He meHwe 0,09.

3 meToto Bi3yanisaLii reomeTpMYyHOro o3Ha4yeHHA MMOBIPHOCTI Nogii 3acobamun GeoGebra, nobyayemo rpadikn GyHKLN
y=-X, y=0,09: x ta obuncammo nnouty irypn obmexeHy Humm, Bukopuctaswm ¢yHkujito UHTerpanMexay(<®PyHkuma>,

<®yHKUua>, <HayanbHoe 3HauyeHue x>, <KoHeuyHoe 3HauyeHue x>). Yncnose 3HauyeHHa nsowi ¢irypu i byge BU3HAYATM
MMOBIpPHICTb WYyKaHOi NoAii, OCKiNbKM naowa obnacTti fonyctummx 3HaveHb (dirypa EFAD) gopiBHIOE 0aMHUL. 3acobu nporpamm
[,03BOIAOTL 3a6€3MeUnTi NoeTanHiCTb AEMOHCTPALLT Xo4y PO3B’A3yBaHHA 3a4a4i, BUAIUTU iHBEPCHUM KONbOPOM A0C/NIAXKYBaHI
06’€KTU, NPUXOBATH Ta NOKA3aTU OKPEMI N1EMEHTU PUCYHKA.

[na peanisauii cTaTUCTUYHOrO O3HaYeHHA MMOBIpHOCTI noaii 3acobamu GeoGebra BUKOPUCTAaEMO IHCTPYMEHT nNporpamm
Mon3yHOK, AKMIA [,O3BONSAE CTBOPUTU 3MiIHHUI NapameTp. 3 MOro 4ONOMOTOH MOXKHA 34iMCHUTU BUBIp 3HaUYeHb BUNAZKOBOT TOYKM
3 KOOPAMHATAMM X i Y, 3a3HAYMBLLM YMOBM BifobparkeHHsA (3a AKMX Noaia BiAOYyAeTbCA) y BNACTUBOCTAX L€l TOUKK. [1na Bisyanisau,i
eKCcrnepumeHTy BUKOPUCTOBYHOTb aHiMaLLit0 3MiHHMX NapameTpiB.

<aiin lNpaska Bug HacTpoitku VHcTpymenTbl OkHO Cnpaska
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Puc. 2. Peanizayis 2eomempuyHo20 ma cmamucmu4yHo20 03Ha4YeHHs limosipHocmi nodii 3acobamu GeoGebra
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OnpautoBaHHA eKkcnepumeHTy BiabyBaeTbca y Tabauui 3 BUKopucTaHHAM popmynm CpepHee apudmeTUyecKoe, AKa
3HaXo4MTbCA Ha NaHeni BikHa Tabaunua. EkcnepumeHTanbHO IerKo NepeBipuTy, WO TOYHICTb Pe3ynbTaTy 3a1eXuTb Bif, KiIbKOCTi
eKCNepuMeHTIB: Yum binble BUNPOBYBaHb, TMM MeHLWe BiaxuaeHHA. AKwo nposecTn 300 eKCNepuUMEHTIB, TO OTPUMAEMO
BiAHOCHY 4acToTy 3HauyeHb 0,2. OTpMMaHi pe3ynbTaT 0BYMCNEHHS MMOBIPHOCTI NOAJT 32 reOMEeTPUYHUM Ta CTaTUCTUYHUM
O3HAYeHHAMM CNiBNAJA0Tb.

BucHoBKKU. POpmyBaHHA MaTEMaTUYHOI KOMMETEHTHOCTI CTYAEHTIB €KOHOMIYHMX cheujasbHOCTel BiabyBaeTbca 3a
PaxyHOK BMPOBaAMKEHHA Yy HaBYa/JbHUI NpoLec HayKoBO-O6rPYHTOBAHOrO METOAMYHOrO CynpoBOAy HaBYa/lbHOrO maTepiany,
AKUI Ba3yeTbCA Ha BUKOPUCTaHHI IT. B 10ro ocHOBY NOKAaZeHO Bidyani3alilo MaTeMaTUYHMX 3HAHb 3 YpaxXyBaHHAM B3aEMHOIO
3B’A3KY MaTemaTUYHMX Ta €KOHOMIYHMX MOHATb, WO ePeKTUBHO BM/AMBAE HA FOTOBHICTb iHTErpauii MaTemaTUUYHUX 3HaHb Yy
npodecinHy gianbHicTb MaltbyTHbOro daxisua. 3aNpPONOHOBAHUI NiAXig CNPUAE KPaLWOMY PO3YMiHHIO Ta 3aCBOEHHIO HaBYaIbHOTO
maTepiany 3a paxyHOK rpadiyHoro BigobpakeHHA UinicHOro ob6pasy MOHATTA AKe BMBYAETbCA, @ FEOMETPUYHA CYTHICTb
BMK/IaJeHOro matepiany € 6inblw 3p03yminoto Ta 3BUYHOIO ANA CTYAEHTIB, WO 3HAYHO MiABULLYE AKICTb 3aCBOEHHA HAaBYaNbHOTO
maTepiany, CnpuAe KpaLLoMy MOro y3ara/lbHeHHO, YCBIAOMIEHHIO 34aTHOCTI CTYAEHTIB CMHTE3YBaTU OTPUMAHHI MATEMATUYHI
3HaHHA 417 Po3B’A3yBaHHA NPOdeciiHO-0PiEHTOBaHMX 3a4au.
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MATHEMATICAL COMPETENCE DEVELOPMENT OF ECONOMIC STUDENTS WITH THE USE OF INFORMATION TECHNOLOGIES
Inna Gulivata
Vinnytsia Institute of Trade and Economics Kyiv National University of Trade and Economics, Ukraine
Abstract. This article presents an effective approach to formation of mathematical competence of economics students.
The purpose of this article is to suggest a new pedagogical approach in teaching mathematics with the use of information
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technologies (IT) which would allow students of economic specialties to achieve mathematical competence and enable them to
proceed to a successful career in future.

This article offers a methodological strategy for teaching mathematics with the use of IT, particularly demonstrational
computer models (DCM) to visualize the concepts of probability theory: events and random variables in order to solve
mathematical tasks in the theory of probability.

There are a number of professionally relevant tasks among DCM, which are essential in studying both mathematical and
economic concepts to establish a coherence between mathematical and economic concepts (expected rate of profit - execrated
value, standard deviation - variance), which are a helpful basis for students to develop understanding of mathematical concepts
and methods of probability theory in relevance to economics and enables students to apply this acquired knowledge in the future
career.

In the field of the graph of a function there is a common way to study mathematical functions of a random variable on
graph-based representation. This article offers DCM as a method of visualization of the process of modeling events and relative
quantity in the interactive application GeoGebra with the use of DCM as the main technique to conduct and process this virtual
experiment.

The author found that mathematical competence of students of economic specialties would form properly due to the
introduction of a science based methodical support for teaching material for implementation of IT in education. The offered
approach is based on the visualization of mathematical knowledge in connection with mathematical and economic concepts to
increase understanding of mathematical concepts and synthesize acquired mathematical knowledge to solve professionally-
oriented tasks.

Key words: educational process, mathematical competence, probability theory, demonstration computer model (DCM),
information technologies.
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BUKOPUCTAHHA GOOGLE FORMS | MICROSOFT FORMS B NPOLECI HABHAHHA

AHOomayia. Y cmammi 30ilicHroembca nopieHAnbHUl aHani3 xmapHux cepesicie Google Forms i Microsoft Forms.
O6rpyHmosyemeca MemoOUKa B8UKOPUCMAHHA OaHUX cepsicie 8 rnpouyeci HABYAHHSA, 8U3HAYAOMbCA OMNMUMAsbHI crnocobu
pobomu 3 HUMU, p0321A0a0MbCA MOXUBOCMI Ma nepesazu ix 3acMoCy8aHHA 018 CMBOPEHHA OTUMYBAHb, Mecmis, 8iKMOpPUH,
seb-keecmig. B x00i 00CniO#eHHA S8UKOPUCMAHO MeopemuyHi ma emmnipu4Hi memoou: aHania memoou4yHoi nimepamypu,
8UBYEHHSA 0CBIMHIxX pecypcie, cmeopeHux Ha OcHo8I cepgicie Google Forms i Microsoft Forms, cnocmepexeHHs 30 HA8YAAbHUM
poyecom 3 ix 8UKOPUCMAHHAM, AHAANI3 OMPUMAHUX pe3yanbmamis. Y 00CaiOHeHHi MAaKoX 8UKOPUCMAHO KOMIaAeKc memodis
HAYKOBO20 Mi3HAHHA: MOPIiBHANbHUU aHAnI3 08 3’ACYy8AHHA puc cxoxcocmi ma 8iomiHHocmi Google Forms i Microsoft Formes,
cucmemamusayia ma y3a2asabHEHHA 04158 (hOPMYAHOBAHHA BUCHOBKI8 | peKkomeHOauyili uj000 iXx BUKOPUCMAHHS, Y3a20abHEeHHs
asmopcbKozo nedazoziyHo2o Aoceidy i crnocmepexeHsb. BcmaHoeneHo, Wo CrinbHUMU pucamu OaHux cepsicie €
6e3KowmosHicmb, BUCOKA AKiCMb PO3pOoOKU, pezynspHe OHOB/eHHSA, 8i0CymHicmb pexaamu, bezne4yHicme, adanmueHuli
dusaliH. npocmoma ma 3py4YHicme KopucmysaHHsA. BkasaHi ocobausocmi niomesepoxyrome 00yinbHiCMb BUKOPUCMAHHA YuX
cepsicig y Has4aneHOMy npoueci. HeaHayHi s8idmiHHocmi mixc Google Forms i Microsoft Forms He 00380/a580mb 0OHO3HAYHO
cmeepoxysamu npo nepesazy 00HO20 cepsicy neped iHWuUM. ¥ nedaeoziyHili npakmuuyi daHi cepsicu sukopucmosytomecs 04
nposedeHHA OHAAQUH-0NUMYBaHb, GHKeMyB8aHHsA, MeCcmye8aHHA 3 d8MOMAMUYHOK MepPeiPKo ma 8i006paHeHHAM
pe3ynbmamie 8 pexumi peasbHO20 4Yacy, 8ikmopuH, eeb-keecmie mouwjo. Lle 00380aa€ npusHecmu 8 rnpouyec HA8YAHHA HOBi
mMoxcausocmi, 36azamumu, O0ornosHuUmMuU, po3wupumu ocsimHe cepedosuuie. [lposedeHe OOCNIOHEHHA He su4vepriye 8cCix
acrekmis 8UKOPUCMAHHA XMapHUX cepsicie Google Forms i Microsoft Forms y npouyeci Has4aHHA. lNepcnekmusu nodanswux
docnidneHb 86AYAEMO Yy CMBOPEHHI YiniCHOI MemoOuUYHOI cucmemu BUKOPUCMAHHA XMAPHUX mexHonoeil, po3pobui
mMemooOuYyHUX pekomeHOayili 017 suumernis, 8uKaada4is, cmyoeHmie nedaz2o02iYHUX HABYAAbHUX 3aKAa0i8 Wod0 Moxcausocmeli
BUKOPUCMAHHA XMAPHUX cepsicie 0718 cmeopeHHs eseKmpoHHUX 0C8IMHIX pecypcis.

Knrouoei cnoea: Has4aHHs, oceima, XMapHi mexHosozii, xmapHi cepsicu, Google Forms, Microsoft Forms.

MocraHoBKa npo6aemu. OgHUM i3 NPOBILHMX HANPAMKIB OHOBJ/IEHHA Cy4acHOT OCBITU € BNPOBaAMKEHHSA iHPpopMaLiiHO-
KOMYHiKaLiiHUX TEXHOOTi HaBYaHHA. BOHW A03BONAIOTb NiABULMTU AKICTb OCBITU, FTOTYIOTb MigPOCTatode NOKONIHHA 40 KUTTA
B CY4aCHOMY BWMCOKOTEXHO/OMYHOMY CBIiTi, fONOMaraloTb afanTyBaTUCA A0 LWBMAKOTO TEXHIYHOro nporpecy. AKTyasbHICTb
iHpOPMALiIIHO-KOMYHIKaL,iMHNX TEXHONOTi1 06YMOBJ/IIOE Te, LLLO BOHM HE /INLLE BUKOHYIOTb QYHKLLiKO iHCTPYMEHTIB 414 peanisauii
OKpPEeMMX NejaroriyHmx 3agad, ane i HagatTb HOBI MOXK/IMBOCTI ANA HAaBYaHHA, OPMYBaHHA HABUYOK CAMOCTIMHOI Ni3HaBaNbHOT
LiANbHOCTI, BUCTYNatoTb YMOBOI MOCTYyNaAbHOro PO3BUTKY CYCMiNbCTBA.

BnpoBagykeHHA iHPOpPMaLIMHO-KOMYHIKALiAHUX TEXHOMOTIM B OCBITY nepeabayae BUKOPWUCTAHHA MaKeTiB XMapHMX
cepsiciB, cepes AKMX Hanbinbw nonynapHumm € G Suite for Education i Office 365 Education.

AHani3 aKTyanbHUX AOCNiAMKeHb. [OoCNigKeHHI0 BUKOPUCTAHHA iHPOPMALiMHO-KOMYHIKALLIMHUX TEXHONOTrIN B OCBITI
npucBaYeHi poboTu pagy BiTYM3HAHUX | 3aKOPAOHHMX HAYKOBLLIB.

0. 0. AlloniyeBa po3rnsgae NnepcnekTMBM 3acTOCyBaHHA B HaB4YaabHOMY npoueci naatdopm Microsoft Live@edu (3apas
Office 365 Education) Ta Google for Education [3].

B. M. OneKcloK A0CNIAMKYE iHTerpaLito XmapHux TexHonorii Google Apps (3apa3s G Suite for Education) y iHbopmauinHo-
OCBITHilM MPOCTip HaBYaNbHOro 3aknaay [5].

H. B. Mop3e Ta O. I Ky3bMiHCbKa pO3rnafaloTb NesaroriyHi MOXK/AIMBOCTI BUKOPUCTAHHA XMapHWUX obuucieHb ans
peanisaLii KOMNEeTeHTHICHOrO NiAXoA4y, MOHITOPUHTY YCMiWHOCTI YYHiB i cTyaeHTiB [4].

AHanisy pisHOMaHITHUX NiAX0AiB A0 BUKOPUCTAHHS XMapHUX TEXHOJONI/ B HAaBYa/IbHOMY MPOLLECI, O NPOMNOHYIOTLCA Y
BITYM3HAHIM i 3apyb6iXKHIl HayKoBIl NiTepaTypi, NnpuceayeHi pobotn T. A. Bakaniok [1; 2].
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MpoTe, Ha Haw nornag, HeJoCTaTHbO BUBYEHMMM 3a/IMLWIAKOTLCA MUTAHHA NMPAKTUYHOrO BUKOPUCTAHHA XMapHUX CepPBICiB
Yy HaBYa/sIbHOMY MNpoLeCi.

MeTa cTartTi. 34iACHUTM MOPIBHANBHMIA aHani3 xmapHux cepsiciB Google Forms i Microsoft Forms. O6rpyHTyBaTH
METOAMKY BUKOPWUCTAHHA OAaHWX CEepBiCiB B MPOLLECi HaBYaHHA, 3'ACyBaTM ONTUMAbHI cNocobu poboTh 3 HUMMW, BU3HAYUTM
MOM/IMBOCTI Ta NepeBaru ix 3aCToCyBaHHA A/19 CTBOPEHHA ONUTYBaHb, TECTIB, BIKTOPMH, Be6-KBECTIB.

Buknap, ocHoBHOro martepiany. Google Forms i Microsoft Forms — Le xmapHi cepsicu Big nposigHux IT-kopnopau,ii,
npu3HayeHi ANA OTPUMAHHA 3BOPOTHOrO 3B’A3KY. MOX/AMBOCTI, AIKi BOHM MNPOMOHYIOTb, 3HAWLW/AM CBOE 3aCTOCYBAHHA B
HaBYa/IbHOMY MPOLLECI. 3 X LLONOMOTrOl0 MOMKHA CTBOPHOBATU OHNANH-ONUTYBaHHA, TECTOBI 3aBAAHHA, IHTEPHET-BIKTOPUHMU, BED-
KBECTM TOLLO.

BuKopucTaHHa Google Forms i Microsoft Forms npu cTBopeHi Ta po3milleHHi B IHTEPHETI yPOKiB, HaBYaNbHUX KYpCiB,
€N1eKTPOHHUX NiAPYYHMKIB 40O3BONIAE HAZATM OCTAHHIM iIHTEPAKTMBHOCTI. 3 OMOMOrOI0 BKa3aHMX CepBiciB peCcCnoHAeHTM MatoTb
MOMK/IMBICTb B PEXMMIi peanbHOro Yacy Bifc/NigKoByBaTU CBOI AOCATHEHHS, OTPMMYBATM iHPOpPMaLiO NPO piBeHb i NOBHOTY
33CBOEHHA MaTepiany, a aBTOp eNeKTPOHHOI GopmM 6aUNTb XTO Ta 3 AKMM Pe3y/abTaToOM 3 AAaHMM PecypcoM MpaLtoBaB, fAKi
3aBAAHHA BUABWUIMCA HaMBINbLL CKAAAHWMM, BIAMNOBIAHO, MOXE KOPUTyBaTW HaBYalbHUIA NPOLEC 3 METOH 36iNblEHHS MOro
epeKTUBHOCTI.

BuxopaAuu i3 3Ha4YHOro HaB4a/NbHOrO NOTEHLiaNy AaHUX CepBiciB, HEe BMMALKOBUM € iX BK/IOYEHHA A0 CKAAAy XMapHUX
nakeTis G Suite for Education i Office 365 Education.

OpHUM i3 3aBAaHb HAWOrO AOCNiAKeHHA BYN0 34iMCHUTM NOPiBHAHHSA cepBiciB Google Forms i Microsoft Forms 3 Touku
30pYy iX YHKLIOHANBbHOCTI, 3pY4YHOCTi KOPUCTYBAHHSA, LOAATKOBUX MOKANBOCTEN, AKI MOXKYTb BYTM BUKOPUCTaHI B HaBYasIbHOMY
npoueci. Miguel Guhlin 3gilicH1B aHani3 GyHKLIA, AKi NPONOHYIOTb KOPUCTYBaYaM BKa3aHi cepBsicy, 1 BCTaHOBMB, WO Yy 6inbwocTi
NyHKTIB BOHM NOBHICTIO cniBnaaatoTh [8].

CninbHi pucK [aHMX cepsiciB MOB’A3YEMO 3 TUM, WO iX PO3POOKOI 3amatoTbCsA BeMKi IT-KomnaHii, 3i 3HaYHUMM
MOK/IMBOCTIMU 1 pecypcamu, BignpaLboBaHUMMN TEXHONOTIAMM, BUCOKMMM CTaHAapTaMum siKocTi. [lo cninbHux puc Google Forms
i Microsoft Forms BigHocumo:

1. Be3KowToBHicTb. O6MABa cepBicM HaZAlOTbCA HABYANbHUM 3aKnafam bHeskowToBHO. Lle ayKe Baroma nepesara,
OCKIiNIbKM CTBOPEHHSA i NiATPUMKA NPOAYKTIB TAKOro Kaacy 1 AKOCTI BUMArae Bif, KOMNaHii-po3pobHMKIB 3HaYHMX pecypciB. Y Town
JKe Yac 3a3HAYMMO, Lo € 1 NeBHa BigMiHHICTb. AKW,0 Google NponoHye KOpUCTyBa4Yam BCi MOXAMBOCTI cepsicy, To Microsoft Office
€ NPONPIETAPHUM NJATHUM NPOAYKTOM, a B HE3KOLITOBHE KOPUCTYBAHHA HAAAETbCA Bepcia 3 obmexeHum dyHKLioHanom.
Hanpuknag, y 6e3kowToBHil Bepcii Outlook ansa Office 365 HEMOXK/IMBO HaNalTyBaTU TEKCT FiNepnocuaaHHA, 3aMmiHMBLUKN 0Bre
N He3po3ymine MocunaHHA Ha cTBopeHy GOopMy KOPOTKMM iHPOPMATMBHMM TEKCTOM. B ycix iHWKMX BiZOMMX Ham cepsicax
€/IeKTPOHHOI MOLWTK, Y TOMY YMCAi N y NNaTHIN Bepcin Outlook, Taka MoXKAMBICTb MPUCYTHA.

2. BucoKa sKicTb po3po6ku. Obuasa cepsicy CTBOPIOOTLCA CnewianicTammn HanBuworo Knacy. Lie 3abesneuye ctabinbHy
poboTy, MiHIManbHY KiNbKiCTb MOMWAOK, fAKi LWBWMAKO BUMNPABAAIOTLCA, CTIMKICTb 40 3/10My, BignoBiAHICTb cydyacHUM Beb-
CTaHZAAPTaM, KOPeKTHe BiA0bpaXKeHHs B pisHMX bpay3epax ToLwo.

3. PerynsapHe oHoBNeHHA. O61aBa cepBicu peryiapHO OHOBOTLCA. Lle rapHa o3HaKa, AKa CBiAUUTD, WO PO3POOHUKM
PO3BMBAOTb Ta YAOCKOHAMOWTL iX. LlikaBo Big3HaunTK, Wwo i civHeBe oHoBeHHs Microsoft Forms, i TpaBHeBe oHoBNeHHA Google
Forms CBOEIO LiIbOBOO ayAMUTOPIEID Mann Negaroris i 6yau cnpAmMoBaHi Ha CTBOPEHHA HOBUX MOXKANBOCTEN ANA HaBYaHHA. To6To
pPO3pO6HMKM He Aue BWU3HAKTb MOMK/MBICTD BUKOPUCTAHHA AaHMX CEPBICIB Yy HaBYaNbHUX LiNAX, ane W 3MiHIOIOTb Ta
YO,0CKOHaNIoTh X 3 LLiE0 MeTOoto.

4. BipgcyTHicTb peknamu. Ha caiitax, Ae po3MillyroTbCA AaHi CepBicK, BiACYTHA peKnama, WO € HaA3BMYANHO Baromoto
nepesarol AnA 6yapb-AKOro iHTepHeT-pecypcy, a AA HaB4ya/NbHOro 0cobanso. 3BepTaEMO yBary, WO PO3POOHUKM NOBHICTIO
BiAKNOUAIOTL peknamy A4na KopucTysadis naketis G Suite for Education i Office 365 Education.

5. Be3neyHictb. Google Forms i Microsoft Forms — oaHi 3 HailbinbWw H6e3nevyHnx canTn IHTEPHETY, NMOBIPHICTb BipycHOT
AKTMBHOCTI i HAABHOCTI HebaxKaHOro NPOrpPaMHOro KoAy Ha HUX 3BeAeHi A0 MiHiMymy. KOpucTyBaHHA UMMM cepsicamu
rapaHTOBaHO He 3aBAACTb WKOAM KOMN'OTEPY, UM iHLLOMY NPUCTPOLO, AKNIA Byae BUKOPUCTOBYBATUCA A8 BUXOAY B IHTEPHET.

6. ApanTMBHMIT AM3akH. AK nepesary Po3riALAaEMO aJanTUBHUIN AM3alH, AKMI 3abe3neyvye KOpeKTHe BifobpaskaHHsA
€/1eKTPOHHMX GOPM Ha MOBINbHUX NPUCTPOAX. 3aBAAKMN LLbOMY ANA PO6OTM 3 GOPMaMM YUHI | CTYAEHTU MOXKYTb BUKOPUCTOBYBATH
B/IACHi MObiNbHI TenepoHu.

7. MpocToTa Ta 3pyYHiCTb KOPUCTYBaHHA. BiA3Ha4MMO NPOCTOTY Ta 3py4HicTb poboTHh 3 faHMMK cepsicamu. Ix iHTepdelic
iHTYITUBHO 3pPO3yMiNnNIA: 3a KiZlbKa POKiB BUKOPUCTAHHA eNeKTPOHHUX GopM He ByNo KoAHOro BUNAAKY, LWob cTyaeHT noTpebyBas
[,003TKOBUX iHCTPYKLiM abo nosacHeHb Wwoao poboTu 3 HUmK. Neaarory, wob HaBunTUCA NpautoBaT 3 Google Forms i Microsoft
Forms, po3po6,aTu 3 iX 4ONOMOro HeCKNagHi eNekTPoHHI dopmMu, 4OCTaTHLO OAHOTO-ABOX 3aHATL JONOBHEHUX CAMOCTIMHO
poboToto BAOMa.

Ha Haw nornsz, BKasaHi 0co6/MBOCTI NepeKkoHNMBO A0BOAATb, Wo Google Forms i Microsoft Forms matoTb cyTTeBi
nepesarv nepes 6yab-AKMMM iHLLMMMK CepBiCaMM 3BOPOTHOIO 3B'A3KY.

BiAMIHHOCTI MiXK AaHMMK cepBicamm, Ha HaLW NOrNA4, He AyXKe 3HauyHi. BBaxaemo, L0 BOHM NOB’A3aHi 3 YaCOM CTBOPEHHA
cepBicy, MOro OCHOBHOIO ayAUTOPIEID, @ TAKOXK 3 TUM, L0 PO3PO6AAIOTLCA CepPBiCK PISHUMW KOMMAHIAMU 1 PISHUMKW KOMaHOAMMU
pO3pObHMKiB.

1. Yac cTBopeHHA i npusHaveHHs. Cepsic Google Forms 6yB 3anyweHuii y 2008 pou,i, Mae BENMKY ayaMToOpito i ocBiTa —
e oauH 3 ii cermenTis. [laHuii cepsic NOCTIMHO OHOBAIOETLCA Ta YAOCKOHANOETLCA: A0AAOTLCA HOBI GYHKL,I Ta MOXIMBOCTI,
[OM3alH cTae BiNbl Cy4acHUM, CTBOPEHHA HOBUX Gopm — Bibl NPOCTUM Ta 3py4yHMM. MNpoTe TeHAEHLiA A0 CNPOLLEHHA cepsicy
iHoAj NnpuBOAWUTL A0 TOrO, WO B NPoueci OHOB/NEHHA BiAOYBAETbCA BIAKNIOYEHHSA OKpeMux OYHKLIiNA, SKi He KopucTyBaaucsa
0CcoBNMBOIO NONYAAPHICTIO, ane byan KOPUCHUMUM 1 f0AaBaNIN HOBI MOX/IUBOCTI.

Cepsic Microsoft Forms 3anywieHunin 308cim HewoaasHo, B 2016 poui. MepeBaroto € Te, WO AaHWIA cepsic Big, camoro
noyaTKy CTBOPIOBABCA AK CKnagosa ocBiTHboro nakety Office 365 Education, TOMy BUKOPUCTaHHA MOro 3 HaBYa/IbHOK METOH
peanizoBaHo 6iblWw 3pYYHMM i 3PO3YMITIUM YUHOM.
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Hanpuknag, ctBopeHHs TecTy B Microsoft Forms 3aiicHIOETbCA B OAWMH KPOK: NpWU CTBOpPEHHI HOBOI dopmu oapasy
NPONOHYETLCS Ha BMBip ABa BapiaHTK: «CTBOpUTK TecT» i «CTBopuTU dopmy». B Google Forms aHanoriuHa 3agaya 34,iMCHI0ETbCA
B TPW KPOKW: HEOBXiAHO 32T B HaNALITYBAHHA, NepeinTn Ha BKAaAKY «TeCcTu», NepekntounTv npanopeLb «TecT».

3a HawwMmu cnocTepexkeHHAMM, cepeic Microsoft Forms € fielo NpocTilMm gna OCBOEHHSA, TOAI AK ANA TOro, Wob novaTtm
BMKOpUcTOBYBaTM Google Forms, HeobxigHO Tpoxu Binblue yacy.

2. flocTynHicTb ANA iHAMBIAYaNbHUX KOPUCTYBaYiB. Google pekomeHAye A7 HaBYANbHUX Ljineli BUKOPUCTOBYBATM NaKeT
Google G Suite for Education, AKuit HeKOomepLiiHMM 3aKN1a4am OCBITU HaZaEeTbCcA H€3KOLTOBHO Ta Nepeabayac psas 4oAaTKOBUX
MOX/IMBOCTEN, 30Kpema, 36iNblUeHHS PO3Mipy XMapHOro CXOBWULLA, NOBHY BiACYTHICTb peknamu Towo. MigKAtoyYeHHs Takoro
NakeTy MOX/AMBE JIMLLIE aAMIHICTPALiEld HABYaNbHOrO 3aK/aaZy, OKPeMUW MpPaLiBHUK MOro oTpumMatu He moxke. [poTte anA
BMKOpWCTaHHA Google Forms nigkntoueHHA nakeTy Google G Suite for Education He 060B’sA3KkoBe. [JOCTaTHLO CTBOPUTU aKKayHT
Google, nicna yoro cTaHyTb 4OCTYNHMMM Bei cepsicu Google, y Tomy umnchi 1 Google Forms.

Cepgic Microsoft Forms € yactuHoto nakety Office 365 Education. OTpumaTtu gaHMIA NAKET MOXKE NIMLIE agMiHicTpaLis
HaBYaNbHOIO 3akiaay. AKWo 3aknag He niakntoums Office 365 Education, okpemuii BUMTENb UM BUKNAZAY MOTO OTPMMATKU i
KOPWCTYBaTMCA HUM HE 3MO3Ke, BiANOBIAHO, HE 3MOKe BUKOPUCTOBYBATH 11 cepsic Microsoft Forms.

3. NigTprmKa gonoBHeHb. Cepsic Google Forms niaTpMMye BUKOpUCTaHHA cKpunTiB Google Apps i 4ONOBHEHb CTOPOHHIX
po3po6HUKIB, AKi KOPUCTyBaYi MOXYTb 0bMpaTn BesnocepesHbo 3 iHTEpdelicy cepsicy. Lle NpMBHOCUTL B CTBOPIOBaHI 3 oro
ponomoroto GopMu HoBi MOXKAMBOCTI. HaBegemo NpuKNas BUKOPUCTAHHA OKpemMUX AOMOBHeHb Ansa cepsicy Google Forms y
npoueci 34iiCHEHHA NOTOYHOIO KOHTPOIHO 3HaHb. [MepL 3a Bce NOTPiIOHO 3reHepyBaTH 11 BUBECTU Ha ekpaH QR-Kkog, Wwob ctyaeHTH
MOFAW LWBUAKO BiAKPUTUM PopMy Ha cBOIX MobinbHUX TenedoHax. Cam cepsic Google Forms Taky MOXKAuUBICTb He nepeabayae,
nporte ii Hagae gonoBHeHHA QR Code Maker. LLo6 TouHO 3HaATV XTO 3anoBHIOBaB GOpMY, i NPU LBOMY HE BUTpayaTW Yac Ha
aBTOPM3ALLII0 KOKHOTO PECNOHAEHTA, Ha NoYaTKy GOPMU A0AAEMO AiBa 3aNUTaHHA 3 BUOOPOM BapiaHTy 3i cnagHOro cnucky: Bnbip
rpynu i Bubip npissuLLa CTyAeHTa B rpyni, NiCAA YOro MOYMHAETLCA BNACHe TecTyBaHHA. OBMeXUTU KinbKicTb Bignosiaen sig,
OfHOTO CTyAeHTa Ao3Boss€e AonoBHeHHA Choice Eliminator 2, 3a ONOMOroto SIKOro MOHa BUK/IKOYMUTU 3i CNAZHOrO CMIUCKY
BapiaHTX BignoBigi, AKi BXe 6yan BMbpaHi. HapewTi, oTpumaTy 6inbll HAaOYHY iIHTEPAKTMBHY aHaNiTUKYy 3a BignoBigAmM Ha
3anuTaHHA GOPMM MOXKHa 33 fonomoroto aonosHeHHsA Advanced Summary.

Cepsic Microsoft Forms f0noBHEHHA CTOPOHHIX PO3POBHMKIB HE NIATPUMYE, L0 NOACHIOEMO NPOMNPIETAPHUM XapaKTepom
NPOAYKTY.

€ ¥ iHWi BiAMIHHOCTI B MOXAMBOCTAX, NponoHoBaHnx Google Forms i Microsoft Forms, ski 6yayTb 6inbl aetanbHo
PO3KPUTI NPWU BUCBITAEHHI NUTAHHA iX NPAKTUYHOrO 3aCTOCYBaHHA /1A BUPILLEHHA MejaroriyHMx 3aBgaHb. 3arasiom, Ha Haw
nornag, cepsic Google Forms gewo cknagHiWnii B OCBOEHHI, NpoTe B pe3y/bTaTi KOPUCTYBay OTPUMYE binblue PiSHOMAHITHUX
MoamnBocTel. HaTtomicTb, ocBoeHHA Microsoft Forms 3alime meHLwe yacy, cTBopeHHA dopm B JaHOMY cepsici AeLo npocTille i
3po3yMiniwe, NpPoTe BiACYTHI OKpPeMi MOXKIMBOCTI, HasaBHi B Google Forms. BBaXaemo, W0 He3HaYHi BigMIHHOCTI mix Google
Forms i Microsoft Forms He 403BONAOTb O4HO3HAYHO CTBEPAKYBATM NPO Nepesary 04HOro cepsicy nepes, iHWum.

Po3rnaHemMo MOXXNMBOCTI BUKOPUCTaHHA Google Forms i Microsoft Forms y negaroriyHii npakTumui.

Mepwa Ta Hanbinblw oyeBMAHA 3 HUX — NPOBEAEHHA OMUTYBaHb. AHKETYBAHHA YYHIB i CTYAEHTIB 3AiACHIOETbCA B
HaBYa/IbHUX 3aKNafax PerynapHo: NCUXONI0ramMu, COLiaibHUMKM Nefaroramm, HacTaBHMKAMWM Tpyn, KNACHUMW KepiBHUKamM,
BUMTENAMU-IPEAMETHUKAMM Towwo. Google Forms i Microsoft Forms p[03BonAOTb MpU NPOBEAEHHI OHMANH-ONUTYBaHb
BMKOPWUCTOBYBATM Pi3Hi TMNW 3anuTaHb. Bignosiai Ha 3anutaHHA Google Forms moxKyTb AaBatuca y dopmi TekcTy (KopoTka abo
po3ropHyTa Bignosiab), Bubopy oaHOro abo KiNbKOX BapiaHTIB i3 CNUCKY, BMOOPY BapiaHTy i3 PO3KPMBAKOYOrocAa CMMCKY,
3aBaHTaXeHHA $alinis, LWKaNW, CITKM 3 MHOXMHHUM BUOBOPOM, CiTKM Npanopuis, Aati abo vacy.

Bignosigi Ha 3anuTaHHA y Microsoft Forms moxkyTb 6yTi y popmi BM6Opy oaHOro abo KinbKoX BapiaHTiB i3 CUCKY, TEKCTY,
OLiHKW, PEWTUHrYy, AaTW, WKanu JlalkepTa B fAKilA MOXHa BKasaTW CTyniHb CBOEI 3rogn abo Hesroam i3 3anponoHOBaHUM
TBEPAKEHHAM.

HalyacrTiwe y neaaroriyHii NpakTuLi BUKOPUCTOBYEMO 3anuTaHHA 3 BUOOPOM o0aHOro abo KibKOX BapiaHTiB Bianosiaj,
iHOZi 3aNMTaHHA 3 BBOAOM TEKCTY.

PosrnaHemo nepeBarn eNeKTPOHHUX aHKET NOPIBHAHO 3 NaNepoBUMM.

Ha eTani nigrotoBKM CyTTEBMX BigMiHHOCTEI HEMAE: CTBOPEHHA ONUTYBaHHA B Google Forms abo Microsoft Forms Ta B
TEKCTOBOMY pefaKTopi 3aliMae npubanM3HO 0AHAKOBO 4Yacy. MpoTe BKe Ha eTani TMPaXKyBaHHA nepesBarn enekTpoHHUX bopm
CTaloTb oyeBUAHMMW. MoTpeba po3apyKOBYBATU 3aNUTAHHA BIACYTHA: aHKETU AOCTYMHI B IHTEpHeTi, Ae KOXeH YYacHUK
ONUTYBaHHA MAE 3MOTY iX 3aMOBHUTU.

OdopMneHHs aHKeT B eNeKTPOHHOMY BUIAALI BUTNAAAE NPUEMHO Ta npodeciiiHo. Ana Toro, wob nodibHUm YnHom
0bOpPMUTK NanepoBi aHKeTH, 3Hagobuancsa 6 nocayrv cneuianicTis: Au3aiHepa Ta nonirpadicra.

Google Forms i Microsoft Forms nponoHyoTb cTaHAAPTHI WabnoHn opopMAEeHHA, TAKOXK MOXKHa HaaTK CTBOPHOBAHIN
dopMi yHIKanbHOro AM3aiHy, 3aBaHTaXKMBLUM BNacHe 306paxeHHA. Y Google Forms 30BCiM HewoAaBHO 3'ABUANCA A0AATKOBI
MO/IMBOCTI 0POPMNEHHA OKPEMUX €1eMeHTIB dopmu.

OKpim TOro B eNeKTPOHHMX GOopMax HasBHI MOMKIMBOCTI, AKMX Y NManepoBOMY BapiaHTi He Moxe byTM B NpUHLMNI,
Hanpuknag, 36inbweHHA abo 3meHLWeHHA PO3MipiB LWpPUdTY.

3HayYHOI NepeBarot0 eNeKTPOHHUX GopM € Te, WO Pe3ynbTaT aHKeTYBaHHA B HMUX OMpPaLbOBYIOTbCA aBTOMATUYHO,
aHani3yoTbCA, BUBOAATLCA B HAOYHOMY BUTAALI.

ENnekTpoHHi dopmm 36epiratoTbca B XMapHOMY CXOBMLLI, NOCTIMHO AOCTYNHi, 4O HUX MOXHa 3BEpPHYTUCA Y Byab-AKUNA
MOMEHT.

HapelwwTi, cnig BiA3HAYMTW, WO BigMOBa Bif, NanepoBMX aHKeT Ta nepexis A0 eNeKTPOHHUX GOPM KOPUCHA 3 TOYKM 30pY
€KOJ10Tii, € OZHIEID 3 CKNAJ0BUX OXOPOHU NPUPOAM.

OKpemo 3yNMHMMOCA Ha NUTaHHI NOLMPEHHA eNeKTPOHHUX popm cepes, pecnoHAEHTIB.

MocunaHHA Ha ¢GOpMy MOMKHA BigNPaBUTM HA aApecy eNeKTPOHHO! MOowWTWM pecnoHAeHTa abo 3aAnwuTK Ha
3araIbHOA0CTYNHOMY iHTEpHeT-pecypci. NMpuemHnm 6oHycom Big, Google Forms € MOXMBICTb OTpUMATU KopoTkuit URL popmu,

42



®I3UKO-MATEMATUYHA OCBITA ($MO) Bunyck 2(16), 2018

B Microsoft Forms Taka mokiuBicTb BiacyTHs. HatomicTb Microsoft Forms nponoHytoTe QR-Kog, BifCKaHyBaBLUM AKWUIA MOMKHA
BigKpuTN dopmy Ha TenedoHi abo nnaHwerti. ObMaBa cepBickM NPONOHYIOTb KOAM, AKi [,03BONAOTL BOYAYyBaTM GOpPMY B iHTEPHET-
pecypc, Le akTyasibHO A/1A NOCTIMHO Aitounx Gopm, AKi € YHaCTUHO canTy um 6ory.

Mpu BuKopucTaHHi nakety Office 365 Education 3py4yHO nonepeaHbO CTBOPWUTM FPyMy YYHIB UM CTYAEHTIB, B TaKOMY
BMNAAKy NOWWPUTM Cepes, HUX NMOCUMNAHHA Ha GOPMY MOXKHA OGHUM IUCTOM, aAPECOBAHUM YCiM y4acHWKam rpynu. MoaibHy
MOK/IMBICTb NPONOHYE 11 cepiic Google Classroom, skuit paHiwe 6yB 4oCTynHMM Anwwe B cknagi nnatopmum G Suite for Education,
ane 3 6epesHa 2017 poky 6e3KOLTOBHMI JOCTYN A0 HbOTO BIAKPUAW i gNA iHAWBIAYaNbHUX KOPUCTYBAYIB.

Te, Wo nowmnpeHHa popmu He NoTpebye 0COBUCTOrO KOHTAKTY 3 PECNOHAEHTAMM, L03BOJIAE TPUMATH 3B'A30K 3 YHHAMM
YU CTYAEHTAMK, AKi Ha 3aHATTAX BiACYTHI, 34iMCHIOBATU AUCTAHLiMHE HABYaHHA, OTPUMYBATU 3BOPOTHUI 3B'A30K Big, H6aTbKiB
BMXOBaHL,iB TOLLO.

MepelwKoaow Ana BUKOPUCTAHHA €N1eKTPOHHMX GOpM MOKe CTaTU BiACYTHICTb BiNbHOrO Ta MOCTIMHOrO AOCTyny A0
IHTEepHeTy. OYEeBMAHO, WO BUKOPUCTAHHA €/1eKTPOHHUX GOPM MOKANBE IMLLE 33 HAABHOCTI Y TOrO, XTO CTBOPIOE Gopmy, Ta B TUX,
XTO ii byZie 3aN0BHIOBATK, NiAKAOYEHHA A0 IHTEPHETY Ta NPUCTPOIB AR BUXOAY B |IHTepHeT. 3rigHo 3 onpuUADAHEHVMU AAHUMMU,
B YKpaiHi YacTKa perynspHux KopucTyBadis IHTepHeTy (KopucTytoTbes 1 pas Ha micAub i YacTiwe) B 2017 poui cknana 64%
HacefleHHs, Npy Lbomy IHTepHeT Baoma € y 63,35% KopuctyBauis [6, c. 9]. Lie Ay»Ke HU3bKUIA NOKA3HUK. YTiM, AKLLO po3rnaaaTm
NVLIEe KaTeropito YYHiB i CTYAEHTIB, CUTyalia i3 3abe3neyeHicTio IHTEpPHETOM y HUX CYTTEBO Kpawa: 96% y4HiB i CTyAeHTiB €
perynsapHMmMmn Kopuctysadyamu |HTepHeTy [6, c. 17].

AIKk 6auMmo, NOBHOrO OXOMJIEHHA AOCTYNOM A0 |HTepHeTy cepes YYHIB i CTYAEHTIB HEMAE, LUEW MOMEHT HeobXiaHO
060B’A3KOBO BPaxoByBaTU NPU BUKOPUCTAHHI eNeKTPOHHUX dopm. LLLo6 3a6e3neunTn piBHI MOKAMBOCTI, YHHAM i CTyAEHTaMm, AKi
He MatoTb JOCTYNY A0 IHTEPHETY, TaKWUI AOCTYN MOXKe HaZaBaTW HaBYaNbHWUIM 3aKNag, AKLWO B HbOMY CTBOPEHI BigNOBIAHI yMOBU.
AKLLO TaKi yMOBM BiACYTHi, 41A YUYHIB | CTYAEHTIB, AKi HE MalOTb MOXK/NBOCTI BUKOPUCTATU IHTEPHET, CNig, po34pyKyBaTh Naneposi
BapiaHTK dopm.

HactynHa monusictb Google Forms i Microsoft Forms, aKa WWPOKO BUMKOPUCTOBYETbCA B HABYa/bHUX LiNAX, —
nposeAeHHA TeCTyBaHHA.

Po3rnsaHemo TMNu TeCTOBMX 3aBAaHb, AKI MOXHA CTBOPIOBATH B €/IEKTPOHHUX popmax.

Google Forms i Microsoft Forms [,03B01510Tb CTBOPIOBATU Ta aBTOMATUYHO OLiHIOBATK TECTU 3 BUOOPOM O4HOTO BapiaHTy
Bi4NOBiAi 3 KilbKOX 3anponoHoBaHux. HewopaasHo y Google Forms cTtano A0CTYNHMM CTBOPEHHA Ta aBTOMaTUYHE OLLiHIOBaHHSA
TecTiB Ha BiANOBIAHICTb [7]. AnA cTBOpeHHs noaibHux TecTis cnig obpati Tun 3anutaHHA "CiTka (MHOMKUHHWUIA BUGIp)".

TaKOoX Yy eNeKkTPOHHNX Gpopmax AOCTYNHi TecTU 3 BUBOPOM KiNlbKOX BapiaHTiB BignoBsigei. MpoTe OLiHIOBaHHA LMX TECTiB
34iMCHIOETbCA 33 NpuHUMNOM "yce abo Hivoro", wo He BIANOBIAAE METOAMUYHMM pPeKOoMeHAAUIAM YKPAiHCbKOro LeHTpy
OLLiHIOBAHHSA SIKOCTi OCBITU, AKUI Nepenbdayae B 3aBAAHHAX 3 MHOXMHHMM BMOOPOM OAMH 6an 3a KOXKHY NPaBUIbHO BKasaHy
Bignosiab. Google Forms i Microsoft Forms BUKOPUCTOBYIOTb iHLLMI KPUTEPIN: BIiPHOIO BBaXKA€ETbCA JINLLE BiAMNOBIAb Y AKil BKA3aHi
BCi 6€3 BUKNIOYEHHSA NPaBUbHI BapiaHTH, byab-aKe iHLWe po3B’A3aHHA OLHIOETLCA B HYb 6aniB. TOMY AOLiNbHICTb BUKOPUCTAHHA
TECTiB 3 MHOXWUHHUM BUOOPOM AR NiACYMKOBOTO OLHIOBAaHHA BMKAMKAE CYMHiB. 3a3HAYMMO, LLO HEW0AaBHO PO3POOHUKK
Google Forms niwnu HasycTpiy Nob6arKaHHAM BUNTENIB i HAAANM IM MOXKMBICTb BKa3yBaTh H6asin 3a YaCTKOBO NPaBU/IbHI BiAMNOBIAi
Ha TeCTU 3 MHOXUHHUM BUBOPOM, NpoTe BKa3aHMI GYHKLiOHAN Ha AaHWUI MOMEHT AOCTYNHWUIA ivlle ANA KOPUCTYBaYiB NakeTy
Google for Education [7].

TaKoX [NAa TecTyBaHHA MOXKHA 06uMpaTV 3aBAaHHA 3 BBOAOM B/AACHOI BiAMOBiA4j, ane ANA 3aBAaHb TaKoro Tuny
aBTOMATU4YHA NepeBipKa Ta OLiHIOBAHHA He AOCTYMHI.

3a3Haummo, wo i B Google Forms, i 8 Microsoft Forms BigobpakeHHA pe3ynbTaTiB y PeMMi peasbHOro 4yacy €
HaNalWTyBaHHAM 3a 3aMOBYYBaHHAM. [1poTe iHOAj( 3yCcTPivaloTbCA eNeKTPOHHI GopMK, B AKUX pe3ynbTaT He BUBOAMUTLCA 0Apasy
nicnA npoxoa)KeHHA TecTiB. BBa)kaemo nopibHe HanawTyBaHHA HeOOUINbHUM, TaKMM, WO He crnpuse ¢GopmyBaHHIO
ni3HaBa/NbHOrO iHTepecy, He [,03BOJIAE Y NOBHIM Mipi peanisyBaT HaBYaIbHMI NOTEHLLAN eNeKTPOHHUX GopMm.

ABTOMATUYHY NepeBipKy PO3rAsAaEMO, K HaWbINbL CYTTEBY Ta BaXK/MBY NepeBary eNekTpoHHMX TecTie. Ogpasy nicns
BMKOHAHHA TecTy ydyeHb (CTyaeHT) 6aunTb CBili pe3ynbTaT, MOXe NpoaHanisyBaTW, fAKi 3aBAaHHA BUKOHaHI NpaBWMAbHO, Ae
LONYLWEHi MOMWIKK, AKMMU Manu ByTu NpaBWAbHI BiANOBIAI Ha 3anNUTaHHA TecTis. HeraltHW 3BOPOTHMI 3B'A30K MaE He nwe
3HAYHMIM HaBYaNbHUI NOTEHUian, ane W MOTMBYE Mi3HABaNbHY AiANbHICTb, agyKe pe3ynbTaT BMKOHAHHA TecTy CTaE BijoMuMMm
oApasy nicna poboTn Haf HUM, KOAM iHTEpeC A0 pe3ynbTaTy HaNBULLMNA.

BuuTtens abo BMKNagaya aBTOMATUYHA NepeBipKa TecTiB 3Bi/IbHAE Big, O4HOMAHITHOI, MexaHi4yHOi, 3aTpaTHOI Mo Yacy
nepeBipKW TECTOBUX 3aBAaHb BPYYHY, HAafA€ MOMY A,043aTKOBI MOXK/IMBOCTI A/1A aHaNi3y PiBHA 3aCBOEHHA HaBYaIbHOrO MaTepiany
YUYHAMM YU CTYAEHTAMM, BUSHAYEHHSA 3aNUTaHb, AKI BUKNNKAIOTb Y HUX HalbinbLLi TpyAHOLW,i 11 BIACOTOK NpaBUAbHUX BiANOBIAew
Ha AKi € HAMHMXKYMM. TaKMM YUHOM, AaBTOMATUYHI TECTU He IMLLEe NepeBipAIOTb Ta OLHIOITb Pe3yNbTaTh TUX, XTO HABYAETLCA, ane
N [03BONIAIOTD TUM, XTO HaBYaE, BU3HAUYUTU ePEeKTUBHICTb CBOEI AiANbHOCTI, 33 HEOOXiAHOCTI KopuryBaTu ii ANa AOCATHEHHS
HalKpaLLoro pesyabTaTy.

PO3rnNAHEMO MOMAMBI BapiaHTVX [JOCTYNy PeCrnoHAEHTIB [0 eNeKTPOHHOI Gopmu. IX ABa: ANA KOXHOrO, XTO MaE
NOCUNAHHA, Ta NnLe ANA aBTOPU3OBAHWX KOPUCTyBaYiB. BMbGip BapiaHTy BM3HAYaAETLCA TUM, HACKIIbKM BaXMBO, Wo6 dopmy
3aMOBHIOBA/A /IMLLE KOHKPETHa BigoMa Ham ocoba. Y 6inbliocTi BUNaaKiB BBAXKAaEMO 33 AOLiIbHE BUKOPUCTOBYBATM A0CTYN 33
NOCUNAHHAM, AKWI AOMYCKAE ANA PECNOHAEHTIB MOXAUBICTb NPOMTU TECTM KiNbKa pasiB, HAMaratouncb OTPUMATU HAMBULLUIA
pe3y/nbTaT, 3aNpoNoHYBaTU BUKOHATU TECTOBI 3aBAAHHA PiAHUM UM Apy3am. AKLWO noaibHa cMTyaLlia 3 AKOICb NPUYUHK 303ETbCA
HEMPUNYCTUMOLO, BKa3yeEMO, O GOPMY MOKYTb 3aMOBHIOBATU /IMLLIE aBTOPM30BaHI KOPMCTYBaYi. 33 TAaKOro HanalTyBaHHA CAig,
6yTV rOTOBMM 10 TOTO, LLLO YAaCTUHA YYHIB UM CTYAEHTIB, AKi MatOTb MOXK/IMBICTb | BaXKaHHA BUKOHATX TECTOBI 3aBA,aHHA, NPOITH iX
He 3MOXKyTb Yepe3 npobnemu 3 aBTopusauieto. MpoTe noaibHe HanalwTyBaHHA MAE MeBHi, Xo4a W He Ay)Ke CYTTEBI Nnepearu:
MOM/IMBICTb BKA3aTN TUX YYHIB UM CTYAEHTIB, AKi MatloTb NPOUTU TECTU, TOYHO 3HATU 3 AKOrO came 06/1iIKOBOTO 3anucy AaHi Tectu
BMKOHYBaNMUCA, 3anobirtn NOBTOPHOMY BUKOHAHHIO TECTiB.

AKWoO BCcTaHOBNEHa onepauiiHa cuctema Windows 10, B nakeTi Office 365 Education gocTynHa fogaTKkoBa MOXKAMUBICTb:
NPV BUKOHAHHI TECTIB BOHW PO3KPMBAIOTLCA Ha BECb EKPAH i MOKW BCi TECTU He BUKOHAHI, KOPUCTYBAY HE MAE 3MOTM NepenTH Ha
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iHWY BKNaaKy bpaysepa, wob cnpobyBaTn 3HaTK B IHTEpHETI BiANOBiAb HA 3anNuTaHHSA TecTy. [poTe e HiAK He BigMiHAE ans
HbOTO MOM/IMBICTb BUWTW B IHTEPHET 3 iHLWOrO NPUCTPOLO, YW NPOITU TECTOBI 3aBAAHHA 3i CTOPOHHBOK LONOMOTOHO.

3arasiom BBAXAEMO, LWLO O06’EKTUBHO OLHUTM piBEHb HaBYA/IbHUX AOCATHEHb A03BO/IAIOTL ANLIE TECTOBI 3aBAAHHA, AKI
BMKOHYIOTbCA B YPOUHUI Yac, OPraHisoBaHo, Nif, KEPiBHULTBOM i KOHTPONEM BYMTENA UM BUMKNAAa4va. Pe3ynbtaT camocTiiHoro
BMKOHAHHSA TECTOBMX 3aBAaHb yA0Ma bifbLIO0 MipOI0 BU3HAYAETLCA CTAaPaHHICTIO, HANOErMBICTIO, BiAMNOBIAANbHICTIO y4HA abo
CTYAEHTa, AKi TAKOX € NO3UTUBHMMMU AKOCTAMM i 3aC/TYrOBYHOTb HA 3a0XOYEHHA.

TwuMm, XTO TECTOBI 3aBAAHHA 3 AKMXOCb NPUYNH BUKOHATW HE 3Mir, NPOMOHYEMO iHLUI PiBHOLIHHI 3aBAAHHA, BUKOHAHHA AKMX
He BMMara€e HaaBHOCTI JoCTyny Ao |HTepHeTy.

KopucHoto dpyHKUieto enekTpoHHUX GopM, AKY A0LiIIbHO BUKOPUCTOBYBATM B NEAATOTIYHUX LLINAX, € MOXK/IMBICTb BKa3aTH
AKi NOBIOMNIEHHSA CNig, BUBOAUTU NMPU NPaBUIbHUX Ta HENPABUAbHUX BignoBigax. AKLLO BignoBigb NpaBu/bHA, Le MOXKe byTu
330XOYEHHSA, BUAB PASOCTi TOLWO. AKLLO BiANOBiAL HENPaBUAbHA, MOXKHa 3anNpPONOHyBaTK NiAKa3sKy, NifdaabopUTH, NOACHUTHU B
YOMY NONATAE NOMUAKA.

Microsoft Forms f03B0AAIOTb NPY CTBOPEHHI €1eKTPOHHMX POPM BUKOPUCTOBYBATU He /iLLE TEKCT, ane i dopmynun. Lia
MOX/IMBICTb € aKTya/IbHOIO Ta KOPUCHOIO MPU CKNAAAHHI TECTOBMX 3aBAaHb 3 MaTeMaTUKK, Gi3nKK, Ximii Towwo. LLLo6 BigobpasnTm
dopmynn, HeobXiaHO HAaTUCHYTU Ha TP KPaMKK cnpaBa BHM3Y Big, TecTy i 0b6patu paaok "MaTemaTuka'. Tenep npu nepexogi B
TEKCToBe noJie Bifo6pasATbea pisHi BapiaHTM dopmyn. MNMpu BUBOPI AeAKMX MaTEMATUYHUX GOPMY aBTOMATUYHO NPOMOHYHOTLCA
MOXXNMBI BapiaHTK Bignosia,.

Y Google Forms moXanBOCTi BBECTM MaTeMaTU4Hy Gopmyay 3a AOMOMOrOH KNaBiaTypu Ha AAaHWMN MOMEHT, Ha *asb,
Hemae. AKWO 3anuTaHHA abo BapiaHT BiNOBIAI BMMaratoTb HaaBHOCTI GOPMY, iX MOXKHA J04aTU Y BUTNALI 306paxkeHHs abo
CKOpPUCTaBLIMCL A0NOBHEHHAM EquatlO.

Google Forms i Microsoft Forms o3BonstoTb 404aBaTU B eNeKTPOHHI dopmu dainam mynbTumeaia — 306parkeHHs Ta
Bigeo. Lllo MOXNMBICTb AOLINBHO BMKOPWCTOBYBATM, OCKIIbKM TaKUM YMHOM, 30iNbLUYETbCA KiNbKICTb KaHaniB OTPUMaHHA
iHpopmauii. baxaHo, Wob 306pakeHHA HecNo He Anwwe iHpopMaUiiHy, ane TaKoX i eMoL,iiHy abo ecTeTuyHy ¢yHKLt0. Bineo y
TECTM HAMaraeMocsa 4,04,3BaTh KOPOTKE, AKLLO BOHO € YaCTUHOLO 6iNbLIOro Bifeo, BUPIZAaEMO NOTPIOHUI GparmMeHT, 3aBaHTaXKYEMO
B aKKayHT Ha YouTube i Bxe 3BiaTv foaaemo B popmy.

Oco6/1MBO HaCTO MOXKAMBICTb A0AaBaTM Mmegiadaiiv BUKOPUCTOBYEMO Y BiIKTOPUHAX, AKI CTBOPIOEMO Ta NPOBOAMMO 3a
[0NOMOrO0 eNeKTPOHHUX GopM . MNepeBaroto TakUX iIHTEPHET-BIKTOPUH € MOMK/IUBICTb 3a1y4NTU A0 HUX CTYAEHTIB HABYA/IbHUX
3aK/1agiB iHWMX perioHiB YKpaiHu.

[yKe LiKaBOIO MOXAUBICTIO, AKa AOCTyNHa B Google Forms, € ctBopeHHs Beb-kBecTiB. Cepsic Google Forms f03BoNA€E
noAinnT Gopmy Ha OKpemi po3ainn. KoxeH po3ain nepeTBOPIOEMO Ha OKpeMUIt GparMmeHT KBECTY, B AKUIA MOXKHA A0AATH TEKCT,
306paKeHHsn, Bigeo, 3annTaHHA. BianoBigb Ha 3aNnTaHHA AO3BONAE NEpPenTU A0 HAcTynHoro ¢parmeHTy Keecty. Mpu Lbomy B
Google Forms € MOXAMBICTb BKa3aTu A0 AKOTO pO3Ainy Ciig nepenty B 3aNeXKHOCTI Big BUOOpPY NeBHOro BapiaHTy Bignosig,.
3aBAAKM LLbOMY NOCNILOBHICTb NPOXOAMEHHA KBECTY 3a/1€XKMUTb Big, TOro, AKi BapiaHTK BignoBiAi 06upae Tol, XTo BiANOBIAAE Ha
3aNUTaHHA.

CXOXMUI pe3ynbTaT MOXAMBO OTpUMaTh K y Microsoft Forms, B AKMX TaKOX [AOCTYNHe HaNalTyBaHHA MapameTpiB
posrany»KeHHs Gopmu. KoxeH pecnoHAeHT 6aunTb inLIe CBill Nepenik 3anuTaHb, SKMN GOPMYETLCA B 3a/1€XKHOCTI Bif, TOrO, AKi
Bignosiai 6ynun aaHi Ha nonepegHi 3aNUTaHHA. BigMiHHICTb nonarae B Tomy, Wo B Google Forms KoxKeH po3ain € okpemoto Beb-
CTOPiHKOI0, TOAi AK B Microsoft Forms no mipi npoxoaKeHHs KBECTY BCi 3aMMUTaHHA PO3MILLYOTbCA Ha OAHIN CTOPIHL,.

BucHoBKK. HayKkoBa HoBM3Ha nybAikauii nonarae B Tomy, Wo Bnepe 6yn0 34iMCHEHO NOPIBHANBHWUIA aHANI3 XMapHUX
cepsiciB Google Forms i Microsoft Forms 3 ornsgy Ha AOUiNbHICTb | MOXKAMBOCTI iX BUKOPUCTAHHA Yy NpoLeci HaBYyaHHA. Y xoai
[OCNiAXKeHHs byno 3’AcoBaHO, WO ChiIbHUMKW pUcaMmn XmapHuUx cepsicie Google Forms i Microsoft Forms € 6e3KOLWTOBHICTb,
BMCOKa AKICTb PO3POOKK, perynspHe OHOBNEHHS, BiACYTHICTb peknamu, 6esneyHicTb, aganTMBHUI AM3aliH, NPOCTOTA Ta 3pPYYHICTb
KOpWCTYBaHHA. BKasaHi 0co6MBOCTI NiaTBEPAKYIOT AOLINBHICTD BUKOPUCTAHHA LMX CEpPBIiCiB Yy HaBYanbHOMY npoueci. HesHauHi
BigMiHHOCTI Mix Google Forms i Microsoft Forms He 403B0/IAOTL OAHO3HAYHO CTBEPAKYBATM NPO Mepesary O4HOro cepsicy
nepeg, iHWum. MpaKTUYHA 3HaYYLLICTb AaHOi po60TM B pOo3p0o6bLL MeTOAMYHUX NiaXoaiB A0 BUKOPUCTAHHSA cepsiciB Google Forms
i Microsoft Forms y negaroriunili npakTuui. 3'aAcoBaHO, WO AaHi cepBicy AOLiNIbHO BUKOPUCTOBYBATM ANSA NPOBEAEHHA OHNANH-
ONUTYyBaHb, TECTYBAHHA 3 aBTOMATUYHOIO NepPeBipKOI0 Ta BigobparkeHHAM pe3ynbTaTiB B peXXMMi peasibHoro Yacy, BikTOpUH, Beb-
KBecTiB TOwWo. Lle no3BONAE NPUBHECTM B MpoOLEC HAaBYaHHA HOBI MOMKAMBOCTI, 36araTUT, AONOBHUTKU, PO3LIMPUTU OCBITHE
cepegosuLe.
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USING CLOUD SERVICES GOOGLE FORMS AND MICROSOFT FORMS IN THE TEACHING PROCESS
LA. Gurnyak
Lebedinsky Pedagogical College, Ukraine

Abstract. The article provides a comparative analysis of cloud services Google Forms and Microsoft Forms. The method of
using these services in the learning process is substantiated, the most appropriate ways to work with them are determined, the
possibilities and benefits of using these services for creating questionnaires, tests, quizzes, web quests are considered. The
research uses theoretical and empirical methods: the analysis of methodical literature, the study of educational resources that
were created using the services Google Forms and Microsoft Forms, monitoring the learning process with their participation,
analysis of the learning outcomes. The research also uses a set of scientific knowledge methods: a comparative analysis that
allows you to identify the similarities and differences between Google Forms and Microsoft Forms; systematization and synthesis
are used to formulate conclusions and recommendations for the use of these services; generalization of author's pedagogical
experience and observation takes place. The research determines the common features of these services: freeware, high quality
development, regular updates, lack of advertising, safety, adaptive design, ease of use. The indicated features confirm the
expediency of using these services in the educational process. Insignificant differences between Google Forms and Microsoft Forms
do not allow unequivocally asserting the superiority of one service over other. In pedagogical practice, these services are used for
conducting online surveys, questionnaires, tests with automatic checking and display of results in real time, quizzes, web quests,
etc. Google Forms and Microsoft Forms complement the learning process with new opportunities, enrich and expand the
educational environment. The study does not exhaust all aspects of using Google Forms cloud services and Microsoft Forms in the
learning process. Prospects for further research are the creation of a holistic methodical system for using cloud technologies, the
development of methodological recommendations for teachers, students of pedagogical educational institutions regarding the
possibilities of using cloud services for the creation of electronic educational resources.

Key words: learning, education, cloud technologies, cloud services, Google Forms, Microsoft Forms.
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Ornapg, ICTOPIi PO3BUTKY WEB

AHomayisa. Cy4yacHe iHpopmayiliHe cycninbcmeo He yAssAE CB0€ iCHY8AHHA be3 BUKOPUCMAHHA Cy4yacHUX iHmepHem-
mexHonoeili: nowyk HeobxiOHOI iHghopmauii 3a O0NOMOo20K MOWYKOBUX cucmeM, ObMIH eneKMPOHHUMU AUCMmamu —
es1leKmMpoHHOI nowmu, nepeansad HoeuH — iHghopmauiliHux nopmasnis, 6s102ie, 062080pPeHHA PIBHOMAHIMHUX NUMAHb — hopyMis,
yamis, couianbHUx Mepexc, op2aHizayis 8ideozycmpivi —eideoKoHpepeHyili, poboma 3 oHAaliH-ogicamu mowjo. A 015 PO3yMiHHA
cymHocmi iHmepHem-mexHosnozili HeobxiOHUM € po3ymiHHA, wo maxke Web, AKUM YUHOM 08°A3aHI iHMepHemM-mexHosoaii 3
Web, 4u icHye 38'a30K Mix iHmepHem-mexHosnoziamu ma Web, 4u moxaueo ye oOHe noHAMms?

3apybixcHi ma 8im4u3HAHI HayKoaui no-pizHomy npedcmasnasroms po3gumok Web, npedcmasndtoyu pisHi eepcii Web:
8i0 Web 0 do Web 5.0. 3apa3 npodosicyemecsa pozsumok Web, meHdeHuyii Web po3pobKu crnpamosaHi Ha 800CKOHAMAEHHA
nonepedHboi sepcii Web ma 6inbwe sukopucmaHHa Web Kopucmysavamu, 3acmocosyroyu web-mexHosoeii (JavaScript, HTML,
CSS, SPA, PWA), 6omu, KonekmusHe 36epicaHHA 0aHuUx, po3ymHi npucmpoi (Internet of Thing), ee6-aHimayii, adanmayito eeb-
calimie 0o nobaxaHb Kopucmysauyie, OUHaMiYHicms, adanmueHicme, oOHocmopiHkosuli suensad eeb-calimis, 000a8AHHA
06’emHux wapie, 3D egekmy o06’ekmie mouwjo. Beaxcaemeocs, wjo Web € ocHosoto IHmepHemy, iHmepHem-npocmopom,
CyKynHicmio eeb-calimis, po3miweHux 8 IHmepHemi, iHmepHem-mexHonoziamu. Tomy icmopia po3sumky Web € akmyansHUmM
numaHHAM, adxce 6e3 icmopii Po38UMKY HEeMOX/UBO MOYHO 3PO3YyMimu pPO3BUMOK CY4YACHUX iHMepHem-mexHosoeil,
meHOeHyili pozsumky 8 malibymHoomy.

B cmammi oxapakmepu3zosaHo noHammsa Web, Web 0.0, Web 0.5, Web 1.0, Web 1.5, Web 2.0, Web 2.5, Web 3.0,
Web 3.5, Web 4.0, Web 5.0, npoaHanizosaHo icmopito pozsumky Web, npedcmassneHo pi3Hi kKnacugikayii Web 3apybixcHumu ma
8iMYU3HAHUMU HAyKOBUAMU: Knaacugikayia pozeumky Web ¢axieys e cepepi komepuiliHoi 6isHec-Hayku ma (cmpameaiyHux)
KomMyHiKkayiliHux Hayk Toma ®nepakepca (Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0), iHxceHepa 8 ceepi
menekomyHikauyili Mapko baptiz (Web 0, Web 0.5, Web 1.0, Web 1.5, Web 2.0, Web 2.5, Web 3.0, Web 3.5, Web 4.0 ), Haykosuys
K.A. Xalioaposa (Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0), akademika B.FO. bukosa (Web 0.0, Web 1.0, Web 2.0, Web 3.0,
Web 4.0), meHOeHyii pozsumky Web po3pobKu, 3anponoHo8aHO 8aACHE BA4YeHHA xapakmepucmuKku icmopii pozsumky Web
(Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0).

Kntouoei cnoea: IHmepHem, iHmepHem-mexHosnoeii, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0.

MocraHoBKa npobaemu. HayKoBLi po3rnagatoTb BUKopucTaHHA Web B OCBITi, ane He0CTaTHbO PO3rNAAAIOTb NMUTAHHA
po3BuTKY Web. YKpaiHcbKa Knacudikauia B.HO. BukoBa BiapisHAeTbca Big, 3apybikHUX Knacudikaui, Hanpuknag, Toma
®nepakepca, Mapko bapHira. OTxe, BUHMKaEe npobaema Ak came Bigdysasca po3sutok Web Ta Akum byae possutok Web 8
ManbyTHbOMY.

AHani3 aKkTyanbHUX AocnipgxeHb. MUTaHHA XapakTepucTukn Web posrnagatoTb HacTynHi Haykosui: B.HO. Bukos,
1.0. 3aBagcbkuii, H.M. Haymosa, 1.9. PuskiHg, K.A. Xanpgapos Ta iHWi. Ane NnuTaHHA po3BMTKY Web 3anunwaeTbes akTyanbHUM,
ajsKe NocTiHO 3'ABNATLCA HOBI MokamBocTi Web Ta HOBi TeHAeHUT po3BuTKY Web.

Merta craTtti. MeToto cTaTTi € aHani3 icTopii po3suTKY Web y BiTUM3HAHUX Ta 3apybiXKHUX AxKepenax, XapaKkTepucTuKa
Cy4acHoro cTaHy po3sutky Web.

MeTtoan pocnipykeHHA. BUKOPUCTAHO HACTYNHi MeToAM AOCAIAMKEHHA: aHaNi3 BITUM3HAHMX Ta 3apybiXKHMX HayKOBMX
npaub, iHTEpHeT-AXepe, NOPIBHAHHA Pi3HUX Knacudikauin po3suTky Web, cMHTe3 ekcnepTHMX BUCHOBKIB Woa0 Web po3pobku,
y3arafbHeHHA pe3ynbTaTiB aHani3y, NOPIBHAHHA Ta CMHTE3Y.

Buknag ocHoBHOro marepiany. BsakaeTbcs, wo Web — ue cyKynHicTb caiTiB, po3TalloBaHMX Ha Beb-cepsBepax B
IHTepHeTi. Ha aymky 1.0O. 3aBaacbkoro, Web — e He npocTo cepegosuiLe 36epekeHHn Be6-CTOPIHOK, a M Ha ocHoBi Web icHytoTb
CNy}6u [HTepHeTy.
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BuaaTHUIA yKpaiHCbKUI HayKoBelpb, akagemik B.HO. BuKkoB posrnsgae Web ak mepexkHi iHpopmauiiHO-KOMYyHiKaLinHi
TexHonorii (IKT), Wwo niaTpMMYIoTb eN1eKTPOHHI KOMYHIKaLii B IoKanbHUX mepexkax (Web 0.0), iHTepHeT-TexHosorii (Web 1.0 —
Web 4.0).

Web — ue, cBoro pogy, ocHoBa IHTepHeTy, cucTema AOCTYNy A0 B3aEMOMNOB’A3aHMUX SOKYMEHTIB HA Pi3HUX Komn'toTepax,
niaknoyeHnx ao IHTepHet. KoxHui nepios po3suTKky Web xapaKTepusyeTbca NEBHMM CTaHOM PO3BUTKY BcecBiTHbOT NaByTUHM.

PosrnaHemo knacuoikauii po3sutky Web AK iHO3eMHUX, TaK i BiTYUN3HAHMX HayKoBLiB. B 6epe3Hi 2011 poky daxiseLb B
coepi KomepuiliHoi bi3Hec-HayKM Ta (CTpaTeriyHMX) KOMyHiKauiMHUX HayK, BUMKnagay Tom dnepakepc npeactaBus icTopito
po3suTKY Web [1] HacTynHMM YMHOM:

e Web 0.0 — po3pobka IHTepHeTy.

e Web 1.0 — Toprosi Bi3ku i ctaTnuHuii Web. EkcnepTu HasuBatoTb IHTepHeT A0 1999 poKy NaByTUHOK «TiNbKKU ANA
YMTaHHA». Poab cepeaHbOro KOpUCTyBaya IHTepHETY 0bMerKyBanacb YUMTaHHAM iHopMmau,ii. Mpuknagn Web 1.0 — epa minbioHiB
CTaTMYHUX CalTiB. BigcyTHE aKTUBHE CNnifKyBaHHA abo noTik iHdopmaLii Big cnokmBaya Ao BUpOOHMKa.

e Web 2.0 — HanucaHHA Ta yyacTb y Web. Y 1999 poui NoknageHo NnoYyaTok YMTaHHA-3anuc-onybaikyBaHHSA (HanpuKknaga,
LiveJournal i Blogger). Byab-aKMit KOPUCTYBAY MOXKE aKTMBHO B3aEMOZIATM i BHOCMTU CBill BKNAZA B IHTEPHET 3 BUKOPUCTAHHAM
pi3HMX NnaTdopm. 3'ABNAIOTLCA HOBI NOHATTA — 6/10T, couianbHi Meaia, NoToKoBe Bigeo. MonynapHocTi Habyan Twitter, YouTube,
EzineArticles, Flickr i Facebook.

e Web 3.0 — cemaHTMuHe Beb-BMKOHAHHA. [epiog, «YMTaHHA-3aNUC-BUKOHaHHA». OcHoBa Web 3.0 — cemaHTU4Ha
po3MmiTKa i Beb-cepBicn. CemaHTMYHA PO3MiTKa BiAHOCUTLCA A0 MPOMINKKY 3B'A3KY MiX KopucTyBayamu Web Ta Komn'totepHumm
nporpamamu. Beb-goaatkm He Bynn B 3m03i 3abe3neunTn KOHTEKCT gna gaHux. Beb-cepsic npeacrtasnas coboto cuctemy
nporpamHoro 3abesneyeHHs, NPU3HA4YEHOro A41A NiATPMMKM B3aEMOZIT Komn'toTep-Komn'toTep Yepes IHTepHeT.

06'eaHaBLUM ceMaHTUYHY PO3MITKY i Beb-cepsicn, Web 3.0 Hagae noTeHwian Ana fOAATKIB, AKI MOXYTb FOBOPUTU OAMH 3
ofHUM be3nocepeaHbo, TaK i A1A 6iNbl WNPOKUX NOLWYKiB iHGopmaLii Yepes npocTi iHTepdelicu.

e Web 4.0 — «m0binbHUI IHTepHeT». Web 4.0 3'egHye BCi NpUCTPOi B peanbHOMY Ta BipTyaslbHOMY CBIiTi B peXKuMmi
peanbHoro yacy.

e Web 5.0 -0Open, Linked Ta iHTenekTyansHuit Web (emouioHanbHuit Web). Web 5.0 we Ha3nBa€eTbCs «CUMBIOTUYHUIAY
Web. Lle nepiog, UnTaHHA-3aNNC-BUKOHaAHHA-Napanenisam seb.

Web 5.0 6yae npo emouiiHy B3aEMOZIi0 MiXK NtoAbMM | KOMM'toTepamun. B3aemopgia cTaHe YacTUHOK MOBCAKAEHHOTO
KUTTA ANA 6araTbox Nto4el Ha OCHOBI HEMPOTEXHOOTiN. Ha AaHWIi MOMEHT IHTEpHET € «eMOLLIMHO» HEUTPaNbHUM, LLLO O3HAYaE,
LLLO MeperKa He CNpUiMMac Big4yTTiB Ta emou,ii Kopuctysadis [1].

29 kBiTHA 2014 poKy iHXXeHep B chepi TeneKomyHiKaLil, gocnigHuk Mapko bapHir oxapaktepusysas ictopito Web [2]
HACTYNMHUM YMHOM:

v Web 0. IHTepHeT mae nepegicTopilo nepes nepwimMm MoBigoMaeHHAM, Lo 6yno nepeaaHo Ha ARPANET. Enoxa
Mepesxki TpuBana 20 pokis (1970-1989), Web 1.0 mas Tpusanictb 10 pokis (1990-1999), Web 1.5 i Web 2.0 Tpusas no 5 pokis
(2000-2004, 2005-2009). bepyuu go yBaru, wo Web 3miHIOETbCA BCe WBKMALLE i WBMALLE, NepesicTopia IHTepHeT TpuBana 40 pokis
(1930-1969).

v" Web 0.5. Lle cBoro poay nonepeaHuk IHTepHeTy. MoyaTkom IHTepHeT (Mepexi) BBaxaeTbea 29 3oBTHA 1969 p. Y uei
neHb JleoHapa, KnelpokK KepyBaB acnipaHTamu, cepef, Akux 6ys MBuHT Cepd, AKMiA nepeaas neple nosigomneHHs Ha ARPANET
3 KanidopHiicbkoro yHiBepcutety (Sloc-AHaxkenec, UCLA) B CTeHGOPACbKUIN JOCAIOHULBKUIA IHCTUTYT.

v' Web 1.0 BigHocuTbea 40 25 rpyaHa 1990 poKy, Konu Biabyscs 38'A30K Misk NPOTOKONOM Nepeaadi rineptekcty (HTTP)
KNieHTa Ta cepBepom yepes IHTepHeT. Lle noyatok World Wide Web — WWW, nepiog, Tinbku ansa untaHHa Web.

v Web 1.5 — ue iHTepakTuBHMit Web 3 2000 no 2004 (2005) poku, eBoAtOLA Big TibKK ynTaHHA Web Ao cninbHoi
mepexi. MoHaTTa Web 1.5 6yno 3anponoHoBaHo Apgenn Oennanorrieio B cBoemy nocti Web 2.0 B nopisHAHHI 3 Web 1.5 i
Blogwars, onybnikoBaHomy B atotomy 2008 poKy.

v' Web 2.0. Lle nepiog cninbHoro Web. MoHatta Web 2.0 3anponoHysas Tim O'peitnni 8 2004 poui. Lieit nepiog,
XapaKTepu3yBaBCA BUKOPUCTAHHAM CTAaTUYHUX BED-CTOPIHOK.

v' Web 2.5. Oxedd Celip npuaymas Web 2.5, ue npomixHa enoxa mix etanamu Web 2.0 i Web 3.0.

v" Web 3.0. xxoH Mapkos, ctaplimii nucbmeHHuK B The New York Times, nonynapusysas Tepmid Web 3.0 B KiHLj 2006
poky. HoBa CniBak, BU3HAHWMI €KCMepT B CEMAHTUYHI MepeXi, 3aCHOBHMK, iHBECTOP AEKiNbKOX MignpuUeEMCTB, NOB'A3aHMN 3
CceMaHTMYHMMKM Beb-04aTKamm, NPOCYBaB KOHLenLito NoToky. JeHien beppyc BBaxkae, wo Web 3.0 € 3D Web.

v" Web 3.5 — ue nouatok 2015-cepeanHa 2017 poky. Web 3.5 — iHTenektyanbHuin Web, AKknit xapaktepusysasca TUM,
L0 cepBepa 3i CIAaBKMM WITYYHUM iHTENNEKTOM B 3MO3i AYMaTH i NPUAMATH PilleHHA LWOAO 3aMMTiB KOPUCTYBAYIB | KOHTEHTY.

v" Web 4.0 — cepeanHa 2017 poky-KiHeupb 2019 poky. 3a cnosamu [leHiena Beppyca, Web 4.0 — BUKOpUCTaHHA yabTpa-
iHTEeNEeKTYaNIbHOTO e/IeKTPOHHOrOo areHTa. HoBa CniBak CTBEPAKYE, WO MallMHa HiKoau He byae ceigomoto, Tomy o 2050 poKy Hi
CUHTETUYHUI KOMN'tOTEp, Hi MalLUMHHA PO3BiAKa He CTaHYTb NO-CNPABXHbOMY CAMOCBIZOMUMU. YCBILOMAEHHA € iHPOpMaLiiHUM
npouecom, Tomy Web 4.0 6yae ceigomum [2].

Y3aranbHeHo icTopito po3suTky Web moxkHa npeactasutu y surnagi tabanui 1 [2].

Cnig 3asHauMTH, WO MiXK KaacudikauiasMm aMepuKaHCbKMX HayKOBLiB iCHYHOTb po36ixHocTi. Tak, Tom ®nepakepc
BM3Ha4yae Web 4.0 sk «mobinbHuit IHTepHeT», a MapKo BpaHir Hasnsae Web 4.0 Ak ceigomuint Web. Tom dnepakepc nponoHye
Web 5.0 Ta BU3Hauae Moro sik emouioHanbHnn Web, akuii noeaHye B cobi Open, Linked Ta iHTenekTyanbHuii Web, a Mapko BpaHir
HaBiTb He nponoHye Web 5.0.

B cBoto Yepry, HaykoBeub K.A. Xaligapos po3rnagae ictopito po3sutky Web [5] HacTynHum ynHom.

Web 0.0 — goiHTEPHETOBCbKI MepeXKi, Wo BKAYAAM abo NiHiMHI 4BOTOYKOBI CMCTEMM KOMYHIKauii, abo KBasinolTosi
mepexi Tuny usenet, biznet, fidonet. Lle 6ynun nepwi nowyku i cnpobu 06'eaHaHHA iIHPOPMALLIHMX MepeXK B AiACHO r1o6anbHy
Mepexy.
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Tabauysa 1.
IcTopia po3sutky Web

Bepcisa Tpusanicme Hazea

Web 0 1930-1969 nepegictopia IHTepHeT
Web 0.5 1970-1989 icTopisi IHTepHeT (mepeska)
Web 1.0 1990-1999 TinbKu ans yntaHHs Web
Web 1.5 2000-2004 iHTepakTMBHUI Web
Web 2.0 2005-2009 cninbHnin Web
Web 2.5 2010-2012 apantusHuii Web
Web 3.0 2012-2014 cemaHTMuHui Web
Web 3.5 2015-2017 iHTenekTyanbHUit Web
Web 4.0 2017-2019 csigommuii Web

Web 1.0 — nepLe nokoniHHa "BcecsiTHbOi MaByTMHK", AKke BUKOPMCTOBYBaIO NpoToKou IHTepHety TPC/IP. Liei nepiog
pO3BUTKY MaByTUHU XapaKTepU3YyETbCA CTBOPEHHAM CTaTUYHUX caiTiB 3 HTML-rinepTekcToBMMM 3B'A3KaMKM, NacUBHOI Nepesayeto
OaHUX 3 cepBepiB KNiEHTY, OAHOCNPAMOBAHMM XapaKTepom MOTOKIB AaHWUX: NOTIK py4yHoro 36opy AaHuWX Bif TBOpPLiB pecypcis Ao
cepBepa Ta NOTiK NAacCMBHOI po3gadi AaHWX 3 cepBepa KaieHTam. Lie nepios BUHUMKHEHHS | BYpXIMBOro PO3BUTKY €NEKTPOHHUX
6ibnioTek, iHpopmaLiiHMx KaTanoris IHTepHerT.

Web 2.0 — ue iHTepaKTMBHA "CMHTaKCMYHA" NaByTUHA, Nepioa, KOAn Habyim MacoBOro MOLIMPEHHS AiasoroBi cuctemm
pecypc-KopucTyBad, KnieHT-cepsep. IHPopmaLiiHO-NOLWYKOBI cMCTeMMU, iX rinep-cepBepu, poboTH | NPU3HaYeHi A1 KOPUCTYBaYa
iHTepdelicu ctanum agpom MaByTUHW.

Web 3.0 — ue cemaHTn4Ha MaByTnHa (Semantic Web), KoM macoBe NOWWMPEHHA NOYaNM OTPUMYBATU MEXKCEPBEPHI
BIAHOCMHKM, CTana BWMHMKATU pendauiiHa cTpykTypa [MMaByTMHM Ha 6asi aBTOMaTM30BaHMX iHPOPMaALiMHMUX NpPOLECiB MiX
cepsepamu. Lle cTano MOXAMBUM 3aBAAKM BMNPOBALKEHHIO CEMAHTUYHUX IHCTPYMEHTIB: BiZ, CEMAHTUYHOI PO3MITKM TEKCTY
pecypcis A0 iHTENEKTyaIbHUX aNTOPUTMIB, AKi PO3YMitOTb CEHC NOACBKUX Gpas. BUHUKAN MeperKHi, "XxmapHi" obuncneHHs, aki
3abuMpatoTb yNpaBAiHHA NPUBATHUMM iIHPOPMALIMHMMUK pecypcamu BcepeanHy rinep-cepsepis MaByTUHM.

Web 4.0 — ue nparmaTtmnyHa MasytuHa (Pragmatic Web), KonM macose nowupeHHA OTPMMalOTb Kepytodi BiAHOCUMHM 3
KOpPUCTYBa4aMu, BUHWKHE OB'€KTHO-pensiLiiiHa Kepytoya CTpyKTypa [MaByTMHM Ha 6as3i aBTOMAaTM30BaHWX BUPOOHWUUTB,
diHaHCOBUX OpraHiB, ypAais Ta iHWMX iHPopmaLUiiHMX cucTem. Y Leit nepiod NtOAMHA BTPATUTb KOHTPOJIb HaZ, PO3BUMTKOM
cycninbCeTBa i TexHikK. Kepytodi GyHKLIT nepexoanaTb o rinep-cepsepis IHTepHeT, AKi byayTb rpaTv posb rno6anbHOro MO3KY i
CBITOBOrO ypaady, a BcebiYHO PO3BMHEHa A0 LbOro Yacy MepelKa CNoCTepeXkeHHs Ta yrnpaBAiHHA B pamkax IHTepHeT cTaHe
CBOEPIQHOO HEPBOBOK CUCTEMOIO TEXHO-/TOACBKOrO cMMmbiosy B nepexigHuii nepiog oo TexHo3oto [5].

Akagemik B.HO. BMKOB B HayKOBIN cTaTTi «IHHOBALiMHI IHCTPYMEHTU Ta NepcneKkTUBHI HanpamK iHdopmaTU3aLLii ocBiTU»
[6] nponoHye HacTynHy TUNonorito mepexxHux IKT:

1) Web 0.0 — IKT, wo niaTpMmytoTb eNeKTPOHHI KOMYHIKaLii B OKaNbHUX iHGOPMALIMHO-KOMYHIKaLiMHUX MepeKax
(IKM), siki He matoTb gocTyny go IHTepHeT (Tomy Web 0.0).

2) Web 1.0 — iHTEepHeT-TeXHO/OTIl, WO NiATPUMYIOTb E€NEeKTPOHHI KoMyHiKauii y Biakputux IKM, 3abesneuvyioTb
KopuCcTyBayam A0CTyn A0 HaasHoro B Web-mepeax KOHTEHTY.

3) Web 2.0 — iHTepHeT-TexHOAO i, WO nepeabayaloTb PO3BUTOK TexHonoriyHoi nnatdopmm Web 1.0 B Hanpamax
HafaHHA iAeHTMOIKOBaHMM KOpMCTyBaYaM AOCTyny A0 peaaryBaHHs HasBHoro B Web-meperkax KOHTEHTY, 3abe3nedyeHHs
KOpWCTyBauyam MOXAMBOCTI GopmyBaHHA i po3nosclogxeHHA B Web-mepeax BAacCHOrO KOHTEHTY, NiATPUMKM CRiNbHOT
OiANbHOCTI  KOPUCTYBAYiB MpW CTBOPEHHI Ta PO3MNOBCIOAMKEHHI KOMIEKTUBHOIO KOHTEHTY, 3abe3neyeHHA OYHKLIOHYBaHHA
€/1eKTPOHHMX COLia/IbHUX CNiNbHOT. Lie TOPPEeHT-TEXHOIOTiA, TBITTEP-TEXHONOTIA, 610r-TEXHONOTiA, BiKi-TEXHOOTIA.

H.M. Haymosa Ta H.O. Haymos [3, c. 601] BigHocaTb 4o Web 2.0 we coujanbHi mepexi, Bigeobnorn, mutTesi
nosigomneHHs, potobaoru.

4) Web 3.0 — iHTepHeT-TexHOOrii, o 6a3ytoTbca Ha TexHoorivHin naatdopmi Web 2.0 i npusHayeHi s cTBOpeHHs y
BigKpuTUX IKM BUCOKOAKICHOrO KOHTEHTY i cepsiciB. Hanpuknag, Taki npoekTtu ak: Ding, Youtube, Funny Or Die, Google Wave.

5) Web 4.0 —iHTepHeT-TexHONO i, Wo 6a3ytoTbes Ha TexHooriax Web 3.0 i po3suBatoTh ix GyHKL,ii B Hanpami NiaTpUMKK
DYHKLIOHYBaHHA iHTENEKTYaNbHUX (B PO3YMIHHI HAayKM NPO WTYYHUI iHTENEKT) aBTOMATU30BaAHMX CUCTEM (TaKUX AK eKcnepTHi,
CEMaHTUYHI Ta pOBOTOTEXHIYHI CUCTEMM, CUCTEMM NPUIHATTA pileHb, CAMP, T'C Ta ix neBHi pparmeHTn). Hanpuknag, TexHonorii
MindMaps (iHTenekT-kaptu).

MpoaHanisyBasLUM HayKOBI NpaLLi, NPONOHYEMO HACTYMHY XapaKTepUCTUKY po3BuTky Web:

1) Web 0.0 — nosBa Ta No4aTKOBMUIA PO3BUTOK |HTepHeTY;

2) Web 1.0 — nepioa avwe nepernagy Ta YATaHHA iHPOpMaLii Ha cTaTUYHMX Beb-caliTax;

3) Web 2.0 — nepiog He TiNbKWM YMTaHHA, a W ANA CTBOPEHHS KOPUCTyBayaMM BJACHOTO KOHTEHTY, KOJNEKTUBHOMO
KOHTEHTY;

4) Web 3.0 — npopoBxeHHs po3BuTKy Web 2.0, cTBOpeHHA AKICHOTO KOHTEHTy Ta cepsiciB, nowyK iHdopmauii 3a
[,0NOMOroto NPocTUX iHTepdeiicis;

5) Web 4.0 — BuKOpWCTaHHA raaxeTis gna pobotn B IHTepHeTi. Web 4.0 Ha3MBaloTh Lie HeMpPOHET, e B3aeEMOoAisa Ha
NPUHUMNAX HEMPOKOMYHIKaLLil.
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6) Web 5.0 — nogasaHHa emouinHocti Web.
PosrnaHemo TeHaeHuUii po3BuTky Web po3pobku. 3a maTepianamm iHTepHeT-axKepena [7] iCHylTb HAaCTyNHi TeHAeHu;i
po3BuTKY Web po3pobku, Aki nepenbayatoTb BUKOPUCTAHHA:
1) 6oTiB, AKi BiTalOTb KOPUCTYBAYIB;
) AnHamiyHocTi 06’eKTiB (aHimauii, Biaeo);
) apanTUBHICTb (3py4YHMI iHTepdelic Beb-caiTy);
) OAHOCTOPIHKOBWI BEB-CAlT AN KPALLOro CNPUNHATTA iHGopMaLii;
)
)

U b W N

JavaScript ans iHTepakTMBHOCTI Be6-po3pobKu;
Parallax edekT (aoaaBaHHA 06’emHux wapis, 3D edekTy 06’eKTiB).

B cBoto yepry, iHTepHeT-gxepeno [8] nponoHye HacTynHi TpeHan Web po3po6bku B 2018 poui: NpoAoBKEHHA PO3BUTKY
JavaScript, B 2017 poui JavaScript BU3HaueHO K HalbiNblw BUKOPUCTaHYy MOBY NporpaMyBaHHA; BUKOpUCTaHHA SPA (Be6-aoaaToK
Ha ocHoBi JavaScript, AKMI1 BUKOPUCTOBYE B AKOCTI 060NI0HKM YCix BeO-CTOPIHOK OAMH FiNepTEKCTOBUIM AOKYMEHT); BUKOPUCTAHHSA
PWA (rpyna nopatkis, AKi BUKOPUCTOBYIOTL CTek web-TexHonorili: JavaScript, HTML, CSS); 36ip Be6-calitamu iHdopmaLii npo
KopwucTyBaya, To6To aganTauia Beb-calTiB BiANoOBiAHO A0 NobarkaHb KOPUCTYBaYa; 3aCTOCYBaHHA 6OTIB; KONEKTUBHE 36epiraHHA
panux; loT (Internet of Thing), TO6TO BUKOPUCTaHHA PO3YMHUX NMPUCTPOIB; PO3BUTOK Beb-aHiMau,ii. OTxKe, 3 KoxKHUM pokom Web
Bce bGinblue cNPAMOBaHUI HAa BUKOPUCTAHHA KOPUCTYBaYamMu.

BucHoBKu. [TpoaHanisysaBLlIM iHO3EMHI iHTepHeT-g)Kepena, iHO3eMHi Ta BITYM3HAHI HAYKOBI npaui, MOXHa BUAIANTK
HacTynHi Web: Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0. Beaxkaemo, w0 manbyTHi po3sutok Web 6yae nos'asaHo
3 po3BUTKOM Web Ha OCHOBI HEMPOTEXHOOFIN. Y LibOMY HanpPAMKY BXKe BeAyTbCsl po3po6Ku. MepcneKkTnamn noganbwmnx po3pobok
B6AYAEMO B NPOAOBKEHHI aHaNi3y TeHAeHLUil po3BuTKy Web 3akopgoHom Ta B YKpaiHi.

)
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REVIEW HISTORY DEVELOPMENT OF WEB
0.S. Duschenko
Izmail State University of Humanities, Ukraine

Abstract. The modern information society does not exist without the use of modern Internet technologies: the search for
the necessary information through search engines, the exchange of electronic message - e-mail, news retrieval - information
portals, blogs, discussion of various issues - forums, chats, social networks, organization of video meetings - videoconferences,
work with online offices, etc. And to understand the essence of Internet technologies, it is necessary to understand what the Web
is, how Internet technologies are connected to the Web, or is there a connection between Internet technologies and the Web,
perhaps this is one thing?

Foreign and domestic scholars represent the development of the Web differently, presenting different versions of the Web:
from Web 0 to Web 5.0. Web development is continuing, Web development tendencies are aimed at improving the previous
version of the Web and more use of the Web by using web technologies (JavaScript, HTML, CSS, SPA, PWA), bots, collective storage,
intelligent devices (Internet of Thing), web animation, web site adaptation to user preferences, dynamic, responsive, one-page
web site appearance, bulky layers, 3D object effects, etc. It is believed that the Web is the basis of the Internet, Internet space, a
set of web sites, hosted on the Internet, Internet technologies. Therefore, the history of Web development is a topical issue,
because without the history of development it is impossible to understand exactly the development of modern Internet
technologies, trends in the future.

The article describes the concept of Web, Web 0.0, Web 0.5, Web 1.0, Web 1.5, Web 2.0, Web 2.5, Web 3.0, Web 3.5,
Web 4.0, Web 5.0, analyzes the history of Web development, presents different classifications of the Web by foreign and domestic
scientists: the classification of the development of the Web specialist in the field of business business science and (strategic)
communication sciences Tom Flerakers (Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0), Marco Barnig (Web 0, Web 0.5,
Web 1.0, Web 1.5, Web 2.0, Web 2.5, Web 3.0, Web 3.5, Web 4.0), scientist K.A. Khaydarova (Web 0.0, Web 1.0, Web 2.0, Web 3.0,
Web 4.0), Academician V.Y. Bykova (Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0), trends in Web development, and their own
views on the characteristics of Web development history (Web 0.0, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0).

Key words: Web, Internet, Internet technologies, Web 1.0, Web 2.0, Web 3.0, Web 4.0, Web 5.0.
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MIXAUCUMNAIHAPHA IHTErPALIA NPU BUBYEHHI AUPEPEHLIA/IBHUX PIBHAHD
34,06YBAYAMMU BULLLOI OCBITU ENEKTPUYHUX HAMPAMIB NIATOTOBKMU

AHomayia. CyyacHi MemooOu 20crnodapro8aHHA 8UMazarome 8i0 haxisyie yMiHHA 3HaXo0uMU ONMUMAsIbHI PiueHHA 3a
obmexceHuli mepmiH 4acy 8 ymoeax, Wo 3MiHIIOMbCA. 3p03YMino, W0 8UPIlAsIbHY POsb 8 YMIHHI p0o38°a3ysamu makKi 3a80aHHA
MQAE HaBYAHHSA 8 BUUW,OMY HOBYA/IbHOMY 3aK1a0i, Oe 3aKn1adaromoecs 8i0nosioHi pyHOameHmMasbHi i paxosi 3HaAHHA. Pazom 3 yum,
crocmepizaemesca meHOeHYia 3MeHWeHHA ysazau 011 3006ysayvis suwoi oceimu eneKmpuyHUX HAMpPAMI8 Mi02omosKU Ha
080/100iHHA BUW0H0 MAMeMamuKo AK GyHOaMeHmMansHow oucyunaiHow. binbw mozo, HedocmamHbo peasnizyromoscs
MPUHYUNU cucmemMHOo20 Mi0xX00y, 32i0HO AKO20 NMpu 080/100iHHI haxo08UMU 3HAHHAMU MOBUHHI 8 No8HIll Mipi 3acmocosysamucs
3HOHHA yHOamMeHmManbHUX OucyunaiH 3a O00MOMO20K CYYAaCHUX KOMIM'tomepHUX mexHonoeili i 8i0nosidHuUx KomraeKcie
MamemMamuyHuUx npozpam. AK O00UH (3 MOMAUBUX WAXi8 M000AAHHA UYux mpPyoOHOWis, MpPONoOHYEMbLCA MOOesb
MixcoucyunniHapHoi iHmezpayii npu sus4yeHHi dugepeHyianbHUX pisHAHL 3006y8ayamu 8UWOI OC8IMU eleKMPUYHUX HAMPAMI8
niozomoskKu. 32i0Ho yiei modeni sus4yeHHsA ghaxoeoi ducyunaiHu «Teopemuy4Hi OCHOBU eneKmpomexHiKu» no8UHHO AKMUBHO
CIUPamMucA Ha 3HAHHA 8i0NogidHUX po3dinie suwWOi MaGmMeMamuKu, 30Kkpema Kypcy «[ugepeHyianbHi pisHAHHA». binsw moeo,
0brpyHmosyemocs HeobxiOHicmb 8us4yeHHA pPo30iny «OnepauyiliHe 4ucaeHHA», AKUl 0038078€ He MinbKU crpocmumu
080/100iHHA (haxosoro AucyunaiHow «TeopemuyHi OCHOBU esleKmpomexHiKu», asae U 36inbwumu npu ybomMy edpekmusHicms
30CMOCYBAHHA Cy4aCHUX KOM tomepHUX mexHonoeill, 30kpema, Mamemamu4yHoz2o nakemy Mathcad. MiokpecneHa saxcausicme
30CcMocy8aHHA nepemeopeHs Jlanaaca npu po3e’a3aHHi dudepeHyianbHUX pieHAHb 30 00MNOMO20H0 MAMEMAMUYHO20 nakemy
Mathcad, wjo 00380a4€ YHUKHYMU 2pOMI30KUX 004UCAEHb, AKI 8UMA2aOMb 3HAYHUX 8uMpam 4vacy. TaKoM< MiOKpecaemMosca
MOXM(/1UBICMb HAOYHO20 306paXCeHHA P038°A3Kie dupepeHyianbHUX PiBHAHb 30 00MOMO20t0 2PadiKie y MamemamuyHoMy nakemi
Mathcad, wo 8idKpusae we 00UH KAHAA 3pyYyHO20 cripuliHamms iHpopmayii, AKUlU crnpowye sus4eHHA axosoi ucyunaiHu
«TeopemuyHi ocHoBU enekmpomexHiku». Ha ocHosi po3pobaeHoi modeni 3anponoHo8aHo memoduyHuli nioxio, Akuli 003805€
He MinbKu nonosHUMU 3006ys8a4amu 8UUW0i 0C8IMU eneKMPUYHUX HAMNPAMI8 Nid20MOBKU 3HAHHA Mo 8i0NosiOHUM po30inam
sUWOI MamemMamuku, ane 8 pexumi 0ianozy 3 KOMM'omepoMm, KOpucmyr4vuce mamemamuyHum nakemom Mathcad,
BUKOHY8AMU murosi po3paxyHKu y euaasadi NMpuxkaadHux 3a0a4 npu eusyeHHIi ¢paxoeoi ducyunaiHu «Teopemuy4Hi ocHosu
en1eKmpomexHiKu».

Kntouoei cnoea: modens, iHmezpauis, ougepeHyiansHi pieHAHHA, onepayiliHe 4ucneHHs, nepemeopeHHA Jlanaaca
KoMM’tomepHi mexHo02ii, MamemamuyHi nakemu, HA04YHi 306paMCEHHS.

MocraHoBKa npobaemu. MNpouecy rymaHisadii Ta rymaHiTapm3au,ii 0CBiTM 3aranom, i BULLLOT 30Kpema iHOZi NpU3BoaATb 40
NIEerkoBayKHOro i NOBEPXHEBOIO CTaBAEHHSA A0 GYHAAMEHTANbHUX ANCLMNAIH, Y TOMY YUCAT | BULLOT MaTEMATUKK. 3 iHWOro BOKy
ONA TEXHIYHUX cnelianbHocTel dyHAameHTanbHa NiATOTOBKA, 30KpemMa i MaTemaTuyHa, € 6a3Mcom A BUBYEHHA Crnewlia/ibHUX
pvcumnnid. TNocTiiHe CKOpoYeHHA roAMH Ha dyHAAMeHTanbHy MiArOTOBKY NPU3BOAMTL A0 BUXOJIOLLYBAHHA il 3MicTy, WO
HeraTMBHO BM/MBAE Ha i AKICTb. Hamaraemocb NMOKasaTU MOMKJ/MBOCTI AKICHOI KOMMJIEKCHOI NiArOTOBKU CTYAEHTIB 3 BULLOI
MaTEeMATUKM, 3 ypaxyBaHHAM MiXKAWCLMNAIHAPHOI iHTerpaL,ii Ta 3acTocyBaHHAM BignNoBiAHWX NPOrpamHux 3acobis.

AHani3 akTyanbHUX AochiaXKeHb. Ha pisHUX eTanax po3BUTKY NeaaroridyHoi Hayku ByYeHi B. beHsnanbko, 3. TiomaceBa
B6aYaNM 3HAYEHHA MiIXKAUCUMNNIHAPHUX 3B’'A3KIB Y GOPMYBaHHI cMcTeMU 3HaHb, A. JIEOHTLEB, |. 3MMHA Y GOPMYBaHHI HAYKOBOTO
cBiTOrNAAY AK iHTErpanbHOro ocobucTicHoro yTeopeHHs, M. ATYTOB B OBONOAiHHI 3ara/ibHUMK MeToAamu NisHaHHA, A. YcoBa y
PO3BUTKY AianekTuyHoro mucneHHsa, O. TnyxoBa AK 3acoby camoocBiTM CcTyaeHTiB. [ewo MeHwe AocnigxeHb MpucBaYeHi
peanizauii mixaMcumnaiHapHMUX 3B’A3KIB BULLOI MaTeMaTUKMU 3 IHWKMMKW AUCUMNAIHAMU B TEXHIYHOMY BULLOMY HaBYasibHOMY
3aKnagi. B pobotax . bokapesa, A. [010BEHKO PO3rNA4al0TLCA 3arabHO AUAAKTUYHI acnekTy npodeciliHoi NiAroTOBKK CTYAEHTIB
TeXHIYHMX 3aKnagiB BMLWOI ocBiTK, H. Yxaiase, P. IcaeBa BHaualoTb peaniszayito MiKAUCLUNNIHAPHUX 3B’A3KIB B ONTUMANbHIN
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cUCTeMi NPUKNAAHWX 33434, BNpaB Ta cucTemMi nabopatopHux pobit, T. Cniyak MPOMNOHYe peanisauilo MiXKANUCUUNAIHAPHUX
3B’A3KiB Yepe3 MOEAHAHHA KPeaAUTHO-MOAY/IbHOI Ta KOMN IOTePHO-OPIEHTOBAHOI TEXONOTii HaBYaHHA. Ha MeToaAMYHOMY piBHi
npobiemy MixgucumnaiHapHUX 3B'A3KIB MaTemaTuKK gocnigxkysanu B. bess, B. bepmaH, M. bypaa, O. [lybiHuyk, M. Hangak,
3. CnenkaHb, M. TecneHko, 0. Tpuyc.

Merta cratTi. 3anponoHyBaTM MoOAENb MiXAMCUMNAIHAPHOI iHTerpauii BUWOI MaTemMaTukn fAK dyHAameHTanbHOT
OUCUMNNIHY | daxoBoi gucumniiiv « TeopeTUYHI OCHOBM eNEeKTPOTEXHIKMY NPU BUBYEHHI ANdEpPEHLiaNbHUX PIBHAHb ANA AKICHOT
NiAroToBKM 3400yBayviB BULLOI OCBITU €NEKTPUYHMX HAMPAMIB NiATOTOBKM Ha 6asi cy4acHMX KOMM'HOTEPHUX TEXHOJMOrin 3
BMKOPUCTaHHAM maTemaTuyHoro nakety Mathcad.

Metoam. B npoueci gocnigskeHHa 6ynm 3acTocoBaHi METOAN TEOPIi KOHTEKCTHOIO HAaBYaHHA, AKe A03BO/AE iHTErpyBaTu
dyHAameHTanbHe i GaxoBe HaBYAHHA.

BuKknapg ocHoBHOro matepiany. CyyacHa OCBiTHA NnapagMrma noTpebye Big BUKAaAa4va 3aKk1aay BULLOT OCBITM CTBOPIOBATU
TaKi ANAAKTUYHI YMOBW BUBYEHHA AWUCUMNAIHW, AKi 6 moTMBYBann 34,06yBava BULLOI OCBITM (3BO), CMOHYKanun 40 aKTUBHOI
CaMOCTiMHOI pobOTM Ta CaMOOCBITHBOI AiANbLHOCTI, WO B MNOAANbWOMY MNO3UTUBHO BMAWHYNO 6 Ha MOro 3paTHICTb 40
pO3B’A3yBaHHA iHXEHepHUX 3a4au.

B Teopii KOHTEKCTHOrO HaBYaHHA A.A.BepbuLbKUiA Big3HAYaE, LLO MOAENIOBAHHA NPEAMETHOrO i COLia/IbHOTO KOHTEKCTIB
MalibyTHBLOT NpodeciiHoi AisnbHOCTI cTyAeHTa B ¢opmax MOro nisHaBasbHOI AifANbHOCTI HAaZA€ HaBYaHHIO OCOBUCTICHMIA 3MmicT,
NOPOAKYE 3auiKaBeHicTb A0 npodeciiHoro 3micty ocBitM[2, c.45]. Ane He chig po3rnagatm poboTy B ayauTopii, AK Komito
npodecinHoi aisnbHocTi. MoTpibHO BUKOPUCTOBYBATU iHPOPMaLLiiHi 3HaKoBi mogeni i dopmu HaBuanbHOI AiANBHOCTI, WO
MaTUMyTb BigNOBIAHMIA NpodeciMHUI KOHTEKCT. 3rigHO Teopii KOHTEKCTHOro HaBYaHHA MOTPIGHO CTBOPHOBATU MCUXONOTIYHI,
neaaroriyHi i meToanyHi ymosu TpaHcdopmalii HaBYaNbHOI AiAaNbHOCTI B NpodeciliHy 3 NOCTYNoBOK 3MiHOW NoTpeb i MoTuBIB,
uinein, ain, 3acobis, NnpegmeTa Ta pesynbTaTiB cTyaeHTa. [ocnigoBHe moaentoBaHHA Y GopmMax HaBYa/IbHOI AiANbHOCTI CTYAEHTIB
npodecinHoi aianbHOCTI dpaxiBua 3 6OKy NpeaMeTHO-TEXHOMOTYHOI Ta coliasbHOT CKAaf0BOI A03BONAE OBONOAIBATU HE TiIbKK
OCHOBaMM HayKOBWMX 3HaHb, a i BHOCUTU npodeciiiHe 3abapBieHHA. TaKMM YMHOM TONOBHUM € He nepegadva iHdopmalii, a
PO3BUTOK 3 OMOPOI Ha Hel 34ibHOCTEN CTYAEHTIB KOMMNETEHTHO BMKOHYyBaTM npodeciiiHi GyHKUji, po3s’a3yBaTM npobnemu i
3agavi, uinicHo ososiogiBaTv npodecieto. CTBOPIOOTLCA YMOBM ANA BAACHOrO UiNENOKNAAAHHA, ANA PyXy AiANbHOCTI Big,
MUHY/IOTO Yepe3 TenepilwHe A0 MaibyTHboro. Yepes cucTemy HasyasbHUX Npobnem, npobnemMHUX cuTyaui Ta 3agad
MiXKAUCLMNIIHAPHOTO 3MICTY, 3aCBOOIOTLCA e/1eMEHTU NPOECiiHOT A4iANbHOCTI, @ 3MiCT OCBITH i3 CTaTUYHOIO NEPETBOPHETHCSA Ha
TakWi, WO AMHAMIYHO pPO3BMBAETbCA. Po3B’A3youM | aHanisyioum npobnemHi cuTyauii, npodeciitHo-nogibHi cuTyauii
iHQMBIAYanbHO i B rpynax CTyAeHTU PO3BMBatOTbCA AK daxiBLi i YUneHu cycninbcTBa.

B noBHOMY 06¢A3i NPUHLMMU KOHTEKCTHOIO HaBYaHHA AOLINIbHO 3aCTOCOBYBATM NPW BUBYEHHI cneLianbHUX AUCLUNIH.
Mpwv BUBYEHHI GyHAAMEHTANBHUX AUCLUMNAIH NPUPOAHO BUKOPUCTOBYBATU €/1EMEHTU KOHTEKCTHOrO HaBYaHHA 33419 MOTUBALLT,
OCKiNbKM GyHAAMEHTaNbHI AUCLMNIIHK, 30KpeMa «Bullia MaTemaTuKa», ANA ManbyTHIX iHXKeHepiB € iIHCTPYMEHTOM /1A BUBYEHHSA
cneujanbHUX AUCLMNAIH. A came CTBOPIOBATM NPo6aeMHi CUTyaLii, CNMpaoYnch Ha 3HAHHA, WO MatoTb 3406yBadi BULLOT OCBITH 3
3arafibHOro Kypcy ©i3MKM, MNOTOYHi 3HAHHA 3 BMLLOI MATEMaTMKM Ta i CneujanbHUX PO3AiNniB, AEMOHCTPYBATU 3agaui
MiIXKOMCLUNAIHAPHOIO 3MICTY, WO AOCTYMNHI AN1A PO3YMiHHA HAa NOTOYHOMY eTani BUBYEHHA CNeugnuCLMnIiH.

B Kypci «Buwwoi maTtemMaTtuku» Ana 3BO eNeKTPUYHUX HanpsAMIB MiArOTOBKM [OCUTb BaXk/JMBeE MicLe 3aliMae po3gin
«OundepeHuianbHi piBHAHHA», Le 0OYMOBNEHO LWMPOKMM 3acTOCYBaHHAM AudepeHLianbHUX pPiBHAHbL y cneynpegmerax,
30KpemMa, «TeopeTUYHUX OCHOBAX ENEeKTPOTEXHIKU», Ae BMBYAKOTLCA NepexigHi npouecu. BuBYeHHA nepexigHux npouecis B
eNIeKTPUYHUX KoNax —3aa4a, AKa MaE BeIMKe NpUKNaaHe 3HaYeHHs. Y Kypci « TeopeTUyHi OCHOBM eNeKTPOTEXHIKU» A0 BUBYEHHA
nepexifHUX NPOLECiB 3aCTOCOBYIOTb K/IACUYHUI Ta onepaTopHMi metogu. Obmasa Li MeToan FPYHTYHOTbCA Ha PO3B’A3yBaHHI
nudepeHLianbHUX PiBHAHD 3i cTaiuMK KoediuieHTamu. Takum YmHom ana GaxoBoi NiArOTOBKM iHXKEHepiB-eIeKTPUKIB € BKpaW
BAXK/IMBUM BUBYEHHA TaKUX PO3AiNIB BULLOI MaTeEMATUKK, AK «AndepeHuianbHi piBHAHHAY» Ta «OnepaviiHe YUCNEHHAY.

B Kypci BULLOT maTeMaTUKK Byno 06’eAHAHO BUBYEHHSA X PO34iNiB Yy BUTNALI OKPEMUX MOAYNIB Y OAHOMY CEMECTPI, WO
3a6e3neunno NOCNiJOBHICTb BMBYEHHA Ta MOMAMBICTb NOAANbLIOFO 3aCTOCYBAaHHA HabyTMX KOMMETeHLin Npu BWUBYEHHI
nepexigHux npouecis y Kypci «TOE», npyn MiHiManbHUX BUTpaTax Yacy Ha MOBTOPEHHA. 3rifHO CUCTEMHOro migxoAy npwv
nigroTtosLi 3406yBayiB BULLOI OCBITU €NEKTPUYHUX HAMPAMIB MiLTOTOBKM MPUPOLHO 3acTOCYBaTM NOCNIAOBHE BMBYEHHSA
BiANOBIAHMX PO34iNiB BULLOI MaTEMATUKW.

[nA uboro BMBYEHHA AAHOrO PO3AiNy AOLiINBHO PO3BUTU Ha TpW eTanu:

- AvndepeHLjianbHi PiBHAHHA ( 03HAOMAEHHA 3 OCHOBHUMMW MOHATTAMM AudepeHLiaNbHUX PiBHAHb Ta KNaCUYHUMMU
cnocobamu ix po3s’sA3yBaHHA);

- onepaujiiHe YucneHHs (BUBYEHHA NepeTBopeHHn Jlannaca i Moro BnacTMBOCTel, po3B’A3yBaHHA AndepeHLianbHNX
PiBHAHb ONEPaATOPHUM METOLOM Ta 3a AOMNOMOrolo MaTemaTUyHOro nakety Mathcad);

- 3aCTOCYBaHHA 0 PO3B’A3YBaHHA NPUKNAAHMX 3334, 30KpPeMa 3 BUKOPUCTAHHAM MaTeMaTMyHoro nakety Mathcad
(punc.1).

AudpeperyianecHi pieHAHHA 3acmocyeaHHs 00 NpUKAadHux 3aday

© OCHOBHI NOHATTA
*Po3B'a3yBaHHA [P

* 1P nepexigHMX npouecis, PO3paxyHOK,
rpadiyHa iHTepnpeTauis

meToaom

Puc. 1. Emanu eus4yeHHs po30iny «ugpepeHyianbHi pieHAHHA»
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3riAlHO NOCNIAOBHOCTI eTaniB BMBYEHHA po3ainy «[udepeHuianbHi PiBHAHHA» MPOMOHYEMO HACTYMHY MOAE/b, L0
BKNIOYAE TpM nigxoau [0 po3B’A3yBaHHA AudepeHuiasbHUX PiBHAHb: KAACMYHMIA, OMNEpaToOpHW Ta 3a [0MNOMOroH
maTemaTuyHoro nakety Mathcad (puc.2). KnacuuHuii nigxia pae posymiHHA NoHATTA gudepeHLiaibHOro piBHAHHA, cnocobis
po3B’A3yBaHHA AndepeHLiaNbHMX PiBHAHb, ane pPa3om 3 UMM MPU3BOAUTL OO FPOMI3AKMX obumcieHb. Toai Ha gonomory
NpPUXoAUTb ONepaLinHUn MeToA, AKU A03BONIAE AndepeHLianbHe PiBHAHHA 33 LOMNOMOrol NepeTBopeHHsA Jlannaca nepesectu
y anrebpaivHe i LOCUTL NPOCTO, CKOPUCTABLUMCb 3BOPOTHIM NEepeTBOPEHHAM Jlannaca, OTpMMaTH MOro po3s’a3oK. Ane Lei meTos,
Y CBOIO Yepry, BUMarae 3HaHb BNAaCTMBOCTEN NePeTBOPEHHA Jlaniaca Ta BMiHHA 3aCTOCOBYBATW TEOPEMM OMEPaALLiIMHOIO YNCEHHSA.
B cBOIO yepry onepawinHuii MeToa, 3a/1eXKHO Big, NOCTaBAEHOI 3aJadi, MoXKe NpM3BOAUTM A0 noTpebu poss’asysatu C/IAP, wo
MICTUTb AOCUTb BENIMKY KiNIbKICTb PiBHAHD (Bi4 N'ATK i Binblie) i TATHe 3a co60t0 JOCUTL CYTTEBI BUTPATH Yacy. Lii TpyAHOLL MOXKHa
nofoNaTM BUKOPWUCTOBYIOYM MaATeMaTUYHWI nakeT Mathcad, AKWIA pae 3mory [OCUTb LWIBWMAKOTO PO3PaxyHKY MOTPiObHMX
KoediLLiEHTIB Ta 3HAXOAKEHHA OpUriHaNiB PO3B’A3KY.

WBnakicts
pO3B’A3yBaHHA

CnpouweHHA
obuucneHb

ﬂ

MarematuuHui
naker

Mathcad

Knacuunun
nigxig,

Puc. 2. Modenb sus4yeHHs po30iny «[ugepeHyianbHi pieHAHHA»

3anponoHoBaHa MoAenb BUBYEHHSA po3ainy «JudbepeHLuianbHi piBHAHHA» BiAKPUBAE WAAX 40 OPraHi3aLyii cCaMooCBiTHbOI
LiAanbHOCTI 3006yBayiB BULLOI OCBITM: NO-Neple — BUBYEHHA KNACUMYHOTO Migxoay Npu po3s’A3yBaHHi NiHIMHWUX HEOAHOPIAHMX
oudepeHLianbHUX PiBHAHb, OMPALIOBAaHHA NPWKAAAiB, NO-Apyre — BMBYEHHA ONEpaLiHOro YMCNEeHHA, 3acTOCyBaHHA
BNACTUBOCTEN NepeTBOPeHHA Jlannaca, nobyaoBa OnNepaTOPHOro PIiBHAHHA, WO NoTpebye 3HAYHMX aHANITUYHWUX 3yCUAb Ta
NocTiMHOI camoopraHi3au,i, nparHeHHs 40 CaMOBLOCKOHANIEHHA; NO-TPETE — BUBYEHHSA | BiANPALLIIOBaHHA GpYHKLiM MaTeEMATUYHOTO
nakeTty Mathcad notpebye camocTiiHOT HaBYaIbHOI AiANbHOCTI M03a AYAUTOPIEID B CUAY PI3HOTO CNPUIMHATTA Ta HABUYOK PO6OTK
3 KOMN'lOTepoMm, WO TaKOX BMMArae CamoOMOTMBALl, CcamoaKTyanisauii i camoopraHisauii, wWwWo npu3BoAUTL [0
CaMOBAOCKOHANEHHS.

BuKnagay B npoueci BMBYEHHA 3406yBaYaMm BULLOI OCBITM po3ainy «udepeHLianbHi piBHAHHAY, 33 3aNPOMNOHOBAHOK
MOZENN0, BUCTYNAE AK NOPaAHWK. Ha nekuii po3cTaBise «Masku» Aaa ynpaBAiHHA MNPOLECOM CaMOCTIMHOT HaB4aNbHOT
LiANBHOCTI | CAaMOOCBITHLOI AiANIBHOCTI, MOTUBYIOUYN 3BO A0 BMBYEHHA AOCUTb CKAALHOI TEMW AEMOHCTPYHUYM 3aCTOCYBaHHA
onepauiMHOro YMCNEHHA Mif 4YaCc BMBYEHHA MNepexigHUX MPOLECiB B €NeKTPUYHMX KO/ax; MOKasasliM crocib ckaagaHHA
OMNepaTopHOro PiBHAHHA Ta Pi3Hi NiAXoAM A0 MOro po3s’s3yBaHHA. 3 METOH AEeTa/IbHILLOro onaHyBaHHA HaB4YabHOI iIHpopmauii
3BO OTPUMYIOTb 3aBLAHHA AR CAaMOCTIMHOT pobOTK Ta TMMOBI PO3PaxXyHKWU ANA iHAMBIAYASIbHOrO BUKOHAHHA Ta MOAANbLUOIO
3axMCTy. ANAaKTMYHOO NiIATPUMKOLIO 418 BUBYEHHA 3anponoOHOBAHOro MaTtepiany € HaBYanbHi NOCIBHUKK, AOBIAKOBI MmaTepiann
Ta METOAMYHI peKoMeHAaL,ii po3pobaeHi BUKnagayem.

[ani AoUiNbHO PO3rNAHYTU KOHKPETHI NPUKAAAN 3aCTOCYBaHHA MoAeni BUBYEHHA po3ainy «AndepeHuianbHi piBHAHHAY.

KnacuyHuii nigxia npupoaHO pO3rNsHYTM Ha NPUKNadi po3s’A3yBaHHA NiHIMHOINO HeoAHOpIAHOro AudepeHLianbHOro
piBHAHHA |l nopAaaKy 3i cTannmm KoedilieHTamm.

MpuKnad 1. 3HailTV 3aranbHUN Po3B’A30K ANdEpPeHLiaNIbHOTO PiIBHAHHA

y'+y' —2y=x-1
Po3e’asaHHA: fAK Bigomo i3 Teopii AndepeHuianbHUX pPiBHAHL, 3aranbHW PO3B’A30K  NiHIMHOrO HEoAHOPIAHOro
audepeHLiaNbHOro PiBHAHHA CKNA[AETLCSA i3 CYMM 3arasibHOro po3B’A3Ky NiHIMHOro ogHOpPIAHOTO AndepeHLiaibHOro PiBHAHHA
y'+y'-2y=0
i YaCTMHHOrO PO3B’A3KY NiHIMHOrO HEOAHOPIAHOTO ANdEPEHL,iaIbHOTO PIBHAHHSA.
CnoyaTKy 3HaXo4MMO 3arasibH1IM Po3B’A30K NiHIMHOIo 0AHOPIAHOTO ANdeEpPEHL,ialbHOTO PIBHAHHS.
[na uboro ckNagaeMo xapakTepUCTUYHE PiBHAHHA
k?+k-2=0
KopeHaMM uporo piBHAHHA € k, =1, Kk; =—2 . OCKiNbKM KOpPeHi PiBHAHHA AiMCHI i pi3Hi, TO pO3B’A30K Ma€E BUrNAL,
Yo =Ce* +C,e%,
ae C,, C,— nosinbHi ctani.

[Jani 3Haxo4MMO YaCTUHHMIA PO3B’A30K NiHIMHOrO HEOAHOPIAHOTO AndepPeHLiaNbHOTO PIBHAHHA. 3rigHO CTPYKTYpUM Npasoi

YaCTUHM LbOTO PIBHAHHA YaCTUHHWUIN PO3B’A30K 3HAXOAUTLCA Y BUTNAAI
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Y = Ax+B,
ne A, B— Hesigomiuucna.

[NnA 3HaXo4XKEHHA LMX Yucen NiacTaBAsEMO Lei po3B’A30K B AndepeHuianbHe piBHAHHA. CNoYaTKy 3HaX04MMO NOXiaHi

Y'=A, Y"=0.
B pe3ynbrati Maemo

0+A-2(Ax+B)=x-1.
3riaAHO meToAy HEBU3HAUYEHUX KOediLLiEHTIB MaEMO
-2A=1, A-2B=-1.

TaKNM YMHOM,

Aol gt

2 4

B pe3ynbTaTi, 3aranbHUiA PO3B’A30K NiHIMHOrO HEOAHOPIAHOTO ANdEpPEeHLiaNbHOMO PiIBHAHHA MaE BUMNAL

_ 1
y=Ce*+Ce™ +Z(l_2X) :
OnepauiliHMii MeTog, AOLiZIbHO PO3rAsSHYTU Ha NPUKNagi Po3B’s3aHHA 3agaudi Kowi gna nidiiHoro gudepeHuianbHoro
piBHAHHA || nopaaky.
lMpuknad 2. 3HanT po3B’A30K NiHIMHOIro ANdepeHLiabHOro PiBHAHHA:

x" —x'"—6x =2, x0(0) =1; x4(0) =0
Po3e’a3aHHA: OnepaTopHe pPiBHAHHA MaTUMe BUMNAL:

2
f(P)(PZ—P—6)=1(p—1)+0-1+z—)

2
f(p)(pz—p—6)=p—1+z—)

_ p>—p+2
x(p)(p*—p—6)= —
306parkeHHA po3B’A3Ky:
2
_ p°—p+2
X =
@) p(p*—p—6)

Ona 3HaxogeHHa opwuriHany x(t) noTpibHO cKopuUCTaTMCb 3BOPOTHIM nNepeTBopeHHAM Jlannaca. Ane npocTiwe
PO3KNacTh 306paxeHHsA Ha MpocTi Apobu i 3HAUTM opuriHann no Tabauui, BUKOPUCTABLWM NiHilHICTb NepeTBOpeHb Jlannaca.
CnoyaTKy po3Knagemo 3HaMEeHHWUK Ha MHOMXHUKMN:
p’-p+2

p(p+2)(p—3)
[pi6 y npasiit YacTUHi po3KkNagemo Ha NpocTi gpobu i 3aCTOCYyeEMO MeTog, HeBU3HAYEHUX KoedilieHTIB (Mpu cKNagaHHi
CUCTEMM OTPUMANKN b CUCTEMY 3 TPbOX PiBHAHD):

x(p) =

prP—-p+2 _A+ B C Alp+2)(p—-3)+Bplp-3)+Cplp+2)
r(p+2)(®—-3) p p+2 p-3 plp+2)(p—-3)
P> —p+2=A0@+2)(—3)+Bp(p—3)+ Cp(p +2))
p=0: 2=-64
A= 1
-3
p=-2: 8=10B
B= 8
10
p=3: 8=15C
= 8
. ~ 15
Micna 3HaxoaKeHHA KoediujieHTiB, 306parkeHHA PO3B’A3KY MaTUMe BUTNAL:
1 8 8
‘)= _34 10 , 15
) =ty s

3rigHO BnacTuBocTel 306parkeHb, Tabaumui opuriHanie Ta 306pakeHb PO3B’A30K AnMdepeHLiaNbHOro PiIBHAHHA NPUAMaE
BUINAL,
1 8 8
- -2t 3t
x(t) =—s+-—e*t +—e’t.
3 10 15
3anponoHoBaHi NpuKNagn € GopmanbHUMKM | He MICTATb MiKAMcUMNAiHApHOrO 3abapsneHHA. [na AemoHcTpauii

Ba*K/IMBOCTI BMBYEHHA AMdepeHLUiaibHUX piBHAHb 3400yBayaMM BULLOI OCBITU €N1EKTPUYHUX HaNpPAMIB MiArOTOBKM AOUiNbHO
NpWBECTU MPUKIALM 3 JOCANIAKEHb NepexigHMX NPOLLECiB NPU BUBYEHHI « TEOPETUYHMUX OCHOB €1EeKTPOTEXHIKNY,
Mpuknad 3. Hexa [0 eNeKTPUYHOTOo KOoNa, B iKe MNOC/iA0BHO BKAOYEHi caMoiHAyKuiaA L, onip R, eMHicTb C 3 NOYaTKOBMM

cTpymom i(0)=0 i 3apagom Q(0)=0, npuKnageHa enekTpopylwinHa cuna e(t). MoTpibHO BU3HAYUTU 3MiHY CTPYMY B €NEKTPUYHOMY
Koni.
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Po3e’aszaHHA: AndepeHuianbHe piBHAHHA 414 TaKoro Kona byae:

y di Q
g L .4 : _
£ L—+Ri+—==ce(t).
I e A | R dt+ i+ c e(t)
! e > TR OCKifNbKK
*'-"I L i, u!‘r dQ .
—— =1 0)=0 = | idt.
| T =0 o=]i
° di 1t
Puc. 3. Cxema RLC Kona LE +Ri+ Efo idt = e(t).
Hexan i(t) = I(p),e(t) = E(p), Tofi piBHAHHA KONa B OMNepaToOpPHOMY
BUTNALI:

LpI(p) + RI(p) + Cipl(p) =E(@).

E(p)
R+Lp+cl—p'

3 0CTaHHbOrO piBHAHHA oTpumaemo I(p): I(p) =

Mo3Haummo
1
A =R+L —_—
() +Llp+ o

Z(p) — onepaTopHwuii onip KOHTypa.
Togai dopmyny ans [(p) MoXHa nepenmcaTi y BUrIAAI, AKWA Ha3MBaloTb onepaTopHOo GOPMY/Io 3aKkoHy OMma

E
10 =72

[aHa 3agava nogaHa y 3arasibHOMy BUIAAAI i fa€ NOHATTA Npo 3anuc 3akoHy Oma B onepaTopHomy BUrAaAi. binbw
AeTanbHO PO3MIAHYTU 3aCTOCYBaHHA AndepeHL|iasibHUX PiBHAHL | ONepaTOPHOro MeToAy MOXKHa Ha NpUKNagi 4.

Mpuknad 4. B cxemi (puc. 4) U(t) = 100e™%, ge a = 0.5¢™%, R = 20M, L = 4Tu. 3uaitn i(t) = f(t),U, = f(t), a
TaKOX 3HaveHHA i Ta U, nput = 1c.

R:
o— }— P036’A3aHHA: 3annwwemo 3aKoH 3miHu Hanpyrn U(t) = 100e %5, [ina 3anucy 3akoHa
Oma B onepaTopHiit dopmi 3HalaAeMo 306paxkeHHsa Hanpyru:
E L
a)

100
U(p) = P F 05

Ta onepatopHoro onopy: Z(p) = Lp + R = 4p + 2, Toai 3akoH OMma B onepaTopHiit Gpopmi:
Ulp) _ 100 3 100 25

Zp) (@+05@p+2) (+05)4(@+05) (p+05)?

3rifHO TabAML 3BOPOTHMX 306pakeHb 3HaXoAMMO opuriHan i(t) = 25te ™05,

3Halgemo Hanpyry Ha iHAYKTUBHOCTI:

Puc. 4. Cxema RL kona I(p) =

di
U, = LE =Li
U, = 4(25te%5t)" = 100(e~%5¢ + (—0,5)te~5%) = 100e~%5¢(1 — 0,5t)
3Haitgemo (1) Ta U (1)
i(1) =25-1-e79% = 25705,
U, (1) = 50e7%5,
To6T0 B MOMeHT Yacy t = 1c cuna cTpymy ctaHoBuTb 25e~%%A, a Hanpyra Ha iHgykTBHocTi 50e ~*5B.

Ha TpeTbomy eTani BuB4eHHsA po3ainy «AndepeHuianbHi piBHAHHA» CKOPUCTAEMOCbL MaTemMaTUYHUM NakeTom Mathcad.
Mpuknad 5. Po3B’axkemo nonepeaHto 3a4avy 3a ONOMOrol mateMaTuyHoro nakety Mathcad.
CKlagaemo onepaTopHe PiBHAHHA AK y nonepeaHii 3agadi i 3anucyemo 3akoH Oma B onepaTopHilt popmi
1
) Jup— L —
(p+05)4p+2)

[Ons 3HaxXo4KEeHHs OpuriHany PO3B’A3KY CKOPUCTAEMOCb MaTemaTUYHMM naketom Mathcad. Ons uboro BBOAMMO
300parkeHHs CTpyMy Ta Ha naHeni «Bua» obupaemo «laHeni iHCTPYMEHTIB», Ae 3HAaXOAUMO KCMMBOJIbHI» i KOPUCTYOUYUCH
byHKUi€eto parfrac, oTpMMYEMO PO3Kaaa, Ha NpocTi Apobu 306paxkeHHn. Jani kopuctyemochb dyHKuieto inviaplace, wo nosepTae
opwuriHan ¢yHKujii. OTKe maemo dyHKLiO cTpyMmy [(t). [na 3HAXOAKEHHA HANpPyrM Ha iHAYKTUBHOCTI CKOPUCTAEMOCH QYHKLED

Lo d . . L . .
3HaXO/PKEHHA NOXIAHOT — 3 MaHesi «matemaTuuHi». [nA nobyaosu rpadikis BUKOpUCTOBYEMO NaHenb «padik», Ha AKii

niabupaemo macwTab Ta po3TawoByeMo ABi Bici Oy Ana cTpymy i Hanpyru. Take po3TalwyBaHHA rpadikiB AEMOHCTPYE HAABHICTb
nepexifHOro npouecy BHACNIAOK 3aMMKaHHA KOMa, a came: 3pOCTaHHA CTPyMy Ta nepenaj Hanpyru i nepexig cuctemu B
ycTaneHui pexum. Ha rpadiky BUAHO, WO ANA AAHOTO KOMa NOBEPHEHHSA B YCTaZIeHWUI pexmMm cknagae npmbamsHo 10c. Takox
3a rpadikom MOXKHa BU3HAUYUTU CUAY CTPYMY i Hanpyry B NOTPiGHWIA MOMEHT Yacy i NOPIBHATK 3 pe3ynbTaTaMyn OTPUMAHUMM B
nonepeaHiin 3agadi. OnvMcaHe po3s’A3yBaHHA B MaTeMaTuyHOMy nakeTi Mathcad HaBefeHo Ha puc. 5.

PosrnaHyTi npuknaam NponoHyeEMo BUKOPUCTOBYBATM HA Pi3HUX eTanax BUBYEHHA po3ainy «udbepeHuianbHi piBHAHHA»:
npuKknaam Tuny 1 — Ha etTani BUBYEHHA KNAaCUMYHOIO NiAX04y A0 Po3B’A3yBaHHA AndepeHLUianbHUX PiBHAHb; MPUKAAAM TUMY 2 — Ha
eTani BMBYEHHA «OnepauiiHOro YMCAEHHA», TaKOX Ha LbOMYy eTani Ha Hawy AYMKY AOLiZIbHO BMBYATWM PO3B’A3yBaHHA
andepeHUianbHUX PiBHAHb B MaTemaTMyHOMy nakeTi Mathcad; npuknagm tuny 3, 4, 5 AouinbHO NpoAEeMOHCTPYyBaTU ANA
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MOTMBaL,ii Ha eTani BUBYEHHSA «OnepaLiiHOro YMCAEHHSAY, | AeTaNbHO ONPaLbOBYBATU Ha €Tani 3aCTOCYBaHHA AndepeHLiaibHUX
PiBHAHb 4,0 PO3B’A3yBaHHA NPUKAALAHWUX 3a4a4.

m Qaiin MMpaska Bwg Bcraska ®opmar  Whctpymentel  CumsonsHbie onepauun  OkHo  Cnpaska

D-BEEGRY | FE@|va|™: | M = |60 <)@

[Normet - [ avial o | B 7 u \ =| & x,
== [@< 212"
Mo 5e6-y2en -] @

e & B 4 ] o L 2

J
|
J
|
|

t

% parfrac — __ 1 1 inviaplace — 25-t-e 2
s+ 03)-(4-5 + 2

ees+1 W
t

i) = 25te -

f t t t t

( _t _t i

U =425 te = w006 2 - s0te 2 simplify — —S0e (t-2)
dat

rpaik sMIHHM cTPyMY 1 HAIPYTH Ha iHAyETHEHOCTI mpu 1M1 v RL komi
: 20

o

‘ =)

Haxcrante FL. 4Tobbl 0TkobTE CNDaBKY.

Puc. 5. Po3e'a3yeaHHa 8 mamemamu4yHomy nakemi Mathcad

Po3rnanyTi npMKknagm NponoHyEMO BUKOPMCTOBYBATU Ha Pi3HMX eTanax BUBYEHHA po3ainy «AudepeHuianbHi piBHAHHAY:
npuKknaam TMny 1 — Ha eTani BUBYEHHA KNAaCUMYHOIO NiAX04Y A0 PO3B’A3yBaHHA AndepeHLUianbHUX PiBHAHb; MPUKAAAM TUNY 2 — Ha
eTani BMBYEHHA «OnNepaLiiHOro YMCNAEHHA», TaKOX Ha LbOMY eTani Ha Hawy AYMKY AOLiNbHO BMBYATM PO3B’A3yBaHHA
oudepeHLianbHMX pPiBHAHb B MaTemaTU4yHOMY nakeTi Mathcad; npuknagn tvny 3, 4, 5 poOUiNbHO NPOAEMOHCTPYBATU ANA
MOTMBAL,i Ha eTani BUBYeHHA «OnepaLinHOro YNCAEHHA», | AeTasibHO OMNpPaLLbOBYBaTM Ha eTani 3acTocyBaHHA AndepeHLianbHUX
PiBHAHb 4,0 PO3B’A3yBaHHA MPUKNAGHUX 3a4a4.

BMCHOBKMW. Y 3anponoHOBaHi Moaeni BUBYEHHA po3ainy «AudepeHuianbHi piBHAHHA» Ha KOXHOMY eTani 3406yBavi
BMLL,OI OCBITU BiZNPaLLbOBYOTb HABMYKMN PO3B'A3yBaHHA AndepeHLiaibHUX PIBHAHD 33 ZONOMOro0 NeBHOro MeToay. BUKoHytoum
TUMNOBI PO3paxyHKWU, BYaTbCA A0OMPaTM ONTMMaNbHIi MeToaM PO3B’A3yBaHHA 3aNPOMOHOBAHWX MNPUKNALIB. 3aBAaHHA
MiXKAUCLMMNIIHAPHOTO 3MiCTY NOTMBOIOTL PO3YMIHHA iHTErpaLii maTemaTUKK, cnewiaibHUX AMCLMMNIH Ta 3acobiB 06UMCNEHHA
TaKMX AK MaTeMaTUYHUIA nakeT Mathcad. ®opmyntoBaHHA 3aBAaHb TUMNOBOrO PO3PAXYHKY 34iMCHEHO TaK, Wo6 Ha BCix eTanax
BMBYEHHA PO3AiNy yNpaBAATM CAMOCTIMHO HaBYaIbHOO AifNbHICTIO 3406yBayiB BULLLOT OCBITM, CNOHYKATM 1X 0 CAMOOpraHi3aLii,
CaMOaKTyasli3auii Ta MOLWYKY TPAEKTOPii CAMOOCBITHbOI AiANbHOCTI. YBa)KaEMO, LLO 3anMpONOHOBAHWMWA MigXia A0 BUBYEHHA
nudepeHLianbHMX PiBHAHb @€ MOMK/IUBICTb AK OBOJIOAITU BiANOBIAHMM MaTeMaTUYHUM arnapaTom, Tak i chopmyBaTV MOTUBALLIO
017 BUBYEHHSA CNeliaibHUX ANCLMUNIH, 32 PaXYHOK BUKOPUCTAHHA MiXXAUCLMNAIHAPHOI iHTerpauii dyHaameHTanbHMxX i GaxoBumx
ANCLUUNAIH.
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INTERDISCIPLINARY INTEGRATION FOR DIFFERENTIAL EQUATIONS STUDYBY ELECTRICAL ENGINEERING STUDENTS
Tetyana Kvitka
Donetsk National University of Economics and Trade named after Mykhaylo Tugan-Baranovsky, Ukraine

Abstract. Modern management practices require professionals to be able to find optimal solutions for a limited time in a
changing environment. It is clear that the decisive role in the ability to solve such problems is to study at a higher educational
institution, where the relevant basic and professional knowledge is laid. At the same time, there is a tendency to reduce the
attention of the higher education students of electrical engineering specialties for mastering higher mathematics as a
fundamental discipline. Moreover, the principles of the systematic approach, under which the mastering of professional
knowledge must fully apply the knowledge of fundamental disciplines with the help of modern computer technologies and
corresponding complexes of mathematical programs. As one of the possible ways to overcome these difficulties, a model of
interdisciplinary integration is proposed in the study of differential equations by higher education graduates of electrical
engineering specialties. According to this model, the study of the professional discipline "Theoretical Foundations of Electrical
Engineering" should actively rely on knowledge of the relevant sections of higher mathematics, in particular the course
"Differential Equations". Moreover, the necessity of studying the section "Operational calculus" is substantiated, which allows not
only to simplify the mastery of the specialized discipline "Theoretical foundations of electrical engineering," but also to increase
the efficiency of the application of modern computer technologies, in particular, the mathematical package Mathcad. It is
emphasized the importance of applying Laplace transformations to the solution of differential equations using the mathematical
package Mathcad, which avoids cumbersome computations that require significant time expenditures. It also emphasizes the
possibility of visual representation of solutions of differential equations using graphs in the mathematical package Mathcad,
which opens another channel of convenient perception of information, which simplifies the study of professional discipline
"Theoretical foundations of electrical engineering."A methodological approach is propose don the basis of the developed model,
that allows not only to supplement the higher education curriculum with the higher education curriculum of the electrical
engineering of the relevant sections of higher mathematics but in the dialogue with the computer, using the mathematical
package Mathcad, to perform typical calculations in the form of applied tasks in the study of professional Disciplines "Theoretical
Foundations of Electrical Engineering".

Key words: model, integration, differential equations, operational calculus, Laplace transforms, computer technologies,
mathematical packages, visual images.
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METOAUYHI ACNEKTU HABYAHHA AUCKPETHUX BUNAOAKOBUX BEJIMYUH
3 BUKOPUCTAHHAM CTATUCTUYHOIO CEPEAOBULLIA R

AHomayia. Cmamms npucea4eHa MemoOu4YHUM acrneKkmam Has4yaHHa cmydeHmie meopii limosipHocmeli, 30Kpema
OuCKpemHuUx 8urnadKosux 8eAU4UH. Hamu npoaHani3o8aHo HAYKO8i ma memoOuYHi Oxcepena, NMopiBHAHHSA, y3a2asbHEeHHA 3
Memor 8U3HAYEHHA CMaHy npobaemu ma rnepcrekmMusHUX HANPAMKI8 00CniO#eHHA. PeKoMeHOyeMbCA suKopucmosysamu
cmamucmuyHe cepedosuue R Ak 3acib Has4aHHA meopii imosipHocmeli ma mamemamu4Hoi cmamucmuku. lNepw 3a ece R —
MOB0 8UCOK020 pigHA ma cepedosuuwie 0718 aHAsAI3y cmamucmu4Hux 0aHUX ma ix 2paghiyHoi 8idyanizayii. R — sinbHe npoepamHe
cepedosulye 3 8iOKpUMUM KOOOM, W0 NOWUPHOEMbCA 8 pamkax npoekmy GNU. LLlupoke Has4aHHA meopii limosipHocmel ma
MamemMamu4HOi CMamucmuKu Ha OCHO8I Nakemis Yybo2o cepedosuwd i 8CEC8IMHA MNIOMPUMKA HAYKOBUM Ciemosapucmeom
obymosunu me, wo HasedeHHA cKpunmie R nocmynoso CmMAe 3020/bHOBU3HAHUM «CMAHOAPMOM» AK 8 MHYPHAMAbHUX
nybaikayisx, mak i 8 HeghopmMasabHOMY CrifKy8aHHI HayKosuis ycbozo csimy. Cnid 3a3HAYUMU, WO € KinbKa 2paghiyHux
iHmepgelicie kopucmysaya 01a R (RStudio, R Commander ma iHwi), ane 8oHU He MakKi xopowi, AK iHMepdgelicu Statistica abo
IBM SPSS.

Memoou meopii limosipHocmeli BUKOPUCMOBYHOMbCA 8 Pi3HUX 2asY35AX HAYKU. 30amHicmeb i BMIHHA 8uKopucmosysamu
pi3Hi imosipHicHO-cmamucmu4Hi MemoOdu 018 aHAI3y eKcrepumMeHmanbHUX OGHUX € OOHIEKD 3 8AXIUBUX YMO8 01 HABYAHHSA
syumernie iHpopmamuku. BrposadiceHHA UMOBipHICHO-cmamucmuyHux memodie aHanizy e Has4yanbHull npoyec 0038077€
nidsuwumu pigeHo nidecomosku e4yumesis. Teopia UmogipHocmeli € 0CHOBOKO MamemMamu4Hoi cmamucmuku. Y cmammi
HasedeHOo nepesazu ma HedoniKU R, npuknadu {io2o 8UKOPUCMAHHA 017 PO38°A3y8aHHA 0eaKux 3a0a4y meopii imosipHocmed,
30KpeMa 8uB4eHHA OUCKPemHUX 8unadKosux eenuyuH 3 O6iHOMIanbHUMU, 2eoMempuUYHUMU, 2inepeeoMmempuyHUMU ma
po3nodinamu [lyaccoHa. [aa Odedaxkux eunadKkosux 8enU4UH MU OKA3aau, AK ob4yucaumu mamemamuyHe crodieaHHA ma
ducnepcito, sukopucmosyroyu nakem R. [Modanbwi 00CniOHeHHA MU 30cepeduMO HA aHAnI3I MoXau8ocmeli 8UKOPUCMAHHSA
nakema R 0219 cmamucmu4H020 MOOENOBAHHSA, iHMeneKmyasnbHo20 aHANi3y OaHUX ma memooduyi ix HaOB4aHHA 8 nedazoziyHomy
yHigepcumemi.

Knrouoei cnosa: meopis limosipHocmeli, OUCKpemHi 8unaoKosi seaAu4UHU, cmamucmuyHe cepedosuuje R.

MocraHoBKa npobnemu. Teopis MMOBIPHOCTEM € OCHOBOK MaTEMATUYHOI CTAaTUCTUKKU. Teopia MMoBIpHOCTEW Ta
MaTeMaTUYHaA CTAaTUCTUKA € BAXK/IMBOIO CKNAA0BOO GYyHAAMEHTANbHOI NiAroTOBKM AK daxiBLiB 3 iHPopMaLLIMHUX TEXHONOTIN, TaK
i neparoris. Ans ManbyTHIX BUNTENIB (HE TiNbKM IHGOPMATHKU, Gi3UKM UM MaTEMATUKM) 3HAHHA METOAIB TEOPIl MMOBIpHOCTEN Ta
MaTEMATUYHOI CTaTUCTUKU € HeobXigHMMM p[nA 34iMCHEHHA CTATUCTUYHOIO aHanisy AaHuX Yy MCUXON0ro-nefaroriyHmx
[OCNiaKeHHAX. TyT cnig BiA3HAYMTM HaBYanbHUIM nocibHMK [1], y sKOMYy CTUCNO NOZAHO OCHOBW Teopii WmoBipHOCTElN Ta
MaTeMaTUYHOI CTAaTUCTUKM Ta AE€TaNbHO PO3MAHYTO METOAW NEepeBipKM CTAaTUCTUYHMX FiNOoTe3, WO BMHMKAOTb Mig 4ac
ONpaLoBaHHA Pe3ynbTaTiB NCUXO0ro-NeAaroriyHnX exkcnepumenTis. CbOroAHi HEMOX/IMBO YABUTWU HaBYa/lbHUI nNpouec B
yHiBepcuTeTi, B TOMy umchni i nepgarorivHomy, 6e3 BMKOPUCTAHHA iHPOPMALIMHMX TEXHONOriM. Y HaBYaHHI CTyAeHTIB
iHpOpMaTUHUMX, i3MKO-MaTEMATUUHMX, NPUPOLHUYMX CMeLiaNbHOCTENM NefaroriyHoro yHiBepcuUTeTy BUKOPWUCTOBYETLCA
nporpamHe 3abe3neyeHHn K 3arasbHOro, TakK i cnewianbHOro NpusHavyeHHA. O4HUM 3 OCHOBHMX NOHATL Teopii MMOBIpHOCTEN €
NOHATTA BUNAAKOBOI BEIMUYNHU.

AHani3 akTyaNbHUX gocniaKeHb. 1A HaBYaHHA AMcUmMnAiHK «Teopis NMOBIpPHOCTEN Ta MaTEMATUYHA CTAaTUCTUKAY, AK
npaBuio, obupatotb nporpamy MS Excel [7]. Y niapyyHuKk [4], e nogaHoO OCHOBM Teopii MMOBIPHOCTEN Ta MaTemMaTUYHOI
CTAaTUCTUKM Ans nobyposu rpadiuHnx 306parkeHb, 064MCNEHHA 3HAYeHb BUPA3iB, BU3HAYEHUX iHTErpanis, aHanisy CTaTUCTUYHUX
OAaHUX, BW3HAYEHHA YMCNOBMX XAapPAKTEPUCTUK PO3MNOAiNiB MMOBIPHOCTEN, B TOMY YMCAi CTAaTUCTUYHUX, nepenbavaetbea
BMKOPWCTaHHA nporpamu Granl [3]. Pigwe obupatoTb NeBHY cMCTEMY KOMN'IOTEPHOI MaTeMaTUKK, 30Kpema y NocibHuky [1] y
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po3Aini, NPUCBAYEHOMY BMBYEHHIO BUMALKOBUX BENNYMH, BUKOPUCTOBYETLCA CUCTEMA KOMM'IOTEPHOI MaTemaTuku Maple, wo
3Bi/IbHAE KOPUCTYBaya Bif, 3HAYHOI YACTUHWU TEXHIYHOI poboTn npu obumcneHHax. Y npausx [5, 8, 9, 10] npoaHanizoBaHO
po3B’A3yBaHHA OKpPeMWMX 3afay 3 Teopii MMOBIPHOCTEM Ta MATEMATMYHOI CTATUCTUKM 3 BUKOPUCTAHHAM CTAaTUCTUYHOMO
cepegosuiua R.

Merta craTtTi: MEeTOAMYHI acneKTU BUKOPWUCTAHHA CTaTUCTUMYHOrO cepefoBulla R y npoueci HaBY4aHHA [UCKPETHUX
BMMALKOBUX BE/INYMH.

Metoam pocnigeHHA. [na AocnifKeHHA BUKOPWUCTOBYBANUCL TaKi METOAU: CUCTEMHWUIA HAyKOBO-METOAONOTMYHUIA
aHani3 nigpy4YHuKiB i HaBYaNbHWUX NOCIBHUKIB, MOHOrpadil, AucepTauiiHMX AOCNiAKeHb, CTaTel i maTepianiB HayKoBO-
METOAMYHMX KOHdepeHLiit 3 NpobaeMn AOCNIAKEHHSA; CNOCTEPEIKEHHA HABYa/NbHOTO NPOLLECY; aHani3 pe3y/bTaTiB HaBYaHHA
CTYAEHTIB Yy BigNoBiAHOCTI A0 NpobnemMu AOCNIAKEHHA; CUHTE3, MOPIBHAHHA Ta Yy3ara/JibHEHHA TEOPETUYHWUX MOJONKEHb,
PO3KPUTMX Yy HAYKOBIW Ta HaBYaNbHiN NiTepaTypi; y3araJibHEHHSA BNACHOro NeparoriYyHoro A0CBigy Ta AO0CBiAy KOMer 3 iHWwuX
3aK/1agiB BULLLOI OCBITH.

Buknap ocHoBHOro marvepiany. [lna cynpoBogy HaBYaHHA AucumnniHmM «Teopii MMOBIpHOCTEN Ta MaTemaTuyHa
CTaTUCTMKa» NPOMNOHYETLCA BUKOPUCTOBYBATM CTaTUCTMUHE cepenosulle R. Cepes 1oro nepesar cnif BiA3HAYMTH TaKi:

— € BiNbHOMOLMPIOBAHMM NPOrPaMHUM 3a6e3neyYeHHAM;

— iCHyIOTb peanisauii nig onepauiHi cuctemm Windows, Mac OS X, Linux;

— BbyZ0BaHa cuctema JONOMOTU Ta NifiKa30K;

— xopolwua rpadiyHa Bisyanisauia NogaHHA AaHWUX Ta Pe3y/IbTaTiB IXHbOTO aHanisy;

— MOX/IMBICTb CAMOCTIMHOIO HanMCcaHHA HeobXiaHNX GYHKLiN;

— baraTto nitepatypu 3 R y BiabHOMY AocTyni.

Cepen Heponikie HeobxigHO Big3HAUMTM: Ha BiAMIHY Big, 6inbWOCTi KomepuiiHMX nporpam R mae He rpadiyHuMi
iHTepdelic, a iHTepdeiic KomaHAHOro pagKa (opieHTaLis Ha NporpamyBaHHsA), TOMy Tpeba 3HaTU HeobXigHi aAns poboTH PyHKLT
Ta CMHTAKCMC MOBM NPOrpamyBaHHs (Lel HeoNiK HIBENIOETLCA HAABHICTIO rpadiuHuX iHTepdeiicis);

OAHMM 3 OCHOBHMX MOHATb Teopii MMOBIPHOCTEM € MOHATTA BMMALKOBOI BENMYMHW. BUNAAKoOBI BeAMUYMHM — Le
MaTeMATUYHI MOAENi BEANYMH, WO 3’ ABAAIOTLCA NPU NPOBEAEHHI CTOXAaCTUYHUX eKCnepumeHTIB. Hanpukaag, BUrpall B asapTHUX
irpax, uncno BiabysaHb nNogii A Nnpu n He3anexHux BunpobyBaHb, TPUBaNICTb POHOTU NPUCTPOIB, MOMUIKM NPU BUMIPIOBAHHAX,
eK3ameHalLiMHi OLiHKM Towo. BunaaKoBi BeAMUMHU MOXKYTb BYTU HENepepBHUMU Ta AUCKPETHUMU. BUNagKoBi BeMUYMHM MatoTb
LeAKWIA po3noain MMoBipHoCTeNn.

[Ns KOXKHOTO 3 po3noA4iiiB MMOBIPHOCTEN y CTaTUCTUYHOMY cepeaoBMLLi R peanizoBaHo YoTUPY GYHKLI:

1) dname — iIMOBIpHICTb HabyTTA BMNaAKOBOK BE/IMYMHOK NEBHOTO KOHKPETHOTO 3Ha4YeHHs (418 [BB) abo 3HaueHHs
byHKUT WwinbHocTi po3noginy (ans HBB) — npedikc d nepea Ha3Boto po3noginy;

2) pname — pyHKUiA po3noainy — npedikc p nepea Ha3Bo po3noainy;

3) qname — KBaHTWAI po3noginy — npedikc q nepes Ha3Bol PO3NoAiNy;

4) rname — reHepyBaHHA 3HayeHb BWMMAAKOBOI BE/NMYMHM 33 33aJaHMM po3noginom — npedikc r nepen Ha3soto
posnogainy.

3ayBaXXMMoO, WO hame — Lie Ha3Ba OAHOrM0 3 PO3MOAiNiB MMOBIPHOCTEN HA MHOXMUHI 3HAYEHb BMNAAKOBOI BEINYMHU. Y
CTATTi PO3MNAHYTO TaKi PO3NOAiINM MMOBIPHOCTEN AUCKPETHUX BUNAAKOBUX BENUYUH AK BiHOMianbHuiA (binom), MyaccoHa (pois),
reomMeTpuyHUin (geom) Ta rinepreomeTtpuyHuii (hyper).

AK NpaBua0, 3MICT HaBYaHHA pPo3ainy Temu «AINCKPETHI BUNAAKOBI BEIMYUHWU» MICTUTb NUTAHHA, NOB'A3aHI 3 BUBYEHHAM
po3noainis MMOBIpHOCTEN, 30Kpema piBHOMipHOro, 6iHomianbHoro, yaccoHa, reomeTpuYyHOro, rinepreomeTpuyHoro. Y
CTaTUCTUYHOMY cepefoBuli R cepen iHWWX peani3oBaHi i HaBegeHi Po3MNoAiM MMOBIPHOCTEN AMCKPETHUX BUMNALKOBUX
Be/MUYMH. Po3rnaHemo Kinbka 3agay Ta NpoaHanisyEMO MOKAMBOCTI BUKOPUCTAHHA CTaTUCTUYHOrO cepegosuwa R ana ix
po3B’A3yBaHHA.

BiHomianbHMi po3nogin WMmoBipHOCcTeN. [lMCcKpeTHa BuMNagkoBa BennumHa ¢ Mae 6iHOMianbHMI  po3nogin
MMOBIPHOCTEN, AKLLO MMOBIPHICTb ii MOXIMBUX 3Ha4YeHb 064YNCOETCA 3a dopmynoto BepHynni:

P, =P({&=k}) =Ckp*-q" ¥ k€01, . n,
Oe p — WIMOBIPHICTb «ycnixy», Aie ¢ — MMOBIpHICTb «HEBAAYI» B 0f4HOMY BMNPOoOyBaHHi, npuiomy p + q = 1.

3adaya 1. BUKOHYETbCA 3 He3aMeKHUX MOCTPIAN MO MilleHi. IMOBIpHICTb BAYYEHHA NPU 0A4HOMY NocTpini AopisHioe 0,35.
MobyaysaTn pag po3noginy MMoBipHOCTEN BUNAAKOBOI BeNMYMHU & — KiNbKICTb BAyYeHb. MobyayBaTM MHOTOKYTHWUK po3noginy
MmosipHocTelt BUNaAKoBoi BennunHu €. O6umcantn mosipHicte P(§ > 1). 3HaliTM maTemaTU4He CMOAiBaHHA Ta AMChepcito
BMNaAKOBOI BEANYUHM &.

Po3e’a3ysaHHA. O4EBUAHO, O MHOMKWUHOK MOMJ/IMBUX 3HayeHb BUNaAKoBOI BennunHu & € mHoxuHa Q = {0,1,2,3}.
3rigHo ymoBM 3agadi MmoBipHicTb «ycnixy» p = 0.35, iMmosipHicTb «HeBgavi» ¢ =1 —p =1 — 0.35 = 0.65. 3a dopmynoto
BepHynni

P, =P{¢& =k} =Ckp*-g*Fkeq.
Hapgatouun k 3HaueHb 0,1,2,3, oTpmaemo pag, po3noginy MmosipHocTel (ave.Tabavua 1).
Tabauya 1.
& 0 1 2 3

P =P({E=k}) 0.274625 0.443625 0.238875 0.042875

P(é>1)=P(E =1)+P(§ =2)=0.238875 + 0.042875 = 0.28175.
3rigHo dopmyn ans obYUCNEHHA MaTeMaTUYHOro CroAiBaHHA, aAucnepcii Ana BUNaAKoBOI BEIMYMHKM, PO3NOAiNeHOT 3a
6iHOMiaNIbHMM PO3NOAINIOM, OTPUMYETBCS:
M(§) =np =3-0.35=1.05D(§) = npqg =3-0.35-0.65 = 0.6825.
Peanizauis 8 R.
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1) nobyaosa pagy po3noainy MMoBIPHOCTe BUNAAKOBOI BEIMUMHM E:
> n=drp=0.35;4 - data.frawe (P = dbinom(0O:n, n, pl)
> rownawes (L) <- O:n
= A
P
0.274625
0.443625
0.238875
0.042875

2)  3a dyHKuiewo plot 6yayeMo MHOTOKYTHMK PO3NoAiny MMOBIPHOCTE BUNAAKOBOT BENNUYMHM E:
Fsplot (Otn,dbinom(0:in, 0, p) , cype="h"]

Ly M= O

04

03
|

dbinom{®:n, n, pi

01

0o 05 10 15 20 25 30

on

3)  o6uncnenHs iimosipHocTi P(§ > 1) MOMHa TaKUM YMHOM:

a) BUKOPMCTAEMO PYHKLLit0 sum:

> HoBUMCNEHHA MMOBipHOCTi Binelle OODHODO BIVUEHHSA

= osum (dbhinomidin, n,pll

[1] 0.28175

6) BUKopMcTaemo dyHKUito pbinom:

> phinom({l,n,p, lowver=FAiL3E)

[1] ©.25175

3aysaxceHHa 1. Y ¢yHKUii pbinom BUKOpucTaHO 3HayeHHA lower=FALSE. Takum YMHOM OBYUCAIOETHCA WMOBIPHICTD
P(& > x).3a 3amoBuYyBaHHAM € 3Ha4YeHHsA lower=TRUE, T06To 0b6umncntoeTbes MmoBipHicTb P (€ < x).
3aysaxceHHA 2. Y BITYM3HAHIN niTepaTypi 3 Teopii MMOBIPHOCTEN Ta MaTeMaTUUYHOI CTAaTUCTUKK, 30KpeMa [2, 5], dyHKLin
posnoginy F(x) = P(§ < x). Y 3apybixHiii nitepatypi, 3okpema [7, 8, 9], F(x) = P(§ < x), T06To npasa mexa iHTepBany
BKNIOYAETbCA. Came TaK, K y 3apybixHil niTepaTypi 3 Teopii MMOBIPHOCTEM Ta MaTEMATUYHOT CTAaTUCTUKK, Y NPOrpamHoOMYy
cepenosuLi R peanizoBaHa dyHKLiA po3noainy MMoBIpHOCTEW, Ha WO Tpeba 3BepTaTyh yBary nig Yac po3s’A3yBaHHA 3a4a4.
4)  pna sHaxomKeHHA maTemaTuyHoro cnogisanHa M (€) Ta gucnepcii D () BMnaaKoBoi BesmumHm & 3pyyHo BUKOPMCTOBYBATM
BignoBiaHO PyHKLii wtd.mean Ta wtd.var 3 nakety Hmisc:

I #HaTEHa"I‘H"—iHE CIION iBSHHA

> wtd.mean(0:n, pp)

[1] 1.05

> HoMcoepcis

= wtd.var (0:n, pp,method="HML")

[1] 0O.6325

Po3nogin MyaccoHa. [ucKkpeTHa BMNaAKoBa BennumHa & mae po3nogin lNyaccoHa, AKWO MMOBIPHOCTI i MOXKANBKX

3HayeHb 06UMCNIOETLCA 33 dopmynoio
k

Pe=PE=k) = %e-%
aek =0,1,2,..,n, A = np. Po3nogain MyaccoHa nos’A3aHni1 3 6iHOMialbHUM TaKUM YMHOM. MpU HeobmeReHoMY 36iNbLUEHHI N
3aymoBen = o, p = 0 (abo g = 0) i np = 1 = const 6iHoMiaNbHMI Po3N0OAIN IMOBIPHOCTEN aCUMNTOTUYHO HAaBNUMKAETLCA A0
posnoginy MyaccoHa.
3a0a4a 2. BUSHaUMTN MMOBIPHICTb TOTO, WO Ha A3C 3HaX0AMTbCA OAMH abo NPUHANMHI 0ANH aBTOMOBINb, AKLLO cepeaHe
4Yncno aBTomMobiNiB, AKi 3HAXOAATLCA Y AaHMI TepMiH Yacy Ha A3C fopiBHIoE 4.
Po3e’A3ysaHHA. 3a ymoBOto 3aga4i Maemo A = 4. Togaj 3a bopmynoto MayccoHa MMOBIPHICTb Toro, Wwo Ha A3C 3HaxoAnUTbCA

NPWHaNMHI 04MH aBTOMOBINb:
1

A
PE=1)= Fe—’1 =4-e %~ 0.07326.

VIMOBipHiCTb Toro, wo Ha A3C 3HaxoanTbCA Binble ogHOro aBTomMobinsA:
0

A
PE>1)=1-PE=0)= 1—ae—/1 =1-e*~ 0.981684.

Peanizayia e R.
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> dpois(l,4)#imMoBipHicTE SaxomwerHAa 1 aBToMoBina

[1] 0.07326256

> 1-dpois (0,4) #fMoBipHicTE SHaXOoO®eHHA SiIpe ODHODO aBTOMOBina

[1] 0.9816544

FeomeTpuuHMiA po3nogain. Bunaaxkosa BennunHa & Mae reoMeTpuyHUin posnoain 3 napametpom p (p > 0), AKwo

P:(m)=1—-p)"'p, nel2.

3ada4a 3. TpanbHUI KyBUK NigKMAAETbCA 40 Nepwoi nossu umdpw 3. 3HaWTU MMOBIPHICTbL TOTO, WO rPaBLI0 A0BEAETbCA
4 pasu NigkMaaT KyouK.

Po3e’a3ysaHHA. 3a ymoBoto 3agadin = 4,p = 1/6. Topaj 3rigHo dopmynn

=11 125

3rigHo dopmyam, Pz (4) = (1 — %) T e 0.09640506.

Peanizayia e R.
> n=4;p=1/6;dgeomin-1,1/6)
[1] O0.05&645062
> n=1:4;p=1/6;
> plotin,dgeom(n-1,p),,xlabh = "I = MNumber of Trials™, ylakh = "P(X=n]",
+ type = "h", msin = "First Four, p =1/8™)
First Four, p =1/6

P
012 013 014 015 016
|

010 011

T T T T T
1.0 15 20 25 30 35 40
= Number of Trials
ril'lepI'GOMETpMHHMVI posnoAin. Bunagkosa BennyumHa E Ma€ rinepreomeTquHw‘»‘l pO3I‘IO,CI,il'I, 3 napameTpamu

Cmcn—m
(N,M,n),n<M,n<N—M,axuwp P(¢§ =m) = 404=M

a

HexaWi B ypHi mictutbea N Kynb, cepes, HUX M — 6ini, pewta (N — M) — yopHi. KinbKicTb 6innx kynb cepea n (n < M,
n < N — M) HaBMaHHA BUBPaHMUX 3 YPHU MaE rinepreomeTpuYHUin po3nogin 3 napametpamu (N, M, n).

3ada4a 4. B ypHi micTUTbCA CiM OZHAKOBMX 33 PO3MIPOM Ky/b, cepes, AKUX Tpu 6innx, pewTa — yopHi. MobyaysaTtu pag
po3nopAiny MMoBipHOCTEN BUNAAKOBOI BeNMUMHM & — KiNbKOCTI KyNb 6i0ro Konbopy cepes 4 BubpaHux. 06UnMcanT matemaTnyHe
crnogisaHHsa M (&) Ta amcnepcito D (£).

Po38’a3ysaHHA. BunafKkoBa BefMUMHA & Ma€E rinepreoMeTpuUYHUI po3noain, 3riflHO AKOro MMOBIPHOCTI A/ KOXHOTo

,aem =0,1,2,..n.

kpra-k R
MOMNMBOFO 3HAYeHHA BMNAAKOBOI BeNMUMHM obumciloeTbea 3a dopmynolo P(E =k) = 635‘1 ,k €0,3. O6uncamswmn
7
MMOBIPHOCTi, OTPUMAEMO TaKul pag posnoginy (Tabauua 2).
Tabnuys 2.
& 0 1 2

1 12 18 4

P.=P{&=k — i i _

k= PUE =k 35 35 35 35

Peanizayia e R.

» p=dhyper(0:3,3,4,4) ;roundickhindi0:3,p) ,4)
r

.0zZ8e

[2,] 3429

[3,1 .5143

[4,] 3 0.1143

Cnip, 3BepHYTV yBary Ha Te, WO TUM YMCEN Y CTaTUCTUYHOMY CepedoBuLL R oTpumyeTbea y AiicHoMy GpopmarTi, a He y
BUINAAI 3BMYaHOTO Apoby.

BMCHOBKM. Y CTaTTi NpOaHani3soBaHO MOXANBOCTI BUKOPUCTAHHA CTaTUCTUYHOTO cepefoBuLLe R Ana po3s’A3yBaHHA 3aad
Teopii MMOBIpHOCTEN, 30Kpema 3 pPo34iNy AUCKPETHI BUMAAKOBI BeANUYMHKU. CTaTUCTUYHE cepepoBulle R € oaHiE 3 Kpawmx
nporpam ANA HaBYaHHA CTYAEHTIB iHPOPMATUUHMX Ta Qi3MKO-MaTEMATUYHUX CNeLiaNbHOCTeN CTaTUCTUYHUX METOAIB aHanisy
eKCneprMeHTaIbHUX aHNX, BPAaXoBytoUM 6E3KOLWTOBHICTb Ta MOX/IMBICTb POBOTK Mig yNpaBAiHHAM Pi3HWUX OnepaLifiHUX CUCTeMm,
B TOMY uuchi i Linux. Cepeg HeaonikiB R cnif 3a3HaunTU OPIEHTALLIIO HA MPOrPaMyBaHHA (X0Ua LLe MOKe HiBetoBaTMUCA HaABHICTIO
Pi3BHOMaHITHUX rpadiuHmx iHTepdeiicis). Mopanblui AOCNIAKEHHA BYAYTb CNPAMOBAHI Ha aHaNi3 MOXK/IMBOCTEN BUKOPUCTAHHA
CTaTUCTUYHOTO cepeaoBua R ana po3s’A3yBaHHA 333y CTAaTUCTUYHOTO MOZENIOBAHHSA, IHTENIEKTYaIbHOrO aHanisy AaHux Ta
MeTOoAMLI iX HaBYAHHA Yy NeAaroriyHoOMy yHiBepCUTETi.

[1.1]

S
o oo
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METHODOLOGICAL ASPECTS OF LEARNING DISCRETE RANDOM VARIABLES WITH R PACKAGE
Taras Kobylnyk, Volodymyr Zhydyk
Drohobych Ivan Franko State Pedagogical University, Ukraine

Abstract. The article is devoted to methodological aspects of teaching students of probability theory, in particular discrete
random variables. Scientific and methodological sources were analyzed, comparison, generalization was used to determine the
state of the problem and perspective directions of its solution. R is recommended to be used as a learning tool for probability
theory and mathematical statistics. First of all R is a high-level language and an environment for data analysis and graphics. It is
a GNU project. It is a free software environment with open source. Learning of statistical analyses with R and global scientific
community support has resulted that R scripts are the standard for both of articles and in informal communication of scientists
around the world. It should be noted there are several Graphical User Interfaces for R (RStudio, R Commander and others), but
they are not as good as the interfaces Statistica or IBM SPSS.

Probability theory methods is being used in various fields of science. The ability and skills to use various statistical methods
for analyzing experimental data is one of the important conditions for the training of computer science teachers. The introduction
of statistical methods of analysis in the educational process makes it possible to improve the level of teacher training. The
probability theory is the basis of mathematical statistics. In the article we have presented the advantages and disadvantages of
R, examples of its use for solving some problems of probability theory, in particular to study discrete random variables with a
binomial, geometric, hypergeometric, and Poisson distributions. For some random variables, we showed how to calculate the
mathematical expectation and variance using the R package. Further research we will focus on the analysis of the possibilities of
using the R package for solving problems of statistical modeling, data mining and teaching methodology at the pedagogical
university.

Keywords: Probability Theory, Discrete Random Variables, R package.
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MOXNNBOCTI BUKNAOAHHA KYPCY « CTATUCTUMHA OBPOBKA AIAHUX»
3 BUKOPUCTAHHAM 3ACOBIB CAICTEMWU MOODLE

AHomayia. Cmamms npucesvyeHa ocobausocmam sukopucmaHHa 3acobie cucmemu Moodle y npoueci suknadaHHA
ducyunaiHu «Cmamucmuy4yHa o06pobka OaHux» y [lonmascbKoMy HAUiIOHAALHOMY Meda2o2iYHOMy yHigepcumemi imeHi
B.Il. KoponeHka. [lposedeHo aHani3 3micmy i cmpykmypu cmeopeHo20 OUCMAHUiliHo20 Kypcy, 3a O0O0MOMO20K0 AKO20
30ilicHIOEMbCA OYiHIBAHHA cmydeHmis.

MpoaHanizo8aHo MoxaAUBOCMI OUCMAHUIHO20 HABYAHHA 8upiwlysamu 3a80GHHA 0cCs8imu, wo crnpusome binsw
iHMeHcusHOMY HABYAHHIO Ma 00380/70Mb epekmusHiwe dosnamu s8idcmati, ycysamu 6ap’epu, 3ymossaeHi HedocmamHimu
mMamepiansHUMU MOXCAUBOCMAMU YU i3U4HUMU 8a0AMU, AKI MOXYMb nepewKooumu ompumMaHHIO MO8HOYIHHOI oceimu.

Bu3HayeHo memy 8UKAAO0AHHA HABYAAbHOT OucyunaiHu «Cmamucmu4yHa 06pobka daHux», AKa nepedbavyac hopmy8aHH:
y cmydeHmie meopemu4HUX yAB/aeHb MPO OCHOBHI Cy4acHi Memoou aHanizy OaHux, HeobxiOHi 0nA egekmusHoi 06pobKuU
yucenbHUx OaHUX; 8UpPOobaeHHA HABUYOK MPAKMUYHO20 30CMOCY8AHHA UUX Memodis, AK 00 CAMOCMIUHO OMPUMAHUX
pe3ynbmamie ekcriepumeHmy, mak i 80 iCHyrYUX cmamucmuYHUX OGHUX.

Po3’acHeHo 0cobausocmi po3miujeHHA Ha8YA1bHO20 Mamepiaay ma MoXIU8ocmi docmyiy 00 Hb020 i3 3aCMOCY8AHHAM
CMAaHOApPMHUX NpoepamHux 3acobis. OnucaHo iHMepakmusHi 610KU 3 AKUX CKAAOdEMbCA HABYAbHUL KypC ma npedcmasneHo
610KU nekyili, nabopamopHuUX 3aHAMb, KaaeHOapsa nodili, mpeHiHay, mecmis pi3HUX pieHie ckaadHocmi, hopymy ma enocapito.
lpodeMoHCMpPoBAHO MOXIUBOCMI HAMOBHEHHA KypCy ma ocobausocmi opaaHizayii pobomu 3 HUM 3aaexame 8i0 mozo, AKul
¢opmam Kypcy obpaHo npu (ioeo cmeopeHHi U HanawmygsaHHI.

3pobaeHO BUCHOBOK MPO MOM/IUBICMb BUKOPUCMAHHA 8 MPOYECi HABYAHHA OUCMAHUiliHo20 Kypcy «CmamucmuyHa
06pobKa OdaHux», wjo 0onomazae Has4yamu cmydeHmis, 0cobauso Mux, AKi HABYAOMbLCA 30 iHOUBIOyanbHUM 2pagikom.
MiokpecneHo HeobxiOHicMb docnioxeHHA moxcausocmeli cucmemu Moodle 8 makux Hanpamkax, AK nid2zomoska malibymHix
¢haxisyie 00 BUKOPUCMAHHA Y HABYA/ALHOMY MPOYEC 8ceCc8iMHbOI Mepexi IHmepHem ma eus4yeHHa ocobausocmeli pobomu
nedazoza (metomopa) e cucmemi OUCMAHYiliIHO20 HABYAHHSA.

Knruoei cnoea: ducmaHruyiliHa oceima, iHhopmayiliHo-KOMyHIKauiliHi mexHosnoeaii, HA84YaHHA, OUCMAaHYiliHe HA84YaHHS,
cucmema Moodle, Has4aneHul Kypc.

MoctaHoBKa npobaemu. 3a OCTaHHi POKM BEAMKOI MONyNAPHOCTI HabyBaloTb iAei AWCTAHUIMHOTO HaBYaHHA, WO
BMKOPUCTOBYE TaKi [OCATHEHHA AK KOMM'lOTEpHi Ta iHGOPMAUIMHO-KOMYHIKALiMHI TeXHONOr, NOWWPEHHA KOMN'IOTEPHMUX
nporpam HaB4aNbHOIO MPU3HAYEHHSA TOWO. Barxknnsum GaKTOpOM CTaE MOXK/IMBICTb AOCTYNY A0 HAaBYaNbHUX MaTepianis yepes
mepexy Internet, a Takox Te, WO BCe HAaBYaHHA NPOBOAUTLCA 3@ AOMNOMOrOH HOBITHIX TexHoorih. Came BOHM i 3abe3neuyioTb
3ara/IbHOA0CTYNHICTb | HUYXKYY BapTICTb ANCTAHLIMHOIO HAaBYaHHA, HAZAUYM MOXK/IMBICTb 3400yTH OCBITY 6€3 BigpwmBy Big poboTK
4n nepeisgy B iHWeE MicTO. PO3BUTOK AMCTAHUiMHOI OCBITU CTaB MOM/AMBUM 3aBAAKWM Cy4aCHWM [OCATHEHHAM B obnacTi
iHpOpPMaLiiHO-KOMYHIKaL,iMHUX TeXHONOTil, 3acobam MacoBoi iHpopmaLii Tow,o.

AHani3 akTyanbHUX pocnigeHb. Npobnemam i MOXKAMBOCTAM BUKOPUCTAHHA cucTtemn Moodle y HaBYabHOMY NPOLLECi
npuceadeHo pgocnigxeHHsa: . I'. bpitueHko, B.MM. bpuriHua, B.B. NaBpuneHka, C.0. Noanacosa, B.[. MNoneHka, O.€. COKyNbCbKOrO,
B.HO. CtpenbHikoBa, t0.B. Tpuyca, B.M. ®paHuyka, O.A. LUymeiika. MuTaHHA 3acTocyBaHHA Moodle nig yac BMKNagaHHA
po3srnaganv H.B. FatanbcbKa, |.B. TuweHko, INA. YepegHiveHko, /1.H0. WanpaH, 10.0. Wseub Ta iHWi.

MpoTe B pe3ynbTaTi 34iMCHEHOrO aHani3y HayKOBUX A)Kepen BUABMEHO, L0 NMUTAHHA BUKOPUCTAHHA 3acobiB cuctemu
Moodle nig yac BUKnagaHHa aucumnninm «CTatucTMyHa ob6pobKa AaHMX» He JOCTaTHLO BMCBIT/IHOBAACh Y HAyKOBIl NiTepaTypi i
noTpebye rpyHTOBHOTO AOCNIAKEHHSA.
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Mera craTtTi. Baxkn1MBoto CKNaf0Bo0 NiArOTOBKM daxiBLA € CTAHOBNEHHA CTYAEHTA AK NOBHOLHHOIO cy6’eKTa HaBYabHOI
BiAaNbHOCTI, POpMyBaHHA MOTUBIB HaBYaHHS, Ni3HaBabHUX NOTPe6, GopPMyBaHHSA Ljifel, NPaKTUYHOI cBigoMOCTi. Mepexig BULLMNX
HaBYa/IbHUX 3aKNaAiB Ha TEXHONOri AUCTAHLIMHOrO HaBYyaHHA cnpuae Oinbl iHTEHCMBHOMY HaBYaAHHIO, A03BONAOTb
edekTMBHiIWe ycyBaTU Hap’epu, AKi MOXKYTb NEPELIKOAUTU OTPUMAHHIO NOBHOLHHOI OCBITW. 3 OrNAA4y Ha Le MeTol CTaTTi €
BUCBIT/IEHHA MO/MBOCTEN BUKNAAaHHA Kypcy «CTaTuCTMYHA 06pobKa aaHux» nobyaosaHoro Ha nnatdopmi Moodle.

Metoau pocnigKeHHA. AHani3 Ta ys3ara/ibHEHHA HaBYa/IbHO-METOAMYHOI NiTepaTypu 3 nNpobnemu AO0CNiaKeHHs,
NOPIBHAHHA Ta CMCTEMATU3aLLiA TEOPETUYHUX JaHUX, TEOPETUYHE MPOEKTYBaHHA Ta MOAEN0BAaHHA HaBYaIbHOMO NpoLecy.

Buknapg ocHosHOro marepiany. Pesynbtatom po3BUTKY iHGOPMALMHO-KOMYHIKaLiAHMX TEXHONONIN B OCTaHHI KinbKa
POKiB CTaB NOAaNbluMiA PO3BUTOK Ta BNPOBAAMKEHHA OUCTAHUIMHOIO HaB4YaHHA. OCTaHHIM Yacom ronoBHOK Mpobsemoto, AKa
nocTae B npoueci HaBYyaHHA, € 4Yac. [oWyK anbTepHaTMBHMX LWAAXIB HaBYaHHA € He HOBOM, a, AK i paHile, aKTyanbHOM
npobsemoto.

AKICHO HOBi MOX/IMBOCTI YAOCKOHANOBAHHA 3HaHb HaAalTb IHPOPMALIMHO-KOMYHIKaLiMHI TeXHOMOTii HaBYaHHA Ha
BifiCTaHi 3 BUKOPUCTAHHAM KOMN'IOTEPHUX MepexK. HOBU3HY KOMKHOT KOHKPETHOI TeXHO/OTiT BU3HAYatoTb HAYKOBI NPMHLMNN Ta
3aco6u, AKi B Hilli BUKOPMCTOBYIOTbCA. Y Cy4yacHUX ymoBax iHGOpMaLiliHi TexHoNOril po3rnafatoTbCa He TilbKM AK 3acib
paLioHanbHOT opraHisauii iHpopmauiiHOro cepefloBMLLLA Cy4aCHOrO CyCMiNbCTBa, a/ie i AK OCHOBHMIA KaTani3aTop npouecy 1oro
NoAaNbLWOro PO3BUTKY Ha LWAAXY HAYKOBO-TEXHIYHOTO nporpecy [1].

IHpopMaLiiHO-KOMYHIKaLiiHi  TeXHONOri HaBYaHHA € CYKYMHICTIO NPOrpamHuX, TEXHIYHWX, KOMN'tOTepHUX i
KOMYHiKaLinHUX 3acobiB, a TaKoX CrnocobiB i HOBAaTOPCbKMX METOAIB iXHbOTO 3aCTOCYBaHHA ANA 3abe3neyeHHs BUCOKOI
edeKTMBHOCTI 11 iHpopmaTM3aL,ii HaBYaIbHOrO Npouecy.

Came 3aBAAKM WIMPOKOMY PO3MOBCIOAMKEHHIO Mepexki |HTepHeTy, AKa NPONOHYE BeaAuKi iHpopmaLiliHi baratcTBa Ta
HeLopori MeToAM OBOIOAIHHA HUMM, 3'ABNAIOTLCA HOBI MO/MBOCTI OTPMMAHHA OCBITU. Ha cydacHOMy eTani po3BUTKY HayKM,
Konn daxisuto AOBOAUTLCA BAOCKOHAMOBATUCA MPOTATOM BCbOrO KUTTA, [OCTYN A0 pi3HOi iHGopmauii ctae npobremoto.
3abe3neunTH Lelt JOCTYN MOXKe | NOBMHHA AWUCTaHLiHa OCBiTa.

[ucTtaHuiliHe HaBYaHHA — Le Take HaBYaHHA, Mig Yac AKOro HaZaHHA ICTOTHOI YaCTMHW HaBYaNbHOro MaTtepiany i 6inbwa
YacTUHa B3aEMOAIT 3 BUKNALa4YeM 34iACHIOI0THCA 3 BUKOPUCTAHHAM Cy4acHUX iHPOPMaL,iMHMUX TEXHONOFIN: CynyTHMKOBMX 3B’ A3KIB,
KOMN'IOTEPHUX TENIEKOMYHIKaLil, TenebadyeHHA, MynbTUMeia, HaBYa/IbHUX CUCTEM.

Y AWUCTaHLUiNHOMY HaBYaHHI 3MICT Kypcy MOXKe OyTVM NAacMBHWUM i aKTUBHMM. Y Neplwiomy BMNAAKY BUPILWYETLCA NpocTe
3aBAaHHA nepegadi iHbopmauii y Burnagi Tekcty, rpadikis um Tabamub. Tomy gns po3pobKM TaKOro 3MICTy Kypcy MOKHa
BMKOPUCTaTW MoLlIMpeHi iHcTpymeHTn Tuny Microsoft Office (Word, Excel, Power Point) Towo. MpoTe cy4yacHi Komn’toTepHi
TeXHO/orii A03BONAOTb 3HAYHO bBinblue: BUKOPUCTAHHA aHimauji, ayaio i BigeoiHpopmauii, BByAOBaHUX CUCTEM KOHTPO/IO
HaBYaHHA | 3MiHa BUKNaAy KypCy 3a/1eXHO Bif, pe3y/bTaTiB KOHTPOIO.

Y BMILIMX HaBYaJbHWUX 3aKNafax Came BUKNAZA4Y € HOCIEM CNPaBXHbOrO 3HAHHA, MOBHOLHHA ocBiTa 6e3 sAKoro
HemonmBa. [ifanbHiCTb negarora AOMNOMAra€ y CTaHOB/IEHHI CTyAEeHTAa — MOBHOLHHOTO Cy6’eKTa HaBYaNbHOI AiANbHOCTI,
dopMyBaHHi Ni3HaBanbHMX NOTPED, MOTUBIB HaBYAHHA, NPAKTUYHOI CBIZAOMOCTI, GopMyBaHHI Linei. Haxkanb BNpoBaAKEHHA
OUCTAHUiIMHOrO HaB4YaHHS y BH3 3HMKYE ponb BMKIagaya, WO NPU3BOAUTL A0 HEraTUBHUX HaCifAKiB Ana ocobucTicHoro i
npodecinHOro CTaHOBNEHHSA CTyAeHTIB [2].

Ha eTani nepexoay BULLMX HaBYabHWUX 3aK3AiB HA TEXHONOTIT AUCTAHLIMHOIO HaBYaHHA MOYKe BUHUKHYTU paa npobaem
TaKMX K 3HELLHEHHA poAi Negarora; 3miwyBaHHA iHPOPMALLT Ta 3HaHb, WO TeX NPUBOAUTL A0 06e31104HEHHA 3HAHb; Bigpusy
HEeAOCBIAYEHOrO CTYAEHTa Bif, peasbHOro CBiTy B YMOBAX BipTya/ibHOi peafbHOCTI, AKA CTBOPEHAa MeperKeto |HTepHerT.

BupiweHHsA o3HaYeHnx Nnpobaem noTpebye opraHisaLii KOMMNNEKCHUX AOCNIAXKEHb, Big, UMX pe3y/ibTaTis i Oyae 3anexatn
HAyKoBa 06I'PyHTOBaHICTb Ta AKICTb HAaBYA/IbHUX KYPCiB, NPOrpam, eNeKTPOHHUX MiAPYYHMKIB i 3aC06iB ANCTAHLIMHOIO HaBYaHHSA
Y BMLLMX HaBYaNbHUX 3aKnagax YKpaiHm [2].

[na cTypeHTiB ¢isnKko-matematnyHoro dakynotety MHMNY imeHi B.I. KoponeHka 6yno po3pobaeHo gUCTaHLinHMI Kypc 3
pucumnniiy «CTaTucTnyHa 06pobKa AaHux», Moro po3pobKa 34ilicHIOBaNacs 3 BUKOPUCTAHHAM CalTy AMCTaHLiMHOIO HaBYaHHA
MonTaBcbKOro HauioHaNbHOrO NeAaroriYHoro yHisepcuTeTy imeHi B.I. KoponeHka.

MeToto BMKNAZaHHA HaBYaNbHOT gucumnniHM «CTaTMcTMYHA 06pobKa AaHUX» € GOPMYBAHHA Y CTYAEHTIB TEOPETUYHUX
yAB/NEHb NPO OCHOBHI Cy4acCHi MeToAM aHanisy AaHux, HeobxiaHi Ana ebeKkTMBHOI 0BPOBKMN YMCeNbHUX AAHWUX; BUPOBNEHHSA
HaBMYOK MPAKTUYHOIO 3aCTOCYBaHHA LIMX METOZIB, fIK 0 CAMOCTIMHO OTPUMAHWX Pe3y/bTaTiB eKCNepumMeEHTY, TaK i A0 iCHYoUMX
CTAaTUCTUYHUX AaHUX. OCHOBHMM 3aBAAHHAM BUBYEHHA AMCUMNAiIHU «CTaTUCTMYHA 0OpO6Ka AaHUX» KOMMN'OTEPHOT TEXHIKK Ta
NakeTiB NPUKNALHUX NPOrpam AN PO3B’A3yBaHHA MAaTEMATUYHUX 334,24 PerpeciiHoro Ta CTaTUCTUYHOIO aHaNi3y AaHUX.

Ouncumnnida «CTaTMCTMYHA 06pobKa AaHMX» 3@ HAaBYaNbHUM MNAHOM MiArOTOBKM MAricTpa HaneXuTb A0 HOPMATUBHOT
YaCTUHM LMKy NpodeciiHOT i NpaKTUYHOT NiArOTOBKM, WO BMBYAETLCA B | cemecTpi. Ha BUBYEHHA Kypcy BiABOoANTLCA 4 KpeguTu
ab6o 120 HaBYabHUX roauH, 3 AKMX 80 roAnH BiABEAEHI HAa CAaMOCTIliHY HAaBYa/IbHO-Ni3HaBa/IbHY PobOTY cTyAeHTIB, a 40 roauH —
Ha ayAMTOPHI 3aHATTA, AKI NPOBOAATLCA Y GOPMI NEKLINHNUX 3aHATb (22 roa.), NpakTMYHMX 3aHATb (18 roa.). Came Toi dakT, wWo
KiNbKICTb rOAMH CamMOCTIliHOT po6OTU CTYAEHTIB BABIYI NEPEBULLYE KiNbKICTb ayAUTOPHUX FOAMH € BATOMUM YUHHUKOM NOEAHAHHA
TpagMLiiHKUX 3ac06iB HaBYaHHA i3 3ac0baMm AMCTAHLIMHOIO HaBYaHHA.

[anuit kypc 6yB po3pobneHuii B cuctemi AncTaHuiitHoro HaB4YaHHA MOODLE, Aka, B nepuy 4epry, € nporpamHuUm
NPOAYKTOM i3 BiZAKPUTUM KOZLOM Ta € OCHOBOIO €1eKTPOHHOT NiATPMMKN HAaBYAHHA B Pi3HMX KpaiHax CBiTy. 3aBAAKMU LLbOMY cUCTEMA
MOODLE 6yna obpaHa Ansa CTBOPEHHS YCINSKUX KYPCiB MPUPOAHUYO-MaTEMATUYHOTO npodinto [4].

Po3milLeHHA HaBYaNbHOrO MaTtepiany W AOCTyn A0 HbOro BiAOYBanMCA 3 3aCTOCYBAHHAM CTaHAAPTHWUX NPOrpamHMX
3aco6iB. [laHWUW HaBYaNbHUI KYpPC CKNALAETLCA 3 HACTYNHUX IHTEPAKTUBHUX BNOKIB: NeKLiin, 1abopaToOpPHUX 3aHATb, KaneHaaps
nogain, TPEeHiHry, TECTIB Pi3HMX PiBHIB CKNaAHOCTI, bopyMy Ta rnocapito. HanoBHeHHA Kypcy Ta 0cobMBOCTI opraHisau,ii poboTtu 3
HUM 3an1eXaTb Bif, TOro, Ak dopmaT Kypcy obpaHo nNpu MOro CTBOPEHHI M HanawTyBaHHI. HanpuKnag, NOTUXKHEBUIA Ja€ 3MOry
po3noainatv 3acobu ANA BMBYEHHA HABYANLHOIO MmaTepiany 3a TMXKHAMM, NPOTATOM SAKUX MAAHYETbCA BUBYEHHA Kypcy, a
TEMATUYHUIA — YMOMKIUBIOE PO3N0AiN 3ac06iB AN1A BUBYEHHS HAaBYAIbHOTO MaTepiany 3a TeMamu.
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ABTOpP MOXe NPOBECTM pefaryBaHHA 3MiCTy KypCy B LOBi/IbHOMY MOPAZAKY, @ TAKOXK MOXKe e/leMeHTapHO Le 3pobuTu B
npoueci HaB4aHHA. [LoBONi NPOCTO A0 AUCTaHLiINMHOIO Kypcy A06aBnatoTbCA pisHi enemeHTH: Jlekuisa, 3asgaHHa, ®opym, Mnocapin
(CnoBHuk), YatiT.4. [3].
CTyfeHTaM NpoOMoHYeTbCA 6ibnioTeka Kypcy, A€ BOHW MOXYTb 3HAWTM yce HeobxiaHe ANA AeTaNbHOro BUBYEHHSA
matepiany. BKasaHi Kputepii OLiHIOBAaHHA 3HaHb CTYAEHTIB AEeHHOro HaBYaHHA, @ TAKOX METOAMYHI peKomeHaaLii N0 BUBYEHHIO
uiei gucumnniam (puc. 1).

COO - NHNY im. B.M KoponeHka  Yepaincsea (uk) = Ofcana [IMHTPIcHKD
Ha ronosHy Moi kypen DIZMKO-MATEMATHYHMI (ParynsTeT ananisy Ta AHANI3 paHux Peparyeatv
HABIFALISA [olo} MOLYK HA ®OPYMAX 2@
Ha ronoeHy E Hoeui qopym
-
3 “c"f: ::;E’c:;:y W rosoua nasiancia nporpama OCTAHHI HOBHHU [olo]
¥ Wil npogins I HasiansHa nporpama JTloaaTi HoBy Temy.
¥ MoTouHni kype 'ﬁ Kowrresk ouiHroBarA Vearal
~ Aania paHux N 104ep 07:36 Oxcana AMHTpIcKko
b Vs <l CamocTiiina poGota T
¥ Biasnax < Iansiayanste sasanta
b 3aransHe
b 25 MpypteHs - 31 MpyneHs B Temn nasoparopme sanaT
MAVBY THI noail ala}
P 1 CiveHs - 7 Civens ‘h Temu NPAKTHUHHK 33HATE =
P 8 GlueH - 14 CiveHs. . Hewae noit y MaiibyTHOMY
P 15 CiueHb - 21 Ciuems TlaTaKA R0 327Ky
_ MepeiTi 40 Kanenaaps...
b 22 CiueHs - 28 Civenb = MigpysHukn CTBOPUTH 3aXiA
b 29 CiueHb - 4 NioTui v
¥ 5 MoTid - 11 MioTi M5 CnoBHHK 3 aHaNI3y AaHx
¥ 12 NioTui - 18 NioTui Fnocapiii (cNoBHUEK) 3 aHanisy AaHMX, AKH GOPMyETLCA OCTAHHI Al =am
¥ 19 NioTwnl - 25 Mot CTYAGHTAMH B AKOCTI CAMOCTIHO! poGOTH. n c =z

Puc. 1. Cmpykmypa Kypcy «Cmamucmuy4Ha o6pobKa daHux»

TeopeTU4yHUI MaTepian NpeacTaBAeHUi y popmari nekuii, nicna AKoi CTyAeHTY NPOMNOHYETLCA BiANOBICTM HAa KOHTPO/bHI
NUTaHHA.

Cuctema Tectis BOyaoBaHa B OCBiTHIO cucTemy Moodle i € eNeKTPOHHMM OCBITHIM pecypcomM. BUKOHAHHSA TeCTy MOXK/MBe
B BOX peXUMax:

1) TecTyBaHHA No posainy;

2) nigcymkoBe TecTyBaHHA.

Cuctema TecTiB MOBHICTIO BifobparkeHa B CMCTEMI AMCTAHLIMHOrO HaBYaHHA, WO A03BoNAE GOPMYBATU 3anikosy
BiJIOMICTb 3 BIANOBIAHMMW KpPUTEPIAMK OLHIOBAaHHA. BuWKnagayeBi HAZAETbCA MOXAMUBICTL He AuMWIe CUCTEMATM3YBATU
TEOPETUYHUI | NPAKTUYHUI MaTepian, ane i ynpasaaTh OcBiTHIM npouecom [3].

Micna 3aBeplueHHA Kypcy BCi CTyAeHTM BMOpanucA 3 MifCyMKOBMM TeCTyBAaHHAM i MOKa3anu HanexkHi pesynbtatu
HaBYaHHA.

BUCHOBKU. |HdOpmaLiiHe HAMOBHEHHA AMCTAHWIMHOTO HABYaHHA MOBMHHO CNMPATUCA Ha  iHbopmaLiiHo-
KOMYHiKaLiiHuXx TexHonorii. Haibinbwe iHTEHCMBHOMY HaBYaHHIO CNpUAIOTL iIHGOPMALINHO-KOMYHIKaLiAHI TexHonorii, AKi
[,03BONAOTL ePeKTUBHILLE yCyBaTU Bap’epu, KOTPI NONAratOTb Y HEAOCTATHIX MaTepiaIbHUX MOXKINBOCTAX UM Pi3UYHUX BaZaX, i
AKI MOXYTb MepeLKoaKaTh OTPUMAHHIO MOBHOI BULLOT OCBITH, AKa Tak HeobxigHa B Hawomy BypemHOMYy CBiTi, HacMyeHomy
TEXHONIOTIYHUMM HOBUHKaMM.

Y xopi anpobauii Kypcy «CTaTucTMyHa 0bpobKa paHuMx» OynM CKOPEKTOBaHiI MPAKTMYHI 3aBOAHHA i cMcTema TecTis.
CTyZeHTU BUABUIN BUCOKY Mipy 3aLLiKaB/I€HOCTi y BUBYEHHI 3aNpONOHOBAHOIO MaTepiany i MOKasann HanexHi pesynbtatu.

OT)Ke, MpU CTBOPEHHI AMCTAHLIMHOrO Kypcy MW BWM3HAUYMAUCL 3i CTPYKTYpOK Ta 3MiCTOM AucuMnAiHW. [eTanbHo
NpoAyMaHo, AKi CaMOCTiliHi 3aBAAHHA 3MOXYTb BUKOHYBATU CTYAEHTU 3 AUCLUNAIHWU B 06CA3i roanH, aKi nepeabaveHi y posgini
CaMOCTIMHOT po60OTH, 3 TAKOXK YiTKY CMCTEMY OLLIHIOBAaHHA BMKOHAHWX 3aBAaHb. Mpauooumn HaL CTBOPEHHAM LbOro Kypcy, My
PO3yMinun, WO OUiHKM NiACYMKOBOI aTecTau,ii BUCTaBAATUMYTbCA 3riJHO i3 XKypHAOM Nporpamm.

Came guUCTaHUjiiHe HaBYaHHA AA€ NPaBO KOXKHIN N0AUHI He3aneXKHo Big, ii BiaAaneHoCTi Big, 3akNagiB ocBiTM 3alimaTuca
CaMOOCBITOI0, a Lie PObUTb BULLY OCBITY AOCTYMHOW A1 BCiX. AKTYaNbHICTb Npobaemu NigKpecntoe HeobxigHicTb BUBYEHHS i B
TaKMX HANpsAMKax, AK NigroToBka maibyTHix daxiBLiB 0 BUKOPUCTAHHA B HAaBYa/IbHOMY NPOLLECi BCECBITHbOT Mepei IHTepHeT Ta
BMBYEHHA 0co6MBOCTe poboTH Neaarora (TblOTOPa) B CUCTEMi AUCTAHLIMHOIO HaBYaHHS.
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THE POSSIBILITY OF TEACHING THE COURSE “STATISTICAL PROCESSING OF THE DATA” BY MEANS OF MOODLE
Krivtsova O.P., Dmytriienko O.0O.
Poltava V.G. Korolenko National Pedagogical University, Ukraine

Abstract. This abstract is devoted to particularities of using the Moodle system in the process of teaching the course
“Statistical processing of the data” in Poltava V.G. Korolenko National Pedagogical University. The content and structure of
created online course, which is used for assessing students, was analyzed.

The possibilities of solving the problems of education by e-learning were analyzed. These possibilities help to have more
intensive learning and allow covering the distance more efficient, overcoming the obstacles, which are caused by lack of
opportunities or physical handicaps that can hinder the decent education.

The goal of the course “Statistical processing of the data” is set and it implies the formation of students’ theoretical views
on basis of modern methods of data analysis, which are necessary for effective processing of numeric data and elaborating skills
of practical usage of these methods for collected results as well as for already existed data.

There are explanations of the learning materials allocation and the existing variants of accessing these materials with the
help of standard programs. It contains the description of interactive blocks that are parts of the course: lectures, lab exercises,
calendar and training, tests of different proficiency levels, forum and glossary. The possibilities of designing the course and its
features of organizing the work were presented as well. This work process depends on the course, its design and settings.

It is concluded that there is a possibility of usage e-learning course “Statistical processing of the data” in the process of
teaching, which helps to teach students, especially those, who has individual education plan. It was emphasized the necessity of
studying the Moodle potential for the training future professionals to use the Internet with educational purpose and studying the
peculiarities of teacher’s work in the e-learning system.

Key words: distance education, information and communication technologies (ICT), teaching, e-learning, Moodle system,
training course.
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TEOPETUYHWUI AHANI3 3MICTY FOTOBHOCTI MAMBYTHIX ®AXIBLIB EKOHOMIYHUX CNELIIAIbHOCTEN
[10 NPO®ECIAHOI AIANbHOCTI

AHomayia. Cmammsa npuceaYyeHa meopemuyHOMY aHAnI3y 00CniOxeHsb i3 nedazoeiku U akmeonoeii ujodo npobaemu
B8U3HAYeHHA 3Mmicmy 20mosHocmi malibymHix gaxiguie ekoHoMiYHuUX cneyiansHocmeli 0o npogpeciliHoi disnbHocM, i 3HaYeHHsA
00118 npogpeciliHo2o cmaHosaeHHA malibymHix ghaxisyie y npoueci HABYAHHSA y BUUOMY HABYAAbHOMY 3aKAa0i. BusHavyeHo posb
OCHOBHUX OeiHiyili, AKi enausaomMe Ha GopmMysaHHs 20mosHocmi 00 npogeciliHoi dianeHocmi malibymHix ekoHomicmis,
YMOYHeHOo MoHAMIliHo-KamezopiansHuli anapam nposedeHo20 00Cni0MeHHA. 30Kpema, Cy4yacHi yMosu PUHKY cmasasme
MPUHYUNOBO HOBI BUMO2U 00 MOs00UX (haxisyie eKOHOMIYHUX crieyiansHocmell. 38axarO4U HA Ye, 8UMA2A€ 800CKOHAMAEHHSA AK
cam npoyec HAsYaHHA y euwili wkKosi 3a2aa10M, MAK i PopMysaHHA 20mMosHOCMI ¢haxieuyie eKOHOMiYHO20 npoginto 0o
npogeciliHoi dianeHocmi 30kpema. [MokasHUKom npogpeciliHoi chpopmosaHocmi ocobucmocmi ma i MopasnbHO-MNCUX0n02iYHOT
3pinocmi, HeobxioHoi 07 i sucokoi npogbeciliHoi disnbHOocmi €, Hacamnepeod, npogecilina 2omosHicme. Ha dymky asmopa, nid
20mosHicmio 0o MalibymHeoi npogeciliHoi difsnbHOCMIi MU MOXeMOo pPo3ymimu iHmMe2pamusHy XapaKkmepucmuky 3 mMaxkum
3micmom: HeobxiOHuli Habip KomnemeHryili; HaseHicmb cmilikux UiHHICHUX opieHmauyili cmocosHo MalibymHeoi npogeciliHoi
dianeHocmi U chopmosaHicme nesHUx ocobucmicHux akocmeli. Ha asmopcokuli noznad, cneyugika ¢popmyeaHHs npogeciliHoi
20mMoBHOCMI ¢haxisyie eKOHOMIYHO20 MPOQinto Mosfg2a€ 8 KOHCMPYHBAHHI 3Micmy Mi020mo8KU HA NMPUHYUNAax yinicHocmi i
cucmemHocmi ma HeobxiOHocmi 8paxysaHHA ocobausocmeli MmalibymHboi npogeciliHoi disnbHocmi ekoHomicma (¢hopmyeaHHA
20mosHocmi 0o peanizayii 36anaHcosaHoi npogeciliHoi dianbHOCMi 8 E€KOHOMIYHOI 2any3i, ehpeKmusHOi KoOMyHiKauiliHoi
830€MO0ii, p038’A3AHHA HECMAHOAPMHUX EKOHOMIYHUX 3080aHb, YMIHHA mucaumu i dismu 8 KameaopianeHili cucmemi puHKoeoi
eKOHOMIKU, | camopeaynayii Ha OCHO8i KOoMemeHMHO20 BUKOPUCMAHHA haxieyem 671aCH020 iHOUBIOYanbHO20 CMUSIO
disneHocmi) 8 xo0di 8id6opy cmpykmypu i 3micmy nidzomosKku. FomosHicme malibymHix ghaxieyis ekoHomiyHUX cneyianeHocmedl
8uCMynae hyHOAMeHmMasabHOK OCHOBOK AKICHOI nMpodgeciliHoi Nid2omoeKu, 8uU3HAYaE NpoghecioHaniam malibymHeo2o ¢axisys,
0de 3MO2y MOKCUMAsbHO peanidysamu cebe 8 KOHKpemHili OifnbHOCMI, Crpus€e CaAmMoB8OOCKOHA/IEHHIO, CaMOPO38UMKY
ocobucmocmi malibymHbo20 haxisysa-ekoHomicma.

Knwuoei cnoea: suwuli HasyaneHuli 3aKAad, cmyodeHm, B8UMYCKHUK, 20mosHicme 00 malibymHeoi npogeciliHoi
0if1I6HOCMI, KOHKYPEHMOCMPOMOXCHICMb, K/AHOY08i eneMeHmu 20mosHocmi 00 npogpeciliHoi dianeHocmi malibymHix ¢axisyie
eKOHOMIYHUX cneyiansHocmed.

MocraHoBKa npobnemu. MpodeciiHa NiAroToBKa CTYAEHTIB NOBMHHA BiAPI3HATUCA BUCOKMM piBHEM GOPMYBaHHA iX
KOHKYPEHTOCNPOMOXXHOCTI, OCKi/JIbKM 3aroCTpeHHs KOHKYPEeHLii Ha PUMHKY MNpaui BMMAarae Bif, KOXKHOi J0OAUMHU, TUM binblwe
¢daxiBuA, BUCOKOTO PiBHA PO3BUTKY KPeaTMBHMX 34i6HOCTEN i NparHeHHA 40 MaKCMMasibHOT peanisalii cBoro ocobmncToro TBOPYOro
noTeHuiany. Baxknvee micue B cuctemi BUMOT A0 NiArOTOBKM BUCOKOKBANidiKOBAaHMX daxiBLiB 3aliMa€E He TiNbKM TBOpPYMI Ta
NigepcbKnii noTeHwian, a M 0CoBUCTICHMI NOTEHLian i IX KOHKYPEHTOCNPOMOXKHICTb, @ TAKOXK CTYMiHb FOTOBHOCTI A0 NpodeciliHoi
ApianbHocTi. Oco6/MBO Le CTOCYETHCA CTYAEHTIB EKOHOMIYHMX CMNeLiaIbHOCTEN BULMX HAaBYA/IbHUX 3aKa4iB, AKi B NO4a/IbLIOMY
CTaloTb CNiBPOBITHMKAMMN KOMEPLiHMX OpraHi3auin, KepiBHUKaMK AK NPUBATHUX, TaK i AePKABHUX CTPYKTYP.

AHani3 ocTaHHix pocnig)KeHb i ny6nikauii. PisHi acnekTy 3a3HauyeHoi npobnemu gocnigxysann B. BaligeHko [1],
A. Bepbuubkuit, M. Inbasosa [2], O. Maspwunosa [3], A. Kotosa [6], O. OneliHukosa [7], B. OHuwweHKo [8] Towo. MpoTe nuTaHHA
040 BU3HAYEHHA 3MICTYy rOTOBHOCTI ManbyTHix ¢axiBuiB A0 NpodeciiHOT 4iaNbHOCTI 1 MOKNNBOCTI BN/MBATK Ha ii piBeHb i fOCI
DUCKYCilHe.

MeTa Aocnig:KeHHs — MONSrae y TEeOPeTUYHOMY aHanisi 3MiCTy TFOTOBHOCTI MaMbyTHiIX ¢axiBLiB EKOHOMIYHMX
cneujanbHocTel 8o nNpodeciiHoi AiANbHOCTI 3 ypaxyBaHHAM 3406yTKiB Nefarorikv M akmeonorii.
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MeTogu pocnipyeHHA: [ig 4yac npoBeAeHOro AOCNiAMKEeHHSA npouecy GOpPMyBaHHA TOTOBHOCTI 40 NpodecinHoi
OiANbHOCTI MalibyTHbOT eKOHOMICTa Y10 BUKOPUCTAHO KOMMJIEKC TEOPETUYHUX METOAIB, Cepea AKUX: CUCTEMHUI | NOPIBHANBHUI
aHani3 NcMxooro-nesaroriyHol Ta HaB4asIbHO-METOAMYHOI 3 NPobaeM JOCNIAXKEHHSA; y3ara/lbHEHHA TOLLO.

BuKnag ocHoBHOro marepiany. MoHATTA «akmeonoria» ynepwe 6yno ssegeHo H. A. PubHukosum B 1928 poui ana

nosHayeHHa ocobaMBOro po3giny BiKOBOI ncuxonorii — ncuxonorii gopocnocti. MpodeciiHa akmeosoria  A0CNIAKYE
npodecioHaniam ocobucTocTi i 0COBUCTICHOI AiANbHOCTI, 30KpPema, TBOPYOI AifNbHOCTI i MalCTepHOCTI cneujianicta, Horo
npodecinHoro piBHA, 3aKOHOMIPHOCTI i TexHosorii camoaKTyanisauii i camopyxy A0 BeplMUH npodeciitHoi 3pinocTi Ta

MaNCTepPHOCTI, @ TaKoX aKTopu, WO CTUMY/OITb AOCATHEHHA L€l MaWCTEpHOCTI 4YM nepelwkoaKatoTb npodeciiHomy
CaMOBAOCKOHaNeHH0 [8, c. 319]. AKTyasbHICTb HAayKM aKMeosorii B KOHTEKCTI NpodeciiHOro po3BUTKY NoAArae y po3pobui
aKMEONOriYHOI CUCTEMUN PO3BUTKY KOHKYPEHTOCTPOMOXKHOCTI MalibyTHix daxiBLiB EKOHOMIYHWX cneLianbHOCTeN, AKa 3acCHOBaHa
Ha KOHKYPEHTOCNPOMOMHOCTI CUCTEMM HaABYaHHA Ta PO3BUTKY NpodecioHanismy y CTyAEHTIB-eKOHOMICTiB, BM3HAYEHHI
XapaKTePUCTUK, YMOB, GpaKTopiB BNIMBY Ha ix NpodeciliHe CTaHOBAEHHA Ta PO3BUTOK.

PopMyBaHHA KOHKYPEHTOCMPOMOXKHOIO, KOMMNETEHTHOrO ¢axiBuA HEMOX/AMBO, AKWO BiH He YCBIAOMOE BAAacHy
npodecinHy AiANbHICTb AK LiHHICTb. |HWKMMK cnoBamu, BUNYCKHMK BH3 noBuHeH matu npodeciiHo-LiHHICHI opieHTaLii. Takum
YMHOM, NPU BUBYEHHI Npobaemn GOPMyBaHHSA KOHKYPEHTOCNPOMOXKHOIO MalbyTHboro daxisus HeobxiagHO BpaxoByBaTH Take
NOHATTA AK «LiHHICHI OpiEHTALT» CTOCOBHO MaibyTHbOT NpodeciiiHOoi AiANbHOCTI. 19 KOHKYPEHTOCNPOMOXKHOTO BUMYCKHMKa BH3
XapPaKTEPHO He TiNIbKM HasfBHICTb NPOdeCiiHMX KOMNETeHLiN, 0COBUCTICHUX AKOCTEN, ane i NoBMHHE ByTK chopMOBaHE LiHHICHe
BiAHOWEHHsA [0 CBOEI ManbyTHbOI npodeciiHoi agisnbHOCT. LiHHICTE npodeciiHoi AisnbHOCTI He MOXe W He NOBWHHEe
po36yayBaTMCA i30/1bOBAHO Big, KOMNETEHLIN | AKOCTen ocobucTocTi. HasBHICTb y 0cobucTocTi npodeciiHo 3HaUYMMMX LiHHICHMX
opieHTaUill 3abe3neuyye cymniHHe BigHOWeHHA A0 obpaHoi npodecii, CNOHyYKae A0 CaMOBAOCKOHA/NEHHA, a BiACYTHICTb
NO3UTUBHOI OpiEHTaLi BigHOCHO ManbyTHbOI Npodecii MoXe CTaTU NPUYMHOI B MalbyTHbOMY NpodeciMHOro Kpaxy, cTati
NPUYMHOIO HWM3bKOI KOHKYPEHTOCMPOMOXKHOCTI daxiBLuA Ha PUHKY npaui. TaKUM YMHOM, KOHKYPEHTOCMPOMOKHUIN MO0AMNIMA
daxiseLb — LLe KOMMNETEHTHUI daxiBelb, WO NPOABAAETLCA B MOro rOTOBHOCTI A0 NPOdeCiNHOI AiANbHOCTI.

Mig roToBHicTIO A0 MaKbyTHBLOI NpodeciitHOiI AiANbHOCTI MM ByaeMo PO3yMITM iHTErpaTMBHY XapaKTEPUCTUKY, fKa
BKJIIOYQE:

- HeobxioHuli Habip KomnemeHyili. KomneTeHUjii BUNYCKHUKA NPOABAAIOTLCA | 3aCTOCOBYIOTLCA B MpoLeci NoAanbluoi
npodecinHoi gianbHocTi. Habip HeobXiAHMX KOMMNETEHLN BU3SHAYAETLCA CYTHICTIO NpodeciiHOI AiANbHOCTI, i 3micToMm.

- HaAsHicmb cmilikux YiHHICHUX opieHmauili cmocoeHo malibymHboi npogpeciliHoi dignsHocmi. LiiHHICHI opieHTauil
BM3Ha4aloTb NpodeciliHy cnpAMOBaHiCTb 0COBUCTOCTi, BOHM 3B'A3YHOTb IHTEPECU M aKTUBHICTb NOAMHU 3 KOHKPETHUM BUAOM
LifANbHOCTI.

- KOMIMEKC MesHuUx, copmosaHux ocobucmicHux sakocmel, wo 00380/8H0Mb ePEeKMUBHO BUKOHY8AMU CB0H
npodeciliHy disnbHicme. daxisui B npoueci NpodecinHoi AiANbHOCTI BUKOHYIOTb He Ti/IbKK NpodeciiHi, ane 1 couianbHi poni. Y
npoueci npauesnallTyBaHHA 1M NobyaoBM Kap'epy BOHWM B3AEMOAIIOTb i3 NpeacTaBHUKAMM Pi3HUX NPOdeCiiHUX i couianbHUX
cniBTOoBapuUCTB. Big TOro, Ake BpaKeHHA BOHW OyayTb 3anuwaTtb Npo cebe, AK BOHW edeKTUBHO BMOYAYIOTb CBOK cUCTEMy
KOMYHiKaL,ili, 6araTto B YoMy 3a/1€XKM1Tb iXHiV couianbHUi i npodecinHuii ycnix.

Ona toro wob nigrotysaT BUMYCKHMKA A0 npodeciiHoi AianbHocTi, TO6TO cHOpMyBaTU KOHKYPEHTOCMNPOMOMKHOIO
daxiBua HeobXiaAHO BUBYMTM BUMOTrM PobOTOAABLIB A0 HAABHOCTI KOMMNETEHLiM, 0COBUCTICHMX AKOCTEN, AKi, Ha IXHIO AYMKY,
HeobXifHi cydacHOMY BUMYCKHWKOBI, @ TaK CAaMO BUBYUTM LiHHICHI OpieHTaL,i, LLLO BN/MBAOTb HA FOTOBHICTb BUNMYCKHWUKA 0 CBOET
ManbyTHLOT NpodeciiHOI AianbHOCTI.

Ha Haw nornsg, po3raagatoun pisHi KomneTeHLUil foLiNbHO iX Knacudikysatn no 061acTax, y AKUX BOHWU HaWbinblue NoBHO
peanisytoTbea. O. OnelHMKOBa BUAINAE TPU rpynn: NpodecinHi KomneTeHLil, Wo BiAHOCATLCA A0 0baacTi npodeciiHOl A4isnbHOCTI;
HagnpodeciiHi, abo HacKpi3Hi, KomneTeHLii, NOB'A3aHi 3 0XOPOHOO NpaL,i 1 HABKO/IMLLHBOTO CEPEAOBULLA; KNHOHOBI KOMMETEHLLT,
WO BigHOCATLCA A0 BCiX BUAIB AiANbHOCTI, Y AKY BKAHOYEHA /IIOAMHA, WO W BM3HAYalOTb MOro 34aTHICTb o4epiKyBaTUM HOBI 1
aflanTyBaTW cTapi 3HAHHA A0 HOBUX KOHTEKCTIB, @ TaKOX afanTyBaTUCA A0 MIHAMBOI cuTyauii BnacHoro npodeciiHoro i
ocobucrticHoro pocty [7, c. 60].

[na Haworo gocniaxKeHHs iHTepec NpeacTaBAAOTb NPOdeCiliHi M KNoYoBi KomneTeHLii. Po3rnaHemo ix 6inblw foKNagHO.
B. BaligeHKo [1] BBaKae, o npodeciitHi KomneTeHLil — ue NpodeciHi 3HaHHA, Lo BKAOYAIOTb, YMIHHA 1 HABUYKKM, YMIHHA 4iaTK
edeKTMBHO, 3 BUCOKMM CTYNeHeM CaMOpEery/toBaHHA, CAaMOOLHKM, LWBUAKOK 1 FHYYKOIO peaKLierd Ha AMHaMiKy OBCTaBWH i
cepeposua. OTxe, npodeciiiHi KomneTeHLji 38'A3aHi 6e3nocepeAHbO i3 NPOPeCiiHO AiANbHICTIO. IXHIN 3MiCT y cydacHMxX
ymoBax BU3Ha4a€ [lepKaBHUM OCBITHIW cTaHAAPT.

Jani posrnsHemo, wo cobolo NpeacTaBAlOTb KAOYOBI KomneTeHLii. Kno4yosi KomneTeHuii — ue KomneTeHLuii, wo
3a6e3neyytoTb YCMilWHY AiANbHICTb NIOANHN B Cy4aCHOMY CyCMiNbCTBI He3anexKHo Big obnacTti npodeciliHoi gianbHocTi [13, c. 46].
KntouoBi KomneTeHL,ii BU3Ha4YatoTb coLlianbHO-npodeciiHy MobinbHicTb $axiBLiB, 4O3BONAOTL YCNIWHO afanTyBaTUCA B Pi3HUX
coujianbHuUX i npodeciiHmx cnisToBapucTeax [2, c. 33]. [l. KoToBa BBarKag, L0 «... B YCTaHOBAX NpodecinHoi 0CBiTU He MoxKe byTn
NOBHICTIO cHOPMOBAHMI TON TUN KOMMeTeHL,i, AKMIN HeobxiaHWI daxiBuesi B poboTi. Y pamKkax cuctemu npodecinHoi ocsitn
MoXKe ByTn chopmoBaHUt NEBHMI piBEHb FOTOBHOCTI (34aTHOCTI) A0 dOopMyBaHHA KOMNETEHLT, [0 CKNaAYy AKOI BXOAATH 3HAHHA,
YMiHHS, HaBMYKM, OCOBMCTICHI AKOCTI, MOTUBAL,A...» [6, C.6]. TAKMM YNHOM, MOXKHa 3pOBUTU BUCHOBOK, WO B Cy4aCHUX YMOBAX
ons epeKTUBHOI TPYA0BOI AiANbHOCTI OAHUX Nvwe NpodeciiHMX KoOMMNeTeHLi HefoCTaTHbO, 0COb6MBE 3HAYEHHS MatoTb i
K/IIOYOBi KOMNETeHLi.

I. FTony6, €. KoraH, |. duwmaH BBaKatoTb, LWLO KAOYOBI NpodeciitHi KomneTeHu,ji e Taki KomneTeHLii, AKUMU NOBUHEH
BOJIOAITM KOXXHWI NpauiBHUK (NnpodecioHan) i aKki 3acTocoBytoTbeA B chepi BUpobHMUMX (NpodecitHmX) | TPYA0BUX BiAHOCKH Y
uinomy. MoHATTA «npodeciiiHi» B LbOMY BUNAAKY 33[,a€ KOHTEKCT i 3HUIKYE PiBEHb YHIBEPCANIbHOCTI KAOYOBMX KOMMNETEHLiN 40
PiBHA TPYAOBOI A4iANBbHOCTI, @ MOHATTA «K/AOYOBI» HE A,03BO/IAE 3HU3UTHU iX 4,0 PiBHA KOHKPETHOI NpodeciiHoi gisnbHocTi [4, c.164].

OTmke, nig KNOYOBUMU NPOGDECIMHUMM KOMMETEHLIAMU CTOCOBHO ¢axiBLA €KOHOMIYHOIO HamnpAMKY NiAroTOBKU MU
6ynemo po3ymiT KOMMeTeHL,ji, Wo [03BONAI0Tb NPOAYKTMBHO BMKOHYBATW 3aBAaHHA B npoueci npodeciinHoi aianbHocTi, y
BCINAKMX npodeciiHmx cuTyauisx. KombiHauia B o4HOMY BM3HAYeHHi TepMiHa «KNOYOBI» i «npodecivHi» [03BONATL Ham
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BMAiNEHI KOMNEeTeHLi 3aCTOCOBYBaTU [0 MalibyTHiX $axiBLiB EKOHOMIYHOIO HanNpPsAMKY MigroTOBKK B LiNOMY, TO6TO 6e3 06iky
cneundikm npodecinHoi gisnbHOCTI.

Oani  po3rnaHemo, AKMMWM  OCOBUCTICHUMWM  AKOCTAMW  MOBMHEH  BOMOAITM Ha  OCOBMCTICHOMY  piBHi
KOHKYPEHTOCMPOMOXKHUI ¢axiBeupb. Pi3Hi AOCNIAHWMKM BUAINATL Pi3Hi OCOBUCTICHI AKOCTI, fAKi, Ha IXHIO AyMKY, HeobXiaHi
Cy4aCHOMY KOHKYpPeHTOCNpPOMOXKHOMY daxisuesi. H. [ManynoBcbka BWAINAE HACTynHi 3HaYMmi OCOBMUCTICHI AKocTi anA
MalibyTHboro daxisus — Le BiANOBiAaNbHICTb, MPAarHeHHs 40 AOCATHEHb, KPeaTUBHICTb, pednekcis [9, c. 13]. MoKHa Big3HauMTH
poboTy O. TpodimoBOi, BOHA TaKOXK, YBarKaE, W0 NpodeciiHO 3HaUMMi AKOCTI — Lie BignoBiganbHICTb, 34aTHICTL NOBECTU 3a C0b0to,
pe3ynbTaTUBHICTb, YMIHHA NpaLlOBaTN B KOMaHAI, 34aTHICTb A0 NPUAHATTA pilleHb, OBOAUTM CpaBa A0 pe3y/ibTaTy, NOAUBUTUCA
Ha npobsiemy 3 6OKyY, BUPaXKaTU CBOT AYMKM, YMIHHA CyXaTu iHWKX, 06'eKTMBHA camoouiHKa [11, c.7].

Tenep po3rnfHEMO TPETHO CKAaZoBY TFOTOBHOCTI BMMYCKHMKA A0 MaWbyTHbOI npodeciMHoi AianbHOCTI — UjiHHICHI
opieHTaLii. MOHATTA UiHHICHI OpiEHTALT» MOYKHa BU3HAYMUTK, AK YCTaHOBKY 0COBUCTOCTI Ha Ti, ab0 iHWIi LiHHOCTIi maTepianbHOI
LYXOBHOI KynbTypu cycninbceTea [5, c. 197 — 198]. O. FaBpuaoBa BigHOCUTb LiHHICHI OpieHTALLT 40 HAaMBaXK/IMBILLMX KOMMNOHEHTIB
CTPYKTYpPU 0COBUCTOCTi, MO CTyneHio cHOPMOBAHOCTI AKMX MOMKHA CyAMTM NpO piBeHb PO3BUTKY ocobucrtocTi [3, c. 43].
[O. YepHWneBCcbKUI Mig, WiHHICHUMM OpiEHTALIAMM PO3ymie BMBOpYE BIQHOWEHHA NOAMHM A0 MaTepiasibHUX i AYXOBHUX
LiHHOCTEMN, CcMCTEeMY MOro YCTaHOBOK, NepeKoHaHb, nepesar, 0ocobansy noseiHky [12, c. 11]. Ha Haw nornsg, AaHe BU3HAYEHHsA
HaMbiNbL NOBHO BiA0OPaXKae 3MICT LLIHHICHUX OPIEHTALM NOANHM, IXHIN AMHAMIYHUIA XapaKTep, iX QYHKLIi 1 3HAYEHHA B XKUTTI
NOAUHU, B MOTO PO3BUTKY.

Ha nigcrasi npoBeaeHoro aHanisy pobiTt pisHUX AOCAIAHMKIB MOXKHA BiA3HAYMUTK, WO LWiHHICHI OpieHTaLii BUKOHYIOTb pAag,
3HAUUMMX QYHKLIN Y KUTTI NIOAMHU: LiHHICHI OpiEHTALIT OpIEHTYIOTb NOAMHY B MPUPOAHOMY W COLiaNibHOMY CBITi, GopMytoun
BNOPAAKOBAHY M OCMUCNEHY KAPTUHY; GOPMYIOTb EMOLiMHE BifHOWEHHA OCOBUCTOCTI A0 PI3HUX ABULY, KUTTA; BUCTYMNAKOTb Y
AKOCTi PEaNbHO AjoYMX MOTUBIB | AyKepen OCMUCIEHHA CBOTO ByTTA, BeAyTb 0 POCTY M YAOCKOHat0BaHHIO 0COBUCTOCTI B npoueci
B/IACHOIO NOC/A0BHOrO PO3BMTKY; BUCTYMAIOTb Y AKOCTI CaMOperyaaTopis NoBesiHKM 0COBUCTOCTi; BUKOHYHOTb KOHTPOOKOYY
bYHKUO, BiACNIAKOBYHOYM CTYMNiHb OCBOEHHA OCOOUCTICTIO LLIHHICHUX OPIEHTALLI B OKPEMUX COLLIOKYIbTYPHUX yMoBax. K. PaBeH
nuwe npo Te, Wwo bopmyBaHHA npodecioHana — ue, Hacamnepesa, npobaema BUXOBaHHA NpodecioHana Ak 0cobUCTOCTi: «... picT
KOMMNETEHTHOCTI 6e3ynnuHHO NOoB'A3aHMIA i3 CUCTEeMOIO LjiHHOCTe. TOMy BUSABAEHHA LiHHICHMX OpieHTaLin iHAMBIAA, HAadaHHA
MOMY LLOMOMOTU 3 METOH BiflbLL ACHOTO IXHbOIO YCBIAOM/IEHHS, PilLEHHA LLIHHICHUX KOHOIKTIB | OLiHKM a/IbTEPHATMB € OCHOBOO
6yAab-AKOi Nporpamu po3BUTKY KomneTeHTHocTi» [10, c.187].

BUCHOBKM AOCNiIAMXKEHHA | NepcneKTUBM NOAANbLUMX PO3BIAOK Y AAHOMY HAaNPAMKY. TakKMM YMHOM, OZHIEI i3 npobaem
CY4acHOro CycnifibCTBa € NiAroTOBKa KOHKYPEHTOCMPOMOXKHMUX daxisuis. CycninbcTBy NOTPiOHUI daxiBeub, AKMIK MOXKe
CaMOCTIMHO OPiEHTYBATUCA Y LIBUAKO MiIHAMBUX YMOBAX, MaTW BUCOKMUI piBEeHb Ni3HaBaNbHUX 34i6HOCTeN, roToBuiA 6paTti Ha cebe
BiANOBIAANbHICTD 3a PIilUEHHA, MPUUAHATI B HECTaHAAPTHMX CUTyaLisX, WO M NparHe [OCATTM MAKCMMaNbHO MOMK/IMBOIO
pe3ynbTaTy. [0/I0BHOIO YMOBOK KOHKYPEHTOCMPOMOXKHOCTI BUNYCKHUKA eKOHOMIYHOro BH3 € ioro rotoBHicTb A0 MaltbyTHbOI
npodecinHoi AisnbHOCTI.

Mif roToBHicTIO 0 ManbyTHLOI NPOECINHOT AIANBHOCTI MU PO3YMIEMO IHTErPATUBHY XapaKTEPUCTUKY 3 TaKUM 3MiCTOM:
HeobXigHMIN Habip KOMNeTeHLUi; HAaABHICTb CTIMKMUX LiHHICHUX OpiEHTaLih CTOCOBHO ManbyTHbOi npodeciiHoi AianbHOCTI 1
chopmoBaHicTb NeBHMX 0COBUCTICHMX AKOCTel. Takox, cneumdika bopmyBaHHA NpodeciinHoT roToBHOCTI haxiBLiB EKOHOMIYHOTO
npodinto NoNArae B KOHCTPYIOBaHHI 3MICTy NiAFOTOBKM Ha MPUHUMMNAX LiNiCHOCTI i CUCTEMHOCTI Ta HEOBXiAHOCTI BpaxyBaHHA
ocobnumsoctelt MabyTHbOI NpPodecinHOT AiANbHOCTI eKoHoMicTa (bopmyBaHHA TOTOBHOCTI [0 peanisauii 36anaHcoBaHol
npodecinHoi  AiANbHOCTI B EKOHOMIYHOI ranysi, edeKTMBHOI KOMYHiKaLiMHOT B3aemogii, po3B’A3aHHA HEeCTaHAAPTHUX
€KOHOMIYHMX 3aBAaHb i CamoperynaLii Ha OCHOBI KOMMNETEHTHOrO BUKOPUCTaHHA daxiBuem BAAaCHOro iHAWBIAYaNbHOrO CTUIO
BLiANbHOCTI) B X04i BiabOpy CTPYKTYPM i 3MICTY NiAroTOBKM.

3 meTolo GOpMyBaHHA BMCOKOrO PiBHA Ta NoZanblwoi NpodeciiHoi KOHKYPEHTOCMPOMONKHOCTI daxiBua, AOCATHEHHA
npodecinHoro ycnixy i MoXXn1MBocTel peanisalii TBOPYOro NOTEHLaNy Ba*KNMBO 3ab6e3neunTi HasBHICTb BiANOBIAHMX yMOB AnA
TBOPYOi Camopeanisauii Ta CamMOBMPANKEHHA, OBOJIOAIHHA pPedNeKCiEld KOHKYPEHTHOI CKNagoBoi npodecinHoi aianbHOCTI
ManbyTHix daxisLiB, Le € NePCNEeKTUBHUM HAaNPAMKOM A8 NOAANbLINX AOCAIAMKEHb.
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THEORETICAL ANALYSIS IN THE STRUCTURE OF READINESS FUTURE EXPERTS OF ECONOMICS TO THE PROFESSION
Ruslan Kubanov
Institute for innovative education Kyiv national university of construction and architecture, Ukraine
Abstract. The article is devoted to theoretical analysis of researches on pedagogy and acmeology concerning the problem

of determining the content of the readiness of future specialists of economic specialties for professional activity, its importance
for the professional formation of future specialists in the process of studying at a higher educational institution. The role of the
main definitions influencing the formation of preparedness for the professional activity of future economists is determined, the
concept-categorical apparatus of the conducted research is specified. In particular, modern market conditions place principally
new demands on young specialists in economic specialties. In view of this, it is necessary to improve both the process of studying
at the higher school in general and the formation of the readiness of the specialists of the economic profile for professional activity
in particular. An indicator of professional development of the person and its moral and psychological maturity, necessary for its
high professional activity, is, first of all, professional readiness. According to the author, under readiness for future professional
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activity, we can understand the integrative characteristic with the following content: the necessary set of competencies; the
presence of stable value orientations in relation to future professional activities and the formation of certain personal qualities.
In the author's view, the specificity of forming the professional readiness of the specialists of the economic profile is to construct
the content of training on the principles of integrity and systemicity and the need to take into account the peculiarities of the
future professional activity of an economist (forming readiness for the implementation of balanced professional activities in the
economic field, effective communication interaction, solving non-standard economic tasks, ability to think and act in the
categorical system of a market economy, and self-regulation on the oz Peninsula competent specialist using their own individual
style of activity) during the selection of the structure and content of training. The readiness of future specialists in economic
specialties serves as the fundamental basis for quality professional training, determines the professionalism of the future
specialist, makes it possible to realize himself as much as possible in the concrete activity, promotes self-development, self-
development of the personality of the future specialist-economist.

Key words: university, student, graduate, ready for future professional activity, competitiveness, the key elements of
preparedness professional activity future specialists economics.
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CTPYKTYPHI BIACTUBOCTI PALIOHANTbHUX YUCEN —
BAX/IMBA CKNAAOBA MATEMATUYHUX 3HAHb BYUTENIB MATEMATUKHU

AHomayia. Y cmammi docnidxcyromoca 0eski enacmusocmi nons (Q; +, +; 0, 1) pauioHaneHuUx Yuces, (io2o niokineyb ma
nidzpyn adumueHoi epynu (Q; +; 0) i myasmunnaikamusHoi epynu (Q \ {0}; -; 1) ybozo nons.

OO0HUM i3 OCHOBHUX MiOKineyb MoaAa PauioHanbHUX 4Yucesa € Kinbue yinux yucen. Cmumyaom (o020 po3WUpPeHHA 00
MIHIMAbHO20 YUC/08020 045, AKUM € 0s€e PayioOHAAbHUX Yuces, € npobaema po3e’A3HOCMI piBHAHHA ax = b 3 yinumu
KoegiyieHmamu. Ymosa miHimaneHocmi noss, 0e Ha38aHe PisHAHHA MAE Po38’a30K npu a # 0, 0ae 8i0nogidb HA MUMAHHA NPo
306paxceHHA 008in16HO20 PAYIOHAAbHO20 YUCAA YACMKOK 080X Yinux yucesl.

Omice, MHOXCUHA payioHanbHux yucen Q =Z U Q \ Z, 0e Z— mHOMCUHQ yinux yuces, a Q \ Z- mHoxcuHa 0pobosux yuces.
3a2as16H08I00OMUM € 00HO3HA4He NOOAHHA bYOb-AK020 PayioHan6HO20 Yucaa q # 0 HeckopomHum pobom. [Tpome, 0OHO3HAYHUX
3anucie HeHy1boBUX PAUiOHANBHUX YuCes iCHYE HeCKiHYeHHA KinbKkicmo. Hanpukaad, yikasum i KopucHUM y 6azameox 3a0a4ax €

00HO3HGYHE MOOAHHA PayioHanbHO20 Yucaa q > 0y euenadi: q = an , 0e p — npocme HamypasnbHe 4ucio, n € Z, a i b —
b

HamypanoHi Yucnaa, npudomy (a,b) = (a, p) = (b, p) = 1. 4na q< 0 eidnosidHo mamumemo: q=—p" % .

CmocoBHO Kineuyb payioHaAbHUX Yuces, po32ASHYymo NUMAHHA ix OucKkpemHocmi ma winbHocmi. [JosedeHo, 30KpemMa,
wo winbHUM byde KoxHe nidKinbye nosas payioHanbHuUx yuces, ke micmums 0pobose Yucso.

Mpu OdocnidxeHHi enacmusocmeli YUCA08UX M0s1i8, AKUX HE MAE ose PayioHAnbHUX 4uces, MPOOeMOHCMPOBAHO
dosedeHHs lio2o HerlogHOoMU 6e3 8UKOPUCMAHHA ippayioHanbHUX Yuces.

Mpu po32a0i aduMUBHUX | MyAbMUNAIKAMUBHUX 2Py PAYIOHAAbHUX YUCen 3aMPONOHO8AHO 00He 3 MOX(AUBUX 008edeHb
mozo, wo e2pyna asmomopeiamis epynu (Q; +; 0) izomopHa 2pyni (Q \ {0}; -; 1), a epyna aesmomoppiamis nidepyn epynu (Q; +; 0)
i3omoppHa nidepynam epynu (Q \ {0}; -; 1). Leli pakm npointocmposaHo Ha npuknaadi epynu (Z ; + ; 0) yinux Yucen ma epynu
(Qp; +; 0) p-osux Opobis 014 008inN6HO20 MPOCMO20 YUCAA p.

3HAHHA Yux hakmie AOMOMOMCE 84UMEND MAMEMAMUKU N02AUBUMU Ma OCYyYacHUMU 3HAHHA Y4YHI8 Mpo cucmemy
payioHanbHUX Yyuces.

Knrouoei cnosa: 2pyna, Kinbye, asmomopdiam, pauyioHanbHe Yyucsao, 0pib, Opobose 4Yucao, OUCKpemHicms, WinbHiCMb.

MocraHoBKa Npo6aemu Ta aHani3 cydacHUX aocnipyeHb. CnogisaHHA 6araTbox BYEHUX — MaTeMaTHKiB XIX cToniTTa Npo
Te, WO pe3ynbTaT iX JoCNiAXKeHb Yepes CTONITTA byayTb BUBYATM B LUKONAX, HE CMPABANAUCL. BUAATHWUI HiIMELbKUIA MaTeMaTUK
i neaaror ®.KneiH (1849 - 1925) aoknas 6araTo 3ycuab Ana 06rpyHTYBaHHSA iaelt MoaepHi3aLil WKiAbHOI MaTeMaTUYHOT OCBITU.
B pob6orTi [1] BiH AOCMTb KPUTMYHO OLIHWB CUTYALilO 3 BUKNAAAHHAM MaTeMaTuKW, LiNWOBLIM BUCHOBKY, WO He iCHYE iHWMX
npeaMmeTiB LWKiNbHOT OCBITM, NPV HaBYAHHI AKMX NaHyBana 61 TaKa X PyTUHA, AK NPU HaBYaHHI MaTeMaTUKKn. Kypc enemeHTapHoi
MaTeMaTMKM, WO BMBYABCA | BUBYAETLCA BLUKONI, OyB A0CUTL faBHO cdopmoBaHMiA. Yac Big Yacy B LbOMy Kypci oaHi 3agadi
3aMiHIOIOTbCA Ha iHWI (LLe HOCKUTb Ha3BY OCYYaCHEHHS TEKCTIB 3a/1au4), BUK/IHOYAOTLCA OfHI TEMU, BBOAATLCA iHLWI, ane 3aranom e
Masio BM/IMBAE Ha CaM LWKiZIbHUMA Kypc matemaTwku. Ha aymky @®.KneiHa Ta npoAoB)KyBaya WoOro igew, ronnaHAcbKoro
MmaTemaTuKa i nonynspusatopa uiei Hayku, I.®poiiaeHTana (1905-1990) abCcoNOTHO HENPUNYCTUMOIO € CUTYaLLif, KOAW LUKOAA
33/IMLLAETLCA CTOPOHHLOIO A0 BCbOrO TOrO, L0 CKNAZAE 3MICT CydacHOT maTemaTuku [2, 3].

3 TOro 4acy MalKe Hi4oro He 3MIHWMIOCA MPU BUBYEHHI KNACMYHWUX PO3AiNiB CyvyacHoi maTemaTvku. Yepes ue mu
BBAYKAEMO, LLLO KPOKOM ynepes y HaBYaHHi efleMeHTapHOi maTeMaTnKn 6yno 6 AocniaeHHs NMTaHb eneMeHTapHOT MaTeMaTUKK
3 MO3MLIIM Cy4acHOi BULLOT MaTeMaTHKM, B AKI LOMIHYIOTb CTPYKTYPHI MiAX0o4u, 3 AKMMU, B CBOKO Yepry, 060B’A3KOBO MOBUHEH
6yTV 03HANOMNEHMI BUMTEIb MAaTEMATUKM CY4ACHOT LLUKON.
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MerTa cratTi. [poaHaniayBaTM OCHOBHI CTPYKTYPHi B/IaCTMBOCTI paL,iOHa/IbHUX YMCEN 3 MO3ULLA Cy4acHOT MaTEMATUKM,
3HAHHA AKMX JONOMOXKE BYUMTE/IIO OCYHAaCHUTU 3HAHHA CBOIX YYHIB.

MeTtoau pocnigKeHb. 3aranbHo anrebpaiyHi meToan 3 BMKOPUCTAHHAM OCHOBHUX GaKTiB Teopii BNOPAAKOBAHWUX
anrebpaiyHMX CTPYKTyp Ta pes3ynbTaTiB aHafisy HaB4ya/bHO-METOAMYHOI i MaTemaTUYHO! NiTepaTypu WoAo0 CTPYKTYPHUX
B/1IACTUBOCTEN YNCIOBUX CUCTEM.

Buknap ocHoBHOro marepiany.

CmpykmypHi en1acmugocmi payioHaabHuUx 4yucesn.

Y Kinbui (Z; +, +; 0, 1) winmx yncen He 3aBXKAM € PO3B’A3KM PIBHAHHA ax = b.

BWHMKaE 3a43a4a PO3LWMPEHHSA Kinbusa (CUCTEMM) LiANX YMCeNn A0 TaKol MiHIManbHO MOX/IMBOT cucTemu, ae 6 uein Heponik
ycyBaBcA. B TaKkil cuctemi noBWMHHI HeobmerKeHO BWMKOHYBaTUCA onepauii foAaBaHHA i MHOMEHHA i efnemeHTis, WO
334,0BO/IbHANM 6 5 3aKOHIB: acoLiaTUBHUI (404aBaHHSA | MHOXEHHSA), KOMYTaTUBHUI (0,04aBaHHA | MHOXEHHSR), ANCTPUBYTUBHWIA
(MHOeHHA BiAHOCHO A0p[aBaHHA). Kpim uboro anrebpaiyHMMM onepauismy TaKoXK MOBWHHI ByTM BigHIMaHHA Ta AineHHA
eleMeHTIB Yy NiAMHOXWHI HEHY/IbOBMX eNeMeHTiB. Yce ue pa3som BM3Hauae cuctemy (Q; +, -; 0, 1) pauioHanbHMX Yncen, Aka €
MiHIMAaNbHUM YNCNOBUM NOJIEM.

[na cnpolueHHA 3anuciB y noganbliomy 6yaemo HasuBaTh CUCTEMY 338 MHOMKMHOK-HOCIEM: KinbLe Z, none Q, ToLwo.

MPUHLMNOBUM € NMUTAHHA NPO 300paXKEHHsA paLioOHa/IbHUX YMCen 3a AONOMOrO LinxX Yucen. Bianosigb Ha Hboro fae
3ara/sibHOBIAOMa Teopema

Teopema 1. bydb-sike payioHasbHE YUC/O0 € YACMKOO 2-X Yinux yucen:

vqeQ 3JaeZ 3bez\{0} (q:%)

JogedeHHs. Po3rnaHeMo MHOXKMHY M = {q = % |aeZ AbezZ\{0}}ranokaxemo, wo M = Q.

a
Cnpasgj, gna VaeZ (a=I),Tomya eMiZc M.

AKwWwo
a
Ch:ﬁe'vlv% =—2eM,
by b,
TO 32 BNIAaCTMBOCTAMM ONepaL,iii y NoJii Maemo:
b, ta
a:l 2 Zbl e M

qlq2=%el\/l, i=a1—bZeM npu ¢, = 0.
b,b,

i =
h=d bb, q, ahb

Ome, (M; +, -) — none.

Y 38’A3KY 3 MiHIMaNbHICTIO NoaA Q OTPUMAEMO, Wo M = Q i Teopemy A0BEAEHO.

Binbw dopmanizoBaHe foBeneHHsA Teopemn 1 3 MOCUMNAHHAMM HA aKCIOMATUYHE O3HAYEHHA CUCTeMM PaLLiOHANbHUX
yncen MoXKHa 3HaiTu B [4, Teopema 6.1; 5, Teopema 5.9].

a
Hacnidok 1. Hexali ( = E — [,0BiNbHE pauioHanbHe Yncno. MNpu ubomy

q=§=£<:>ad=bc,
b d

nea, b,c,deZib=0,d=0.
a ¢
LJosedeHHs. Nepenuniiemo piBHICTb B = E HaCTYyNMHUM YUHOM ab™ = cd ™ Ta somMHOXMMO NiBy i NpaBy YacTUHM Ha bd.
Odepwumo ad =bc .
AKLLO X Tenep OTPMMaHy PiBHICTb OMHOXMTH Ha b-ld-1, To Byaemo math ab™ =cd™, wo i crig 6yno gosecty.
3 HacniaKy 1 BUNAMBAE, WO KOXKHe paLioHabHe YNCI0 HEOAHO3HAYHO NOAAETHCSA YaCTKOI ABOX LinnX uncen (4pobom):
a _am am,
b bm  bm,

MHOWHa paujioHanbHux umcen Q =Z U Q\Z, ge, Ak i paHiwe, Z— MHOXMHA Lianx uncen, a Q\Z — mHoxuHa gpobosux

=..,80em ez\{0}i=1,2,..,k,..

pauioHanbHUX ynucen. Toai AKWO g € Z, To 3anuc I — 0HO3HaYyHe NoAAHHA Linoro ymcna apobom. AKWoO * g € Q\Z, To 3anuc

a
g = — 6yae oAHO3HAYHUM NOoAAHHAM AP060BOro YMcAa Apobom Toai, Konm cam apib byae HeckopoTHUM, Tob6To b = 11 HC/(a,b)

=1, npuyomy a i b — HaTypanbHi YNCNA, KOAU YUCNO g— YNCNO JOAATHE, | @ — BiA EMHE Line Yncno, a b — HaTypanbHe YUCAO0, KOn
g — 4mnCno Big' eMHe.
LlikaBMM i KOpUCHUM y BaraTbox 3a4a4ax € 04HO3HAYHE NOAAHHA paLioHanbHOro Yncna g = 0y Burnagi

q=p'2
b

a
e p — npocTe HaTypanbHe uncno, ne Z,a, b € Z, (a,b) = (a, p) = 1, a api6 E 3a4,0BO/IbHAE YMOBM NonepeaHboro absady.
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_ 1
Hanpuknag, Hexalt p = 3. Togi i =37 § ,a _E =3 j . AKWO XK p =2, TO ANA TUX XKe YNCeN MAEMO — = 2} —,
21 7 19 19 21 21
By 5
19 19

Ona anrebpaiuHnx cuctem (04Ha 3 AKMX — NoAe PaLioHaNbHUX YMCEN) BAXKIUBUM € MUTAHHA NPO MOXK/IMBICTb | EAMHICTb
yBeAEeHHA CTPOroro AiHiMHOro NopsaaKy. BrnopsaakosaHa anrebpaiyHa cucTema € CKNagHUM MaTeMATUYHUM 06’EKTOM, AKWIA
OAHOYACHO HAZiNeHUI anrebpaiiHo CTPYKTYPOLO (Fpynu, KifbLA, NOASA, TOWO) i CTPYKTYPOIO BNOPAAKOBAHOI MHOXWHMU, AKI MiXK
06010 NEBHUM YNHOM Y3TOAMKYIOTbCA.

Harapgaemo, WO BiAHOWEHHA @, 3afaHe Ha HEMOPOXHIN MHOXMUHI A, HAa3MBAETLCA BiAHOLWEHHAM CTPOroro NiHiMHOro
NopAAKY, AKLWO BUKOHYOTHCA YMOBMU :

1) aHTMpednekcuHicTb: Vae A (awa)

2) acumeTpuuHicTb: Va,be A (awb = bwa)

3) TpaH3uTUHICTL: Va,b,ce A (awb Abac = aax)
4) 38’asHicTb: Va,be A (awbv bwa va=b).

LLloao BnopAaAKyBaHHA NOAA paLiOHa/IbHUX YNCEN MAE MiCLe HAaCcTynHa Teopema.

Teopema 2 [4, Teopema 6.2; 5, Teopema 5.11]. lMose payioHanbHUX Yucesn MOXHA AiHiliHO | cmpoz2o enopAadKysamu
€OuHUM criocobom. Lleli nopsadok € apximedosum i € NPoO0BHEHHAM NMOPAOKY 8 Kinbyi uinux yuces.

CTpornit  NiHIMHWI  NOPAAOK BU3HAYAETbCA BMOOPOM MHOMMHU QF [OAATHUX €N1EeMEHTIB MHOXMHM Q Tak:

a
Q= {B Aabe N }. Buanaerbes, Wwo iHaKie BUGpaTU MHOXUHY Q* HE MOMKHA.

Takuii NoOpAAOK A3AE MOXKANBICTb 306parKyBaTH paLioHaNbHi YMCNaHa YMCNOBIKN Npamini. Mpu ubomy Ymcno x; € Q binblue
33 UMCN0 X1 € Q (3anuc X2 > X3), AKWO X2 306paXKeHO TOUKOLO, AKa 3HAXOAUTLCA NPaBiLLe 3a TOUKY, WO 306paXKye YNCNO X;.

. . + +

ApxiMeaoBiCTb nopsaKy o3Hauae HactynHe: V@€Q' vbeQ" IneN (nb>a).

Yci cTporo BnopsAAKoBaHi KinbLa (30Kpema noas) NoAinaTbCa Ha ABa KNacu y BiANOBIAHOCTI 3 HACTYMHUM O3HAYEHHAM.

O3HaveHHA 1. Hexali (K; +, -; >; 0) —cmpoeo niHiliHo nopsdkoeaHe kKinvye, a, b, ce Kia > b >c. EnemeHm a — Hazusaemeocs
CycCiOHim 3ni8a 0o enemeHma b, a enemeHm ¢ — cyciOHim cripasa 0o enemeHma b, AKWo 8 K He iCHye maKux esemeHmis X i y, AKi
300080/1bHAOMb 8i0MN08IOHO ymosu a>x>b i b >y >c.

O3HayveHHA 2. Cmpoeo niHiliHo enopadkosaHe Kinvuye (K; +, -; >; 0) HA3UBAEMbCA OUCKPEMHUM 8iOHOCHO NMOPAOKY « > »,
AKWO KoMceH lioeo esiemeHm mae  nisuli i npasuli CyCiOHi  enemeHmMu, i wineHum, AKWO
Va,beK (azb= 3dceK (a>c>bvb>c>a)).

MpUKNaAOM OUCKPETHOTO KifbLA € Kinbue (Z; +, -; >; 0) Winnx ymcen BigHOCHO NOPAAKY « > » . PUKNAA0M LLINBHOIO Kifbua

. . X+y -
enone (Q; +, -; >; 0). Cnpaggj, AKWO X,y € Q, x #y ix >y, T0x > —= > y, W0 3abe3nedye WinbHictb 4na Q.
2

Mpw AocnigxeHHi cTpPoro NiHiMHO BNOPAAKOBaHUX Kinelb Ha ANCKPETHICTD i WiNbHICTb MOXHA BUKOPUCTOBYBATK KpUTEpIit
OMCKPETHOCTI Ta KpUTEPIl LWiNbHOCTI KinbLA.

Teopema 3 (kpumepiii duckpemHocmi Kinbya) [4, Teopema 4.18; 5, Teopema 4.24]. Cmpoeo 7iHiliHo ernopsadKosaHe
Kinoue (K; +, -,> 0) OuckpemHe modi i minoKu modi, Konu MHoxcuHa K* (ioezo 0odamHux enemeHmie micmume HalimeHwuli
enemeHm.

Teopema 4 (kpumepiii winbHocmi Kinbys) [4, Teopema 4.18; 5, Teopema 4.24]. Cmpoeo niHiliHe 8nopadKosaHe Kinbye
(K; +, -, > 0) winbHe Modi i minbku Mooi, Kosau MHoXuHa K* lioeo 0o0amHux efemeHmie He Micmumeb HaliMeHWo20 enemeHma.

anpOAHO BUHUKAE NUTaHHA Npo iCHyBaHHH WiNbHUX Kineup, wnplnx KinbuAa Uuwinmx 4ducen, ane BYXYMX nona

paLioHaNbHUX YNACEN, BiIHOCHO TOTO 3K MNOPAAKY « > ». [IO3UTUBHY BiANOBIAbL Aa€ HAaCcTyNHa Teopema.

Teopema 5. byOb-ike cmpoeo niHiliHo enopsadkosaHe niokinoye (K; +, - , >; 0) Noaa payioHanbHUX Yuces, AKe micmume
dodamHe dpobose Yucso a, € WinbHUM.

LosedeHHa. Hexalt gpobose uncno aekKia > 1. Toai a?> a. 3a akciomoto Apximeaa

dme N(ma>a?).
Po3rnaHemo nigMHOMXKMHY L MHOXKMHW HaTypanbHUX unucen N
L={I| I-a<a’ IeN}
L=J,601el, L=N,60m ¢ L. OTKe, MHOXWHA L o6MeskeHa 3BepXy | TOMy Mae Hanbinblunit enemeHT k.
Topi ka < a2, (k+ 1)a > a2 TobTo (k + 1)a >a? > ka, ane ka #a?, 6oa ¢ N. Tomy a >a?—ka > 0.

MNosHaunmo a?—ka =b € K. Toai a>b,a—b =c € KioaHe 3 uncen b abo c He Binbuie 3a E a. Mo3HayMmo Le yncno d.

1

Tum cammum fosengeHo, Wo nopag 3 enemeHtom a € Kia #1 no K Hanexutb goaatHe umcnod < — a.

MpofoBKMBLUN MiPKYBaHHA AN d, Yepes CKiHYEHHE YMCI0 KPOKiB 0gepKMmo uncio xeKi0 < x < 1.
Omke, nigkinbue (K; +, -, >; 0), Wo MicTUTb ApPo6OBI YMCNa, MICTUTL YMCNO X TaKe, Wo 0 < x < 1. Toaj
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lim x" =0.

N—o0
Lle o3Hauag, Wwo ans 6yab-AKoro A0AaTHOMO Ymcia y € K 3HalaeTbea Take umcno xte K, wo x 1< y. OTKe, 3a KpUTepiem
winbHocTi (Teopema 4) kinbue (K; +, + , >; 0) € WinbHMUM.
Teopemy goBeneHo.
Hanpuknag, winbHum byae byab-ake Kinbue p-osux uncen (Qy, +, - , >; 0), ae

Q, ={in|aEZ,neZ, p—npocme uucio}.
p

Y niHilHO BNOpAAKOBaHUX NOAAX PO3rALA0TL Pi3Hi NocnifAoBHOCTI. Cepen, HUX OKPEMO BUAINAOTb (hyHOAMEHMAsbHI Ta
36ixHi NOCNiAOBHOCTI.

O3HayveHHA 3. [locnidosHicme (a,) cmpoeo niHiliHo enopsdkoseaHozo nona A= (A; + - > 0,1) Hasusaemocs
hyHOaMEHMANbHOK, AKUW,0 BUKOHYEMbLCA yMO8A

VeeA” InyeN VmeNVhneN (m>nAn>n,= |a,—a,|<e).

O3HaueHHA 4. [MocnidosHicms (a,) cmpoeo niHiliHo enopsadKkosaHoz20 noas A= (A; +, -; >; 0,1) Ha3ueaembca 36iHHO0 8

noni A, AKW,0 BUKOHYEMbCA yMo8a
JaeA VeeA" InyeNvneN (n>n,= |a-a,|<é).
Mpu ybomy enemeHm a HA3UBAEMbCA 2paHuUyero nocnidosHocmi (anp).
Llel daKT 3anmcyeTbea HAaCTYMHUM YUHOM
a=lim a,.
N—x0

BUKOpPWCTOBYIOUM BAACTUBOCTI abCONIOTHOI BEMUYMHWM eNleMeHTa, AO0CUTb JIeTKO MOKas3aT, WO KOXKHa 36iXkHa
noc/ifoBHICTb € PyHAAMEHTANbHOK B AaHOMY noi. MpoTe obepHeHe TBEPAKEHHSA He 3aBXAM Ma€E micue. Llelt dakT npusoguTb
0,0 NOHATTA NOBHOrO MoNA.

O3HayeHHA 5. Cmpozo niHiliHo 8nopsdKosaHe nose HA3UBAEMbLCA MOBHUM, AKWO KOMHA 020 (pyHOaMeHmMansHa
nocni0o8HicMb € 36IHHOI0 Y UbOMY HC 1101i.

He3Bakaloum Ha WiNbHICTb NOAA PaLiOHANbHUX YMCEN, BOHO He € NOBHUM. Lle oAHa i3 CyTTEBMX BNACTUBOCTEN CUCTEMM
paLioHanbHUX uncen. i cnig, BCTAaHOBUTH, HE BUXOAAYM 3@ MeXKi NONA paLLioHaNbHUX YMCeN.

Teopema 6. lone (Q; +, - , >; 0, 1) payioHanbHUX Yucesa — He NosHe.

LfosedeHHa. [na [oBefeHHA Teopemu [AOCTaTHbO BKa3aTWM  MOCAIAOBHICTb  pauioOHAaNbHUX 4ucen, sKa bype
bYHAAMEHTANbHOIO, aNle He MAaTUMe PaLioHaNbHOIT rpaHuL. MoKaXemo, WO TaKo € NOCNILOBHICTb (an), Ae

11 1
a,=l+—+—+.+—
21 3 n!

JocnigMmo cnoyaTKy Lo NocnifoBHICTb Ha PYHAAMEHTAIbHICTb, PO3rIALAUN PISHULIO Tn.k — dpn. MaeMo:

A —a, = 1 1+ 1 + L +..+ L <
(n+1)! n+2 (n+2)(n+3) (n+2)(n+3)-...-(n+k)
1 1 1 1 1 1
< + >+t — |= N+l-—vo~
(n+1)! n+l (n+1) (n+1) n(n+1)! (n+1)
1 1 1
- <
n-nl n-(n+)*(n+1! n-n!

1

Yucno | NPV HanexHomy BMBOPI N MOXKe CTaTM MeHLWMM Byab-AKOro 40AATHOMO PaLioHaabHOro Yncaa & Ana uboro
n!

1

LOCTaTHbO B3ATU N > —, L0 3aBXAN MOMK/IMBO B NOAI paLioHaNbHUX ymncen. OTKe, HepiBHOCTI
&

O<a,, —a,<——

n+k |
n-n
cBig4aTb NPO GpyHAAMEHTANbHICTb NOCAIA0BHOCTI (ap).

[Joseaemo Tenep, WO NoCNiA0BHICTb (a,) HE Ma€e paLioHanbHOI rpaHmML. MpunycTMMOo nNpoTuaexkHe. Hexak

nN—oo

. c
lim a”:E' cdeN,d=0,(c d) =1.

Dogaamo B HepisHoctax0 <@, —a, < - £10 BCiX 4aCTWH a,. OaepXnmo
n-n:
1
a,<a,, <aq, +m
OcTaHHi HepiBHOCTI BUKOHYHOTbCA AN1A byab-Akux uncen n, k € N. 3okpema, i gns n+ 1, To6T0
1

Qg <8 <yt

n+l n+1+

(n+1D)-(n+1!
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Docnignmo Tenep nocnigosHicts (by), Ae b, = a, + —— WoA0 xapaKTepy il MOHOTOHHOCT. Maemo:
n-nl

1 1 -1
n+l _bn =t -, - = 2 <
(n+1)-(n+D! n-nt n-(n+1)°-n!

OTxXe, NocNigoBHIcTb (b,) — cnagHa. Ockinbku

b

an < an+l < an+1+k < an+1 +

— <a, +—,
n+D)-(n+D! " n-n!

TO, NepenLoBLUM B LMX HEPIBHOCTAX A0 rpaHuLi npu ¢pikcoBaHomy n i k —> o0 , OTPUMAEMO:

C
a<a,<—<a..+ <a,+ .
"M Y T ™M (n+)-(n+D)! " nent

. c 1
3siacm a, <—<a, +—— .
d n-n!

Moknagemo n = d, ogepKMmo a, < ‘. a, +i . Micna MHOXeHHA OCTaHHIX HepiBHOCTeN Ha uncno d-d!, bygemo matu
d d-d!
agd-dl<c-d'<agd-d+1
Ane HaTypasbHiuncna aq - d - d!iag d- d'+ 1 e cycigHiMmm Ta MiXk HUMK He MOXKe BYTU }KOAHOro HaTypasibHOro Yncaa. Tomy
OCTaHHi HEePIBHOCTI € CynepeYiMBMMM i TeOpemy A0BEeAEHO.
Mpo rpynu nons pauioHanbHUX Yncen
Mone pauioHaNbHMX 4YuCen CTPYKTYPHO yTBOpeHe ABOoma abenesuMmu rpynamu: aguTuBHolo rpynoto (Q; +; 0) i
mynbTUnaikatueHo rpynoto (Q \ {0 }; +; 1), aKi mix coboto nos’asaHi ANCTPUBYTUBHUM 3aKOHOM MHOMEHHSA BiAHOCHO A04aBaHHA
Va,beQ (a-(b+c)=a-b+a-c).
Ko’KHa 3 Ha3BaHMX rpyn MICTUTb HECKIHYEHHY KiNbKiCTb Miarpyn, AKi MatoTb LiKasi BAACTMBOCTI, WO TiCHO NOB’A3aHi 3
B/IACTUBOCTAMM PaL,iOHaNbHUX YMCES.
O3HaveHHA 6. idepyna H epynu (G; « e) Hazusaemsca cymmesoto, AKwo H N B #E, 0e B— dosinbHa nidepyna epynu G, a
E =< e >—nidepyna, wo cKkAa0aemoca Auwe 3 HelimpasnbHo20 enemeHma.
B noganbliomy nigrpyny E 6yaemo Ha3neaTu HY/IbOBOLO, KOAW BUXiAHA rpyna G— aAUTUBHA, | OAMHUYHOIO, KOAW BUXiAHA
rpyna G — MynbTUNAIKAaTUBHA.
Teopema 7. Y epyni (Q; +; 0) 6ydb-AKa HEHyAbOBA NMid2pyna — cymmesa.
LosedeHHs. Hexait H # E i B #E — aBi HeHyNbOBI Niarpynu agutusHoi rpynu (Q; +; 0). Hexalt heHih =0, be Bib #0.

a C
Togai h:E' b=— nea, b, c de Z 38igcn %-bc:acEH i %-ad:acgB.OT)KeHmB¢E,ini,a,rpynaH— CyTTeBa.

Tepemy gosegeHo.

3aysaskeHHsa. Mpyna (Q \ {0 }; -; 1) MmicTuTb HeckiHUeHHO BaraTo HecyTTeBUX Niarpyn. Hanpuknag, Takoto niarpynoto 6yae
nigrpyna < p >={p"| ne Z p — npocte 4ncno}, ockinbkn < p >N < q>=E, ne <g>={qg"| neZ g- npocre uncno}.

O3HayveHHA 7. Abenesa epyna (A; + €) Ha3UBAEMbCA /I0KAABHO UUKAIYHOW, AKWO 6Yy0b-AKA CKIHYEHHA MHOMCUHA iT
enleMeHmie Hanexume 00 YUKAiYHOI nidepynu epynu A. LJukniyHOW nidepynoto HA3usaemMoca nidepyna, nopooxeHa 0OHUM
eseMeHmom.

OTKe, UMKNIYHa rpyna < g > CKNA[AETbCA 3 LiIMX KPAaTHUX eleMeHTa a B aAUTUBHIN rpyni Ta 3 Li/IMX CTENEHIB eleMeHTa a
B MY/IbTUMNAIKATUBHIN rpyni.

Teopema 8. pyna (Q; +; 0) — nokanbHO yukniyHa, a epyna (Q\ {0}; -; 1) — He 0KAAbHO YUKAIYHA.

4 %
, .
b, b,

a
n . . . . o . o
.,—}— AOBINbHA CKIHYEHHA MHOXWHa paulOHaNbHUX YKUcCen | Hexaun b— cninbHUi

JosedeHHs. Hexait M = b
n

1
3HAMEHHMK UMX uncen. ToAi KOXKHE 3 HUX € LM KPaTHUM Ymcia E ,TobTO M =< E >irpyna (Q; +; 0) — NOKanbHO UMKAIYHA.

fpyna (Q \ {0}; :; 1) — He noKanbHO UMKANiyHA. Cnpasai, Hanpukaag, uncna 2 i 3 He € CTeNeHAMM OAHOTO i TOro X
pauioHanbHOro yncna. Npunyctumo, Wo Le He TaK. Toai

)

o a . . . L .
| MOXHa BBakaTu Apib E HEeCKOpPOTHMM. 3Biacu 2b™ = g™, 3b" = @". 3 uMX PiBHOCTEN BUNAMBAE, WO d i b AiNATLCA HaWiNo

Ha 2 i Ha 3, WO HEMOKANBO A1 HECKOPOTHOro Apoby. OTke, rpyna (Q \ {0 }; -; 1) He NOKanbHO UMKAIYHA.
Teopemy goBefeHO. 3ayBaXKMMO, L0 iCHYIOTb iHLWI AoBeaeHHA Teopemu 8.
O3HayveHHA 9. Abenesa epyna A Ha3UBAEMbCA 100inbHOK ab0 MOBHOK, AKUW,O

YneN VaeA 3IxeA (nx=a)
Koau A— adumueHa 2pyna i
vneN VaeA IxeA (x"=a)

KO/IU A— MyAbmunaikamueHa apyna.
Ha npuknag, rpyna (Q; +; 0) — noginbHa, a rpyna (Q \ { 0 }; -; 1) — HenoajinbHa. Cnpasai, noainbHicte rpynu (Q; +; 0)
BUMN/IMBAE 3 TOrO, WO
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vneN VaeQ (%eQ),

a HenoginbHictb (Q \ {0 }; -; 1) —3 TOro, WO, HaNpPUKAAA, PIBHAHHA X2 = p, Ae p — NPOCTE HATypasibHE YMCN0, HE MA€E PO3B’A3KIB Yy
MHOXUHI Q \ {0 }.
Fpyny (Q; +; 0) MOXKHa MUCAUTK AK 06’ €QHAHHA 3pOCTatoYOoi NOCNIAOBHOCTI LMKAIYHMX Nigrpyn

1 1 1
D <{(=)<({(=)<..<{—)<...
2! 3 n!
Fpyna (Q \ {0 }; -; 1) micTuTb enemeHT -1 nopaaky 2, 60 (-1)2= 1, AkniA NopoayKye UMKAIYHY niarpyny <-1>={1; -1}

NopAAKY 2. Bci iHLWi Tl HEOAMHUYHI NIAFPYNM HECKIHYEHHI, OCKINbKM and uncnaa ¢ {1; -1}, a"=# 1 ana VN e z \{0}.

Lia rpyna micTUTb HECKIHYEHHY KiNbKICTb NiArpyn, Wo MaloTb OANHUYHMIA NepeTuH. Hanpuknag, aKLLo pi, p2— Pi3Hi NpocTi
yncna, To < p1> N < pr>=<1> Toai roBOpATb, WO TaKi rPYNu yTBOPIOOTL NPAMMUI AOBYTOK < p;> X < py>, EN1EMEHTU AKOTO
3anucyoTbea y BUrnagi p:™ps", ne me Z,ne Z.

AsTtomopdizmu rpynum (Q; +; 0) Ta ii niarpyn

Y Teopii anrebpaiyHnx cuctem byap-ake isomoppHe BigobpaxKkeHHA cucTeMu Ha cebe Ha3MBaETbCA ii aBTOMOpPdisMom.
[obpe BiAOMO, WO MHOMMHA BCiXx aBToMopdiamiB AaHOi anrebpaiyHOi CMCTEMWU YTBOPHOE Tpyny BiZHOCHO iX KOMMO3MLUii
(nocnipoBHOro BUKOHaHHS LMX aBTOMOPdi3miB). 30KpemMa, 419 aAUTUBHUX FPYN MAEMO HACTYMHE 03HAYEHHS.

O3HayeHHA 10. Asmomopgizmom epynu (G; +; 0) HA3UBAEMbLCA MAKe 83AEMHO 00HO3HAYHe 8i000PANEHHA O MHOMUHU
G Ha cebe, ke 300080/1bHAE yMoOBY

Plx +y) = olx) +ply)
0717 6yOb-aKux enemeHmis x i y epynu G.

I'pyny Bcix aBToMOp®i3miB rpynu G no3Haummo AutG. BigwykaHHa rpynu AutG, Ak NpaBuIo, CynpoBOANKYETHCA 3HAYHUMMU
TpyaHowamu. Lle nos’asaHo 3 TMM, Wo Ha rpyny AutG BnacTMBOCTI rpynu G He nepeHocATbeA. MiaTBepaKeHHAM LbOro €
asTomopdiamu rpynu (Q; +; 0) Ta ii niarpyn. OaHieo 3 GyHAAMEHTaNbHMX BAACTUBOCTEN PaL,iOHANbHUX YMCEN € 3B'A30K MiX
rpynamu (Q; +; 0) Ta (Q \ {0 }; -; 1), AKNI xapaKTepu3ye HacTynHa Teopema.

Teopema 9. Mpyna (Q\ {0}; -; 1) € pynoto asmomopepiamis epynu (Q; +; 0).

LosenenHs. BigobpaskeHHs ¢(x) = ax, ae aeQ \ { 0}, € B3aeMHO 04HO3HAUHMM BiA0OPAKEHHAM MHOXMHM Q Ha cebe.
OcKinbKkn

o(x +y) = alx +y) = ax+ ay= px) +¢ly),
To @—i3omopdizm rpynu (Q; +; 0).

MoKaxemo, Lo iHWKX aBTomopdiamis rpynu (Q; +; 0) He icHye. Hexalt y — posinbHWiA aBTomopodism (Q; +; 0) i Hexalt
(1) = t. Mokaxemo, wo wlx) = tx ana vx e Q . Cnpasgaj, ockinbkn y(0) = 0, To

0=y(0) = w(-1+1) = y(-1) +¥(1) = y(-1) +t.
3sigen, y(-1) =—t=(-1)t.

Hexalt xeN. Togi y(x) = y{1+1+...+1) =xy(1) = xt.

X 000aHKig

Hexali x € Z\ (N U {0}). Toai yAx) = YA (_1) 1 (—1)+...+ (1)) = Ix|wA-1) = [x|t.

X 0ooanxie

m
Hexah X =—,nem e Z ne N. Togi
n

mt=pim) =pn ) = e M M ™ 3siacn My = M
n n n n n n n
n  oodankie

OTXe, |y BUSHAYAETbCA MHOXKEHHAM YMCeN i3 MHOXWUHKU Q Ha NeBHe paLiioHanbHe BigMiHHE Bif, HYNA Ynucno.

Teopemy aoBeaeHo. IHWe foBeaeHHA Teopemmn 9 MOXKHA 3HANTK, Ha NpuKnag, B [7, nema 2.1].

Taknm MeTogoM MOXHa A0ocniaxKyBaTu rpynu astomopdismis nigrpyn rpynu (Q; +; 0). Y Teopii rpyn Bigomo [6, 121,
Teopema 1], WO B NOAiNbHIN rpyni G KOXKHWIA aBToMopdi3m cyTTEBOI Niarpynu H npogoBKyeTbea A0 aBToMmopdismy Beiei rpynu G.
Lle o3Hauag, wo rpynu asTomopodismis nigrpyn rpynu (Q; +; 0) e niarpynamum rpynun (Q \ {0 }; -; 1).

Haiuikasiwvmu cepeg niarpyn rpynu (Q; +; 0) € umkAivHI Nigrpynu, 3okpema, niarpyna (Z; +; 0) uinmx ymcen Ta aguUTUBHI
niarpynu Kinbus p — osux apobis (Qy, +, +; 0), Ae

Q, :{in|ae Z,nelZ,p—npocme uucio}.
p

AZUTUBHY TPYNy LbOTO KiNbUA MOXHA O4ep*KaTh K 06’€aHAHHA HECKIHYEHHOTO NIAHLIOTA aANTUBHUX LIUKAIYHMX rpyn
1 1 1
D <{=) <) <o <) <
p p p

3aranbHoBigomoto € iHbopmaLis npo rpyny aBTomopdismis aauTUBHOI rpynu (Z; +; 0) winmx uncen. Mogaemo ii Teopemoto
3 KOPOTKMM [0BeAEeHHAM.

Teopema 10. Mpyna aemomopgpiamie epynu (Z; +; 0) € YuKAIYHOO 2pynoto NopaoKy 2.

JlosedeHHs. Hexaii ¢ — noBinbHUiA aBTomopdism rpynu (Z; +; 0) i Hexait ¢(1) = t. Toai no aHanorii 3 Teopemoto 9, maemo,
wo ¢(x) =tx pna VXeZ . Akwo ¢y ) =1, 10 ty = 1iuine uncno t € ginbHukom 1. Tomy  t €{ 1; -1} i maemo asTomopdizmm
o(x) =xT1a ¢p(x) =—x. OTRe, Aut(Z; +;0)=<—1>.
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Teopemy foBeaeHo.

Teopema 11. AutQp=<-1>x<p >, 0e <p >— MyAbmunaiKamueHa 2pyna, NOPOOHEHA MPOCMUM YUCIOM p.

LlosedeHHs. Hexali ¢ — noBinbHUI aBToMop®iam rpynu (Qp; +; 0) i Hexait (1) = t. Toaj nerko nokasatu, Wo ¢(x) = tx ana
VX e Qp . 3'acyemo, kMM moxke byTun umcno t. Akwo g(y) = 1, To ty = 1. OTKe p — 0Be YMC/O t € AiNbHUKOM 1, TO6TO 060POTHUM

eNeMeHTOM Kinbla (Qp; +, -; 0). MHOXWMHa Taknx enemeHTiB Qp* Kinbua (Qp, +, +; 0) yTBOPIOE MybTUNAIKATMBHY rpyny (Qp*; - ; 1).

k
a _
Hexaiit>0it € Qy* Togit= — (a p):]_,a>0. Ockinbku t lzp_eQ * t0a=1,at= ie< N
k? 1 P K p .
p a
AKwo t <0, Tote<—1>x<p> OTKe, AutQp=<-1>x<p>.
Teopemy nosefneHo.
Takui1 nigxia, Ao 3Haxo4XeHHA rpynu AutQ, A03BONAE y3arabHUTK pe3yabTaT Teopemn 11 Ha BUNAZOK aAUTUBHOI rpynu

Q, :{X|X=%, de aeZ,n=prpR2..po,s; €Z,i=1+m, p;—pisni npocmi uucra, M=1}, acame

AutQ,=<-1>x<pP1>X<Pr>X .. X<Pm>.
BMCHOBKW. 3HaHHA PO3IAHYTMX Y POBOTI CTPYKTYPHUX BNACTUBOCTEN PaLLiOHaNbHUX Yncen Byae KOPUCHUM KOXKHOMY
TBOPYOMY BMK/IaAayy MaTeMaTWKW, iX YYHAM i CTyAEeHTamM NPV BCTAHOBJ/IEHHI peanbHUX 3B’A3KIB KNACMYHOI eneMeHTapHoi
MaTeMaTMKK 3 Cy4aCHOO BULLLOIO MaTeMaTUKOIO.
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THE STRUCTURE PROPERTIES OF RATIONAL NUMBERS ARE IMPORTANT COMPONENT
OF MATHEMATICAL KNOWLEDGE OF MATHEMATICS TEACHERS
Fedir Lyman, Oksana Odintsova
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. There are investigated some structure properties of field (Q; +, -; 0, 1) rational numbers, some properties of its
subfields, some properties of subgroups of additive group (Q; +; 0) and multiplicative group (Q \ {0}; -; 1) of this field in this article.

One of the basic subrings of rational numbers field is integer numbers ring. The stimulus to its extension to minimal
numeral field (which are rational numbers field) is the problem of equation’s ax = b with integer coefficients soluble. When such
equation has a solution with a # 0, the minimal field condition gives an answer about representation any rational number as a
quotient of two integer numbers.

Thus, the rational numbers set Q =Z <Q \ Z when Z — the integer numbers set and Q \ Z- the fraction numbers set. The
uniquely representation any rational number q # 0 as a two integer numbers quotient is commonly known. But uniquely
representations any rational number exist infinitely a lot. For example, it’s interesting and useful for many problems next uniquely

. . . a . .
representation any rational number: if g > 0 then q=p" B when p — prime number, n €Z, a and b are natural numbers being

(a, b) = (a, p) = (b,p) = 1; if g < O then q:—p”%'

On subject of rings of rational numbers field it’s consider the issues about their discreteness and density. It’s proved, in
particular, that every some ring of rational numbers field is density when fractional number belongs to it.

When we investigated the properties of numeral fields which rational numbers field don’t have,it’s showed the
incompleteness of this field. It’s proved this fact without using the irrational numbers.

It’s suggested the one of possible proof that the group of automorphisms of group (Q; +; 0) is isomorphic to group
(Q\ {0} -; 1), when we consider the additive and multiplicative groups of rational numbers field. It’s proved that the group of
automorphisms of group’s (Q; +; 0) subgroups is isomorphic to subgroups of group (Q\ {0}; -; 1) too. The last fact is illustrated
by an example of group (Z ; +; 0) integer numbers and an example of group (Qy; +; 0) p- adic numbers for any prime number p.

The teachers of Mathematics may make the knowledge of their students more deepen and more modern with all these facts.

Key words: group, ring, field, automorphism, ration number, fraction, fraction number, discreteness, density.
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BMKOPUCTAHHSA TEXHONOTIT IHOOTrPADIKM ANA BISYANISALIT HABYA/IbHOTO KOHTEHTY

AHomayia. Cmamms npuceayeHa meopemuvyHuUM ma NPaKMu4HUM acrieKmam 8UKOPUCMAHHA mexHosoail iHghoepagiku
08 ei3yanizayii Has4yasbHO20 KOHMeHmy. ¥ cmammi y3a2asbHEeHO ma cucmemamu3o8aHo eidomocmi npo eisyanizayito,
npedcmassaeHo onuc mexHonogii iHghoepagiku ma i 3acmocysaHHA 8 HasuyasbHo-Nedazo2iyHili 0ianbHocmi, anzopumm pobomu
HA0 CMBOPEHHAM iHGozpagiku. TakoH MOOAHO eKCnAIKayilo MOHAMMA «HABYAAbHA iHoz2pagika» Ak bazamonnaaHose i
CMpyKmypHe noHAmMmes, y AKomy noo0aHHA iHhopmayii 8i0bysaemobcs Yepe3 0aHi, Yepe3 nesHy cmpykmypy abo npouyec, yepes
XyO0M(HI enemeHmu, yepes diaepamu, Yyepe3 2pagiku, Yyepe3 2paghiuHi 06’ekmu, Yepe3 crisgioHOWeEHHA Mix npedmemamu ma
¢akmamu e yaci ma npocmopi, Yepez demMoHCMpPayito NesHUx meHOeHyill y pizHux eany3sax. @YHKYIl, U0 BUKOHYE «HABYAMbHA
yeaau Ha Kaw4osili iHgpopmaui, NoKa3 nosepxHesux ma 2AUbUHHUX 38°A3Kie Mix 06°ekmamu, crnpusHHA ikcauii ma
30cepedHeHHI0 Ha iIHPOPMayil, W0 € KAHOY0B80K, CIPUAHHA 3anam’amosy8aHHIO iHhopmayii, CoOHYKaHHA 00 camocmiliHo2o
30CB0€EHHA iIHhopMayil, crpusHHA pegdaeKcii mux, Xmo Ha84aEMbCA.

B pobomi npedcmasneHo HalinowupeHiwi cepsicu, w0 00380470Mb CMeopumMuU iHhozpagiky 048 HABYANLHO20
KOHMeHmy, HageodeHo NMpUKAaodu MPaKkmMu4Ho20 3acmMocy8aHHA OaHOI mexHoozii 8 npogeciliHili disnbHocmi nedazoza. Cmamms
MAKOX po32aa0a€ NUMAHHA iHopMauyiliHo-KoMyHIKayiliHoi KomnemeHmHocmi nedazoza w000 pPo3pobsaeHHA HAB8YAAbHOI
iHpoepadiku.

Kntoyoei cnoea: HasuanbHUli npoyec, Has4anbHUli KOHMeHm, mexHonoeil e8izyanizayii, iHghozpagika, Has4anbHa
iHpoepadika, iHhopmayiliHi mexHonozii.

MocraHoBKa npo6nemu. OAHMM 3 OCHOBHMX 3aBAaHb HaBYaHHA € PO3BUTOK MUCIEHHS NOAUHWU. PO3BUTOK MUCNEHHSA
nepenbayae popmMyBaHHA Pi3HUX NOHATb. MOHATTA € POPMOIO HAYKOBOTO MNi3HAHHSA, L0 ONUCYE 06’EKTU B 3araibHUX Ta CYTTEBUX
O3HaKax, i AKoOMY BifNoBiAAE NEBHUI TepMmiH, CMMBOA abo 3HaK. ToMy OKpemoi yBarn notpebytoTb TEXHONOTT, AKi 403BONAIOTbL
HaABHWUW BeNMKMI 06CAr HaBYa/NbHOTO maTepiany NeKuii, 3aHATTA abo ypOKy YLWiNbHWUTM Ta YHAO4YHUTK, a Le 6 Jomnomorno
y3araabHUTU MOro Ta po3WMpUTU iHGOPMALIMHMIA NpPOCTip HaByYaHHA. Cepel, TakMX TEXHO/OrIM NpoBigHOI poni HabysatoTb
Bi3yanbHi TexHonorii nogaHHA iHpopMau,i, a KOHKpeTHiWwe — iHdorpadika. Lli TexHoNOrii aKTUBHO 3any4atoTbCA A0 OpraHisadii
HaBYa/IbHOrO MmaTepiany, OCKINbKM CNPUALOTb IHTEHCUIKALLT, cCMCTEeMATM3ALIT Ta y3araNbHEHHIO OKPEeMMX TEM YW NOHATL Y Byab-
AKIM ranysi ocBiTM WO BMBYAETbCA. CbOrogHiI, AIK HIKONW, 3HAHHA TAa YMIHHA WOAO0 3aCTOCYBAHHA KOMM'IOTEPHUX TEXHO/OTIN B
OCBITHil cdepi AiaNbHOCTI € OAHUM i3 BaXK/IMBUX KOMMOHEHTIB SKICHOTO BUKOHAHHA cBOro npodeciiHoro o608’A3Ky negarorom,
a, OT)Ke, BaXK/IMBO OOHECTU A0 BMKAaZayiB Ta BYMTENiB iHPOpMALi Mpo Te, AK npautoe Komn'totepHa iHdorpadika, sk ii
edeKTMBHO 3aCcTOCyBaTV B HAaBYa/IbHO-BUXOBHOMY NpOLLECi.

AHani3 aKTyanbHUX AOCAiIAKEHb. [LOCATHEHHA KOMN'0TEePHOIT chepu, AesKi PYHKLT Ta MOXKAMBOCTI iIHTEPHETY Ta Cy4YacHMX
iHPOPMALIIHNX TEXHONOTIV PO3LLMPIOIOTL BNPOBaAKEHHSA iHHOBALiMHMX METOAiIB HaBYaHHSA. 3rigHo 3i cTaTTeto 54 3aKoHy YKpaiHu
«lpo ocBiTy», Ae HaronowyeTbes, Wo «lMeparoriyHi, HAYKOBO-NeAAroriyHi Ta HayKoBi NPaLiBHUKM MatoTb MPABO Ha... BiIbHWUN
BMbip dopm, meToais i 3acobiB HaBYaHHA, WO BiANOBIAAIOTb OCBITHIA Nporpami...» [1], KOXeH BMKNAZayY Ma€E MOXK/IMBICTb
33CTOCOBYBATM B MOBHIiM Mipi BCi TEXHONOFYHI AOCATHEHHA Cy4aCHOCTI, AKi, HA MOro AyMKY, NiaBMLLATL ePEeKTUBHICTb HABYAHHA 1
3aLiKaBAATb YYHIB Ta CTYAEHTIB Y AOCATHEHHI HaBYa/IbHOroO pe3ynbTaTy.

MoHATTA «Bi3yanisauia» € npegmetom 6araTbox AOCAiAMKeHb, Hanpuknag, pobota [2]. MuUTaHHAM TeopeTUyYHOro
06r'pyHTYBaHHA BWMKOPWUCTaHHA TEXHOJIONiN Bidyanisauii B HaBYa/bHOMY MPOLECi 3arajibHOOCBITHbOI LWKO/M MPUCBAYEHO
pocnigxeHHa J1.1. binoycosoi Ta H.B. unteHboBoi [3]. Y HbOMy CXapaKTepM30BaHi KOTHITUBHI aCNeKTW 3acToCcyBaHHA Bisyanisauii
HaBYabHOI iHPOpMaLi Ta NOKa3aHo, WO Bi3yanisauia HaBYyanbHOI iHGOpMaLii, peanizoBaHa Ha 6a3i cyyacHux iHpopmaLiliHo-
KOMYHIKaLiMHUX TexHo/orili, HabyBae HOBWUX SIKOCTEM, fAKi ICTOTHO po3wuplooTb cdepy il NPOLYKTUBHONO 3acTOCYBaHHA B

79



PHYSICAL & MATHEMATICAL EDUCATION issue 2(16), 2018

HaBYa/bHOMYy npoueci. ByeHi 3a3HayaloTb, WO Bi3yanisauis HaB4YasbHOI iHQOPMaLii: MoONerwye CnpuUUHATTA HaBYalbHOI
iHpopMaU,ii yYHAMM, NPeACTaBAAYM il 3 ypaxyBaHHAM i BiANOBIAHO A0 iX KOTHITUBHMMU 0COBIMBOCTAMMU; CNpUse GopmMyBaHHIO
NPaBUJIbHUX YAB/IEHb LUKOAAPIB NPO 06’€KT BMBYEHHS, No3baBnstouM Big HeobXigHOCTI Hagani KopuUryBaTU MOYaTKOBI XMOHI
YABNEHHA; A€ MOM/IMBICTb CKOHLEHTPYBATW yBary Y4HiB Ha TO/IOBHMX CMMUC/IOBUX €/IeMeHTax HaBYa/sbHOro Mmatepiany,
BMAiNAOYM iX y 30poBOMY 06pasi i ogHoYacHO GiNbTpyoum gpyropaaHi Ta 3aisi geTani; 403BONAE iHTEHCMiIKYBATU HAaBYAIbHUIA
npouec LWAAXOM BMKOPUCTAHHA €KOHOMIYHOro 3a 06CcArom i Yacy MOAAHHA HaBYa/NbHOrO maTepiany B obpasHomy BUrAAA;
aKTUBI3YE Pi3Hi BUAN MUCNEHHA W NaM’ATI YYHIB; CNPUAE KPALLOMY BK/IOYEHHA HOBWX 3HAHb Y CUCTEMY paHiwe npuabaHux, a
TAKOX IX 3aCBOEHHIO 11 3aNam’ATOBYBAHHIO YYHAM; PO3BMBAE Mi3HABa/IbHUM iIHTEPEC YUHIB; A€ MOK/IUBICTb CTBOPUTU NO3UTUBHUI
emoUiiHMit GOH Ha ypoLii; NoNerwye peani3aLito MixxnpeaMeTHUX 38°A3KiB Y HaBYAHHI.

B iHWI poboTi umx e aBTopiB [4] BUAiNEHO HacTynHi GpyHKLi Bidyanisauii woao iHTeHcudikaLii HaBYabHOro NpoLecy:
1) KOMNAKTHe NOAAHHA HAaBYa/IbHOrO MaTepiany, Wo Aa€ 3MOTy NiABUWMTM iIHPOPMALLIAHY HacCKYeHICTb HaBYaIbHOTO Npouecy; 2)
KOHLLEHTPOBaHE MOAAHHA HABYa/IbHOrO MaTepiany B OCAXKHOMY BUrNALi 3i 36epeeHHAM MOro cemaHTUYHOI NOBHOTH; 3)
3abe3neyeHHn afeKBaTHOCTI NOAAHHA HaBYa/NbHOTO Martepiany NcMxodizioNoriyHMM 0COBAMBOCTAM YUHA; «POBAAYU 3HAHHA
BMAMMMMY, Bi3yanisauis Cnpuae 3MEHLEHHIO BUTPAT Yacy Ta eHepril yYHA Ha CNPUNHATTA 1 PO3yMiHHA BeaMKOro 3a obcarom
HaBYa/NbHOro maTepiany; 4) NiIATPUMAHHA BUCOKOTO TEMMNY HaBYaHHSA, CKOPOUyoUM Moro HeedeKTUBHI abo HU3bKO-eDEKTUBHI
dasu; 5) cnpuaHHA paLlioHanbHin opraHisauii HaB4a/IbHO-NiI3HABA/IbHOI AiANbHOCTI YYHIB Ha YPOLLi WAAXOM ii anropmuTmisaii.

Y cTaTTi [5] BUCBITAIOIOTLCA MOX/MBOCTI 3aCTOCYBaHHA Pi3HOMaHITHMX on-line 3acobiB Ta pecypcis Ansa nonerweHHs
npoLecy HaBYaHHA, a came B NPoLEeCi BUKIAAaLbKOi AiANBHOCTI, WO NO3UTUBHMM YNHOM NO3HAYUTHCA Ha YCMILWHOCTI CTYAEHTIB
Ta AKOCTi HaBYaHHA. ABTOPU XapaKTepPU3YIOTb BUKOPUCTAHHA B OCBITHIM AiANbHOCTI CTYAEHTIB MEHTANbHUX KapT, iIHTEPaKTUBHMUX
N/aKaTiB, TECTiB, BUKOPUCTAHHA TPUrep-TEXHOOTIN y Nnpe3eHTauiax. JocniaHWKKM po3rnsaatoTe nesHi cepsicu (Google, Glogster,
Prezi, Test Pad, MalictepTect, Simpoll, LearningApps) Ta on-line pecypcu (Mindmeister, Bubble.us, Mindomo T1a Mind42).
BKasyloTbCA TaKOX Ha nepesarun, AKMMW BOMOAIIOTb on-line 3acoby HaBYaHHA WOAO TPAAMUIMHUX: 3PYYHICTb, MOBINbHICTb,
iHPOPMATUBHICTb, JOCTYN Yy ByAb-AKMI Yac i 3 ByAb-AKOT TOYKM NAAHETU, OAHOYACHA PoboTa rpynu Hag NPOEKTOM.

€ OKpeMmi JOCNiAKEHHSA LWOAO 3aCTOCYBAaHHA KOHKPETHMX KOMN'IOTEPHUX TEXHO/OTIM, HAaNPWUKAaA, NPOrpPamHoro 3acoby
Prezi [6]. ABTOp 3a3Hayva€, WO 3aCTOCYBaHHA L€l TEXHONOTT 3HAYHO MiACWU/IIOE METOAMYHI MOXK/IMBOCTI AOMNOBIAaYa, cnpustoun
edeKTMBHILIOMY 3anam’ATOBYBAHHIO 1 3aCBOEHHIO MaTepiany 3aBAAKM HENiHIMHOMY NOAaHHIO MaTepiany.

ABTOpM poboTH [7] NOKa3yHOTb, WO cepes TEXHOOrIN, AKi A03BOAOTL YHAOUHIOBATU BE/IMKI 0O6CATN AaHUX Ta CNPUAOTD
iHTeHcuiKauji, cuctemaTtusauii Ta ysaralbHeHHIO OKpemMMX TeM UM MOHATb, NPOBiAHOI posi HabysatoTb flash-texHonorii. Ll
TEeXHOJ10rii, OKpiM YHaouYHEeHHs, nepeabayatoTb AMHAMIYHY Bi3yani3auilo Ta 3a/ly4eHHA ayAiOKOHTEHTY.

TaKMM YMHOM, TEXHONOFIN Bi3yanisauii € NepcnekTMBHUMM, WO 3YMOB/IOE AKTYaNbHICTb NMPOAOBKEHHA AO0C/IAMKEHD,
CNPAMOBAHMX Ha 3’ACYBaHHA HanNPAMIB i 0cOBNMBOCTEN iX OCBITHIX 3aCTOCYBaHb.

MerTa craTtTi. 3 orna4y Ha BULLE BKa3aHe, MeTa CTaTTi NOJIAra€e y BUCBITNIEHHSA 0cobanBocTen TexHoorii iHporpadiku,
y3araibHeHHi Ta cucTemMaTun3al,ii BifOMOCTel NPo 3acToCcyBaHHA TeXHONOrIN iHdorpadikv B HaB4aNbHO-NEAArorivHil AiANbHOCTI.

BuKnap 0CHOBHOro matepiany. TepMiH «Bi3yanisaLia» B TIYMaYHOMY CNOBHUKY NOACHIOETLCA AK «O4ePKaHHA (NofaHHA)
BMAMMOIO 300paKeHHA AKWUX-Hebyab npeameTiB, ABMLL, NPOLECiB, HEeAOCTYNHUX Ana 6e3nocepefHbOro CroCTepeeHHA».
MoHATTs «Bi3yanizauia iHbopmaLii» He € HOBUM TEPMIHOM Yy MCMXONOro-NeAarorivyHin HayLi. BoHa BUHMKNA Ha MeXi po3pobok,
noB’A3aHMX i3 JOCNIAMKEHHAMM B iHGOPMATULI, B eproHoMili, y ncuxonorii, y Au3aiiHi, y coepi bisHecy. BoHa morke 6yTu
HayKOBOIO, LLLO 4,03BO/IAE NOAATU HAYKOBI GaKTM Ta 3aN1€KHOCTI B HalbiNbLL y3arasibHEHOMY BUAj, Ta HEHAYKOBOIO, LLLO A,03BONSE
HAOYHO ¥ HaWbiNbLW yLiNbHEHO NOAATU XKUTTEBY iHbDOpPMaL,ito abo ifeto BUpiWeHHA KUTTEBOT Npobaemu. Bigomo, Wwo Bisyanisauin
— ue npeactaBneHHs iHbopmaLii, AaHnx, GaKTiB y BidyanbHii abo HaouHin Gpopmi. Bisyanisauia iHpopmauii — Le iHTepakTUBHe
BMBYEHHA Bi3ya/lbHOro MNpeacTaBAeHHA abCTPaKTHUX AAHWX ANA MOCWUIEHHS NIOACbKOrO Ni3HaHHA [8]. A6GcTpaKTHi AaHi
NoAiNATLCA Ha YUCNOBI Ta HEYUCNOBI (TEKCT i reorpadivHa iHbopmauin). Bisyanisauia 6ysae:

® CTaTMYHOIO (Le i 306pakeHHs, | NpeseHTaLia Towo);

® ANHAMIYHOIO (Le aHIMaLiiHMI POAKK);

® iHTEPaKTUBHOIO (BEG-PILLEHHSA, B AKMX MOXKHa 06paTV NnapameTpu BifobpaxkeHHs iHbopmaLii).

CbOrogHi icCHye LWMpPOKe KONO 3acTOCYBaHHA 3acobiB Bi3yanisaLii B pisHWX ranyssx, Wo nokasaHo Ha puc. 1. |, 3BMyaliHo,
po3pobneHo 6araTto meToAis Ta NPMIOMIB LLOAO Bi3yanisauil iHpopmauii (puc. 2). KoxHuii i3 BuAiB Bisyanisauii iHpopmauii mae
nesHe Npu3HaYeHHA Ta mety 3aCTOCYBaHHSA. Hassemo AesKi 3 HUX: OpiEHTOBAHMUM rpad
(https://uk.wikipedia.org/wiki/OpieHToBaHnin_rpad), rinepboniyHe [JepeBo AK MeTOA Bisyanisauii BeAMKMX iepapxiit
(https://uk.wikipedia.org/wiki/Tinep6oniuHe_pepeso), ISOTYPE (moBa 306paskeHb) AK MeTOA BifAO6pPaskeHHA COLjanbHUX,
TEXHONOTFIYHUX, 6ionoriyHmx Ta iCTOPUYHMX 3B'A3KiB y dopmari 306parkeHb
(https://uk.wikipedia.org/wiki/ISOTYPE_(moBa_306paeHb)), Aiarpama laHTa, WO BMKOPUCTOBYETbCA ANA iftOCTpauii naaHy,
rpadika pobit 3a 6yab-akum npoektom (https://uk.wikipedia.org/wiki/diarpama_raHTa), nikTorpama sk yMoBHWUIA MantoHOK By ib-
AKX asuw, Ta noainn (https://uk.wikipedia.org/wiki/MikTorpama), cnapknailH AK ManeHbKa fiHiliHa aiarpama, WO 3a3Buuait
HamanboBaHa 6e3 ocelt UM KOOpPAMHAT, Ta NpeacTaBAsAe 3aranbHy dopmy KonmnsaHHsa (https://uk.wikipedia.org/wiki/Cnapknaiin),
Ggplot2 — rpadiyHnit naker Bisyanizauii gaHux Ans mosM nporpamysaHHA R (https://uk.wikipedia.org/wiki/Ggplot2),
iHdorpadika (https://uk.wikipedia.org/wiki/lHporpadika), 6aok-cxema (https://uk.wikipedia.org/wiki/Anroputm).

3ynuHUMocsa Ha posrnagi iHdorpadikm abo iHpopmauinHoi rpadiku. MNossa iHdorpadikm patyerbea 19 ct. [9], ane
npuKnaam 306paxkeHHs, AKi MOXKHa BigHecTn Ao iHporpadikm 6yam BigoMi Le B aHTUYHOCTI. Lo pobiT 3 iHporpadiku 19 cTonitta
HalbinbLL BisoMMMM € 11 poboTa «HoBMI rpadik icTopii» Axkoseda Mpuctni (1769 p.), i KHMra «KomepuiriHnii | NONITUYHWIA aThacy
Binbama Mnelidepa (1786 p.), i poboTa «KapTa 3axBoptoBaHHA Ha xonepy» AxoHa CHoy (1854 p.), i «[iarpama NpuUunH cMepTi»
dnopeHc HanTiHreinn (1856 p.), i «KapTa HanosneoHiBCbKOro noxoAay B Pocito 1812-ro poky» Lapna-*oseda MiHapa (1869 p.). Ll
Ta iHWi poboTn MoKasyBanu b6inblwy KiNbKICTb iHGOPMauii, 6yan opuriHanbHUMKW, NPUBEPTANW yBary, ane Npu LbOMY Masau
ackeTuyHe odopmneHHs. CyyvacHa iHdorpadika mae binblie Pi3HOMAHITTA NPUKNAAIB Ta Ma€E bifblie ACKpaBuiA BUA, NPO WO
cBig4YaTb YMCNeHHi NybnikaLil B }KypHanax Ta iHTEpHeT-AyKepenax.
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‘ HayKoBi AOCNiAXKEHHA OpieHTOBaHu/
Yy A A, rpad
‘ undposi 6i6niotekn £ rinep6oniune
. - . fepeBso
‘ iHTeNeKTyaNIbHUIA aHanis AaHnx
x
I . . N
I(._ ‘ rpadiuHa iHpopmauis B10K-cxema
E—
= é ‘ diHaHcoBMIA aHani3 AaHMX ISOTYPE (moBa
E 5 306parkeHb)
o > ‘ KOHTPO/Ib BUPOOHULTBA
E ‘ AOCNIAKEHHA PUHKY Ajarpama lanTa
‘ Bif,06paXKeHHA 310YMHHOCTI .
niKkTorpama
‘ OCBiTHi NnoTpe6un -
- cnapkaanH
iHWi 3acTocyBaHHA
Puc. 1. Manysi 3acmocyeaHHs gi3yanizayii Puc. 2. fleaki memodu ma npuiiomu eizyanizayii

Yomy X iHporpadika npueepTae yBary 4OCNIAHUKIB Y pi3HMX ranysax? MabyTb Tomy, WO Haga€e 3mory ocobi Kpalie oamH
pa3 nobaynTh Ta NOYYTM OAHOYACHO. 3 AOCAIAXKEHHS BYeHUX Baiica Ta MaklpaTa Bigomo, Wwo noamHa yepes 72 roamHu nam’atae
10 % Big nouyToro, 30 % Big nobayeHoro Ta 65 % Big Nob6ayeHOro Ta NOYYTOro OAHOYACHO. fIK 3a3HAYAETLCA B O4HOMY 3 IOKNAAIB
[10] pns cTtBOpeHHA iHporpadikm NOTPIGHO TpM pedi: 3MiCT — Le Te, NPO WO XOYeTe CKa3aTh CBOIM Cayxayam, KOpPMUCTyBavam
(ronoBHa niHis), ceHC — 3’ABNAETLCA TOAj, HAaNPUKNAZ, KOM WOCb MOPIBHIOWOTL i3 YUMOCb, Ta /IErKiCTb CNPUNHATTA. ABTOpP
Haro/IoLLYE, L0 OCHOBHUMM NpaBunamu iHporpadikm e:

® IAaKOHIYHICTb 0GOPMNEHHSA; MiHIMYM TeKCTy (B 0BMeXEHIN KinbKOCTi);

® 2 XBUINHU

® PO3K/IacTU BCE «MNO MOANULAMY;

e npodeciiHni 3BYK;

e icTopia — ue ¢akTn 3 ayweto, TO6TO BUTATTM BCi PpaKTK, A06ABUTU emoUito;

e icTopia — ue 6aXKaHHA NOAINUTUCA 3 KUMOCh.

3i cniB HaWAoCBiYeHiWoOro ekcnepta B cnpasi Bisyanisauii AaHWMX Ta CTBOpPEHHA AouinbHOI iHporpadikm B cnpasi
KypHanictukn Anbbepta Kaipo [11] ronoBHMMM 03HAKamm sKiCHOT iHporpadikn € KOHTEKCT (TOHTO WO 03HAYAKOTb LUbPU, AK BOHM
3MiHIOBaNUCL?) | HAapaTUBHA CTPYKTYpa (To6To iHporpadika mae posnosigatv icTopito), AKa i BigpisHAe iHborpadiky Big npocToi
Bi3yanisauii. BiH BBa)Kag, WO KAOYOBUM € iHTENIEKTYyalbHUI NpoLec CTBOPeHHs iHdorpadikm (CTpyKTypyBaHHA iHbopMmaLii), a
KOMN'toTep € nLe iIHCTPYMEHTOM Bi3yanisauii.

3aBAAKM MOLUMPEHHIO TA WBUAKOMY PO3BUTKY iHGOPMALLINHMX TEXHONOTIH 3’ ABMAOCA BaraTo iIHCTPYMEHTIB /19 CTBOPEHHSA
pisHOro popy Bi3yanisauili, cepes AKMX KOMN'tOTEpHi TexHonorii 3i cTBopeHHA iHdorpadikM 3alimatoTb MNposigHe Micle.
Be3KoWTOBHI 1 Nerki y BUKOPUCTAHHI iHCTPYMEHTU CTatOTb HaA3BMYANMHO PO3MNOBCIOAKEHUMM. 3aLLiKaBAEHICTb CBITOBOT ayauTopii
HanbinbW BiZOMUMM NporpamHUMM 3acobamm gns cTBopeHHs iHdorpadiku easel.ly, infogram.com, piktochart.com, canva.com,
Visual.ly BiactexkeHo Hamu 3a gonomoroto Google Trends [12]. Ha3BaHi cepBick MatoTb HAaCTyNHi 3arasibHi XapaKTePUCTUKM:

e H6a3oBa OHNalH Bepcin;

o H6e3KOLITOBHA MOXAUBICTb CTBOPEHHA 06NIKOBOrO 3anucy;

e Heob0B’sI3KOBa NOTpeba PO3yMiHHA OCHOB AW3aNHY;

® € MOXMBICTb 06paTK NpodeciliHi WwabnoHu B 6ibnioTeui (Hanpuknag, B8 easel.ly moxkHa B3ATM 3a ocHOBY OAHY 3 17
6e3KoLWTOBHMX Tem; y piktochart — 8 wabnoHiB Ta 04MH NycTWiA; y canva iHborpadika mae 4 wabnoHu: iHporpadika i3 Yacosoto
WwKanoto, iHbporpadika gna ocsitk, iHdporpadika gna iHCTPYKLUi, iHporpadika ana pesome);

® € MOX/MBICTb A06aBMTM BAacHi 306parkeHHA (CNoYaTKy 3aBaHTaXKMBLLIM iX) abo BUBpaTH NOTPi6HI i3 6ibnioTeku;

® MOMK/IMBICTb 3aCTOCOBYBATU IHCTPYMEHT abo WwabaoH manu € He B ycix cepsicax (Hanpuknag, B infogram — BinbHO
cKopucTaTUcA MoxKHa 13 wabnoHamu rpadivyHnx man; y piktochart € iHcTpymeHT Tools-kapTa);

® € MO/IMBICTb HAaNALITYBaHHA 306paKeHb;

® MiATPUMYETLCA MOXK/INBICTb POPMaTyBaHHA TEKCTY;

® NiATPUMYETLCA MOK/IMBICTb 36€peXKeHHA BNacHOI po3pobaeHoi iHporpadiky;

® NiATPUMYETLCA MOMK/MBICTb NOLINUTACA 3 KOPUCTYBaYamM iHWKX NnaTtdopm Ta MOXKAMBICTb BOYAyBaTM Ha CBOEMY
pecypci (carTi abo 6103i);

® MOMAMBICTb 3aBaHTAXKMTW po3pobneHy iHborpadiky Ha BNacHUIM Komn'toTep € He y BCix cepaicax.

[OuHamika nonynapHocri easel.ly, infogram.com, piktochart.com, canva.com, Visual.ly 3a ocTtaHHix n’aTb pokKis BUCBiTN1eHa
Ha puc. 3. AHani3 rpadika cBigYMTb NPO CTiliKMIA iHTepec CBITOBOI CNiNbHOTU A0 3acobiB CTBOPeEHHA iHporpadiku. binbloto
NnonynapHICcTIO KOPUCTYtOTbCA cepsick «Canvax» Ta «Easel.ly». Ha Halwy AymKy, Le BKa3ye Ha Te, L0 BKa3aHi cepsicu 6e3 cymHisy,
€ HalKpawwmmmu B cnpasi cTBopeHHA iHoorpadiku, ane ue He 03HAYaE, WO BAapTO ObMeXKyBaTU CBili BMOBIp TiNbKM OAHiEt0
KOHKPETHOI Mporpamoto. 3 ypaxyBaHHAM 3pocCTatoumx NoTpeb cy4yacHOro CTyAeHTa BWMKAaAayeBi B 34IMCHEHHI LWOAEHHOI
NPaKTUKK, HeOBXiAHO BUKOPUCTOBYBATU Ha ayAUTOPHUX 3aHATTAX Ta B AUCTAHLIMHOMY HaBYaHHI NOTEHLiaN MOXKAMBUX Nepesar
npeacTaBAeHUX PECYPCiB i3 METOK HaNaroAKeHHA i NoNINWeHHA NeaaroriyHoi B3aEMog,ii, 36inblueHHA MOXK/IMBOCTI fonoBigaya
3 Bi3yanisauii 1 mobinbHOCTI iHdopmaLLii.
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® easelly ® infogram.com @ piktochart.com @ canva.com @ Visually

Puc. 3. JuHamika nonynaapHocmi 3anumy easel.ly, infogram.com, piktochart.com, canva.com, Visual.ly

3ynuHMMOCA Ha 3acTocyBaHHi iHdorpadikvm B HaBYanbHIN AianbHOCTI. IHporpadika L03BONAE AKICHO YHAOUHUTU CKNAALHY
1 06’eMHy HaBYanbHY iHPOPMaLLito Ta HaZaTW AN BUBYEHHS 3aKiHUEHWI iHbopmaLinHWiA 6a0K. BOHa € TaKMM BUAOM BUKNALEHHSA
HABYa/IbHOTrO KOHTEHTY B ByMakHii abo eNeKTPOHHIl popmi, AKUI iHTErpye NpM CTBOPEHHI YMOBHO HOBOTO HaB4YabHOTO 06’eKTa
ab0 HaBYaIbHOTO KOHTEHTY NeBHY iHpOpPMaL,ito Ta Pi3Hi 3aco6bM, y T.4. XyA0KHbOI TBOPYOCTI, Aiarpam, rpadikis Ta iHWKX rpadivuHMX
06’eKTiB. 3acobamu iHdorpadikv MoXKHa opraHisyBaTn Be/IMKMIA 06CAT AaHUX, MOKA3aTy NeBHi CNiBBiAHOLWEHHA MiXK NpeameTamm
i daKTamu B Yaci Ta NPOCTOpi, AEMOHCTPYBATU NEBHI TEHAEHLT B pi3HMX ranyssax. OTxe, iHporpadika — ue:

1) pe3ynbTaT pO3yMOBOI AiANbHOCTI IIOAMHMU, LLO Y3araibHIOE A0CBI4 NPU ONaHyBaHHI NeBHOT iHGopMalLii;

2) HaBYanbHo-iHGOpMaLiiHa MogeNb PeasibHOCTI Lo NigNArae BUBYEHHIO Ta ONAHYBAHHIO;

3) HaBYaNbHUI BNOK YLLiNbHEHOT iIHDOpPMaUi.

BoHa BKk/tovae:

® nNeBHi AaHi,

* iHpopMaL,ito AIK pe3ybTaT NepeTBOPEHHA M ONPaLOBaHHA SAHUX,

® 3HAHHA AK NepeBipeHa NpakTMKot iHpopmauis. [1o Toro X BioMo, 3HaHHA NOAINAITb Ha MOBEPXHEBI, LLLO BiATBOPIOIOTH
BMAMMI B3aEMO3B’A3KM MiX OKpeMUMM NoZiamu Ta GakTamu B NeBHiN HaouHi 06nacTi, Ta rMMBUHHI, WO BiATBOPIOIOTL CTPYKTYPY
i npouecy B NeBHi Hao4Hi obnacTi yepes abcTpakuii, aHanorii Ta cxemu.

HaBefemo Halue pO3yMiHHA NOHATTA «HABYA/bHA iHhoepagika». My po3rnsaaaemMo Woro sk 6araToniaHoBe i CTPYKTYpHe
MOHATTA, Y AKOMY BMWAINAEMO OKPEMO NNacT «nodaHHA iHpopmauii» Ta «dyHKUii», AKi, Ha Halwy AYMKY, BOHO BMKOHYE.
EKcnnikauito NoHATTA npeacTasneHo Ha puc. 4. MNoaaHHa iHpopmauii BiabyBaETbCA Yepes AaHi, yepe3 neBHy CTPYKTypy abo
Nnpouec, Yyepes XyAOXKHi eNeMeHTH, yepes Agiarpamu, yepes rpadiku, yepes rpadiyHi 06’ekTM, Yepes chiBBIAHOWEHHA MiX
npeametamum Ta GpakTaMm B Yaci Ta NPOCTOPI, Yepes AEMOHCTPALLI0 NEBHUX TEHAEHUIN Y Pi3HUX rany3sax. PyHKLUIi, WO BUKOHYE
«HaB4YanbHa iHdorpadika», ue: 0bpobka, iHTerpauis, ywinbHeHHs, reHepauin iHbopmaLii, il nepeaaya, MOTMBaL,iA L0 HAaBYAHHA,
dOKyC yBarM Ha KAo4oBil iHPopmaLii, NOKa3 NoBepxXHEBWUX Ta FMMOUMHHMX 3B’A3KIB MiXK 06’€KTamu, cnpuaHHA dikcauii Ta
30cepeaKeHHI0 Ha iHbopmaLii, Wo € KNYOBOK, CNPUAHHA 3anam’AToByBaHHIO iHGOPMALLi, CNOHYKAHHA A0 CaMOCTIMHOrO
33CBOEHHA iHPOopMaLLii, cnpuAHHA pednekcii TUX, XTO HAaBYAETbCA.

Hagaansna inghozpachiva

MopaHKHA iHpopmauil

*yepes aaHi

*yepes neeHy cTpykTypy abo npouec

*yepes XyL4OHHI ENEMEHTH

*yepes aiarpamu

*syepes rpadiku

*yepes rpadiuni 06'ekTn

*yepes CNiBBIHOLIEHHA MiK NpegMeTamMu Ta
dbakTamu y Yaci Ta npocTtopi

*yepes AeMOHCTPALIID NEBHUX TEHAEHUIN Y
pi3HMX rany3ax

*obpobra iHGopmauii

*iHTerpauia iHpopmauii

*ywinbHeHHA iHdopmaLii

*reHepauia iHpopmauii

*nepegadi iHgopmauii

*MOTHUBALIA A0 HABYaHHA

*hoKyc yBari Ha KvoBil inbopmauii

*[10Ka3 NOBEPXHEBUX Ta MMBMHHKX 36'A3KiB
MiK 06'EKTamMM

*CNpPUAHHA BiKcaull Ta 30CepPeHeHHI0 Ha
iHbopmaLlil, Wo € KNOYOBOID

*CMPUAHHA 3aNam'ATOBYBaHHID iHpopmaui

*CNOHYKaHHA 40 CaMOCTIMHOMO 3aCBOEHHA
iHpopmauii

*CnpUAHHA pedneKcii TMX, XTO HaBYaETLCA

Puc. 4. Ekcnaikayis noHAMmMsa «Hae4asbHa iHgozpagika»

BuKopucTaHHsA iHorpadikm B HaBYaHHI MA€E CBOI ANAAKTMYHI MOXK/MBOCTI B peanisauii TakKMx NPUHLMMIB HaBYaHHA AK
npUpoAoBIANOBIAHICTb, HAOUYHICTb, AOCTYMNHICTb, YCBIAOMNEHICTb, EMOLMHICTb HaBYaHHA. IHdorpadili, Ak TexHoorii Bi3yanisauii,
B/1ACTUBA TAKOX MOMAMUBICTb YLiNbHEHOTO NOAAHHA HABYa/IbHOTO MaTepiany, CPUAHHA MOro NPOAYKTUBHOMY 3aCBOEHHIO ¢

3anam’aToByBaHHIO.

LLlo6 po3pobuTtn HaBYanbHy iHdorpadiky BuMTeNto abo BMKNagauy 3HaL061ATbCA TaKi KOMMNETEHTHOCTI:
® 3/aTHICTb N/JIaHYBaTK, OPraHi30BYBaTK, KOOPANHYBATU, KOHTPOIOBATM Ta OLHIOBATU CBOIO AiANIbHICTb Ta B3aEMOA,0

cy6’€eKTiB HaBYa/IbHOI AiANIbHOCTI;
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® BOJIOAHHA NEBHMMM 3HAHHAMM Ta YMiIHHAMM B ranysi iHGopMaTUKKM 1 KOMN'IOTEPHUX TEXHOOTI;

® 3aTHICTb A0 PopmyBaHHA HeobxigHoro obcary ¢gaxoBoi iHPpopmaLii 3 PiISHUX AxKepen ANA CTBOPEHHS HaBYalbHOI
iHporpadiku;

* YMiHHA NpaLtoBaTy i3 3acobamm cTBopeHHs iHdorpadiku;

® 3HAHHA 0C06/IMBOCTEN BUKOPUCTAHHA NPOCTOI Ta CKNagHoi iHborpadiku Ana HaBYabHO-BUXOBHMX Linei;

* Nigbupaty HalledeKTUBHIWMIA TUN iHPOorpadikm ANA KOHKPETHOI HaBYaNbHOI iHbopMaLLii.

Po3pobutn iHborpadiky MoXHa, CKOPUCTABLLUMCL MaTepiafammn Woao ii po3pobKM Ta CTBOPEHHSA, WO NpeacTaBeHi B
nskepenax, Hanpuknag [13] abo [14].

3yNUHUMOCA HA eTanax CTBOPEHHA HaBYanbHOI iHporpadiku.

1 eman. BU3HAuYUTU NPU3HAYEHHA HaB4YanbHOI iHPorpadikm, Ha AKy po3paxoBaHe 300pa’KeHHsA, TOMY WO Bif LbOro
3a1eXunTb Bug, iHporpadiku, wo byae obpaHmin. ObMipKyBaTH, WO LLe_NPeACTaBAeHHS aHUX byae cnpMiAMaTUCA HallKpalye, HixK
3BUYANHUI TEKCT.

2 eman. 3ibpaTh AaHi 32 HaBYaIbHOO Temoto. JaHi MOXyTb 6yTU NpeacTaBneHi B pisHUMx dopmaTax: rpadika, TeKCT, Bigeo
TowW,0. 36MpaHHA AaHUX 3aN1EKUTb Bif, TEMU, AETaNbHOCTI Ta BiporigHOCTI BiATBOPEHHA daKTiB.

3 eman. CuctemaTtnsyBath faHi — 3ibpaHa iHdopMaLia NOAAETLCA Y BUTNAAT NAAHY, CTPYKTYpM abo cxeMu-3006pakeHHn
MalibyTHbOI iHdorpadiku. MoTpibHO 3amantoBaTH Ha YepHETL NeBHi 6J10KK 3i CniB, NocMNaHb, 38’A3KIB ANA 3rpPynNyBaHHA AaHUX
Ta Bidyanisau,ii iHpopmauiiHMX NOTOKIB 3a foNomoroto 610K-cxemu. BCTaHOBUTY OCHOBHI Ta NignopsaaKoBaHi 06’€KTH, BUSHAUUTH
LeHTpanbHe 306paxeHHA abo opraHizyBaTM NpeacTaB/eHHA OaHWMX 33 MPUHUMNOM MOCNifAoBHOCTI ob6’ekTiB. Llei etan €
HalBaromiwmm, TOMy LLLO OTPUMAHWI iHPpopMaLiiHMIA BNOK iIHOpPMaLLi NOBMHEH HAOYHO Ta YLiIbHEHO NOAABAaTU HEOBXiAHWUN
HaBYa/IbHUIM KOHTEHT i3 MOTPIOHMMM NOHATTAMM. 3anopyKoto pobpe po3pobneHoi HaByanbHOI iHporpadikm € Taki BnacTusi
neparory XapakTePUCTUKM K KPUTUUHE MUCTIEHHA Ta TBOPYUIA NiaXia.

4 eman. BU3HaUYUTM KO/IbOPOBY CXEMY, L0 AONOMArae BnopsaaKyBaT CPUNHATTA.

5 eman. CteopeHHsa iHdorpadikm Komn'toTepHUMM 3acobammn. BUKOHaHHA LbOro etany, AKMM 61 cepBiCOM CTBOPEHHS
iHporpadikvm BM 6 He KOpUCTyBannUcA, Ma€e N'ATb OCHOBHWUX KPOKIB, AKI MOKa3aHO Ha puc. 5 (cTBopeHuMli 3a fonomoroto cepsicy
Canva). BOoHM € 3arafibHUMM A0S BCiX KOMN'HOTEPHUX IHCTPYMEHTaIbHWUX 3ac0biB 3i cTBOPEHHSA iHdorpadiku, Lo Ha3nBanucA BULLE.

5.1. CtBopeHHA 061ikoBOro 3anucy Ha baxkaHomy cepBici.

5.2. O6patu npodeciiHui wabnoH, wo byae BUKOPUCTAHO 3a OCHOBY MalbyTHbOI HaBYanbHOI iHborpadiku.

5.3. BBectTn NoTpibHMIN TEKCT 3a HaBYa/IbHOK TeMOM Ta 06paTh BnacHi 306parkeHHs (abo AOCTyNHi 306parkeHHs i3
6ibnioTekm).

5.4. HanawTtysaTu 306paKeHHn Ta BiadbopmaTyBaTV yBEAEHWIN TEKCT.

5.5. 36epertu cBoto pobOTy, BCTaBUTU NMOCUIAHHSA 3 pO3p0baeHOI HaBYanbHOI iHdorpadikmM Ha BracHoMy canTi abo 6103i
Ta NOAINMUTUCA 3 KOPUCTYBaYaMM iHWKX NaaTdopm.

BMKOHaBLUM BCi ONWMCaHi eTanu Ta KPOKW, BUKNAZAY OTPUMYE AKICHUWA iHPOPMALMHMIA KOHTEHT, WO po3pobneHo
0COBUCTUMU 3YCUANAMM.
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Puc. 5. Kpoku cmeopeHHs iHgho2paghiku Komn’romepHumu 3acobamu
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BMCHOBKM Ta NepcneKkTUBU NOAaNbLUNX AOCNiAXKEHD.
OTxKe, cyyacHa HaByasbHa iHporpadika — ue epekTMBHa popma NoJaHHA HaBYaNbHOI iHGOPMaLi, WO BMKOPUCTOBYE

Cy4yacHi cepefoBMLLa KOMN'IOTEPHUX iHDOPMALIMHUX TEXHONOTIN 3i cTBOpeHHA iHdorpadiki. BoHa go3Bonse 3ibpaTn BOeANHO
Be/IMYe3Hi 1 po3pi3HeHi obcArM HaByanbHOI iHGOPMALIi, AAE MOXKAMBICTL 33 JONOMOrol B3aemogii iHpopmauiiHux 610KiB
BKA3aTW Ha HanABHIi 3B'A3KM MiXK enemeHTamu iHpopmauii, 3Ha4HO NigBULLYI0OYN ePEeKTUBHICTb CNPUAHATTA iHdopMaLii (wnaxom i
YWiNbHEHHSA).

MiaHATe NUTaHHA NPO 3acTocyBaHHA 3acobiB iHporpadikm B OCBiTi He MoxKe byTn BUYepnHUM. Moganblui HayKoOBI NOLWYKK

MOXYTb BYyTM CNpPAMOBaHi Ha GOPMYBaHHA B YYHIB Ta CTYAEHTIB BHYTPUMPEAMETHMUX Ta MiXNpeamMeTHUX 3B’A3KiB 3acobamm
iHporpadikM Ha 3aHATTAX, OBONOAIHHA BMKNaZadyaMyM BMIHHAMW Ta HaBUYKaMu poboTu i3 cuctemamm obpobku iHpopmaLii Ta
CTBOPEHHSA AKICHOT HaBYabHOI iHborpadiku.
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USE OF TECHNOLOGY OF INFOGRAPHICS FOR VISUALIZATION OF LEARNING CONTENT
Victoria Logvinenko
Sumy National Agrarian University, Ukraine

Abstract. The article is devoted to theoretical and practical aspects of the use of infographic technology for visualization
of educational content. In this article it is summarized and systematized information about visualization, it is described the
technology of infographic and its application in teaching and pedagogical activities, it is provided an algorithm for the creation of
infographics. Also, the explication of the concept of " educational infographics" is presented as a multidimensional and structural
concept in which the presentation of information occurs through data, through a particular structure or process, through artistic
elements, through diagrams, through graphs, through graphic objects, through the relationship between objects and facts in time
and space, through the demonstration of certain trends in various fields. The functions of "learning infographic" are: processing,
integration, compaction, generation of information, its transmission, motivation for learning, focusing on key information,
showing surface and deep links between objects, facilitating fixation and focusing on information that is a key, promoting the
memorization of information, encouraging self-assimilation of information, promoting the reflection of those who study.

In this paper it is presented the most common online services that allow creating infographics in the learning content, it is
presented the example of practical application of this technology in the professional activity of the teacher. The article also is
addressed the issue of information and communication competence of the teacher for the creation of educational infographics.

Key words: learning process, learning content, visualization, infographics, educational infographics, information
technologies.
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PO3B’A3YBAHHA A/ITEBPAIYHUX PIBHAHb B MOAY/IbHUX APUGMETUKAX

AHomayis. Y 6azamoox 3a0a4yax meopii yuces ma OUCKpemHoi MamemamuKku 00800UMbCA BUKOHY8amMu apugmemuyHi
dii Hao yinumu yucaamu 3a nesHUM modyaem. [lpu makomy nidxo0i KOXHe yine YUCA0 MOXHA OMOMOXCHUMU 3 ocma4ero 3a
yum mMooynem ma po32aa0amu MHOXUHY AUWKI8 AK HO8Y, MOOYsIbHY apupmemuky.

3a3Ha4Yumo, Wo apupmemuyHi onepauii HA0 enemeHMamu ymeopeHoi makum criocobom anzebpaiyHoi cmpykmypu
8800MbCA N00i6HO 00 Mo20, K 8OHU BU3HAYEHI 05 Yinux yuces, i 8UZHAYAIOMbLCA 8i0M08IOHUMU ocmayamu 8i0 OineHHA Ha
mMoOynb. [lpome, 3anexcHO 8i0 MoOyns, OesaKi 0cobaUBOCMI MOXYMb BUHUKAMU MPU MHOMCEHHI KAacie AuwKie ma noxioHux eio
Hb020 onepayili — nidHeceHHi 00 cmeneHA ma 006y8AHHI KOPEHS, a 8i0MAK — nNpu po38’A3ye8aHHI pisHAHbL ma ix cucmem.

B apugpmemukax 3a npocmum moodynem pesyabmamu onepayili 8iOHIMaHHA ma dineHHA Ha 8iOMiHHUU 8i0 HynA enemeHm
MaKoM« € enemeHmamu yux apugpmemur. Tomy 8 HUX MOMCHA 06ilimuce 6e3 8i0’eMHUX ma Opobosux 4Yucao8ux supasie. OKpim
mozo, 8 maKux apugpmemurax 3bepicaemsca binbwicmes 8i0oMuUX a120pUMMI8 PO368°A3YBAHHA an2ebpaiyHUX piBHAHbL Ma ix
cucmem. 3 iHWOo20 6OKY, 8 aApPUpMEeMUKAx 3d CKAAOeHUM MOoOysaeM ycmaseHi npasusnd MOXYyms [opywysamucs, Wo
MOACHIOEMbCA ICHYBAHHAM 8 HUX OiflbHUKI8 HY/A.

Heseaxaroyu Ha me, wj0 BUKOHOHHA apugMemuyvHux ornepayili y CKIHYeHHUX apugMemuKax 3HAYHOK Miporo
CNUPAEMbCA HA MEOPIto KoHepyeHUili ma meopito Kineywb, AKi sus4yaromecs y Kypci anzebpu U meopii yucesn, 80cnioneHH0O
MOOYMbHUX apUMeMUK, 30KpeMa, 0cobUB0CMAM BUKOHAHHSA 8 HUX apudmemuyHuXx 0ili, p038’A3y8AHHIO PiHAHb MA ix cucmem
npuceaYeHo Auwe oKpemi nybaikayii.

Y OBaHili cmammi posanadaromecs ocobausocmi po3e’Aa3ysaHHA an2ebpaidHUX piBHAHb MaA ix cucmem y MOOY/AbHUX
apugpmemurax. [ocnidxeHo NUMAHHA pPO38’A3HOCMI OKpemMux munig an2ebpaiyHUX pieHAHb (30Kkpema, AiHilHUX ma
KeadpamHux) ma cucmem AiHiliHUX piBHAHbL y apugmemurax 3a npocmum modynem, HasedeHOo 8i0nosiOHI anzopummu i
npuknaou. Mamepian cmammi moxe 6ymu sukopucmaxuli npu 8us4yeHHi 8i0Nos8iOHUX mem 3 meopii yucen ma OUCKpemHoi
MamemMamuku, @ MAKOX po32AAHymMull Ha 3AHAMMAX CEYKYPCi8 Ma MamemMamuyHUX 2ypmKis.

Kntoyoei cnoea: Kinbys Kaacie AUWKie, MoOyabHi apudpmemuKu, CKIHYEeHHI apughmemuku, anzebpaivyHi pieHAHHSA, AiHIlHI
PIBHAHHA, cucmemu AiHiliHUX pieHAHb.

MocraHoBKa nNpobsemu Ta aHani3 akTyanbHUX AocnimeHb. Linnit pag matemaTuyHux 3aga4 3BOAUTbCA A0 MOLUIYKY
OCTaui Bif, AiNEHHA LinnX ymMcen Ha aeske umcno. o HUX, 30Kpema, BigHOCATbCA TEOPETMKO-YMCNOBI 3a4adi HA A0BeLEeHHA
NoAiNbHOCTI Ta BCTAaHOBAEHHA 03HAK NOAINbHOCTI.

Po3rnagatoum octavi Big AiNEHHA WinnX Ymcen Ha aeake HaTypanbHe YACA0 M — MOAY/b, Ta BBOAAYM onepaLii 4oAaBaHHA
Ta MHOMEHHA Ha YTBOPEHUX MHOXWHaX, MPUXOAMMO A0 TaK 3BaHUX MOAY/NbHUX apudMeTUK. YUCcno enemeHTiB y LMX
apudmeTrKax CKiHYeHHe, TOMY iHOAi IX Ha3MBaOTb CKIHUEHHUMW apUPMeTUKamu.

3a3HaunMMo, Wo B apudMeTUKax 3a NPOCTUM MOAY/IEM BUKOHYIOTLCA onepalii BiAHIMaHHA Ta AiNEHHA Ha BiAMIHHWI Big,
HYNA enemeHT. ToMmy B HUX 36epiraeTbcs BiNbLWiCTb aNTOPUTMIB PO3B’A3YBAHHSA PIBHAHb Ta X CUCTEM, LLO MAOTb MIiCLLE Y YUCNIOBUX
nonsx. 3 iHworo 60Ky, B apudMeTUKax 3a CKNafeHUM MOAYNEeM YCTaNeHi NpaBuaa MOXYTb NOPYLLYBATUCA, LLO MOACHIOETbCA
iCHYBaHHAM B HUX AiNbHUKIB HYNA.

He3Barkaloum Ha Te, L0 BUKOHAHHA Aill Y CKiHYeHHUX apudMeTUKaxX 3HAYHOK MiPOIO CMUPAETLCA Ha TEOPIO KOHIPYeHL, i
Ta Teopilo Kineub, AKi BMBYAIOTLCA Y Kypci anrebpu W Teopii uncen, AOCNILKEHHIO MOAYNbHUX apUPMETUK, 30Kpema,
pO3B’A3yBaHHIO B HWUX PiBHAHb Ta iX CUCTEM NPUCBAYEHO Aunwe oKkpemi nybaikauii [1-10]. Tomy po3rnag AaHoi TeMU € AOCUTb
akTyanbHUM. OKpim TOro, BigMNoBiAHWI MaTepian Mmoxe 6yTu BUKOPUCTAHUIA NPU BUBYEHHI BiAMOBIAHWMX TeM 3 Teopii Yncen Ta
OMCKPETHOI MaTeMATUKK, @ TAaKOXK PO3FNAHYTUI Ha 3aHATTAX CNELKYPCiB Ta MaTEMATUYHUX TYPTKIB.

Mera crartTi. Po3rnsaHyTm ocobamsocTi po3s’A3yBaHHA anrebpaiyHmx PiBHAHL Ta iX CUCTEM Y MOAY/bHUX apndmeTUKaXx.
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Y xoAi NigroToBKKM cTaTTi 6yAn BUKOPUCTAHI HAaCTyNHi MeToau:

- aHani3 i cuctemaTtusauifs HaAyKoBOi Ta HaB4Ya/lbHOI NiTepaTypu, 3a AKMMU BM3HAYEHO OCHOBHI MUTAHHA LWOAO
[OCNIAXKEHHA PO3B'A3HOCTI anrebpaiiuHUX piBHAHD Ta iX CUCTEM Y MOAY/IbHUX apudMeTHKaXx;

- TEOPETUKO-YNCIOBI METOAM Ta METOAM TEOPIii KOHIPYEHL,iN, Ha OCHOBI AKX BUKOHYIOTLCA Aji Yy MOAYNbHUX apudMeTUKax
Ta 3 METOK AOC/IAKEHHA YMCNa PO3B'A3KIB PiIBHAHDL Ta iX CUCTEM Y MOAY/IbHUX apudMeTUKax;

- y3aranbHEHHA KNAaCMYHUX NiAXO0AiB LWOAO0 PO3B'A3yBaHHA anrebpaiyHMX PiBHAHD Ta iX CUCTEM Ha BUMAAOK apudmeTUK 3a
npoCcTUM Mmoaynem.

BuKknap ocHoBHOro marepiany

1. ApudmeTnuHi onepauii y cKiHueHHUX apupmeTrKax

Hexalt Z — Kinbue uinux yncen. PoO3rnaHEMO MHOXWHY Z,, = {0,1,...,m — 1}, enemeHTamMM AKOi € KNacu AULLKIB NO
MOy M (KNac ULWKIB 7 3a MOAyNeM M CKNagaeTbea 3 uncen suay 7 = {r + mt| t € Z3}). Hag knacamu JIMLWKiB NPUPOLHUM
YMHOM O3HaYaKTbCA Onepau,ii 4oL4aBaHHA, BiAHIMaHHA Ta MHOXeHHs enemeHTis [10; 134].

CyMmMOr0 KNacis NLWLKIB a | Db 3a MOZY/NIEM M HAa3WBAETLCA KNAC NWKIB a + b, AKWUIA BU3HAYAETLCA OCTayelo Big, AiNEHHA Ha
m cymun a + b npefcTaBHUKIB LMX KnaciB. BianosigHo, 006ymKom KnaciB AMWKIB @ i b Ha3MBaETbCA KNac AULWKIB @ - b, AKuit
BM3HAYAETbCA OCTaYelo Big AiNeHHA Ha m Jo6yTKy uncen a i b.

BigHiMaHHS Ta gineHHA KNnaciB IMLLKIB 33 MOZY/IEM M MOXKHa BU3HAUUTU AK onepalii, 0bepHeHi 40 A0AaBaHHA Ta MHOMEHHS
BiANoBigHO. 30Kpema, pi3HUUero KNacis NNLKIB a — b Ha31BaloTb Kac NNLLKIB X, L0 3340BO/bHAE YMOBY: b + X = @. AHanoriuHo,
YACMKOO Bif, AiNEHHA Knacis a i b HasuBatoTb Knac X € Zm, BNA AKOTO 4 = b-x. Pe3ynbTaTt AineHHA No3HavyaloTb X = a ¢ b abo

X =

SIS

MHOXWMHU  KnaciB NUWKIB Z,, 3 YyBEAEHUMW HA HUX apUOMETUYHMMK OnepauiamMu Ha3MBaOTb MOOY/JbHUMU
apugpmemukamu abo m-apugpmemukamu, a eNemeHTU BiANOBIAHUX Kineub — esemeHmamu m-apugmemuru [4]. MogaynbHi
apUOMETUKM € NPUKNALAMM TaK 3BAHUX CKIHUEHHUX APUPMETUK, B AKUX YNCNIO €1IEMEHTIB CKiHYUEHHe.

Y pobotax [7, 12] po3rnaganucs ocobaMBOCTi BUKOHAHHA apudMETUYHMX il Ta onepauii nigHeceHHs A0 cTeneHa ¢
[06YyBaHHA KOPEHA M-TO CTEMEHs y m-apudmeTnkax. Po3rnaHemo y umx apudmeTUKax NUTaHHA po3B’A3HOCTI anrebpaivyHmx
PiBHAHb Ta iX cucTem.

1. Po3B'A3yBaHHA anrebpaiuHUX PiBHAHb Y MOAY/NbHUX apudmeTUKax

Hexai y apudpmeTunui 3a mogynem m 3agaHo NiHiliHe piBHAHHA

ax=Db, (1.2)
peaib-uiniumcna, 0<a<m-1i0<b<m-—1.

3p0o3yMino, Wo po3B'A3aHHA TaKOro PiBHAHHA 3BOAUTLCA A0 PO3B'A3AHHA NiHIMHOT KOHTPyeHU,T

ax = b(mod m).

3 Kypcy Teopii umcen pobpe BifOMO, LLO AOCNIAKEHHSA KiIbKOCTI PO3B'A3KIB OCTAHHbOT KOHIPYEHLLT 3a1eXKUTb Bif 3HaYeHb
yncen a, b i m [13; 64]. BignosiaHo, y m-apudmeTnui uncno po3s'askis pisHAHHA (1.1) onncye HacTynHa Teopema.

Teopema 1.1. Hexali y m-apugpmemuuyi 3a0aHo niHiliHe pieHaHHA @x = b. Todi:

1) ye pisHaHHA Mae eduHuli poss’azok x = @~ 'b, akwo (a, m) = 1,

2) pieHAHHA He Mae po3e’askie, Akwo (a, m) = d > 1 iyucno b He dinumescsa Ha d,

3) pieHAHHA mae d po3e’askie, Akwio (a, m) = d > 1ivucao b dinumecsa Ha d.

3a3HauYMMO, LLLO eNIEMEHT @, ANA AKOTO BUKOHYETbCA yMoBa (a,m) = d > 1, € AinbHUKOM HyNA BiANOBIAHOIO KiNbLA Knacis
ANLWKiB. ToMy AnA po3s’A3HOCTI piBHAHHA (1.1) NOTPi6HO, WO6 AiNbHUKOM HyAA ByB | enemeHT b (Mpuuomy b mae ainuTbes Ha d).

MNpuknag 1.1. Po3B’A3aT PiBHAHHA

4x =2
y apudmeTnKax 3a mogynammm =51am =6.

1) Hexaii m = 5. Ockinbku (5,4) = 1, To y Uili apudmeTnL faHe PiIBHAHHA MA€ OAUH PO3B’A30K, NPUYOMY

x=4"1-2=4-2=8=3.

2) Hexair Tenep m = 6. Ockinbku (4,6) = 212 i 2, To AaHe PIBHAHHA MaE [Ba PO3B’A3KM. HeBa)KKO NepekoHaTucs, Lo
HUMM E: X = 2 Tax = 5,

OCKifibkM BMNaAKy NPOCTOro yvcna m (m = p) KinbUe Knacis NULLKIB Z, € nonem, T0 y p-apudmeTuLi anroputm
[OCNiIAKeHHA piBHAHHA (1.1) noAi6HUI A0 aNropuUTMa AO0CAIAKEHHA NiHINHOMO PIBHAHHA Y MHOXMWHI AINCHUX Yncen.

Hacnigok. Hexaii 3a0aHo niHiiie pisHanHa (1.1), de @ i b — enemenmu deskoi p-apugmemuku (p — npocme 4ucno),
0<ab<p-1.Todi

1) sAkwo @ # 0, mo daHe pisHAHHA Mae eAUHUL PO38’A30K X = a-lb;

2) Akwoa =0 ib=0,mo p038°A3KAMU PiBHAHHA € yCi p enemeHmis OaHOT apughmemuKu;

3) akwo @ = 0ib # 0, mo daHe pisHAHHSA po3e’a3Kie He MAE.

Mpuknag 1.2. Po3B’s3aTh PiBHAHHA 27x =8 y 43-apudmeTtuui.

Maemo: a = 27, p = 43, b = 8. 3a HacnigKoMm Le PiBHAHHA Ma€ OAMH pPo3B’A30K. [loAamo 0 NiBOT YaCTUHU PiBHAHHSA
Bupa3 —43x, KpaTHUI Moaynto. [licTaHeMO PiBHAHHA:

—16x =8,
piBHOCUAbHE AaHoMy. Moainnmo Tenep 06MABI YaCTUHK PiBHAHHA Ha 8 Ta 4,043aMO 40 NPABOT YaCTUHU MOAYNb:
—2x =1, —2x = 44.

Moainumo o0bunaBi YacTUHU PiBHAHHA Ha —2. OAePKUMO: X = —22 abox = 21.

Mepeiaemo L0 pPO3B'A3yBaHHA KBAOPAMHUX Pi6HAHb B p-apudMeTHKax (p — NpocTe HenapHe Yncno).

Po3rnaHemo cnoyaTky ABOYNEHHSA PIBHAHHA:

x2 =a (12)
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BUXOAAUM 3 BiJOMMX pe3y/bTaTiB Teopii KOHrPYeHL,i, Take PIBHAHHA Npu @ = 0 Mae eduHull po3e’A30K, a npu @ # 0 —
abo 0sa po3s’sa3ku, abo #0OHO20, 3aNEXKHO Bif TOro, byae YNCNO @ KBagpPaTUYHUM JIUILKOM YU HENULIKOM 33 MOAY/IEM P.
BM3HAuUNTK, UM € a KBaZPATUYHMM JIMLLKOM MOKHaA 3a KpuTepiem Elinepa [14; 79].

Npuknag 1.3. Po3s’A3aTh PiBHAHHA x2 = 2 y 5- Ta 7-apudMeTHKaXx.

3a/a4a 3BOAMTLCA [0 3HAXOAXKEHHA 3HauyeHb KOPeHs KBaApaTHOro 3 2, AKWIA y 5-apudmeTtnui He icHye [12], 6o 2 —
KBaAPaTUYHUI HENMILOK 33 moaynem 5. OTxe, y 5-apudmeTuui gaHe piBHAHHA PO3B’A3KIB HE MaE.

3’Acyemo Tenep, Y4 MaE AaHe PIBHAHHA PO3B’A3KM y apudmeTuui 3a mogynem 7. CKopucTaemoch KpuTepiem Einnepa:
= S S ) - -
22 =272 =23 =1.0mxe,y 7-apudmeTuL Lie PiBHAHHA MAE Ba PO3B’A3KN. HEBAXKO NepeBipuTY, L0 HUMM €: X1 = 3, X, = 4.

3a3HauMMo, WO Y AOBINbHUX M-apUPMeTMKax PiBHAHHA (1.2) moxKe maTu binblie, HiXK 4Ba PO3B'A3KM, WO NiATBEPAKYE
HaCTYMHWUIA NpUKnaa,.

Npuknapg 1.4. Po3s’a3aTh piBHAHHA x2 = 1y 8-apudmeTuuj.

MpocTm nepe6opoM efeMeHTiB 8-apUPMETUKM HEBAXKKO MEPEeKOHATUCH, L0 PIBHAHHA Mae 4 po3B’asku: x; = 1, X,

=3,x3=5,x,=7.
Po3rnaHemo Tenep nNoBHe KBaApaTHe PiBHAHHA
ax?+bx+c=0 (1.3)
y p-apuomeTuni (p — npocTe Yncno) Ta 3HalnaemMo Gopmyny 06UNCIIEHHS MOTO KOPEHIB.
OcKinbku

b 4ac—b?
ax?+bx+c=alx+-—) +—,

2a 4a
1o piBHAHHA (1.3) eKBiBaNEHTHE PIBHAHHIO
b%-4ac

c-b?
a 4a?

b2  4a
a(x + 2a) —,

3 0CTaHHbOI PiIBHOCTI 3HaKAEMO X:

_ b2 _
—0360(x+2a) =

+Vb2—4ac
2a
Omxe pisHAHHA (1.3) He mae pos3e’askis, AKWO Yy AaHii apudMETULi He MOXKHA BM3HAYMTM 3HAYEHHA KOPEeHA 3

b
x+—=
2a

ANCKpUMiHaHTa V b2 — 4ac (To6To, AUCKPUMIHAHT € KBaApaTUUHUM HEMWKOM), | Mae 080 po368’A3KU, AKLLO AaHa apudmeTrKa

MICTUTb 3HaueHHs  bZ — 4ac (T06T0, AMCKPUMIHAHT € KBagpaTUUHUM AuwKom). Lii po3s’asku piswi, akwo b2 —4ac # 0 i

cniBnagatoTb, Konn b2 — 4ac =0. Y sunaaky 2-apudmeTrki Gopmyna BTpayae 3MicT, Yepes Te, L0 BUKOHYETLCA AiNeHHA Ha 2.
Npuknag, 1.5. Po3s’A3atn piBHAHHA X% + 2x + 4 = 0y 7-apudmeTn.
D=%—4-4=%—16 = 2= +D =3aboVD = —3 = % Ocrato4HO Maemo:
= S (R o S S . SRS JNE Y
2 2 2 2 oz 27 _2 _ 2
Npuknag, 1.6. Po3s’a3atn pisHAHHA 3x2 + 4x — 5 = 0y 11-apudmeTuu;

3Haligemo auckpumiHanwT: D = 16 — 4-3-(=5) =5 + 1-5 = 10.
11-1

Ockinbkn 10 € KBaApaTMYHUM HeaMWwKom no mogyo 11 (6o 107z = —1 (mmod 11)), To VD He icHye. OTxe, gaHe
PiBHAHHA PO3B’A3KIB HE MakE.

Mepelinemo fo po3rnagy anzebpaidHux pisHAHL 8UWUX cMerneHis Yy p-apudmeTuKax Ta 4OCAIAMMO YMCAO X PO3B'A3KIB.
Hexalt Maemo piBHAHHA

Tpx"+.. +ax + a5 =0 (1.4)
e N — HaTypanbHe YUCNO, Ay, ..., Ay — ENEMEHTU P-apUOMETUKM.

Yucno n HasMBaOTb cmeneHem piBHAHHSA (1.4), AKWO a,, He AiNUTbCA Ha m.

Buxogaun 3 BilOMUX TBEpAXKEHD TEOPIT KOHIPYEHLN, y BUNaZKy NpocToro moayns (m = p)isaymosu, won < p —1,
piBHAHHA (1.4) mae He binblwe n po3B’A3KiB. AKLLO X BKa3aHe piBHAHHA Mae binblie n po3B’A3Kis, TO BCi KoedilieHTH AinaTbcs
Ha p.

3ayBaXKMMO, WO Y BUNAAKY L = P CTeMiHb KOHrPyeHL,ii MOXHa 3MeHLINTU, BUKOPUCTOBYIOUM Many Teopemy Pepma [13;
139] Ta noginmslum nisy YactuHy (1.4) Ha asouneH (xP? — x). OTpMMaHe TakKMM YMHOM PIBHAHHA y AaHin apudpmetnui byae
piBHOCU/IbHE A@aHOMY Ta MaTUMe CTeniHb, Wo He nepesuwye p — 1.

3p03yMinio TaKoX, WO B P -apudMeTuL,i 32 NPOCTOI OCHOBOIO P PIBHAHHA

xP =1 (1.5)
mae TouHo (p — 1) po3s’askiB: oro 3rigHO 3 mManow Teopemor depma 3a40BONBHAIOTL YCi HEHYNbOBI enemMeHTH aAaHoi
apudMeTUKM. Bibll Toro, AKILO d — HaTypanbHUi AinbHUK uncna (p — 1), To pisHaHHA x¢ = 1 abo He mae po3BA3kis, abo Mae
mae ¢ (d) poss’askis [14;132]. 3HaliTut Ui PO3B'A3KM MOXKHA MeTOAOM Nepebopy MHOKUHU Zj,.

Y 3aranbHOMY BMNAAKy PO3B’A3aTU ABOYNEHHE PIBHAHHSA

ax"=b
y p-apudmeTULi MOXKHA, CNMpPakoUMCh Ha Teopito iHAeKciB (abo guckpeTHe norapuomysaHHa) [14; 141]. 3oKkpema, piBHAHHA BUAY

p-1
x™ = a,n < p poss’AsHe y p-apudmeTuLi ToAj i TiNbKM Toai, KoM mae micue pisHicte @ » = 1 [14; 144].

Npuknaga 1.7. Po3s’a3at B 3-apudmetnui pisHaHHa: x* + 2x3 — 2x2 + x + 1 = 0.

BuKopUCTaEMO meToa nepebopy Ta NiACTaBMMO Yy PIBHAHHA eneMeHTU AaHoi apudmeTnku. Moro 3af0BONbHATL
3HaYeHHA X = 1, x = 2.

3a3HauMMO, L0 MOXKHa 6Y10 CNOYaTKY MOHU3UTM CTEMiHb LbOro PIBHAHHSA, MOAIAMBLIN NiBY YaCTUHY Ha xP — x = x
abo BMKOHytouM 3aminy x3 = x. Y uboMy BUNaAKY MaEMO

X2 +2x—-2x>+x+1=0,
—x?+3x+1=0

X

3—x
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3BigkMx =1, x = 2.
Npuknag, 1.8. Po3s’Aasatn y 5-apudmeTu pisHaHHA: x1°© — 2x + 1 = 0.
CnpoCTUMO PIBHAHHSA, BUKOHYIOUM 3amiHy X° = x:

x?—2x+1

3Bigku x = 1.
Npuknag 1.9. 3’'AcyBaTM, NPU AKMX 3HAUYEHHAX NapameTpiB @ib pisHAHHA x3 + ax +b = 0 mae Tpu Po3B’A3KM Y
5-apupmeTnui.
Mo3HaYMMO X1, X5, X3 — PO3B'A3KM AAHOTO PIBHAHHA (¥; # X; npu [ # j. MiACTaBUMO KOMHE 3 LMX 3HaYeHb y AaHe
PiBHAHHA Ta BiAHIMEMO 3 NepLUOoi PIBHOCTI ApYyry Ta TPeTHO:
B-xi+alx,—x,)=0x—x3+a(x —x;)=0.
CKopoTMMO nepLuy piBHiCTb Ha (X; — X5), @ Apyry —Ha (X, — X3):
X2+ XX+ X2 +a=0,%x+ %+ xs+a=0.
BiAHABLM NOYNEHHO Ta CKOPOTUBLLM Ha X, — X3, AICTAaHEMO: ¥; + Xy + X3 = 0. OCKINbKM 3HAUYEHHA ¥; Pi3Hi, TO OCTaHHIO
PiBHICTb 3340B0bHAIOTL AnLe knacu: 0,1,41a 0, 2, 3.
Y nepliomy BUNaAKy, NiAcTaBuswM 3HaueHHs 0, 1,4 y piBHAHHA, MAEMO:
b=01+a+b=0 4+4a+b=0,
38igkm b = 0§ @ = 4. AHanoriuHo, a4na 3HaveHs 0, 2,3, gictaHemo b =0i @
OT:Ke, BKa3aHe PiBHAHHA Mae TpW PO3B’A3KM, AKWo b = 0ia=4ib =
2. Po3B'A3yBaHHA cUCTEM NiHIHUX PiBHAHD Y p-apudpmeTrKax
PosrnaHemo cuctemy NiHiMHUX PIBHAHD 3 HEBIZOMUMM X1, X5, ..., X, Y P-apudmeTui (p — npocte uncno):
Ay1X; + BypXy + o+ ApXp = by
Ap1%1 + g%z + -+ + GpnXn = by

(2.1)
kdmlxl + Ay + o+ A Xy = by
Ae @;; i b; — enemeHTn p-apudmeTmKm.

Ockinbku Kinbue Zp,, Ha 0CHOBI Akoro byAyeTbea faHa apndmeTHKa € nonem, To ANA PO3B'A3yBaHHA cucTemu (2.1) moxkHa
BMKOPWUCTATK yCi pe3ynbTaTtH, BifOMi 3 Kypcy NiHiMHOT anrebpu gna cuctem AiHIMHUX PiBHAHb Hag uMcnosummu nonsmum [13; 194].
30Kpema, A1 po3B’A3aHHA cuctemu (2.1) MOXKHa BUKOPUCTAaTU METOZ, BUK/IIOUEHHA HeBigomux (abo metog, Maycca), a y BUnagky,
KOJIM YNC/O PiBHAHb AOPIBHIOE YNCAY HEBIAOMMX, — TEOPIO BU3HAYHMKIB | NpaBuao Kpamepa.

Ona pocnigxeHHs cuctemn (2.1) MOXKHA BUKOPUCTOBYBATM TAKOXK KPUTEPI CyMiCHOCTI CUCTEMM NiHIMHMX PiBHAHDb, WO
NoNAra€ y NopiBHAHHI PaHriB OCHOBHOI Ta PO3LIMPEHOT MaTpULb cUCTEMU. EAMHOLIO BIgMIHHICTIO Bif, CUCTEM NiHIMHUX PiIBHAHb HAZ4
YNCNOBUMM NONAMM € T€, LLO Y BUNAAKY CYMiICHOCTI CUCTEMM BOHA 3aBXAN MAE CKiIHYEHHEe YNCN0 PO3B’A3KIB.

Teopema 2.1. [13; 194] Hexali y cucmemi (2.1), wjo po3zensdaemocsa y p-apudmeTuLi, m = n i 8UZHAYHUK OCHOBHOI
mampuyi A # 0. Todi cucmema (2.1) mae eduHuli po38’a30kK, AKUL BUSHAYAEMbCA 3 pigHOCmeli:

Axy = Ay, Axy = Ay, ., A, = Ay,

3a3HauMMO, LLO TBEPAKEHHA TeopemMM 3a/MLIAETLCA NPABUAbHUM i Yy BMNAAKY A0BiNbHOT M-apudMeTUKM 33 YMOBU
(A,m) = 1.

X+ x,+x3=1

Mpuknag 2.1. Po3s’asatn y 11-apudmeTunui cuctemy piBHAHb: § X + 2x2 — X3 = 0.

3x; +3x,+8x3=5

064YNCAMMO BM3HAYHMK OCHOBHOI Ta AOMOMIKHUX MATPULLb, KOPUCTYIOUMCb BAACTUBOCTAMM BU3HAYHMKIB Ta BUKOHYHOUM
apuomMeTnyHi aii 3a npasunamm 11-apuomeTmku.

11 1] _ 11 1] _ 11 1] 11 1 _
A=11 2 -1I|=5#0A=0 2 -1|=44,=|1 0 -1 0, 12 0/=2
3 3 8 15 3 8 ~ 3 5 81 3 35

3a Teopemoto 2.1 Maemo: x; = % =4-9=3,:x, = % =10-9=2,:x3 = % =2-9-7,

X1 + X + X3 = 1
Mpuknag 2.2. Po3s’asatu y 7-apudmeTuLi cucTemy piBHAHb: { X; + 2x2 — 3x3 =0.
2x; +3x, +5x3 =1

11 1
Y gaHomy Bunagky A=1|1 2 -—-3|= 0, TOoMy Teopemy 2.1 3acTocyBaT HEMOXAMBO. OCKiIbKU paHrM OCHOBHOI i
2 3 5
pO3LWMpPEHOi MaTPULL JOPIBHIOKOTb 2, TO cMCTeMa cyMicHa. 3Halaemo ii po3s’AskK. A Lboro BUKOpUCTaEMO meTtoz Maycca:
11 191y (11 111\ A1 1|1
2 3 5l1 0 1 3I1-1 0 0 010

OTXe, cucTema Ma€ OAHY BinbHY 3MiHHY. Hexait Le byae x3. Togi:
Xy —4x3 =—1 Xy =4x3—1 X, =4x3—1
- - o Aex; €{0,1,..,6).
X+ x,+x3=1{x; =—x, —x3+1 (x; = —5x3 + 2
BucHoBKK. Y apudmeTnKax 3a npocTum mogynem poss’AsyBaHHA anrebpaiyHmx piBHAHb Ta ix cuctem mae bHarato
CMiNILHOTO 3 TUM, AK BOHW PO3B’A3YIOTHCA Y YMCAOBUX MHOMKMHAX. 30Kpema, NpaLoloTb TBEPAMKEHHA NPO YNCNO PO3B’A3KIB,
CXOXXMMMU € aNrOPUTMM PO3B’A3YBAHHA NiHIMHMX Ta KBAAPATHUX PiBHAHb Ta CUCTEM NiHIMHMX PiBHAHb. Y apudmeTvKax 3a
CKNafeHUM MoZy1eM BKasaHi airopuTMu NpaLLioloTb He 3aBXAM, WO iNOCTPYIOTb HaBeAeHi NPUKNaau.
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SOLVING ALGEBRAIC EQUATIONS IN MODULAR ARITHMETIC
T.D. Lukashova, M.V. Lukashova, K.V. Marchenko
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. It is necessary to perform arithmetic operations for a particular module in many tasks of Theory of Numbers,
Discrete Mathematics and Cipher Theory. In this case, each integer can be identified with the remainder of this module and
consider a plurality of residues as a new Modular Arithmetic.

In spite of the fact arithmetic operations over elements of an algebraic structure formed in this way are introduced in the
same way as they are defined for integers, and are determined by the corresponding residues from division into a module.
However, depending on the module, some features may arise when multiplying the classes of residues and derivative operations,
elevation to degree and extraction of the root, when solving equations and their systems.

In Arithmetics for a simple module, the results of the operations of subtraction and division for a non-zero element also
are the elements of the corresponding Arithmetics. Therefore, they can be considered without negative and fractional expressions.
Moreover, in such an Arithmetics, most of well-known algorithms of solving algebraic equations and their systems are preserved.
On the other hand, in the Arithmetics for the compiled module, the established rules may be violated, what is explained by the
existence of dividers of zero in them.

Despite the fact that the implementation of arithmetic operations in finite Arithmetics basing mostly on the Theory of
Congruences and the Theory of Rings, which are studied in the course of Algebra and Theory of Numbers, only some individual
publications are devoted to the study of Modular Arithmetics, the peculiarities of the implementation of arithmetic operations
and the solving algebraic equations and their systems, in them.

In this article peculiarities algebraic equations and their systems in Modular Arithmetic. The solvability of certain types of
algebraic equations (in partiqular, linear and square equations), as well as systems of linear equations in arithmetic by a simple
module, is explored, and the corresponding algorithms and examples are given. The problem of solvability of certain types of
algebraic equations, as well as systems of linear equations in Modular Arithmetic is explored. Corresponding algorithms and
examples are given in this article. The material of the article can be used in the study of relevant topics in the Theory of Numbers
and Discrete Mathematics, as well as at the lessons of the special courses and mathematical circles.

Key words: rings of residues classes, Modular Arithmetic, Finite Arithmetic, algebraic equations, linear equations, systems
of linear equations.
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HABYA/IbHO-NI3HABAJIbHA AIA/IbHICTb YYHIB 3 ®I3UKU AK OCHOBHWIA 3ACIB PEANI3ALLIT METOA40NOTIT
NPOAYKTUBHOIO HABYAHHA

AHomayia. Y cmammi 8U3HA4eHO i pO3KpUMO CYmMHiCmb OCHOBHUX KOHUErnmyasbHUX MOA0HEHb MPOOYKMUBHO20
HABYAHHA Pi3UKU OCHOBHOI WKO/U, W0 00380/15H0Mb CKOHCMPYH8AMU cUCMeMy HA84YAAbHO-Mi3HABAMABHUX KOoMemeHUil y4His.
3anpornoHosaHo modesb MPOOYyKMUBHO20 HABYAHHA (hi3UKU 8 OCHOBHIl WKoi, peanizauis AKoi, 3abe3nevye chopmosaHicme
iHme2apoeaHoi Akocmi ocobucmocmi, w0 00380/5€ 3acmocysamu Habymi 3HAHHA | 8MIHHA 8 KOHKpemHux cumyayia 048
p038’A30GHb Pi3HUX MPobaemM, W0 BUHUKAIOMb 60 MOXCYMb 8UHUKHYMU 8 peasabHOMY ¥ummi. BU3Ha4eHo 0CHOBHI cmpyKmypHi
KOMIMOHEHMU a8mopcbKoi modeni: momusayiliHuli (momusu, nompebu, iHmepecu), yinbosuli (3a80aHHsA), 3micmoasuli (npuHyunu
dobopy iHmez2posaHo20 3micmy Kypcy isuku), opeaHizayiliHo-0ianbHicHul (0cHoBHI winaxu peanizauii iHmezpauyii 3micmy gizuku
yepes popmu, memoodu, OUOAKMUYHI 3acobu HABYAHHA MaA OifnbHICMb Y4HA | 8uKkaadayva), pegnekciliHo-oyiHeanbHUl
(Kpumepii docAeHEHHA Memu ma 3a80aHb HABYAHHSA). TeopemuyHO 06rpyHMOBAHO 3Micm KoxcHoz20 6:0Ky. [iesicmo modeni
3a6e3neyyemeocs NCUX0a1020-Neda202iYHUMU YMOBAMU (CMBOPeHHA Mo3UMmuUBHOI Ha84aabHOI Momueayii 00 8us4eHHs (iuKu;
BUKOPUCMAHHA MixpedMmemHux 38°A3Kie 3a hyHKYiamMuU ma sudamu OisabHOCMI; BUKOPUCMAHHA iHGpopmayiliHux mexHonoeil y
HaBYANLHOMY npoueci) ma MemodosnoziyHUMU nioxodamu 00 oOpaaHi3ayii MPodyKmMuUeHo20 HA8YaHHA (cucmemHudl,
2ymaHicmuyvHul, ocobucmicHo-opieHmosaHuli, po3susanvHull, OdianbHicHUl, 00cAiIOHUYbKUL, NPAKMUKO-opieHMosaHul).
Po3pobaeHa Hamu mMooesnb XapakmepulyemosCA: YiniCHICMIo, OCKinbKU npedcmasaeHa 834dEMONo8’a3aHUMU KOMITOHeHmMamu
(KoxcHUU 3 HUX 8MAUBAE HO HACMYMHUl Yepe3 po38’A3aHHA enacmueux oMy 3a80aHb, WO 8U3HAYAOMb 3MICM HACMYMHO20
KOMMOHEHMa, mobmo 83a€MO038°A30K Mix¢ HUMU 30iliCHIOEMbCA HA 3MICMOBHOMY U (PyHKYIOHANLHOMY piBHAX) i npaytoome Ha
KiHyesul pe3ynbmam — nideuwjeHHA pieHA po38UMKY UinicHOI cucmemu Ha84asbHO-Mi3HABAAbHUX KOMIemeHyill y4Hie 0CHOBHOT
WKOAMU Yy HAOBYAHHI (hi3UKU | po38UMOK 8 HUX 30amHocmi 30ilicHio8amu pi3HOMAHIMHyY HA84aAbHO-Mi3HABAbHY OifiIbHICMb.

Knrouosi cnosa: npodykmusHe HABYAHHSA, (i3UKa, Modesb, KOMITOHEHMU MOoOest.

MocraHoBKa npobaemu. PepopmyBaHHA cMCTeMM OCBITU B YKpaiHi Ta il iHTerpauia B eBponencbKuiA OCBITHIN NpocTip
BMMAaratTb KOHLENTYya/IbHOro NepeoCMUC/IEHHA WKiNbHOI OCBITU. ICTUHHOI METOK HaBYaHHA CbOrOAHI Ma€e CTaTU He MPOCTO
33CBOEHHA 3HaHb, GOPMYBAHHA YMiHb, HAaBMYOK, a PO3BUTOK OCOBMCTOCTI i Tl aKTMBHOrO TBOPYOro nmoTeHuiany, Mepexig Big
TpaamMLinHOoi (Cy6’'eKTHO-06'€KTHOI) A0 iHHOBALiMHOT (0COBUCTICHO OpiEHTOBaHOI) NapagUrMM HaBYaHHA 3yMOBJIHOE NOCTAHOBKY
npo6semu peanisauii MeTOL0NOrT NPOAYKTUBHOIO HaBYaHHA.

MpoAyKTUBHE HABYaHHA € HaBYa/JbHUM MPOLLECOM AKEe CNPAMOBAHE Ha HAbyTTA KWUTTEBMX YMiHb, WO iHILiOIOTb
0COBUCTiCHE 3POCTaHHA Ta iIHAMBIAYAaNbHUIN PO3BUTOK, MiXKOCOBUCTICHE CMiNIKYBaHHA Ta B3AaEMOZAIO, @ TaKOXK CAMOBU3HAYEHHSA
MOro y4aCHUKIB, WO € OAHMM 3 KIHOYOBUX MOMEHTIB fIKi 34aTHi MPMBECTU 40 OHOBJEHHA CYy4acCHOi 3aralbHOOCBITHbOI WKO/W..
BoHO po03BONAE ¢dopmyBaTM TaKi KOMMOHEHTM CaMOPO3BUTKY, AK: CaMOBM3HaAYeHHsA, camopeasisalif, camoopraHisauis,
camoaHani3. TexHosorii NPOAYKTUBHOrO HaBYaHHA AOMNOMaratoTb AMTWUHI peanisyBaTu CBili NoTeHLian BiANOBIAHO A0 CBOIX
34i6HOCTEN, B ONTUMaNbHOMY TeMMI, WO € BAXKAMBUM K ANA TaNAHOBUTOrO, TaK i ANA CNABKOro y4HA. MpoayKTUBHICTb 3MiHIOE
XapaKTep AiANbHOCTI i y4YHs, i BUMTens. MOKa3sHMKAMU MPOAYKTUBHOCTI AR YYHS € iHAMBIAYaNbHUI iHTEpPEeC, CaMOCTIHICTDb i
BiANOBIAANbHICTb, @ ANA Nefarora — KOHCY/IbTYBAHHA | NiATPMMKA YYHA, B3aEMOLIA 3 HAM, CTBOPEHHA Cy4acHOro OCBIiTHbOrO
cepenoBuLLa, 3abesneyeHHs YMOB 419 NPOAYKTUBHOI HaBYaNbHOI AianbHOCTI iHgMBIga i rpynu [1, 2].

Y npoueci NpPoAYKTMBHOIO HaBYaHHA Oi3MKM 3aKNagaloTbcAd 06’€EKTUMBHI MepesyMoBM A/1A 3arabHOKY/IbTYPHOIO
NOTEHLiaNly YYHiB, CTBOPIOIOTLCA LMPOKI MOXKAMBOCTI aNa GOpMyBaHHA i KOPEKLT MMCNEHHSA, Nam’aTi, yABM YUHIB, IX HAYKOBOrO
cBiTOrnAAy, iHGopmauiiHOI Ta Bi3yasibHOT Ky/lbTypu, BMiHb BCTaHOB/OBATM MPUYMHHO-HACNIAKOBI 3B’A3KM MiK OKpemUMM
bisnyHMMK 06’ekTamu Towo. 3micT GisMYHOrO KOMNOHEHTA CTBOPIOE NepeayMOoBU ANA 3abe3neveHHs YCBIAOMIEHHA YYHAMM
HayKoBux aKTiB, 03HaNOMEHHA 3 iCTOPiEl0 PO3BUTKY isMYHOT HayKKN, GOPMYBaHHSA B YYHIB 3HAHHA OCHOBHUX i3UYHUX NOHATb
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i 3aKOHiB, WO AalTb 3MOry MOACHUTU nepebir NPUPoaHMX ABMULYL i MPOLECIB, PO3BUTKY EKCMEPUMEHTANIbHUX YMiHb i
LOCNIAHWULBKMX HABUYOK, YMiHb 3aCTOCOBYBATW HabyTi 3HAHHA ANA po3B’A3yBaHHA i3nYHMX 33434 | NOACHEHHA GI3UYHUX ABULL i
npouecis, yaBaeHHA Npo Gi3nyHy KapTUHY CBITY, PO3KPUTTA Posi Gi3UYHOr0 3HAHHA B XKUTTI NIOAUHU Ta CYCMiIBHOMY PO3BUTKY.
di3nKa BiAKpMBAE BENUKI MOXKANBOCTI A1 BAOCKOHA/IEHHA aHANIITUKO-CUHTETUYHOI AifNbHOCTI, TOMY Lo Nif, Yac HaBY4aHHA isnKK
HaMBINbLL YITKO peanisyeTbca AUAAKTUYHUIA NPUHLMN NOEQHAHHA, B3AEMOZIT C10Ba, HAOYHOCTI i Aji, TUX OCHOBHUX KOMMOHEHTIB,
AKi NeXaTb B OCHOBI Ni3HABaNbHOI AiANbHOCTI.

Y TaKOMy PO3YMiHHi aKTyaNbHUMMU NMUTAHHAMW METOLONOTIT NPOAYKTUBHOIO HaBYaHHA Gi3NKM BU3HAYAOTbCA HAMNPAMKM
aKTMBI3aL,ii Ta MOTMBALLT HaBYa/IbHO-Ni3HaBaAbHOI AiAnbHOCTI 3, 4].

AHani3 akTyanbHUX gocnipxeHb. Mpobaema akTUBI3aL,ii HaBYaIbHO-Ni3HaBaIbHOT AiAIBHOCTI YYHIB, YCNilLUHE BUPILLEHHSA
AKOI [03BONIAE AOCAITU CYTTEBOrO NiABULLEHHA ePEeKTUBHOCTI Ta AKOCTI HaBYa/IbHOrO NpoLecy, NOcTiMHO nepebyBae B LEHTPI
yBaru K AOCNiIQHWUKIB, TaK i y4MTeNiB-NpaKTUKiB. Pi3Hi acnekTn npobaemu akTMBI3aL,ii HaBYaNbHO-Ni3HABANbHOI AiANIbHOCTI YYHIB
y nNpoueci HaBYaHHA pO3KpUTI B pochigeHHAx ncuxonoris [.b. borossneHcbKoi, J1.C. Burotcbkoro, [.A. lanbnepiHa,
B.B. laBngosa, O.H. KabaHoBoi-Mennep, I'.C. KocTioka, O.M. NleoHTbeBa, O.M. MaTiowkiHa, F0.l. Mawbuua, H.A. MeHYMHCbKOT,
B.O. Monsko, XK. Miaxe, C.J1. PybiHwTelHa, H.®. TanusiHoi, I.C. AKMmaHcbKoi Ta iH., negaroris J1.1. Apictosoi, F0.K. BabaHcbKoro,
[.B. Binbkeesa, M.O. laHnnoea, B.M. Ecunosa, 1.A. flepHepa, M.l. MaxmyToBa, B.®. MNManamapuyk, T.l. LWamosoi, I'.l. LLlyKkiHOT Ta
iH., meToauctis M.l. bypgu, M.C. TonoBaHsA, K0.B. Topowka, A.l. pygboHoBa, M.I. }angaka, O.b. Kunabuyosa, H0.0. HKykKa,
10.M. KonsriHa, O.l. laweHka, B.M. OcuHcbkoi, A.B. MNMeHbkoBa, C.A. PakoBa, O.B. Cepreesa, 3.I. ChenkaHb Ta iH. MeTogMuHI
OCHOBM aKTMBI3aL,ii HaBYabHO-Mi3HABA/IbHOI AiANbHOCTI Y4HIB OCHOBHOI LWKO/M NpY BUBYEHHI }i3UKM HalNOBHILE PO3KPUTO B
npayax O.l. byrarosa, M. C. AtamaHuyka, A.A. [laBugeHka, |.B. bypryH. MNpoTe ix AOCNiAKEHHA He BUYEPNYOTb YCiX acnekTiB
6aratorpaHHoi Nnpobaemn po3BUTKY HaBYabHO-Mi3HABANbHOI AiANbHOCTI WKOAAPIB, @ BUMAraloTb NOAa/NbWOro BAOCKOHANEHHSA
3micTy, bopm, MeTogiB i 3acobiB HaBYaHHSA, CNPAMOBAHUX Ha peani3alilo Y HaBYaIbHO-BMXOBHOMY MPOLLECI.

MerToto cTatTi € gocnigkeHHa npouecy GOpMyBaHHA HABYAJIbHO-MiI3HABAILHOI AiANILHOCTI YYHIB OCHOBHOI LWKOAWN B
npoueci NPOAYKTUBHOIO HaBYaHHA Qi3nKu.

Buknap ocHOBHOro marepiany. Y3aranbHeHHA MeTOL0N0TYHUX | TEOPETUYHUX OCHOB PO3BUTKY HaBYa/IbHO-Ni3HABA/IbHOI
OiANbHOCTI B NPOAYKTMBHOMY HaBYaHHi i3MKM [03BOANAO CHOPMYNIOBATU KOHUENTyaNbHE PO3YMiIHHA PO3B'A3aHHA L€l
npobnemu, npeacTtaBAeHOro aBTOPCbKO mMogenno (puc. 1). CKnafgoBMMM enemMeHTamu mogesi NPOAYKTUBHOMO HaBYaHHS
}i3VKM YYHIB OCHOBHOI LKOAWN € MOTUBALINHWIA, LiIbOBUIM, 3MICTOBUIA, OpPraHi3auinHO-4iaAbHICHUIA (OCHOBHI WAAXK peanisaui
iHTerpau,ii 3micTy ¢pisnKkn yepes popmu, metToam, AMAAKTUYHI 3acObM HaBYAHHA Ta AiA/NbHICTb YUYHA | BUKNagada), pedaeKcinHo-
OLiHIOBaNIbHUI (KpUTepii LOCATHEHHA METU Ta 3aBAaHb HaBYaHHA) KOMMNOHeHTU. [lieBicTb moaeni 3abe3neyyeTbca NCUXONOrO-
neparoriYHMMM yMoBamM (CTBOPEHHA NO3UTUBHOI HAaBYaAIbHOT MOTMBALLIT A0 BUBYEHHA Qi3NUKKW; BUKOPUCTAHHA MidKNpPeaMeTHUX
3B’A3KIB 33 QYHKUIAMM Ta BUAAMM AiANbHOCTI; BMKOPUCTAHHA iHPOPMALIMHUX TEXHO/OriM Yy HaB4YanbHOMY npoueci) Ta
MEeTOA4O0NOMNYHUMM  MigxoAaMM [0 OpraHisauii NPOAYKTUBHOrO HaBYaHHA (CMCTEMHWIA, TYMaHICTUYHUIA, OCOBUCTICHO-
OPIiEHTOBAHWMA, PO3BMBANbHUM, AIANbHICHWI, AOCNIAHWULbLKUIN, MNPAKTUKO-OPIEHTOBAHMMI). BUOKpemneHi KOMMOHEHTH
B3AaEMONOB’A3aHI MK CODOO0l0, KOKHMUIM 3 HUX BMNAMBAE HA HACTyMHWIA 4Yepe3 PO3B’A3aHHA BAACTUBMX MOMY 3aBAaHb, WO
BM3HAYalOTb 3MiCT HACTYMHOrO KOMMOHEHTA, TOHTO B3aEMO3B’A30K MiXK HUMM 34iCHIOETLCA HA 3MICTOBHOMY 11 GYHKLiOHabHOMY
PiBHAX, LLO A03BOJIAE peanidyBaTv GyHKLO BCi€i MoAeni — NPOAYKTUBHOIO HaBYaHHSA Qi3MKM OCHOBHOI LKOJINU.

MeTa NpoAyKTUBHOIO HaBYaHHA — Lie ifeanbHWii 06pas, BTiNEHMI Y NPOAYKTI, 3pa30K KiHLLEBOro NpoayKTy, TO6TO Te, 4oro
NOTPIBHO [0CArTM B pe3ynbTaTi AiAAbHOCTI. Y 3B’A3KY 3 UMM rO/IOBHOKO METOH HaBYaHHA (i3VKM € PO3BUTOK YYHIB, LLO
BiAOYBaETbCA 3aBAAKM GOPMYBAHHIO B HUX Gi3UYHUX 3HAHb, HAYKOBOTO CBITOrNAAY 1 BifNOBIAHOIO CTUIKO MUCNEHHS, EKONOTIYHOI
KYNbTYPW, PO3BUTKY B HUX EKCMEPUMEHTANbHUX | AOCNiIAHULbKUX YMiHb, TBOPYMX 34i0HOCTEN.

MomuseayiliHuli KomnoHeHmM nepepnbayae iHiLitOBAaHHA NO3UTUBHOI MOTMBaL,i HaBYaHHSA Qi3NKK. BiH xapaKkTepusyeTbea
BMCOKOPO3BUHEHOIO Mi3HaBasbHOIO NOTPe6Ot0, BUABOM iHTENEKTYaNbHOI iHILIaTUBK, 34aTHICTIO 0OCOBUCTOCTI A0 CamoCTilHOro
LiNeyTBOPEHHs, BUXOA0M 33 MeXi 04HOro BUAY AianbHOCTI. Mi3HaBasbHa aKTUBHICTb 0COBUCTOCTI 34e6iNbLLIOT0 BUABAAETHCA NPU
PO3BUHEHIM MNi3HaBaNbHIM NoOTpebi, Tomy nepes TUM, SK LinecnpamoBaHO ¢opmyBaTM nepuy, HeobXiAHO BM3HAYUTM
iHOMBIAYanbHI 0cO6AMBOCTI ApPYroi. 3MiCT MOTMBALIMHOTO KOMMOHEHTY BM3HAYEHO aHaNi30M AyKepesia aKTUBHOCTI JII0ANHM,
CNOHYKaNbHUX CUA Ti NOBEAIHKK, LiHHOCTEN, YCBIAOMNEHHAM Linew ii AianbHOCTI ANA 0BONOAIHHA edeKTUBHUMMK cnocobamu i
opraHisau,ii. /lo4MHA aKTUBHO BKIKOYAETLCA Y AifNIbHICTb, KOIM YiTKO yABAAE cobi il meTy, BUPILLYE A8 YOro NOTPibHa AiANbHICTb
i Wo byae oTpMMaHO y pe3yibTaTi. be3 BHyTpPiLLHIX MOTMBIB | MOTMBALLii HaBYA/IbHOI AiAIbHOCTI HEMOX/IMBO AOCATTY ePEeKTUBHOCTI
B HaBYaHHi. Ba’KN1MBO BPaxoBYBaATH, LLLO YYHi MOXKYTb NMPOABAATHM LjiKaBiCTb 4,0 HAaBYAHHSA Ha Pi3HUX PiBHAX: 1 — A0 OKpeMux PpaKTiB
4Yn gocnifis, 2 — Jo y3arasbHeHb i 3aKOHOMipHOCTel, 3 — Ao cnocobiB 3406yBaHHA 3HaHb, 4 — A0 CaMOOCBITU. AKLWO Nepuwi ABa
Wwabni 6inbl xapaKTepHi ANA yYHIB cepefHbOro WKINbHOMO BiKy, TO A4Ba iHWI — AnA cTapworo. Y4YHi 3 HeogHakoBMMKU popmamu
BMABY Ni3HABa/NbHOI NOTPebWU BiAPI3HAOTLCA MK COBOIO XapaKTepPOM AOCATHYTOro pesynbTaTy AianbHoCTi. Ti, XTO Mae
nisHaBaNbHy NOTpeby B aKTMBHOMY 3aCBOEHHI 3HaHb,Kpallue 3anam’aToBYOTb GaKTUUHUI maTepian,y HUX chopmoBaHa YiTKa
cuctema 1ioro 36epiraHHA. Y4YHi 3 «40CNIAHULUbKOKY Mi3HaBa/bHOK MOTPeboto MparHyTb CaMOCTIMHO «AiATUY» MPaBUJIbHOI
Bignosiai, 3 iHTepecom po3B’A3ylOTb 3aJayi, NONOOAAOTL «XMTPI» 3aNWUTaHHA, ane 3anam’ATOBYBAHHA B HMX He Take
CTPYKTYpOBaHe, fIK B y4HiB 3 nepwoto popmoto nisHaBanbHOI NOTpebu. Tomy B Npoueci NPOAYKTMBHOIO HaBYaHHA i3nKu
HeobXxigHO Ha OCHOBIi HM3bKOro PiBHS PO3BWUTKY Mi3HaBa/bHOI MOTpebu chopmyBaTh Binbll BUCOKI pPiBHI — AOMNUTAMBICTD i
nparHeHHs A0 LifecnpAMoBaHOi pO3yMOBOI Aif/IbHOCTI. A Lie, B CBOIO Yepry, CNPUATUME CTaHOB/IEHHIO TAKMX PUC 0COBUCTOCTI, AK
iHILIaTUBHICTb, CAMOKPUTUYHICTb, YMiIHHA 40NATU TPYAHOLi, BiACTOOBATU BNACHMI NOTAA4, 34aTHICTb raibMyBaTU NCUXOJIOTIYHI
6ap’epu, L0 3aBaXKaloTb BUABY aKTMBHOCTI. Ha eTani MoTMBaU,ii fOLiINbHO CTBOPIOBATU NPOBAEMHI cuTyaLii, cTaBUTU NpobaemHi
3anNMTaHHA, NPONOHYBATM BMKOHATW 3aBAAHHA, AKi NOTPebyloTb HOBMX 3HAaHb. BUKOPUCTAHHA TaKMX NPUMNOMIB iHTPUTYE YUHiB,
BMK/NKAE NOAWB, 341MBYBaHHSA, CTYpPOOBaHICTb, NOPOAKYE BaXKaHHA NoAONATU TPYAHOLLi, 3HANTM BUXiZ, i3 cUTyaLii, CNOHYKae Ao
HaBYa/IbHO-Mi3HABaNbHOI AjanbHOCTI. MoTuBauia mae byt nNoB’s3aHa 3 TEMOK YPOKY, FOTYBaTWM YYHIB A0 il CNPUNAHATTS,
HaNalWTOBYBATU Ha ONaHyBaHHA HOBOTO HABYa/IbHOIO 3MICTY 3 METOI PO3B’A3aHHA NPobem, 3 AKUMU LLKONAPI 3iLUTOBXHY/IMCA.
MoTurBaujia y4iHHA $i3nKK, AK i ByAb-AKOro iHWOro HaBYaJbHOrO NpeaMeTa, BU3HAYAETbCA HU3KO CneundiyHMX YNHHUKIB, a
came: couia/IbHUM cepefloBULLEM i CTAaTycOM ¢i3MYHOI OCBITM B HbOMY; cMCTeMOO Gi3MYHOT OCBITH, Y MeXKax AKOI BiaOyBaeTbCA
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HaBYa/IbHA AiANbHICTb; OpraHisaLielo HaBYa/IbHOrO npouecy; cyb’ eKTHUMKM 0cobMBOCTAMM yuHA (BiK, 34i6HOCTI, caMOOLiHKa,
iHTENEeKTYanbHWUI PO3BUTOK i iH.); cy6’EKTHMMM 0COBMBOCTAMM NeJarora i, NepL 3a BCe, CUCTEMOIO MOro CTOCYHKIB 3 YYHAMM Ta
MOro neparoriYyHo MaMcTepHicTIo; cneundikoro ¢isMKM AK HaBYa/NbHOTO MpeameTa (CTPYKTYpot, 3MICTOM, METOAUYHUM
3abe3neyeHHAM).

MpoAayKTMBHEe HaBYAHHA AK 3acib peani3auii KOMnNeTeHTHICHOro noTeHuiany 6asoBoro Kypcy ¢isnkm

* META: bopmyBaHHA 3HaHb i BMiHb 3 $i3MKM Ta 34aTHOCTI | TOTOBHOCTI iX 3aCTOCYBAHHA B KOHKPETHUX CUTYaLLIAX *

! —T !

MOTUBALINHNIA KOMMNOHEHT

MortuBauia npouecom (opradisauia HIMA): cTBOpeHHA NpPOBAEMHMX  CUTyaliil, AOMaLUHI
—p| eKCnepuMeHTaNbHi 3aBAaHHA, HaBYa/IbHO-A0CNIAHA AIANBHICTb YYHIB, MPOEKTHA AiANbHICTb €
MoTuBaLia 3MicTOM HaBYa/IbHOrO MaTepiany: HOBM3HA HAaBYa/IbHOTO MaTepiany, iICTOPU3M BUKNALAHHSA,
iHTerpauia NPUPOAHNYMX 3HAHb, NMPAKTUYHE 3HAYEHHS OTPMMAHMX 3HaHb, O3HAMOMJIEHHSA i3 Cy4yacHUMU

HayKOBO-TeXHiHHMMVI AOCATHEHHAMMU

LIJIbOBUA KOMMNOHEHT

OCBiTHi: pOpMyBaHHA BMiHb i HaBMYOK i3 BUAINEHHA KOHKpPETHOro ¢i3sMYHOro 3MmicTy; OnaHyBaHHA
cnocobamu i meTodamu po3B’A3yBaHHA 3afay; O3HAMOM/IEHHA 3 EeKCMepUMeHTaNbHUM i3nyHUM
obnagHaHHAM, GOPMYBaHHA HABUYOK BUKOHAHHSA HaBYabHOTO Gi3NYHOIO EKCNEepPUMEHTY

P03BMBaNbHi PO3BUTOK MUCNEHHSA, CAMOCTIMHOCTI, TBOpUMX 34i6HOCTeM

> BuxoBHi popMyBaHHA HAayKOBOro CBiTOrNAAY, GOpMyBaHHA OpraHisaLiiiHOI KybTypW, aKTUBHOI KUTTEBOT nE
nosuuii, Nigepcbki AKOCTi, OPraHi3aTopCbKi YMIHHA | HaBMYKM, KOMYHIKaTMBHI YMIHHA i HaBWYKM,
CaMOOpraHisauii, BMIHHA MPOEKTYBAaTW BAACHY [AiANbHICTb; BMXOBYBATM OaaHHA i NparHeHHa Ao
CaMONi3HaHHA, CAMOBMXOBaHHSA, CAMOBOCKOHANEHHA. 03HaNOMNEHHA 3 HAYKOBUMMW OCHOBaMM CyHaCHUX
TEXHO/OriN, ecTeTuYHe MopasibHe BUXOBAHHA

—J L

MHNX TEXHONOTIN Y HaBYa/ibHOMY npou,eci

-OpPiEHTOBAHMUM, PO3BUBA/IBHUN, AiSANbHICHWUNA,

CTBOPEHHSA MNO3UTMBHOI HaBYa/IbHOT MOTMBALLii 4,0 BUBYEHHA Di3NKUW; BUKOPUCTAHHSA
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pO3B’A3aHHA Pi3HKUX Npobiem

Puc. 1. Modenb npodyKmueHo20 HAB4YAHHA (hi3UKU y4YHi8 OCHOBHOI WKOAU

Linvosuii komnoHeHm. Ha matepiani MOTMBALIMHOIO eTany 34iMCHIOETbCA BU3HAYEHHA MeMU i Memu YPOKY YYHSMM.
3ilWTOBXHYBWMWCbL i3 MeBHOI NPo6AeMOoto, LWKOAAPI pobaATb BMCHOBOK, AKMX 3HaHb YM yMiHb iMm 6paKye, Wo6 BMKOHATU
nocTassneHe 3aBgaHHA. MaTepian, AKMA 3ab6e3neunTb Ui 3HaHHA, € TEMOIO YPOKY, @ Pe3y/bTaT MOro 3aCBOEHHA — MOro MeTolo.
OpieHTpOM y GpOpPMYNIOBaAHHI OCBITHIX LiNel ypoKy € BU3HAYEHi B Nporpami 3 ¢isMKu aep’kaBHi BUMOTM A0 PiBHSA 3aCBOEHHSA
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3micTy. Kputepii (eTanoHu) uineit gae HaBYyanbHa nporpama 3 ¢isnku. Cnig Takox 6paTy 40 yBaru, ke micue 3aliMae ypok B
CUCTEeMi YPOKiB, MPUCBAYEHUX BUBYEHHIO TEMM UM PO3AiNy. 3aNeXKHO Bif, LbOro byae 3po3ymiivMm, Ha AKOMY PiBHI y4Hi MatoTb
33CBOITM NPOrpamMoBUiA MaTepias Ha KOHKPETHOMY YpoLi: ofep:KaTh yaBNeHHA Npo i3nYHi «ABULLED, «3aKOH», «CUCTEMAR,
«MOAENbY», KBEIMUYNHAY, KB3AEMOAIAY, «ifeanbHi 06’eKTH i npouecn», «cTaH GisnyHOl cuctemmy», «isnyHi o ANHULI»; 3HATH IX
iCTOTHi 03HaKW, po3nisHaBaTM ©¢i3nMYHI ABMLLA, 3aCTOCOBYBATM MPaBM/IA, BUKOPUCTOBYBATM i3nUHi 3HAHHA W YMiHHA Ha
penposyKTMBHOMY UM TBOpPYOMY piBHAX. Mg Yac BU3HAYEHHA MeTu Tpeba CKOHLEHTPYBATUCA He Ha MPOLECi, @ HAa AOCATHEHHI
YYHAMM NEBHOrO pe3y/bTarty.

LlinboBMIA KOMMNOHEHT MICTUTb YCe Pi3HOMAHITTA Linel i 3aBAaHb METOAMYHOI CUCTEMU: Bif, FOIOBHOI METU — LiificCHOro
PO3BUTKY HAaBYa/IbHO-Mi3HABa/IbHUX KOMMNETEHLLiM YYHIB OCHOBHOT LUKO/IM B HaBYaHHI i3WKM, 10 KOHKPETHUX 3aBAaHb i3 PO3BUTKY
HaBYa/IbHO-Ni3HaBasIbHWUX NOTPeD, iHTepecis, LiHHOCTEN, YyABAEHb WOA0 NPAKTUKO-OPIEHTOBAHUX NPobaem, Wo po3B’A3yoTbCs
3acobamu  isvkn, dopmyBaHHA i3UYHUX, METOLONOFYHUX 3HaHb, 3arajbHOHABYANbHUX YMiHb, AOCBiAY HaBYasbHO-
nisHaBaNbHOI AiANbHOCTI. BBA*KaeMO, WO B Cy4aCHUX yMOBax GOPMYItOBAaHHA KOMMAEKCHOI METU Cy4acHOTo YPOKy Gi3vKM mae
34iACHIOBATUCA B aITOPUTMI: Mema — Uini — yinbosi 3a80aHHA.

3 ornagy Ha 3asHauveHe, y GpopmyntoBaHHI ocg8imHix yineli BapTO BUKOPUCTOBYBATU C/IOBOCMONYYEHHA «dopmMyBaTH
YAB/IEHHA...», KO3HANOMMUTU 3 iICTOTHUMM O3HAKAMMU...», «PO3WMPUTU 3HAHHA...», KYAOCKOHANOBATU BMiHHA 3aCTOCOBYBATM...»,
«CUCTEMATU3YBATU 3HAHHA...», «popMyBaTV BMiHHA ByayBaTU...» TOLLO. PO38U8BasIbHI Yini nepenbavatoTb poboTy HaZ PO3BUTKOM
MWCNEHHSA YYHIB (pOpMyBaHHAM yMiHb aHaNi3yBaTW, NOPIBHIOBATW, BCTAHOB/IOBATU i NOACHIOBATU NPUYNHHO-HACNIAKOBI 3B'A3KM,
po6UTU BUCHOBKM, y3ara/ibHi0BaTH, OBOAMTU TOLLO); PO3BUTKOM CaMOCTIMHOCTI Y HaBYaHHi (GopmyBaHHAM yMiHb NpaLoBaTv 3a
3pa3koM, BWKOHYBAaTM 3aBAAHHA 3 KOMEHTYBaHHAM CBOIX Aii, CamMOCTIIHO 3aCTOCOBYBATU NpaBWO, 3AiMCHIOBATU
CaMonepeBipKy); PO3BUTKOM YMiHb 3aCTOCOBYBATM 3HAHHA B HOBWX CWUTyaLifaX, CMiBNPaLOBATU 3 iHWWMMW YyYaCHWKaMu
HaBYa/IbHOrO Mpouecy TowWwo. Y BU3HAYEHHi PO3BMBA/IbHUX Lifen Cnif OpiEHTYBAaTMCA Ha NMPOrpamoBi BUMOTM A0 pe3ynbTaTis
peanisauii gisnbHicHOi 3micToBOT NiHii. [Jo yBarn HeobxigHO 6paT TaKoX 0COBAMBOCTI KOHKPETHOrO HABYaA/IbHOrO MaTtepiany i
BIKOBI MO/MBOCTI YYHiB. BuxosHi yini nos’a3aHi 3 GopmyBaHHAM Ta PO3BUTKOM HAayKOBOTO CBITOrNAAY, LiHHOCTEN, MOpaibHUX
nepeKkoHaHb, MNATPIOTUYHMX MOYYTTIB, KOMYHIKaTUBHMX, €TUYHMUX, ECTETUYHMX AKOCTerm 0cobUCTOCTi. BUXOBHI 3aBLaHHA
pO3B’A3YIOTbCA HAa OCHOBI KOHKPETHOrO Gi3MYHOro maTepiany i MOXKyTb B6yTV chOPMYNbOBaHI He ANA OAHOTO YPOKY, @ 418 CUCTEMM
YPOKiB. BMXxOBaHHA Ha ypoui ¢i3MKM 3A4iNCHIOETBCA HA OCHOBI 3MICTy TEKCTOBOrO MaTtepiany, BMKOPUCTAHOTO aBTOpamu
niapy4YHUKiB abo BUMTENEM A5 ONPALIOBAHHA TeM, AibpaHMX meToAiB HaBY4aHHA, cNocobiB opraHisaLii HaBYabHOI B3aeMoA,i
yy4HiB. MNig Yac BU3HAUYEHHA BUXOBHUX LiiNIel YPOKY AOLiINIbHO OPIEHTYBATUCA HA NPOrPamMoBi BUMOTM A0 Pe3yNbTaTiB 3aCBOEHHA
3MIiCTy COLOKYAbTYPHOI JliHii, BPaxoBYyBaTWU MOX/AMBOCTI HaBYa/NbHOTO 3MICTy, MiXNpeaAMETHi 3B’A3KWM, HACTYMHICTb i
NepcneKkTUBHICTb Y BUXOBAHHI MONIOALWMX LKONAPIB. 3BaXKatOUM Ha Te, LU0 LinecnpamoBaHe BUXOBaHHA — AOBrOTPMBanUiA NpoLLec,
CNif, CTaBUTKM TaKi Lini, AKi NOCUIBHO JOCATTU HA gaHOMY ypoui. Came 3 TaKMX MipKyBaHb HeOLiIbHO Y GOPMYNtOBAHHI BUXOBHUX
Linei BMKOPUCTOBYBATW [Ai€CNOBa AOKOHaHOro suay (coopmysaTtv, BUXoBaTH). TouHiwe 6yae BxmBaTU ¢pasu 3 aiecnoBamu
He3aBepLeHoi Aji: «popmMyBaTU NO3UTUBHE CTABNEHHSA...», KBUXOBYBATU MOYYTTA BAAYHOCTI...», «NPOOYAXKYBATU NPArHEHHSA...»
Tow,o. Mif Yyac BU3HAUYEHHA 3aBAaHb YPOKY He Tpeba HamaraTuca BUOKPEMUTU BEAUKY iX KiNbKiCTb, @ 6axkaHO 06paTth 3 HUX Ti, WO
3a6e3neyytoTb ONTUMANbHUI pe3yNbTaT HaBYaHHA.

3micmoesuii KomnoHeHm MicTUTb y cobi NpUHUMNKM o60opPY 3MICTY Ta iHTErpoBaHi paxoBi 3HAHHA, HABUYKM K YMIHHA, AKi
BM3HAYalOTbCA METOH0, 3aBAAHHAMW Ta METOAONONYHUMMU MNiAX0AaMK i3 ypaxyBaHHAM MCUXONOro-nefaroriyHMx ymos. 3micT
HaBYaHHA $i3MKM B 3arasibHOOCBITHII LWKO/I BU3HAYAETLCA HABYAIbHUMM NPOrpamamm i NiAPYYHUKAMK. Y HaLl Yac BYNTENb MAE
MOMBICTb 06MPaTH NIAPYYHUK, AKWUI, HA NOTO AYMKY, Habinblue BiANOBIAAE MeTi i 3aBAAHHAM HaBYaHHA Gi3nKK. AHani3 3micTy
NiApyYHUKIB GisMKM ANA 3aralbHOOCBITHLOI WKOAWU CBIAYMTL NPO Te, WO BiNblWicTb i3 HUX MICTATb TakUI 06CAr HaBYaNbHOTO
maTepiasny, WO HaBiTb HANMOOCBIAYEHIWNN yyuTenb He B 3MO3i MOro NoAatu B AOCTYMHIN gns yyHiB Gopmi y BM3HAYeEHUM
HaBYa/IbHMM MNAHOM Yac.

[na 3abe3sneyeHHsA peanisauii NPOAYKTUBHOTO HaBYaHHA y $i3nYHIN OCBiTi BUMTENEBI HEOOXIAHO: BUXOOAUM 3 METU YPOKY,
BM3HAUUTK 06cAT GaKTUYHOrO MaTepiany, Wo Bigobpakae 0O3HaKM i BNAaCTMBOCTI NpeameTis, Qi3UYHUX ABMLL, NPOLECIB; BUAINNTM
y3arasibHeHi pe3yibTaTh iX Mi3HAHHA: MOHATTS, 3aKOHW, MPUHUMUNW, CBITOrNALHI iAel, NPOBiIAHI HayKOBi Teopii, MOpanbHi 1
eCcTeTUYHi ineann, meToau AOCNIAXKEHHA | HAYKOBOrO MUC/NEHHSA, 3 AKMMM JIIOANHA Y Ti UM iHWIN popmi BCTyNae y B3aemogito;
nepeabaynTn MetToam Ta 3acobm MOTUBALLiT Ta aKTUBI3aLLii Ni3HaBaNbHOI A4iANbHOCTI YUHIB (30Kpema BU3HAYUTK Ti peanbHi HayKoBiI,
BMPOOHMYI, NpupoaHi, NobyToBi 06’€KTH, AKI € LiKaBUMM ONA YYHIB | HA NPUKAALI SKMX MOXKHA MPOINOCTPYBATU 3HAYYLLICTb
di3NYHMX 3HaHb); NPOaHani3yBaT 3MICT Ni3HaBa/fbHMX 3aBA4aHb, WO CMAPAMOBAHI Ha iHTENEeKTya/lbHWUIA PO3BUTOK LIKOAAPIB;
BifibpaTv gemoHCTpauii Ta iHWI AMAAKTUYHI 3acobu, AKi 6 HalledeKTMBHiILIe iNtoCTPYBaIM, PO3KPMBAAKU Ta AOMOBHIOBAIM 3MICT
HaBYa/NbHOro mMatepiany (nig Yac NepPBUHHOrO 03HAMOMNEHHA 3 GIUYHUMM ABULLAMM TA MPOLLECAMM YUM NPOCTille 0bnagHAHHS,
TUM KpaLLe; YUMm B6mKYe AMAAKTUMYHI 3ac0bM 33 CBOIMM BNACTUBOCTAMM A0 peasnibHUX 06’eKTiB, TUM Kpalle (HaepeKTuBHile —
BMKOPUCTAHHA peanbHUX TEXHIYHUX O6’€EKTIB); MOXKANBE BMBAXKEHe BUKOPUCTAHHA Y HaBYaibHOMY Gi3MMHOMY eKCnepuMeHTi
CKNagHoro nabopatopHoro obnafHaHHA, ke AA€ YABNEHHA NPO Cy4aCHUIM iHCTPYMEHTapilt eKCnepumeHTaNbHOT Ta NPUKAAAHOT
di3nKuM; BipTyanbHi KOMN'tOTepHi Mmoaeni Ta A4eMOHCTpaLLi CNig BUKOPUCTOBYBATU ANLWe B Pasi NOBHOT HECMPOMOMKHOCTI iHLUMX
€NocobiB yHaOUHEHHSA i3UYHMX ABULL, Ta NPOLLECIB, TEXHIYHWUX YCTAHOBOK, ab0 3 METOI0 CMCTEMATM3aLii Ta y3arabHEeHHSA 3HaHb 3
MeBHOrO PO34iNy YU TeMU); BUIHAYMTK 3MICT Ta 06CATM CaMOCTIMHOI Ta AOMALIHbOI POBOTU YYHIB, BU3HAYMTU 3aBAAHHA ANA
[O0MaLLHbOTO CNOCTEPEKEHHS UM eKCMePUMEHTY, NiaibpaTy BianoBiaHI GpisnyHi 3agaui.

BMMOru [0 CTPYKTYPU NOBMHHI BYTW AOCTYMHMMM YYHAM i BiANOBIAATM PiBHIO X 3HaHb | MUCNIEHHS; ByTY BiATBOPEHUMMU 1
BiANOBIAHO NPeACTaBAATM BCi CUCTEMHI 3B'A3KM 11 BIGHOCMHK; MICTUTU MAKCMMAIbHO MOXK/IMBY Ki/IbKiCTb 3aC06iB CaMOaKTMBI3aLil.
Cnipg, 3a3HaYUTH, WO B OCHOBY NOBWHHI BYTWM NOKNaAeHi 3aranbHO BM3HaHI AUAAKTUYHI NPUHUMNK HaByaHHA. Cepes, HUX BapTo
Ha3BaTM Taki:

MpuHyun Haykogocmi. MPWUHUMN HAyKOBOCTI BM3HA4Ya€ He TiNbKKM cnocib Ta KpwuTepii Aobopy 3MiCTy HaBYa/bHOro
matepiany, ane i cnocobu Moro NogaHHA y BigNOBIAHOCTI 40 Cy4aCHOro PiBHA HAaYKOBMX 3HaHb. Y 3B'A3KY 3 UMM nepenbayvaeTbea
$dopMyBaHHSA B Y4HIB BMiHb Ta HaBMYOK HayYKOBOTO MOLUYKY, 03HAMOMIEHHSA iX 3 Cy4aCHUMM MeToAaMM MNisHaHHA. TaKUM YMHOM
[0 neaaroriyHoi mogeni 3HaHb MOBWHHI BYTU BKAKOYEHI SK BiZOMOCTI NPO OCHOBHI HayKoBi $aKTK, 3aKoHM i3unKKM, TaK i Npo
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cnocobu, AKMMM Ui GakTi BcTaHOBNAEHO. CNOcobM NOAAHHA HAaBYaNbHOrO MaTepiany NOBMHHI BiANOBIAATM CYHaCHUM HAayYKOBUM
MeTodam MisHaHHA. TakKumu € MeToam moAentoBaHHA (di3nyHi, HaTypHi, maTemMaTuyHi, iHpopMaLiiHi), MeToam CUCTEMHOrO
aHanisy, AKi cnpuATb HalbiNbWw rMB6OKOMY Ni3HaHHIO 06'EKTIB, AKi € CKNAZAHMMMU CUCTEMAMMU.

MpuHyun HaoyHocmi. MPOAYKTMBHA HaBYabHA AiANbHICTb NOBUHHA BigbyBaTUCh 3 MaKCMMANbHUM 3a/1lyYeHHAM OpraHis
YyTTA, 32 MAaKCUMaIbHO A0LiNbHOT MOAANIbHOCTI HAaBYaIbHMX BN/MBIB. 32 YMOB BUKOPUCTAHHA NeaarorivHux nporpamHmx 3acobis
TUNY OiANbHICHUX CEepefoBULL YYHi HE Ti/IbKM CNOrnagatoTb ABULWA, MOLENI ABULL, AKI € 06’eKTaMM BUBYEHHS, a W 34iCHIOTb
nepeTBOpPIOIOYY AifNIbHICTb 3 LMK 06’€EKTaMM, BOHU HE € MACMBHUMM CNOCTEPirayamm LOCAIAKYBaHUX NPOLLECIB | ABMULL, OCKINbKK
aKTMBHO BM/IMBalOTb Ha iX nepebir, NpM LbOMY HaBYa/NbHO-Mi3HABa/bHA AiANbHICTL HabyBae AOCAIAHULBKOrO, TBOPYOro
XapakTepy.

MpuHyun cucmemamuyHocmi i nocnidosHocmi. CUCTEMATUYHICTb BUKNAZY HaBYasbHOrO Matepiany nepenbayae
CTBOPEHHA nepeaymoB GOPMYBAHHA B Y4YHA, 0COBUCTICHOT MOAENi 3HaHb, fIKa NOBUHHA OYyTWM BHYTPILWHLO HeCcynepeyMBoIO
CUCTEMOIO, BifNOBIAATM LLIAM HaBYaHHA, TOHTO BYTM MaKCMManbHO afeKBAaTHO NeAArorivHili moaeni 3HaHb, fIKa € BUSHAYEHOH
y BigNoOBIAHOCTI A0 Linei HaBYaHHA. Y 3MICTi LbOro NPUHLMNY AOLINbHO BUAINATU HOBMIM KOMMOHEHT — cnocib peanisauii
HaBYa/IbHUX i, Y XO4i BAKOHAHHA AKUX 3aCBOKOIOTLCA 3HAHHA, GOPMYIOTLCA YMIHHSA | HABUYKW. 33419 TOTO, WO6 B Y4HIB 3 camoro
NoYaTKy CKNanacb cMcTema yAaBaEHb MPO AiANbHICTb, AKY CNif BUKOHATM Ha NOYaTKy eTany HaBYaHHA AaTu 3arajibHy YCTAaHOBKY,
TOHTO CTBOPUTU OPIEHTYBAsIbHY OCHOBY Aii. 3MICT WKiNbHOI Gi3MKM NOBUHEH Bif06paXKaTh NOriKy HayKuM afleKBaTHO ii cydacHomy
CTaHy, Big06paXKkaT 0riKy CUCTEMHOTO PO3KPUTTA 06'EKTIB | ABMLL AINCHOCTI, AKi BUBYaIOTLCA. MopAa 3 NpeaMETHUMMN 3HAHHAMM
Y 3MICT NOBWHHI YBIATU cnewiaibHi MeTOAMYHI 3HAHHA, WO BiA0OpaXKatoTb CTPYKTYPY Ta METOAO/IOriI0 BiAMNOBIAHOI HAayKOBOI
ranysi. 3sigcv cnigye, wo B o6'ekTax abo ABMWAX, BYAYETbCA AiANbHICTb Y4YHIB, CNPAMOBAHA Ha 3aCBOEHHA HABYa/bHOMO
maTepiany, NOBUHEH Bifo6paKkaTh NOTiKY CUCTEMHOTO aHanidy 06'eKTy BUBYEHHS.

MpuHYUN GKMUBHO20 BKAKOYEHHA BCiX Y4Hi8 y Has4yanbHuli npoyec. CyTTEBUM Y LbOMY NpUHUMNI € 6e3ymoBHe 1oro
MOLIMPEHHA Ha YCiX YYHiB. JOTPMMaHHA LbOro NMPUHUMMY € OOHIEID 3 BAXK/JIMBUX NepeAyMOB ryMaHi3aLii HaBY4aHHA, OCKINIbKK
OPIEHTYBAHHA BUMTENA Ha BKIIOYEHHA Y HaBYa/IbHWU MPOLLEC «CepeHbOro» YYHA NPU3BOAUTL A0 TOTO, WO CUABHI YYHI BTPayatoTb
iHTepec A0 nNpeameTy, a cnabki yuHi, abo y4Hi 3 HECTIKOI [0BiNbHOK YBArok TaKOXK «BUNAaZalOTb» i3 HaBYa/IbHOIO NpPouecy.
MpUHUMN aKTUBHOCTI BUMArae Big, BUKNaAaya He Ti/IbKM 3a/ly4eHHA YUYHIB [0 aKTUBHOI AifANbHOCTI Ha ypoLi, a ¥ yCBiAOMAEHHSA
y4YHEM HeobXxigHOCTi BMacHOi HaBYaNbHOI AiANbHOCTI, HEODOXiQHICTb i MOXAMBICTb OBpaHHA TaKux ii BMAIB, fAKi HaWKpalle
BignoBigaloTb 1oro 34i6HoCTAM | MoXAMBOCTAM. POpMytOBaHHA BUMTENleM KpuTepiiB fobopy Hanbinbw pauioHanbHUX BUAIB
LiANbHOCTI AONOMArae CTBOPUTU OPIEHTYIOUY OCHOBY Aii. O4HMM 3 TaKMX KPUTEpIiB € BiANOBIAHICTb 3MiCTy AiANbHOCTI y4HiB
33CBOEHUM 3HAHHAM, MPUYOMY AaKTUBHICTb BUCTYMAE SIK BUMOTa BiATBOPEHHSA YYHAMM He TiIbKM NpeaMeTHUX Ail, @ M HaBYabHUX
AiN, B xoA4i AKMX BiAOYBaETbCA 3aCBOEHHA NPEAMETHUX BMiHb i GOPMYyBaHHA HaBUYOK.

MpuHyun docmynHocmi. [LOCTYNHICTIO BM3HAYAETbCA MOM/IMBICTb AOCATHEHHA METUM HABYAHHA AK Yy LiJIOMy, TaK i Ha
neBHOMY Moro etani. YMoBot ii peani3aLii € HafaBHICTb 4O NOYaTKY HABYAHHA BCiX MOro BHYTPILIHIX i 30BHILIHIX NepeaymoB.
MpWHLMN 4OCTYNHOCTI NOB'A3aHMI 3 TPUHLMNAMMU CUCTEMATUYHOCTI | TOCNIA0BHOCTI, OCKINbKM TiIbKW Ti 3HAHHA, AKi NO4A0THCA Y
CTPOriit NOCNIAOBHOCTI, 3 LOTPUMAHHAM BUMOTU CUCTEMATUYHOCTI CTalOTb AOCTYMHUMMU 1A CNPUAHATTA | 33CBOEHHA.

Mpuryun mixcnpedmemHocmi. MixnpegMeTHi 3B'A3KWM, WO ICHYIOTb MK LWKINbHUMKM Kypcamu i ¢isvKow €
BigobparkeHHAM B3aeMO3B’A3KiB, WO iCHYIOTb y npupodi. BcTaHoBneHHA 3B'A3KYy MiK i3WKO i iHWWMMKM HaBYaNbHUMMU
npegmeTamun NPUPOLHNYO-MATEMATUYHOIO LIMKAY Y NPOLLECI iX BUBYEHHA CNPUAE PO3BUTKY B YYHIB GYHKLOHANbHOTO MUCNEHHS,
bopmyBaHHIO y3arasibHEHUX 3HaHb NPo Gi3nyYHI ABMLLA | Npouecy. MapanenbHe BUBYEHHSA LMX NpeaMeTiB A03BONSAE BUKNAAATU
6araTo nuTaHb Kypcy $isnKn Ha cydacHOMY HayKOBOMY PiBHi, BUKOPUCTOBYIOUM BiANOBIAHMI MaTeMaTUYHMIA anapaT, PO3KpUBaATH
NPUKNAZAHWI XapaKTep BiANOBIAHUX NOHATD.

3a yMOBM OOTPUMAHHA BULLE HaBeAeHWX NPWHLMMIB NPOAYKTUBHE HaBYaHHA crnipuaTume ¢$opmyBaHHIO ocobucToro
NpOCTOpY Y4YHSA, B AKOMY byae 30cepessKeHa Moro OCHOBHa HaBYaibHa AiANbHICTb.

OcCKinbKM Lini HaB4aHHA nepepbayvatoTb GOPMyBaAHHA He TiZIbKM 3HAHb, @ W NEBHUX BUAiB AiANbHOCTI, TO [0 3MicTy
HaBYaHHA HEOOXiAHO BKIOUYUTM | OPraHi3auiiHO-AisIbHICHUI KOMMOHEHT.

OpzaHizayiliHo-0ianbHicHUli KOMNOHeHM pPO3rNsaAyBaHOI MOZeni NPOAYKTMBHOIO HaBYaHHA Oi3WKKM, Nepw 3a BCe,
ACOLIOETHCA 3 TAKMM MOHATTAM AK METOANYHA CUCTEMA HaBYaHHA i3nKKU. 3a3HAYMMO, LLLO NI METOANYHOIO CUCTEMOIO HAaBYAHHSA
MW PO3YMIEMO HEBIZ'EMHY BapiaTUBHY YaCTUHY AUAAKTUYHOI CUCTEMM HAaBYAHHSA, @ Came — BNOPAAKOBaHY Ta B3aEMOOBYMOBAEHY
CUCTEMY METOZiB HaBYaHHA, AKa HA OCHOBI METOAMYHO NPEnapoOBaAHOr0 HAaYKOBOIO 3MiCTy OCBITM | METOAMYHO-0BIPYHTOBAHMX
opraHisauiHux ¢popm Ta 3acobis 3abe3neyye peanisaLito KOHKPETHOro cnocoby HaBYaHHA. MeToaMYHA CUCTEMA, IK eneMeHT
OUAAKTUYHOT CUCTEMUM HaBYaHHSA Bifirpae BMpIlLasbHY PO/ib Y HANEXKHOMY (QYHKLiIOHYBAHHA OCTAaHHbLOI, @ OTKEe, B KOHTEKCTi
3anNpoBafeHHA NEeBHMX HOBaLi/ B OCBIiTi MPOEKTYBaHHA BCiX CKAAZ0BMX ONepaLiiHO- AiafbHICHOrO KOMMOHeHTa noTpebye
ocobnunsoi ysaru. Mpu LboMy, BUXOAAYM i3 3aBAAHb, AOLINIbHO 3aCTOCOBYBATH, AK PENPOAYKTUBHI Ta iHGOPMALLIMHO-INOCTPaTUBHI
MeTOoAM, TaK i NPOAYKTUBHI (Npo6aeMHMIA, YaCTKOBO-MOLIYKOBUI, MeTOZ NPoeKTiB). Cepes OCHOBHUX CYBEKTUBHUX GAKTOPIB cAig,
BUAINNTW AiANBHICTb YY4MTENA TA AiANBbHICTb YYHIB.

PedpnekciliHo-oyiHoeanbHuli KomnoHeHm. OUHIOBAaHHA BYMATENEM | CaMOOLHIOBAHHA YYHAMWM LOCATHYTUX Y
HaBYa/IbHOMY NPOLLECi Pe3y/bTaTiB € HACNIAKOM PO3YMOBMX ONepaLiin — aHanisy, NopiBHAHHA, CMHTE3y. KOHTpoab HeobxiaHo
HaLiNtoBaTN Ha 3’AcyBaHHA cHOPMOBAHOCTI paxoBUX 3HAHb, YMiHb | HABUYOK Y4YHIB, 30KpeMa, Takmnx: 06¢Ar GpisMUHMNX 3HaHb (MeXi,
3a/aHi NPorpamoto) iX OCMUCAEHICTb (BM3HAYalOThb 3@ BMIHHAM PO3M0OBiAaTM CBOIMM CI0BaMM, MipKyBaTW, MOACHIOBATM maTepian,
06rpyHTOBYBaTM BiANOBIAb, AaBaTU BiANOBIAi Ha NepedopMynbOBaHi, MOPIBHAHO 3i CTAaHAAPTHUMM, MUTAHHA TOLWLO); AiEBICTb
(BM3HAYalOTb 32 BMiHHAM NPOBOANTU PO3PAXYHKM i BUMIPIOBAHHSA Gi3MYHUX BENIMYMH, NOACHIOBATM Bi3MYHI ABULA | NpouecK Ha
OCHOBI i3MYHUX 3aKOHiB, TeOpili, Moaenen, po3s’a3yBaTv 3agadi, NPOBOAUTM LOCAILN, CNOCTEPEKEHHA i eKCnepuMeHTanbHi
OOCNiKEHHR); TMbUHA (BM3HAYaoTb 3a pPiBHEM 3aCBOEHHA TEOPETUYHMX MUTaHb KypCy, BMIHHAM BUKOPWUCTOBYBATK TeOopito Nig,
Yyac po3B’A3yBaHHI CKNaAHMX 33434, CAMOCTIMHOrO NAaHyBaHHA | NpoBeAeHHA AOCAIAIB); CUCTEMHICTb (BM3HaYaloTh 3a piBHEM
33CBOEHHA y3arasibHeHUX NUTaHb, LLO CTOCYIOTbCA CTPYKTYPU HAaBYA/IbHOTO maTepiany, 3B8’A3KIB MiXK enNemeHTamMM 3HaHb, WAAXIB
HAYKOBOTO Ni3HAHHA, METO/iB HaYKOBUX AOCAIAXKEHb, HAYKOBOT | Gi3MYHOT KAPTUHM CBITY; 32 BMiHHAM BMC/I0B/tOBATU CBOT 3HAHHA
3rOPHYTO (KOMMAKTHO, KOPOTKO) | PO3rOPHYTO, iNOCTPYBATK 3arasibHi NONOXKEHHA | HAYNTH CMiNbHE MiXK OKPEMUMM eleMeHTaMM
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3HaHb); FYMaHICTMYHa CNPSAMOBAHICTb (BM3HAYaloTb 3a PIBHEM PO3YMIHHA EKOMOTYHUX Npobnem, MUTaHb, BaXKAMBUX ANA
NPaKTUKK Ta NOB’A3aHMX 3 He3MNeKoto XKUTTA | NpaLi, a TaKoXK 3a piBHEM 06i3HAHOCTI 3 ICTOPUYHUX BiLOMOCTEN NPO BUAATHUX
BYEHMX i BUHAXiAHWKIB); MiLHICTb 3HaHb YMiHb i HABMYOK (BM3HA4aloTb 3a pPiBHEM 3HaHb, YMiHb | HABMYOK, BUSBNEHUX Mig, Yac
NOBTOPHOIO KOHTPOJIIO Yepe3 [0CUTb TPUBAMI NPOMIXKOK Yacy Micnsa HaBYaHHA, TOBTO Nif Yac Tak 3BaHOTO «KOHTPOJIIO Ha
BMXXMBAHHA 3HAHb, YMiHb | HABUYOKY).

Pe3ynbTaT NPOAYKTUBHOIO HaBYAHHA — CYKYMHICTb HOBOYTBOPEHb i 3MiH 0COBUCTOCTI y4Hs, Wo Byau LinecnpamoBaHo
3ana1aHoBaHi Ha oro no4aTky. OCHOBHMM HOBOYTBOPEHHAM Y4YHs B NpoL,eci HaB4aIbHO-Mi3HaBaIbHOI A4iANbHOCTI € IOro PO3BUTOK
fAK i cy6’ekTa — TOBTO NOBOPOT YYHA HA camoro cebe: ym 3miHMBCA BiH? Lle noTpebye pednekcii, ouiHkK Toro «Kum a 6ye?» i «Kum
A cTaB?», «LlLlo A 3HaB i WO HOBOro Ai3HaBcA?», «fAK A HAabyB 3HaHHA?», «HaBiWO A Le PobuB?». Y TpaaAuLIMHOMY HaBYaHHI
6e3nocepeaHiM pe3ynbTaToM HaBYaHHA Qi3nMKM € GisNYHI 3HAHHA, YMiIHHA | HABWYKK. 3 NO3MLT LbOro nigxoay YMm binblue 3HaHb
OTPMMaB Yy4eHb, TUM BULLUWA MOro piBEHb OCBIYEHOCTI. Y KOHTEKCTI MPOAYKTUBHOINO HABYaHHA HAWbGiNbW 3HAYyWMM KMoro
pe3ynbTaToM € CHOPMOBaAHICTb IHTErPOBaAHOI AKOCTI OCOBUCTOCTI, WO A03BONAE YYHEBI 3aCTOCYBATU HAbyTi 3HAHHA M YMiHHA B
KOHKPETHUX CUTyaLiaX ANA po3B'A3aHHA Pi3HUX Npobiem (NpodeciiHMX, KUTTEBUX), WO BUHUKAIOTb abo MOXKYTb BUHUKTU B
peanbHOMY KUTTI.

BUCHOBKK. Po3rnagatoum HaBYa/ibHO-Mi3HABasbHY AiAIbHICTD AK 3acib NPOAYKTUBHOIO HaBYaHHA }isMKM OCHOBHOT
LUKOMIU, MOXKHa 3pOOUTU BUCHOBOK LLO AK OCBITHI NpoLec NpoAyKTMBHE HaBYaHHA PeanisyeTbCcA B pamKax iHAMBIAYaNbHOIO
LUNAXY, WO ABAAE COBOI0 NOCNIAOBHICTb KPOKIB, A€ KOXHUIM KPOK MA€E NeBHWUI pe3ynbTaT, OCKi/IbKM € MPOAYKTUBHO OPiEHTOBAHO
LIANBHICTIO B pPeaNibHUX KUTTEBUX CUTyaUiax. MpUHUMN NPOAYKTUBHOCTI AA€ OCBIiTi MOM/IMBICTb BYTM He NPOCTO OCOBUCTICHO
OpPIiEHTOBAHOLO, 3 CTAaTN MOBHOIO MiPOIO iIHAUBIAYANBbHOIO.
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TRAINING-KNOWLEDGE ACTIVITY OF UPHOLS ON PHYSICS AS THE MAIN ACTIVITY
OF PROFESSIONAL EDUCATION METHODOLOGY REALIZATION
Volodymyr Mykolaiko
Pavlo Tychyna Uman State Pedagogical University, Ukraine

Abstract. The article defines and reveals the essence of the basic conceptual provisions of productive teaching physics
in primary school, which allow to construct a system of educational and cognitive competencies of students. The model of
productive teaching of physics in the basic school is proposed, the implementation of which ensures the formation of an integrated
quality of the individual, which allows you to apply the acquired knowledge and skills in a specific situation to solve various
problems that arise or may arise in real life. The main structural components of the author's model are defined: motivational
(motives, needs, interests), target (task), content (principles of selection of the integrated content of the course of physics),
organizational and activity (main ways of realization of the integration of the content of physics through forms, methods, didactic
means of training and the activity of a student and a teacher), reflection-assessment (criteria for achieving the goals and objectives
of training). The content of each block is theoretically substantiated. The effectiveness of the model is provided by the
psychological and pedagogical conditions (creation of positive training motivation for the study of physics, the use of
interdisciplinary connections according to the functions and types of activity, the use of information technologies in the
educational process) and methodological approaches to the organization of productive learning (systemic, humanistic, personally
oriented, developmental, activity, research, practical-oriented). The model we have developed is characterized by: integrity, since
it is represented by interrelated components (each of them affects the next by solving the problems inherent to it, defining the
content of the next component, that is, the interconnection between them is carried out on the content and functional levels) and
work on the final result is an increase in the level of development of a holistic system of educational and cognitive competences
of primary school pupils in the training of physics and the development in them of the ability to carry out a variety of educational-
cognitive in activity.

Keywords: physics, productive training, model, components of model
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BMKOPUCTAHHA MOBI/IbHOIO TENEPOHY B HABYA/IbHOMY MPOLECI

AHomayia. ¥ cmammi suceimnaeHo numMaHHA 8UKOPUCMAHHA MObBinbHO20 mesnegoHy y HA84asnabHOMY npoueci npu
8UBYEHHI Pi3HUX OUCUUNIH HA OCHOBI aHANI3y HAYKosux 00cnioxceHb ma nybaikayili. Okpemo 30cepediceHo yeazy Ha 00ceidi
BUKOPUCMAHHA M0binbHO20 MenegoHy Npu 8UB4YeHHI WKiNbHOI i3UKU 8 Pi3HUX KpaiHax.

Asmop eudinAae HanNpamMKU 00CniOxeHHA npobaemu wo00 BUKOPUCMAHHA MObinbHO20 menegoHy 6 ocsimi i
30CepedHyromsca Ha NPUKAadax mako2o 3acmocy8aHHA. B cmammi suokpemaioomecs 3a2a6Hi 041 8cix OuCyunaiH npuknaou
BUKOPUCMAHHA MO0binbHO20 3ac0by HasYaHHA, AKI N06°A3aHi 3 020 (hYHKYIOHAAbHUMU MOMAUBOoCMAMU (8ideo3liomMKa,
38yKo3anuc, pomosliomka, poboma 8 IHmepHemi mouwjo) ma npoepamHum 3abe3nevyeHHAM. 30Kpema, 00 Makxux npuknadie
8iOHeceHO nowyKosy 0ifsnbHiCMb 8 IHMepHem-npocmopi, pobomy 3 eAeKMPOHHUMU C/08HUKAMU, MPOXOOHEHHA OHAAUH-
mecmis, pobomy 3 pomo-, aydio- ma sideomamepianamu, CrinKysaHHA 8 coymepexcax. Hasodamoca npuxknadu po3pobaeHux
KoMn’tomepHUX npo2pam 048 mMmobinbHUX menegoHis, AKi MOXHA BUKOPUCMOBY8AMU NPU 8UBYEHHI Pi3HUX ucyunniH (iHo3eMHi
moasu, bionoeis, 2eoepadis, ximis, Mamemamuka, gizuka, aHamomis).

OnucaHo MOoX/UBOCMI BUKOPUCMAHHA 0amYukie MobinbHoO20 meae@oHy Npu 8usYeHHi i3uKu ma iHWuUx oucyunsiH
MPUPOOHUYO-MAMEMAMUYHO20 YUK/Y. 30KPEeMa, BUOKPEMAEHO HAMPAMKU i3UYHUX eKCriepuMeHmis i3 3acmocy8aHHAM MAKUX
damyukie. B iHwux npuknadax mobinoHuli menegoH eucmynae AK 3aci6 044 e88e0eHHA OOKymeHmauii ujo0o ¢izu4Hoz2o
exkcnepumeHmy ma 074 30ilicHeHHA OHAAlUH-HA8YAHHA. Y MiOCYMKYy nposedeHO MOpiBHAHHA MPUKAAdie BUKOPUCMAHHA
MObinbHO20 mesneghoHy Mid Yac sUBYEHHA Gi3uKU y 8imYuU3HAHIT ma 3aKopOoHHIl oceimHili npakmuyi.

32a0aHO0 Maki hakmopu, 8i0 AKUX 3aaexums eheKmuBHiCMms ma Yyacmoma 8UKOPUCMAHHA MOobinbHUX mesedoHis y
HABYAHHI: 0epXasHa OC8IMHA MOAIMUKA, 20MOBHICMb Yy4YHi8 ma e4yumesie 3acmocosysamu MobinbHi mexHonozii ma ixHa
06i3HaHicme y cgpepi iHghopmayiliHux mexHonozili, ocobsusocmi 8UBYEHHA KOXCHOI OKpeMoi OucyuniHu.

Kntouoei cnoea. MobinoHuli menegoH; MobinbHe HABYAHHSA, eNeKMPOHHE HABYAHHSA; MObinbHI 3aCMOCYHKU,; damyuKu;
HasuasbHI npedmemu; Gi3uKa.

MocraHoBKa npo6aemu. MobinbHi TEXHONOTIT HACTINIbKM MiLLHO YBIMLLAW B XKUTTA YKPaATHLIB, WO Cy4acHi AOWKINbHATA HA
piBHi BAacHWX NoTpeb 3 NierkicTio 0CcBOKTL PO6OTY 3 MOBINBHUM TeniedOHOM, KOMN'IOTEPOM, NAAHLWETOM. KOXKEH CTYAEHT MaE,
BMKOPUCTOBYE i TOTOBUIA BUKOPUCTOBYBATU MOBiNIbHMI TenedoH y HaBYaHHI, HaBiTb AKLLO BMKAaAay AOCI He HaNaWTyBaBCcA Ha
HOBI TeXHiYHi 3acO0bu HaBYaHHA. EnemMeHTapHU A0CTyN A0 IHTEpHEeTY 3a A0NOMOroto MobinbHOro TenedoHy BKe AA€ MOXKIMBICTL
3MiHMTW OpraHi3aLito OCBITHbOrO NpoLiecy.

BpaxoBytoum cy4acHMUI CTaH TEXHONOTMYHOTO NPOrpecy, HUHIWHI TeHAEHL,ii PO3BUTKY OCBITU, MaTepiasbHy 3abe3neyeHicTb
CTYAEHTIB Y MOMANBOCTI MaT MOBiNbHUI TenedoH Ha piBHIi CMapTHOHY, HAaraAaEMO, WO BUKOPUCTAHHA MOBINbHUX TEXHONOT I
BKe BifgbyBaeTbcA y npoueci 3000yTTa 0cBiTU. OAHI BUKNa[aui BUKOPUCTOBYIOTDL IX LiIeCNPAMOBAHO M MOCTIMHO, iHWI — Yac Big
Yyacy, OflHaK 3 KOXXHMM POKOM 3POCTAE KiNbKiCTb Y4aCHMKIB MOBiINbHOrO HaBYaHHSA, AKe BCe X NoTpebye NOTY>KHOroO NOLITOBXY Y
paLioHaNbHOMY BUKOPUCTAHHI Y HaBYaIbHUX 3aKAagax YKpaiHu. [ns ycBiAOMAEHHA TOro, WO i AK MOXKHa i NoTpibHO 3pobuTH B
HaB4asIbHOMY NpoLeci AN1A NOKPaLLLeHHsA 1oro edeKTUBHOCTI, Matoun MobinbHUI TenedoH AK TeXHIYHMI 3acib HaBYaHHSA, BapTo
03HAMOMUTUCA 3 HaNpPaLLOBAHHAMM Koner.

Came TOMy MmeTa CTaTTi — ONMCATU CUTYaLLiO WOAO0 WAAXIB BUKOPUCTAHHA MOBisbHOro TenedpoHy B OCBITHIX 3aknagax
YKpaiHM Ha OCHOBI aHa/Ni3y OCTaHHIX JOCAIAKeHb i NybAiKauii; OKPeMo BUCBITIUTU NMUTAHHA LWOAO 3aCTOCYBaHHA MObinbHOro
TenedoHy nNpu BUBYEHHI Gi3MKM AK B YKpaiHi, TaK i 3a KOpAOHOM.

Mpu HanucaHHi cTaTTi BUKOPUCTAHO TEOPETMYHI MeTOAU AOCNIAXKEHHA, 30Kpema, aHani3 Ta CUMHTe3, iHAyKuio Ta
LenyKUilo, NOPIBHAHHSA, y3ara/ibHeHHA. BigTak BMBYEHO BITYM3HAHI Ta 3aKOPAOHHI HAayKOBi NybAiKalii Ha OCHOBI 3iCTaBNEHHS,
NOPIBHAHHA, KPUTUYHOFO OCMUCAEHHSA iHPOpMaL,ii Ta NpeACTaBNEeHHA BNACHUX BUCHOBKIB LLOAO AOCAIAXKYBAHOMO MUTAHHA.
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AHani3 aKTyanbHUX AOCAIAXKEHb Ta BUK/AAH, OCHOBHOro martepiany. Y HayKoBMX NybiKauifax WwoA0 BUKOPUCTAHHA
MObBiNnbHUX TenedoHiB y HaBYaNbHOMY MPOLLEC MOXKHA NPOCTEXKMTM KiSibKa HanpAMKIB po3rnsgy npobaemu: 1) onuc Ta aHanis
0cobamnBoOCTEN Ta MOXKANBOCTEN enekTpoHHoro (E-learning), mobinbHoro (M-learning) HaByaHHs (B. K. bukos, |. M. BopoTHMKOBA,
P. M. FTopb6aTiok, P. C. lypesuny, O. O. Hanugaiiko, H. A. HopHoyc Ta iHLWi); 2) onuc 3araibHUX TEXHIYHMX GYHKLIN, enemeHTapHUX
3aCTOCYHKIB (Bigeo3inomka, ¢oTo3MOMKa, 3anuc rosocy Ta 3ByKy, poboTa B IHTepHEeTi Towo) cyyacHUX mobinbHUx TenedoHis Ta
MOMK/IMBOCTEN iX BUKOPUCTAHHA Mif Yac HaBYaHHA He3aNexHo Big avcumnninm (B. boHaapeHko, O. |. MNMoTanuyk, B. |. Pencbkuii,
B. Cinii Ta iHwWi); 3) onuc 3acTOCyHKiB, cnewianbHO PO3p0bIeHNX A1 BUBYEHHA NEBHUX TEM 3 OKPEMMUX HABYANIbHUX AUCLMUMNIH,
30Kpema 3 HaBeAeHHAM KOHKPETHWUX MPUKNaAiB iX BUKOPUCTAHHA Ta MeToAuKol HasyaHHA (M. I. Hangak, O. O. Kapnosa,
B. M. Kocuk, C. O. Cemepikos, I. B. Ckpunka, O. B. ChobogaHuK, H. [l. TKaueHKo Ta iHwi); 4) aHani3 cuTyau,ii WoA0 roTOBHOCTI
YYaCHMKIB HaBYa/IbHOrO NPOLLECY BUKOPUCTOBYBATU MODIiNbHUI TenedoH 3 ocBiTHbot meToto (®. A. MaiiHaes, C. |. Tepelyyk,
L. Cynicopo (D. Sulisworo), /1. lOHiTa (L. Yunita) Ta iHwi).

Konn moBa e npo mobinbHe HaBYaHHA, aBTOPU Hacamnepes, 3ragytoTb NPO MOXKAMBOCTI BUKOPUCTOBYBATM B HAaBYAHHI
IHTEPHET-PECYPCU; YMUTATU  ENIeKTPOHHI  KHUTK; KOPUCTYBATUCA E€NEeKTPOHHUM C/NOBHUKOM; MNPOC/YXOBYBATU  MY3MKY,
ayaiomatepianu, doHomaTepianuv; nepernagati Bigeo; pobuTtn ayaio- abo Bigeosanucu ypokis abo ix yactmH; doTorpadysatm
TEKCTU abo AOLIKY 3 MOACHEHHAMW HaBYa/NIbHOrO MaTepiany; NPOXOAUTU OHAANH-TECTU; CMINKYBATUCA YH4aCHMKAM HaBYaHHA Ta
obrosoptoBaTM nNpobnemHi NuUTaHHA; npauoBaTn 3 odicHumm nporpamamm (Word, Excel, PowerPoint); BMKopucTOBYyBaTU
cneujanbHi Nporpamu 4Na HaBYaHHA NtoAEN 3 0bMexkeHnMM MoxkamsocTamm Towwo ([1], [4], [5], [21], [7], [14] Ta iHwi). Mpu Lbomy
HepigKo 3ragyeTbca MPO HeobXiAHICTb BMKOPWUCTAHHA Ta PO3POOKM HaB4yasibHWUX NaaThopm, MOBiNbHUX 3aCTOCYHKIB i T.4.,
NPUYOMY HaranbHICTb NOTPebu y po3BUTKY MOBINbHOT OCBITU B YKpaiHi 3apa3 NigHIMaeTbCA Ha 3ara/ibHOAEPXKABHUI piBEHb 3
METO0 OXOMUTW BCi HaBYaibHi 3aKknaau. Hanpuknag, y KaneHaapi pedopmu OCBiTM Ta HayKu Ha nepiog nposeaeHHa 2017-
2018 pp. cepepq 3axoais, nepeabaveHnx pepopmoto, 3a3HaveHo: «PopmyBaHHSA HalioHanbHOT E-na1aThopmm enekTpoHHUX Kypcis
Ta NiSPYYHUKIB: CTBOPEHHA ENEeKTPOHHWUX NiAPYYHUKIB, PO3pObAEHHA KypCiB AMCTAHLIMHOrO HaBYaHHA 3a MNporpamamu
npeAmMeTiB CTapLUOi LWKOW, PO3P06AEHHA CUCTEMM ANCTAHLLIMHOIO HaBYaHHSA 418 NiABULLEHHSA KBanidikaLii BunTenis» [6, c. 1].

HesBakaoum Ha BennMyesHuin ob6car poboTu, SKMi Wwe NoTpibHO 34iMCHUTM ANA PO3BUTKY MOBINIbHOIO HaBYaHHSA, HayKOBL
HaBOAATb YUMANNI CMUCOK NPUKNALIB BXKE PO3PODBAEHUX eNEKTPOHHUX PecypciB, AKi MOXHa BMKOPUCTOBYBATU B OCBITHbOMY
npoueci y»ke cborogHi. 1o Lboro cCnmMcky BXoAsATb PiSHOMAHITHI MOBINIbHI CUCTEMW HaBYaHHSA, CUCTEMU BifeOKOHbEPEHL3B A3KY,
OMCTaHUiHI Kypcu, MOBINbHI 3aCTOCYHKM, eNeKTPOHHI nybnikauii, ypOoKKU, NPOEKTH, KypHanu YCMilWHOCTI CTyAeHTiB, TecTosi
060N0OHKM, couianbHi Mepexi, enekTpoHHa nowTa Towo ([3], [2], [14], [8] Ta iHwWi). Kpim Toro, HaBoAATbCA NpUKNaAU
KOMN'IOTEPHUX NPOrpam Ta HaBYaIbHUX NPEAMETIB, Ha AKMX MOXK/IMBE 3aCTOCYBaHHA MObiNbHUX TenedoHis.

HanpuKknag, npu BMBYEHHI iHO3EMHUMX MOB BUKOPUCTOBYIOTbL Nporpamu English Platinum 2000, Triple Play Please [15],
npu BMBYEHHI MaTeMaTuKKM — Tabamua mHoxeHHs, MNidarop, Popmynn, Math Board, Math Helper [8], Mathway, Algebra Touch
[18], npv BuBYeHHI reorpagii — Mleorpadin [8], Compass ana Android [11], npu BuBYeHHi ximii — Ximis, Mendeleiev periodic table
Android [8], Merck PTE HD [18], npu BuB4eHHi biosorii — Power of Minus Ten — Cells and Genetics [8], Sleep as Android [11], npu
BMBYEHHi aHaToMii — 3D Anatomy [18], npu BMBYeHHiI di3nkn — Audacity, Test Tone Generator [16], Angle Meter, Smart Measure,
Android Speedometer [20], Constant Table, Learn Physics, Serious Physics [18], ®i3uKa B wkoni, Pisnka. Popmynn 7-11, disuka,
®i3nyHUI Kanbkynatop [12]. NMUTaHHA BUKOPUCTAHHA MOBINbHUX TenedoHiB Ha ypoKax LWKiNbHOI ¢isnKn poskpusanu M. Bort
(P. Vogt), M. A. Tog3zanes (M. A. Gonzalez), M. A. Togzanes-Pibonno (M. A. Gonzalez-Rebollo), Ax. KyH (J.Kuhn), K. MaipoH
(C. Miron), M. Onpia (M. Oprea), H. B. KypuneHko, O. B. CnobogsaHUK Ta iHLWi.

[ocuTb YacTo B nybaikaLiax, NPUCBAYEHUX BUBYEHHIO LWKINbHOI $i3MKK 3 3acTOCYBaHHAM MObGiNbHUX TenedoHiB aBTopyU
3ragytoTb NPo AATYMKK, AKi HafABHI B LUX MPUCTPOAX: AATYMK NPUCKOPEHHA (accelerometer), ripockon (gyroscope), marHiTHui
OaTumMK (magnetometer), MiKpodoH, AaTUMK MicLe3HaXoAKeHHA Ta HabauxkeHHA (location and proximity sensor), gatuuk
iHTeHcuBHoOCTI cBiTna (density of light sensor) abo aaTtumk ocsitneHocTi (lightsensor), npuitmay GPS, 6apomeTp (barometer) Tow,o
([19], [17], [16], [12] Ta iHwWi). OaHi JOCAIAHWKKM B 3araNibHOMY OMMUCYHOTb BUMIPHOBA/IbHI MOKAMBOCTI 3rafaHnX AaTYMKiB, LLO
NOBTOPIOETLCA B My6AiKaLiAX | € CXOMM Ha iHbopmauito 3 eHuuknoneaii ([12], [10] Ta iHwi). IHWi AOCAigHWKK, Kpim TOrO,
ONUCYIOTb Gi3NYHI eKCNepPUMEHTH 3 3aCTOCYBaHHAM OKpemmx aatumkis ([17], [16], [20], [18] Ta iHwWi), Wo, Ha Hawy AYMKY, € 6inbLu
LiKaBUM | KOPUCHUM AN1A BUUTENIB Di3UKM.

Hawy yBary npusepHyna ctatra . B. Ckpunku [11], B AKiiA, Ha BiAMiHY Bi4 6araTbox iHWMX NybniKauii, HaBoAATbCA
NPUKNaAN BUKOPUCTAHHA AaTYMKiB MOBiNbHUX TenedoHiB He /iMwe Ha ypokax ¢isuKM, a M NpU BMBYEHHI iHWKX NpeameTiB
NPUPOSHNYO-MATEMATUYHOTO UMKAY. TaK, aBTOp NPOMNOHYE BUKOPUCTOBYBATU axcesepomemp y Kypci bionorii 9 knacy ans
[ocniaxkeHHA a3 CHy; 2ipocKon — Ha ypoKax MaTeMaTUKKU AR AOCAIAKEHHA po3Mipis OyfiBenb CBOro HaceNeHoro NyHKTy, Ans
LOCNIAXEHHA CNiBBIAHOLWEHHA KYTiB i CTOPiH NPAMOKYTHMUX TPUKYTHMKIB B HAaBKONMULIHbOMY CepeoBMLLI, a TAaKOX Ha ypOKax
reorpadii ANA BM3HaAYyeHHA BigcTaHel MiXX 06’eKTamy Ha MicueBocTi; bapomemp — Ha 3aHATTAX 3 reorpadii Ta ¢isvkn ans
BMMIpIOBaHHA aTMOCEpPHOro TUCKY, MPOrHO3yBaHHA 3MiHW Noroan abo camonouyTTa NOAMHKU, NobyaoBKM rpadikiB 3a AHAMMU ¢
3a rogMHamu, ANs aHani3y BUMIpiB Ta BUBYEHHS 3a/1€XKHOCTI TUCKY aTMmochepu Big, BUCOTH;. 0amyuk GPS — Ha 3aHATTAX 3 reorpadii
Ta 6ionorii anA 34iicHeHHA 3anucy iHGopmaLii LWoAO0 NPOMAEHOro KOpUCTyBayem MapLipyTy, LBMAKOCTI pyxy, npoipeHol
BiiCTaHi Ta BUTPAUYEHOro Yacy, Ta 41a «Npue’asyBaHHA» Uiel iHGOPMaLLT L0 KapTH, @ TAKOXK 4NA BUMIPIOBAHHA NYAbCy Nif Yac pyxy
Ta PO3pPaxyHKy NOAANbLIOro iHAMBIAYaNbHOrO MApLUPYTY i LWBWMAKOCTI PyXy, BPaxoBYOUM OCOBUCTI MOKA3HUKM KOpMUCTyBaya
cMapTdOHY; MazHimomemp — Ha ypoKax reorpadii B AKOCTi Komnacy; 6amyuK ocgimsaeHocmi— Ha ypoKax ¢pisvKu B 7-my Kiaci npu
BMBYEHHI po3ainy «CeiTnosi asuwa» [11].

Cepeg npuknagis GisMYHUX EKCNEPUMEHTIB 3 AeTaNlbHUM NOACHEHHAM METOAMKM iX NMPOBEAEHHA € Ti, AKi NOB’A3aHi 3
MeTO4aMM BU3HAYeHHA rpasiTauiliHoro npuckopeHHs [17], [16], BiATBOPeHHAM Ta aHanNi3oM akycTU4YHoro yapapy [16],
LEeMOHCTpaujieo saBuw, audpakuii i iHTepdepeHLii cBiTna Ta BU3HAYEHHAM LOBXUHU XBWUJi iIHGPauepBOHOro BUNPOMIHIOBAHHS
[16], BM3HauyeHHAM KoedilieHTy TepTa Ha NOXMAIN MOBEPXHi ONA PI3HMX KOHTAKTHUX NMOBEPXOHb (MeTan-nnactmaca, ryma-
naacTmaca, Aepeso-njaactmaca, naactmaca-naactmaca) [20], BUSHaYEHHAM 3HAYEeHb MarHiTHUX NOIB, AKI YTBOPIOOTLCA PI3HUMM
o6’ektamu  (0birpisavi, pewiTkM, MeTanesi CTep)KHi, GepuTH, MarHiTM pisHKUX PO3MIPIB Ta KOMMO3WLIM Towo) Ta
€/1eKTPOMArHITHUMM eMiCitHUMK NpucTposmn (NnepemuKkadi, gucnnei, mobinbHi TenedoHu, AiHii BUCOKOT Hanpyrn Towo) [20],
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BMBYEHHAM PIBHOMIPHOIrO MNPAMOIHIMHOIO PyXy, PIBHOMIPHOrO MPUCKOPEHOro MPAMONIHIMHOIO pyxy, pyxy no Kony [18],
BMBYEHHAM BIN/IMBY €/1EKTPOMArHiTHMUX NONiB MOBiNbHUX TeNedOoHiIB Ha CTPYKTYpY 6iIKOBOI Ta NiAWKapAynHOi 060N10HKM KypAYoro
anya [9]. 3ayBaxkKMmo, WO B 6iNbLUOCTIi BUNAAKIB YaCTUHY AOCANIAiB, AKi HABOAATb HAYKOBL,i, MOXKHA NPOBOAMTU B KNACHIM KiMHaTi,
a iHWY YaCTMHY MOXKHA MPOBECTM 33 MEXKaMM LKOAW. [ONIOBHUI HAaroNoc A0CNIAHUKM POBAATL HA BUBYEHHI DYyHOAAMEHTANbHUX
bi3NYHMX 3aKOHIB, ABULL Y NOBCAKAEHHOMY XUTTI YUHA i3 3acTOCYBaHHAM NpeaMeTiB, AKI € Nif, pyKamu i 4acTo BUKOPUCTOBYHOTbCA,
3-MOMIXK HUX — MOBiNbHI TenedoHuU. Kpim Toro, 418 gocnigKeHH 04HOrO i TOTO XK ABMLLA MOXKYTb HAaBOAUTUCA Pi3HI 33 CKNAAHICTIO
npoBeAeHHA MeTOAM Ta 34iNCHIOBAaTUCA aHaNi3 OTPUMAHUX Pe3yNbTaTiB Yy NPU3HAYEHUX A1A LbOro KOMM IOTEPHUX NPOrpamax
(Hanpuknag, MS Excel).

3aranbHi ¢yHKUiT MobinbHoro TenedoHy (3anuc Bigeo Ta 3ByKy, ¢oTorpadyBaHHA TOWO) Ha 3aHATTAX 3 i3MKK
NPONOHYETLCA BUKOPUCTOBYBATU A/1A BBEAEHHA AOKYMEHTALLi 3 MeTO eKOHOMIT Yacy. Hanpuknag, pekomeHayeTbea 36epiraty
iHbOpPMaLLito 3 NPOBEAEHOrO Ha 3aHATTI eKCnepuMeHTy Ha TenedoH y Burnagi ¢GoTo Ta po3apyKoBYBaTH i BCTaBAATM Ti B 30LWLINTU
nicna 3aHATTA abo nepernagat 3anuMcaHuin Ha TenedoH eKCNePUMEHT 3 METOK MOro aHanidy UM MNigroToBKM A0 HACTYNHOrO
3aHATTA [16]. IHWI NpuKnagm 3agisHHA MobinbHMX TenedoHiB y HaBYa/NbHOMY MPOLLECI NOB’A3YIOTb 3 MOMK/MBICTIO THYYKOl
B3aEMOZIT MiX BUMTENEM Ta YYHAMMW, 30Kpema 3 HeobXifgHICTIO THY4KOCTi HaB4YanbHOro 4acy. Hanpuknag, Koau cTyaeHT
NPOBOAMTbL Yac Ha MPAKTULi 332 MeXaMW LUKIZIbHOrO Kjiacy, BiH NpPoXoauTb WKiNbHY nporpamy yepes IHTepHeT. Kpim ToOrO,
BMKOPUCTOBYIOYM MOBiNIbHE HABYaAHHA, CTYLEHT MAaE MOMAMBICTb HEOOMEXKeHy KifbKiCTb pasiB MOBTOPIOBATUM HaBYasibHUI
maTepias, KOAn HaBYa/ibHi YPOKM AOCTYNHI B IHTEPHETI (LLOCb Ha 3pa30oK 3miwaHoro HasyaHHA (blended learning), Konu HasBHe
3BMYaiHe WKiNbHE HaBYaHHA 04HOYACHO 3 MOBINbHUM HaBYaHHAM) [21].

TaKMM YMHOM, CbOrOAHI Yy CBITOBI/ HaBYa/bHil NPaKTULi BCe Binble 3aCTOCOBYETLCA MOBINbHUI TeNledOH AK 3pYUHUI
niapy4yHUn 3acib 3 6aratbma GpyHKLIOHANbHUMKU POBOUMMU MOKANBOCTAMMU. MpPU LbOMY NPUKNALU BUKOPUCTAHHA MOBibHOMO
TenedoHy B HaBYa/NbHOMY MpoOLECi 3anexaTb Bif 6araTbox B3aemonos’s3aHux ¢aktopiB. OAHI 3 HUX BUMNAMBAIOTL HA
3ara/ibHOAEP!KaBHOMY PiBHi, KON BUKOPUCTAHHA MObinbHOro TenedoHy B OCBITI 3a/1€XUTb Big, NONITUKM LEPKABU Y LbOMY
NMUTaHHI, @ TaKOX Bif, il TEXHONONYHOro Po3BUTKY. 15 NOPIBHAHHA MOXKHA B3ATU MNPUKIAAM 3aCTOCYBaHHA MOBiNIbHOTo TenedoHy
nig yac BMBYEHHA i3MKM B eBponencbKknx KpaiHax [16]-[20], IHaoHesii [21] Ta Ykpaini ([12], [13], [9], [10] Ta iHwi). 3 camux
NPUKNALIB NOMITHO, WO MObiNbHUI TenedoH BXKe He O4MH PiK ePeKTUBHO BUKOPUCTOBYETLCSA Y4aCHMKAMM HAaBYaIbHOIO NpoLecy
€BPOMENCbKMX KpaiH. Y HayKoBux nybnikauiax BuKAagadi ¢isMKM HaBoOAATb LMPOKWUI CNEKTP MPUKNALiB, KoM MOBiNbHWUIA
TenedoH, WoHaMMeHLe, € 3acObOM HaBYaHHA Aaa nposedeHHA ¢isnyHoro ekcnepumeHTy [16]-[20]. B IHaoHesii BigcyTHA
LinecnpamoBaHa HaLioHaNbHa NOAITMKA WOA0 BNPOBAAKEHHA OHNAMH-HABYaHHA, i, AK HACNIAOK, — CTYAEHTU BUKOPUCTOBYIOTb
MobinbHi TenedoHM nepeBaxkHO AK 3acib Buxoady y couianbHi mepei. JocnigHWKK 3BepTaloTb yBary, WO HaBedeHi HUMK
NPUKNAAM YaCTKOBOTO OHNAMH-HABYaHHA BWMK/MKaHI HEOBXiAHICTIO NpautoBaTh 3i CTyAEeHTamK, iKi He MOXKYTb nepebyBaTtu B
LIKOAI Nif, Yac HaBYanbHOro npouecy [21]. B YKpaiHi cuTyauia 3 BUKOPUCTaHHA MOb6inbHMX TenedoHiB, 30Kpema, Ha ypoKax di3nku
Kpawa, HiX B IHOOHE3Ii, 0AHaK oA AOCATHEHHA EBPOMENCbKOro piBHA We noTpibHo npautosaTh. Ha gaHomy eTani y BiTYM3HAHMX
HayKoBMX Ny6AiKaLiAX Mano CNOCTEPIraeTbCA NPUKAAAIB, AKI 6 PO3KpMBaNM 0COBAMBOCTI ANCLMNAIHWU, ONUCYBANN METOAUKY ii
BMBYEHHA i3 3acTOCyBaHHAM MObinbHoro TenedoHy. O4HAK BapTO BiAMITUTH, WO 33 OCTaHHI POKM anpobalis MoXKAMBOCTEN
MODBIiIbHUX TEXHOJIOTIN Y HaBYaHHI BiAOYBAETLCA NMOCTIMHO i LLiIeCNPAMOBAHO.

3BepHeMmo yBary Ha gocnigxeHHsa C. |. TepelyyKa LoA0 rOTOBHOCTI y4aCHMKIB HaBY4aIbHOTrO MpoLEecy BUKOPUCTOBYBATH
MOoBinbHi TexHoorii Nig Yac BuBYeHHA ¢isnKku [13]. 3a pe3ynbTaTamu AOCNIAKEHHSA BiNbLUICTb CTAPLIOKNACHUKIB (WKiN M. YMaHi
Ta YMaHCbKOro paioHy) NcMXoN0riYHO roTOBI 0 BUKOPUCTAHHA MOBINbHUX TEXHOOTIM Y HaBYabHOMY npoLeci. lagaemo, Wo Ha
CbOroAHi NoAibHMI CTaH PO3BUTKY NpPobaeMn MOXKe cnocTepiraTica no BCin YKpaiHi, i Wo Ha fogavy Ao uboro noTpibHi avwe
HanpawutoBaHHA B ranysi iHGOPMATUKM Ta METOLUKM BUBYEHHS OUCUMNIH, 30KpPeMa, Gi3UKM, B HOBOMY TEXHOIOTIYHHOMY PO3pi3i.
IHWKWI acneKT, KM MU XO4eMOo BUAINUTU 3i 3ragaHoi cTaTTi [13], cTocyeTbCcA pe3ynbTaTiB ONUTYBAHHA CTAPLIOKNACHUKIB Ta
CTYAeHTiB daKynbTeTy Gi3vKM, MaTeMATUKK 1 iHGOPMATUKM LLOA0 BUKOPUCTAHHA HUMKM MOBiNbHMX AoaaTKie. Cepes foAaTKiB Ta
BiANOBIAHMX CepBiciB, AKi HEAO0CTAaTHLO BUKOPUCTOBYIOTHCA PECNOHAEHTAMM, 3rajaHO eNIeKTPOHHI KHUTU Ta OHNalH-Nepeknagadi.
YvuTayam BapTO 3BepTaTM yBary Ha AWCLMMNIIHY Ta YYAaCHWKIB ONWUTYBaHHA, TOMY LWO MPU BUBYEHHI iHO3eMHWUX moB byae
cnocrtepiraTMca NPOTU/IEXKHA CUTyaUiAa WOAO BMKOPUCTAHHA LMX 3acTocyHKiB [7], [14]. OTxe, npuknagn BUKOPUCTAHHA
MobinbHOro TenedoHy B OCBITI TaKOX 3anexaTb Bif, BUMTENiB Ta Y4HiB, a came Bif ix obi3HaHOCTI y cdepi iHbopMaLNHUX
TEXHONOTi, 30Kpema, 3 TeXHIYHHMMU MOKAMBOCTAMM 3aCTOCYBaHHA MOBINbHMX NPUCTPOIB, B, X FOTOBHOCTI MpautoBaTU 3
MODBIiIbHUMM TEXHOJIOTIAIMM, A TAKOXK BiZ 0COB/IMBOCTEN BUBYEHHSA KOXKHOI OKPEMOI SUCUMNNIHU.

BMCHOBKM Ta NepcneKkTMBU Noganbluux gocnigKeHb. MobinbHU TenedoH CbOrogHi BUCTYNA€E 3pyYHUM NiApyYHUM
MO6iNbHUM 3ac0B6OM HaBYaHHSA, 33 LONOMOTO0 AKOTO LWBKALLE I AKICHILWEe BUPILLYIOTLCA TPAAMLIMHI OCBITHI 3aBAaHHA (poboTa 3
iHpopMaUi€to, NiArOTOBKa A0 3aHATTA TOLWLO) Ta 3aBAAKMN AKOMY BigOyBatoTbCA 3MiHM Yy MeTOAMLI HABYAHHA AMCUMNAIH, 30KPEMa,
MeToAMLi HaBYaHHA isnku. NMpuKnaam 3actocyBaHHA MobinbHOro TenedoHy y CBITOBIM OCBITHIN NPaKTUL YPiI3HOMAHITHIOIOTbCA
3 KOXXHMM POKOM, OAHAaK binblua YacTKa TakuX NpUKAagie npunagae Ha Ginbll po3BMHEHI KpaiHu. B yKpaiHCbKiA OCBITi
BMKOPUCTaHHA MObiNbHOro TenedoHy NnLle NOYMHaAE Habupatn obepTiB i NOTPebye NoAaNbLLUMX CEPHNO3HMX HamnpaLoBaHb y chepi
KOMN'I0TEPHOrO NPOrpamMyBaHHA Ta Y BUKAAAALbKIN AiaNbHOCTI.

Hawi noganbwi fOCAioKEHHA CPAMOBYEMO Ha AOCNIOMKEHHA MOXIMBOCTEN BUKOPWUCTaHHA MObinbHOro TenedoHy B
HaBYa/IbHOMY MpoLLeCi MeAMYHUX BULLMX 3aKNaAiB OCBITU, 30KPEMA, NPW BUBYEHHI NPUPOAHUYNX AUCLUNIH.
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USING A MOBILE PHONE IN THE LEARNING PROCESS
Svitlana Pudova
National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Abstract. The issue about using a mobile phone in the learning process during the studying of various subjects is
highlighted on the basis of analysis of scientific research and publications. Specific attention is focused on the experience of using
a mobile phone during the studying school physics in different countries.

The author highlights the research directions of the problem regarding using a mobile phone in education and focuses on
examples of such applications. General mobile learning tool usage examples for all school subjects are given that are related to
its functionality (video recording, audio recording, photo recording, Internet work, etc...) and software. In particular, such
examples include search activity in the Internet space, work with electronic dictionaries, passing online tests, working with photo,
audio and video materials, communication in social networks. Examples of developed computer programs for mobile phones are
presented, which can be used for studying different disciplines (foreign languages, biology, geography, chemistry, mathematics,
physics, anatomy).

The possibilities of using mobile phone sensors while studying physics and other disciplines of the natural-mathematical
cycle are described. In particular, the directions of physical experiments with the use of such sensors are singled out. In other
examples, the mobile phone serves as a means of documentation for a physical experiment and as a means of online learning. As
a result, a comparison of examples of mobile phone usage during the study of physics in ukrainian and foreign educational practice
is made.

The following factors, which determine the efficiency and frequency of using mobile phones in education, are mentioned:
public education policy, readiness for students and teachers to use mobile technologies and their awareness in the field of
information technology, features of studying of each subject.

Key words: mobile phone; M-learning; E-learning; mobile applications; sensors; school subjects; physics.
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CAMOCTINHA HAYKOBO-AOC/NIAHA POBOTA CTYAEHTIB 3AKNAZIB BULLLOT OCBITU AIK CKNALOBA NPOLLECY
®OPMYBAHHA NCUXO/IOMNYHOT KYNbTYPU MANBYTHbOIO NEAATOrA

AHomayia. Cmammsa npucesyeHa OOCAIOMEHHIO 3HAYeHHSA camocmiliHoi HayKoeo-0ocnidHoi pobomu cmydeHmis
3aKnadis suwoi ocgimu, 0e 8idbysaemeoca nid2omosKa gaxisyis 3 nedazozivHux creyiansHocmel, AK CKNA0080i hopMyB8aHHSA ix
rcuxonoziyHoi kynemypu. lpedcmasneHo meopemuyHull GHAAI3 MOHAMMA «NCUXOA02IYHA Kysabmypa» ma CmMpyKmypHux
KOMIMOHEeHMI8 yb020 (heHOMEHY, 0 MAKOH 3HAYEHHA 8U3HAYEHUX CKAa008uX 8 npoueci hopmysaHHs npogeciliHux kKomnemery,ili
malibymHix e4umenie. lposedeHull aHAni3 368’A3KY 3020/bHO-HABYAMABHUX 8MiHb, W0 3abe3rnedyomb AKiCMb HABYAHHA, i
ycniwHicmo 080a00iHHA HABUYKAMU MA 8MIHHAMU Op2aHi3auii ma 8UKOHAHHA camocmiliHoi Haykoso-0ocnidHoi pobomu
cmyodeHmie ¢hisuko-mamemamu4Hozo ¢axkynememy CymAMNY imeHi A.C. MakapeHka, Hadae nidcmasu 044 8U3HAYEHHA, WO
OpMyBaHHA BKA3AHUX HABUYOK € YUHHUKOM PO38UMKY [CUXO/02iYHOI Kyabmypu malbymHix syumesie iHhopmamuku,
mamemamuku, ¢isuku. [lpedcmasneHo, Wo Ha POPMy8AHHA KO2HIMUBHO20 KOMMOHEHMY MCUXO0/02i4HOI Kyabmypu 8nausae
opeaHizauyia ¢gopm ayoumopHoi ma nozaayoumopHoi pobomu 8 x00i 8UBYEHHA CMyOeHMamu BKA3AHUX Mneda2o2idHux
cneyiansHocmeli ducyunaiHu «llcuxonozia» npomsazom I-Il cemecmpy nepwozo PoKy HABYAHHSA, 30Kpema — 8MPOBAOHEHHS
iHHo8ayiliHUX Nedazo2iYHux mexHosoeill. BusHa4eHo, Wo 8MposadHeHHA 8KA3aHUX MeXHOs0Rill 8 MPoyec 8UBYEHHSA CKAAG08UX
Kypcy OucyunaiHu mo3Ha4aemsca Ha ycniwHocmi adanmayii nepwoKypcHUKie, no3umusHux 3miHax npogeciliHoi momusayii,
hopmyB8aHHA camMooUuiHKu npogpeciliHo saxcausux Akocmel MmalibymHix eyumernis, 080a100iHHA IOHAKAMU HABUYOK MA 8MiHb
opeaHi3auii i nposedeHHA camocmiliHoi Haykoeo-docnidHoi pobomu, ma, 3020410M, — KOMIIOHEHMI8 MCUX0/02i4HOI Kynbmypu
malibymHbo20 nedaezoza. [IpoaHani308aHO 3HAYEHHA Op2aHi3ayii i nposedeHHA CcmyOGeHMCbKUX HAYKOBO-MPAKMUYHUX
KOHgepeHyili 8 npouyeci popmysaHHA npogeciliHux kKomnemeHyili MalibymHix eyumenis. [lpedcmasneHo, Wo npiopumemHum
3080aHHAM cy4acHocmi € 3abe3ne4yeHHA HeobXiOHUX coyianbHo-nedazo2idHUX yMo8 y CmpyKmypi cucmemu 8uwjoi ocgimu.

Knwuoei cnosa: adanmauis, 30201b6HO-HABYAsbHI 8MIHHA, iHHOBAUIlHI neda2oeiyHi mexHono2il KomnemeHuyii,
Momueauyis, Ncuxoa02iYHa Kysaemypa, camocmiliHa Haykoeo-00caioHa poboma cmydeHmis, coyianizauis.

MocraHoBKa npob6aemu. OpraHisaLis caMoCTiMHOI HayKOBO-A0CNIAHOT pO6OTU CTYAEHTIB NeAaroriYHnxX cnewianbHocTen
33KNAAiB BMLLOI OCBITM € aKTyanbHOI NPOBAEMOI0 CbOrOAEHHS, OCKINIbKM LA CKAaZ0Ba HaBYas/bHOrO npouecy BM/AMBAE Ha
GOpMyBaHHA NCUXONOTIYHOI KyAbTypn MabyTHbOrO BUMTENA, K CKNALOBOI NPodeciMHUX KOMNETeHLin cydacHoro negarora.
Kpim uboro, HaBMYKM CaMOCTIHOT HayKOBO-AOCNiIAHOT pO6OTM Ha NOYATKOBOMY €Tari HaBYaHHSA Yy 3aKnagi BUWOI OCBiTU — Le
OCHOBa MOTEHLiMHOI poboTM AOCNiAHWKA-HAYKOBUA NeBHOI ranysi y malibyTHbomy. Po3pobKa pi3sHMX ¢opm opraHisau,ii
HaBYa/IbHO-A0CNIAHMLbKOT POBOTH Ta X BNPOBAAMKEHHSA B HABYA/IbHMI NPOLLEC B XOA4,i ONaHYyBAaHHA CUCTEMOIO 3HAHb AUCLMMAIH,
LLL0 BMBYAIOTHLCA Y 3aK/1aAj BULLOT OCBITH, — NEpLUMI eTan pO3yMiHHA 3HAYEHHSA, @ TaKOX — GOPMYBaHHA HABMYOK Ta BMiHb HAYKOBO-
pocnigHoi pobotn ctygeHTiB. NMpobnemn HanpautoBaHHA HaBYaNbHO-METOAMYHOrO 3abe3nevyeHHA HaBYaNbHOrO nmpouecy 3
METOI0 PO3BUTKY MCUXONOFYHOI KyNbTypu MAMBYTHbOro BYMTENA Ta CTAHOBNAEHHA KOMMETEHTHOro nejarora, 34aTHOro A0
opraHisau,ii Ta BUKOHAHHA CaMOCTIMHOI HaYKOBO-A,0CNIAHOT pobOTH, — aKTyanbHa NoTpeba cucTemmn BULWOIT OCBITU. Kpim Lboro,
6ayeHHa nepcnekTMeM npodeciiHoi AiANbHOCTI, AKa 3aneXuTb Bif, PO3BUTKY MNCUXOMOMYHOI KyNbTypu Ta 3aLlikaBNeHOCTi
cneuianbHICTIO, CNPUAE YCMIWHOCTI aganTauii CTyAeHTIB 3aKknagiB BMULLOI OCBITW, iX MOTMBALIii B HaBYaHHIi, NepeXmnBaHHA
334,0BOJIEHICTIO XXUTTA.

AHani3 ocTaHHiX gocniaxeHnb i nybnikauiii. CyyacHi gocnigxeHHa npobsiem 3HaYeHHA CaMOCTIMHOI HayKOBO-H,0CNIAHOI
poboTW CTyAeHTIB 3aKnagiB BULLOI OCBITM B npoueci GpopmyBaHHA iX MNCUXOOFYHOI Ky/NbTypu, He uucenbHi. MpoTte, B
LOCNIAKEHHAX, NpUcBAYeHMX npobnemam agantauii, moTuBauii npodecitHOro HaB4YaHHA Ta NpodeciiHOi AiaNbHOCTI,
dopmyBaHHIO NpodecinHnx KomneTeHLil ¢paxiBua, Lei Bua poboTn po3rnagaetbes, K GakTop BNAUBY, PO3BUTKY, CTAHOBAEHHS
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KOMMOHEHTIB KOXHOTO HasBaHoro ¢eHomeHy. MpeseHTauii pisHUX ¢opm opraHisauii HaBY4aNbHO-AOCNIAHNLBKOT Ta HayKOBO-
[OCNiAHOI pobOTU CTYAEHTIB — MabyTHIX BUUTENIB Pi3MKO-MaTeMaTUUYHUX Ta MPUPOAHMYUX AUCLMNNIH NpUCBAYEHi nybnikauii
A. M. lobpoBonbebkoi [1], O. M. 3aBparkHoi [2], H. B. Mockantok [3], A. I. CnantukoBsoi [2], O. /1. LLiBaii [8] Ta aBTOpCbKI Ny6ikau,ii
[4-7].

DocnigxkeHHa A. M. [Jo6poBonbCbKOi BM3HAYaE ePpeKTUBHICTb METOZL NPOEKTYy AK o4HY 3 $Oopm CamocCTiHOI poboTu
CTyAeHTIB B npoLieci opmyBaHHA KOMNETEHTHOCTI cydacHoro daxisua [1, c. 42]. MeTog, NpoekTy, 3rifAHO AO0CNIAKEHHA, PO3BUBAE
iHTEeNEeKTyaNbHI BMiHHSA, cepel, AKMUX: NpautoBaTh 3 iHGopMaLieto (BUKOPUCTAHHA 3HAYHOI KiNbKOCTI AXKepen, cuctemaTtusauis
iHbopmaLiMHOro maTepiany); 34iMiCHIOBATU aHani3, cMCTeMaTu3alito, y3arasbHeHHs, BCTAHOB/IIOBATU acouiauii 3 nonepeaHim
[,0CBIZLOM, BCTaHOB/IIOBATU NPUYMHHO-HACNIAKOBI 3B'A3KK, iHTErpyBaTU 3HAHHA; — KOHLLEHTPYBATW yBary Ha AOCATHEHHI MeTu
BNPOLOBX BMKOHAHHA BCi€l poboTn; — dopmyBaTU BUCHOBKU. TAKOXK, BiAOYBAETbCA PO3BUTOK FTHOCTUYHUX BMiHb — PO3BUTOK
0COBUCTOrO iHTEpecy, MparHeHHs NoraMbaBaTH 3HaHHA B NPodeciliHii ranysi; aprymeHTyBaTM BNacHi MipKyBaHHsA, dopmysaTu
He3aneXHi CyA)KeHHA; 3alMaTMCA CaMOAIarHOCTMKO BNACHOI iHTeNeKTyasbHoi cdepu. TpoeKTyBanbHi BMiHHA, AKi
PO3BMBAlOTLCA BHACMILOK METOAY NPOEKTYy, Ue — BUAINATU NpobaemHi 3aBAaHHA, OLIHIOBATM MOX/MBOCTI iX BUPILUEHHS;
NAaHyBaHHA BAACHOI AifANbHOCTI Y NPOLECi BUPiLEHHA Npo61eMHOro 3aBAaHHA; BMiHHA BU3Ha4YaTK BAacHi 060B’A3KM B Npoueci
BMpILLEHHA 3aBAAaHHA Ta AOTPUMYBATUCH iX BUKOHAHHA. [JO KOHCTPYKTUMBHUX BMiHb, O PO3BMBAKOTLCA B MPOLLECi BUKOHAHHA
CTYAEHTaMW MNPOEKTIB, 3riAHO LOCNIAMKEHHI, BiAHOCATbCA BMIHHA BMBYATWM i MPAKTUYHO peanizoByBaTM 0bpaHi cTpaTerii
(anroputmun) BupilEHHA NPo6aeMHUX 3aBAaHb; CTBOPIOBATU YHIKaZbHWIA NPOAYKT, AKWUIA Ma€e NPaKTUYHE 3acTOCyBaHHSA.
Ocob6nvBe micue 3aimatoTb TBOPYI BMIHHA KPEaTUBHOIO i KPUTUUYHOTO MUC/IEHHA; NOLYKY BapiaHTiB BUpilleHHA npobaemHoro
3aBAaHHA, nepefbaYeHHA MOXKAMBUX BapiaHTIB BMPilIeHHA NpobaeMHOro 3aBaaHHA. [lo opraHisauinHux HaBUYOK BigHOCATLCA
HaBMYKM CamoopraHisauii; iHiLiaTMBHICTb B Npoueci BUKOHAHHA NpobaemHOro 3aBAaHHA; BMiHHA CKepPOBYBaTU AiANbHICTb BCiX
YYaCHMKIB OCBITHbOrO npouecy. MeToZ NpoekTiB BNANBAE HA GOPMYBaHHA KOMYHIKaTUBHUX BMiHb - BiACTOOBATU BNACHY TOUKY
30py; PO3YMIiTM i NOBaXaTW iHWY TOYKY, TAaKTOBHICTb; MOLYK KOMMNPOMICY Y NpoLeci BUPilIEHHA NpobnemMHOro 3aBAaHHS;
BMHOCUTU B edeKTUBHIl popmi BnacHy poboTy Ha 06roBopeHHs; NpeacTaBNATH 3BIT Nepes ayaAnTopieto. B xoai BUKOHAHHA meToay
NPoeKTy GOPMYHTbCA TAaKOXK COLjia/IbHi BMiHHA: BCTAaHOB/HOBATM COLLia/IbHi KOHTAKTU (po3noain 060B’A3KiB, B3aEMOAiA 3 iHWMMN,
cnienpauys); BiANOBIAANbHICTb 32 pe3yabTaTu docniaxkeHHs [1, c. 42].

B pocnigxerHi O. M. 3aBpaxHoi, A. |. CanTUKoBOi NpeacTaBieHi 0co06AMBOCTI Ta BU3HaYeHi HeobXiAHI ymoBM edeKTUBHOI
opraHisauii camocTilHOT ayAUTOPHOI Ta N0O33ayAUTOPHOI POBOTU CTYAEHTIB, aHaNi3 TBOPYOI CKIA[0BOI NPe3eHTOBaHUX Gopm
po60TK. 3riAHO AOCNIAKEHHIO, ayaMTOpPHA CamocCTiiHa poboTa peani3yeTbeca B X04j NEKUiAHMX Ta NPaKTUYHUX 3aHATb, CEMIHAPIB,
BMKOHaHHi nabopaTopHOro npakTukymy. Li BUAM AiSNbHOCTI CTPYKTYPHO B3aEMOMOB’A3aHi i € E4MHOI0 CMCTEMOIO B MpoLeci
dopmyBaHHA KomneTeHTHOCTI ¢paxisua [2, c. 200-201].

B mocnigxeHHi H. B. MocKantok npeactasneHo npotec $opmyBaHHA JOCAIAHULBKUX YMiHb, AK KOMNIeKcy NpodecinHmnx
AKOCTEMN, Lo 3abe3MeyyoTb FOTOBHICTb CTYAEHTIB BUKOHYBATU LLiNECNPAMOBAHI, aHaNiTUKO-CUHTETUYHI, AiarHOCTUYHI, NOLYKOBO-
nepeTBoOploOYi  Ajii Ha OCHOBI NPaKTUYHOrO 3aCTOCYBaHHA CUCTEMATM30BaHUX 3HaHb Yy MNpoueci TeopeTUYHUX Ta
eKCnepuMMeHTaNbHMX PO3BiZOK B MpoUeci HaBYaHHA. 3rigHO AOCNIAHMKY, BU3HAYEHi YMIHHA € KOMMOHeHTaMu ocobucTocTi
daxiBua, WO BMPAXKAOTb NPOBIAHI XapPaKTEPUCTUMKM npouecy 1i TBOPYOro CTaHOBJIEHHA, CMNPUAIOTL Camopeanisauii Ta
TpaHchopmalLii 3HaHb, YMiHb | HABUYOK AOCNIAHWULBKOT AiANbHOCTI B OyAb-AKY ranysb Ni3HaBa/IbHOI i MPAKTUYHOI AiSNbHOCTI [3,
c. 42]. YcniwHicte GOpMyBaHHA Yy CTYAEHTIB AOCAIAHULBKMX YMiHb, 3rifHO HAayKOBMX po3BiaoK H. B. MocKaniok, 3anexuTb Big,
TaKWX NejaroriyHnMx ymoB, AK OpieHTaLia $axoBOl NiArOTOBKM MAWOYTHIX yunTenis Ha GOPMYBAHHA y CTYAEHTIB 3ara/ibHuX i
KOHKPETHO-HayKOBUX METOLIB Mi3HAHHA; OpraHisauis AOCNIAHWLBKOrO TUMY HaBYaHHA Yepe3 B3aEMO3B’A30K HABYA/bHOI i
HAYKOBOT pO6OTU LLNAXOM BUKOPUCTAHHA CUCTEMM HaBYaNbHO-A0CNIAHULBKUX 3aBAaHb [3, c. 44].

3riaHo gocnigxkeHHto O. J1. LLsaii, camocTiiHa poboTa GopMyeE y CTyAEHTIB BaXKAUBI AN 34iNCHEHHA HENepPepPBHOI OCBITU
NpPOTArom NoAanbLwoi NpodecinHol 4iANbHOCTI BMIHHA CAMOCTIMHOMO 3406YTTA 3HaHb, | MAa€ BUXOBHE 3HAYEHHS, OCKiNbKM Gopmye
Ti pUCKM XapakTepy, WO BiAirpaloTb 3HAYHY POAb Yy CTPYKTYpi ocobucTocTi cydacHoro daxisusa. Baxknuse micue, 3rigHo
OOCNIAMKEHHIO, Ma€E BUKOPWUCTAHHA Yy HaBYa/NbHOMY MNpoueci iHAMBIAYaNbHMX HaBYaNbHO-AOCNIAHWUX 3aBAaHb (IHA3)
MiXXNpeaMETHOro XapakTepy, WO cnpuae TpaHcpopmauii piBHA iHGOPMALIMHO-NOLWYKOBOI AiANBHOCTI CTYAEHTIB A0 TBOPYOI
[8, c. 130].

Ha cborogHi akTyanbHOl npobiemoto ANns AOCNIAHULbKOT AiANbHOCTI € BNPOBAAMKEHHA Pi3HUX GOopmM camocCTiiHOT
HaBYa/IbHO-A0CNIAHNLBKOT Ta HayKOBO-AOCNiIAHOI POOOTM B HaBYa/bHUIA NPOLEC 3aKNaAiB BULLOI OCBITU 3 METOK PO3BUTKY
MOTMBaLii [0 npodeciiHOro HaB4YyaHHA, OMTMMI3auii Npouecis aganTauyii, GopmyBaHHA MNMCUXONIOTIYHOI KyNbTypyU MaribyTHiX
¢daxiBuiB Ta dopMyBaHHSs ix NpodeciiHOT KomneTeHLil.

Mera craTTi noNArae y npeAcTaBiAeHHi 3Ha4eHHA HAayKOBO-A0CNIAHOT POBOTH CTYAEHTIB 3aKNaAiB BULLOT OCBITU B Npoueci
bopmyBaHHA NCUXONOTIYHOT KyNbTYPU MalibyTHLOTO Nneaarora.

MeTogu pocnigkeHHA. [1nAa focArHeHHA MeTu CTaTTi BUKOPUCTaHi MeToAM KOMMJIEKCHOTO aHanidy, aHKeTyBaHHA Ta
cMcTemMaTm3aLii OTPUMaHMX AaHUX.

BuKnag ocHoBHOro marepiany. Cy4yacHicTb BUMarae y40CKOHaNeHHA HaBYaIbHO-A0CNIAHMLbKOT POBOTH CTYAEHTIB, KA €
nepwunm etanom y GopmyBaHHi BMiHb Ta HABUYOK CAaMOCTIliHOT HAYKOBO-4,0CNiAHOT pob0TH | 060B’A3KOBOIO CKNALOBOIO BCiX BUAIB
HaBYa/IbHUX 3aHATb Ta NPaAKTUKK, OCKINbKM BNAMBAE Ha POPMYyBaHHA Y MalbyTHIX neaaroris AKOCTeN A0CAIAHMKA. Pi3HOBMAOM
nofibHoi pobotn € pedepyBaHHA HAayKOBUX AxKepen, poboTa Hag HayKoBUMM pedepaTtamn 3 NPobAEeMHUX NUTAHb AUCLUMAIH,
po3pobKa i npeacTaBieHHA BUPILLEHHA NPOBAEMHUX 3aBAaHb Y BUIALI NPOEKTiB, BAKOHAHHA HAaBYa/IbHO-AOCNIAHNX 3aBAaHD i
06roBopeHHA iX pe3ynbTaTiB Ha TaK 3BAaHUX KKPYFAUX CTONAX», AUCMyTax, AMCKyciax, Towo. Lle BiabyBaeTbeA, AK NpPaBuao Ha
nepwomy etani HasyaHHA. OCHOBHMMM 3aBAAHHAMM Ha LbOMY eTani MocTaloTb He auwe GOpPMyBaHHA IHTENEKTyaNbHUX,
iHpopMaLiiHMX, OpraHi3auiMHNX, KOMYHIKAaTUBHMX BMiHb, ane i GOpMyBaHHS CTiIMKOro Ni3HaBa/bHOro iHTEPEecy 4,0 HaBYa/bHUX
OMCUMMAiH. TaK, B XOA4i ayAUTOPHMUX 3aHATb NPOMNOHYETLCA BNPOBAAKYBATU iHHOBALIMHI dopmu poboTH, cepes AKX, TaK 3BaHi,
aKTMBHI NeKLii»: NpobaemHi nekuji, meta AKUX — camocTiiiHe HabyBaHHA 3HAHb; NeKLifA-Bi3yanisauisa, ge OCHOBHWIA 3micT
npeacTaBNeHO Y BUMNALI MANtOHKIB, rpadikis, cxem, TabauLb, LLO aKTMBI3ye abCTPAKTHE MUCNEHHSA; NeKLif-npec-KoHdepeHuin,
3MiCTOBA CKNaZoBa SKOI BigMnoBigae 3anuTy ayguTopii i A0 AKOI 3a/1yyaeTbca AeKiNbKa BUKnagadis. lNogibHowo € nekuis-
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KOHCy/bTalinA, WO A03BONSAE aKTMBI3yBaTK yBary CTYAEHTIB, OCKiNIbKM ByayeTbesa y dopmi akTUBHOTO gianory i 6inbw edpeKkTnBHO
BMKOpWCTOBYBaTM npodecioHanism nektopa. CneundiyHoo 3a GopmMoto Ta 3MICTOM € NeKuis 3 3a3ganerigb 3anjiaHoBaHUMMU
NOMWJIKaMM — NIeKL,iA-NPOBOKaLif, CNpsiMoBaHa Ha GpopmyBaHHA BMiHb OMepaTMBHOrO aHanily, opieHTauii B iHpopmauii Ta ii
ouiHKax. HacTynHa — nekuis-gianor, ae 3micT npeseHTYeTbcA Y popmi cepii NUTaHb, Ha AKI cNyxadi NOBUHHI BigNOBIAATK Nig Yac
ayauTopHOi B3aemogii. MoaibHolo € NeKuia 3 BUKOPUCTAaHHAM 3BOPOTHOMO 3B'A3KY, Ta MPOrpamoBaHa NeKLif-KOHCYAbTaLis.
JocnTb epeKTnBHOW cepes A0CNigHUKIB Npobiem edeKTUBHOCTI NPOBAEMHOr0 HaBYaHHA BBAXKAETbCA /IEKL,iA 3 3aCTOCYBAHHAM
TAaKMX METOZiB, AK «MO3KOBa aTaka», MeTof, KOHKPEeTHUX CUTyauii i T.n. B xoA4i TakMx 3aHATb CTYAEHTM CaMOCTIMHO AK
dopmyniotoTb Npobaemy, Tak i Npe3eHTyoTb NPONO3ULT WO Ao Ti BUpIWEHHSA. MpUHUMN NPo6aeMHOCTI CNpUAE TBOPYOMY Nigxoay
00 peanisauii MeTH Ta 3aBAaHb HAaBYAHHSA, MOCTAE AXKePesIoM HOBMX GOPM Ta METOAIB HaBYaHHsA [7, ¢. 186-206].

OcHOBHa PYHKLA MPAKTUYHUX 3aHATb — POPMYBaHHA Y CTYAEHTIB BMiHb BNMPOBAAKEHHA TEOPETUYHUX 3HAHb B MPAKTUKY,
X caMoCTiHOro HabyTTA Ta NOrNMGAeHHA. Ha UMX 3aHATTAX CNOYaTKY BiAOYBAETbCA NiArOTOBKA CTYAEHTIB 4,0 CAaMOCTIiHOT poboTy,
noTiM, — CaMOCTiliHe Po3B’A3aHHA CTyAeHTaMM NPo6aeMHUX 3aBAaHb HAaBYANbHUX AucumnaiH. ®opmu poboTM Ha NPaKTUYHUX
3aHATTAX MNOBMWHHI BIANOBIAATM BMCOKMM BMMOram LWOAO OUIHKM PiBHA 3HaHb, 3abe3neyyBaTu iHTENEKTya/lbHUN PO3BUTOK
CTYAEHTIB, Ta CMPUATU CTBOPEHHIO YMOB HabyTTA HOBMX 3HaHb, GOPMYBaHHA BMiHb i HAaBMYOK i iX peanisauia Ha NpakTUU,.
MpaKTUYHi 3aHATTA NPOBOAATLCA AK B ayAMTOPIAX, TaK i HABYAIbHUX NabopaTopisx, NPOPINbHUX NiANPUEMCTBAX i OpraHisaLisx.
dopmu opraHisauii ayanTopHUX NPaKTUYHUX 3aHATb — Lie ceMiHapu, 6e3nocepeHbo, NPAKTUYHI 3aHATTA, iIHAMBIAYaNbHI 3aHATTA
Ta KOHCybTau,ji.

Ha cemiHapi, wo nepeabayae nigrotoBKy CTyAEHTIB 33 NPOHAEMHUMU NUTAHHAMM HaBYaAZIbHUX ANCLUNIH, BiabyBaeTbCA
peanisauia 3aBgaHb GoOpMyBaHHA MCUXONOTIYHOT KynbTypu maibyTHboro negarora. CyyacHi ayaMTOPHI MpaKTUYHI 3aHATTA
nepenbayatoTb BNPOBaAKEHHA iHHOBALiMHUX METOAIB, cepes, AKUX Halbinbw edeKTUBHUMMU € AiNOBI irpun pisHMX Moandikauin:
OCHOBHa QYHKLLA TAKUX 3aHATb NOIATAE B HABYAHHI WAAXOM Aii. Cepen, BUSHAUEHUX — METOL, iHCLLEeHYBaHHA, AKWI nepeabayae
po3B’A3aHHA KOHKPEeTHOI NpobemMHOi cuTyaLii Yepes nporpaBaHHA BCiX eTaniB LbOro NpoLecy y BUrNAAj PONbOBOI rpu.

EdeKTMBHMM MeToa0M HaBYAHHA AOCNIAHWKM BBAXKAKOTb aHasi3 KOHKPETHOI CUTyal,ii, OCKibKM nepenbavae HabyTTs
NPaKTUYHUX HAaBMYOK 3a SOMOMOIOH aHani3y peanbHUX KUTTEBUX CUTYaLiN BiANOBIAHO A0 3anponoHoBaHoi npobnemu. Lien
MEeTOZ, CTUMY/IIOE KPeaTUBHICTb Ta CNPUSAE PO3BUTKY TBOPYOTO MUC/IEHHA. PO3B’A3aHHA Npobaemun NpoxoauTb Y BUFNAAT AUCKYCIl.
OpHUM i3 ePeKTUBHMX METOAiB HaBY4aHHA € METOZ PO3B'A3aHHA CUTYALLIMHMX 33434 3 BUKOPUCTAHHAM aHasi3y, 3aBAAKM SKOMY
GOpMYIOTbCA aHaNITUYHI BMIHHA Ta AKUIA CNPUAE PO3BUTKY NOMYHOMO, CAMOCTIMHOIO Ta TBOPYOro MUC/IEeHHA. MeToa «MO3KOBOI
aTakn» («MO3KOBUI LITYPM») € HaMBINbLL eKCNIyaToBaHUM Yy HaBYasIbHOMY MPOLECi 3aKNaAiB BULLOT OCBITU i FPYHTYETbCA Ha
rpynosomy ¢bopmyBaHHi iaelt BignosiaHo 4o NnpobaeMHoro 3aBgaHHs, i nepegbayae akTMBHE, LifecnpsmoBaHe 06MipKOBYBaHHS i
06roBOpPEHHs BUCYHYTUX Npobniem. Lielt meTo cnpuse po3BUTKY OpraHi3aLiiHUX Ta KOMYHIKaTUBHUX BMiHb, LIBUAKOCTI MPUAHATTA
pilleHb, MPOrHO3yBaHHSA, TOLLO Ta aKTUBI3ye GOPMYBaHHA BMiHb CAMOCTIMHOIO HabyTTA 3HaHb, OCKINIbKM Nepeabavae WNPOKNUA 3a
CMEKTPOM Ta TBOPUUIA (HECTAHAAPTHMIA) NOLUYK BUPILIEHHA NPO61eMHOro 3aBAaHHA | NPOAYKYBaHHA KPeaTUBHUX ifei.

MeTog, «KpYrioro cTony» BUKOPUCTOBYETLCA, AK MPABUAO, 3 METOIO 06roBOPEHHA CKNaAHMX NPOBAEM y MeXKax AK OAHI€E
OMCUMMANIHKW, TaK | CYMiDKHMX, 0BMiHY A0CBifOM. 3 MeTOl NpoBeAeHHA 3aHATTA 3 BUKOPUCTAHHAM METOAY KKPYrioro CTony»,
dopmynioeTbea Npobnema, AKa Ma€ HEOAHO3HAYHe TAYMaYyeHHA, AKa BUMara€e BMUPiLLEHHA HA OCHOBI aHani3y YMCeIbHUX TOYOK
30py. B xoni 6e3nocepegHbo «KPYrioro cTony», BiaOYBAETbCA YYaCTb BCiX YHACHMKIB HAaBYa/IbHOTO NMPOLECY Ha PiBHUX, aHani3,
KOMEHTYBaHHA, Ob6MiH igeamun. OcobAMBOCTI TaKOro 3aHATTA — BUMPOBAEHHA NPONO3MLIM BUPIWEHHA 3 npe3eHTaujielo
iHTeNeKTyanbHUX 3400YTKiB, NOEAHAHHSA iHAMBIAYaNbHUX i rpynosux ¢opm poboTu. MoaibHa poboTa cnpusae pedaeKCMBHOCTI Ta
HabyTTA AOCBIAY AUCKYCIMHUX dopM B3aEMOLT.

TpaguuinHo, [0 NO03aayAUTOPHOI CaMOCTIMHOI HayKOBO-AOCNIAHOI pPobOTM CTyAEeHTiB BigHOCATbCA: BWKOHAHHA
OOCNIAHWULUBKMX | TBOPYMX 3aBAAHb, MPOEKTIB NPOBNEMHUX MUTAHb TEM, WO BUHOCATHCA Ha CAaMOCTIiHE BUBYEHHSA, KYpPCOBUX Ta
KBanidiKaLiMHUX POBIT, y4acTb CTYAEHTIB Y AiANbHOCTI HAYKOBUX 'YPTKIB Ta Npo6aemHUxX rpyn, poboTa B mexKax A0CNIAHULbKUX
TeM HayKoBMX N1abopaTopiit, y4acTb y HAYKOBUX KOHdEPEeHLiax 3 npe3eHTaLieto HayKoBuX HagbaHb.

Po3po6Ku opraHisauii HaBYaIbHO-AOCNIAHULBKOT Ta HAYKOBO-A0CNIAHOT pO6OTH CTYAEHTIB NeaaroriYyHMX cnewiaibHoOCTen
CYyMCbKOro AeprKaBHOro negaroriyHoro yHisepcutety im. A. C. MakapeHKa npeacras/ieHi aBTOPOM CTaTTi HA OCHOBI OpraHisauii
npouecy BUBYEHHA Kypcy «[llcuxonoria» cTyaeHTamu — ManbyTHIMU BUMTENAMU i3MKO-MATEMATUYHMX AUCUMNAIH NPOTArOM
I-1l cemecTpy.

BBepeHa aBTOpOM, AK BUKNAZaYemM MNCUXOOFNYHUX AUCUMMIIH, MPAKTUKA BMKOHAHHA iHAMBIAyanbHUX HaBYaJibHO-
nocnigHux 3asgaHb (IHA3), aHanis Ta npeseHTaLis BUCHOBKIB Y BUTNAAI «KPYFIOrO CTONY» Ha NPAKTUYHMX 3aHATTAX 3 Kypcy
«Mcuxonoria», Aae 3mMory ANA BU3HAYEHHA, WO B Xohi NOAibHMX 3aHATb BifOYBAETbCA OBO/IOAIHHA CTYAEHTaMMU MNPAKTUKK
HayKOBO-A0CNIAHOT AianbHOCTI B ranysi ncuxonorii; popmyetbca pedNeKCUBHICTL MUCNEHHA; GOPMYIOTbCA OpraHis3auinHi i
KOMYHIKaTUBHI HaBUYKMK.

[0 3aBAaHb BUMBYEHHA AMCUMNAIHK «[1CMXONOFiA», WO OXOMIE KypC 3arasibHOi, COLiaNbHOI Ta BiKOBOI MCMXOAOTIi,
BXOAMUTb BUKOHAHHA KypcoBOi poboTu. Lie Takuii BUA, AifSNbHOCTI, WO NOEAHYE HAaBYaNbHO-AOCNIAHULBKY Ta HAYKOBO-A0CNiIAHY
poboTy. B xo4i BUKOHAHHA pob0TK BiAOYBAETLCA OBOMOAIHHA CTYAEHTaMM HAaBUYOK OpraHisal,ii HaykoBoi poboTu Ta peanisauii ii
3aBAaHb. B xoai poboTM CTyAEeHT OBONOAIBAE 3HAYHWMM KOJIOM 3HaHb 3a po34inamu AUCLMNAIHW, YCBIAOMNIOE Npobaemu
CYYaCHOTO CTaHy HayKM i ii 38'A30K 3 NPaKTUKOO, PO3yMi€ NPUKNALHE 3HAYEHHA HAYKOBUX TEOPETUYHUX 30,00yTKiB. Taka dopma
pob0TK CNpUsE PO3BUTKY HEOBXiIAHUX PUC AOCNIAHMKA, BMiHb MPALIOBATU 3 LUMPOKUM KOJIOM iHdopMaL,ii,aHaniTu4Hoi poboTu 3
Heto, CTBOPEHHA BNacHOi iHGopmaTMBHOI 6asn, BUAINEHHSA MPUYMHHO-HACNIAKOBMX 3B'A3KiB, PO3BMTKY BMiHb Ta HaBMYOK
opraHisauii Ta npoBeAeHHA HAayKOBOro AOCAIAXKEHHA Ta BNPOBAAXKEHHA pe3ynbTaTiB Ha npaktuui. MNpeseHTauia pesynbraTis
HagbaHb CAMOCTIMHOT HAYKOBO-A0CNIAHOT POBOTH CTYAEHTIB diznKo-maTemaTnyHOro dpakynstety CymAny imeni A. C. MakapeHka
BigOyBa€eTbCcA B X0O4i 3BITHOI CTYAEHTCbKOI HayKOBO-MPAKTUYHOI KOHdepeHUii. Taka ¢opma poboTM CNpUAEe MparHeHHw A0
CaMOpPO3BUTKY BCiX Cy6'eKTiB HABYAHHA, OCKINIbKM I@MOHCTPYE MOMKIMBOCTI Cy4aCHUX AOCNIAXKEHb Ta X 3HAUYEHHA AN1A NPAKTUKMN.
BkasaHi ¢dopmmn poboTU CNpuAlOTb IHTENEKTyaslbHOMY PO3BUTKY OCOBMCTOCTI, OCKiNbKM CTyAEHT ycBigomntoe cebe B poni
HayKOBLA-H0CNIAHWUKA, — BigbyBaeTbcA GOpMyBaHHA TBOPYOTO HAYKOBOTO MWCNEHHS, PO3BUTOK MPOTHOCTUYHUX OYHKLINA,
KPUTUYHOTO HAYKOBOTO aHaNi3y, OpraHisaLiiHo-KOMYHIKaTUBHUX BMiHb, HABUYOK OPaTOPCbKOr0 MUCTELTBA, TOLLO.
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AKTYanbHUMM AR HaBYaHHA Y 3aK/Najax BULLOT OCBITM € nNpobaemu, NoB’A3aHi 3 BTPATO CTyAeHTamu, ocobaunso, —
NepLOoKYPCHUKaMN MOTMBaL,ii 4O HaBYaHHSA, WO € GaKTOPOM yCniWwHOCTI aganTauii. OcobAnBOCTI aganTau,ii NepLOKYPCHUKIB €
aKTyasibHO NPobaemMoto opraHisaLii HaB4asIbHO-BMXOBHOTO NpoLLecy. BBaXKaemo, L0 came BNPOBaAKEHHSA pi3HMX dopm poboTy,
wo nepeabayae HaBYaNbHO-AOCNIAHMLbKY i, Hafani, — HAYKOBO-AOCNIAHY AiANbHICTb, ByayTb CNpPUATM yCNiWwHIN aganTauii
CTYAEHTIB, WO MOB'A3aHO 3 PO3WMPEHHAM Kona NpodeciiHMX 3HaHb, BMiHb Ta HABWMYOK, MOM/IMBOCTEW CamonpeseHTaLil
0cobucToCTi B HaBYaNbHO-NpodecinHii aianbHocTi. Kpim yboro, BigdyBaeTbca GOpMyBaHHA CKNALOBUX NCUXONOTIYHOI KYyNbTypU
MalbyTHbOro negarora — PO3LIMPHOETLCA KONO MOro MCUXONOMYHOrO 3HAHHA, i, BignoBiAHO — pedNeKCMBHOrO MMUCNEHHSA AK
¢daxiBua neparoriyHol AiANbHOCTI.

MpoTe, came NePLUOKYPCHUKMN NEPEKNBAIOTL 3HAYHI TPYAHOLL BXOAKEHHA B HOBY HaBYaibHO-NPOdECiiHy AiANbHICTb, WO
NO3HAYAETLCA | HA AMHAMILi Ta MOTMBALL BXOAXKEHHA B HAYKOBY AiANbHICTb Ta AKOCTI BUKOHAHHA 3aBAaHb HOBOFO pPiBHSA.
TpyAHoOW,i aganTauii, HA3bKMIA piBEHb BOMIOAIHHA HEObXiZAHOK CMCTEMOIO 3HaHb Ta MOKAMBOCTEN ii peanisauii Ha npaKTuu,i,
BMMaratoTb OBOJIOLiHHA HOBMM KOHFIOMEPATOM 3HaHb Ta BUPOOGNEHHAM HEOOXiAHMX HABMYOK LWBUAKMM TEMMOM.
CamoopraHi3aLis Ta CaMOKOHTPO/b, PO3BMHEHI BONbOBI AKOCTi, CAMOCTIHICTb Ha HANONErMBICTb — Ti PUCK, AKI € HEOBXiAHWMU B
LbOMY NPOLECI, i IX HU3bKMI piBEHb NOCTAE YUHHUKOM CKNAZHOMO NpoLecy aganTadii, i, BianoBigHo, - Npobaem AKOCTI HaBYaHHSA
Ta npodeciliHoi moTMBaLii. [poBegeHe ONUTYBaHHA cepes NepLIOKYPCHUKIB di3nKo-maTematnyHoro dakynbtety CymAny imeHi
A.C. MaKkapeHKa, WO NPOMwWAN Mepwuin aganTauiiHuii nepiod, Aa€ NiacTaBM ANA HACTYNMHUX BUCHOBKIB. BignosigHo go
po3pobneHoi aBTOPCbKOI aHKeTU, WO MICTUAA MUTAHHA CTOCOBHO OLHKM CTyAeHTamMMu iHTeNeKTyanbHUX, iHGOPMALiNHMX,
OpraHi3aLiHUX, KOMYHIKaTUBHWUX BMiHb 6yn0 BM3HauveHo, wo 3 30 cTyaeHTiB 50% Ha HUM3bKOMYy piBHI i 50% — Ha cepeAHbOMY
OLHIOIOTb BMiHHA BMCTYNaTW nepes, ayauTOPIEro, NPUMMATK y4acTb Y AMCKYCIl, apryMeHTOBaHO AOBOAMTM BAACHY TOUKY 30py.
60% Ha cepeaHbomy i 40% Ha HM3bKOMY piBHi OLiHIOIOTb BMiHHA OpraHisauii camocTiliHOi HayKoBO-goCniAHOI poboTy,
NnaaHyBaHHA cBoi poboTn. 36,7% Ha cepegHboMy i 63,3% Ha HU3bKOMY PiBHI OLLiHIOKOTb CBOI MOXK/IMBOCTI BO/IbOBOI camoperynauii
nig, 4ac BMKOHaHHA 3aBAaHb. 46,7% onuTaHux Ha HU3bKOMy i 53,3% Ha cepeAHbOMY pPiBHI BM3HAYalOTb BAACHi HaBUYKKU
CAaMOKOHTPOJII0 i CaMOaHasi3y HAayKOBO-AOCNIAHOI AiAnbHOCTI. 36,7% Ha Bucokomy, 46,7% cepegHbomy i 16,6% cTyaeHTiB-
NePLOKYPCHUKIB Ha HM3bKOMY pPiBHI OLiHIOTbL BMiHHA chiBnpaui nig 4ac HayKoOBO-AOCNIAHOI poboTu. B ouiHLi BMiHHA
KopucTyBaTMCA iHOOPMALIMHUMK axKepenamu (KaTanoramu, CAOBHWKaMM, AO0BiAHWKaMM, eHuMKnonegiamu Ta iH.), 53,3%
OLLiHWAW BKa3aHi Ha HU3bKoOMY i 46,7% — Ha cepeHbOMY pPiBHi. 56,7% nepexmnBatoTb CKAALHOLLI CKNAAATV NAaH, TeE3N A0NOoBiAeN.
43,3% nepexuBaloTb CKAALHOLL aHanizy TEOPETUYHOro maTtepiany, NOpPiBHAHHA, Knacudikauii, y3arasbHeHHsA, GOpMyBaHHA
BMCHOBKIB, BUAiIEHHA NPUYMHHO-HACNIAKOBUX 3B'A3KIB Ta KOPUCTYBATUCA AOCNIAHULBKMMU BMIHHAMMN

BucHoBKK. OTpUMaHi pe3ynbTaTui CBiAYaTb NPO HEOOXiAHICTb BNPOBaAKEHHA PisHUX GOpm pobOTH Ha NoyaTKoBOMY eTani
nig, 4ac BMBYEHHA AMCUMNAIH Y 3aKAafax BULLOI OCBITM 3 MeTOl PO3BUTKY Ta PpopmMyBaHHA HeobXiAHWX BMiHb Ta HABWMYOK
CAaMOCTINHOI HaBYa/IbHO-A0CNIAHNLBKOT Ta HAYKOBO-A0CAIAHOT po60TH. BU3HAYEHE € YNHHMKOM YCNiLWHOCTI NpoueciB aganTadii,
PO3BUTKY Ta POpMyBaHHA NpodeciMHOi MOTUBALLiT, TCMXONOTIYHOT Ky/IbTYpU MaibyTHbOro neaarora. Po3suTok npodecioHaniamy
ManByTHIX BUMTENiB iIHOOPMATUKN, MaTEMATUKM, Gi3UKMN 3aNEXKUTb Big, MO3UTUBHOIO CTaBNEHHSA CTyAEeHTIB A0 obpaHoi npodecii,
pedbNeKCUBHOTO OCMWUCNEHHA OCOBWUCTICHOrO HAyKOBO-NeAaroriYyHOro A0CBigy, HAKOMUUYEHHA HOBWMX iHAWBIAYaNbHO-
NCUXONOTiYHMX Ta NPOdECINHNX HOBOYTBOPEHb. TaKMM YNHOM, HAaBYA/IbHO-BUXOBHUI NPOLLEC Y 3aK1adax BULLOT OCBITU BUMArae
IPYHTOBHOrO NCUXONOFYHOrO Ta NeaaroriyHoro 3abesneyeHHs, CNPUATAMBOrO COLLANbHOTO CepefoBULLA; BMNPOBAAMKEHHA
KOHCYNbTaUiMHOI poboTW 3i CTyaeHTaMU. AKTyaZlbHUMM 3a/MLLIAIOTLCA BUMBYEHHA [AOCBiAY OpraHisauii camocTiiHOi HayKoBO-
[OCNIAHOT pOHOTU CTYAEHTIB BITYN3HAHWUX TA iIHO3EMHMX 3aKNAL4iB OCBITH.
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STUDENTS’ INDEPENDENT SCIENTIFIC AND RESEARCH WORK OF HIGHER EDUCATIONAL ESTABLISHMENT
AS A FORMATION COMPOSITION OF THE FUTURE PEDAGOGUE’S PSYCHOLOGICAL CULTURE
Svetlana Pukhno
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. The article is devoted to the study of the value of students’ independent research work of higher educational
establishment, where specialists in pedagogical specialties are trained, as a formation component of their psychological culture.
The theoretical analysis of the concept "psychological culture" and these phenomenon structural components are presented, as
well as the certain components significance in the process of forming the future teachers’ professional competences. The analysis
of the connection of general educational skills that provide the quality of training and the mastering success of the skills and
abilities of the organization and implementation of students’ independent research work at the Faculty of Physics and
Mathematics of Sumy State Pedagogical University named after A.S. Makarenko provides grounds for determining that the
formation of these skills are the factor in the development of the future teachers’ psychological culture of computer science,
mathematics, physics. It is presented that the formation of the cognitive component of psychological culture is influenced by the
organization of classroom forms and extra-curricular work during the students’ study of the discipline "Psychology" during the I-
Il semester of the first educational year, in particular - the introduction of innovative pedagogical technologies. It is determined
that the introduction of the indicated technologies into the process of studying the components of the discipline course affects the
success of the freshmen’s adaptation, positive changes in professional motivation, the formation of self-assessment of the future
teachers’ professionally important qualities, the acquisition of young men’s skills and abilities and independent research work
organization, and, in general, - components of future teacher’s psychological culture. The importance of organizing and
conducting student scientific and practical conferences in the process of future teachers’ professional competences formation is
analyzed. The priority task of the present day is to provide the necessary socio-pedagogical conditions in the structure of higher
educational system.

Key words: adaptation, general-educational skills, innovative pedagogical technologies of competence, motivation,
psychological culture, students’ independent research work, socialization.
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NPUKNALHI 3ALAYI AIK 3ACIE PO3BUTKY MMOBIPHICHOTO MUC/IEHHA YYHIB

AHomayia. Y cmammi poseasHymo npobaemy opMy8aHHA 8 Y4YHi8 CmMapwoi WKoau UMOBipHICHO20 MUC/AEHHS.
HeobxidHicmes yinecnpamosaHoi pobomu s4umesna MamemMamuku no 8upiweHHto 0aHoi npobaemu 3ymMossaeHa mum, Wo cCy4acHe
HUMMA 8UMA2AE 8i0 MOOUHU 8MIHHA OPIEHMYBAMUCA 8 HEBU3HAYEHUX CUMYAUIAX, 36aXYy8amu pu3uKu ma obupamu Halibinbw
egpekmusHull 3 pisHUX sapiaHmis. Y ceimi «lio2o eenu4Hicms 8unadok» gidiepae 3HaYHy posb. IMOBIPHICHI 30KOHU yHigepcasbHi,
i came BOHU seXAMb 8 OCHOBI PO3YMIHHA HAYKOBOI KapmuHu cgimy. 36inbwyomsca cghepu 3acmocy8aHHA UMO8ipHICHO-
cmamucmu4yHux memoodie ma modeseli 8 pi3HUX 061aCcMAX HAYKU | mexHiKu. Bce binbwo20 3Ha4eHHA Habysaromes cmoxacmu4Hi
MoHAMMA | pakmu 8 cucmemi 3HaHb Cy4acHo20 ghaxieys, binbw 8a20MO0 cMAE iX NPUKAAOHA MA NPAKMUYHA 3HAYywicmes. B
ymosax cy4acHoi OilicHocmi cmarome aKkmyanbHUMU mMakKi AKOCMI MUCAEHHA, AK 2HYy4YKicmb, KpumuyHicms, eaubuHa,
adanmusHicms, OUHAMI3M, 30amHicmb OiAmu 8 yMo8ax KOHKYpPeHUii i cumyayisax HegusHayeHocmi. Omike, cy4acHili noduHi
HeobxiOHUl cmusb mucneHHs, AKul 0eaKi 00CAiIOHUKU HA3UBaoMb «iMOBIPHICHO-CMamucmuyHUM».

lonosHa ponb y hopmMysaHHi, 800CKOHANEHHI MA PO3BUMKY IMOBIPHICHO20 CMUMIO MUCAEHHA 8 WKIinbHOMY Kypci
mamemamuku 8i08o0umscA enemeHmam KombiHamopuku, meopii iimosipHocmeli i MamemamuyHoi cmamucmuKu. Bus4yeHHA
enemeHmie meopii mosipHocmeli i mamemamuyHoi cmamucmuku 8i0HOcAMb 00 4ucaa OCHOBHUX 3acobis peanizayii
MPUKAAOHOI CIPAMOBAHOCMI HABYAHHA Mamemamuku. [IpUKAaOHa CrPAMOBAHICMb HABYAHHA CMOXACMUKU MOAA20E 8
op2aHi3ayii HasuasnbHoI dignbHOCMI y4HI8 W000 3a0CMOCY8AHHA cmoxacmuyHux ideli i memodis 0o onucy npoyecie peasnsHol
diticHocmi. MpuknadHi 3a0avi sucmynarome 8 AKOCMi OCHOBHO20 KOMIMOHEHMA peani3auyii MpuKAadHoT CrPAMOBAHOCMI HABYAHHSA
CMOXACMUKU 8 WKOI i cripuatome po3sumky UMO8IpHICHO20 MUCAEHHA y4Hi8 cmapwoi WKonu.

Y cmammi 3anpornoHo8aHo mpu 8apiaHMa 0OHIEI 3 KNACUYHUX MPUKAAOHUX UMOBIipHICHUX 30004, AKa 8idoma AK «3ada4a
npo napHi OHi HapoOxeHHA». Bci mpu eapiaHma 3a0a4i MOOAHO 3 PO38’A3AHHAM, 3pP0b6seHO MopiBHAMAbHUL aHANI3 ymMo8 |
8i0noesi0HUX po3e’asKis.

Kniouosi cnosa: mucneHHs, liMogipHicme, npukanadHa 3a0a4a, cmapwa WKoa.

MocraHoBKa npobnemu. CyyacHe KWUTTA BUMArae Big, NIOAMHU BMIHHA OPIEHTYBATUCA B HEBWU3HAUYEHWUX CUTyaLiAX,
3BayKyBaTW PU3MKKU Ta 06UpaTh Halbinbl edeKTUBHUIA 3 Pi3HMX BapiaHTIB pPO3B’A3aHHA Tiel yM iHWOI Nnpobnemu. Y cBiTi «iioro
BE/IMYHICTb BUMAAOK» Bifirpae 3HauyHy ponb. IMOBiIPHiCHI 3aKOHM yHiBEpCasbHi, i cCame BOHM ieXaTb B OCHOBI pO3yMiHHA HayKOBOI
KapTMHM CBIiTY. 36iNbWyOTbCA cHepu 3aCTOCYBaHHA MMOBIPHICHO-CTAaTUCTUYHUX METOAIB Ta MoAeNel B Pi3HUX 0BNacTAX HaYKM i
TexHiKW. Bce 6inblioro 3HaYeHHA HabyBatOTb CTOXACTMYHI NOHATTS | paKTU B cMCTEMi 3HaHb cydacHoro ¢axisud, 6inbl Baromoto
CTaEe iX NPMKNAAHA Ta NPAKTUYHA 3HaYyLWicTb. Came TOMY, HA HaLWy AYMKY, O4HUM 3 OCHOBHMX 3aBAaHb WKO/IM Ma€ 6yTM pO3BUTOK
MMOBIPHICHO — CTaTUCTUYHOIO MUC/IEHHA YYHiB.

AHani3 aKTyanbHUX AOCAiAXKeHb. MeTa HaBYaHHA CTOXAaCTUKM byna coopmynboBaHa, we b.B. THeaeHKo i nonsrae B8
ineMHomy 36arayeHHi Kypcy MaTemaTWKM i NiACUNEHHIO MOro pPO3BMBAKYOro i MPWMKAALHOrO noTeHuiany, GopmyBaHHiI
CTOXaCTUYHOTO MUC/eHHA. OKpemMUM acnekTam Npobaemun HaBYaHHA YYHIB eleMeHTaM CTOXaCTUKM Ta PO3BUTKY MMOBIPHICHO-
CTAaTUCTUYHOTO MUCNEHHSA ByNM NpUcBAYeHi po6OTU MaTeMaTHKiB, NCUXONOTIB, ANAAKTIB Ta METOANCTIB. 30Kpema, po3rnaganucs
NCUXONOTiIYHI Teopii cToxacTMYyHOro mucneHHsa (A. EHrens, T. Bapra, B.B. THeaeHko, /1.C. Burotcobkuid, C.J1. PybiHWTENH Ta iH.),
dopmyBaHHA cTOXacTUYHUX yaBnaeHb (4. MpiH, B. IHenbaep, A.A. MiHcokuii, O.C. LWypwuriHa, E. ®iwbeiH Ta iH.), meToauYHI
0Ccob6AMBOCTI HaBYaHHA NoYaTKiB Teopil MMoBipHOCTel i BcTyny Ao ctatucTuku (K.P. Benckep, b.B. l'HegeHKko, A.f. Jorpawsini,
M.B. Epemeesa, A.M. Konmoropos, K.H. Kypunaina, [1.B. Manesuy, B.. CentoTiH Ta iH.).
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AHani3 icHyl4MX Ha CbOroAHI ANCEPTALIMHUX AOCAIAKEHD 3 MUTAHb NOLYKY METOANYHUX LWAAXIB peasisalii cToxacTMyHoI
CKNa[0BOI B WKiNbHOMY KypCi MaTeMaTMKM NOKA3as., WO B OCHOBHOMY pob0Ta BeAeTbCA 3a HACTYMHUMU HanpAMKamu:

— po3pobKa MeToaANKN GOPMYBAHHSA B YUYHIB CTOXaCTUYHMUX YAB/IEHb B NPOLLECi HABYAHHA OCHOBAM Teopii MMOBIpHOCTEN i
MaTeMaTUYHOT CTAaTUCTUKM Ha PiBHI NOYATKOBOT, OCHOBHOI Ta cTapwoi (NpodinbHOI) WKoau;

— NOCUNEHHA NPUKAAAHOI Ta NPAKTUYHOI CNPAMOBAHOCTI BUBYEHHSA CTOXACTUKM B LLKIIbHOMY KypCi MaTeMaTuKu;

— po3pob6Ka METOAMKN CTOXAaCTUYHOI NiATOTOBKM ManbyTHbOrO BUNTENS MATEMATUKMU.

Merta cratTi nonsrae B o6rpyHTyBaHHi epeKTUBHOCTI BUKOPUCTAHHA NPUKNALHMX 33434 AIK OLHOTO i3 3ac0biB pO3BUTKY
MMOBIPHICHOTO MUC/IEHHSA YYHIB.

MeTtoam gocnigykeHHsa. Y Xxo4i NiAroTOBKM CTaTTi 61U BUKOPUCTAHI TaKi METOAN AOCAIOKEHHA:

— TEOPEeTMYHI: aHani3 pesy/abTaTiB NegaroriYyHMX Ta NCUXONOFYHUX AOCAIAMKEHb, aHaNi3 NPUKAALHWUX 3a4ad 3 Teopil
MMoBipHOCTEN;

— eMMipUYHi: y3arasibHeHHA NejaroriYHoro A0CBiAy 3 BUKNAAaHHA e/1eMeHTIB CTOXaCTUKM, NefaroriyHi CnocTepeXKeHHs 3a
NpPOLLEeCOM HaBYaHHA MaTEMATUKM YYHIB CTAapLUOi LUKOAW.

Buknag ocHoBHOro marepiany. Ha cyyacHomy eTani po3byoBu LUKiINIbHOT MaTeMaTUYHOI OCBITU CPOPMY/IbOBAHO Ui
HaBYaHHA NOYaTKiB Teopii MMOBIPHOCTEMN i BCTYNY A0 CTaTUCTUKM, AKi NONATaOTb Y 3ab6e3neyeHHi CBi4oMOro i MiLLHOro OBOIOAIHHSA
3HAHHAMMW, HAaBMYKAMM i YMIHHAMM 3 [AHOI 3MICTOBOI NiHii, AKi NOTPIOHI B NOBCAKAEHHOMY XWUTTi, ManbyTHIN npodeciliHin
LiANbHOCTI | AKMX Byae A0CTaTHLO A1 BUBYEHHSA iHWWX NPEeAMETIB, NPOAOBXKEHHS O0CBiTM, GOPMYyBaHHA HABUUYOK MOLENOBAHHA
BMMNAAKOBUX ABMULL Yy MpoOUeCi JOCNIAXKEHHA NPUPOAM i CYCMinbCTBA; PO3BUTKY iIMOBIPHICHO-CTaTUCTUYHOIO Ta KPUTUYHOTO
MUCNEHHA [5] y4HiB, mMaTemaTU4HOI iHTYiLil i KyabTypu, GOpMyBaHHA CaMOCTIMHOCTI, iHiLiaTMBHOCTI, TBOPYOCTi, 34aTHOCTI
afanTyBaHHA 40 YMOB, WO 3MiHIOOTbCA; GOPMYBaHHI HAYKOBOrO CBITOrNAAY.

Mig MUCNEHHSM B CyyacCHiM Hayui po3ymiloTb Halbinbw y3aranbHeHy i onocepeakoBaHy ¢opmMmy NCUXIYHOrO
Bif0OpPaXKEHHS, WO BCTAHOB/IIOE 3B'A3KM i BiAHOWEHHA MiXK 06'eKTamu, sKi gocnigxytoTeca. Lle npouec nisHaBanbHOI AifsbHOCTI
iHOMBIAA, WO XapaKTEPU3YETLCA Y3ara/ibHEHMM | ONocepesKOBaHMM BigobpaXkeHHAM AiNCHOCTI; e aHani3, CUHTEe3, y3araJbHEHHS
YMOB i BUMOT 33Jaui, WO pO3B’A3yeTbCA i cNOco6iB il po3B’A3aHHA. Y NCUXONOFi, WO BUBYAE MUCNEHHA K NPOLEC, NPUNAHATO
BUAINATU Pi3HI BUAN MUCIEHHA B 3aN1€XKHOCTI Bifg, 03HAKK, AKA NOKNaAeHa B OCHOBY :

— 3a popmoto (Hao4YHO-AieBe, HAOUHO-0bpa3He i abCTPaKTHE MUCAEHHSA);

— 32 XapaKTepPOM 3aBAaHb (NPaKTUYHE | TEOPETUYHE MUC/EHHSA);

— 3a CTyneHem HOBWM3HM i OPUTiIHANbHOCTI (PenpoAyKTUBHE | TBOpYE (NPOAYKTUBHE) MUCIEHHS).

MaTtemaTuyHe MUCNEHHA NOBHICTIO BiANOBILAE XapaKTEPUCTULL MUCIEHHA B3arani. Pasom 3 TUM el PisHOBUA MUC/IEHHA
Ma€ CBOI 0C06MBOCTI, AKi 06yMOB/ieHi cneundikoto 06'eKTiB, WO AOCAIAKYHOTbCA, a TAKOX METOAIB iX BUBYEHHA. Y AOCNIAXKEHHI
N.K. MakcumoBa [2] roBopuTbCA Npo Te, WO, X04a METOAM MATEMATUYHOTO MUC/IEHHSA 3apa3 LUMPOKO 3aCTOCOBYHOTHCA B iHLIMX
HayKax i MaloTb CTaTyC 3ara/ibHUX METOZiB Mi3HAaHHA, BCE-TAaKU Lei BUL MUCNEHHA MA€E CBOT 0COBAMBOCTI, sIKi BiApi3HAIOTb MOro
Bi, MMCNEHHSA B iHLUIMX HAYKOBMX 0bnacTax.

MNif, MaTeMaTUYHUM MUCIEHHAM, B OCHOBI AKOrO /ieXXaTb MaTeMaTU4YHi MOHATTA i CyA)KeHHsA, B NearoriyHii Teopii
PO3YMIitOTb CYKYMHICTb B3aEMOMOB'A3aHUX IOTIYHUX OMepaL,ii; onepyBaHHA AK 3rOPHYTUMM, TaK i PO3rOPHYTUMU CTPYKTYpamM,
3HAKOBMMM CMCTEMAMM MATEMATUYHOI MOBM, @ TAaKOX 3AaTHICTb A0 NPOCTOPOBUX YABNEHb, 3aMaM'ATOBYBaHHA i yABI.

3aranbHOBIAOMOIO € XapaKTepPUCTUKA MAaTEMATUYHOTO MUCNEHHA, AKY AaB akagemik A.f. XiH4iH. PO3KpuBatoum CyTHICTb
CTU/I0 MAaTEMATUYHOTO MUC/IEHHSA, BiH BUAINAE YHOTUPU XapaKTEPHI PUCH, WO, HA MOro AyMKY, Bigpi3HAIOTb Lel CTUAb Big, cTUAiB
MUCNEHHA B iHIWMX HayKax: AOMiHYBaHHA NOriYHOI CXEMW MipKyBaHb; JIaKOHi3M, CBigOMe MnparHeHHA 3aBXAM 3HAXoAUTH
HAMKOPOTLUNM, WO Bede A0 L€l METM JIOMYHUI WAAX; YiTKA PO34Y/SIEHOBAHICTb XO4Y MIPKYBAHHA; TOYHICTb cMMBONiKM [8].
BupaTtHuii maTemaTuK . Benb po3ymie Nig maTeMaTUYHUM MUCNEHHAM, NO-MepLie, 0co6a1By Gopmy MipKyBaHb, 33 ONOMOTO0
AKMX MaTeMaATMKa NPOHUKAE B HAYKW NPO 30BHILLHIN CBIT - $i3unKy, Ximito, 6ionorito, eKOHOMIKY TOLLLO i HaBiTb B HaLWi AYMKK Mpo
NOBCAKAEHHI cnpasw, i, no-apyre, Ty opmy MipKyBaHb, [0 AKOI BAAETLCA B CBOIM 061acTi MaTemaTK. MaTtemaTuyHe MUCNEHHSA
Ma€ i iHLWI XapaKTepHi BNACTUBOCTI: CTPYKTYPHICTb, KOHKPETHICTb, OTOTOXHEHHSA, abCTPAKTHICTb, FEOMETPUYHICTb (06pasHicTb i
KOHKPEeTHiCTb) Tow,o. Cepe iHLWMX XapaKTePHUX 0COBAMBOCTEN MATEMATUYHOTO MWUCAEHHS BYEHWA Ha3MBaB KOMBIHATOPHMI
cnocib npeacTaBneHHA (3icTaBNeHHA) Pi3HUX MaTemaTUYHMX 06'eKTiB. Lito 0cO6MBICTb MOXKHa Ha3BaTM KOMBIHATOPHUM CTUEM
MUCNEHHA. Mig KOMBIHATOPHUM MUCNEHHAM PO3YMIETLCA 34aTHICTb MUCAUTU CYKYNHOCTAMM 06pasiB, NiANopAaKOBAHUX TUM YK
iHLWMM YMOBaM, AIKi MOYKHa CK/IacTU 3 3aZlaHOi CKiHYEHHOT MHOXKMHM 06'eKTiB [1].

B ymoBax Cy4acHOI AiMCHOCTI CTaloTb aKTya/JIbHUMK TaKi AKOCTI MWUC/NEHHS, AK THYYKICTb, KPUTWUYHICTb, TIMOUHA,
afanTUBHICTb, AMHAMI3M, 3[aTHICTb AiATM B YMOBAX KOHKYpeHUii i cuTyauiax HeBu3HayeHocTi. OTXKe, Cy4yacHii NoguHi
HEeobXigHWI CTUNb MUCNEHHSA, AKWI AesKi AOCNILHUKM Ha3UBAOTb K MMOBIPHICHO-CTAaTUCTUYHUMY.

Y HayKoBil i MeToanYHIl NiTepaTypi BUKOPUCTOBYETLCA TEPMIH «MMOBIPHICHE MWMCNEHHA», ane YiTKOro BU3HAYEHHA
HEMAE, 3MICT LibOro NOHATTA YTOYHAETbCA.

IcHye AymKa, Wo Bneple uei TepmiH 6y BUKopuUCTaHui B.M. TennoBum Ans no3HavyeHHA «CNocoby MUCNEHHA, B
CTPYKTYPY AKOTO BXOAATb CY[MKEHHA Npo CTyniHb MOBIPHOCTI ouikyBaHWx noaiit» [6]. MmosipHicHe mucneHHa nepepbavae
pyWiHyBaHHA 6araTbOX CTepeoTMNiB, HAaMpWKNag, BigMOBY Bif MepeBary CTPOro AeTepMiHOBAHOI NOBEAIHKM, LLO BUKIOYAE
BapiaTUBHICTb, Bi4MOBY Bif, HEraTMBHOIO CTaBNEHHA A0 BUMAAKOBOrO.

Mpw BCil 3HaYYLW,OCTi IMOBIPHICHOrO MUC/NIEHHSA Y Pi3HUX Chepax OACKOT AifsIbHOCTI MOro PO3BUTOK B NMPOLLECi HABYAHHSA
30iNCHIOETbCA HEAOCTAaTHbO. He PO3KpUTI 3aranbHi MeToauM MOro po3BUTKY, OTKe, HEMA€E OBIPYHTOBAHUX METOANYHUX LUNAXIB
noro peanisauii. Y cuTyauii, Wo cknanaca, BUHUKAE HEOBXiAHICTb BUBYEHHA NIOTIKM PO3BUTKY IMOBIPHICHOTO MUCNEHHA YYHIB,
aHani3y NCMXoNOrYHMX MEXaHi3MiB Ta PO3POOKN METOAMKM HaBYAHHSA Y4YHIB BigNOBIAHOrO HaBYaIbHOrO maTepiany.

OuyeBMAHO, WO 3aBAAHHA PO3BUTKY iIMOBIPHICHOrO CTW/IIO MUC/IEHHA MOXKe OyTW BMpilleHa B LWKINbHOMY Kypci
MaTeMaTUKKN MPU BUBYEHHI e/leMeHTiB KOMBiIHaTOpPUKK, Teopii UMOBIPHOCTEN, ONMCOBOI CTAaTUCTUKM Ta €IeMEHTIB MaTeMaTUYHOI
CTaTUCTUKM.

Y pe3ynbTaTi aHani3y icHyoUMX NiaxXoAis A0 TPAKTYBaHHA NOHATTA « AMOBIPHICHE MUCNEHHA» METOAUCTU BUOKPEMIIIOIOTb
TaKi IOro KOMMNOHEHTU:
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1) noriyHunit (Npy po3s’A3yBaHHI IMOBIPHICHUX 33434 B Y4YHIB GOPMYIOTLCA OCHOBHI NPUAOMM NOTIYHOTO MUCTIEHHSA, TaKi
AK NOPIBHAHHA, aHaNi3, CMHTe3, abCTparyBaHHA Ta y3araibHeHHs);

2) KOMbBIHaTOpHMI (Halbinbll XapaKTEPHOK PUCOKD KOMBIHAaTOPHOrO MWC/EHHA € 34aTHICTb cyb'eKTa BM3HauaTw,
po3rnagaTv i BpaxoByBaTU BCi MOXK/IMBI BapiaHT! NOEAHAHHA Byab-aKMX 03HaK abo nogiin);

3) MNMOBIPHICHO-CTaTUCTUYHUI (BMIHHA Y4YHIB OnepyBaT MOHATTAM «MMOBIPHICTbY», OPIEHTYBATUCA B CUTyaLiAX
HeBM3HAYeHOCTi, aHaNi3yBaTh iHpopMaL,ito CTaTUCTUYHOTO XapakTepy) [4].

MepLe 3HAOMCTBO YYHIB 3 eNemMeHTaMM CTOXaCTUKM Ha YpOKax MaTeMaTUMKM B MOYATKOBMX Kaacax BifbyBaeTbcsA Ha
HAOYHO-IHTYITUBHOMY PiBHI B XO4i NpoBeAeHHA irop, A0CAiAiB, AKi GOpMyIOTb NepLi eMnipuyHi yABAEHHA NPO BMMALKOBICTb.
Mepexig Ha cTagito «popmanbHux onepauit» (11-15 pokis), NnepeBakaHHA abCTPAKTHOIO i TEOPETUYHOrO MMUC/IEHHA, NoABa
BMiHHA MipKyBaTW 3a 4ONOMOroto BepbanbHo chopmynboBaHumx rinotes (15-17 pokKis) € cnpUATAMBOIO YMOBOI A7 GOPMYBaHHSA
MMOBIPHICHOTO MUC/NIEHHSA B OCHOBHIN Ta CTapwWili WKo/i. 3HAaMOMCTBO Y4YHIB CTapLUMX KNaCiB 3 ifeaMn i MeTogamMn CTOXacTUKK, a
TAKOX OEMOHCTPALLiA 3aCTOCYBaHHA UMX ifel i MeTogiB y pi3HMX 061acTaX 3HaHb A03BOJIAE CTBOPUTU LiIICHY KapTUHY CBITy,
HaBYUTW YYHIB 3iCTAaBNATU y3araibHEHI BUCHOBKM 3 KOHKPETHUMU ABULLLAMM, BUPOBNATU BAACHY OLLIHKY ABULL,.

BuBYEHHA enemeHTiB Teopii MMOBIpHOCTENM | MaTeMaTUYHOI CTaTUCTUKM BIGHOCATL 10 YMCNa OCHOBHMX 3acobiB peanisauii
NPWKNAAHOI CNPAMOBAHOCTI HABYaHHA MaTEMaTUKM.

MpuknagHa cNpPAMOBAHICTb HaBYaHHA CTOXaCTMKM MONATAa€E B OpPraHisauii HaB4YasibHOI AiANBHOCTI Y4YHIB WOA0
33CTOCYBaHHSA CTOXAaCTUYHMX iel | MeToaiB 40 ONMCy NpoLeciB peanbHOI A4iMCHOCTI, @ TAKOX 40 aHani3y i BUpiWeHHA npobaem,
WO MOXYTb BUHMKATW B pi3HMX npodecinHux chepax. MpuKnagHi 3aBgaHHA BUCTYNalOTb B AKOCTIi OCHOBHOTO KOMMOHEHTa
peanisauii npuKNagHOI CNPAMOBAHOCTI HABYaHHA CTOXAaCTUKU B LUKOI.

Mwu noginAemo no3uuilo HayKoBLiB, AKi Nif NPUKNALHOM 3afayeld CTOXAaCTMKM PO3YyMiloTb 3aZadvy, WO BUMHWKAA B
peanbHili }KUTTEBI cuTyaLii (abo B 061acTi ManbyTHIX NpodecinHnxX iHTepeciB yuHiB) i 4NA po3B’A3aHHA AKOI HEObXiAHO 3a1yunTH
MMOBIpHICHO- CTaTUCTUYHMI anapar.

3arasibHOBIAOMO, LLO B AKOCTi OCHOBHOrO METOAY PO3B’A3aHHA MNPUKAAAHMX 3aBAAHb BUCTYMAE MeTo4 MaTeMaTUYHOTO
MOZEN0BaHHSA, LLLO BKAKOYAE B cebe Tpu eTanu:

1) dopmanisauito - nobyaoBy matemaTU4HOI Mmogeni;

2) po3B’A3aHHA 3a4aui BcepeanHi nobyaosaHoi mogeni;

3) iHTepnpeTaLito - TNIYMaYyeHHA OTPUMAHOTO PO3BA3KY.

MeToamncTn BUAINAIOTb PAL NPUHLMNIB (AK 3araibHO ANAAKTUYHMX, TaK i cnewianbHUX), AKX HEOOXiAHO AOTPUMYBATUCA
npv nigbopi NpuKNagHUX 3aga4y 3 Teopii IMOBIPHOCTEW | MaTEMATUYHOT CTaTUCTUKM 1A YYHIB CTAPLUOT LUKOAW.

OCHOBHMMM NPUHLMNAMM, Ha HaLLy AYMKY, € TaKi:

—  NPWHLMN JOCTYNHOCTI (NpMKNagHi 3aBAaHHA MOBUHHI Nexatn B cdepi BIKOBUX iHTEpECIB LWKOAAPIB i BigobparkaTtu
MUTaHHA, WO MalTb MiCLue B peasibHi CUTyaLii; AKWO AAs8 pO3rnsdy OKpeMuX NpPUKNAAiB noTpibHi goaaTkosi ¢akTu
MaTeMaTUYHOI Teopii, TO BOHM MOBUHHI BYTW AOCTYNHI ANA PO3YMIHHA YYHAMM JAHOTO BiKY | MOXKYTb 6YTU PO3rNAHYTI OKPEmo) ;

— MPUHLMN HAYKOBOCTi (BMKOpPMCTOBYBAHi A0AATKM | 3aBAAHHA MOBWHHI OYyTM MOBHOUiHHI B MaTeMaTUYyHOMY
BiAHOLLIEHHi; yMOBa i pe3y/abTaT po3B’A3aHHA NPUKAAAHMX 3aBAAHb NOBUHHI CNPUATU PO3LIMPEHHIO HAYKOBOTO KPYro30py Y4HiB,
MICTUTM TeopeTUYHy iHGOPMaLLitO NPO CydYacHi HayKOBI AOCATHEHHA B Til ranysi 3HaHb, Ha MaTepiani AKoi BOHM NobyaoBaHi);

— MNPUHLMN CUCTEMHOCTI | B3aEMO3B'A3KY (NPUKNAAHI 3aBAAHHA NOBUHHI BYTM CKNaA0BO YAaCTUHOIO CUCTEMM 3aBAAHb
i BNpaB 3 OCHOBHOrO Kypcy KOMBiIHAaTOPUKM, TEOPIT IMOBIPHOCTEN | MaTeMATUYHOT CTAaTUCTUKK);

—  NPUHLMN [HTerpauii WKINbHUX AUCUMNAIH (BUKNAZAOMM NPUKNALHI MUTAHHA | NPOMOHYIOYM YYHAM NPaAKTUYHI
3aBAaHHA, HeobXiAHO NigKPeCcoBaTH 3B'A30K CTOXAaCTUKM 3 IHLWMMM HayKamm);

—  MNPUHLMN NPAKTUYHOI 3HAYYLLLOCTI (3MIiCT NTPUKNALHUX 33434 MAE HECTU NPAKTUYHY iHDOPMaLLito, AKa 3p03yMiNa yUHAM
abo B CMNY OTPUMAHUX HUMM 3HAHb, aBO BUXOAAUM 3 TX JKUTTEBOTO AOCBIAY Ta iIHTYITUBHUX YAB/EHb);

—  MNPUHLMN MOTUBAL,T (MOTUBYIOYMM MNOTEHLLIANIOM CTOXACTUKM € GOPMYBAHHA Ni3HABA/IbHOTO iHTEPECY: YCBIAOMNEHHSA
YYHSAMM TOTO, fIK aBCTPAKTHI MaTeMaTUYHI NOHATTA | aKTU MOXKHa ePEKTUBHO 3aCTOCOBYBATU B NPOdINbHIN ANA HUX AUCLUNAIHM).

JocnigHuKK BigMmivatoTb, WO Npu po3pobui MeToanMKu GopmyBaHHA MMOBIPHICHO-CTaTUCTUYHOTO MWUCNEHHA YYHIB Y
npoueci po3s’A3yBaHHA 33434 OAHIEID 3 OCHOBHUX Npobnem € Biabip BignoBiAHMX BUAIB 33434, AKI HANBINbLW AOPEYHi 3 TOUYKK
30py GOPMYBaHHA CTOXAaCTUYHOTO MUCAEHHA, GOPMYBAHHA BiANOBIAHMX YMiHb i, Pa30OM 3 TUM, LOCTYNHUX y4HAM [7].

[ocBig BUKNaAaHHA NepPeKoHYE B TOMY, LLLO PO3B’A3aHHA | 06roBOPeHHA came «LiKaBMUX» i pa3om 3 TUM HECKNAZAHMX 33434
[,03BOJIAIOTb 3HAYHO MiABULWMTU ePEKTUBHICTL LilecnpAMOBaHOi pob0TM NO PO3BUTKY MMOBIPHICHOTO MUC/IEHHSA YYHIB.

HaBenemo npuKknag ogHiei 3 HanBigoMiwmMx MMoBIpHICHMX 3a4a4[3] , AKA Mae Has3By «3azayva NPO AHI HAPOAKEHHAN.
ICHYIOTb pi3Hi BapiaHTH ui€ei 3aga4i. My NponoHyeMo po3B’A3aTv NOCAIZO0BHO TPU 3a4adi NPO TaK 3BaHi «MAPHI» AHI HAPOAXKEHHS,
a NoTim 3pobuTM NOPIBHANBHUIA aHaNi3 YMOBM Ta BiANOBIAHMX PO3B’A3KIB.

MocmaHoska 3adayi 1: Tpw AKiA MiHIManbHIN KinbKOCTI Ntogeit B KOMNaHii MMOBIpHICTb TOro, WO Xo4a 6 ABa 3 HUX

. 1 . .
HapOAMN/INCA B OAMH | TOM e AeHb, He MeHLe E? (POKM HapoAasKeHHA MOXYTb i He 36iraTucsa.)

Po3e’Aa3aHHA 3a0ayi. Y noganslinx MipKyBaHHAX byaemo BBaXKaTu, Lo Y poui 365 AHiB, i Lo BCIM AHAM POKY BiANOBiAaE
O/ HAaKOBa MMOBIPHICTb HAPOAKEHHA NOANHW.

MpoaHanisyemo 6inbl 3aranbHy 3agady. Hexah N no3HaYa€e YMCNo PiIBHO MOXKAMBUX AHIB, I - unucno ntogenn. 0bumcammo
MMOBIPHICTb TOrO, LLO BCi Li 104N HAPOAMAUCA B Pi3Hi AHI. TUM CaMMM MW 3HANAEMO | UMOBIPHICTb TOTO, WO Xo4a 6 ABi NtoAnNHM
HapoOAWNIUCA B OAMH i TOW Ke AeHb.

[na nepwoi noanHm € N MOKANBUX AHIB HapoAXKeHHs, ans apyroi — (N — 1), aKki He 36iratoTbCa 3 AHEM HAPOAMKEHHSA
nepwwoi, ans TpeTboi — (N — 2), BiAMIHHMX Bif AHIB HAPOAKEHHA NepLmnX ABOX i T. 4. Oaa r-i nloanHu icHye (N —r + 1) BigMiHHUX
MOM/IMBOCTEN AHIB HAPOAKEHHA. 3aranbHa KiNbKiCTb BapiaHTIB, NpW AKMX HEMAE OAHAKOBUX [AHIB HAPOAXKEHHA Ccepes r Ntofen,
popiHioe N- (N—1) - ...- (N—r+1).
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[OnA BW3HAYEHHA WMOBIPHOCTI, AKA HacC ULiKaBWUTb, Tpeba 3HAWTW Lie 3arajibHe YMCNO BCINAKUX PO3CTAHOBOK AHIB
HapPOAKEHHA. [INA KOXKHOI NHOANHU iCHYE piBHO N MOXAUBUX AHIB, i 3ara/ibHe YNCNO Pi3HUX PO3TallyBaHb AHIB HAPOAMKEHHA r
nogen pgopisHioe N7,

Tak AK, BignoBiAHO [0 NpUNyLLEHHA, BCi AHI HAPOAMKEHHA PiBHOIMOBIPHI, TO MMOBIPHICTb TOro, WO BCi Ui Aoan
N-(N-1) o (N=T7+1)

NT ’
TaKMM YMHOM, MMOBIPHICTb TOTO, LLLO € NPUHAWMMHI ABA OAHAKOBUX AHI HAPOAKEHHSA, AOPIBHIOE
P =1 _N-(N—l)-l\.].;;(N—r+1).

3ayBaXKMMO, WO TOYHE 06YMCEHHA 3HAYEHHA LbOro BUPa3y NoTpebye rpomisfKnx 064nMcieHb Npu BENUKUX 3HAYEHHAX
N (Takumx, K 365), ane Lboro MoXHa YHUKHYTM 32 PaXyHOK BUKOPUCTAHHA norapndmis.

HeBenvKka poboTa 3 TabnnuaMM NOKA3YE, WO NPK = 23 MMOBIPHICTb NPUHANMHI 04HOTO 36iry AHA HAPOAKEHD AOPIBHIOE
0,5073, a npu r = 22 us moBipHicTb AopiBHOe 0,4757. Takum YMHOM, r = 23 - HAMMEHLLE Line YNCcno, NpyU AKOMY MAE CEHC
yKnagatu pisHonpasHe napi.

AKLLEHTYEMO yBary y4HiB Ha TOMYy, LLO Lie YNC/IO MOKe 34aTUCA AOCUTb MaZIMM, TaK AK IHTYITUBHO OYiKyBaHWMM 3[a€TbCA

HapPOAMANCA B Pi3Hi AHI, AOPIBHIOE

365
4yucno, 62113bKe A0 T

HactynHa Tabavus gae 3HayeHHA MMOBIPHOCTI MAPHUX AHIB HAPOAKEHHA AR PI3HUX 3HAYEHD I:

r 5 10 20 23 30 40 60
P, 0,027 0,117 0,411 0,507 0,706 0,891 0,994

MocmaHoska 3adayi 2: Bw noctaBuan cobi 3a MeTy 3HAWUTU NIOAUHY, AeHb HAPOAMKEHHA AKoro 36iraeTbcs 3 Bawum.

CKiNlbKM HE3HAMOMLLIB BaM A0BeAETbCA ONUTaTK, Wob6 MMOBIPHICTb 3yCTpiyi TakoT NtoaAnHM Byna 6 He MeHLLe, HixK %?
Po3e’s3aHHA 3a0ayi. bBinbwicTb nogeit mae Ha yBasi came U0 3afadvy, Koau iMm NponoHytoTb 3agadvy «MapHi gHi
HapoAKeHHn». [lyMKa Npo AeHb HapOAKEHHS, Lo 36iraeTbca 3 BalMM, i BUKIMKAE MOAMB NpU BignoBsigi r = 23 B 3a4a4i Npo napHi
LHi HApOaKEeHHA.
3a yMOBOI AaHOi 334a4i BaM 30BCiM He BaK/IMBO, UM 36iratoTbCA AHI HAPOAMKEHHS IHLMX NOAEN, AKLLO TiIbKM BOHU He

. L . . o . . 365
36iratoTbca 3 BawMM. YacTo, NOKIa4aYMCh Ha iHTYILLO BBaXKatoTb, LLO BiAMOBIAb Y Ll 3a4a4i AOPIiBHIOE - abo 183. Yepes

3MilWyBaHHA ABOX Npobaem BignNoBiab r = 23 34a€TbcA TOAI HENpaBgoNoAibHO Manoto.
Ane i B Ui 3apavi iHTyiTMBHA BignoBiab 183 BusaBnAeTbcs xnbHot. Cnpasa B TOMy, WO BUOIpKa AHIB HAPOAKEHHA
NPOBOAMTLCA 3 NOBEPHEHHAM. AKLLO NepLWnii 3 ONUTAHUX HAPOAMBCA KMEBHOTO» AHSA TO HIlLLO HE 3aBaKa€ i HACTYNMHUM MaTK TOM

- - o . . N-1
e AeHb HapoaKeHHA. IMOBIPHICTb TOrO, WO ONMTaHWI YONOBIK HAPOAMBCA HE B OAMH AeHb 3 Bamu, fopiBHIOE — 7 he N =365

—4nCNo AHIB Y poui.
Mpu onuTyBaHHI n Ntoaeit MMOBIPHICTb TOro, WO BCi BOHM 3’ABUANCA Ha CBiT He B Baw AeHb HAapOAXKEHHA, AOpPiBHIOE

N-1\" . Lo . . N-1\"
— ) » | AiMOBIpHICTb TOrO, WO X04a 6 y ogHOro AeHb HapoaxKeHHA 36iraeTbcA 3 Bawwum, gopisHioe P, = 1 — ) Hac

. o 1 .
LIKaBUTb HAMMeHLUEe 3Ha4YeHHA n, ANA AKOro Pn He MeHLe E MNepexogauun go ﬂOFapVI(bMIB, 3'ﬂCOBy€MO, WO WyKaHe 3Ha4YeHHA n

=253, W0 3Ha4Ho Biapi3HAETbCA Big 183.

[MocmaHoeka 3adayi 3: Hexait P. — iMOBIpHiCTb TOrO, WO NPUHAMMHI ABOE N0 3 KOMNaHii B r Nl04eN MaloTb OAMH i
TOM e AeHb HAapOAXKeHHs. AKMM mae ByTu n B iHAMBIAYaNbHIM 3a4a4i NPO NapHi AHI HaPOAKEHHA ANA TOro, Wob MMOBIPHICTb
ycnixy npubausHo gopisHiosana 6 P,.?

Po3e’asaHHA 3adayi. Mo cyTi, NMTaHHA NONArAE Yy BM3HAYEHHi YMCNA MOXKAMBUX BMMAAKIB B 3afadi Npo napHi gHi
HapOAKeHHs. Y 3ajaui Npo iHAMBIAYaNbHUI AEeHb HapPOAMKEHHA ANA N NOAEW € N MOXAMBOCTEN 3yCTPITU NIOAUHY, AEHb

HApPOKEHHS AKOI TaKWUM Ke, AIK y Bac. Y 3afa4i Npo NapHi AHI HAPOAKEHHA KOXKHA II0ANHA NOPIBHIOE CBill IeHb HAPOAMKEHHSA 3
. o . r-(r—-1 . .
r—1 gHAMM HAPOAXKEHHA IHWNX NtoAeln. YNCNo nap piBHE, TAKUM YMHOM, ¥, LLO | € YNC/IOM MOK/IMBMX BMMAAKiB. [lna Toro

2
r-(r—1)
2

o6 MMOBIPHOCTI B ABOX 3343a4ax NpUbIN3HO AOpPiBHIOBAIM OAHA OAHI, MaE BUKOHYBATMCS CMiBBIAHOWEHHA N =~

. 23 .
Hanpuknag, npv r = 23 4ncno n Mae LOPiBHIOBATH = 253, w0 y3roasKyeTbea 3 oTpUMaHnm paHiue.

BMCHOBKMW. YuyeHi 3a3HavaloTb, WO MMOBIPHICHUIA CTUAb MUCNEHHA cnpuae GOopMyBaHHIO Binbll rIMBOKOro CTaBNeHHA
NOAMHU A0 CBiTY, 8O cebe, a 3HaYUTb, POOUTL OCOBUCTICTL BiNblW BiNIbHOM, AaKTUBHO, CamocTiliHOW. Mpobaema pPo3BUTKY
MWCNEHHSA YYHIB, 30Kpema MMOBIPHICHICHOrO, € CKNaAHOK NCUXON0ro-NeAaroriyHoto Ta meToanyHoo npobaemoto i notpebye
06’eAHAHHA 3yCMb HAYKOBL,iB Y NOLUYKaX ii BUPiLEHHS.
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PRACTICAL TASKS AS A WAY OF DEVELOPMENT OF STUDENTS' PROBABILISTIC THINKING
Anzhela Rozumenko
Makarenko Sumy State Pedagogical University, Ukraine
Anatolii Rozumenko
Sumy National Agrarian University, Ukraine

Abstract. The article deals with the problem of formation of probabilistic thinking among high school students. The
purposeful work of a teacher of mathematics to solve this problem is needed because our modern life requires from a person the
ability to navigate in uncertain situations, weigh risks and choose the most effective variant from different ones. "His Majesty
Case" plays a significant role in the life. Probabilistic laws are universal and they are the basis of an understanding of the scientific
picture of the world. Spheres of use of probabilistic-statistical methods and models are increasing in various fields of science and
technology. Stochastic concepts and facts are becoming more important in the system of knowledge of modern specialists, their
applicable and practical significance is becoming more crucial. Qualities of thinking such as flexibility, criticality, depth,
adaptability, dynamism, ability to act in conditions of competition and situations of uncertainty are becoming relevant in today's
reality. Consequently, a modern person needs a style of thinking called by some researches as "probabilistic-statistical".

Elements of combinatorics, probability theory and mathematical statistics play the main role in shaping, improving and
developing the probabilistic thinking style in the mathematical course at school. The study of the elements of the theory of
probabilities and mathematical statistics are among the main means of realisation of the practical side of teaching mathematics.
The practical orientation of stochastics’ teaching is in organizing students' learning activities to use stochastic ideas and methods
in order to describe the processes of reality. Practical tasks are the main component of the implementation of the practical
orientation of stochastic learning at school and contribute to the development of probabilistic thinking of high school students.

Three variants of one of the classical practical probabilistic problems, which is known as "The Problem of Paired Days of
Birth," are proposed in the article. All three variants of the problem are shown with solution, the comparative analysis of conditions
and corresponding solutions is made.

Keywords: thinking, probability, practical task, senior school.
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AHAJI3 TA YAOCKOHANEHHA AUAAKTUYHOIO 3ABE3NEYEHHA ®YHAAMEHTA/ILHOI NIATOTOBKU
MAMBYTHIX ®AXIBLIB

AHomayia. Y 9aHili cmammi nposedeHuli demanesHuli aHAni3 OUGAKMUKU ¢yHOamMeHManbHOI ocsimu e8uu,020
MexHiYH020 HABYAMAbHO20 3aKAA0y (HA MPUKAaOdi 3020abHOI  (PI3UKU, AKA BUKAAOAEMbLCA CMYyOeHMAamM mexHiYHUX
cneyiansHocmeli Ha GhaKynbmemi mexHosoz2ii ma opeaHizayii supobHUYMEa) ma HagedeHi NeeHi WAsxu peanizauii npuHyunis
opmyeaHHA npogpeciliHoi cnpamosaHocmi MNi02omoeKU Cy4acHUX haxieuis, AKi MoBuUHHI 6YOu KOHKYPeHMOCHpOMOXHUMU HA
B8HYMPIWHbLOMY MA 308HIWHLOMY PUHKAX MpPyOa.

AKmyaneHicms memu obymossieHa MUM, WO OOHUM i3 Halisawusiwux 3a800Hb CY4YACHO20 HABYAHHA Yy 8UWOMY
mexHiYHOMY Ha84abHOMY 3aKAa0i € BUXOB8AHHA M8op4oi ocobucmocmi, nidzomoska malibymHeo20 iHxeHepa 00 AaKMuUsHoi ma
npodyKmueHoi ydyacmi y peaneHomy 8upobHU4OMy npoueci. HeobxiOHO su3Ha4umu ma HayKoso obrpyHmysamu 3micm
¢yHOameHmManbHOI ma cneyianeHoi nidcomosku malibymHeo20 ¢axieys, Ak obymosneHoz2o npoyecy. pu ybomy po3sumok
CYYacHUX MexHiYHUX 3acobie HaB4YAHHA He Moxce 3amiHumu mpaduyiliHy nekyito, ane Mae OOKOPIHHO 3MiHUMU i GUOAKMUYHY
nobyodosy, 3mycumu c/yxaya aKmueHO Meopumu pasom i3 1eKMopoMm.

lonosHa 3a0a4a: po3KpumMuU ma cymmeeo 3amiHumu 3a80aHHA ma micuye Kypcy Qisuku e cucmemi npogpeciliHoi
nidzomosKku malibymHix paxisyie.

Memoodu OdocnioxceHHA: KomnaekcHuli nioxio 0o docnioxncysaHoi npobaemu, ii 6aezamoacnekmHicme i pizHobiYHicMb
8U3HAYUMU MEemMo00s102i4HY 0CHOBY O0CAIOMEHHSA:

— cucmemMHo-cmpykmypHuli  nioxi0 00 eus4yeHHA npeomMema OOCAIOHEHHS, HA OCHO8i fAKO20 OCMAHHIl
npedcmasnaEMeca AK CUCMEMA, WO BKAOYAE CMPYKMYPOBAHI enemeHmu;

—  pinocogpceKi nonoxeHHa nNpo €OHicMb cycninecmea ma MA0OUHU, 30201bH020 38'A3KY ABUW 8 iX cmpykmypi ma
pPO38UMKY;

—  cy4acHa meopis Ni3HaHHS, ii dianekmu4Huli Memoo 00CiOHeHb,

— meopia 3MiCMOBHO20 ycycrifnbHEeHHA,;

—  COUIOKYNbMYpPHA KOHUenuyia 3HAHHA Ma Mi3HAHHA 8 Yiomy, 8 OCHO8I AKOI nexums coyianbHa obymosaeHicmeo
ni3HasasnbHo20 npouyecy ma (io2o pe3yabmamy AK enemeHma Kysasmypu yusinizayii.

Ansa peanizayii daHux ideli 6yanu sukopucmaHi HacmynHi Memoodu 00CNIOHEHHA:

a) meopemuyHi; 6) eMmnipuyHi; 8) eKcnepumeHmarbHi.

lonosHa mema: memor O0aHOi cmammi € aHaAni3 OUOAKMUYHO20 3abe3snevyeHHsA (yHOaMeHmMaAnbHoi nid2omosKu
malibymHix d¢axisyie (Ha npuknadi eipHUYo20 iHM¥eHepa) ma MemoOuY4Hi peKkomeHOauii w000 800CKOHANEHHA IXHbOI
npodeciliHoi nidzomosku.

BucHo8KuU: 8uKnadeHi idei sumazaroms po327a50y 8Cb020 00CAIOHY8AHO20 Mamepiany AK YinicHO20, CUCMEMHO020
06'ekmy. [pu ybomy HeobXxiOHO 8U3HAYEHHA MA BUKOPUCMAHHA 8i0N08iOHUX enemeHmig 8 nompibHuli Yac i 8 nompibHomy micui
8 CMpyKmMypi mamepiany, ujo 8UKAAOAEMbCA.

Knrouoei cnoea: memoduka (0uOaKmuKa) suwoi WKoau; hyHOameHmasnbHa mexHiyHa oceima, npogecidiHa
CNpAMO8aHicMb HABYAHHA, Npobaema.

MocraHoBKa npobnemu. Heamenaumcb Ha NeBHi nepesarn TPAAMUIAHMX NEKLiM, OCTaHHLOTO 4Yacy cTanu 3'ABaATUCA
CYMHiBM B X HeobxigHoCTi. Lia TeHAEeHUiA NOCUNIOETLCA 3aBAAKM 3HAYHIM 3ab6e3neyeHoCTi Ta KON0CaIbHUMW MOMKANBOCTAMM
CYYaCHUX TEXHIYHMX 3acobiB, NPOrpaMoBaHOro HaB4yaHHSA, iHGOpMaLiliHMX TexHonorili. Lo MmoXKHa BignoBicTM onoHeHTam?
3BMYaliHO, HEMOK/IMBO HE BUKOPMUCTOBYBATM Cy4acHi AOCATHEHHS 3acobiB iHpopmalLiii. Ane NoTpibHO CYTTEBO 3MiHUTU CTPYKTYpPY
NeKuji, 3p06buBLIK il 6iNbll aKTMBHOW. [JNA LbOro NOTPIGHO BUKOPUCTOBYBATU B MOEAHAHHI Pi3Hi TEXHIYHI 3ac0bu, 34ilMCHMBLIM
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NepeKoHCTPYIOBaHHA MPOLECY HaBYaHHA. PO3BUTOK Cy4YacHUX TEXHIYHMX 3acobiB HaBYAHHA HE MOXKE 3aMiHWUTU TPaaMuiiiHy
NEKLil0, afie MA€ JOKOPIHHO 3MIHUTH il ANAAKTUYHY NOBYA0BY, 3MYCUTU C/lyXaya aKTUBHO TBOPUTU Pa3oMm i3 leKTopom. CyTTeEBUM
NOMIYHMKOM MpPU LbOMY MOMKYTb CTaTW CTPYKTYPHO-NOTiYHI cxemu gucumnnidm (C/1C). BoHu BigobparkatoTb NMOCAiLOBHICTD i
B3AaEMOLIIO Pi3HWX BUAIB 3aHATb 3 AAHOr0 PO3AiNy, a TaKOXK KOPEryrTb CamocTiliHy poboTy cTyaeHTiB. Ha Haw nornag, CNC
iHTepAUCUMNAIHAPHUX 3B'A3KIB NOBMHHI MaTW MeBHWI 3B'A30K AOCAIAKYBaHOro Mmatepiany 3 npodeciiHo cnpsAMOBaHUMM
Kypcamu (rigpaBnika, TennoTexHika, TEOPeTUYHi OCHOBM e/IeKTPOTEXHIKM TOLLO) Ta 3 Kypcamu MPOMUCIOBOI ENEKTPOHIKM,
064YMCNOBANBHOT TEXHIKM, EKOHOMIKM TOWo. Y Hawii poboTi MU BUXOAMMO 3 MPUNYLWEHHSA, WO CTUAb BUKNAAY NeKLUiiHOro
maTepiany MOXKe MaTu 3Ha4yHUI BNAUB Ha popMyBaHHA NpodeciitHOi CNPAMOBAHOCTI, AKLWO ByAyTb MPOCTEXKEHI 3B'A3KM 3MiCTy Ta
CTPYKTYpPW NIEKLIN 3 PO3BUTKOM METOL0NOTNYHUX YMiHb CTYAEHTIB.

AHani3 akTyanbHUX AoCAiAXKeHb. LLLo6 HaMITUTU KOHKPETHI Wwasaxu G¢opmyBaHHA NpodeciiHUX YMiHb Yepes NekuinHui
Kypc 3aranbHoi ¢i3nKK, M1 NOCTaBUIM 3aBAAHHA BUABMTU, AKUM YUHOM 3MICT i XapaKTep YNTaHHA NeKLii 3a4a€ ONTUMasIbHI HOPMMU
CaMOCTiNHOI pobOTU CTyAEeHTiB, BM3HAYa€ piBEHb i CMPAMOBAHICTb 3aCBOEHHA 3HaHb. OAHUM 3 BaXKAMBUX MOKA3HWKIB
Bi4NOBIAHOCTI NEKLii BUMOram ayamuTopii BBaXKaeTbCA MOMKAMUBICTL ii 3anucy. Ak 3asHavae E. M. CepniH [1, c. 9], BeaeHHs 3anucy
NIeKUji NOCUAIIOE yBary Cyxadis, iX pO3yMOBY AiA/bHICTb, CTBOPIOE pobouy aTmocdepy B ayauTopii. C.l. ApxaHrenbckuin [2] Takox
BKA3ye Ha HeOOXiAHICTb KOHCMEKTYBaHHA NEeKL,ii, TOMY LLLO 3anuC CNPUSAE, Ha MOro AYMKY, KpaLLLoMy 3anam'ATOBYBaHHIO MaTepiany.

Merta craTtTi. 3 ornagy Ha BULEe3ragaHe, MeTOK AaHOT CTaTTi € aHani3 AMAAKTUYHOrO 3abe3neyeHHs dyHAaMeHTabHOI
niaroToBKM ManbyTHIX daxiBLiB (Ha NpUKNagi ripHUMYOro iHXeHepa) Ta MeToAMYHI peKomeHAaLil WoA0 BAOCKOHANEHHS iXHbOI
npodecinHoi NiaAroToBKM.

MeToau aocnigKeHHA. Y AaHin poboTi BUKOPUCTaHI HAaCTYMHi MeToau AOCAIAKEHHA:

a) TEOPETUYHI: CUCTEMHUIA aHai3, AKICHUI Ta KifbKiCHMIA aHaNi3 NegaroriyHOro eKCnepumeHTy;

6) eMnipUYHi: aHKETYBaHHA, AiarHOCTUKA, TECTYBAHHA, PEUTUHT;

B) eKCNepMMEHTa/IbHI: PO3pobKa ANOAKTUYHOIO NAKeTy ANA HaBYaHHA CTYAEHTIB 3 NeBHOT CnewiafibHOCTi, KopenauinHuii
aHani3 Ta 06pobKa pe3ynbTaTiB EKCNEPUMEHTY.

Buknap, ocHOBHOro martepiany. HesanucaHa nekuia, HaBiTb AKLLO BOHA 3p03yMmiaa Ta LjikaBa, HEHAA0Bro YTPUMYETbCA B
nam'ati ctygeHTiB. O4eBMAHO, CaMe KOHCMNEKTM NeKLii 3HAaYHOK MipOlo 3a4atoThb PiBEHb i XapaKTep 3aCBOEHHA MaTtepiany. Y
3B'A3KY 3 UMM cepej, CTYAEHTIB, AKi BUBYAOTb KypC 3aranbHoi ¢isnkn, byno nposeAeHO aHKeTyBaHHA. AHKeTa MiCTUIa HaCTyMHi
NUTaHHA:

1. AR CTUAb YMTAHHA NeKL|i 3 Kypcy 3arasbHoi GisMKM Bac BrawToBye Halibinble?

2. Y1m € ana Bac KOHCNEKT fieKLii 3 3aranbHoi ¢i3nKK, 3anncaHnin Bamn?

3. Yu BeaeTe Bu goaaTkoBy pobOTYy 3 KOHCMEKTOM i3 3arafibHOT Gi3nKKM, BUKOPUCTOBYIOYM PEKOMEHAOBAHY /iTepaTypy Ta
yomy?

4. o €, Ha Baw nornag, 0OCHOBHOM MNPUYMHOK HEAOCTATHLO rMBOKOro 3aCBOEHHA Kypcy 3aranbHoi Gpisnkun?

5. AKi BMiHHA 3 3aranbHOi i3MKM NpeacTaBNAoTb 414 Bac Halbinbly cKNagHicTb?

6. AK Bu oUiHIOETE 06CAT | piBEeHb 3MiCTy maTepiany i3 3arasbHOT Gpi3nKKM B NAAHI NiArOTOBKM Bac AK MalbyTHbOro ripHM4oro
iHKeHepa?

AHKeTa byna "3akputoro tuny". Mepue, WO NOKA3aN0 aHKETYBAHHA: CTYAEHTU HaJal0Tb Be/IMKe 3HAaYEHHA KOHCNEeKTam
NeKui 3 3aranbHoi Gisnku. s 3HaYHOT YacTUHU CTyAEeHTIB (44%) KOHCNEKT NeKLi € OCHOBHUM Axkepenom iHpopmalLii 3 Kypcy.
MpnBAN3HO TaKa X YaCTMHA CTyAeHTiB (39%) 6aunTb B KOHCNEKTaX FONIOBHUIM OPIEHTUP Y BUBUYEHHI KypCy. Y MeHLWil Mipi KOHCNEeKT
NeKUii € pO3ropHYTUM NAaHOM Temu (ona 25% ctyaenTis). Mpu NOPIBHAHHI OKPEMUX KYPCiB, BUMANbOBYETbCA HACTYMHE: YUM
6inblue YUCNo CcTyAeHTIB 6ayaTh B NEKLLAX CNPAMOBAHMWI OPIEHTUP B AOCNIAKYBAaHOMY KypCi (HanpuKnag, Ha Og4HOMY 3 KypciB ix
yncno pocarae 47%) i poO3ropHyTMIA NAaH-KOHCNEKT Temu (ix uncno gocarae 39%), Tum binblue YUCNO CTYAEHTIB Ha AaHOMY Kypci
3HAXO4ATb B KOHCMEKTaX TaKOX AyKepeno iHpopmauii Npo pauioHanbHi NPUAOMM 3aCBOEHHA 3HAHb (25%). AKLWO K KOHCNEKT
NeKuji BCboro e axkepeno iHpopmadi, ane 3Ha4yHO cnablie BUCTYNAE AK FONIOBHUIA OPIEHTUP (Ha AaHOMY Kypci BCbOTO nLle
ona 17,3%) i nnaH BuBYEHHA Temun (ans 15,4%), TMM B MeHLWiN Mipi BiH € AKepenom BiZOMOCTeN Npo pauioHaNbHi Nputomm
HaBYaNbHOI Po60TH (BCboro Anwe ana 1,9% cTyaeHTiB Ha gaHoOMYy Kypci). |, AK HacnigoK Uuboro, 6auMmo, Wo CTYAEeHTU Kypcy, Ae
NeKuji ninwe ocHoBHe axkepeno iHbopmaLii (a ix uncno gocarae 73%), BBaXKatoTb 3a Kpallie 3anucyBaTy i nig ANKTyBaHHA (61,5%),
B TOW 4ac, AK Ha Kypci, ge B 6inblwiii mipi 6aunTbca B nekuiax 6araTonnaHoOBICTb PO3B'A3yBaHMX 3aBAaHb - BCbOro Auwe 16%
CTYAEHTIB XO4yTb MUCaTU NeKUitlo Mig AUMKTOBKY. OAHAK, YMTaHHA NeKuii 3BUY4aMHMM PO3MOBHMM TEMMOM CTYAEHTIB Maso
BNaWTOBYE. OYEBUAHO, AN HUX AyXKE CKNAAHO BECTM OAHOYACHO 06pobKy maTepiany (NOAYMKM BUAINEHHSA TONOBHOrO) i 3anuc
0ro npv BiZHOCHO BUCOKOMY TeMIi NeKu;ji.

CamocTiltHa poboTa CTyaeHTiB 3 ¢i3MKM TaKoK Harato B YOMY BWM3HAYAETbCA XAapPAKTEPOM YWUTAHHA nekuiin. Tpeba
33yBaXXWUTW, WO 3aHAATO HEBE/SMKa KiNbKiCTb CTYAEHTIB, WO 6a)KatoTb 3HATM maTepian wwuplie NporpamHux BUMOT i Tomy
NPaLooTh 3 PEKOMEHA,0BAHOLO NiTepPaTypoto (Makcumym 17% Ha Kypci). CTyeHTV 3BepTatoTbCA 40 HaBYaNbHOI iTepaTypu, AKLLO
He BCTUraloTb 3adikcyBaTu Bce, LLO BUK/IAZLAB IEKTOP B KOHCMEKTU (37% pecrnoHAEHTIB), a TaKoXK, AKLLO BMKA3Aay 3aavLWUB
YacTUHY MUTaHb Ha CamMoCTiliHe foonpaLtoBaHHA (28,8%). 3a OLHKOI camuX CTYAEHTiB, BOHM B BiNblIOCTi CBOI He BiaYyBatoTb
TpyaHoWwiB Npu poboTi 3 NiTepaTypoto, O4HAK Le He CNif PO3yMiTh TaK, WO CTyAeHTU fAobpe npautotoTb 3 nitepaTypoto. Cnpasa B
TOMY, WO 6inblwe 40% CTyAEHTIB BBAXKatOTb, WO BCe HEODXigHE MiCTUTbCA B KOHCNEeKTax. Kpim Liboro, 3Ha4yHa KiNbKiCTb CTyAEHTIB
He 6aunTb HeObXiQHOCTI PO3LWMpPEHHA Ta NOrMBAEHHA CBOIX 3HAHb. TaK, 35% CTy4eHTiB BBAXKAE, WO B MJIAHI NiAroTOBKM iX AK
MaBYTHIX TiPHMYMX iHXKEeHepiB AesKi MUTAHHA Kypcy 3arasibHoi Gi3MKM MOXKHa BUKIOYNTM abo cnpocTuTh, a 16% BBaXKatoTb, WO
BECb KYPC MOHA UMTaTK Ha Binbll enemeHTapHOMY piBHi. Mpu aHanisi BigNoBiAl Ha NUTaHHA: "AKi BMiHHA 3 3arafbHOT Qi3nKK
npeacTaBAAtoTb gna Bac Halbinbwy ckNAaAHICTL?", 6aUMMO, WO 3HAYHY CKNAAHICTb BUK/IMKAIOTL BMiHHA NepPeHOCUTU 3HAHHA 3
®i3vKKM B 3MiHEHi ymoBW. 15 3HAYHOTrO YMC/Ia CTYAEHTIB MO X CaMOOLLHLi BUK/IMKAE CKNAAHICTb BMIHHA NOMYHO BMKNAAaTU
matepian (33%).

Cnpoba 3'AcyBaTti, AK OLHIOIOTb CTYAEHTU CBOE BMiHHA CAaMOCTIMHO CTaBMUTW HaBYabHWUI eKCnepumeHT (nabopatopHuit
Ta AEMOHCTPAUiMHUIA) — ogHe 3 HaWbinbw cKNagHUX NpodecimHUX yMiHb, NMoKasana, Wo CTyaeHTU cebe B LbOMy NiaHi He
OLiHIOIOTb. | OCb YOoMy. PiBeHb BUMOT A0 3HaHb 3 KypCy 3aranbHoi GisuKM 3a83€TbCA BUKNALAYEM HE Ti/IbKM XapaKTEPOM YMTAHHSA
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NEKLUil, a N CUCTEMOIO KOHTPOJIKO 33 XO40M 3aCBOEHHS iHOpMaU,i Ta YiTKO chopMyNbOBAHNMM 3aBAAHHAMM, AKi CTOATb Nepes,
CTyAeHTaMu Npu BUBYEHHI di3unkn. |, AK 6K UiKaBo Ta HaraTo He CTaBMB BMK/A3Aa4 AEMOHCTPALLIMHUX AOCAiAiB, ane AKLWO He
CTaBUTbCA METa HaBYaHHA LbOMY BMIHHIO Ta HEMAE KOHTPOJIO 33 1ioro GOpMyBaHHAM, CTYAEHTM He BayaTb eKcnepuMmeHT fK
06'eKT BMBUEHHA. AK NOKa3anu becign 3i cTyAeHTamu, BOHW He CTaBNATb cObi 3a MeTy 3anam'aTaTi eKcnepuMeHT. 3 aHanisy aHKeT
BMAHO, WO CTYZAEHTU He OUjiHIoITL cebe B LbOMy NaaHi. MeTa, 3 AKO CTaBUTbLCA EKCMEePUMEHT, Y BMKNagaya byBae pisHolo
33N1€XKHO Bif XapaKTepy maTepiany. Buknagay nparHe o Toro, Wob AeMOoHCTpaLLis OpraHiyHo yBiMWAA B N0TiKy BUKAALY. Ale 4um
€ AeMOHCTpauia ansa ctyaeHTiB? Hi Ha cemiHapax, Hi Ha icnuTax CTyAEeHTU, NPU BiANOBIAAX He 3BEPTalOTbCA A0 AEMOHCTPALLN.
IHaAMBIAYanbHi 6eciam nokasanw, WO CTYAEHTM Nam'ATaloTb, FOIOBHUM YMHOM, 30BHILUHIO CTOPOHY AEMOHCTPaLii (30BHiWHIM
BUINAL, NpeaMeTiB, Aeaki Aii 3 HUmK). MOACHUTU XK, AKe ABULLE, AKY 3aNeXHICTb NOKAa3ye AEMOHCTpaLinHMIA Aocnig, fKa
NnosAcHOBaNa 6 TEOPEeTUYHUIN MaTepian AOCUTb AOKNAAHO, BiNbWICTb CTYAEHTIB He MOXe. BUxoauTb, Lo MeTa, AKY nepecnigye
BMKNAZAy, AEMOHCTPYIOYM [OCNIAM Ha /eKUuii, B Kpallomy BUMNAAKY TiIbKM 30yMKye iHTepec, AKWWA, AK NpaBwWio, 3racae 3
3aKiHYeHHAM NeKLii.

3a pesynbTaTaMyM aHKETYBaHHA CTYZEHTIB MOMHA 3p06UTM BMCHOBOK, WO HA NeKuii yBara CTyAeHTiB, B OCHOBHOMY,
30CepeKYETbCA Ha TEOPETUYHIN CyTi MaTepiany, OCKINbKM Ha NeKuiax 3 GisNKKM Ay»Ke CKNaAHO AeMOHCTPYBATU A0CANiA, AKUN MaE
npodeciHy cnpamoBaHicTb. [y)e CKAagHO MOB'A3aTM Kypc 3aranbHoi ¢i3sMKM 3 LiAbOBMMM 3aBAAHHAMM npodeciliHoi
CNPAMOBAHOCTI HaBYaHHA TOMy, IeMOHCTPALIHMI eKCNepUMEHT € ivlie 3acoboM HaBYyaHHA i3MKKM Ta NPAKTUYHO BMNAZAE 3
nons 3opy, AK NpegmeT AOoCNigxeHHA. o Toro X, NeKuia mano BYWUTb NOMYHO MNOB'A3YBATWM KNAACUYHWUIA E€KCNEPUMEHT 3
npodecinHum matepiasiom, He GOPMYE BMiHHA CUHTE3YBaTK iIHPOPMALLitO NEKLi i3 3aCTOCYBaHHAM AEMOHCTPALIMHUX A4OCANIAiB i
CaMOCTiHOI poboTU cTyaeHTiB 3 niTepaTypoto. UWlo6 BMBUMTM daKTopW, WO BNAMBAKOTL Ha ¢opmyBaHHA npodeciiHol
CNPAMOBAHOCTI HaBYaHHA CTYAEHTIB NPW BUBYEHHI @i3MKW, MK BUMAIAMAM METOoAOM BuNaakosoro Biabopy 30 cTyaeHTiB
cneuianbHocTel 141 «EnekTpoeHepreTuKa, eNeKTpPoTexHiKa Ta enektpomexaHika» (E/IK) Ta 184 «lipHuua cnpasa» ([C). BoHu
npeacTaBMAN B aHKeTax NepBUHHY iHGOPMaLLito NPO xapaKTep ix Ni3HaBaNbHOI A4iANBHOCTI i3 3arasbHOT Gi3NKK B IXHbOMY YABNEHHI
npo npodeciiHy 3HauyLWicTb MaTepianis Kypcy. Bukopuctosyroum uto iHGopmauitlo, AaHi CaMOOLHKM CTyAeHTiB, napHe
NOPIBHAHHA, MW NPUALLAN A0 BUCHOBKY NPO MPIOPUTETU PO3AiNIB i YaCTUH Kypcy 3aranbHoi ¢i3uku. 3ibpaswm uto iHbopmalito,
MW BUPILLIMAK GaKTOPHEe 3aBAaHHA METOAO0M NapHOi Kopensuii (KoedilieHTM NapHOi Kopenauii MiX KOXHUM YMIHHAM i BUAiNeHnM
dbaKTopom pospaxosysasv 3a popmynoto MipcoHa) [3]. KpuTuuHe 3HaueHHs KoedilieHTa Kopenswii 3a aHWX ymoB BUBipKM Ta 5%
piBHA 3HauyLwwocCTi cTaHoBUTb 0,203, a Ha 1% - 0,269. B xoai BMpilWEHHA LbOro 3aBAaHHA HalbiNbW 3HAYYLWMMW BUABUAUCA
HacTynHi N'aTb GaKTOpIB, AKi, Ha HaW nornag, i 06'eKTMBHY peanbHiCTb, € FOJIOBHUMM ANA GOPMYBaHHA NPOPECINHNX YMiHb:

1. WKiNbHMI (NnOYaTKOBMIA) 3aNac 3HaHb.

2. NpodeciitHa MOTUBALLIA BCTYNY A0 BULLOrO HAaBYaNbHOIO 3aK/1aAy Ta NParHeHHA A0 HaBYaHHA (CMOHYKaNbHUI MOTUB).

3. CyyacHuit (BignoBiaHWIA) piBEHb BUKNAZaHHA Ta BUMOT BUKIadauva.

4. 3MiCT | XapaKTep BUKNALAHHA NEKLiN, NPOBeAEeHHS NPaKTUYHUX Ta 1abopaTOPHMX 3aHATb.

5. XapakTep Ta opraHisauia camocTiiHoT poboTu CTyaeHTiB.

AHanisytoun GaKTOpHi HaBaHTAXKEHHA Ha Pi3Hi NpodeciMHO 3HAYMMI Ta iHTeNeKTyaNbHi BMIHHA MANUBYTHIX FipHMYMX
iH}KeHepiB, MOXHa CKa3aTu, WO BMIHHA NIOTIYHO 1 YCBIAOMNEHO BMKNAAATM MaTepian Kypcy 3aranbHoi $isvku B 3HAYHIN mipi
BM3HAYAETbCA Bif, PiBHA LWKINbHOI NiATOTOBKM CTYAEHTIB, @ TAKOXK 3MICTY i XapaKTepy NeKLill Ta 1abopaTopHO-NPAKTUYHUX 3aHATb
Yy BUWOMY HaBYasbHOMY 3aknagi. CTano oO4YeBMAHO, WO CTYAEHTVM NOB'A3YIOTb 3MICT TeopeTUYHOoro martepiany ¢isvku 3
OEMOHCTPALLIMHUM A0CNIA0OM TiIbKM NPWU cnewianbHii CNPAMOBAHOCTI NIEKLi Ha HaBYaHHA NEBHOMY NPOdeCiiHOMY BMiHHIO.
BoHo 6yae ycniwHo ¢opmyBaTUCA NpU  HasaBHOCTI npodeciiHOi MoTMBALl HaBYaHHA Ta MOro nepesymos. BMmiHHA
BMKOPWCTOBYBATM 3HAHHA 3 Qi3MKM Ha NPaKTUL,i, B TOMY YMCAI | B CNeLiaIbHUX AUCLUMNIIIHAX, NEPEHOCUTH iX B TPAHCHOPMOBaAHI
YMOBW 3HAYMMO KOPESIOOTD 3i WKINIbBHUM piBHEM 3HaHb BeMUYMHOW 0,537, 3MicTOM | XapaKTepom BMKNaaaHHA nekuin 0,334, Ta
XapaKTePOM CaMOCTilMHUX pobiT - 0,425. MoB'A3yBaTU NEBHWUI NeKUiiHMI MaTepian 3 NUTAHHAMKM NPOdECiNHOI AiANbHOCTI,
CTYAEHTU ByayTb TiIbKM NpW BiANOBIAHIA CNPAMOBAHOCTI NEKLil, BigNoOBiAHMX BMMOrax NpW KOHTPOAi 3HaHb, 06'eAHAHMX
NO3MTUBHOIO MOTMBALLIEIO HABYAHHA.

BuKnageHe BuLLe [03BONSE 3pOOUTU BUCHOBOK, LLLO NEKLT 3 KypCy 3aranbHoi Qi3uKK g ManbyTHIX FipHUYMX iHXKeHepiB
HapaayTb epeKTUBHUI BNAMB Ha GOPMYBaAHHA NPOPECIMHO-IHTENEKTYaNIbHUX YMiHb TiNbKM TOAj, KOAW BOHU ByayTb NPOBOAUTUCA
HACTYMHUM YUHOM:

a) HanABHICTb NOB'A3aHOCTI eleMeHTiB PpyHAaMEHTaNbHUX Gi3UYHUX 3HAHb, IX CUHTE3 | KOMMO3WULLIS, MePEKOHCTPYIOBaHHA
Ta TpaHcopmaLia B cneuianbHi ANCUMNIHKU 3 ypaxyBaHHAM MaibyTHbOT NpodeciinHoi AisnbHOCTI;

6) BUAINEHHA [AEMOHCTPALMHOTO eKCNepuMMeHTy fK NpefMeTa BUBYEHHS, NpodeciiHoro JocnifkKeHHs, ske byae
3aBepLIEHO B 1abopaTOpPHOMY LMKAI;

B) 3B'A30K Kypcy 3aranbHoi ¢isvKM 3 maTtepiaiom KypciB cneuiasbHUX AWCLMNAIH AK 33 3MICTOM, TaK i 3a piBHeM
3HaYMMOCTI B GpaxoBilt NigroToBu,.

Bce 3a3HauyeHe He MOBWHHO PYMHYBaTWM AKICTb /IEKLil, AKA BUPAXKAETbCA Hacamnepezg Yy WiNICHOCTI Ta JIOTYHOCTI;
npodeciiHa cnpAMOBaHICTb Ta iHpopMaL,iHi 610KM He NOBMHHI ByTH HeZ0pPEeYHUMM Ta HaB'A3aHUMM. TiNbKM IX OpraHiyHa EAHICTb
3 ¢yHAAMEHTaNbHOI ¢i3MYHOI iHPOpMaLiEld HagacTb Ham foriyHy nNpodeciiMHy cnpamoBaHicTb. [o TOro K, ue A03BO/UTb
CTyAEHTaM 3p0O3YMiTU BaXKMBICTb | N0TiKY camoi Gi3unKuM, i ABMLL, | 3aKOHIB, AKi 3HaX04ATb Bif0OpParKeHHs B npouecax i NpMHLUMNax
riPCbKUX MaLLMH | TexHooril. Tpeba TaKoX 3a3HAUYUTH, L0 TaKa NOCTAaHOBKaA JIeKL,i Nonerwye i CIpUAHATTA Ta 3HAYYLLICTb.

Ane, siK NoKasye baraTopiyHa NpPaKTMKa Hawoi poboTH, NOCNILOBHICTb BUKNAAY NpodeciiHO-CNPAMOBAHOIO MaTepiany
NeKuUii He noBMHHA NpPUIUMATM GOopMy SAKOTOCb NNAHOBOTO PO3BUTKY. Bci nepexogy NOBUHHI ByTM HENOMITHMMM Ta
HeBiAAiNbHUMM OANH Bif oAHOro. [INA LbOro CyKynHICTb BUKNALEHMX i€l HEe MOBMHHA 3IMBATUCA B MOBHOMY NoToLi iHpopmalLlii.
BuKnagay moxe JocnigxKyBath npobsiemy, 3HaUTU WAAXM i BUPILWEHHS, 3'eaHaBWN pyHOAMEHTaNIbHi 3HaHHA Ta NpodeciliHy
CNPAMOBAHICTb. K He AMBHO, A0 Li€i EAHOCTI HEObXiAHO MTK Yepe3 gudepeHuiauito. LinicHiCTb KiHLEeBOro BUCTyNae fK CUHTE3
pPO3A4iNbHOro, NOTIM 3'€QHAHUX CMiNIbHOIO A€l Ta MeTOoto. LA EQHICTb HaAAE NeKLT 3HAYMMICTb, AKA MPOABUTLCA HE L0 XBUIMHY,
a Npu AocArHeHHi MeTu (30Kpema, NPy BUKOHAHHI KypcoBUX pPOBIT Ta 3axXMCTy AMNAOMHUX NPOEKTIB). LLLo6 A0CArTU LbOro, NeKTopy
HeobXxigHO BMABUTU FON0OBHI CMUCNOBI GparmeHTH, NepLua YacTUHA AKMX MiCTUTb OCHOBHY 6a30By ¢i3nyHy iHbopmaLito, a gpyra
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YacTMHa - apryMeHTYE, PO3'CHIOE, NiABOANTb NiACYMOK L€l Te3n. Buainatoum B nekuiax cMmcnosi ¢parmeHT, NoTpibHO nogbatu
npo Te, wob ix 06'egHaHHA He Byno mexaHiYHUM. A NPOAYKTUBHOIO CNPUMHATTA HOBOrO maTepiany, 0CO6AMBO LLO MICTUTL
enemeHTV npodeciiHoi opieHTaL,ii, Ha Hal Nornag, Ay*Ke LiHHUM € NPUIMOM CTBOPEHHSA Ta PO3BUTKY NPob61eMHOi cuTyau,ii, 3 Teopii
Ta NPaKTUL AKOT € AOCUTL BaraTo MeToaMuYHOI NiTepaTypu i maTepianis [4].

BenbMu KOPUCHUM, SIK MOKa3aB [0CBI4, € BUKOPUCTAHHA CTPYKTYPHO-NOTMYHMX cXem (auB. cxemy 1), Kepyroumncb akumm
NIEKTOP BWKNAZA€E, a CTYAEHTU CNPUIMMalOTb KNACMYHWMIK maTepian ©isvKKM, TpaHCPOpMOBaHMI A0 3aBAaHb NpodeciiHoi
CNPAMOBAHOCTI.

OCHOBHi NOHATTA TEMMU
OCHOBHi BU3HAYEHHA TeEMMU
A

CTPYKTYpHi enemeHTn Temu

T

FoNoBHUIA TE3UC TEMM

'

ﬂpaKTM"IHe 3aCTOCYyBaHHA TEMU

(npuKnagHuii xapaktep)

MouyaTKoBI NPUHLMNKN TEMM

Cxema 1. Mpuknad nobyodoeu CJIC 3 ypaxysaHHAM NpuKaadHO20 Xapakmepy

Lle no3BONAE CTBOPUTU PyX TEMATUYHOI iael Bif TEOPETUYHOro BUAY A0 MPAKTUYHOI MeTu. Y 3B'A3KY 3 UMM AOLiNbHO
npeacTaBAATM Ta AaBaTU CXEMM 3 SKOMOra WWPLLIOKD Po3LWMbpOBKOtO il Mmicua B Kypci 3 0COH6AMBMM aKLEHTOM Ha wnsaxax i
NnoAanbWworo MNPUKNAGHOrO BWMKOPUCTAHHA. Hanpuknag, Bigomuii 3akoH AMOHTOHa-KynoHa, WO BWM3HAYae cuay TepTs,
PO3KPMBAETLCA B ieAX FPHMY03aBOACHKOrO TPAHCMOPTY (CTPIYKOBO-KOHBEEPHOTO). HaBiTb e He PO3KPUTa, LA TEMa BU3HAYaE
XiZ, MipKyBaHb NPO KOHCTPYKLLitO yCTaHOB, YMOB ix ekcnyaTauii. Cyxa iHbopmaLif Npo 3akoH i NPOCTMIA aHaNiTUYHWIA 3anuc oro
CTAE KMBUM i 3HAYYLLMM B ifeax Temu, AKa, AK BUAHO, iCHYE He cama no cobi, a AK AOCUTb 3HAYHA, ANA CTAaHOBAEHHA daxiBus.
TakKMM UYMHOM, ONA PO3KPUTTA TEMU Byab-AKOro po3ainy ¢isvMkn HeobxigHO, cnodyaTKy, BBECTM NeBHWUI Habip npodeciiHmx
NOHATb, BEANYUH, AKi 6 dyHKLiOHaNbHO NoeaHyBanuca Ta 6yan HeBig'eMHUMU 3 NOHATTAMM Oi3nKK. Lle pobuTb HeobxiaHm
OpraHisaLito 3aBAaHHA Ta XO4Y MiPKYBaHb LWOA0 ii BUPiLEHHSA B LLiIbOBOMY HAaNpAMKY. Y HaBe4eHOMY NPUKAALi BUSHAYEHHA CUAn
TEepTA KOB3aHHA NPWU3BOAMTL A0 HEOOXiAHOCTI BCTAHOBUTU KoediLiEHT TepTA MaTepiany CTPiYKM Ta ripcbKoi macu. TeopeTuyHi
MipKYBaHHA Ta AEMOHCTPALiMHUIA eKCNePUMEHT MOKa3yoTb, WO LWYKAHMIK KOedilieHT TePTA KOB3aHHA YMCENbHO AOPIBHIOE
TAHTEHCY KyTa Haxwy NoBepxHi CTPiUKM Ta maTepiany Tina, Npu AKOMY Tifo (ripcbka mMaca) NOYMHAE PiBHOMIpHE KOB3aHHA. B
KiHLEeBOMY MiACYMKy Uue p[o3Bonse chopmynoBatM 3akoH AMOHTOHA-KynoHa - AK 3aKOH NpuUpoaMm, AKUKA emnipuyHo
PO3KPMBAETLCA, Ta MPAKTUYHO BUKOPUCTOBYETHCA. 3aCTOCYBAHHA CTPYKTYPHO-/IOMYHMX CXEM Pi3HOT HAaNOBHIOBAHOCTI A03BOJIAE
BMKNagady 6inblw YiTKO 06'eAHATM OKpemi cmmucnosi GparmMeHTU fNekuii, a CTYAeHTY iX OCMUCIAEHO CMPUNHATU B KOXHOMY
enemeHTi iHpopmal,ii, AKa nignopsaKoBaHa ros0BHiIN MeTi Ta MeTu gaHoi Temu [5].

BucHoBKuM. B sikocTi pestome Tpeba BigMiTUTH, W0 Nobya0Ba Kypcy Ta MOro YacTUH Big, roNI0BHOT Te3n A0 chopMyBaHHA
NMoYaTKOBUX MPOGECINHO CNPAMOBAHUX 3HaHb, BMiHb Ta HaBWMYOK, POOUTb NIOTIYHUM AK BUKAAL TEeMW, TaK i ii CNPURHATTA.
3p03yMmino, Wo BUKNAAEHI ifel BUMaratoTb po3raagy BCbOro AOCNIAKYBAHOrO maTepiany Ak LiniCHOro, cuctemHoro o6'ekty. Mpu
LbOMY HeobXiAHO BM3HAYEHHA Ta BUKOPMCTAHHA BiANOBIAHWUX €NemMeHTiB B NOTPibHMIA Yac i B NOTPiIBHOMY Micli B CTPYKTYpI
maTepiany, Lo BUKNALAETLCA.
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ANALYSIS AND IMPROVEMENT OF DIDACTICS PROVIDING OF FUNDAMENTAL
PREPARATION FUTURE SPECIALISTS
Ludmila Sergienko
Industrial Institute of SIHE “Donetsk National Technical University”, Ukraine

Abstract. In this article a detailed analysis of the didactics of the fundamental education of a higher technical educational
institution is conducted (on the example of general physics, which is taught to students of technical specialties at the Faculty of
Technology and the organization of production), and some ways of implementing the principles of forming the professional
orientation of the training of modern specialists, which should be competitive on the internal and the external labor markets.

The urgency of the topic is due to the fact that one of the most important tasks of modern education at a technical
university is the education of a creative person, the preparation of a future engineer for active and productive participation in the
real production process. It is necessary to identify and scientifically substantiate the content of the fundamental and special
training of a future specialist as a conditioned process. At the same time, the development of modern technical means of teaching
cannot replace the traditional lecture, but it must radically change its didactic construction, to make the student actively work
together with the lecturer.

The main task: to reveal and substantially change the task and place of the course of physics in the system of training
future specialists.

Methods of research: The complex approach to the problem under study, its multidimensionality and versatility
determined the methodological basis of the study:

— the system-structural approach to studying the subject of the study, on the basis of which the latter is presented as a
system including structured elements;

— philosophical provisions on the unity of society and man, the general connection of phenomena in their structure and
development;

— modern theory of knowledge, its dialectical method of research;

— the theory of meaningful socialization;

— socio-cultural concept of knowledge and knowledge in general, which is based on the social condition of the cognitive
process and its outcome as an element of the culture of civilization.

To implement these ideas, the following research methods were used: a) theoretical; b) empirical; c) experimental.

The main goal: the purpose of this article is to analyze the teaching of basic training of future specialists (for example,
mining engineer) and methodical recommendations for improving their professional training.

Conclusions: the stated ideas require consideration of all the investigated material as a holistic, system object. It is
necessary to determine and use the relevant elements at the right time and in the right place in the structure of the material being
taught.

Key words: methodology (didactics) of higher school; fundamental technical education, professional orientation,
problem.
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OBLLEHAYYHbIE METOAbI PELLEHUA 3AAAY B OBYYEHMN MATEMATUKE

AHHOMayus. Modasnsoujee 60AbWUHCMEBO yYyeHUKo8 06u,e0bpazoeamesnbHOl WKOAbI HE CMAHYm MamemMamuKamu,
cnedosamesnbHO, MaMeMamuKa 018 HUX 00/mKHA 6bimb uMeHHO 0bweobpazosamensHoim npedmemom. [loamomy, akueHm npu
0byvyeHUU MameMamuKe 3eaamesibHoO 0esnamo Ha MOHAMUAX U Memooax peweHus 3a0a4, Komopele A8/A70Mcsa 06weHay4YHbIMU
U 06vedUHAIOM MamemMamuKy ¢ Opy2umMu ecmecmeeHHbIMU U MEeXHUYEeCKUMU HAyKamu u Oaxce ¢ ¢unocoguell Kak obuwum
nooxo00M K MO3HAHUK Mupa. [as peanusayuu makoz2o nooxoda Hy#HO co30ame Habop 3a0a4 PA3HbIX MUMNos, Kaxoasa u3
KOMopbIx pewaemcs ¢ npumeHeHUemM HeCKoAbKUX MPUémMos, mak, Ymobsi eece Habop Mpuémoe npedcmaesnsan HeE0OHOKpamHoe
npumMeHeHue 8cex U3y4aemMbix Memooo8 8 Pa3HbIX KOMBUHAYUSAX.

OcHOBHble Mamemamuyeckue memoosbl, umeroujue obujeHayyHoe U ¢hunocodckoe 3Ha4eHuUe, NoGPobHO paccmompeHsi
8 KHueax [. Molis. B HacmoAwel cmamoe npusedeH b6osnee wupoKkuli nepevyeHs, codepxcaujuli 36 obuwjeHay4yHoix memodos
peweHuUs Mmamemamu4eckux 3a0a4 (C KOPOMKUMU KOMMEHMApUAMU), a UMEHHO: uccie0oeame 0cobeHHOCMU MoCmaHo8Ku
3a0a4u; Mmemoo npob u owubok; nepebop sapuaHMos; HanpassaeHHsIl nepebop sapuaHMos; M0AobpaMe 00HO UsU HECKOMbKO
peweHul; 0edyKkyus; UHOYKUUSA, pa3denums yesaoe Ha Yacmu, cobpame yesaoe rno yacmsam, KOMOUHAYUA YaCMHbIX peweHul;
ceecmu peweHue 3a0a4u K peweHuro nod3aday; cpasHuUmMs 06vekmol U cOesname 8bI800b1 U3 3M020 CPABHEHUSA; CPABHUMb 08a
06vekma yepe3 mpemuli; 8b14UCAUMb 8eAUYUHY O8YMA COCOBAMU U CPABHUMb MOAYyYeHHbIe 3HAYeHUs,; Chopmuposams dpyaoe
MHOXECmeo, CpasHeHuUe C KomopbiM M038045em pewums 3a0a4yy; ycmaHo8ume 83aUMHOOOHO3HAYHOE coomeemcmeaue C
Opy2um MHOXECMB0OM, 88eCMU 8CIOMO2aMesbHbIe 3AeMeHMbl; 88eCcmu 8CToMo2amenbHyo yHKYuU y=f(x) u npeobpasosame
UCX00Hyo 3a0auy; ocywecmsume 10ca1e008amesbHOCMb PABHOCU/bHbIX rpeobpazosaHuli obvekma, ocyuwecmsume
nowazosoe npubsauxeHue KO e8cemy UCKOMOMY peweHuto (Memod nocnedosamensHbiXx npubauxceHuli); ocywecmsumeo
nocsedosamesibHoe BblYUC/AEHUE HOBbIX KOMMOHEHM MHO20KOMMOHEHMHO20 peweHus; cy3ums 06aacms  MoucKa;
nepegopmynuposame ycaosue 300a4u; 3ameHUMb mepMUH e20 ornpedeseHUemM usau, Haobopom, 3aMeHUMb onucaHue obvekma
coomeemcmsyrowum mepmuHOM; O0KA3amesanbCmeo om MPOMUBHO20; PEKypCcus; MamemamuyecKas UHOYKUUS, YKa3amoe
KOHmMprpumep; pewums 3adady «om KOHUA K Ha4yany», pewums 6osee obwyro 3adavy;, pewums 6osee npocmyto,
podcmeeHHy0 3a0a4y; yMeHbWUMb pa3sMepHOCMb 3a0a4u; nepeceyeHue MHOMECme KaK mMmemoo peweHus 3a0a4u; memod
HeonpeodenéHHbIX 31eMeHmo8; Halimu U UCroab308aMmb UHBAPUAHM 3a0ayu;.

[na MHo2ux Memo0o8 YKa3aH mun 3a0a4, Komopble pewarmcs 3mumMm mMemoooM, U npumepsi 3aday. [lpusedeHsl
CCbIAKU HO CMAmbU a8mopa, 8 KOMOPbIX C8A3U MeXOy munamu 3a0a4 U Memodamu ux peweHus paccmompeHsi 6osee MosHo.
Mamemamuyeckue noHAMUA, uMmerowjue obueHayyHoe 3Ha4eHue, paccmompeHsl 8 omoesbHoli cmamee aemopa.

Knioueeble cnoea: mamemamukd, obyyeHue MamemamuKke, COOepHaHUe WHKOAbHO20 Kypcd Mamemamuku,
mamemamuyecKue MoHAMuUsA, MemoOdbl peweHus MamemMmamu4eckux 300ay.

MocraHoBKa npo6nembl. [NogasnsAowee 6GOAbWMHCTBO Y4YEHMKOB 06We06pa30BaTeNbHOM LWKOAbI HEe CTaHyT
MaTeMaTMKamu, CefoBaTesIbHO, MaTeMaTUKa A1A HUX AO/XKHA 6biTb MMEHHO 06wWweobpasosaTeibHbIM NpeameTom. MosTomy,
Ha Hal B3rAAg, akKUeHT npu obydeHnn matemaTvke HEOBXOAMMO AenaTb Ha MOHATUAX M MEeToAax pelleHMs 3afad, KoTopble
ABNAIOTCA 06LLeHayYHbIMU U OBBEAMHAIOT MaTEMATUKY C APYTMMW eCTECTBEHHbIMU U TEXHUYECKMMM HayKaMu U Jaxe C
dunocopmein Kak obWMM NOAXOLOM K MO3HAHUIO MUpa. MaTemaTuMuyeckue MOHATUA, MMetolime obleHayyHoe 3HayeHue,
paccMoTpeHbl B cTaTbe aBTopa [1].

AHanu3 aKTyanbHbIX uccnegosaHuii. OCHOBHble MaTeMaTUYeCKMe MeToAbl, UMmetowue obuieHaydHoe n duaocodpckoe
3HauyeHue, NoapobHO paccMoTpeHbl B KHurax [. MNoiis [2-4].

Uenb cratbu. B HacToAwel cTaTbe npuBefeH 6Gonee WWMPOKWIA nepeyeHb meTomoB (34 meToZa) C KOPOTKMMMU
KOMMeEHTapuaAMM. [ HEKOTOPbIX METOA0B YKa3aH TUM 3a4a4, KOTOPble PeLatTca STUM METOA0M, U NpUmepbl 3agad. bonee
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MOJIHO CBA3W MeXAY TMMAamMM 333y U MeTOAaMM UX PeLLUEeHUA PaCCMOTPEHDI B CTaTbAX [5-7].

Mertog uccnepoBaHus. JIormyecknii aHaaM3 MeToLoB pelleHnsa 6oNbLLIOro KOANYECTBa PA3HOTUMHbBIX 33JaY, BblaeneHme
MeTOL0B, UMEILLMX ObLLLeHay4YHOe 3HaYeHne, U 06begMHEHME aHANOMMYHBIX MO CYTU METOZO0B Moz 06WUM HazBaHUEM.

MU3noxkeHne ocHoBHOro matepuana. Hamu otobpaHbl ciegyrowme MeToabl peleHns mMaTemMaTUUeckmnx 3agad, KoTopble
ABNAOTCA O6LLEeHAYYHbIMM:

Ob6uieHay4Hble MeToAbl pelleHnA MaTeMaTUYecKuxX 3agay

UccnepoBatb 0cO6€HHOCTM NOCTAHOBKM 3aAaun: 1) ecnn BO3IMOMXKHO, ONpeaenvnTs TUN 3a4a4un U UCMO/b30BaThb ANs eé
peleHna OAMH U3 MEeTOA0B PelleHns 3a4a4 Takoro TMna, 2) ec/iv NoABecTU 3a4ady nog, TUN He Noy4na0Cb, MCNOIb30BaTh AR
peleHna eé HeTUNMYHble 0COBEHHOCTM.

Metog npo6 1 owmnb0oK. CnoHTaHHbIN Nepebop Pas/INYHbIX METOLOB pelleHns 3aga4um. ITOT MeTog U meTo nepebopa
BAPMAHTOB Npe/iaratoTca yYeHNKaM yKe MaagLlen WKobl B yuebHMKax no matemaTtuke I.B. Jopodeesa v J1.I. MeTepcoH.

Mepebop BapuaHTOB. MOXeT ObiTb MPUMEHEH, KOrAa MONHOE MHOXECTBO W30/IMPOBAHHbIX BapUaHTOB MOXKHO
chopmmnpoBaTb, U KOMYECTBO BApPMAHTOB KOHe4yHo. B pesynbrate nepebopa Bcex BapuaHTOB OTbMpaloTcs Te, KoTopble
YO0BNETBOPAIOT BCEM YC/IOBUAM 33434 M.

HanpaBsneHHbI# nepebop BapuaHTOB: meToZ nepebopa, MPU KOTOPOM KaKAabl CAedyrolmii war npubnuskaer K
NCKOMOMY pelleHuto. NMpumep: cMMnaeKkc-meTos, B IMHEMHOM NPOrpamMmMUpPOBaHUMN.

Mopo6paTb O4HO MAN HECKONBKO PeLUEHUM, U NEPENTU K 3a43a4e HAX0KAEHUA OCTa/IbHbIX PeLleHui, NN A0Ka3aTb, YTO
LPYrUX peLeHnin He cyLLecTByerT.

Depykumna — BbiBOA cneacTsuii. MHorve 3agaum (norvyeckue, foKasaTeNbcTBa TEOPEM) PELLAOTCA C NMPUMEHEHMEM
TONbKO 3TOro meToAa.

MHAYKLMA: NPOaHaAN3MPOBATb YACTHbIE C/ly4an U UCMO/Ib30BaTb Pe3yNbTaTbl aHANN3a ANA peleHnn oblen 3agaum [3].

Pa3genutb uenoe Ha Yactu. Mpumepsl: 1) pasnoxeHve GyHKLUMKN B pAL, 2) pPa3NoXKeHMe NoabiHTerpanbHon GyHKLMM Ha
cnaraemole.

Cobpatb Lenoe no yactam. Mpumep: UHTEFPUPOBAHUE MO YACTAM.

Kom6uHaLma YacTHbIX peweHnit: NoyYnTb HYKHOE YMC/I0 YaCTHbIX PeLueHnii u chopmmnpoBaTh U3 HUX obLLee pelleHne
(4acTo nyTém nuHeliHoi cynepnosuumm [4]). MoXKHO paccmaTpuBaTh Kak YacTHbIN Caydait cobpaHma Lenoro no 4acTam.

CBecTu pelueHue 3a4a4m K peLleHuio NoA3aAaY, BNioTb A0 CTaHAAPTHbIX 3343a4. B 4aCcTHOCTU, CBECTU K peLLeHuIo OfHOM
EEVECTZN

CpaBHUTb 06bEKTbI U cAenaTb BbiBOAbI U3 3TOro cpaBHeHUA. OAUH U3 OCHOBHbIX METOAO0B NO3HaHMA Mupa. MHorve
COBPEMEHHbIE TECTOBbIE 334aHNA OCHOBaHbI Ha YCTAHOBNEHMU CXOAHbIX U PA3/IMYHbIX CBOUCTB 0O BEKTOB.

CpaBHUTb ABa 06beKTa uepes TpeTuii. O4eHb pacnpPoCcTpaHéHHbIN 1 3pdeKTUBHBIN Npuém. Mpumepsl: 1) a=b, c=b = a=c;
2)al[b, cl|b > al|c; 3) y=f(x), y=g(x) > f(x)=g(x).

BbluMCAUTL BEIMUMHY A ABYMA CNOCO6aMM U CPAaBHUTb NOJlyyeHHble 3HauyeHua Al, A2. BapuaHTbl UCMOb30BaHMA
pe3ynbTaToB cpaBHeHuA: 1) ypaBHeHUe AI=A2 MOXKeT NOMOYb B pelleHMM 334a4u. B 4aCTHOCTU, MMEHHO TaK COCTaBAAIOTCA
YPaBHEHWA MHOTUX 33434, @ MMEHHO, BE/IMYMHA ¥ NPeACTaBAAeTCAa ABYMA Cnocobamu Yepes HeM3BeCTHYIO X : y= f(x) n, y=g(x),
OTKyZa, CpaBHMBaA ABa 0ObeKTa yepes TPeTui, noaydaem ypasHeHue f(x)=g(x); 2) HepaBeHCTBO Al # A2 MOKET NPUBECTU K
npoTMBOpeunto; 3) cpaBHeHWe Yepes TPeTblo BeNMuuHy a: Koraa Al> a, A2 <a, umeem npotusopeumne, korga Al > a, A2 < a,
nony4yaem ypasHeHue Al = A2.

ChopmupoBaTb Apyroe MHOXKECTBO, CPAaBHEHWE C KOTOPbIM MO3BOIAET PelnTb 3aaa4y. NMpumepbl: 1) n3secTHan 3agayva
06 onpeaeneHnn mewwka c GpanbwmMBbIMM MOHeTaMK cpean 10 0AMHAKOBbIX MELLKOB 33 OHO B3BellMBaHWe. 3afa4a pellaeTca
TEM, YTO U3 KaXKAOro MeLlKa BblIbMpaeTca pas/IMyHOe YMCA0 MOHET, U 3TO MHOXECTBO MOHeT B3BeluuBaeTcA. MHOKecTBO AnA
CpaBHEHMUA CO34,aETCA BUPTYANbHO NPeAnoNoKeHNeM, YTO BCe BblbpaHHble MOHeTe He danbmBble. CpaBHEHWE BECOB 3TUX ABYX
MHOXECTB MO3BONAET JIerKO ONpPeaenuTb, U3 KaKoro mewka 6biin B3ATbl danblmBble MOHETbI; 2) M3BeCcTHas 3ajadva ob
onpegeneHnn Konuyectsa $a3aHOB M KPOJIMKOB, €CNIN MU3BECTHO, CKOJIBKO Yy HUX rON0B M HOr. B 3TOM 3apaye BUpTyanbHoe
MHOKEeCTBO CO3A3ETCA NPeAno/IoKEHNEM, YTO BCE KUBOTHblE da3aHbl (MM KPOUKK). EE MOMKHO PewwmnTb U MaTeMaTUYECKUM
MOZeNIMPOBaHNEM, U NeJarormieckm LenecoobpasHo nokasatb oba metoaa.

YCcTaHOBUTb B3aMMHOOAHO3HAYHOE COOTBETCTBME C APYIMM MHOXKECTBOM, A1 KOTOPOro MCKOMYHO BEMUYUHY MOXKHO
BbIYNCNTD.

Beectn BcnomoratenbHble 3nemeHTbl [4]. OgUMH M3 MOLHbIX METOAO0B pelleHuA 3afay pasfnMuyHbiX TMnos. Lenwn:
1) ycTaHOBUTDL CBA3M MEXK Ay 31eMeHTaMu 06beKTa 3a4aum, 2 ) CBecTy 3a4a4y K noasazayam. Mpumepsl: 1) 3ameHa nepemeHHoW,
2) npoBeAeHne NMHUI, NNocKocTel 1 T.4. CNOXKHOCTb YacTO 3aKNOYaeTca B onpeaeieHUMN TOro BCNOMAraTelbHOro 31eMeHTa,
KOTOPbI MOMOMKET peLunTb 3a4audy.

BBecTM BcnomoraTenbHylo ¢yHKUMIO y=f(x) U npeobpasoBaTb MCXOAHYIO 3afauyy OTHOCUTENbHO MEpPeMeHHOM X B
PaBHOCW/IbHYIO 3334y OTHOCUTE/NIbHO MepeMeHHOW Yy, peluTb HOBYH 3ajadvy, U coBepwwuTb obpaTHoe npeobpasoBaHue
x=f(y).

Ocyw,ecTBUTb NOCNEAO0BATE/NIbHOCTb PAaBHOCU/IbHBIX Npeobpa3oBaHUA 06bEKTa, T.e. TaKWUX, NPU KOTOPbIX MCKOMasn
BE/IMYMHA OCTAETCA MHBApWaHTHOW. Mpumepbl: 1) paBHOCKMAbHble Npeobpa3oBaHMA YpaBHEHUS (CUCTEMbI YpaBHeHW), npu
KOTOPbIX KaXKao0e cneaytollee ypaBHEHWE UMEET TO ¥Ke peLleHune, YTo U HacToALee, U npeablaywme [7].

OcyLLecTBUTb NOLLIAroBoe NpUBANNKEHNE KO BCEMY UCKOMOMY peLleHUto (MeToa nocneoBaTeNbHbIX NPUBANKEHWIA).

Ocyuw,ecTBUTb NocnefoBaTe/lbHOE BblYUCAEHWE KOMMOHEHT MHOFOKOMMNOHEHTHOro peLueHua (NpPoTUBOMONOMKHOCTb
NPUBANKEHMIO KO BCEMY MCKOMOMY pelueHuto) [4]. Mpumep: nocnesoBaTenbHOe BblYMCIEHNE KOOPAMHAT BEKTOPA.

Cy3uTtb o6nactb noucka. Mpvmepsbl: 1) NPUBAUNKEHHOE BblYMCNEHUE KOPHA OYHKLMK, 2) onpeaeneHne 3afyMmaHHOro
TPEX3HAYHOIO YMC/Ia METOL0M MONOBMHHOTO AeNeHna MHoxecTea uncen ot 100 go 999.

MNepedopmynunpoBatb ycnoBue 3a4a4m (Ha TOM e A3blKe, Ha APYrOM fA3blKe), T.e. NeperTH K 3a4a4e, KoTopan UMeeT To
Ke pelleHue, HO Apyryto Gdopmy npeacTaBaeHUA NOCTAHOBKM 3agauun. ickomoe pelueHue ABNAETCA MHBapUAHTOM onepauumu
nepedopmynmpoBaHma. Tunbl 3agay: 1) Ana peweHUs NPUKNagHbIX 33434 — METOA MaTeEMaTUYECKOro MoAe/IMpoBaHua (MeTos
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[Lekaprta [4]), 2) Ana pelwleHna maTemaTMUECKMX 3a4a4: nepexos oT anrebpanyeckoro asbika K reoMeTpuyeckomy, nepexos ot
reoMeTpuyeckoro A3blka K anrebpanyeckomy. MHorga nepedpopmynvpoBaHme NPUBOAUT K PaBHOCW/IbHOM 3afaye, pellieHue
KOTOPOW O4EBUAHO.

3ameHUTb TepMUH ero onpeaeneHMem uam, Hao6opoT, 3ameHUTb onucaHMe o6beKTa COOTBETCTBYIOLUM TEPMUHOM.
Mpumep: ecnn B U3BECTHOM 3a4a4e (B KOTOPOI TpebyeTcs NPOBECTM, He OTPbIBasA KapaHAaall OT bymaru, TPEX3BEHHYIO 3aMKHYTYI0
JIOMaHY0 IMHUIO Yepes BEPLUMHbI KBaZpaTa) 0CO3HATb, YTO TaKasa NOMAHAA eCTb TPEYroNbHUK, M 3aMEHUTb NOHATUE «3aMKHYTanA
TPEX3BEHHAA NIOMAHaA» TEPMUHOM «TPEYro/IbHUK» TO 3afaya nepedopmynuvpyeTca TaK, YTO e€ pelleHWe CTaHOBMTCA
o4yeBUAHbIM, Bonee TOro, O4YEBUAHO, YTO 3aJa4a UMeeT BeCYNCNEHHOE MHOMKECTBO PeLIEHWNA.

[ oKa3aTenbCcTBO OT NPOTUBHOrO. [IpUMep Nnepexoaa OT pelleHnsa JAaHHOW 3aZa4M K peLleHuto apyroin. MHorne Teopembl
MaTEeMATUYECKOro aHaIn3a A,0Ka3bIBAOTCA UMEHHO 3TUM METOL0M.

Pekypcua [4]. MocTaHOBKA 3afayn: ANA ynopAAOYEHHOW NOCNefO0BaTE/IbHOCTU HAWTU COOTHOLLEHWe, CBA3bIBalOLLEe
06LWMI1 YNeH NocnefoBaTENBHOCTU Sk C NPeablAYLMMM YNeHaMK, TOrAa, NOyHaem METO PEKYPCUN: ONPeaenunB HYXKHOE YNCNO
nepBsbIX YEHOB NOCAEA0BATENbHOCTU, CAeAyIOWMe YNeHbl NoCAef0BaTeNbHOCTU MOXKHO HAaXxo4UTb PEKYPPEHTHO, T.e. Yepes
paHee HalaeHHble YneHbl. MaTemaTUUYECKYI0 PEKYPCUIO MOXKHO TPAKTOBATb KaK cneuuduyeckunii YacTHbIN cydait nocnefHeBHOM
YKM3HEHHOW CUTyaLMKM, B KOTOPOWM pe3ynbTaT AeNCTBUIA Ha AAHHOM Liare 3aBUCUT OT pe3y/IbTaToB AeWCTBUIN Ha NpeablayLwmx
Luarax.

Martematuyeckas uHAyKuma [4]. YacTHbii cnyvait pekypcuun. MeTos NpUMEHAETCs B MaTeMaTMKe K 3ajavyam
onpeaenéHHOro TMNa, B KOTOPbIX HY}KHO A0Ka3aTb, YTO BblCKa3blBaHWe A, UCTUHHO ANA BCEX 3HAYEHUI NapameTpa n, Ha4yuHasA ¢
HeKoToporo. MeToa MHAYKTUBHbIVM N0 GOopMe U AeAYyKTUBHbBIV MO CYTU, KaK U KaXKAbli MaTeEMaTUYECKUIA MeTo, LOKa3aTe 1bCTaa.

YKasaTb KOHTpnpumep. Mo3BonseT onpoBeprHyTb obliee yTBepKAEHUE, AN 3TOr0 AOCTAaTOYHO NPUBECTU BCEro OAMH
KOHTpRpumep.

PewunTtb 3apauy «OT KOHLA K Hayany». MpMmeHseTca K 3aa4am, B KOTOPbIX 334aHa NOC/NeA0BaTeIbHOCTb ONepaLui, B
KOTOPOW Kakaas onepauus MocnefoBaTesibHOCTM: 1) npumeHseTcs K pesynbTaTy npeablaywien onepauuu, 2) Asasercs
OAHO3HAYHOW, 3) MMeeT OAHO3HAYHYIO MWAM MHOro3HauyHyto obpaTHyto onepauuio. M3secteH pesynbTaT peanusauuu
nocnenoBaTeNbHOCTH (KoHeL,), TpebyeTcs onpeaennTb 06bEKT, K KOTopomy bblia NpMMeHeHa nepBas onepauus (Hadyano). Takue
33034/ PELIAOTCA MeToAOM O06paTHbIX NPeobpasoBaHWUi («OT KOHL@ K Hayany»): K KOHEYHOMY 3HAYEHUIO NpUMeHseTcs
nocsief0BaTeNIbHOCTb 06paTHbIX onepaunit. Mpumep: pewnTb ypasHeHMe sin x =1. Takoe ypaBHEHME MOXKHO TPaKTOBaTb KaK
npeobpasoBaHMe HAYaNbHOIO COCTOAHMUA X C MOMOLLBIO OMepaLyMn sin Z K KOHEYHOMY COCTOSIHMIO Sin X, 3HAYeHWe KOToporo B
LaHHOM 334a4e paBHO 1. OTMETUM, YTO ypaBHEHME Sin X + COS X =1 He MOKeT HbITb peLeHo MeToAoM 06paTHbIX NPeobpa3oBaHUiA,
Mb0o 34eCb KOHEYHOE COCTOAHME 1 NolyYeHO MYTEM CYMMMPOBAHWUA Pe3ynbTaToB ABYX NapafiefibHbIX onepauuii sin X 1 cos X,
MAYLWUX OT HAYa/IbHOrO cOCToAHMA X [7].

PewunTtb 60n1ee 0bLyyl0 3a4a4y, M 3aTEM NOJYYUTb M3 06LLErO peLleHns MCKoMmoe YacTHoe [4].

PewunTtb 60/1€€ NPOCTYI0, POACTBEHHYIO 3aAauy, 3TO MOXET NOACKa3aTb MeToA, peleHns ncxogHom sagaum [4, c. 95].

YMeHbLWUTb pasmMepHOCTb 3aga4u. B cnyyae, Koraa mMeTos pelleHusa He 3aBUCUT OT Pa3MepHOCTU 3a4auu, nepexos, K
33/ia4e MeHblUel Pa3MepHOCTN MOXKET MOMOYb HAWTU 3TOT MeToA,

Metog reomeTpuYECKUX MECT: NOJTyYUTb MCKOMOE peLleHMe KaK NepeceyeHne MHOMKECTB PeLLEeHUI KaxA0ro 13 yCnoBui
NnocTaHOBKM 3aaauu [4].

MepeceyeHne MHOXKECTB KaK METOJ peleHus 3agauu. fAsnsetca obobuieHMem MeToda reomeTpUYecKMx MecT.
Mo3BonseT neperTn OT MHOXKeCTBa A, cogepiKalllero 3aaHHble BeIMYMHbI, K MHOXKecCTBY B, coaepikallemy MCKOMYIO BE/TMYUHY,
Yyepes ux nepeceyeHne ANB. Mpumepbl: 1) B CTEPEOMETPUMN INEMEHTDI, NIEXKALLME B Pa3HbIX MIOCKOCTAX, CBA3bIBAOTCA MEXAY
coboii Yepes 0TPE30K, NPMHAANEKALWMNIA NPAMON NepeceyeHmnsa sTUX NI0CKOCTEN, 2) BbiCOTa TPeYrosbHWKa pas3aenseT ero Ha Aga
TPEeyrosbHMKa N ABAAETCA UX OOLWMM 3N1eMEHTOM (nepecedeHnem), KOTopblli NO3BONIAET Yepes 3/IeMeHTbl, 3a4aHHble B OAHOM
TPeyrosbHUKe, NePeNTH K BbIYUCIEHUIO 3N1EMEHTOB B APYrOM.

MeTtoa Heonpeaen&HHbIX 3/1€MEHTOB: 33[aTb TMMNOTETUYECKM CTPYKTYPY PELUeHWA, OCTaBMB HeonpeaenéHHbIMU
HECKO/NIbKO 3/1eMEHTOB; 33Jaya CBOAMTCA K ONpeaenieHuto 3TUX 31eMeHToB. Yale Bcero, HeonpeaenéHHbIMKU ABAAIOTCA
HeKoTopble KO3OUUMEHTbl (MeTos HeonpeaenéHHbix KoadpuumeHtos). Mpumepbl: 1) pasnoxeHne papobu Ha cnaraemble ¢
33aHHbIMM 3HameHaTenamu, 2) metoapbl bybHoBa-fanépKknHa 1 PUTUa B BapMaLMOHHOM MUCYUCIEHWUMN.

HaiiT u ucnonb3oBaTb MHBAPUAHT 3aAauu. Mpumepbl MHBAPUAHTOB: YETHOCTb (HEYETHOCTD), ANNHA IMHUK, NAOLWAAb U
T.4. Tunbl 3agay: 1) AaHa nocnefoBaTeNbHOCTL ONEpPaLyii, B YacTHOCTH, Npeobpa3oBaHuii 06beKTa, TpebyeTcs BbIYUCAUTL UK
OLEHUTb pe3y/bTaT 3TOM NOoCNef0BaTENbHOCTM (METOA: HalTU MHBApPUaHT NOCeA0BaTENbHOCTU ONepaLmii, KOTOpbI NomoraeT
pewwnTb 3a4a4y); 2) BbIUUCAUTD UK OLEHUTb OOBEKT (MeTo4: HalTK Takoe npeobpasoBaHMe 06bEKTa, MPU KOTOPOM MCKOMan
BE/IMYMHA ABNAETCA UHBAPUAHTOM M B NpeobparkéHHOM 06beKTe OHa MOXKeT BbITb BbluMcieHa). Mpumep: M3BecTHan 3agava o
nayke u myxe, eé pelieHne OCHOBAHO Ha TOM, YTO AJ/IMHA JIOMAHOW He MeHAETCA NPU U3MEHEHWUN YIia Mexay eé 3BeHbaMU [7].

BbiBOoAbI. B cTaTbe NpuBeseH Habop MeToA0B peLleHUAs MaTeMaTUYECKUX 3aay, KOTOpble ABAAIOTCA 06LLEeHayYHbIMU, U
OCBOEHME KOTOPbIX, NO HALEMYy MHEHMIO, AO/IXKHO BblTb OAHOWM M3 OCHOBHBbIX Liesiei 0bLliero 06pa3oBaHMA KakK B LUKONE, TaK U B
By3e. B 3TOM MHEHMU HAc nogaepKnsaeT ToT ¢pakT, uTo o KHure [. Moka «Kak pewats 3agady» [2] sBuaHbii anrebpaunct b.J1. BaH-
nep-BapaeH ckasan, uto «3Ty yBAeKaTeNbHYHO KHUTY JOKEH NPOUUTATb KaXK bl CTYAEHT, KaXAbl y4EHbIN, @ 0COBEHHO, Kaxabli
yuutenb» [2, c.4], a khura . Mona «MaTematnyeckoe OTKpbITME» [4] NpAMO afpecoBaHa yuuTeNsim cpegHel WKonbl. B To e
BpPEMA aBTOP OCO3HAET, HACKO/IbKO HEMPOCTO Peasiv3oBaTh TaKyHo Le/b, AN 3TOTO HYXKHO C03A4aTb Habop 3a4ay pasHbIX TUMOB,
KaX[aa M3 KOTOPbIX PellaeTca € NPUMMEHEHMEeM HECKONbKMX MpUEMOoB, Tak, 4Tobbl Becb Habop NPMEMOB NpeacTaBnan
HEeOAHOKpaTHOE NMPUMEHEeHMe BCEX M3y4YaemblX MEeTOA0B B PasHbIX KOMBMHaumax. Ho u npu cywecTtsylowem Habope 3azad
KenaTtesibHo BblAeNATb 0O06LLEHHDBIN TUN 334a4M U aKLEHTUPOBATb BHUMaHME Ha 0606LWEHHBIX MeToAaX €€ peLleHus.
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COMMON SCIENTIFIC METHODS OF SOLVING PROBLEMS IN TEACHING MATHEMATICS
Georgiy Skorokhod
Oles Honchar Dnipro National University, Ukraine

Abstract. The overwhelming majority of pupils of a comprehensive school will not become mathematicians, therefore,
mathematics for them should be just a general educational subject. Therefore, the emphasis in teaching mathematics is desirable
to do on the concepts and methods of solving problems that are general scientific and integrate mathematics with other natural
and technical sciences and even with philosophy as a general approach to cognition of the world. To implement this approach, it
is necessary to create a set of problems of different types, each of which is solved using several methods, so that the entire set of
techniques represents the repeated application of all the methods studied in different combinations.

Basic mathematical concepts and methods, having a general scientific and philosophical significance, are considered in
detail in the books of D. Poya. In this article, a broader list of 36 general scientific methods for solving mathematical problems
(with short comments) is given, namely: to investigate the specifics of the formulation of the problem; trial and error method; pick
one or more solutions; deduction; induction; divide the whole into parts; collect the whole in parts a combination of particular
solutions; reduce the solution of the problem to the solution of subproblems; search options; a directional search of options;
compare objects and draw conclusions from this comparison; compare two objects through the third; calculate the value in two
ways and compare the values obtained; form a different set, a comparison with which allows you to solve the problem; to establish
one-to-one correspondence with another set; enter auxiliary elements; introduce an auxiliary function y = f (x) and transform the
original problem,; implement a sequence of equivalent transformations of the object; to make a step-by-step approximation to the
whole sought solution (the method of successive approximations); to carry out sequential calculation of new components of a
multicomponent solution; narrow your search; reformulate the condition of the problem; proof by contradiction; recursion;
mathematical induction; specify a counterexample; solve the problem "from end to beginning"; solve a more general problem;
solve a simpler, related problem; reduce the dimension of the problem; intersection of sets as a method of solving a problem;
method of undefined elements; find and use the invariant of the problem, replace the term by its definition or, conversely, replace
the description of the object with the appropriate term.

For many methods, the type of problems that are solved by this method, and examples of problems are indicated.
Reference is made to the author's articles in which the connections between types of problems and methods for their solution are
considered more fully. Mathematical concepts that have general scientific significance are considered in a separate article of the
author.

Keywords: mathematics, teaching mathematics, the content of the school course of mathematics, mathematical
concepts, methods for solving mathematical problems.
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METOAMUYHI TA OPTAHI3ALINHI MPOBNEMW BUKNALAHHA KOMN'IOTEPHUX AUCLUNAIH
Y 3AKNIALAX BULLLOT OCBITU EKOHOMIYHOIO MPO®INIO

AHomayia. BuknadeHo opeaHizauiliHi ma 3akoHodas4i 3acadu 8UKAAOAHHA KoM tomepHUX OUCYuUnsaiH ma onucaHo
00c8i0 BUKAAOAHHA KOMM'rOMepHUX OuCyunaiH y 3aKknadi euwoi oceimu eKoHOMiYHo20 npoginto. Ha cyyacHomy emani
nidsuwjeHo ponas camocmiliHoi pobomu ma camooc8imHboi OifAAbHOCMI, OCKiAbKU 8 HABYAAbHUX MAAHAX HA BUBYEHHA
Komm’tomepHUX OucyunaiH, AK npasuao, siosodumoecs 120 akademiyHUx 200UH, asne HA ayOumMoOpHi 3aHAMmsA 00800UMbCA
minbku 41%, a 59% — Ha camocmiliHy pobomy. Takuli po3nodin npu3sooumMs 60 Mo20o, W0 Ha BUKOHAHHSA NMPAKMUYHUX 30800Hb
i iHOusidyaneHUX pobim npunadae 8cbo2o aAuwe 08i akademiyHi 200UHU ayOUMOPHUX 3AHAMb HA MUXOeHb. ToMy 3pocmae
HeobxiOHicmb 8 po3pobeHi MemoOu4YHo20 3abe3nedeHHA OUCYUNAiIHU 3a0a5 Nidmpumku camocmiliHoi pobomu ma nidzomosKu
00 MPAKMuYHUX 3aHAMb. BucsimneHo nidxodu 00 BUBYEHHA CUCMEMHO020, MPUKAAOHO20 MpPo2PAMHO20 3abe3neyeHHs,
opaaHi3ayii sus4eHHsa OucyunaiHu, opaaHizayii camocmiliHoi pobomu ma camoocsimHboi disabHocmi, nioxodu 6o nidbopy
3080aHb 014 ONMPAUIOBAHHA HA MNPAKMUYHUX 3aHAMMAX | nid 4yac camocmiliHoi pobomu. lpudineHo ysazy OuHAMi4HOMY
po3sumKy iHpopmayiliHux mexHosnoeili ma ix enausy Ha oceimHili npoyec 8 cpepi sUKOpUCMaHHA Internet ma Intranet mepe.
Ha dymky asmopie 3a80aHHA 0418 MPAKMUYHUX 3QHAMb, camocmiliHoi pobomu ma camoocsimHboi QifabHOCMIi MOBUHHI
dobupamucb makum YUHOM, Wob 80HU Modesntosaau enemeHmu mMalibymHeoi npogeciliHoi disabHocmi 3006ysavie suwof
ocgimu; 8i0nosidanu pisHO Po38UMKY Cy4dcHUX iHGhopmayiliHux mexHonoeili 8 eanysi. BucgimneHo HeobxiOHicmMb 8paxy8aHHsA
MixOuUCyunaiHapHuUX 3e’A3Kie KomMn’tomepHuUx OUCYUNiH 30004 No0aaAbWO20 iX MPAKMUYHO20 8UKOPUCMAHHA NpU 8UBYEHHI
creyianbHUX OUCYUnaiH, BUKOHAHHI Kypcosux ma ournaoMHux pobim, npoxodxeHHi npakmuKu. AKWo KoHKpemHa oucyunniHa
00€E KOMI/EKC «3a80AHHA — Memoodu», mo iHghopmauyiliHi ducyunniHu 3a6e3neyyrome KOMIAEKC «3acobu — npuliomu». BoHu €
00HUMU 3 He8esUKoI KilbKocmi QUCcyunsiH, Wo po38usaomes maki npakmuYHi Ha8UYKU, AKi MTomMpibHi He minbKu nio yac eUs4YeHHs
iHWux oucyunnid, a U 8idpasy x nicaa exooxdceHHA 8 npogeciliHy dianbHicme. [ 4b020 8aM#AUBO, W06 3HOHHA MA HABUYKU,
OMPUMQHI Ha nepwomy Kypci, byau 6 3ampebysaHi npu sus4eHHi OUCYUNAiH Ha cmapwux Kypcax. 3anponoHosaHuli nioxio 0o
8UpIWeHHA opaaHi3ayiliHux ma memoduyHUX npobsaem npu BUKAAOAHHI KoM’ tomepHUXx OUCUUnaiH Crpuse no2aubaeHHo i
30KPINAeHHIo MPAKMUYHUX HOBUYOK, ma 3abe3neuye Habymms 30amHocmi weuoKkozo 0obopy HeobxiOHUX Mpo2paMHuUX 3acobis
014 8UPIWEHHA NOCMAB/EHO20 30800HHA.

Kntoyoei cnoea. Komn’tomepHi ducyunaiHu, opeaHizayis ayoumopHUX 3aHAMs, camocmiliHa poboma, camoocsimHs
difanbHicme.

MocraHoBKa npob6aemu. OcobaMBiCTb BUKNAZAHHA KOMN IOTEPHUX AUCLMMIIH NONATAE Y TOMY, WO 3MICT ANCLMMAIHN
3MIHIOETLCA NPUCKOPEHUMM Temnamu. KifbKicTb KOMN'tOTEPHOT TEXHIKM B CBiTi MPOAOBIKYE yBECb Yac 36iNblIyBaTUCh, OCHOBHI
TEXHIYHI XapaKTEPUCTUKM anapaTHUX 3acobiB 064MCNOBANbHOT TEXHIKM 3pOCTaloTb, NporpaMHe 3abe3neyeHHA OHOBJIIOETHCA,
3MiHIO€ETbCA 6asa cTaHZapTiB, iHTepdenciB i NpoToKkonis. Kpim TOro, WMpPOKe NOWUPEHHA KOMM'IOTEPHUX TEXHOJOTIA B Pi3HUX
chepax NoACbKOT AifNbHOCTI CTBOPM/IO NpobsieMy BiibHOrO BUKOPUCTaHHSA 3ac06iB 064MCOBAIbHOI TEXHIKM daxiBusmu, AKi He
MaloTb cneviasibHOi KOMN'tOTePHOI NiAFrOTOBKW. [l0 TOrO X, HE3aBXKAM € MOXK/IMBUM 336€3MeunTn HaBYaIbHMIN NPOLEC Cy4acHO
064YMCOBANBbHO TEXHIKOI. | HaBiTb CBOEYACHE pearyBaHHA Ha HAYKOBO-TEXHIYHI LOCATHEHHSA B 061aCTi pO3BMTKY KOMN'toTepHOT
TEXHIKM He [,03BO/IAIOTL B MOBHOMY 06cA3i 3a6e3ne4nTu piBeHb 3HAHb | HABMYOK, afeKBaTHUX BUMOram Cy4acHoi BUpobHMYOT
chepu NACHKOI AiANbHOCTI.
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MoaonaHHA 3a3HavYeHUX NPOBAEM MONKIUBE NMLLE 33 PAaXYHOK KOMMJIEKCHOTO NiAXo4y A0 NPOBeAEeHHA OpraHisaLuinHux
3ax0A4iB Ta BMNPOBAAKEHHA HOBUX METOAMYHWUX NPUMOMIB NPOBeAEHHA HaBYaNbHOrO MpoOLEecy, a TAaKOX TiCHIM cniBnpau,
BMK/Iagaya i cTyaeHTa.

AHani3 aKTyanbHUX AOCNiAKeHb.TEOPETUKO-METOLO0MOMYHOK OCHOBOK BWMKOPWUCTAHHA KOMM'HOTEPHOT TEXHIKM B
HaBYaNbHOMY MNPOLECi BULIMX HABYaNbHUX 3aKNadiB CAyryoTb gocnigxeHHa .M. borgaHosoi, M.l. ¥angaka, H.B. Mopse,
€.C. Nonat, O.B. CniBakoBCbKOro, fIKi PO3rnaaatoTb HOBI iHGOPMaL,iNHI TEXHONOTIT, AK CYKYMHICTb NPOrpamMmHMX KOMMN' IOTEPHUX
3acobiB, meToAiB i TeXHIYHMX 3acobiB HAKOMMYEHHA, OpraHisaujii, 36epexeHHsn, onpauloBaHHA, TpaHcdopmalii, nepegayi i
npeseHTayii iHbopmauii, Wo nepeabayae OTPMMAHHA HOBMX 3HAHb Ta PO3BUMTOK 0OCOBUCTOCTI. MPUTPUMYEMOCH LAYMKM
€.A. Nasposa Ta H./1. BapyeHko, wWo iHpopmauiiHi TexHonorii B OCBITIi € HE NPOCTO 3ac06amM HaBYaHHA, a AKICHO HOBUMM
TEeXHO/IoTiAMM B NPOGECiiHIN NiAroTOBLi KOHKYPEHTOCNPOMOXHUX daxiBuis [7, c. 41]. Y BUKNagaHHI KOMM IOTEPHUX AUCLMNIH
Ta BMKOPMUCTaHHI iHGOpPMaLiMHUX TEeXHOJIOri B HaBYya/bHOMY NpoUeci BigNOBIAHO A0 HanpsMy NiATOTOBKW iCHYE NeBHa
cneundika, AKa 3yMoB/IieHa NOTPebaMM BUKOPUCTAHHS TUX UM iHWIMX NPOrpaMmHuUX 3acobiB B MalibyTHilt npodeciiHili gisnbHoCTi.
3acTocyBaHHA Takux 3acobiB noTpebye NEBHOI AMAAKTUYHOI, METOAMYHOI Ta OpraHisauiiHoi NiATPMMKKM, Wo cnpusana 6
NiaBULLEHHIO piBHA chOpMOBaHOCTI iHPpOopMaLiiHOT KynbTypu 3406yBadiB BUWOI OCBITM BigNOBIAHO A0 BMMOI Cy4yacHOro
CyCninbCTBa Ta CUCTEMM OCBITU.

Mera crartTi. BuKknacTv opraHisauiinHi Ta metoanyHi npobaemun BUKNagaHHA KOMN IOTEPHUX ANCUMNAIH Y 3aKNaax BULLOT
OCBITU €KOHOMIYHOro Npodinto, OCBITUTU AOCBIL BUKAAAAHHA TaKMX AUCLMNAIH, 3acobu opraHisauii camocTiiHoi poboTtn Ta
CAaMOOCBITHbOT AiAIbHOCTI CTYAEHTIB, KpUTEpIi OLiHIOBAHHA Ta OPMU KOHTPOIO 3HAHb CTYAEHTIB.

MeTtoau Apochnip)XeHHA. 3araibHOHAYKOBI: aHani3, CMHTE3; TEOPEeTUYHI: BMBYEHHA i aHafi3 MCMXON0ro-nesaroriyHoi,
dinocodcbKoi, METOANYHOI Ta crewianbHoi NiTepaTypy, BUBYEHHA | y3araibHEHHA NepefoBOro NeAaroriYyHoro AocBigy, aHanis
[OCNiAKeHb Mo B6AM3bKIA TemaTuli BMKOPUCTOBYBANMCHL Ha €Tani NiaHyBaHHA Ta PO3POOKM HaBYasbHOI AMCUMNNIHM Ta
MeTOAMYHMX MaTepianis Ao Hei, niabopy 3aBaaHb €KOHOMIYHOI HanmpaBNEHOCTi ANA ayAWUTOPHOI Ta camocTiliHoi poboTu
3p06yBadiB BUWOI ocBiTW. Mig Yac BUKNAZAHHA AUCUMMNAIHM ANA 3abe3nevyeHHs 3BOPOTHLOrO 3B’A3KY BUKOPWUCTOBYBAIUCH
eMNipUYHi MeToaM, TaKi AIK: CNOCTEPEKEHHA, AaHKETYBaHHSA, TECTYBaHHA, NeAAroriyHMii eKcnepumeHT.

BuKnag ocHoBHOro matepiany. OpraHisauia BUKAaAaHHA KomMN'lOTepHUX aucumniiH 6asyeTbea Ha 3akoHi YKpaiHu «Mpo
BUMLLY OCBIiTY» [6, c. 5], YKasi Mpe3ngeHTa «Mpo 3axoam Wo[0 PO3BUTKY HaLiOHaIbHOT CKNaf0BOoi FN06anbHOI Mepesxi IHTepHeT Ta
3abe3neyeHHA WMPOKOro AOCTYNy A0 Liei mepeski B YKpaiHi» [7] i pilueHHAX, NPUAHATUX ByeHo pagoto BMLLLOMO HaBYa/IbHOTO
3aKknaay[1]. B HaBYanbHUX NAaHax Ha BUBYEHHA KOMN IOTEPHUX AUCLMNAIH, AK NPaBuIo, Biasoantoca 120 akagemiyHUX roguH,
ane Ha ayguTOpPHI 3aHATTA JOBOAMUTBLCA TiNbKM 50 akagemidyHux roamHu (41% roguH BUAINEHMX HA BUBYEHHA AWUCLUNAIHM),
70 akagemiuyHux roguH (59%) BiABOAWUTBLCA HA CaMOCTiViHY PObOTYy CTyAeHTiB. TakMit PO3NOAIN HaBYA/NbHOMO HABAHTAXKEHHSA
nNpu3BOAMTb [0 TOTO, WO Ha BUKOHAHHA NPaKTUYHUX 3aBAaHb i iHAUBIAYaNbHUX POBIT NpMnNagae BCbOro Ane ABi aKagemiyHi
rOAVHW ayAUTOPHUX 3aHATb Ha TUXAEHb. Y 3B’A3KY 3 LMM OCHOBHa CTaBKa PoBUTbCA Ha camocTiliHy poboTy CTyAeHTiB B
KOMN'IOTEPHOMY K/1aci Ta CAMOOCBITHIO AiA/IbHICTL NO3a ayauTopieto. Biatak, HeobxigHo Wwob Ao 18 roanHu WoaHA npautosanm
cnewjianisoBaHi Komn'lOTepHi Knacu, 3abesneyeHi HEOBXiAHUMM METOAMYHUMM PO3POBKaMM BUKNAAAYIB BULWLOTO HaBYaNbHOMO
3aKknagy. KoHcynbTauinHi 3aHATTA | BiANPALIOBAHHA CTYAEHTaMM MPOMYLLIEHMX 3aHATb MOBMHHI NPOBOAUTUCS BWMKAaZayYamu
TiNbKM B KOomN'toTepHOMy Knaci. KoxeH CTyAeHT 3 MeTol eKOHOMIi Yacy i 3abe3neyeHHA NAaHYBaHHA BUKOHAHHA iHLWOI
CaMOCTIMHOT poBOTM NOBMHEH MaTWU MOX/MBICTb NOMNepeaHbO 3anucatmca ana pobotn B cnelianisoBaHOMy KOMN'IOTEPHOMY
Knaci Ha neBHWI Yac.

Y chepi MeETOANYHUX NUTaHb Ta AUAAKTUYHOT NIATPMMKM BUKNAAAHHA, OpraHisauii caMocTiiHOT pob0TM Ta CaMOOCBITHLOT
LiANbHOCTI CTYAEHTIB 3 KOMM IOTEPHUX AUCLMMJIIH HAKOMMYEHO NEBHUI JOCBIA: NiArOTOBMEHI HaBYalbHi NOCIOHMKM Ta METOANYHI
pekomeHAaauii A0 camocTilHOi poboTu CTyaeHTiB, po3pobneHi NOroguMHHI NAaHW NPOBEAEHHA MPAKTUYHUX 3aHATb i
iHAMBIAYaNbHMX POBIT, CTBOPEHi 3aBAAHHSA, PO3pPaxoBaHi Ha Pi3HUI piBeHb KOMN'LOTEPHOT NiArOTOBKMU CTYAEHTIB, chOpMOBaHi
KOHTPO/bHI MUTAHHA | TECTU ANA NPOBEAEHHA CTYAEHTaMU CAMOKOHTPOIIO PiBHA 3aCBOEHHA BUBYEHOrO MaTepiany, a TaKOX EAUHI
KpUTEpii MPOMIXKHOFO i MiLCYMKOBOTO KOHTPOJIIO 3HAaHb CTYAEHTIB.

Ha nepwomy 3aHATTi CTYAEeHTU 3HANOMANATLCA 3 MOTOAUHHUM NJIAHOM BUBYEHHA AUCLMNAIHU, TEMATUKOK NPAKTUYHUX
33HATb, TEPMiHAMM Ta BMMOramu LWOAO NPOBEAEHHA MPOMIKHOIO Ta MiACYMKOBOIO KOHTPO/O Ta iXx dpopmamu, a Takox
KpUTEPIAMM OLHKM PiBHA 3HaHb, 3a6e3nevytoTbCa HEOOXIAHUMMK NITEPATYPHUMMU [AXKepenamm Ta MeToAUYHUMKU POo3pobKamum
3aKNagy BULLOI OCBITU . MPaKTUKYETbCA NOCTIMHUIA OOMIH [OCBIZOM 3 aHANOTNYHUMM Kadeapamm iHWKNX 3aKNaais BUWOI OCBIiTH
LWNSXOM Y4acTi BUKIA[AuiB i CTYAEHTIB Y HAYKOBUX CTYAEHTCbKUX i NPOPEeCcopCbKO-BUKAALALBKUX KOHbEPEHLiAX, ofiMmniasax,
HayKOBMX CTYAEHTCbKUX FypTKax. PerynapHoO NpoBOAATHCA CTaXyBaHHA BWMKAaAayiB, oOMiH [0CBIAOM LWOAO OpraHisauii Ta
NpoBeAeHHA ayaUTOPHUX | N03a ayAMTOPHUX 3aHATb, OpraHi3aLii camocTiiHOT po60TH Ta CaMOOCBITHLOT AiANBHOCTI.

Y npoueci HaBYaHHA CTYAEHTUM 3HAWOMANATLCA 3 TEXHIYHMM | NpPOrpamMHUMM 3abe3neyeHHAMM TUMNOBUX CUCTEM
HaKonuyeHHs, 0bpobku i nepepadi iHbopmau,ii. Mpy BUBYEHHI NEPLUOTO 3 HUX AKLEHT POOUTLCA Ha XapaKTePUCTMKAX OKPEeMMUX
KOMMOHEHTIB KOMMN'tOTepa, 3HaHHA fAKUX HeobxigHO MalibyTHbOMYy npauiBHUMKOBI BUPOOHMYOI chepn. OcHoBHA yBara
NPUAINAETLCA NPOrpaMHOMY 3abe3neyeHHto, AKe MOAINAETLCA Ha CUMCTEMHe, MpPUKNagHe Ta cneuianizoBaHe. Mpu BUBYEHHI
KOYKHOIO 3 HWX CTaBNATbLCA HACTYMNHi 3aBAaHHA: HABYUTU CTYZEHTA 3arajbHUM NpUHUMNAM poboTu 3 AOCAIANKYBAHUM KAacom
NnporpamHoro 3abesneyeHHs; HaBYNTU OPIEHTYBATMCA Y PiSHUX MOro moandiKauinx, Wo 3yCcTpiYatoTbCA; OCBOITM OCHOBHI NPUMOMM
pob0oTM 3 MporpamHol0 AOKYMeHTaLieto. BMKNagaHHA maTtepiany CynpoOBOAMKYETbCA AEMOHCTPALiEld pobOTU KOHKPETHOro
npeacTaBHUKA AOCAIAMKYBAHOMO KNacy NPOrpamHoro 3abesneyeHHA 3 BUKOPUCTAHHAM TEXHIYHUX MOM/IMBOCTEN KOMN OTEPHOI
Mepexi Ta MybTUMeSiiHOro ob6naaHaHHA. BUKNagadi nparHyTb CMCTEMATMYHO i NOCNILOBHO BMKNALATU MaTepian, HeobxiaHui
BCiM 6e3 BUHATKY NpaLiBHMKam BUPObHUYOT chepu aisnbHocTi. OnpaLtoBaHHA MaTepiany 34iMCHIOETLCA WAAXOM PO3B'A3yBaHHA
KOHKPETHUX 3aBAaHb, LLLO BUHWKAIOTb B NPaKTUYHIN ifsAbHOCTI BUNYCKHUKA YHIBEpCUTETY.

BWBYEHHA CUCTEMHOrO MporpamHoro 3abesnevyeHHA OPIEHTOBAHO HA ONaHyBaHHA CTYAEHTAMW OCHOBHMX MPUIOMIB
opraHisau,ii 36epiraHHA faHUX Ta iX 06PODOKMK, 34IMCHEHHA Aianory Ta ynpaBaiHHA KOMN'IOTEPOM i MOro pecypcamu. 3HakOMCTBO 3
pisHMMM TUNaMK iHTepdeiciB onepauiiHmx cuctem (MS DOS, MS WINDOWS i T.1.), nonerwye ctyaeHTam BUBYEHHSA NPUKAALHOTO
nporpamHoro 3abesnedyeHHs (MS OFFICE, MS FOXPRO, i T.4.) i cneuianizoBaHoro 3a6esnedeHHs (MMM QSB +, MMM STATISTICA)
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Hes3aNexHo Big, ix Bepcii. Bubip nporpamHoro 3acoby gns intoctpauii npuHUMNiB poboTM NPUKAAAHOMO Ta crewianisoBaHoOro
33be3neyeHHA BM3HAYAETLCA 3aBAAHHAMM, PO3B’A3yBAHHA AKMX NepenbayeHo Mporpamoro MigroTOBKM BULLOFO HaBYasbHOMO
3aKknagy ¢axisuis pisHUX cdep BUPOOHNYOT AiANbHOCTI.

3anponoHOBaHW HaBYaNbHUM NJAHOM PO3MOAIN FOANH HA BUBYEHHS KOMM' IOTEPHMX ANCLMNAIH, 30KPEMA ANUCLMNAIHK
«lHdopmaTUKa Ta iHPOpPMaLiHi TEXHONOTI», CTUMY/IIOE BMOTMBOBAHOIO CTYAEHTA NJaHyBaTW CBOK CaMOCTiMHY poboTy Ta
CaMOOCBITHIO AiANbHICTb, BiANOBIAHO A0 MAHY NPAKTUYHUX 3aHATb, A0 AKMX CAif4 ONPALOBATM NUTAHHA BUKAALEHI Y NeKLifXx,
03HAaNOMUTUCb CAaMOCTIHO 3 NEBHUMM NaKeTaMM NPOrpaMmHOro 3abesneyeHHs, gas TOro Wob maTv 3Mory BUKOHATU NPAKTUYHI
3aBAaHHA Ta iHAMBIAyanbHY poboTy. LLlopasy npu NigroTosLi 40 NPAKTUYHMX 3aHATb CTYAEHT NAaHYE CBOK CaMOCTilHY poboTy,
34iMcHIOE Bifbip Axkepen iHpopmaLii BignoBigHO 4,0 3aNpONOHOBaHMX Y Pi3HOTO Poay PeKOMeHAAAX, 34iACHI0E BUAINEHHA Yacy
ONA BUBYEHHA MUTaHb Ta BMKOHAHHA 3aBAaHb, BUKOHYE iHAMBIAyaNbHi 3aBAaHHA, POPMYE 3BiT NPO BUKOHAHHA NPaKTUYHOT
pob0oTH, TAaKMM UYMHOM 3ZINCHIOE KepoBaHy CaMOOCBITHIO AiAbHiCTb. KOHTPOAb BUKNafaya 3a pesy/nbTaTamMu BUKOHAHHA
NPaKTUYHMX POBIT Ta iHAMBIAyanbHUX 3aBAAHb CMOHYKAE CTyAEHTIB A0 peanisauii npouecis CAMO (camoakTyanisauii,
CaMOHABYaHHSA, CAaMOKOHTPOJ/II0, CAMOOLLIHKM, CamMOoynpaB/iHHA i camoopraHisauii), Takum YMHOM BMPOBAAETLCA noTpeba y
3406YTTi HOBMX 3HAaHb CAMOCTIHO 33418 BAACHOT peanisaui.

Po3B’A3yBaHHA 3aBAaHHA Ha KOMN'lOTepi He O3HAYa€ OTPMMAHHA OCTAaTOYHOro PO3B’A3KY (pesynbTaty). Barkansum
eTanom € iHTepnpeTaLia OTPMMAHOrO YMCESIbHOrO PO3B’A3KY (pe3ynbTaTy) i aHani3 Moro CTIMKOCTI. BBa)Kaemo BarKAMBUM
NPUAINATU yBary NOrAMGMEHHIO PO3YMIHHA EKOHOMIYHMX CUTyalii Ta NPOLECiB OMUCAaHUX Yy 3aBAAHHAX, A1A LUbOro
po3pobnATLCA A0AATKOBI CLEHAPIT | NMTaHHSA, WO A03BONAIOTb MOAENOBATU HOBI CUTYALi B 3a/1I€XKHOCTI Bif, 3MiHWU BUXiAHMX
YMOB [aHOi 3afadi. Taka rHyYKicTb 3aBAaHb 3abe3nevye MiKAMCUMNAIHAPHY iHTerpaLito, CTUMYNIOE NPOLLECU CAaMOOCBITHLOT
pianbHocTi. CKNnajaHHA A0AATKOBUX NWUTAHb 3A4iMCHIOETLCA B TICHOMY 3B'A3KY 3 OAEPMKYBAHWMM BUXiAHUMM dopmamu, Lo
BMMarae Big, CTyAeHTa BMKOHAHHA aHanisy oAep)KyBaHOi CUMBO/ILHOI i YNCNOBOI iHGOpPMaLii, i TaKUM YMHOM AAE PO3YMIHHA
NPaKTUYHOIO 3HAaYEHHA OTPUMAHMX pe3ynbTaTiB, CTUMYJIIOE OnepaLii aHani3y Ta CMHTesy.

MpuckopeHi Temnu pPO3BUTKY Cy4yacHUX iHGOPMALIMHUX TEXHO/OrM noTpebytoTb LWOPIYHO nepernsgatv CcKaag,
[OCNIAXKYBAHOrO NpOrpamHoro 3abesnedveHHsa. binblWw TOro, CTyAEHTM CTapwuMx KypciB 3mylleHi A0AaTKOBO 3almaTucs
CamoocCBiTOO, WOo6 nicna 3akiHyeHHs 3BO 6yTu ailicHo 3aTpebyBaHMM cydyacHMM daxiBLEM, a BUPOHIEHHI Npy BUBYEHHI AaHOI
OUCUMNNIHU HAaBUYKM NNaHYBAHHA, OpraHi3alii Ta NpoBagKeHHA CaMOOCBITHbOI AiANbHOCTI 4ONOMAratoTb iMm y upbomy. Baxknmsoto
bopmoto NiABULLEEHHA AKOCTI HaBYaHHA € NpoBeaeHHA GaKyNbTaTUBIB Ta pobOoTa CTYAEHTCbKMX HAaYKOBUX FYPTKIB.

ANbTEPHATUBHMM LUJAXOM BUPIWEHHA O3HayYeHoi Buwe npobiemu € iHPopmaTM3aLia BCbOrO HABYANLHOTO i
CaMOOCBITHbOrO npouecy. Llen wnax BMmarae BTiIeHHA mepexkesux Internet Ta intranet-texHonorit. PoboTu, aki BegyTbca B
LbOMY HanpAMmKY, CTaBnATb cobi 3a MeTy BNPOBaAKEHHA AUCTAHLIAHOIO HaBYaHHA. Peanisauis igei AMCTAHLIMHOrO HaBYaHHA
MO/IMBA MPU BMKOHAHHI LiNOro pAagy yMOB, Ha MepLIOMY MicLi cepef, AKMX CTBOPEHHA TexXHiYHOro 6asmcy: po3BMHEHOI
BHYTPILHbOBY3iBCbKOI intranet-mepexi 3 WBUAKICHUM BMxogom B Internet. Kpim TOro, Bak/JIMBOIO yMOBOIO € HAABHICTb
cnewiaNbHUX HAaBYaNbHO-METOAMYHMX MaTepianiB, OPIEHTOBAHMX HA AaHY GOPMY HABUYAHHSA, | NPOrPaMHO-TEXHIYHMX KOMMNEKCIB
OMCTaHUiIMHOIO HaBYaHHA. B AaHWMK 4ac iCHYOTb TaKi Komniekcu, ae nepenbavaeTbca peanisauis GyHKUil aBTeHTUdIKau,il
KOpUCTyBauiB, 06/iKy, BXiAHOrO KOHTPOAI, AOCTYNYy A0 €NeKTPOHHMX 6ibnioTeK, HaBYa/NIbHUX CUCTEM, EKCMEPTHUX CUCTEM,
NMPOMIXKHOTO i NiACYMKOBOIO KOHTPOJIO, TOLLO.

[ocnTb KopucHUM 3acobom € peanisauii BHYTPILUHbOBY3IiBCbKOT intranet-mepeski 3 goctynom po Office 365, Akui
ABNAETLCA 3PYYHUM 33COOOM KOMYHIKaLii MiXK CTYAEHTOM Ta BMK/N3Zavyem, MA€E LUMPOKUIM CMEKTP CepBiciB, LLO MONerwyoTb
KOMYHiKaL,ito, 403BONAIOTb NErKO OTPUMATK AOCTYN A0 €NeKTPOHHMX HaBYa/ibHUX MOCIOHMKIB, METOAMYHUX PeKOMeHAaL,il,
No/IeryOTb 3BOPOTHIN 3B"A30K CTYAEHT-BUKAaZau. 3acTocyBaHHto Office 365 B opraHisau,ii camocTiiHOi po60TM Ta CaMOOCBITHBOT
DIANbHOCTI CTYAEHTIB NPUAIAMMO OKpemy nybikaLito.

OAHi€lo 3 BaXKAMBUX Npobaem BUKNALAHHA KOMN IOTEPHUX AUCLUMNAIH € NpobaemMa MiXAMCUMNNIHAPHMX 3B’ A3KiB. AKLWO
KOHKPETHA AMCUMNAIHA AAE KOMMNNEKC «3aBAaHHA — MeTOAN», TO iHbOpMaLiNHI AncumMnAiHKM 3abe3nevyioTb KOMMNIeKc «3acobu —
npunomm». BoHM € O4HUMM 3 HEBEJIMKOI KiNIbKOCTI AUCUMMNAIH, L0 PO3BMBAOTb TaKi MPAKTUYHI HABUYKM, AKI NOTPIOHI He TinbKu
nif, Yac BUBYEHHSA iHLWWX AUCLUMMAIH, @ 1 BiAPa3y XK NiCiA BXOAKEHHS B NpodeciliHy AisnbHICTb. N5 LbOro Ay»Ke BaXKAnBo, Wob
3HAHHA Ta HaBMYKW, OTPMMaAHI Ha nepwomy Kypci, bynn 6 3aTpebyBaHi NpM BUBYEHHI AMCUMMNIH Ha CTapLMX Kypcax, npu
BMKOHAHHI KYpCOBMX, BUMYCKOBWUX Ta SUMIOMHUX POBIT, NpU NPOXOAMKEHHi Pi3HOTo poay NPaKTuUK.

Y 3B’A3KY 3 UMM € HeobXiAHWM TiCHMI KOHTAKT Ta OOMiH [0CBIAOM 3 BMMycKalouMmu Kadegpamu, WO A€ 3mory
PO3rAAHYTU Ta NOA0AATU NPO6aEMY, WO BUHUKAIOTL NP BUKOHAHHI KYPCOBUX, BUMYCKOBUX Ta AUMNIOMHUX PObIT, 3340B0O/IBHUTH
BMMOTM, WO Npea’aBAsatoTbCA A0 BUMYCKHUKIB 3aKnaais BULWOT ocBiTM poboTogasuamu. Jaa NiaBULLEHHA AKOCTI HaBYaslbHOMO
npouecy CTyAeHTam NPONOHYHOTLCA TaK 3BaHi po3paxyHKoBO-rpadiuHi 3aBAaHHSA, PO3B’A3yBaHHA AKUX NepeabayeHo Nporpamoto
daxisuis BMpobHMYOT cdhepu gianbHOCTI. Lle cnpuse NornMbAeHHo i 3aKpinJIeHHI0 NPAKTUYHUX HAaBUMYOK, NPUABAHHA 34aTHOCTI
WBMAKOro Aobopy HeobXiAHWUX NporpaMHMX 3acobiB i 3abe3neyeHHn ix AKICHUM B3aEMO3B'A3KOM A/1A BUPILLEHHSA NOCTaBJEHOr0
3aBAaHHA. BiaTak 3abesneuyerbca popmyBaHHSA iHGOpPMaTUYHOT KOMNETeHL,ii cydyacHoro ¢axiBusa y NeBHin raaysi.

KosKHa 3 po3rnaHyTUx npobnem € BaXKAMBOK cama No cobi, NpoTe TiIbKM KOMMIEKCHe iX BUPILEHHA A03BOAWUTbL
niaroTyBaT 3aTpebyBaHMX KOMNETEHTHWUX CrneLianicTie i 3a6e3neunTu ix 4oCTaTHIM piBHEM 3HaHb A1 YCNILWHOT KOHKYpPeHL,i Ha
PWHRY Npaui. AKWo npobaemn MeToAUYHOTO XapaKTepy MOXKHA NOAONATH 3yCUNNAMMU BUKIA[AYIB, TO PO3B’A3YBaHHA TEXHIYHUX
npobaem, Nos’A3aHMx 3 3abe3neyeHicTio KOMN'IOTEPHOID TEXHIKOK, HAABHICTIO LWBUAKICHOTO iHTEPHETY MOXYTb ByTU po3B’A3aHi
aaMIHICTPaTUBHUM Ta TEXHIYHUM nepcoHanom 3BO 3 BUKOPUCTAHHAM A0AaTKOBUX diHaHCOBMX pecypciB. Moaanblui po3Bigku
6yaemo 34iMCHIOBAaTM BAOCKOHANIOKOUM 3MICT AMCUMNNIHM Ta A06ip MeToAiB opraHisalii BUBYEHHA KOMN'IOTEPHUX AUCLMNAIH
BiANOBIAHO 3anMWMTam 4acy, 30Kpema 3a PaxyHOK MNOrAMBAEHHA MiIXAUCUMMNIHAPHMX 3B’A3KiB, PO3PO6NEHHA Ta HaBYaHHA
MeTOANKaM CaMOOCBITU CTYAEHTIB.

CnUCOK BUKOPUCTAHUX ArKepen
1. OdiuintHnit canT JoHHYET. [EnekTpoHHuit pecypc]. URL: http://donnuet.edu.ua (aata 3BepHeHHsA 05.04.2018).
2. TepHos C.0., beckpoBHuii O.l., DopTyHa B.B.BUKOPUCTAHHA KOMN'IOTEPHMX TEXHONOFIN Y CUCTEMI AUCTAHLNHOT NigroTOBKM
abiTypieHTiB. HaykoBa ckapbHuuAa ocBiTM [JoHeyumHu. 2015. Ne3. C. 53-57.

123



PHYSICAL & MATHEMATICAL EDUCATION issue 2(16), 2018

3. KoHuenuia iHpopmaTm3aLii BULLMX HABYA/IbHUX 3aKNaaiB: 3aTBepAKeHOo Konerielo MiHiCTepCcTBAOCBITU | HAyKM YKpaiHUBIg,
27 kBiTHA 2001 p. Ne 5/8-21. IHpopmaLiiHuit 36ipHUK MiHicTepcTBa OCBiTH | HayKkK YKpaiHu. 2001. Ne13. C. 3-10.

4. MMpo KoHuenuito HauioHanbHOi nporpamu iHdopmaTtusauii: 3akoH YKpaiHu Big 4 nwotoro 1998 poky N 75/98 URL:
http://zakon1l.rada.gov.ua/laws/show/75/98-%D0%B2%D1%80 (aaTa 38epHeHHsn 25.03.2018).

5. Tpo ocHOBHi 3acagn po3BUTKY iHGOpMaLiMHOro cycninbcTea B YKpaiHi Ha 2007—-2015 poku: 3akoH YKpaiHu Big, 9 ciuHA
2007 poky Ne 537-V. URL: http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi (aata 3sepHeHHs 25.03.2018).

6. MMpo BuuLy OCBIiTY: 3aKoH YKpaiuu Big 01.07.2014 Nel1556-VII. URL: http://zakon3.rada.gov.ua/laws/show/1556-18/page5
(aaTa 3BepHeHHs 11.05.2018).

7. Mpo 3axo4m WwoA0 PO3BUTKY HALLIOHANbHOT CKNafoBoi rnobanbHoi mepeski IHTepHeT Ta 3abe3neyeHHs LWMPOKOro A0CTyny A0
ujiei mepexi B YKpaini: Yka3 Npe3sngeHta Ne 928/2000 sig 31 amnua 2000p.
URL: http://zakon3.rada.gov.ua/laws/show/928/2000 (aaTa 38epHeHHsA 11.05.2018).

8. JlaBpos €.A., bapueHko H./1. CTBOpeHHA eNneKTPOHHOro Kypcy 3 aganTalielo 40 CTUAIB BUBYEHHSA. Hayka i meToamka. 2009.
Nel7. C. 41-45.

References

1. Ofitsiinyi sait DONNUET. [Elektronnyi resurs]. URL: http://donnuet.edu.ua (data zvernennia 05.04.2018).

2. Ternov S.0., Beskrovnyi O.l., Fortuna V.V.Vykorystannia kompiuternykh tekhnolohii u systemi dystantsiinoi pidhotovky
abituriientiv. Naukova skarbnytsia osvity Donechchyny. 2015. Ne3. S. 53-57.

3. Kontseptsiia informatyzatsii vyshchykh navchalnykh zakladiv: Zatverdzheno kolehiieiu Ministerstvaosvity i nauky Ukrainyvid
27 kvitnia 2001 r. Ne 5/8-21. Informatsiinyi zbirnyk Ministerstva osvity i nauky Ukrainy. 2001. Ne13. S. 3-10.

4. Pro Kontseptsiiu Natsionalnoi prohramy informatyzatsii: Zakon Ukrainy vid 4 liutoho 1998 roku N 75/98 URL:
http://zakonl.rada.gov.ua/laws/show/75/98-%D0%B2%D1%80 (data zvernennia 25.03.2018).

5. Pro osnovni zasady rozvytku informatsiinoho suspilstva v Ukraini na 2007-2015 roky: Zakon Ukrainy vid 9 sichnia 2007 roku
Ne 537-V. URL: http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi (data zvernennia 25.03.2018).

6. Pro vyshchu osvitu: Zakon Ukrainy vid 01.07.2014 Ne1556-VII. URL: http://zakon3.rada.gov.ua/laws/show/1556-18/page5
(data zvernennia 11.05.2018).

7. Pro zakhody shchodo rozvytku natsionalnoi skladovoi hlobalnoi merezhi Internet ta zabezpechennia shyrokoho dostupu do
tsiiei merezhi v Ukraini: Ukaz Prezydenta Ne 928/2000 vid 31 lypnia 2000r. URL:
http://zakon3.rada.gov.ua/laws/show/928/2000 (data zvernennia 11.05.2018)

9. Lavrov Ye.A,, Barchenko N.L. Stvorennia elektronnoho kursu z adaptatsiieiu do styliv vyvchennia. Nauka i metodyka. 2009.
Ne17.S. 41-45.

METHODICAL AND ORGANIZATIONAL PROBLEMS OF TEACHING COMPUTER DISCIPLINES
IN THE HIGH SCHOOL OF EDUCATION ECONOMIC PROFILE
Serhii Ternov, Tetyana Kvitka, Olha Kopaihora
Donetsk National University of Economics and Trade named after Mikhail Tugan-Baranovsky, Ukraine

Abstract. The organizational and legal principles of computer disciplines teachingare described and the experience of
teaching computer disciplines in the higher education institution of the economic profile is explicated. The role of self-directed
work and self-education activity has been increasedat the present stage, because 120 academic hours are allocatedby the
curriculum on the study of computer disciplines butonly 41% of hours of required classroom instruction and 59% of self-directed
work are required. Such a division leads to the fact that in pursuance of practical tasks and individual work there are only two
academic hours of classes per week. Therefore, thereis a growing need to developed disciplinemethodological learning and
teaching support material forself-directed work and preparation for practical classes. The article focuses on approaches to the
study of system, applied software, organization of studying of discipline, self-directed work and self-education activity, approaches
to the selection of tasks for studying at practical classes and during self-directed work. The attention is paid to the dynamic
development of information technologies and their impact on the educational process in the field of using the Internet and Intranet
networks. According to the authors the tasks for practical classes, self-directed work and self-education activities should be drawn
up in such a way that they model the elements of future professional activity of higher education graduates, which correspond to
the level of development of modern information technologies in the industry. The necessity of taking into account the
interdisciplinary connections of computer disciplines for their further practical use in the study of special disciplines, the execution
of course papers and thesis, passing of practice is highlighted. If a particular discipline gives the complex "tasks - methods", then
information disciplines provide a complex of "means - receptions". They are one of the few disciplines that develop such practical
skills that are needed not only during the study of other disciplines but also immediately after joining a professional activity. For
this, it is important that the knowledge and skills acquired in the first year would be in demand in the study of disciplines in senior
courses. The proposed approach to the solution of organizational and methodological problems in the teaching of computer
disciplines helps to deepen and consolidate practical skills, gaining the ability to quickly find the necessary software tools for
solving the problem.

Keywords. Computer disciplines, organization of practical classes, self-directed work, self-education activities.
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BU3HAYEHHA EQEKTUBHOCTI NIArOTOBKU MAMBYTHIX MATICTPIB 3 TYPUSMO3HABCTBA
[10 NPOEKTHOI MPO®ECIMHOI AINIbHOCTI

AHomayia. Y cmammi oxapaKmepu308aHO MOMAUBOCMI BU3HAYEHHA egekmusHocmi nidzomosKu malibymHix
maeicmpie 3 mypusmosHascmea 00 NMpPoeKmHoi npogeciliHoi dianeHocmi, 06rpyHMo8aHO CymHicme MOHAMb «Kpumepiti» ma
«IMOKA3HUK» 011 KiflbKiCHO20 OYiHI08AHHA npogheciliHux KomnemeHuil malibymHix mazicmpie 3 mypu3mo3Haecmea 3a bazamoema
IX CMpyKmMypHUMU KOMMOHEHMAaMu, BU3HAYeHO HA OCHO8i 3mMicmy 0C8imHbO-NpogeciliHux npozpam ma 0c8imHbo-
KeanigikayiliHux xapakmepucmuk malibymHix mazicmpie 3 mypusmo3Haecmea 0CHo8Hi npogeciliHi pyHKYii, KomnemeHuii ma
KoMremeHmMHoCmi; Kpumepiamu 20mosHocmi 00 npoekmHoi npogeciliHoi dianeHoCmMi 8u3HaYeHo: MoMUBayiliHO-YiHHICHUU,
KoeHimusHuli, npogeciliHul, KpeamugHud.

MomusauiliHo-uiHHicHuli Kpumepili cgopmosaHocmi 2omosHocmi malibymHix Mmazicmpie mypusmosHascmea 00
npogeciliHoi npoekmHoi difsnbHocmi nepedbavae HasgsHicMeb yinicHoi cucmemu ysaeneHb wodo malibymHsoi npogecii, HaasHicmeo
coyianbHUX yCMAaHOB0OK CMOCOBHO (haxosoi disanbHOCMi, nompeb HasyasnbHOI QignbHOCMI, Yyc8iOOMAEeHHA Memu Mi020mosKuU.

KoeHimusHuli Kpumepili nepedba4yae HAABHICMb MeB8HO20 PiBHA MeopemuYHUX 3HAHb W000 CymHocmi, (PyHKUil,
nepedymos ycniwHoi npodeciliHoi dianbHocMi, HABYMMA KOHCMPYKMUBHUX, €8pUCMUYHUX MA CUCMEMHUX 3HaHb, yMiHb ma
HOBUYOK 3acmocosysamu npogeciliHo-3Havywi enemeHmu oceimu y npoueci paxosoi camopeanizayii.

Mpodgpecitinuli kpumepili € cucmemotro 0ili w000 Po3e’a3aHHA npogheciliHux 3a80aHb, AKI N08’A3GHI 3 yc8idOMAEHHAM,
crnpuliHAMMAM ma OyiHIB8AHHAM 8aX(IUBOCMI Ma npecmuxcHocmi malibymHeoi npogeciliHoi dianeHocmi. [JaHuli KOMIoHeHmM
0eMOHCMPYE 20MOBHICMb MPAKMUYHO20 30CMOCY8AHHA HAbymux 3HOHb, 8MiHb MQA HABUYOK y MalibymHil npogeciliili
dianeHocmi.

KpeamusHuli kpumepili po3Kpusae 8MiHHA cmydeHmMa HecmaHOapPMHO i Me8opYO peanizogysamu pesyabsmamu C8oei
HasyasnbHOI digneHocmi 001 30ilicHeHHA npogeciliHux 0ili, 8USHAYAE CHOPMOBAHICMb 20mosHoCMi MalibymHbo20 axisys
mypu3mMo3HA8Ccmaa Wooo meop4yo2o 8UpPileHHs CKAAOHUX NpogeciliHux 3a80aHb.

Kntoyoei cnoea: mypusm, mazicmp 3 mypusmMo3HAecmea, suwjd 0ceima, Kpumepii, MOKA3HUKU, pieHi, npogeciliHa
KoMnemeHmMHicme, NPoeKmHa OifianbHicme, npogeciliHa disnsbHicme.

MNocraHoBKa npobaemu. MNpobiema BM3HaYeHHA ePEeKTUBHOCTI GOPMYyBaHHA KOMMETEHLN Ta KOMMNETeHTHOCTeN — ue
npobsaema BU3HAYEHHA PE3yNbTAaTUBHOCTI OCBITHbOrO npouecy. EGeKTUBHICTb € AKICHUM MOKAa3HMKOM OCBITHBOFO MpoLLecy.
OAHMM 3 OCHOBHMX MNOKa3HWKiB ePeKTUBHOCTI HaBYAHHA € piBEHb 3HaHb, YMiHb Ta HABMYOK BUMNYCKHWKIB abo piBeHb ix
KOMMETEHLi W Ta KOMNETeHTHoCTel. HaBYyaHHA B 3aK/iafjax BMLLOT OCBITM CMpsAMOBaHe Ha Te, W06 AOCAITM NOBHOLHHOMO
33aCBOEHHSA CTYZAEHTaMM 3HaHb Ha HaMBULWOMY piBHi. HallBUWMIA piBeHb 3aCBOEHHA 3HaHb — L AKiCHi 3HaHHA. BianosigHo,
epeKTUBHICTb OCBITHbOTO MPOLECY BUMIPHOETLCA Nepeaycim AKicTio 3HaHb. Ocob1MBicTb NPodeciiHOT NiAroTOBKM B TOMY, LLO He
MO/IMBO TOYHO BKA3aTW MapameTpu, KpuTepii, MOKA3HMKM TOLLO, 33 AKMMM MOXKHa 6yno 6 4YiTKO BU3HAUYUTU pe3y/nbTaTu
neparoriyHol AianbHOCTI — pe3ynbTaTty ocsiti [1, c. 212].

KinbkicHe ouiHOBaHHA NpodeciiHMX KOMMNeTeHL,in 3a 6araTbMa ixX CTPYKTYPHUMU KOMMNOHEHTAaMW YCKAagHEHa, Y 3B’'A3KY
3 HeAOCTaTHbOK PO3BMHEHICTIO KBa/NiMeTpii B ranysi niaroToBKM MalbyTHiIX maricTpiB TypuM3MoO3HaBCTBa. TOMYy 33 OCHOBY
BM3HAYEHHA Ta OUiHIOBAaHHA NpodecinHUX AKoCTel MalbyTHIX MaricTpiB TYpM3MO3HABCTBA MM B3SI/IM OCBITHbO-MPOGECiliHI
nporpamu Ta OCBiTHbO-KBaNidiKaLiiHi XapaKTePUCTUKN MalbByYTHIX maricTpis TYpM3MO3HaBCTBA [2], B AKMX HaBeaeHi BMOMM 40
bopmyBaHHA KOMMETEHLi | KOMNeTeHTHOCTen BUNYyCcKHMKa BH3 ocBiTHbOro piBHA «maricTp» cnewianbHOCTi « TypU3MO3HaBCTBOY,
BM3HaueHi KBanidikauiliHi Ta 3aranbHonpodeciiiHi Bumorn. KeanidikauinHi BUMorn maiibyTHix maricTpis TypM3mo3HaBcTBa bynm
NOKNafEeHi B OCHOBY CTBOPEHHA i CyNPOBOAXKEHHA TYPUCTUUYHNX NPOEKTIB, BUKOPUCTAHHA NPOEKTHOI AiANbHOCTI ANA NigroToBKM
MalBYTHIX MaricTpiB TypM3MO3HABCTBA, a 3arasbHOMPoOdeciiHi — MeTogUYHMX npuitomis, Wo 6yan 3acTocoBaHi B
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eKcnepuMeHTabHUX rpynax.

AKTyanbHicTb nonepegHix gocnigeHb. [JoCnigKeHHI0 TEOPETUYHMX Ta NPaKTUYHUX OCHOB NpodecinHOi TYpUCTUYHOT
OCBiTM MPUCBAYEHi HayKoBi poboTu J1. BopoHkoBoi, 0. 3emniHoi, |. 3opiHa, B. KBapTanbHoBa, /1. KHogenb, T. Kyapsasuesoi,
B. lo3oseubKoi, /1. MosaxkHoi, B. Monyau, /1. CakyH, /1. YcTumeHko, B. ®epopueHko, H. PomeHko, H. Xminapuyk, I'. Liexmictposoi
Ta iH.

BUKOpUCTaHi meToau pocnig:KeHb : TpaauuiliHO-negaroriyHi (nesaroriyHe cCnocTeperkeHHs, AocaigHuubKa beciga,
BMBYEHHA 1 y3ara/sibHeHHA NesaroriyHoro A0cCBigy, nepwoaKepes, BUBYEHHA LOKYMEHTALl, NPOAYKTIB AiANbHOCTI CTyAEHTIB),
neparoriyHMii eKCNepUMEHT, COLIONOriYHI MeToamn (OMUTYBaHHA, aHKEeTYBaHHA), KinbKicHi meToau (06pobKa pesynbraTis
CNOCTEepPEXKeHb i EKCNepPUMEHTIB Ta MOAENIOBAHHSA, AiarHOCTMKA, MPOrHO3yBaHHA, KOMN'tOTepM3alia HaBya/lbHO-BUXOBHOIO
npouecy).

MerTa cTaTTi — OXapaKTepu3yBaTh KPUTepIi i NTOKa3HUKK pOpMyBaHHA rOTOBHOCTI MalbyTHIX MaricTpiB 3 TYypU3MO3HaBCTBa
0,0 NPOEKTHOI NpodeciliHOT AifANbHOCTI.

Buknag ocHoBHOro marepiany. pobnemy BWU3HAUEHHA KPUTEpiiB i MOKAa3HMKIB y NeaaroriyHoOMy [OCHiAMEHHI
0OnpaLboByBa/ 3HAYHA KiNIbKiCTb BiAOMMU BITYM3HAHMX Ta 3aKOPAOHHMX HAYKOBLLB.

PesynbTatM aHanizy ncuxonoro-nefaroriyHoi fnitepaTypyu 3 LbOro MUTaHHA AaloTb 3MOTYy BigMITUTK, WO NOHATTA
KKpUTEPI» HAYKOBL, pO3rNAAatoTh AK:

— 03HaKy, Ha OCHOBI AKOi 3A4iACHIOETLCA OUiHKA, BM3HA4YeHHA abo Knacudikauis 4oro-Hebyab, MIpUIO CyOMKEHb,
OLiHIOBaHHSA [3].

— NOKa3HMK, 06’EKTMBHUI NposB Yoro-Hebyap [4, c. 42-44];

— CTAHAAPT, HA OCHOBI IKOTO MOKHA OLHWUTW, NOPIBHATW peasibHe nedaroriyHe ABULLE, Npolec abo AKICTb 3a eTaNIoHOM
[5,c. 1];

— niacTaBy A/1A OLiHIOBAHHSA, BU3HaYeHHs abo Knacuoikau,ii yorocs; mipuso [6].

— MipUno A1 BU3HAYEHHS, OLLiIHIOBaHHSA NpeaMEeTa, ABULLA; 0O3HaKY, B3ATY 3a OCHOBY Kaacudikauii [7].

— AKOCTI, BNACTMBOCTI i 03HAKM 06’€EKTA, WO JOCNIAKYETLCSA, AKi 4at0Tb 3MOTY OLiHUTU MOTO CTaH i piBeHb GYHKLIOHYBAHHSA
Ta po3BUTKY [8, c. 264].

Y Halomy AOCNiAXKEHHI NOHATTA «KPUTEPIN» BUKOPUCTOBYETHLCA AK BIACTUBICTb, OPIEHTMP, iIHAMKATOP, HA OCHOBI AKOTO
BifOyBaETbCA OLHIOBAHHA CTaHy CHOPMOBAHOCTI FOTOBHOCTI A0 NPOdecCiMHOi NPOEKTHOI AifNbHOCTI MaWbyTHIX maricTpis
TYPM3MO3HaBCTBa.

LlikaBuM O1A HAWoOro AOCNIAMKEHHA BBAXKAEMO BM3HauyeHHA A. FanimoBa, AKMIM 33a3HAYaE, WO «KPUTEpilt BUparKae
Hal3arasbHilly CyTHiCHY O3HAKY, HAa OCHOBI AKOI 34iMCHIOIOTb OLLIHIOBAHHSA, NOPIBHAHHA peasbHUX NeAaroriyHuX ABULL, MPU LbOMy
CTYMiHb BMABY, AKiICHa CGOPMOBaHICTb, BUSHAYEHICTb KPUTEPID BUPAXKAIOTLCA Y KOHKPETHUX NOoKasHUKax» [9, c. 93].

KomnoHeHTOM KpuTepito € NOKa3HMK. MOKA3HUK AK KOMMOHEHT KPUTEPIO € TUMOBUM i KOHKPETHUM NPOABOM OJHIEI i3
CYTTEBMX CTOPIH NEBHOI AKOCTi 0cOBUCTOCTI. Moro BUKOPUCTAHHA AOMNOMArae OLLHATY AKICTb | piBeHb ii chopMOBaHOCTI.

[JeTanisyemo KpuTepii chOpMOBAHOCTI HABMYOK MNPOEKTHOI [AiANbHOCTI MAMBYTHIX MaricTpis TypM3MO3HaBCTBA 3a
[,0MNOMOIOH0 CYKYMHOCTi OCHOBHMX NMOKA3HWKIB, AKi PO3KPUBAIOTb NEBHWUI PiBEHb BONOAIHHA HaBMYKaMM NPOEKTHOI NnpodeciiHoi
LiANbHOCTI.

0.B. BapabaHwwkos [10, c. 45], BBaXKaE, WO KpuTepii NOBUHHI ByTU 06’EKTUBHMMMU (pe3ynbTaTh MatoTb Bignosigatu
neparoriyHOMy ABWULLY), YHiIKaNbHUMKU (He MNOBMHHO OYTM B3AaEMHO NepeciYHUX KPWUTEpiiB Ta iX MNOKa3HMKIB), NMOBHWMM
(oxonntoBaTK HaMbiNbLW 3HAYHI 1 CTiliKIi CTOPOHM NeAaroriYHoro ABULLA), HaZIMHUMK (Mae ByTV AOCTOBIPHUIA Pe3yNbTaT Y Pi3HUX
YMOBaXx) i 3p03yminiMmu (yci eKcnepTu matoTb 04HO3HAYHO TAYMaAYUTU KPUTEPIi Ta iX NOKa3HUKM).

JoTpumytouncb 3abesneyeHHs LMX BUMOIN, MW MPONOHYEMO BMOPATU B AKOCTI KpuTepiie edpeKTUBHOCTI GOpMyBaHHSA
HaBMYOK NPOEKTHOI NpodecinHOT AiANbHOCTI MalibyTHIX MaricTpiB TYPU3MO3HABCTBA TaKi: MOTUBALINHO-LiHHICHUI, KOTHITUBHUN,
npodecinHuit, KpeaTUBHUIA.

MomusauyiliHo-yiHHicHUl KpuTepii chopMOBaHOCTI FOTOBHOCTI MalbyTHIX MaricTpis Typnu3mMo3HaBCTBaA A0 NpodecinHoi
NPOEKTHOI AianbHOCTI nepenbayae HaABHICTb Yy MalbyTHIX ¢axiBLiB TypM3MO3HABCTBA LiNICHOI CUCTEMM YSB/EHb LWOAO
MalbyTHLOI Npodecii, HaABHICTb coLiasbHUX YCTAaHOBOK CTOCOBHO $axoBOi AiANbHOCTI, HAABHICTb MeTU, NoTpeb HaBYaNbHOI
OiANBHOCTI, YCBIAOMNEHHA MEeTU MiArOTOBKM, a TaKOX CPOPMOBAHICTb MO3UTUBHOIO CTaB/NIEHHA CTYAEHTIB A0 HaB4asbHO-
ni3HaBa/bHOI Ta MalbyTHBLOT NPOECiHOT AiANBHOCTI; HAABHICTb CTIMKOT MOTMBALLIT Y MpoL,ecax HaBYaHHA Ta BUKOHAHHSA 3paskKis
npodecinHux 3aBaaHb. [JaHui KpUTepili XxapaKTepu3yeTbca CHOPMOBAHICTIO HaBYAIbHUX Ta Mi3HABAZIbHUX MOTUBIB, HaXKaHHAM
[0cAraTM NpPodecimHOro 3poCTaHHs, WO aKTyanisye NpodeciiHMA CaMopO3BUTOK MalibyTHbOro daxisuA. OCHOBOI OLHIOBAHHSA
TYT BUCTYNAE MOTUB — BHYTPILIHA CNOHYKa A0 Ail.

MoKa3HWKamMM AN BU3HAUYEHHA pPiBHA CPOPMOBAHOCTI FOTOBHOCTI MalbyTHiX MaricTpis TypM3Mo3HaBCTBa 0 npodeciinHol
NPOEKTHOI AifNbHOCTI 3@ MOTBALiMHO-LiHHICHUM KPUTEPIEM € LiHHICHEe CTaB/leHHA A0 ManbyTHbOI npodeciiHoi AisanbHOCTI,
cPOpPMOBaHiCTb HaBYa/NbHUX Ta Mi3HAaBaNbHUX MOTWBIB, MParHeHHA A0 CamMoOCTiiHOro 3406yTTa (axoBUX 3HaHb, BMiHHA
OpraHisyBaTh BAACHWI Mi3HaBaNbHUIM NpoLec, 34aTHICTb BU3HAYUTKU CTpaTerito HaBYasbHOI AifNbHOCTI (NOCTAHOBKA Uinein Ta
3aBAaHb, BMBIp MeToAiB Ta 3acobiB HaBYaHHA, KOHTPOJ/Ib 3@ HaBYAHHAM); MParHeHHA A0 peanisauii BAacHWX 3aibHocTei,
MOK/IMBOCTEN, OCOBUCTUX AKOCTEM; CTYyMiHb aKTMBHOCTI i CAMOCTIMHOCTI PO3yMOBOI AiA/MIbHOCTI, WO AA€ 3MOry peanisyBaTu
iHOMBIAYaNbHY NPOrpamy CaMopO3BUTKY i CAMOOCBITH; PiBEHb OBOIOAIHHA MabyTHIMU paxiBLAMM OCHOBHUMM i crieliaibHUMK
PO3YMOBMMM OMEPALLAMU Yy NMPOLECI OCMUC/IEHHS PaKTiB Ta ABULY TYPUCTUYHOI Lif/IbHOCTI, 34aTHICTb A0 pedeKcii BnacHoi
$axoBoi AifANbHOCTI, camoperynauia 0CcobUCTOCTI AK PeTPaAHCAATOPA LiHHICHOrO CTaBNeHHA A0 MaibyTHboi npodeciiHol
LiANbHOCTI.

Y KOHTEKCTi Halworo focAiAXeHHA BU3Ha4YaIbHUMM 1A BCTAHOBNEHHA KiZIbKICHUX XapaKTePUCTUK HaBeAEHMX MOKa3HUKIB
33 OKPEC/IEHMM KPUTEPIEM €: Mipa YCBIAOMNEHHA 3HayeHHs NpodeciMHOi NiAroTOBKM i CBiAOME CTaBAEHHA 40 ManbyTHbOI
npodoecii; cTiliKMIA iHTepec 40 HaBYaHHA Ta MalibyTHLOT NpodeciMHOI AiANbHOCTI; HABYaNbHA iHiLiaTUBHICTb; 6aXKaHHA O0BONOAITU
3HAHHAMMW, YMIHHAMM Ta HaBMYKaMK GaxoBOi AiANbHOCTI; YCBIZOMAEHHA OCOBUCTICHOrO CeHcy Ta 3HauywocTi npodeciiHoro
CaMOBAOCKOHA/NIEHHA, a BigTaK — IHTEHCMBHICTb Yy4acTi B HaB4Ya/ibHO-Ni3HABA/bHIMA  AiANbHOCTI, nNoCTiiHe d¢axoBe
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CaMOB/JOCKOHANEHHSA.
KorHiTuBHMIA KpuTepin nepenbayae HasBHICTb Y MalbyTHIX MaricTpiB TYpM3MO3HABCTBa MEBHOMO PiBHA TEOPETUYHUX

3HaHb WOAO CYTHOCTI, PYHKLiM, nepesymoB ycniwHoi npodeciliHoi AianbHOCTI, HABYTTA KOHCTPYKTUBHUX, €BPUCTUYHUX Ta

CUCTEMHMUX 3HaHb, YMiHb Ta HABMYOK 3aCTOCOBYBaTW NPOQECitHO-3HAUYLLI esleMeHTU OCBITU Y Npoueci ¢axoBoi camopeanisauii.

MoKasHMKaMn A1A BU3Ha4yeHHs cpOpPMOBaAHOCTI KOFHITUBHOrO KpUTEPIto € piBEHb OBO/IOAiHHA, 3aCBOEHHA 1 OMNepyBaHHA
cTyaeHTamn $axoBOK TEPMIHOJIOTiEID, 3HAHHA CYTHOCTI, 3MiCTy ManbyTHbOI NpodeciliHOi AiANbHOCTI, a TakoX dopm i Bugis
Cy4acHMX iHPpOPMaLIAHMX Ta EKOHOMIYHMX TEXHOJOTiN, 0COBMBOCTEN IX BUKOPUCTAHHA Y NPOdECiiHIA NPOEKTHIl 4ianbHOCTI.

KinbKicHOIO XapaKTepPUCTMKO OLiHIOBaHHSA PiBHA CPOPMOBAHOCTI MOKA3HMKIB 32 O3HAYEHUM KPUTEPIEM C/YTYE Ai€BICTb
3HaHb — HasABHICTb YMiHb X 3aCTOCYBaHHA y NpoLeci po3B’A3aHHA NPaKTUYHUX 3aBAAHb, WO, Ha AyMKY J1. Apolyk, nepeabadae
KOHKpeTHe BM3HAYeHHA OCHOBHMX HAMpPAMIB 3aCTOCYBaHHA 3HaHb Y MPAKTUYHIA AiANBHOCTI Ta 3MICTOBHY XapaKTEpPUCTUKY
MeTOAiB, NpoLeayp i METOAMKM Aili WOA0 BUKOPUCTAHHA TEOPETUYHMX | MPAaKTUUYHMX 3HaHb [11, c. 212].

[0 nokasHUKiB LbOro KpMTEPito BiAHOCMMO TaKOXK: PiBEHb 3aCBOEHHA TYPUCTCbKUX MOHATb | NPOABY 3HaHb, 34aTHICTb A0
TBOPYOI AiANbHOCTI WOA0 peanisalii 3acBOEHMX 3HAHb i BMiHb (OTPMMaHHA HOBMX 3HaHb Ha 6a3i MMHYAKNX) Ta 34aTHOCTI OLiHIOBaATH
CBOI AiANbHICTb (Nif YaC HaBYaHHA, CaMOHaBYaHHSA, Mg, Yac BMKOHaHHA npodeciliHnx 060B’A3KiB), BONOAIHHA NpodeciiHo-
3HAYYLLMMM TEXHONOTiAMM, MeTodamu Ta dopmamu MalbyTHbOI NpodeciMHOT AiANbHOCTI, 3HAHHA | PO3YMIHHA OCHOBHWX
npodeciMnHNX NOHATL | HOPM, HEOBXIAHWUX ANA AAHOTO BUAY AiANbHOCTI.

MpodecinHnii KpUTepiA € CUCTEMOIO AiN WOoA0 POo3B’A3aHHA NpodeciiHMX 3aBaaHb, AKi NOB'A3aHi 3 YCBIAOMNEHHAM,
CNPUMAHATTAM Ta OLHIOBAaHHAM Ba}/IMBOCTi Ta NPeCTMXKHOCTI ManbyTHboi npodecinHoi aianbHocTi. [aHWUA KOMMNOHEHT
OEeMOHCTPYE FOTOBHICTb NPAKTUYHOIO 3aCTOCYBaHHA HabyTUX 3HaHb, BMiHb Ta HaBMYOK Y MalbyTHil npodeciiHii gianbHOCTI,
po3pobneHHn Ta peanisaLii TYPUCTCbKUX NPOEKTIB.

MoKa3HWKamMK ANA BU3HAYEHHA CPOPMOBAHOCTI FrOTOBHOCTI MalbBYTHIX maricTpiB TypM3mo3HaBCTBA 40 npodeciiHol
NPOEKTHOI AiANbHOCTI 32 NPodeCiNHUM KpUTEpPIEM € 34aTHICTb A0 NpodeciiMHOI camopeanisauii, yMiHHA CTaBUTU MeTY i 3aBAaHHSA
npodecimHOro camMoBAOCKOHAIEHHA, NaHYBaTU KPOKU WOA0 iX AOCATHEHHS; Hano/ernmBeicTb Ta AUCUMMNIIHOBAHICTb Nig, Yac
BMKOHAHHA HaBYa/bHWX 3aBAaHb Ta AOCATHEHHS Uisel CaMOBLOCKOHA/NEHHA; 3[4aTHICTb pO3BMBATM Ha OCHOBI MpodeciliHo
opieHTOBaHOI $paxoBoi MiAFOTOBKM NPUKAAAHI 3HAHHA, YMIHHA W HaBUYKK, cneuianbHi i ncMxodisnyHi AKocTi, HeobxigHi ana
ycniwHoi npodecinHoi AianbHOCTI; cpopmoBaHicTb NpodeciiHMX BMiHb, WO CBIAYNTL NPO rOTOBHICTb A0 NpodecinHOi AianbHOCTI,
po3pobneHHA Ta peanisaLii TYPUCTCbKUX NMPOEKTIB.

KpeaTuBHUI KpuTepilt cpopmoBaHOCTI rOTOBHOCTI MaibyTHIX MaricTpiB 3 TYpM3MO3HaBCTBa 40 NPOEKTHOI npodecinHoi
LIANBHOCTI PO3KPMBAE BMIHHA CTyAeHTa HeCTaHZAPTHO i TBOPYO peasiisoByBaTW pe3y/ibTaTh CBOEI HaBYaNbHOI AiANbHOCTI AnA
34iiICHEHHA nNpodeciMHuX Aii, BU3HAYae cPOPMOBaHICTb TOTOBHOCTI MalibyTHbOro ¢axiBuA TYpU3MO3HABCTBA WOA0 TBOPYOro
BUPIiLWEHHA CKNagHUX npodeciMHnxX 3aBaaHb, po3pobaeHHs i peanisaLii TYpUCTCbKUX NPOEKTIB.

k. Tindopa NpUnoB A0 BUCHOBKY, LLLO KPeaTUBHICTb (AK TepMiH yBeAeHO B HayKOBWI 06ir came LM A0CNIAHUKOM)
XapaKTepU3yeTbCA WiCTbMA OCHOBHMMU MapameTpamu:

1) 3paTHICTIO L0 BUABNEHHA 1 GOpMyntoBaHHA Npobnem;

2) 34aTHICTIO A0 reHepyBaHHA BEMKOI KibKOCTi iaew;

3) rHyyYKicTIO — 34aTHICTIO 0 NPOAYKYBAHHA HAWPI3HOMAHITHILUMX AYMOK;

4) opuriHanbHIcTIO — 34aTHICTIO BiANOBIAATM HAa NOAPA3HMKU HECTaHA4APTHUM cnocobom;

5) 34aTHICTIO BAOCKOHANOBATU CipuiiMaHnii (abo maHinynboBaHuMIA) 06’€KT, joaatoum nesHi geTani;

6) 34aTHICTIO po3B’A3yBaTM NPO6AEMM WAAXOM peani3aLii BiaNoBiAHMX aHANITUKO-CUHTETUYHUX onepauin [12].

B cyyacHux ymoBax, sk BigsHayana O. KynbumubKa, KpeaTUBHICTb PO3YMItOTb AK 34i0HICTb, AKA BUABNAETHCA Y 343aTHOCTI
CTBOPIOBATU HE3BMYHI i HECTAHZAPTHI ifel, BiAXOAUTU Y MUCNEHHI Bi4 TPagMLUiMHMX CXeMm, WBUAKO BUpiWyBaTM npobnemu i
cuTyauii. KpeaTMBHICTb OXONNIOE NEBHY CYKYMHICTb MUCAUTENbHUX NPOLLECIB | AKOCTel ocobucTocTi [13, c. 167].

CTOCOBHO AiarHOCTMKM KpeaTuBHOCTI M. Bonnax i H. KoraH BUCNI0BAIOIOTLCA NPOTU KOPCTKMX NiMiTiB Yacy, atmocdepun
CYNepHULTBA i EAUHONO KPUTEPItO NPaBW/Ib- HOCTI BiANOBIAi, TO6TO BiAKMAAIOTb TaKMIN KPUTEPIN KPpeaTUBHOCTI, AK TOYHICTb. Ha
OYMKY UMX HAayKOBLLIB, 415 NPOABY TBOPYOCTI NOTPiOHa HEBMMYLLEHA, BilbHa o6cTaHoBKa [14, c. 61].

B AKOCTi KpUTepiiB KPEaTUBHOCTI AOLINBHO PO3FAAAATA KOMMNIEKC TaKUX BAACTUBOCTEN iHTENEeKTYaNbHOI AiANbHOCTI:

— NOBGIXKHICTb (KiNbKICTb ifeMN, WO BUHUKAIOTb 32 OAMHULLO Yacy);

— opuriHanbHIcTb (34iBHICTL NPOAYKYBATU «PiAKICHI» iAel, BiAMIHHI Bif 3araibHONPUNHATUX, TUMOBUX);

— CNPUIAHATAMBICTb (YYTAMBICTL A0 HE3BUYAWHUX AeTanel, cynepeyHocTelt i HeBU3HAUYEHOCTI, @ TAaKOX FOTOBHICTb FHYYKO
i LUBMAKO MepeKntoyaTmca 3 oaHiei igei Ha iHwy);

— MeTadopUYHICTb (FOTOBHICTb NpautoBaTv y GaHTAaCTUMHOMY, HE3BMYHOMY KOHTEKCTi, CXW/IbHICTb BMKOPWUCTOBYBaTH
CMMBOIYHI, aCOLiaTUBHI 3aCO0bU AN BUPAKEHHA CBOIX AYMOK, YMiHHA 6a4MTU B NPOCTOMY CKaAHe, CKAagHOMY — npocTe).

BinbWwicTb aBTOPiB BBa*KaloTb 3a HEOOXiAHE BMOKPEMWTU pi3Hi PiBHi BOMIOAIHHA NPOdECINHUMKU YMIHHAMM, ane no
KiNIbKOCTI iX PiBHIB PO3BUTKY EANHOT AYMKM Ccepen, yHeHUX He iCHYE.

BUCHOBOK. Ha OCHOBI BUKNa4eHOro MoXHa 3pobuT1 BUCHOBOK NPO Te, L0 NPOeKTHa npodeciiHa AianbHiCTb MalibyTHIX
MaricTpis 3Typn3Mo3HaBCTBa MOXe BYTU 0XapaKTepM30BaHA MOTMBALLIMHO-LiHHICHUM, KOTHITUBHUM, MPOdeCiiHMM, KpeaTUBHUM
KPUTEPIAMMU, KOXKEH 3 AKX PO3KPMBAETLCA CUCTEMOIO BU3HAYEHWNX HAMU MOKA3HUKIB.
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DEFINING THE EFFICIENCY OF PREPARING FUTURE MAGISTERS FROM TOURISM FOR PROJECT PROFESSIONAL ACTIVITY
A.M. Tymeychuk
Kyiv University of Tourism, Economics and Law, Ukraine
Abstract. The article describes the possibilities of determining the effectiveness of the preparation of future masters in

tourism studies for the project professional activity, substantiates the essence of the concepts of "criterion" and "indicator" for
quantifying the professional competences of future masters in tourism studies for many of their structural components;
determined on the basis of the content of educational and professional programs and educational qualification characteristics of
future masters in tourism science, the main professional functions, competences and competence; criteria of readiness for the
project professional activity are defined: motivational-value, cognitive, professional, creative.

Motivational-value criterion of formation of readiness of the future masters of tourism studies for professional project

activity involves the presence of a holistic system of representations about the future profession, the availability of social settings
for professional activities, the needs of educational activities, awareness of the goal of training.
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The cognitive criterion involves the presence of a certain level of theoretical knowledge about the essence, functions,
prerequisites for successful professional activity, acquisition of constructive, heuristic and system knowledge, skills and skills to
use professional-significant elements of education in the process of professional self-realization.

A professional criterion is a system of actions for solving professional tasks related to awareness, perception and
evaluation of the importance and prestige of future professional activities. This component demonstrates readiness for the
practical application of the acquired knowledge, skills and abilities in future professional activities.

The creative criterion reveals the student's ability to outsource and creatively implement the results of his training
activities for professional actions, determines the formation of the readiness of the future specialist in tourism in relation to the
creative solution of complex professional tasks.

Key words: tourism, master of tourism studies, higher education, criteria, indicators, levels, professional competence,
project activity, professional activity.
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OB OAHOI 3AHUMATE/IbHOW 3AIAYE HA PACCTOAHWUE MEXAY KPUBbIMU

AHHOmayusA. B wkKonbHOM Kypce 2eomempuu paccmosHue om moyvku A 0o npamol | onpedensemca Kak OauHa
neprneHOUKyAApa, onyweHHo20 U3 moyku A Ha npamyio L. A hopmynbl paccmosaHUA KaK Mexdy moykoli u npAamol, max u mexcoy
napannencHsIMU NPAMbIMU 8bI800AMCA YHE 8 8Y308CKOM Kypce aHanumuueckol eeomempuu. Mpamas Kak 2paguk auHeliHol
hyHKYuU onpedesnsemcs 8 WKOAbHOM Kypce anzebpsi, 20e obwuli sud auHeliHol yHKUUU paccmampusaemcsa KaK obuwee
ypasHeHue npamoli. B Kypce anzebpol u Ha4an aHaau3a onpedesnsemcs KacamesbHAs U npusodumcs ee ypasHeHue. Ho HU
ypasHeHus npamol, npoxodaweli 4epe3 3a0aHHble 08€ MOYKU, HU yca08uUA NeprneHOUKYAAPHOCMU MPAMbIX 8
06wWeobpazosamesnibHOM Kypce MamemamuKu He udy4aromca. OOHAKO 3mu paKmMbl MOXCHO 8M0sHe OOCMYMHO U3A0XUMb KK
YYAUUMCA CMAapUWUX KAacco8 CpeoHUX WKO/, MAK U akademuvecKkux auyees. Bmecme ¢ mem MOXCHO paccmampueams 3a0a4u
Ha paccmosHue mexdy KpusbiMu, 8 YacmHocmu, Mexoy npamoli u napaboaoli, a makxe mexdy napaboasamu. 3mu 3adayu
MOMCHO U3y4amb HA PaKyAbMAMUBHbIX 3AHAMUSAX 110 MAMeMAMmMUKe CO WKOAbHUKAMU, NPOABAAUUMU N08blueHHbId uHmepec
K usyyaemomy rpeomemy.

B 0aHHoli cmamoee paccmosaHue mexdy moykol u Kpueoli onpedensemcsa KaK HaumeHbuwee paccmosaHue om 0aHHoU
MOoYKU 00 MOYeK KpuebiX, a paccmosHUe MexOy KpuebiMu onpedensemca KaK HauMeHblee paccmoaHue mexoy moykamu
OaHHbIX Kpusbix. B cny4yae, Ko20a Kpusble A8AAH0MCA 2pAUKAMU HEKomopbix OudgepeHyupyemoix yHKUuUl, ucrnone3sys
mMemodbl OughghepeHyUANbHO20 ucyucieHus U 0bobuweHus G0KA3aHbl craedyroujue akmol: pacCmosHue mMexody moykol u
npamoli pasHo OauHe neprneHOUKYAAPA, ONyu,eHHO20 U3 0aHHOU MOoYKU HO OAHHYIO MPAMYIO; 8 C/y4ae Napabossl paccmosHue
0m mMoYKu 00 Kpueoli pasHo OnuHe neprneHOUKyAAPa, MposedeHHO020 K KacamesbHol 8 MOoYKe KACaHUsA, paccmosHue Meoy
napabosol u npamol pasHO paccmosHuUr Mex oy npamoli u kacamenoHol K napabone, napannenvHoli 0aHHOU npamol;
paccmosHue mexdy 08yma napaboaamu pasHoO PACCMOAHUIO MexOy NapannenbHsIMU KacamesabHbIMU K 3mum napabonam.
Mpusodumca npumep pewieHUA 3a0a4U HA HaxoxOeHue paccmosHue mexdy napaboaamu. pu smom npedsapumesibHoO
sblgooumcA ypasHeHue npamoli, npoxodsaweli Yepes 0se 3a0aHHbIE MOYKU, O0KA3bI8aemcsa Kpumepuli nepreHOUKyAapHOCMU
MPAMbIX, 3000HHbIX YPABHEHUAMU C Y2/108bIMU KO3(hhuyueHmamu.

Knrouesoble cnioea: moyka, Nnpsmas, neprneHOUKYAap, Kpueas, napabosna, paccmosHue, Npou3eooHas

M3 WKONBHOIO Kypca reoMeTpum U3BECTHO, YTO ecam Toukn A v B 3agaHbl ceoumu koopauHatamu: A(xq, y1) v B(xy, ¥2),

TO PAcCTOAHME MEXAY STUMM TOYKaMM BbluncaAeTca no dopmyne d = \/(xz — x1)% + (y, — y1)?. PaccTosiHMe Mexay Npsamoii n
TOYKOM onpefenseTca Kak AJIMHa nepneHAuKyNspa, OnyLeHHOro U3 3aaHHOM TOYKM Ha 3Ty NpsAMyto. YpaBHeHUE NPAMOW,
MOHATMA YrA0BOro KoadduumMeHTa, KacaTeNbHON U reOMETPUYECKUIA CMbICA MPOU3BOAHOMN BBOAATCA B Kypcax anrebpbl, anrebpbl
M Hayan aHanm3sa [1].

MpY U3y4eHUMN PacCTOAHUA MEXKAY TOUKOW U IMHUEN BblN0 Bbl NONE3HbIM PAaCCMOTPETD C/IEAYIOLLYHO 33/1a4y: eC/IM NpsAMast
3alaHa ypaBHeHVemMm y = kx + m, KaK MOXXHO HalTV paccTosHMEe MEXAY MPOU3BOJbHON Toukon M, (xq, yo) v 9TOM NpAMON.
[anee MOXHO paccmoTpeTb 0606LEHNA 3TOM 3afauu: KaK HalTU PacCTOAHWE MEeXAy TOYKOM U KpUBOW (B Hallem cnyyae
rpaduKOM HEKOTOpPOW GYHKLMM), KaK HaWTU pPaccToAHME Meay NPAMOWN WM KPMBOM, Mexay KpusbiMU? OTMETMM, 4TO
npueeAeHHble 3a4a4M BNOHE 4OCTYMHbI YYaLWMMCA CTapLUMX KAACCOB CPeAHMX KO U aKafeMUUYEeCKUX nLLees.

B [JaHHOW cTaTbe NpMBEAEHO pelleHWe 3TUX 3afady B C/yyae, Korga KpuBoW sBnsetca napabona. Ona 3Toro
npesBapuTENbHO BbiBEAEHbI BCMOMOraTeNbHble GOPMYbl U YTBEPKAEHMA. 3a4a4mM pelleHbl meTogamu anddepeHumMansHoro
ncumcneHma n obobuieHms.
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M3BecTHO, UTO Yepes3 ABe AaHHble TOYKM MOMKHO NPOBECTU eAMHCTBEHHYIO NMPAMYI0. ITO O3HayaeT, YTo ypaBHeHue
NPAMOI MOXKHO BbIPa3uTb (MONYYMTb), UCMOb3YA KOOPAMHATLI 3a4aHHbIX TOYeK. Byiem cumTaTb, YTO ypaBHEHUE NPAMOW UmeeT
Bua y = kx + m, rae k # 0. Nyctb Toukmn My (x1,y1) v My(xy, y,) npuHagneskat npamoit y = kx + m. Torga ux KoopamHatbl
YZ0BNETBOPAIOT yPaBHEHMIO NPAMOW, M Mbl MOJIy4aeM CUCTEMY

v = kx; +m,
{yz =kx, +m.
M3 cuctembl Haxogum k = % MoACTaBNAA BbipaXkeHUe Ana k B NnepBoe ypaBHEHUA CUCTEMbI, NOAYYMM
S ¥ e W 7L o %Y
X2 — X1 X2 — X1

OTKyZa umeem

V2= ViX2 — Y2Xq
X2 — X1 X2 — X1
3T0 U ecTb ypaBHeHWe NPAMOIA, npoxoasweit yepes Toukn My (xq, y1) u My (X, y5), Npu X1 # Xy, Y4 # Va. ECM X1 #
X3, Y1 = Y2, T0 3 (1) umeem y = y,. 3To ypaBHeHMe NPAMOMN, NapannensHoi ocn Ox. Ecam xq = x5, Y1 # Y, TO Bbipaxan B (1)
X yepes y:
X2 — X1 ViX2 — Y2Xq
Y2—W1 Y2—N1
MOAY4YMM, YTO ypaBHEHME NPAMOIN UMeeT BUA X = Xq. ITO ypaBHEHWE NPAMOW, napaanenbHoi ocu Oy.

Takum obpasom, ecnm gaHbl gse Toukn M;(xq1,v1) n My(x4,y,), TO ypaBHEHME NPAMOI NPOXOAALLEN Yepes 3TU TOUKM
umeert Bua (1) nam (2). YacTHbIMU CAy4aamMM STUX YPaBHEHUI ABNAIOTCA YPaBHEHWUA FOPU3OHTANbHBIX NPAMbIX BUAA Y = Yq UK
BEPTUKA/IbHbIX MPAMbIX BUAA X = Xq.

M3 ypaBHeHUA (1) ¢ NOMOLLbIO HECNIOXKHbIX NPeobpa3oBaHNt MOXKHO MOAYUYUTL CNEAYIOWNIA BUA, YPaBHEHUA NPAMON
npoxoasawei yepes Toukm My (1, y1) 1 My (x5, y5):

X=X Y=
——L-2 L 3)
X2 —=X1 Y2—N1
MmeeT mecTo cnegytowan
Teopema 1. Mpamble y = k1 x + my ny = kyx + m, nepneHAVKyApHbI TOTAA M TONbKO Toraa, koraa kik, = —1.
[okasatenbctBo. Heobxogumoctb. MycTb npamble y = kyx +my u y = kox +m,, rae ky = tga, k, = tgf (puc.1),
nepneHAnKyNApHbl. OuesnaHo, uto f = 90° + a. Mcnonb3ysa nssecTHble TPUrOHOMETPUYECKe GOPMY/bl, NOAYHUM

kik, =tga-tgB =tga-tg(90 + a) = tga - (—ctga) = —1.

y
B
: <
]
Puc. 1
[JocTatouHocTb. MycTb k1 k, = —1. Toraa
tga-tgf =—-1 o tga = —ctgf © tga+ctgf=>0 @izz zf:g):O s %: @%:0@

cos(B—a)=0e f—a=90°

OTcloAa cneslyeT, uTo yron mexay npambimu paseH 90°, T.e. AaHHble NpAMbIe NepneHANKyNApHbI. Teopema AoKasaHa.

Onpepenenue 1. PaccTosHNEM MeKAyY TOUKOM A 1 NpAMOI | Ha3biBaeTcA HaMMeHbLUee PaccToAHME MeX Ay TOUYKoN A 1
TOYKamu npamol L.

Teopema 2. MycTb AaHbl TouKa My (X, Yo) ¥ NpaAman y = kx + m. Toraa pacctosHue d Mexay HUMWU onpeaensieTca no
dopmyne

d=|kxo+m_}’o|. )
Vk?+1

Ecam M, (x;,y;) — TO4YKa NpPAMOM TaKas, YTO PacCTofHWE Mexay Toukamm My u M; pasHo d, To npamas MyM;
nepneHAUKyApHa Npamon y = kx + m.

[okasatenbcrBo. MycTb Touka M(x,y) npuHagnexut npamon y = kx + m. Torga ee KoopAMHaTbl yAOBNETBOPAIOT
ypaBHeHMIo NpAMON, T.e. y = kx + m, 1 KBagpaT pacCTOAHMA Mexay Toukamn Mo u M d? = (y — y4)? + (x — x¢)?. YuuTbiBas
a0, umeem d? = (kx + m — yo)? + (x — x0)?. Kak BuaHo, d? asnaetca GyHKLMelt oT x, 1A yA06CTBa 0603HAUMM 3Ty GYHKLMIO
uepes f(x):

fQ0) = (kx +m —y0)? + (x — x0)*. )

Takum 06pa3om, HaxoxAeHUe PaccToAHUA Mexay Toukon My(xg, Vo) W npamoit y = kx + m cBOAMTCA K OTbICKaHWUIO
HaMMeHbLUero 3Ha4yeHnn GyHKLmuK (5).

Haxoaum nponssoaHyto dyHKumm f(x):

') =2(kx +m—yo)(kx + m—yo) + 2(x — x¢) (x — x0)" = 2k(kx + m — yg) + 2(x — x¢).
U3 ypasHenusa f'(x) = 0 Haxogum cTtaumoHapHyto Touky: 2k(kx +m — yo) + 2(x — xo) = 0,
k(kx + m—1yo) + (x —x9) =0, (6)
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oTKyAa
xo — k(m — yo)
k*+1)
Oy4eBMAHO, YTO 3TA TOUKA ABNAETCA TOUKOM MUHUMYMA GYHKUMK (5). BbluMCIMM 3HaYeHMe GYHKLMM B 3TON TOUKe:
2 2 2
xo — k(m — X0 — k(m — kxo — k2(m — yo) + k2(m — yo) + (m —
Flx) = (k- 0 k2(+1 }’0)+m_yo> +< 0 ( Yo)_ 0) =< 0 ( Yo) ( ¥o) + ( y0)> n

(K +Dx+k(m—yg) —x =0, x=

k2 +1 k2 +1
xo — k(m —yo) — xok® — x5\ [kxo +m —yo\%  [—k(kxo +m — o)\’
+< K2+ 1 >=< K2+ 1 ) ( K2+ 1 >=
(kxo + m—yo)?  k?(kxo + m—yo)*  (kxog + m—yo)>(1 +k?)  (kxo +m —yo)*
Tk +1)? e+nz (2 + 1)2 T k1

OTKyZa nonyyaem dopmyny (4).
MycTb Touka M (X1, V1) — TO4Ka NPAMOINA, ANA KOTOPOW PaccToaHue mexay My v M; paBHO PacCTOAHUIO MEXAyY TOUYKOW
M, v 3agaHHoM npamoit. Toraa oHa yaosnetsopsAeT paseHctsy (6): k(y; — yo) + (%, — xo) = 0, oTkyza

X —X

p=-1_"0

Y1—Yo

nm
k= - 7
=Ty )
X1 — Xo
Beeaem obo3HayeHMe zl_z" = k4. Yvcno ky paBHo yrnosomy KoadpouumeHty npamoint M, M. U3 (7) umeem k - k; = —1.
1~ 40

A 3TO 03HauaeT NepneHAMKYAAPHOCTb NpaMbIXx M; My ny = kx + m. Teopema AoKasaHa.

M3 3TOM Teopembl ciefyeT, YTO PacCTOAHME OT TOYKM A0 NPSAMOW PaBHO AJIMHE NepneHaNKYAAPa, ONYLLEHHOTO U3 TOYKK
Ha npamyto.

OnpegeneHne 2. PacctosHMEM MeXAy napannesibHbIMW NPAMbIMU Ha3biBAaeTCA HaUMEHbLUEE PacCTOAHWE MeXay
TOYKaMU 3TUX NPAMbIX.

Teopema 3. MycTb npamble y = kx +my ny = kx + m, napannensHbl. Toraa paccTtosHve Mexay HUMU onpeaensercs
no ¢opmyne
Im, m1|. (8)

Vk?+1

[DokasartenbctBo. Bosbmem Ha npamoit y = kx + my Tourky My(xq,yo). Toraa pacctosHue oT 3TOW TOYKM A0 NPAMOWA

y = kx + m, pasHo

d=

d= |kxo +my — ol
Vk? +1
Ho no Bbibopy Toukn My (xg, yo) Umeem yo = kxy + my unu kxy — yo = m4. YunTbiBas 310 nonyunm (8).
dopmyny (8) MOXKHO NONYUUTb, UCNONb3YA Fpaduyeckoe npeacTaBneHme NPAMbIX (puc. 2).

AY

y=kx+m, B

wlman
.

y=kx+m

Puc. 2

OuesnaHo, uto |m, — m, | 6yaet paBHo aamnHe oTpeska AB. B npamoyronibHOM TpeyronbHuke ACB yron £A paseH yrny
AB

cos(z4)’

MeXKAy NPAMOW U MONOXKMTEbHBIM HanpasaeHnem ocu Ox, noatomy tg(£A) = k. Toraa anvHa nepneHgurynspa AC =
1 1 |my—m4|
2 — — — 2 1
npu 3Tom cos“(£4) = ——— = ——. Noatomy AC = .
P ( ) tg?(2A)+1 k241 \ VkZ+1

OnpegeneHune 3. PaccTosHNEM MeXAYy 3aaHHOM TOYKOM M Napabo/ioi Ha3bIBAeTCA HaMMeHbLUee PacCTOfHUE MeXAY
3TOM TOYKOM M TOYKamMM nNapabosbl.

Teopema 4. Ecnv Touka My (x4, y1) NpuHagneskut napabone y = ax? + bx + ¢, pacctosaHne mexay 3Tol napa6onoii n
Toukon Mgy (xg, yo) paBHO anune otpeska MyM;, To npsAman MoM; nepneHAWKyfpHa KacaTesbHOM, NPOBEAEHHOM K AaHHOM
napa6one B Touke M, (x4, y1).

Doxkasatenbcto. HaxoxpaeHne paccTosaHua mexay napabonoit y = ax? + bx + ¢ n Toukoit My(xo,y,) cBoamnTca K

HaXOXKAEHWIO HaMeHbLIero 3HaueHns GyHkumm f(x) = (ax? + bx + ¢ — yy)? + (x — x)?. Haiigem cTauMoHapHble TOUKM
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aTol dyHKUMK. Tak Kak f'(x) = 2(ax? + bx + ¢ —y,) - (2ax + b) + 2(x — x), TO CTaLMOHaPHbIE TOUKN ABNAIOTCA KOPHAMM
ypaBHeHuA
(Qax+b) - (ax® +bx +c —yg) + (x — xy) = 0. 9
3T0 Kybuueckoe ypaBHEHME MMeeT XOTA bbl OAMH AEUCTBUTENbHbIA KopeHb. MycTb X; — AEWACTBUTEbHbIM KOpeHb
ypaBHeHua (6). Torga uucno 2ax; +b paBHO yrnoBomy Ko3adOUUMEHTY KacaTesbHOW, nNpoBeAeHHOW K napabone
y = ax? + bx + ¢ B Touke c abcumnccoii x; . O603HaUMM 3TOT YrI0BO KO3DOULMEHT Yepes k;. YUnTbIBaa BbiluecKasaHHOE 1 TO,
uto ax? + bx, + ¢ = yy, 3 (9) umeem:

i 1 1
TV TV Ky
X1 = Xo
roe 2720 = k, — yrnosow koadpduUMeHT npamoit, npoxoasllei yepes Toukn My (xq,y;) u My(x, Vo). OTcloaa cnegyet, uto

X1—Xo

KacaTesnbHaa U npamas MyM; B3aMMHO nepneHANKyA[pHbI.

Onpepenenue 4. PaccToaHvem mexay napabosioi M NPAMON HasbiBaeTCA HaMMeHbLUee PaccToAHMEe MeXAy To4YKamu
napabo/ibl U NPAMOMN.

OyeBMAHO, YTO ecam Napabosia M NPAMan UMEIOT 0BLLYIO TOUKY, TO PACCTOAHUE MEXAY HUMK PAaBHO HYJIHO.

Teopema 5. MycTb AaHbl napabona y = ax? + bx + c unpamana y = kx + m. Toraa paccToaHne Mexzay HUMM

J [(k = b)? + 4a(m — ¢)|
4lalVk? + 1

DokasatenbctBo. MycTb Touka My(xg, Vo) NPUHASNEXUT npamoit y = kx +m, a Touka M (xy,y;) npuHagneskut
napabone y = ax? + bx + c. PaccToaHue Mexay 3TUMM TOUKaMM paBHO AJMHe oTpeska MoM;. Mo AoKasaHHoOl Teopeme 2
npsamaa Mg, M; nepneHaukynsapHa npamoin y = kx + m. U3 Teopembl 4 cnepyeT, uto npsmasa My, M; nepneHAukynspHa
KacaTesibHOW K napabone, nposeaeHHoM B Touke M;(xy,y;). 3HauuT, npamas y = kx + m 1 3Ta KacaTe/ibHasA napasnenbHbi,

(10)

k—b
oTKyda 2ax; + b = k. U3 aToro paBeHCTBa cneayeT, Uto xq = ey Bbluncanm y; :

k — b\? k—>b (k—b)2 b(k —b) (k — b)? + 2b(k — b) + 4ac
n=alng) T te=Tyg tgg tes 4a B
B (k—b)(k—b+2b)+4ac_(k—b)(k+b)+4ac
B 4a N 4a '
PacctoaHue oT Touku M;(x;,¥;) Ao npamoit y = kx +m pasHo d = % MoACTaBAAA 3HAYEHMA X; U y; B

YUCAUTeNb NOCNegHero paBeHCTBa MMeeM:

k—»b (k —b)(k + b) + 4ac 2k(k — b) + 4am — (k — b)(k + b) — 4ac
lkx; +m—y| = k- ——+m— = =
2a 4a 4a

(k= b)2k—k —b) + 4a(m—c)| | (k—Db)* +4a(m—c)
4a | B ‘ 4a ’
oTKyaa cneayet (9). Teopema AoKasaHa.

HeTpyZHO 3aMeTUTb, YTO BbIPaXKEHWE MoA MoAaynem uucauTens ¢opmynbl (9) ecTb AUCKPUMMHAHT KBaZpaTHOro
TpexuneHa ax? + (b — k)x + ¢ — m. Ecm AMCKPUMMHAHT HeoTpuuaTeneH, To napabosia U NPAMas UMEKT OBLLYIO0 TOYKY, W
paccTosiHMEe MeXAY HUMU PaBHO HY/IHO.

Takum 06pasom, Ana Toro YTobbl HaUTW paccToAHWe Mexay napabonoit y = ax? + bx + ¢ u npamoit y = kx +m,
[IOCTaTOYHO  COCTaBUTb  KBadpaTHbli  Tpexuned ax?+ (b—k)x+c—m ¥  BbUACAUTL  €r0  AUCKPUMMHAHT
D =(b—k)?+4a(m — c). B cnyyae D = 0 pacctosHne mexay napabonoii u npamoii pasHo 0; a B cnydae D < 0 pacctosHue
onpeaenserca no popmyne

L___Inl
4laVkZ+ 1

PacctoaHue mexay napabonoit y = ax? + bx + ¢ u npamoit y = kx + m MOXHO HallTu u cregyowmm cnocobom

(puc. 3).

2
y=ax ‘bxﬁ:
E
y=kx+m

(o
—r——r—t} >
x

Puc. 3
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dyukuma f(x) = ax? + bx + ¢ — (kx + m) (a > 0) BbipakaeT AAnHy OTPe3Ka, NapannenbHoro oc 0y, CoeaNHAIOLLLETo
ToukM napabonbl y = ax?+ bx + ¢ u npamoit y = kx + m (amHa oTpeska FE). O4yeBMAHO, 4TO AJMHA 3TOTO OTpesKa
NPONOpLMOHaNbHa A/IMHE NeprneHAMKYNApa, ONyLWEeHHOro W3 TOYkM napabonbl Ha npamyto. MoaTomy, ecan yHKUMA
f(x) = ax? + bx + ¢ — (kx + m) npuHMMaeT HaumeHbllee 3HayeHMe (AaMHa oTpeska AB), To cooOTBeTCTBylOLlaA AJMHA
nepneHaukynapa (AC) paBHa paccToAaHMIO mexay napabosiolt M npsamoi. M3 npamoyrosbHOro tTpeyrosbHuka ABC nmeem

AB
AC= ViZ+1
Takum o6pazom, Ana Toro utobbl HallTM paccTosHMe Mexgy napabonoit y = ax? +bx +c¢ (a > 0) u npamoii

y = kx + m, Hafo HalTW HaumeHbliee 3HaudeHne dyHKUMK f(x) = ax? + bx + ¢ — (kx + m) v pasgennTb NoayYeHHOE YNCIO

Ha Vk2 + 1. B cnyvae, korga a < 0 goctaTouHo paccmoTpeTb dyHKumio f(x) = —ax? — bx — ¢ + (kx + m).

Tenepb paccmMoTpuM Age napabonbl y = a;x2 + byx + ¢; My = azx? + byx + ¢,. [PeANoNoKMUM, YTO OHU He UMetoT
06WWMX TOYEK. AHANOMMYHO, HAMMEHbLIEE PACCTOAHWME MEXAY TOuKamu 3TUX napabos Ha3oBeM PacCTOSHWEM MeKay
napa6onamu. ABcupccbl 3TUX Napabon MEHAIOTCA He3aBUCUMO APYr OT Apyra. Moatomy abcuuccy nepsoit napabobl 0603HaYMM
uepes X, a BTOPYI0 — yepes z. Toraa KBagpaT pacCTOAHUA MeX Ay To4Kamm napabon

@ = (y() - y(@)" + (x = 2)?
nnm
d? = (ax? + byx + c; —ay2% — bz — )% + (x — 2)?% . (11)

Nmeet mecto

Teopema 6. Ecnm napabonbl y = a;x2 + byx +¢; u y = a,x? + byx + ¢, He nepecekaloTca, TO PacCTOAHUE MeXay
HUMU PaBHO PACCTOAHUIO MeXXAYy Napanne/ibHbIMU KacaTe/ibHbIMU, NpOoBeAEHHbIMU K 3TUM napa6onaM.

[okasaTenbctBo. [onycTm, 4YTO WMCKOMOE pPacCTOfHME PaBHO PaCCTOAHUIO Mexay Toukamu M (xq, ¥(xp)) M
M, (29, ¥(20))- NoacTaBum 3HaueHue z, B (11). Toraa nonyuum dbyHKUMIO

F(x) = (a1 x2 4+ byx + ¢ — ayz8 — byzy — €3)? + (x — 7)2. (12)
TouKa x, ABNAETCA CTALMOHAPHOMN TOYKOWM 3TON GYHKUUMK, T.€. OHA YA0BETBOPAET YPaBHEHUIO
(2ayx + b)) (y(x) = ¥(20)) + x — 2o = 0. (13)

OTcroaa meem
y(xo) — y(2o) _
Xo—2Zo
MepBblA MHOXWUTENb N1eBOM YacTu paBeHCTBa (11) ABnseTcsa yrnoBbiM KO3$dUMUMEHTOM KacaTe/IbHOW, NPOBEeAEHHOM K
napaboney = a;x% + byx + ¢ B TouKe c abcumccoit x,. BTopoit MHOXWTe b — 3TO YI10BOM KOIDdULMEHT NPAMONA, NpoxoaaLLei
yepes Touku Mq (xq, y(x0)) v My (2, ¥(2)). PaBeHcTBO (14) BbipaxkaeT nepneHANKYAAPHOCTb 3TUX MPAMBIX.
AHanorMYHo, NOACTaBNAA 3HaUeHne x; B (11), MOXKHO A0Ka3aTb NepneHAMKYAAPHOCTL Npamoit M, M, u KacaTenbHoM,
nposeaeHHol K napabone y = a,x? + b,x + ¢, 8 Touke M, (2o, y(Zo)). OTCloaa cneayeT A0Ka3aTeNbCTBO TEOPEMbI.
3apava. Haiitv paccTosHmne mexay napabonamn y = —3x2 +8x —9uy = x? + 8x + 13.
PeweHue. Ucnonb3yem Teopemy 6. AprymeHT nepsoli napabosibl 0603Ha4YMm Yepes x, BTOpoi — yepes z. Toraa Keagpar
PacCTOAHUA MeXAY TO4KamMMU napabon BbiparkaeTca Gopmyion:
d? =(-3x?2+8x—9—22-8z—-13)?+ (x — 2)2. (15)
M3 napannenbHoCTU KacaTenbHbix UMeem —6x + 8 = 2z + 8, otkyaa z = —3x. T.e., ecan M;(xg, ¥(xg)) — nckomasn
TOuKa nepsoii napabonbl, 1o My (—3xg,y - (—3x()) ecTb uCKOMasA ToUKa BTOPOW Napabosibl. ITM TOUKMU AOMKHbI YA0BIETBOPATDL
ycnosuio (14). Umeem:

(ayxy + by) - —1. (14)

(=6 + 8) —3x2 + 8xg — 9 — ((—3x¢)% + 8(—3x,) + 13) _
xo — (—=3x0)
(—6x¢ + 8)(—12xy + 32x5 — 22) + 4xy = 0,
(6x2 — 1635 + 11)(=3xg + 4) + x5 = 0,
—18x3 + 72x% — 98x, + 44 = 0,
9x3 — 36x% + 49x, — 22 = 0.

HeTpyaHo NpoBepuTb, uTo X, = 1 ABAAETCA @AMHCTBEHHBIM AEHCTBUTEIbHBIM KOPHEM NOCAeAHETO YPaBHEHNS, 0TCI0Aa
Haxoaum z, = —3. MOACTaBNAA NOMYYEHHBIE 3HAUEHUA Xo U Zo B (15) nonyuyaem d = 2+/5.

3ameuaHue 1. V3 fokasaHHOl Teopembl cneayert, uto ecan y = Cix + C, — ypaBHeHWe obLLero nepneHamnKkyaapa K
KacaTe/lbHbIM, KOTOPbIK MPOXOAMT Yepes TOUYKM KacaHusa, TO HeM3BECTHble KoadduumeHTsl C; 1 C, , @ TaKKe PaccTosHME MeXay
napaboNamm MOXHO HaliTh U3 CUCTEMBI:

( a;x2 + byxg + ¢, = Cixg + D,
a23 + byzy + ¢; = Cizy + D,
{ 2a,xy + by = C71, (16)
l 2a,79 + by = C5%,
d? = (a1x% + bix + ¢; — ayz? — bz — ;) + (x — 2)2.

3ameuaHue 2. Ob6bl4HO paccTtoAaHne mexay ragkMmm KpusBbiIMU HaxoaAT meToaamMn BapuauMOHHOIo UCHUCNEHUA.
PelweHuve Hawel 3a4a4un CBOAUTCA K HAXOXKOEHUIO SKCTPEMAIbHOIo 3Ha4eHnA ¢yHKLI,VIOHaI'Ia

X1
V(iy) = f V1+y2dx 7
Xo
NpM yCnoBMM, 4TO X, MPUHaANeXuT napabone @(x) = x2+8x + 13, a x; — napabone PY(x) = —3x% +8x—9.

M3BecTHO [3], uTo Ana dyHKUMoHana (17) skcTpemanbHbIMU KpuBbiMKM ABAsAoTcA y = Cyx + Cy, rae €y n C; — NpOn3BOJ/IbHbIE
MOCTOAHHbIE, KOTOPble MPEeACTOMT onpeaennTb. M3 ycnoeua TpaHCBEPCaNbHOCTM U MepecevyeHms KCTpemanu ¢ napabonamm
nmeem:
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(=6x, +8)C, +1=0,
(2x, +8)C, +1 =0,
{ Cixo + C; = x& + 8x + 13,
Cix1 + C, = =3x% + 8x; +9.

(18)

o 1 7
M3 aToi cnuctemsl Haxogmm: C; = —'Cz = _E; = —3'x1 =1.
3HauuT, IKCTPEeManbio ABNAETCA npﬂman y= —x =, @ PacCTOAHWE MeX Ay AaHHbIMK napabonamu
d= f /1+ dx——x =5 > 4= 25

HeTpyaHo 3ameTuTb, 4To cucTemy (18) MOXKHO NOAYUUTbL U3 cucTembl (14).

B obLem cayyae Teopemsbl, aHaNorMyHble Teopemam 4, 5 1 6, MOXKHO CHOPMYIMPOBATL U ANA APYTUX TNALKUX KPUBbIX.
CyTb MeToAa L,0Ka3aTebCTBa HE MEeHAETCA.

B paccmoTpeHHbIX 3adayax (Teopemax) HaXOMKAEHME PacCTOAHWA MeXAY KPUBLIMKM MPUBOAMT K HEOXMAAHHOMY
PeLIeHMIO — HaXOXAEHWNIO PACCTOAHMA MEXKAY NapannenbHbIMU NPAMbIMK, YTO NOAYEPKMBAET 3aHNMAaTE/IbHOCTb AaHHbIX 3a4a4.
3TV 33[aYM MOXKHO MCMO/b30BaTb Ha GaKy/bTaTUBHbLIX 3aHATMAX A1A NPUMOBLLEHWUA YYaLWMXCA K TBOPYECKOMY MOMCKY,
aKTWUBM3aLMM UX K CAMOCTOATENbHOM UCCAeA0BaTENbCKOMN AeATENbHOCTH.
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ON AN ENTERTAINING PROBLEM OF THE DISTANCE BETWEEN THE CURVES
Riskeldi Turgunbaev
TSPU named after Nizami, Tashkent, Uzbekistan
Lola Sharipova
TIRE, Tashkent, Uzbekistan

Abstract. In the school course of geometry, the distance from the point A to the straight line | is defined as the length of
the perpendicular dropped from the point A to the line I. And the formulas of the distance both between a point and a straight
line, and between parallel straight lines are deduced already in a high school course of the analytical geometry. The straight line
as a graph of a linear function is defined in the school course of algebra, where the general form of a linear function is considered
as the general equation of a straight line. The tangent is determined and its equation is given in the course of algebra and the
beginnings of analysis. But neither the equation of a straight line passing through given two points nor the conditions of
perpendicularity of straight lines are studied in the school course of mathematics. However, these facts can be fully explained to
both high school students of secondary schools and academic lyceums. At the same time, one can consider problems on the
distance between curves, in particular, between a straight line and a parabola, and also between parabolas. These problems can
be studied in facultative classes in mathematics with students who show increased interest in the subject.

In the present paper, the distance between a point and a curve is defined as the smallest distance from the given point to
the points of the curves, and the distance between the curves is defined as the smallest distance between the points of these
curves. In the case when the curves are graphs of certain differentiable functions, the following facts are proved with the help of
the derivative: the distance between a point and a straight line is equal to the length of the perpendicular dropped from the point
to the line; in the case of a parabola, the distance from a point to a curve is equal to the length of the perpendicular drawn to the
tangent at the point of tangency; the distance between the parabola and the straight line is equal to the distance between the
line and the tangent to the parabola parallel to this straight line; the distance between two parabolas is equal to the distance
between the parallel tangents to these parabolas. An example of a solution to the problem on finding the distance between the
parabolas is given. In this connection, the equation of a straight line passing through two given points is preliminarily derived, and
a criterion for the perpendicularity of lines given by slope-intercept forms is proved.

Keywords: point, straight line, perpendicular, curve, parabola, distance, derivative
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KOMMETEHTHICHO OPIEHTOBAHI 3ABAAHHA 3 TEMU « TPUKYTHUKN»

AHomayia. Cmamms npucesvyeHa 00CAIOXEHHI0O MA aHAI3y KOMNemeHMHICHO OpiEHMOBAHUX 3080aHb Y WKINbHUX
niopyyHUKAX 3 MamemamuKku Ha fpuKknadi memu « TPUKYMHUKU», dOxce HalUaKkmyasnbHiwow npobaemoro mamemamu4yHor
0c8imu 0CHOBHOI WiKou € 8idbip i 3micmy. Y cmammi 06rpyHmosaHo akmyasbHiCmb KoMnemeHmMHICHO20 nidxo0y 00 HAB8YAHHSA
MamemMamuKku 8 WKOsI, 8U3HA4YEHO OCHOBHI meopemuyHi sidomocmi 3 OaHOi memu: KOMemeHMHiCmb, KomremeHuyis,
KomnemeHmHicHuli nioxio, Mamemamu4yHa KomnemeHmicms. Po32AaHYymMo NoHAMMSA KOMNemeHMHICHO OpieHMOo8aHi 3a80aHHSA
ma HaseodeHO KOHKPEMHi npuKknaou KoMnemeHMmMHIiCHO OpieEHMOoBAaHUX 3080aHb 3 OaHOI memu 8i0no8iOHO 00 KOMMOHeHmie
mamemamu4Hoi KomrnemeHmHocmi. PopmMy8aHHA MamMemMamuyHOi KOMNemMeHmMHOCMI 8 Y4YHi8 OCHOBHOI WKOAU HA YPOKAX
2eomempii nepedbayae HacmynHi KOMNOHEHMU: NMPouedypHaA, /A02iYHA, MEXHOM02IYHA, O0CAIOHUUbKA Ma MemoOoso2iYHa.
BionosidHo 00 KOMMOHeHMi8 Mamemamu4yHoOi KomrnemeHmMHocmi, asmopamu b6yau npoaHanizoeaHi 3ae0aHHA 3 memu
«TPUKYMHUKU» Y MiIOPYYHUKAX CbOMUX KAaci makux aemopis Ak Mep3nsak A.l., MonoHcekuli B.b., Akip M.C.; bes3 I.I1., bee3 B.T.,
Bnaadimiposa H.I.; bypda M.l., TapaceHkosa H.A. ma HagedeHO rnopieHAAbHI Mabauyi Kinekocmi 3a80aHs, AKi CAIPAMOBAHI Ha
p038UMOK MIET YU IHWOI KOMMOHEHMU MamemMamu4yHoi KomnemeHmHocmi. 3a pe3ynemamamu 00CniOHeHHA MOXHaA 3pobumu
BUCHOBOK, WO Halibinowy 4yacmky 3a80aHb CMAHO8AAMb 30804HHA CIPAMOBAHI HA (OPMYB8AHHA npouedypHoi
KomMnemeHmMHocmi, HalmeHwy — MemoOo0sa02iY4HOI KomrnemeHmHocmi. A om 3a80aHb CrPAMOBAHUX HA (hOPMYBAHHA
mexHOo/02iYHOI KomnemeHmMHocmi He npedcmasneHo 8 HOOHOMY 3 MiOpy4YHUKi8. Takox 6yau NpoaHasni308aHI MiOpyYHUKU
asmopis Mep3nsak A.l. MonoHceKkuli B.b., Akip M.C. 3 n”’amozo no des’amuli Knacu 3a20716H00C8IMHIX Ha84AAbHUX 3aKnadie ma
3aKn1adie 3 no2nubaeHUM 8UBYEHHAM MAMeEMAMUKU HA 8U3HAYEHHA KoMemeHMHICHOI opieHmayii 3micmy niopy4yHukie 3 memu
«TpUKYymMHUKU». Pe3ynemamu 00cnioxweHHA Ha8eOeHi y NopisHAAbHUX MAbAUYAX, HO OCHOBI AKUX 3p00AeHO NMesHi BUCHOBKU.

Knrouosi cnoea: komnemeHmHicms, KoMnemeHUuis, KomnemeHmHicHul nioxid, mamemamu4yHa KomrnemeHmHicme,
KOMIMOHEeHmMuU Mamemamu4Hoi KoMnemeHMHOCMI, KoMnemeHMHICMHO OpPiEHMOBAHI 3a80aHHS.

MocraHoBKa npo6aemu. HWHi ponb reomeTpii B 3aranbHiii OCBITi 3BOAMTLCA He /MLIe A0 OTPMMAHHA NEBHWUX 3HaHb Ta
BMiHb, ane 1 fo GopmyBaHHA BM3HAYEHUX KOMMNETEHTHOCTEN WKONAPIB, TOOTO A0 PO3BUTKY PALOHANLHOMO CTUIO MUCNEHHS,
nam'aTi, yaBuM Ta iHWWX BAaXKAUBUX ANA AOPOCOI OANHUN AKOCTEN, AKi € OCHOBO TBOPYOI A4is/IbHOCTIi ocobucToCTi. AK 3a3Havae
YKpaiHcbkuin npodecop .M. Nignacuin [12]: «ronoBHUM € He NpegMeT, AKOMY BU HAaBYA€ETE, @ OCOOBUCTICTb, AKY BM PpopmyeTe. He
npegmet GOPMY€e OCOBUCTICTb, @ BUMTEb — CBOEID AiANbHICTIO, NOB'A3aHOI0 3 BUBYEHHAM npeameTa». B Lbomy, 30kpema, 1
NONATAE CyTb KOMMETEHTHICHOro NiaxoAy, LWo 3riaHo [lepKaBHoro ctaHAapTy 6a30B0oi i NOBHOI 3arasbHOT cepeaHbOoT OCBITU Bif,
2011 p., € 04HMM 3 OCHOBHMX NiAXOAIB CY4aCHOI 3arasibHOI OCBITH.

Ha aymky 6araTbox metToamcTiB, OfHi€l0 3 6a30BUX TeM B Kypci reomeTpii € Tema - « TPUKYTHUKMY». AKa 3 ogHOro 6OKy €
OJHI€I0 3 HAUMPOCTILWMX TA 3PO3YMINIUX B KYpPCi MaTEMATUKMK, a 3 iHWOro 6OKY — y4Hi He 3aBXKAM PO3YMitOTb BaXK/IMBICTb LLEl TEMM
Ta il MHOTOrPaHHICTb.

Bifbip 3micTy WKiNbHMX NigpYYHMKIB 3 reomeTpii HabyB 0COBNMBOro 3HaYEHHSA Y 3B’A3KY 3 HOBUMM LLIAMM i 3aBAAHHAMMU
LWKiNbHOT OCBiTU. CNPsAMOBaHICTb HAaBYa/IbHOTO MPOLLECY Ha 0COBUCTICTb YYHA Nepeabdayae AOTPUMAHHSA HOBMX BUMOT A0 Biabopy
3MiCTY MiAPYYHMKIB 3 MaTeMaTUKN. |CTOTHOLO iX O3HAKOK Mae ByT KOMMNETEeHTHICHWUI niaxig, BignoBigHO [0 AKOro pesynbTaTtom
HaBYaHHA NpegMmeTa € cdOpMOBaHi NeBHi KOMMNETEHTHOCTI AK 34aTHOCTI YYHA YCNILLHO AIATU B HABYA/IbHUX | XKUTTEBUX CUTYaLLiAX
Ta HEeCTU BiANOBIAANbHICTb 3a CBOI Aii.

Tomy, npobnema peanisauii KOMNETEHTHICHOrO NiAX04y MPW BUBYEHHI TeMU «TPUKYTHUK» € OAHIE 3 aKTyaslbHUX
npobsem MeToaMKN HaBYaHHA MaTEeMATUKM.

AHani3 aKTyanbHUX AoCnigXKeHb. AKTyanbHiCTb Npobnemun peanisalii KOMNETEHTHICHOIO NiAX04y NPW BUBYEHHI TeMuU
«TPUKYTHMK» BU3HAYAETbCA Nepexoa0M Bif, 3HAHHEBO OPIEHTOBAHOT OCBITHLOI MApPaAUTrMun 40 KOMMETEHTHICHOI. 3anpoBagKeHHA
KOMMETEHTHICHOTO NiAX0Ay A0 HaBYaHHSA, y TOMY YMC/i 0 HaBYaHHS reOMeTpii, BUMarae BigxoAy Bif TpaAnLUiiHOi iHpopmaLiiHO-
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HaKOMWYyBaNbHOI CNPAMOBAHOCTI NPOLECY HaBYaHHA A0 GOPMYBAHHSA i PO3BUTKY Y LUKONAPIB 34aTHOCTI CAMOCTIMHO NPAKTUYHO
LOiATW, 3aCTOCOBYBATW BIACHUI JOCBIA Ta SOCATHEHHA Y HECTAaHOAPTHUX, TBOPUMX, HKUTTEBMUX CUTYaLiAX, TOOTO Ha popMyBaHHSA
K/IOYOBUX KOMMETEHTHOCTEN, HEOBXiAHWUX ANA KUTTA B CYCNiNbCTBI. 30Kpema, AO0CNIOKEHHAM 3arabHOTEOPETUYHUX NUTAHb Ta
nepcneKkTMB BNPOBaAKEHHA KOMMNETEHTHICHOro niaxoAy 3almatoTbcA Taki gocnigHuku: O.l. Tno6iH, C.A. Pakos, M.l bypaa,
O.M. BawyneHkKo Ta iHWi.

JocnigeHH0 0cobAMBOCTI 3MiCTY MaTeMaTMYHOI OCBITU Ta BiAOOPaXKeHHA MOro Yy WKINbHUX NigpyYHMKaxX NpUcBAYEHa
BE/IMKA KiNbKiCTb POBIT BiAOMUX BYEHMX, METOAMCTIB i BUMTeniB matematuku (B.I. Bess, B.B. Jasuzos, M.A. IrHaTeHKo,
10.I1. ManboBaHui, €.M. HeniH, O.1. Ckada, H.A. TapaceHKoBa, T.M. Xmapa, O.C. YaweuyHwukosa, B.O. Lseup, M.I. Wkinb, M.C. Akip
Ta iHWwi).

Y neparoriyHiii Teopii HEMAEe OAHOCTAMHOrO niAxo4y A0 PO3YMIHHA KOMMETEHTHICHOro mnigxody i WAAXiB MOro
BNPOBAaAKEHHA B OCBITHIO AiANbHICTb, TOMY LA Npobiema € NpeaMmeToM NoAANbLINX NEPCNEKTUBHUX AUCKYCI | [OCNiAXKEHb.

Merta cratTi. Jocnigutun 3micT WKINbHMX NigPYYHUKIB 3 reomeTpii OCHOBHOI LWKOAM Ha BMICT KOMMETEHTHICHO
OpIEHTOBAHMX 3aBAaHb 3 TeMWU «TPUKYTHUKM» BiANOBIAHO A0 KOMMOHEHTIB MaTemMaTUYHOI KOMMNETEeHTHOCTI Ta HaBecTu
NOPIBHAZIbHUI aHai3 KiNbKOCTI 3aBAaHb, AKi CNPAMOBAHI Ha PO3BUTOK NPOLEAYPHOI, OFIYHOT, TEXHOIOTIYHOI, AOCNIAHULbKOI Ta
MeTOA,0/10TYHOI KOMMNOHEHT MaTEMATUYHOI KOMMNETEHTHOCTI.

MeTtoam focnifKeHHA: aHani3 HayKOBOT Ta HaBYa/IbHO-METOA4MYHOI NiTepaTypu 3 NpobaemMu AO0CNiAKEHHS, aHANI3 3MiCTY
HaBYa/IbHMX NPOrpam Ta NigpyYHMKIB, METOAN MaTEMATUYHOT 06POBKM AaHUX.

Buknap ocHoBHOro matepiany. Kypc maTemaTMKM OCHOBHOI LUKOAW NOMYHO NPOAOBNKYE peanisauilo 3aBaaHb
MaTeMaTUYHOI OCBITM yYHiB, PO3MNOYaTy B MOYATKOBMX Kaacax, PO3LLUMPIOOYN | JOMOBHIOKYM L 3aBAAHHA BiANOBIAHO A0 BiKOBUX
i Ni3HaBaZIbHUX MOXKINBOCTEN LUIKOAAPIB. 30KPEMA, AK BXKe 3a3Ha4YanocsA, B OCHOBY OpraHisaLii npouecy HaBYaHHA MAaTEMATUKK
NoKNaZeHO KOMNETEHTHICHMI Niaxig. Y BiTYM3HAHIN NeaarorivyHii nitepaTypi BXKMBAIOTLCA | NOHATTA «KOMMETEHLiA», | NOHATTA
KKOMMETEHTHiCTb». B [lepkaBHOMy cTaHAapTi 6a30B0i i NOBHOI 3arasibHOi cepeAHbOi OCBITM 3aTBEPAKEHOIO MOCTAaHOBOH
KabineTy MiHicTpiB YkpaiHu Big 23 nuctonaga 2011p. Ne1392 [3] ui noHATTA BU3HAYAOTbCA TaK:

KomneTeHLia — cycninbHO BU3HAHWI piBeHb 3HaHb, YMiHb, HABUYOK, CTaB/IEHb Y NeBHIil cdepi 4iANbHOCTI NtoANHM.

KomneTeHTHicTb — HabyTa y Nnpoueci HaBYaHHSA iHTErpoBaHa 34aTHICTb YYHSA, LLLO CKNAAAETbCA 3i 3HaHb, YMiHb, 40CBiAY,
LiHHOCTEN i CTaBNEHHSA, LLLO MOXKYTb LLiNICHO peasii3oByBaTMUCA HA NPaKTUL.

KomneTeHTHiCHUI niaxig — cnpAMOBaHiCTb HaBYa/IbHO-BUXOBHOIO NPOLLECY HA AOCATHEHHA Pe3y/bTaTiB, AKUMMU €
iepapxiyHO NiANopAAKOBaHI KNOY0Ba, 3arasibHONPEAMETHA | NpeAMeTHa (rasy3eBa) KOMMETEHTHOCTI.

MpegMmeTHa (ranysesa) KOMMNETEHTHICTb — HAabYTMIM YUHAMM y NpoLeci HaBYaHHA AOCBig cneyndiYHOT AN NeBHOro
npegmeTa AifafbHOCTI, MOB’A3aHOI i3 33CBOEHHAM, PO3YMiIHHAM i 3aCTOCYBAHHAM HOBUX 3HaHb.

[0 npeamMeTHUX KOMMNETEHTHOCTEN 30KpeMa HaNneXUTb MaTeMaTUYHa KOMMNETEHTHICTb, AKy Cepriit AHaToniiosuy Pakos
BM3HAYAE AK: «CMPOMOKHICTb 0COBMCTOCTi 6aUMTM Ta 3aCTOCOBYBATU MaTEMATMKY B PEASIbHOMY KUTTi, PO3yMiTU 3MICT i meToz,
MaTEMATUYHOrO MOAENIOBAHHSA, BylyBaTM MAaTEMATUYHY MOALENb, AOCNIAKYBATH i METOAAaMU MATEMATUKMK, OLIHIOBAaTU NMOXMBOKY
obumncneHby.

AK 3a3Hayae O.1. BallyneHKo, y 3a3Ha4YeHOMY KOHTEKCTi HaBYaHHA MaTeMaTUKM Mae nepegbadatm GopmyBaHHA TaKUX
KOMMOHEHTIB MaTeMaTUYHOi KOMMETEeHTHOCTI [4]:

o [lpouesypHa KOMNETEHTHICTb — YMiHHA PO3B’A3yBaTW TMNOBI MaTeMATUYHI 3a4adi.

e JloriyHa KOMNETEHTHICTb — BOIOAiHHA AeAYKTUBHUM METOA0M A0BefEeHHA Ta CNPOCTYBaHHA TBEPAKEHb.

e TexHO/OriYHa KOMMNETEHTHICTb — BOIOAIHHA CY4aCHUMMU MaTeEMATUYHUMM NAKeTaMu.

e [locnigHMUbKA KOMMNETEHTHICTb — BOJNOAIHHA MeTOoAaMW AOCAIAXEHHA MPAKTUYHWUX Ta NPUKAAAHWUX 3ajad
MATEMATUYHUMKN METOZAMMU.

e MeToaonoriyHa KOMMNETEHTHICTb — YMIHHA OLiHIOBATM AOLINIbHICTb BMKOPUCTAHHA MaTeMaTUYHUX METOAIB Ans
PO3B’A3aHHA NPAKTUYHUX Ta NPUKNALHMX 3a4a4.

OCKiNbKW, BU3HAYHUM KPUTEPIEM MaTEMATUUYHOI KOMMNETEHTHOCTI YYHIB TPAAMLLIMHO BBAXKAETbCA BMiHHA PO3B’A3yBaTH
3agadi. Tomy gouinbHo GopmyBaTM KNHOUOBI KOMMETEHTHOCTI Ha YpPOKax reomeTpii Yyepes creuiasibHi 3aBAaHHA, aHANOTiYHI
3aBAAHHAM [ANA NepeBipKM MaTeMaTUyHOi rPaMOTHOCTI. Taki 3aBAaHHA OTPUMANM Ha3BY KOMMETEHTHICHO OpPIiEHTOBaHI
(NpaKTMYHO opieHTOBAHI).

Mif, KOMMNETEHTHICHO OPIEHTOBAHMMM 3aBAAHHAMM PO3YMIEMO HaBYaNbHO-Ni3HABA/bHI 3aBAAHHSA, PO3B'A3yBaHHA AKUX
BMMarae 3HaHb 3 Pi3HUX PO3A4iniB maTeMaTUKu. Mpu LpOMY Haa3BMYAKHY Pob Y GOPMYBaHHI TaKUX KOMNETEHTHOCTEN Bigirpae
neparor, AKUM MOXe i NOBUHEH MUC/IUTU KPEAaTUBHO, BMiTW MPOrHO3yBaTH Ta CMCTEMATU3yBaTK HabyTi 3HAHHA.

BinblwicTb 3aBAaHb Yy LWKINbHUX MiAPYYHMKAX CNPAMOBAHI Ha PO3BUTOK [AEKiIbKOX KOMMNOHEHTIB maTeMaTU4HOI
KOMMETEeHTHOCTI. [JoCnig)ytoum 3MIiCT LWKINbHUX NiAPYYHUKIB 3 reomeTpii OCHOBHOI LWKOJAW, MW Hamaraauca norpynysatun
3aBAaHHA, BUAINAIOYM, MO MOXKAMBOCTI, 0OaHY (OCHOBHY) abo ABi KOMNOHEHTH, AKI GOPMYE Ta UM iHWa 3aga4a. Hasesemo peski
NPUKAAAN KOMNETEHTHICHO OPIEHTOBAHMX 3aBAaHb 3 [AaHOT TEMM BiAMNOBIAHO A0 KOMMNOHEHTIB MaTEMATUYHOI KOMMNETEHTHOCTI.

3a60aHHA 1. 3HalAiTb KyT TPUKYTHUKA, AKLLO 483 HLIKX 10ro KyTu fopisHiooTb 35°196°. [7]

[ns ii po3B’A3yBaHHA 3aCTOCOBYEMO TEOPEMY NMPO CYMy KyTiB TPUKYTHMKA. Y AaHiN 3agadi peanisyetbcs npoyedypHa
KommemeHmHicme.

3ae0aHH#A 2. bicektpuca AL TpukyTHMKa ABC nepneHaukynspHa go ctopoHu BC. losegiTs, wo AB=AC. [1]

[Ona posefeHHA TBepAKeHHA HeobXxiAHO BMKOPMCTATM O3HAKM PIBHOCTI TPWMKYTHWKIB. [laHa 3agadya cnpAmoBaHa Ha
PO3BUTOK /102i4YHOI KOMIIemeHmMHicme.

3ae0aHHA 3. Knymba y popmi NpsAMOKYTHOTO TPUKYTHWKA NPUASATAE 40 TPOTyapy rinoTeHy30to 3aBA0BXKKM 10 M. 3HanTu
BiHOLLIEHHS KaTeTiB, NpN AKOMY Nowa Knymbu byae HalibinbLwoto.

Mpu po3B’A3yBaHHI 3a4avi CNoYaTKy 3a4aEMO DYHKLi0, WOH 06YMCAUTM NAOLLY TPUKYTHMKA 3a MOro Katetamu. MoTim
3HAX04MMO MoxiaHy yHKLT i BU3HaUYaemo Ti ekcTpemym. Ta pobMMO BUCHOBOK, LLLO 3HAYEHHA nuoui byae Halbinblwmm, Koam
KaTeTu 6yayTb piBHi. JaHe 3aBaaHHA nepeabadae GopMyBaHHA BMiHb byayBaTh maTeMaTUYHI MOAeNi NPy BUPIWEHHI NPaKTUYHUX
npo6siem, TOMy PO3BMBAE B YYHIB 00CAIOHUYBLKY | MEMOO0102iYHYy KOMIOHEHMY MamemMamu4yHoOi KoMnemeHmMHocmi.
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3ae0aHHA 4. BUKNaAiTh CIPHUKK TaK, K MOKa3aHO Ha PUCYHKY (puc.1). Maemo Tpu piBHI TPUKYTHUKK. Nepeknaaitb Asa
CiPHUKM TaK, Wob AicTaT YOTUPU PiBHI TPUKYTHUKK.[2]

/\ \ / ; \\/ : \

Puc.

Po3B’s3aHHA 6a3yeTbcA HAa BMiHHI aHaNi3yBaTM eheKTUBHICTb PO3B’A3yBaHHA 33434 MaTeMaTUYHUMU METOA4aMM | TOMY Y
[AHOMY 3aBAaHHI peanisyeTbca memooos102i4Ha KoMnemeHmHicmeo.

3aedaHHA 5. NobynyBaTh NPAMOKYTHWUI TPUKYTHUK 3@ KaTeTOM i FiNOTEHY3010, BUKOPUCTOBYHOUM CYyYaCHi maTeMaTUYHi
nakeTtu.

[aHa 3agaya cnpAMoBaHa Ha PO3BUTOK MEXHOs102iYHOI KomrnemeHmHocmi. NIPONOHYEMO OAMH 3 MOXJ/MBUX BapiaHTIB
npeacTaBneHHA NobyA0BM TaKOTO TPUKYTHUKA B MPOrpami AMHaMIYHOT MaTEMATUKN — MaTeMATUYHUIM KOHCTPYKTOP (puc. 2).

aiin Mpaeka Mocrpoeun Tpaguan Bumcaenna Bua Knonkn Mon micrpyments Cnpaeka

‘Zjvmvx ‘|H|v1<{vj+3~2 -2 t,m}g‘g@‘
Ao X | X @D A L]
¢ Mo6ydoea 1) Byayemo NpomiHe 3 noqatkom B ToHui A
a 2) Byayemo Kone 3 UeTpoM B Touul A
o———0 ZACB=90,0 " Ta paflycom ¢

3) B - TouKa NEPETMHY KONa 3 NpoMeHeM . AB=C

4) Buaxoaumo Touky O- cepeavHy sinpiska AB
5) BYAyEMO Koo 3 LeTpom & TouLi O

i papiycom OA

6) Byayemo Kono 3 LeTpom & TouLi A

| paniycom a

7) 3HaxoaMmMo ToHKY nepeTrHy nobyaosaHux kin
Torka C - WiykaHa Touka

8) MposoauMo siapiski AC | BC
TpukyTHMK ABC - WYKAHAW NPAMOKYTHWA TPUKYTHAK

A
@.

Puc. 2. [Tobydosa npAMOKYmMH0O20 MPUKYMHUKA 8 MamemMmamu4YHoMy KOHCMPyKmopi

Tox BiANOBIAHO A0 KOMMOHEHTIB MaTEMaTUYHOT KOMNETEHTHOCTI, Hamu ByauM npoaHanisoBaHi 3aBAAHHA 3 Temwu
«TPUKYTHMKM» Yy 7 Knaci Takmx asTopis Mep3nak A.l. Ta iHwi, bes3 I.M. Ta iHwi, bypaa M.l., TapaceHkosa H.A. BignosigHo ao
pe3y/nbTaTiB HALWOro AOCAIAMKEHHA MOXKHA 3p0OUTU BUCHOBOK, L0 BiACOTOK 3aBAaHb 3 KOXHOFO KOMMOHEHTA, B YCiX NiAPYYHMKAX
Maiike oAHaKoBMI. Halbinbwy 4acTKy 3aBAaHb CTAaHOBAATb 3aBAAHHA CMPAMOBaHIi Ha ¢opmyBaHHA npoueaypHOI
KOMMETEHTHOCTI, HAMEHLLY — MEeTOA0/10MYHOT KOMMNETEHTHOCTI. A OT 3aBAaHb CNPAMOBAHUX Ha GOPMYBaHHA TEXHO/IOMYHOI
KOMNETEHTHOCTI He NpeACTaB/ieHO B OAHOMY 3 NiAPYyYHUKIB. HMKYe HaBeAeHO MOPIBHAMbHI Tabauui KinbKocTi 3aBaaHb Ta
BiZICOTKOBE BiAHOLIEHHA OTPMMAHUX Pe3y/bTaTiB AOC/IAKEHHA.

Tabauys 1.
AHanis KOMNOHEHTIB MaTEMaTUYHOI KOMNETEHTHOCTI

KoMAOHEHTH KinbKicTb y nigpy4HUKyY
maTemaTU4HOl Mepsanak “A'r" Bess3 I'.MN., bes3 B.T,, Bypaa M.L.,
KOMMNETEHTHOCTI flonokcokmi B.5., Bnagimiposa H.I.[1] | TapaceHkosa H.A.[2]
Akip M.C.[7]
MpoueaypHa 119 111 143
JNoriyHa 128 86 113
TexHosorivyHa 0 0 0
JocnigHnubka 56 68 74
MeTtogonorivyHa 7 8 10
Tabauys 2.
BiacoTkoBe BiAHOLEHHA KiNIbKOCTi 3aBAaHb
BiacoTkoBe BiAHOLWEHHA
KOMHOHeHTM.. Mep3nak A.T.,
MaTeMaTUYHOI . bes3 I.l., bes3 B.T., bypaa M.1.,
KOMNETEHTHOCTI flonokcokui B.B., Bnagimiposa H.I.[1] | TapaceHkosa H.A[2]
Akip M.C.[7]
MpoueaypHa 39% 41% 42%
NoriyHa 41% 31% 33%
TexHonorivyHa 0% 0% 0%
JocnigHnubka 18% 25% 22%
MeTogonoriyHa 2% 3% 3%
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TakoX, BigNOBIAHO A0 MeTM Halwoi cTaTTi, HaMK ByanM NpoaHani3oBaHi NiAPyYHUKM aBTopiB Mep3nak A.T., NoNOHCbKUi
B.B., Akip M.C. 3 n’AToro no AeB’ATUI KNac, Ha BU3HAYEHHA KiNbKOCTi 3aBAaHb CNPAMOBAHUX HA GOPMYBAHHA TOFO YK iHWOrO
KOMMOHEHTY MaTeMaTUYHOi KOMNETEHTHOCTI, 30Kpema 3 Temu « TPUKYTHUKKU» . BianoBigHO A0 pe3ynbTaTiB HALWOro AOCAIAKEHHA
MO’Ha 3p06UTU BUCHOBOK, LLLO € LiJIKOM OYEBWAHI BiAMIHHOCTI Y BiZACOTKOBOMY BiHOWEHHI KiNIbKOCTi 3aBAaHb 3 KOXHOMo
KOMMOHeHTa. Hanpuknag, Halbinblua 4acTka 3aBAaHb 3 NpoueaypHOT KOMNETEHTHOCTI Yy NigPYYHMKY 9 Knacy, a HakmeHwa — B 7
Knaci (nornmbneHe BMBYEHHA). Hanbinblwimii BiACOTOK 3aBAaHb 3 /IOTIYHOI KOMMNETEHTHOCTI Yy NiAPYYHUKY 7 Knacy(nornnbneHe
BMBYEHHSA), i 30BCiM BiaCyTHIM B 5 Knaci. OgHaK 3aBgaHb CNPSAMOBAHUX Ha GOPMYBAHHA TEXHOJIOMNYHOI KOMMNETEHTHOCTI He
npeacTaBAeHO B YKOAHOMY 3 Migpy4YyHMKiB. HuKue HaBeAeHO MNOPIBHANbHI TabauLi KinbKOCTI Ta BigCOTKOBOrO BifgHOWEHHA
OTPUMAHUX Pe3yNbTaTiB AOCNIAXKEHHSA.

Tabnuysa 3.
AHanis KOMNOHEHTIB MaTeMaTUYHOI KOMMETEHTHOCTI
KoMAOHEHTH KinbkicTb y niapy4HuKy astopis Mep3nsk A.l., MonoHcokuii B.B., Akip M.C.
MaTEMATUYHOT 7 Knac 8 knac 9 knac
. | 5knac[11]| 7 knac[7] | norambn. | 8 knac[8] | nornubn. | 9 knac[10]| noraunbA.
KOMMETEHTHOCTI
BMBY.[6] BMBY.[9] BMBY.[5]
MpoueaypHa 11 119 117 168 134 101 100
JNloriyHa 0 128 176 41 86 15 49
TexHonOriYHa 0 0 0 0 0 0 0
[ocnigHnupKa 4 56 62 91 104 35 31
MeTogonoriyHa 3 7 13 13 10 4 0
Tabauysa 4.
BiacoTkoBe BigHOLWEHHSA KinbKOCTi 3aBAaHDb
BigcoTKoBe BiAHOLWEHHA KiNbKOCTI y Nigpy4YHUKY aBTopis Mep3nsk A.Tl.,
KomnoHeHTn MonoHcbknin B.b., Akip M.C.
mMaTeMaTU4HOI 7 Knac 8 knac 9 knac
KomneTeHTHOCTI| 5 knac[11] | 7 knac[7] | nornubn. | 8 knac[8] | noramnba. | 9 knac[10]| nornmba.
BUBY.[6] BMBY.[9] BMBY.[5]
MpoueaypHa 61% 39% 32% 54% 40% 65% 56%
JloriyHa 0% 41% 48% 13% 25% 10% 27%
TexHonorivyHa 0% 0% 0% 0% 0% 0% 0%
JocnigHnubka 22% 18% 17% 29% 31% 23% 17%
MeTtogonoriyHa 17% 2% 3% 4% 4% 3% 0%

BucHOBOK. OT)Ke, Yy Cy4acHil HayL,i CnocTepiraemo CTilKy TeHAEHLiI0 YTBEPAKEHHA He NnLIe NOHATTA «KOMMNETEHTHICHWUIA
niaxia», a 1 OCMUCNEHHS MOro CYTHOCTI, afyKe peanisauis Lboro NiaAXo4y IPYHTYETbCA Ha YABNEHHAX NPO KOMMETEHTHICTb AK
iHTErpOBaHWUI Pe3yNbTaT HAaBYAHHSA, NOB’A3aHNIN 3 YMiHHAM BUKOPUCTOBYBATU 3HAHHSA Ta BNIACHMI A0CBIA, Y KOHKPETHUX XKUTTEBUX
cuTyauiax. [ns peanisauii Takoro nigxogy B MmatematuLi, HEOOXifHO YMOBOIO € 3aCTOCYBAHHS KOMMETEHTHICHO OPIEHTOBAHUX
3aBAaHb, WO AAE 3MOTy BUMPIWKUTU Npobaemy binbll AKICHOTO 3aCBOEHHA 3HAHb 3 MAaTEeMATUKM Ta 34aTHOCTI iX 3aCTOCYBaHHA Ha
NPaKTULi, NigBULLYE MaTEMATUYHY FPAMOTHICTb Y4YHIB, CNpUAE GOPMYBAHHIO Ta PO3BUTKY B HUX AK NPeaMeTHOI MaTeMaTUYHOI,
TaK i 3arasibHONPEeAMETHUX KOMMNETEHTHOCTEN.

dopmMyBaHHA MaTeMaTUUYHOI KOMMETEHTHOCTI B Y4YHIB OCHOBHOI LLKOJIM Ha YPOKax reoMeTpii nepeabayae pisHoOO mipoto
bopmyBaHHA NpoLeaypPHOT, TOTIYHOT, TEXHONOTIYHOT, JOCAIAHULBKOT | METOL0N0rYHOT CKNaL0BOT Ha KOXKHOMY 3 PiBHIB BUMOT A0
HaBYa/IbHUX AOCATHEHb YYHIB 3 reomeTpii 3 ypaxyBaHHAM MCUXONONYHMUX OCOBNMBOCTEN, PIBHA IHTENEKTYasIbHOrO PO3BUTKY i
HaBYa/IbHWX NOTPeO LWKONAPIB.

AHani3 nigpyyYyHUKIB MOKA3YE, WO BCi aBTOPM HaMarartoTbCsA CNPAMYBATU KOXKHe 3i CBOIX 3aBAaHb Ha PO3BMTOK NEBHOTO
KOMMOHEHTY MAaTeMaTUYHOI KomneTeHTHOCTi. OAHAK KiNbKiCTb TaKMX 3aBhaHb, BignoBigHO A0 Knacudikauii KOMMNOHEHTIB,
BiAPI3HAETLCA. A KiNbKiCTb 3aBAAHb 3 KOXKHOMO KOMMOHEHTa MaTemMaTMYHOI KOMMETEHTHOCTI BM3HAYaETbCA Lie M BiKOBUMM
0COBNMBOCTAMM YYHS.
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THE COMPETENCE BASED TASKS ON THE TOPIC "TRIANGLES"
Yu. V. Khvorostina, K. M. Stetsenko
Sumy State Pedagogical University named after Makarenko, Ukraine

Abstract. The article is devoted to the study and analysis of competence based tasks in school mathematics textbooks on
the example of the topic "Triangles", because the most topical issues of mathematical education of the main school is content
selection. The article provides the relevance of the competent approach to the teaching of mathematics at school, the basic
theoretical information on this topic is defined: competence, competency, competence approach, mathematical competence. The
competence based tasks is considered and concrete examples of competence based tasks on this topic are given in accordance
with components of mathematical competence. The formation of mathematical competence in elementary school pupils involves
the following components on geometry lessons: procedural, logical, technological, research and methodological. In accordance
with the components of mathematical competence, the authors analyzed the tasks on the topic "Triangles" in the seventh grade
textbooks of such authors as Merzliak A.G., Polonskyi V.B., Yakir M.S.; Bevz G.P., Bevz V.G., Vladimirova N.G. .; Burda M.l.,
Tarasenkova N.A. and comparative tables of the tasks number directed at the development of a component of mathematical
competence are given. According to the research results, it can be concluded that the greatest part of the tasks are aimed at
forming procedural competence, the lowest number of tasks are aimed at methodological competence. But the tasks aimed at
the formation of technological competence are not presented in any of the textbooks. Also, the textbooks of authors Merzliak
A.G., Polonskyi V.B., Yakir M.S. were analyzed from the fifth to the ninth grades of comprehensive educational institutions and
institutions with in-depth study of mathematics to determine the competence based textbooks contents on the topic "Triangles".
The results of the study are presented in comparative tables, on the basis of which certain conclusions are made.

Key words: competence, competency, competence approach, mathematical competence, components of mathematical
competence, competence based tasks.
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AKTYA/IbHICTb ®OPMYBAHHA EHEPOTO36EPEXKYBA/IbHOI KOMMETEHTHOCTI YYHIB
HA YPOKAX ®I13UKN

AHomayisa. ¥ cmammi Hagodameca pe3yabmamu 00CnioOxeHHs noiHgpopmosaHocmi y4Hie ma ix 6amekie npo cumyauiro
8 eHepaemudYHill 2any3i YKpaiHu, npo Moxaueocmi 8UKOPUCMAHHA eHepao3bepiearoyux mexHoaoz2ili ma cmaH ix MpaKmMu4yHo20
30CMOCYBAHHA HA 8IMYU3HAHUX Nidnpuemcmeax i 8 1obymi. 3a3HaYaeMbCA, W0 Cy4acHUll CMaH po38UMKY eHepaemuKu YKpaiu,
AKUU XapaKmepu3yeMosca HaABHICMIO 3HAYHUX NPobsem i Ha2aAbHOK HEOBOXIOHICMIO PayioHANbHO20 BUKOPUCMAHHA MAAUBHO-
eHep2emuy4yHUX pecypcie, Mo-HOBOMY CMABUMb MUMAHHA PO Posab ocgimu y xummi AoduHU. Cbo200Hi mosa (ide npo
HeobXxiOHicmb ¢hopMysaHHA eHepao3bepeitysasnbHOi KomnemeHyii 8 y4His, ujo y malibymHboMy 8usHa4amume rnepcrekmusy
opMyBaHHA 3a2a1bHOI eHep2emuUYHOIi KOMIemeHMHOCMIi 8Cb020 HACEEHHA Yy Pi3HUX cghepax npomucaogocmi ma 8 nobymi.
Ceped npobnem, 0o AKux 8 cmammi npusepmaemecs ysaad, ocobauso 8udinaomecs: nosineHe 30ilicCHEHHA eKosozizauyii
cucmemu ocsimu, HeOOCMAMHE B8MPOBAOHEHHA Y HABYAAbHO-8UX0BHULU npouec iHHoBAUilHUX ma iHgopmayiliHo-
KOMYHIKayiliHux mexHonoeili, Heobi3HaHicmb Y4yHi8 | HU3bKa Mi020mMOBKa e4umesis 3 NMUMAHb eHepao3bepereHHa ma
HedocmamHe nNpona2ysaHHsa NpuHyuUnie eHepaolbepexceHHsa ceped y4yHie ma ix 6ameokie. AHanisyemoca nosumusHuli doceio
30s1y4eHHA Y4YHIBCbKOI M0a100i 00 eHepao3bepexysasnbHUX MPOEKMI8 ma aKUeHmMyemoca yeaza Ha HeobxidHocmi wupoKoz2o
8MP0OBAOH(EHHA Y HABYA/bHI Mpedmemu, 30KpemMa i3uKy, MUMaHs, Nos’s3aHUX 3 eKOHOMHUM BUKOPUCMAHHAM eHepaemuYyHuX
pecypcis. ¥ cmammi Ha20/10WYEMbCA, W0, Y PAMKAX KOHUeNyii Hosoi YKpaiHCcbKoi WwKou, nedazozivyHi Konekmusu, i 0cobauso
syumeni i3uKu, MOBUHHI cMamu NPOBIOHUKAMU B8UBYEHHA MA B8MpPoBadHeHHs eHepao3zbepizarouux mexHonoeili i pazom i3
YYHAMU MOBUHHI 3a71y4amuce 00 pe2ioHanbHUX, MiXpe2ioHaAbHUX Ma MIHHAPOOHUX Npoexkmie 3 eHep2036eperceHHA, W0, nopad
i3 npocsimHUYbKO OifilbHICMIO HA YpoKAX mMa 103a iX Mewamu, crpuamume GHOpMyB8aHHIO HOB0I eHepeo- |
pecypco3beperysanbHoi napadueMu HABYOHHA MA BUXOBAHHA | He Auwe Mos00i, a U 8Cb020 HAceNeHHA KPaiHu.

Kniouoei cnoea: eHepzoeghekmusHicmes, eHep2o3bepexeHHsA, KoMmnemeHmHicms, WKinbHa ocgima, memoo npoexkmis.

MocraHoBKa npobaemu. Cepep cTpaTeriyHMx NPiopuTeTIB PO3BUTKY EHEPreTUKM YKpaiHM HalBaKAuBiWY ponb Bigirpae
edeKTMBHICTb BUKOPUCTAHHA eHepropecypcis [15]. Mpo HeobxigHicTb 36epeeHHA Ta EKOHOMHOMo BWKOPUCTAHHSA
eHepropecypcis YKpaiHM roBopaATb i «cyxi umudpu», AKi HaBegeHi y A0CAigKeHHI AMHaMiK1 BUAOOYTKY Ta 3anaciB NpupoaHoro rasy
i Byrinns. Tak, ctaHom Ha 01.12.2017 p. Ha cknagax nignpuemcts MiHeHeprosyrinna 6yno HakonuyeHo 1 552,6 TUC. TOH Byrinns,
o Ha 813,6 Tvc. TOH MeHLwe (52,4%!) nokasHWKa 2016 poky, Ha KiHelb 2017 p. — meHLwe Ha 34,4%. 3a nepwi Tpu micALi 2018 poky
3anacu BYrinna, y nopisHAHHI 3 2017 poKom, 3meHWnAnch we Ha 14,2%, a 3anacu NnpupoaHoro rasy — Ha 6,1%. 3a 3 micAui
2018 poKy BMAOOYTOK rasy 3aMLINBCA Ha PiBHI BiAMNOBIZAHOro Nepiofy MMHYIOTO POKY, B TOM XKe Yac CNOXMBaHHA rasy 3poc/io Ha
6,9%, BUOobyTOK HadTM | ra30BOro KoHAeHcaTy 3meHwWwnecA Ha 0,9%, 3aranbHUi BUAOBYTOK BYrifaA 3MeHLWNBCA Ha 1%. Ane He
OVBAAYMCL HA 3MEHLLUEHHA 3anaciB BYrifns Ta rasy, BUpobHUUTBO enektpoeHeprii Ha TELL i TEC 3a nepwi Tpu micaui 2018 poky
3p0CN0 Ha 5% y NOpiBHAHHI 3 TaKMM e nepiogom 2017 poky [13]. OueBnAHO, LWLO Lie NOB’A3aHO 3 TAKMM }Ke Cnafom BUPOBHMLTBA
enekTpoeHeprii Ha AEC, w0, B CBOIO Yepry, NOSCHIETbCA aediumTom ceptudikoBaHoro naamea ana AEC, nobysoBaHux Le 3a Yacis
CPCP, Ta yacTMmu, y 3B’A3Ky 3 HaB/IMKEHHAM KiHLA CTPOKY iX rapaHTOBAHOI eKcnayaTau,ii, NpodinakTMYHUMM BiAKNOYEHHAMM.

[na BUpilLeHHA aKTyaNbHUX Npobiem eHepreTMkM y annHi 2013 p. B YKpaiHi npuitHATa EHepreTuyHa cTpaTteris YKpaiHu
£,0 2030 poKy — Le KomnieKc HayKoBo OBIPYHTOBAHMX 3aBAaHb NPO NPIOPUTETN PO3BUTKY EHEPreTUYHOI ranysiy L0BroCTPOKOBIM
NnepcneKkTUBi, AKa BU3Ha4Yana MexaHiaMuM Ta eTanu ii peanisauii, 3rigHoO 3 AKOK B KpaiHi 3anpoBaayKyBanacb HU3Ka NpoekTis [14].
OpHaK nicns po3puBy eHepreTMYHMX Ta TEXHOJIOTYHMX IAHLLIOTIB, AKi 6y nobyaoBaHi 3aebinblioro 3 Pociiicbkoto Gepepalieto,
32/ IMWNANC HEBUPILLEHUMW MUTAHHA NPO TPAH3UT POCIACbKOro rasy Ao EBPONENCcbKOro col3y, a TaKoX - 3aKYMNKU Moro ans
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BNacHMX notpeb. «lle ctaButb nepes YKpaiHOK HOBIi €KOHOMIYHI Ta TEXHONOTIYHI BUK/JWKMU, ane BOAHOYAC BiAKPWMBAE HOBI
MOMMBOCTI A1 NOLYKY Ta BNPOBAAKEHHA iIHHOBALiMHMX PO3PO6OK y ranysi BuaobyTKy, nepepobkun BUKOMHUX BUAIB NaAunBa,
BMPOOHMUTBA, TpaHcpOpMaLLii, MOCTaYaHHA i CMOXMBAHHA eHeprii, Wo 3yMoB/oe NoTpeby y GdopmMyBaHHI HOBOI eHepreTUyYHoi
NONITUKKN aepxaBuy», i y cepnHi 2017 p. byna po3pobneHa HoBa «EHepreTnyHa cTpaterisi YKpaiHu Ha nepiog Ao 2035 poky
«be3neka, eHeproedeKTUBHICTb, KOHKYPEHTOCMPOMOMKHICTb», WO € AOKYMEHTOM, AKWIA OKPECNIOE CTpaTeriyHi OpieHTUpWU
PO3BUTKY Na/IMBHO-eHEPreTMYHOro Komnaekcy YKpaiim Ha nepiog, 4o 2035 poky» [5].

Taknum YnHOM, B YKpPaAiHi rocTpo, AK HiKO/IM, MOCTAE MUTAHHA NPO HEObOXiAHICTb NOAANBWNX PAAUKANbHUX CTPYKTYPHUX
3MiH B eHepreTuuHiin ranysi. Lli 3miHm, oueBnaHo, 6yayTb 6araTOBEKTOPHUMM i, B Til UM iHLWIMA Mipi, NOB'A3aHMMM 3 iHWMMHK
rany3simm NPOMMCAOBOCTI Ta CiIbCbKOTO roCnoapcTBa, i B KOXHOMY i3 Lx Hanpamis pedpopmyBaHHA BUPilLanbHe 3HaYeHHs byae
MaTu 3arasibHa KOMMETEHTHICTb NI0AEMN, AKI NPUAMAIOTL pilleHHs, | toA4el, AKi BUKOHYIOTb NPUNHATI pieHHA. OTXKe, eHepreTudHi
BUK/MKN i BUKIUKM €EBPOIHTErpaLii, sKi CNpMunMHUAM po3pmB 3aB’A3KiB 3 KpaiHamu CHZ, noTpebytoTb BMXOBaHHA HOBOrO
NOKONIHHA daxiBLiB, AKIi 3MOXKYTb CNPUINHATY Lii BUKNNKM Ta 3a6e3Me4nTn Npo3opui, i ronoBHe — eGeKTUBHUIA, NPOLLEC cniBNpaL,i
B EHepreTUYHin ranysi Ak y cepeguHi KpaiHu, Tak i Ha MiXKHapo4Hil apeHi.

He ocTaHHI0 posib B LbOMY NMUTaHHI ByayTb BigirpaBaTh 3axo4m, HanpasBaeHi Ha GopmMyBaHHSA eHeprosbepekyBanbHOI
KOMMNETEHTHOCTI cepen, YYHiB LWKiN; MigrotoBKa BYMTENiB, AKi M MNOBMHHI GOpPMYyBaTM L0 KOMMETEHTHICTb;, NponaryBaHHs
NPUHUMNIB eHeprosbepeskeHHs cepen y4YHiB i ix 6aTbKiB. TOMy AOCNIAXKEHHSA 3 UMX NUTaHb Ta YAOCKOHaNEHHA GopMm i meToaiB
OiANbHOCTI YYHIB Ta BUMTENIB, NOB’'A3aHOI 3 eHepro3bepiratounmm TEXHONOFIAMM, Ha YPOKaXx i B MO3aypoUHUIA Yac € BaXK/IMBOLO 1
aKTyasibHO NPo6aEMOIO NeaaroriyHoT HayK K.

AHani3 akTyanbHUX aocnigxKeHb. JocnigxeHHa npobaem 3 popmyBaHHA B YYHIB Ta CTYAEHTIB KOMNETEHTHOCTI y cdepi
eHeprosbepeskeHHA y npoueci HaByaHHA ¢isMKM nposoannn A.M. AHgpeeB [2], /1.0. KnnmeHko [8]; npakTuuHUIA pocsig,
eHeprosbepeskeHHA y HaBYanbHOMY 3aknagi onvcas H.B6. boHastox [4].

A.M. AHgpeeB, HanNpuKAag, aHani3ye HAyKOBO-MEeTOAMUYHY NiTepaTypy, NPUCBAYEHY POJIi OCBITU Ta BUXOBaHHA y peanisauii
EHepreTnyHoi ctpaterii YkpaiHu. ABTOp BMAINAE HACTYNHI NPIOPUTETHI HAaNPAMKKU AianbHOCTI y cdepi eHepro3bepekeHHA npu
HaBYaHHI Gi3NKM: HaBYAHHA Ha YPOKaXx, NO3aypoyHa AiA/bHICTb, HABYA/IbHO-MeToANYHa poboTa, haxosa MNiaroToBka BUUTENIB 3
di3NUYHMX OCHOB eHepro3beperkeHHA Ta CMCTEMA KepyBaHHSA 3axoAamu 3 eHeprosbepexeHHs. J1.0. KAMMEeHKO fa€e BU3HAUYEHHA
MOHATTIO eHepro3bepeeHHA AK [AiANbHOCTI (HayKoBOI, OpraHisauiiHOi, NpakTU4HOi, iHPopMmaLiliHoi), cnpsMoBaHOi Ha
paujioHanbHe BUKOPUCTAHHA eHeprii Ta NPUPOAHMX pecypciB. ABTOP HarosowWye Ha HeobXiAHOCTI PO3BUTKY iHTEPECY Y4HiB A0
NPUPOLHUYNX ANCLMNAIH | TEXHIKM Yepes eHeprobesneky, ane BigMivae HU3bKy NigroTOBKY BYUUTENIB 3 LUX NUTaHb. TOMY NUTAHHIO
dopMyBaHHA eHeprosbepiratoyoi KOMMNETEHTHOCTI NeAarora cNif HagaT! neplloYeprose 3HaYeHHs. Lie MoXKHa 34iMcHI0BaTH Npu
NiABULLEHHI KBanidikayii y cucTemi nicnagmMnioMHOI OCBITU Ta Yepes NPaKTUYHI poboTu, NeKLii, cemiHapu, 3ycTpidi i3 dpaxiBuamm
eHepreTMKO-NPOMMUCAOBUX NiANPUEMCTB PEFIOHIB Ta y4acTi Y KOHKypcax 3 eHeprosbepexeHHs.

CborogHi B YKpaiHi 3’ABNAIOTLCA AOCNIAMKEHHA 3 BUKOPUCTAHHA NPoBAemMHUX CUTYaLil 3 eHepro3beperkeHHA Ha ypoKax
di3nKK, NpoTe iX KiNbKiCTb HefoCTaTHA | NOTPIGHO NPOAOBKYBaTM PO6OTY B LbOMY HanpAMKY [1]. OKpeMnm NUTAHHAM NOCTAE
TAKOXX HEAOCTAaTHE AOCNIAKEHHA MOTUBAL,iT YYHIB Ta ix 6aTbKiB BUBYATU Npobaemn eHeproedeKTUBHOCTI I eHeprosbepeskeHHs.

MerTa crartTi. I3 ornagy Ha eHepreTUyHi Npobiemn B KpaiHi 1 CcTaH AocnigKkeHHA GOpMyBaHHA Y MOJIOAI Ta JOPOCAOro
HaceNIeHHss KOMMETEHTHOCTI Y MUTAHHAX eHepro3beperKeHHs, MeTOo CTaTTi € AOC/iAKEHHA NOiIHGOPMOBAHOCTI M1 MOTUBALLiT YYHIB
Ta ix 6aTbKiB 3 TeMu «EHeproedeKTUBHICTb y NOBYTI» | BUBYUEHHA LOCBIAY 3a/y4EHHA WKONAPIB A0 eHepro3bepiratoumnx NpoekTis.

Metoam gocnigKeHHA. s po3s’a3aHHA NOCTaBAEHMX 3aBAaHb BUKOPUCTOBYBANMUCA BiJOMI 3arabHOHAYKOBI meToam
LOCNigXeHHA:

- HAYKOBO-TEOPETUYHUI aHani3 MoCTaHOB AepPKAaBHUX OpraHiB YKpaiHuM y ranysi eHepreTnku Ta ¢pinocodcbKoi, ncuxonoro-
neAaroriyHoi, HayKoBO-MeTOAMYHOI i cneujanbHoi fiTepatypu (3 ¢isvku) 3 npobnemu eHeproedeKTUBHOCTI, BUBYEHHA W
y3araNbHEeHHA NepesoBOro NeAaroriYyHoro AOCBiAY 3aN1yYeHHA WKONAPIB A0 PO3B'A3aHHA Npobaem eHeprosbepekeHHs 3 MeTo
BMAB/MIEHHA | BCTAHOB/NIEHHA METOAMYHMX 3acaf, Ha OCHOBI AKMX MOXKHA 3ailicHtoBaTM GOpMyBaHHA eHeprosbepiratoumx
KOMNETEHTHOCTEM WKONAPIB Y NpoLeci HaBYaHHA Gi3nKu;

- eMMipUYHUIA — LLiNecnpPsaMOBaHe NeJaroriyHe CnocTepeKeHHs Ta aHKeTYBaHHSA, aHai3 | y3arasibHEHHSA iX pe3y/ibTaTiB.

BuKnag ocHOBHOro marepiany. B ymosax pepopmyBaHHA OCBiTM i nepexoay ii Ha KOMNETEHTHICHe HAaBYaHHA OYeBMAHA
HEeobXigHICTb i MOXAMBICTb MOAEPHI3YBAaTU OKpPemi po34inv WKiNbHOI Nporpamu, 3 ypaxyBaHHAM iX BM/AMBY Ha npouec
dopMyBaHHA eHeprosbeperkyBasibHOI KOMNETEHTHOCTI, Ta BUKOPUCTAHHA Cy4aCHWUX NeaaroriyHux TeXHonorii, 3okpema, IKT Ta
meToz npoekTiB. Lli TexHoOrii BiANOBifat0Tb BUMOram HauioHanbHOT LOKTPMHM PO3BUTKY OCBITH LLLOAO0 Nepexony A0 HOBOTo Tuny
rYMaHiCTUYHO-iIHHOBAL,iIHOI OCBITK, B AKi OCHOBHA yBara NepeHoCUTbCA Ha NPoLEec HabyTTa yYHAMM Ta CTyAEHTaMM 3HaHb, YMiHb,
HaBMYOK i }KUTTEBOTO [0CBIAY, AKi TPAaHCHOPMYIOTbCA B KomneTeHUii [9].

Mpo A[ouinbHICTb L€l TexHONOrii cBigYaTb AOCANIAXEHHA pe3ynbTaTiB y4vyacTi YYHIB eKCnepumeHTanbHoi rpynu B
MisKHapoaHMX KoHKypcax Intel ISEF i | — SWEEEP y 2008/2009 Ta 2009/2010 HaB4a/bHUX POKax, AIKi MOKa3yloTb, WO GaKT yyacTi
YYHIB Yy MacoBMX 3axofax (perioHanbHOro, BCEYKPAiHCbKOTO Ta MIiXKHAPOAHOrO PiBHIB) CYTTEBO CMPUAE NiABULLEHHIO
3aLiKaBNEHOCTI 40 NOAANbLLOT Ni3HABANbHOI AiANbHOCTI y chepi eHeprosbepekeHHn Ta A0 BUBYEHHA di3nKu B3arani [3].

3 MeTot0 BUBYEHHA PiBHA 3aL,iKaBNEHOCTi Y4HiB eHepro3bepeskeHHAM, BONOAIHHA HaBUYKaMK eHeproedeKTUBHOCTI, pPiBHA
NnoiHGOPMOBAHOCTI YYHIB Ta iX 6ATbKIB 3 JAHNX NMUTaHb | TOTOBHOCTI BUBYATHU B LUKOJI eHepro3beperkeHHs M eHeproepeKkTUBHICTb,
Hamu Byno NpoBefeHO AOCNIAMKEHHA LAAXOM aHKeTyBaHHA. ONUTYBaHHA YYHIB Ta iX 6aTbKiB 33 BULLEBKA3aHO TEMATUKOK
3aiicHoBanoca y Asox Cymcbkux Wwkonax (KYCCLU Nel17 ta KYC3LU Ne27). Ona npoBeAeHHA ONWUTyBaHHA Byna CTBOpeHa aHKeTa
33 gonomoroto Google dpopmu i posmiweHa Ha cTopiHLi 6aory BunTens ¢ismku LianeHko M.B. 3a pesynbTaTamu nposegeHol
poboTn oTpumaHo 90 3anoBHeHMX aHKeT. KinbKicTb pecnoHAEeHTIB, 3p03yMiN0, AaNeKo He penpe3eHTaTUBHa, ane, Ha Halw Nornsag,
Bigobparkae 3aranbHMM cTaH. MiACYMKM aHKETYBAHHA MO KOXKHOMY MUTAHHIO aHKETU Y BiZCOTKAxX HaBeaeHo y Tabaunui 1.
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Tabauysa 1.
Bignosigi pecnoHAeHTiB HA 3aNUTaHHA aHKeTU «EHeproedeKTUBHICTb Ta eHepro3bepexKeHHA»
Ne 3anuTaHHA Tak (%) Hi (%)
YuyHi
1 Yu BBaxkaeTre Bu, WO NOTPIBHO EKOHOMHO BMKOPUCTOBYBATM MANNMBHO-eHEPreTUYHi pecypcu 98,9 1,1
YKpaiHn?
2 Yu uikasutech Bu, aki Tapudu 3apa3 Ha eHepronocTavaHHA y Bawwin oceni? 54,4 45,6
3 Bu LikaBUTECH TUM, CKiNbKM KBT enekTpoeHeprii BUKOPMCTOBYE Balla CiM’s Ha micsaLb? 45,6 54,4
4 B¥ BUMMKAETE CBITNO, KON BUXOAMUTE 3 KiMHATU? 92,2 7,8
5 Yun BMKOPUCTOBYE BalLa cim’a eHeprosbepiratodi namnun? 90 10
6 Y 3HaeTe B Npo Te, IK 3BMEHLLMTH BUTPATU TENNA B KBAPTUPI? 68,9 31.1
7 XoTinun 6 Bu gisHaTMCA Ha ypoKax Binblue Npo anbTepHATUBHI AXKepena eHeprii? 86,7 13,3
8 XoTinn 6 By B WKoONIi 6inblwe gi3HaTUCb NPO eHeprosbepeskeHHs i eHeproePpeKTUBHICTL? 87,8 12,2
9 Yu oTpumyeTte Bu gocTaTHIO iHGOpMaLLito 3 NUTaHb eHepro3beperkeHHn B WKONI? 47,8 52,2
10 Yu uikasutecb By TMM, aKi cyvacHi 3axoam 3 eHeprosbepeskeHHa NpoBoAATb B YKPaiHi? 37,8 62,2
11 Yu uikaBuTecb Bu TUM, AKi CydacHi 3axoam 3 eHeprosbeperkeHHsA NpoBoAATL B KpaiHax EBponu? 51,1 48,9
baTtbku
12 Yu 3anucyete Bu womicAuA Balle eHeprocnoXKMBaHHA? 74,4 25,6
13 Yu 3aKpuTi baTapei onaneHHsA y Bawili oceni (wtopu abo mebni 6ina batapeit onaneHHs)? 60 40
14 Yn BUKOpPUCTOBYETE BM ABO3OHHI NiUNABHUKKN efleKTpoeHeprii? 27,8 72,2
15 Yu Bigoma Bam iHpopmauia npo «3eneHi Tapudu»? 41,1 58,9
16 Yu Bigomi Bam npakTU4Hi Nnpuitomn Ta 3axo4u ONs 3MEHLIEHHA BTPAT Tensa y KBapTUpi Ta 86,7 13,3
B6yaNHKY?
17 Yn Hamaranucsa By 3aMeHLNTU CNOXKMBAHHA eneKkTpoeHeprii Bgoma? 87,8 12,2
18 Yu Bia4vyBaeTe B1 HaBaHTa)KeHHSA Ha ciMeliHMIA BlogKeT Nig Yac onasioBaNbHOrO CE30HY, KON 87,8 12,2
Tpeba cnaayvyBaTu 3a onaneHHs kBapTMpu abo obirpisatn 6yanMHOK?
19 Yu BBaxkaeTe BuW, WO B LWKOAI MOBMHHI PO3MOBIAATM YYHAM NPO eHeprosbeperkeHHsA Ta 93,3 6,7
eHeproepeKTUBHICTb?
20 Yu roToBi Bu B3ATM y4acTb Y KOHKYPCi 3 eHepro3bepekeHHs y BNacHOMY By ANHKRY? 34,4 65,6
21 Yu BBarkaeTe By, Wo B YKpaiHi Tpeba po3BMBATU a/ibTEPHATUBHI Axepena eHeprii? 97,8 2,2

AIK BMAHO i3 NMPOBEAEHOr0 AOCNIAMKEHHA, nepeBaxHa binblwicTb yyHiB 98,9% BBaKalOTb 3a NOTPiIOHE E€KOHOMHO
BMKOPWCTOBYBATU NaJIMBHO-eHEPreTUYHI pecypcu YKpaiHM, NpoTe TifIbKW NOJIOBUHA YYHIB LjiKaBUTbCSA peasbHUMK Tapudammn Ha
eHepronocTayaHHsA B ocenii Tpoxm binblue 30% LiKaBUTbCA 3aX04aMM 3 eHeprosbepekeHHs, AKi NpoBoaATb B YKpaiHi. IHhopmauis
npo 3axoau 3 eHeprosbepexeHHn B EBpoNencbKMX KpaiHax 3auikasuna 51,1% onutaHux y4yHis. Lle cBiAYMTb NPO HeAOCTaTHIO
KinbKicTio iHbopmaLii Wwoao eHeprosbepexkyBanbHOI NONITUKM B YKpaAiHi. BUpiWWTK Le nNuTaHHA MOXHa 3anyuumslmn 3MI go
BMCBIT/IEHHS L€l TemaTMKM, a TaKOX MPOBEAEHHAM ariTauiiHOi poboTM B WKOMAX LWOAO0 eHeprosbepekeHHA U
eHeproedeKTMBHOCTI. Pe3ynbTaTi aHKeTyBaHHA NMOKA3au, WO YYHi po3yMitoTb HEOBXiAHICTL EKOHOMWUTK CBIT/NO | TENNO B Oceni Ta
BOJIOiIIOTb eN1eMEHTAaPHUMM HAaBUYKaMK 3 eHeprosbepekeHHs, npoTte 52,2% onuTaHUX BiAMITUAN, LLLO OTPUMYIOTb HEAOCTATHLO
iHbopmaLii 3 nUTaHb eHeprosbepeskeHHA B LWKoAi i Ginbwe 80% y4yHiB XOTiAM 6 OTpMMaATM AOAATKOBY iHPOpmaLilo npo
eHeproedeKTUBHICTb Ta a/IbTEPHATMBHI AyKepesia eHeprii Ha ypoKax B LWKOI.

Cepepn Bignosigei 6aTbKiB BapTO BigMITUTM BONOAIHHA 6a30BMMM HaBUYKAMU eHeprosbeperkeHHsa, TakuMW sK
CUCTEMATUMYHMI 3anWC MNOKasaHb NiYNIbHUKA, BiAKPUTI GaTapei onaneHHs, 3MeHWeHHA BWKOPUCTAHHA eneKkTpoeHeprii Ta
36eperkeHHsA Tenaa B oceni, NpoTe Npo ABO30HHI NYNABbHUKM, AKi [,03BONAIOTb EKOHOMUTU €NEKTPOEHEPrito i «3eneHi Tapudu»
3HAOTb MeHLIe MOMOBUHWU OMMTaHWUX HaTbkie. OTKe, NOTPiOHO nNpoBoanTM poboTy Woao iHGOopMyBaHHA 6aTbKiB 3 NUTaHb
eHeprosbepesKeHHA. 3BarKatoum Ha Tol GaKT, Wwo 87,8% ONUTAHWMX BiAYYBalOTb HAaBAHTAXKEHHSA Ha CiMelHWI BlogKeT nig yac
onantoBasbHOrO Ce30Hy, Koiu Tpeba cnnavyyBaTh 3a ONajNeHHA KBapTMpW abo obirpisatm 6yaMHOK, Ue NUTAaHHA € 0c06aMBO
aKTyanbHWM. Maliixe BCi pecnoHaeHTH (97,8%) nigTpumytoThb ifeto PO3BUTKY aNbTePHATUBHUX Axepen eHeprii B YKpaiHi, i 93,3%
ONUTAHMX BBAXKAE, WO B LWKOAI MNOBMHHI PO3NOBIZATM YYHAM Mpo eHeprosbepeskeHHAa Ta eHeproedeKkTUBHICTb. MpoTe
[OCNIAXKEHHA BUABUNO HU3bKY MOTMBALLiIO WOAO NepCOoHaNbHOI Y4acTi Y KOHKYPCi 3 eHepro3bepeskeHHsA y BNacHOMY ByauHKy.
Tomy, Ha Hawy AYMKY, 3a/ly4eHHsA 6aTbKiB 40 BUBYEHHSA BULLE3a3HAYEHUX TEM NOTPIOHO MOYMHATM 3 NiABULLEHHA IX MOTMBaLii. B
LUbOMy Aornomorke iHGOpMyBaHHA MPO Te, AKMM YMHOM 3aX04M 3 eHeprosbeperkeHHA SOMNOMONKYTb 3EKOHOMUTU CiMENHWUI
broaser.

OTKe, i3 NpPoBeAEHOro AOCNIAXKEHHA BUTIKAE, WO Nepenik HefoMiKiB B NUTAHHAX opMyBaHHA eHeprosbepiratoyoi
KOMMETEHTHOCTI B Y4HiB, BU3HAYeHMI B HaujioHanbHil cTpaTerii po3BMTKY OCBiTU B YKpaiHi Ha nepiog go 2021 poKy [12], Ha Haw
nornag, MoXHa AONOBHUTU HACTYMHUM:

— Heobi3HaHICTb Y4HiB 3 aHOT Npobaemu;

— HeAoCTaTHA NiAroTOBKA BUMTENIB 3 MUTaHb eHepro3beperkeHHs;

— HeAO0CTaTHE NPONaryBaHHA NPUHLMNIB eHepro3beperkeHHs cepes, 6aTbKiB YUHIB;

— HeAOCTaTHbO YyBarnm MPUAINAETLCA 3aCTOCYBAaHHIO OAEPKaHUX YYHAMM TEOPEeTUYHUX 3HaHb AnAa  edeKTUBHOro

NPAKTUYHOrO BUKOPUCTAHHA eHepril.

CbOroaHi NpoeKTH 3 eHeprosbeperkeHHA HabupatloTb NONYNAPHOCTI cepes YKPAiHCbKMX LWKiN. MpoeKT «EHeproedeKkTUBHi
LWKOJIM: HOBA reHepaLlia», sknii BnpoBagKye BEO |HCTUTYT mMicLeBoro po3suTKy, Npoiwos waax Big 2009 poky A0 CbOrogHi i
36i/1bWIMB ayANTOPIO OXOMIEHHSA WKOAAPIB i3 24 3ara/ibHOOCBITHIX HaBYa/IbHWUX 3aKNaZiB y 8 HaceNeHUx NyHKTax fo 858 3H3 y
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475 HaceneHux NyHKTax 3 23-x obnacreii Ta m. Kuis. Cepep, 3apeecTpoBaHux y 2018 poui HaBYaibHUX 3aKagiB, AKi 6epyTb yyacTb
y NpoekKTi, 74 postawoBaHi B Cymcbkin obnacti. OCHOBHMMM 3aBOAHHAMMU MPOEKTY € 3a/lyYeHHS 3auiKaB/leHUX CTOPiIH 40
$iHaHCOBOI NIATPUMKM MPOEKTIB 3 eHepro3beperKeHHs y KUTI0BUX i TPOMAACbKMX OyAiBAAX Ta MOWMPEHHS Pi3HOMAHITHMX
NPaKTUK WOAO 3aCTOCYBaHHA eHeprosbeperkyBaibHMX 3aX0/4iB i HOBITHIX TEXHOOTI 3 eHeproepeKTUBHOCTI.

Peanisauii npoekTy fonomarae ocBiTHil nopTan energyschool.org.ua, Ha AKOMY y4YHi Pi3HUX LWKiNA MAtOTb 3MOTY MPOXOAUTH
on-line HaBYaHHA 33 TakMMK Kypcamu: «OCHOBWM eHepronocTayaHHA Ta eHeprosbeperkeHHA» AnAa 6-8 KnaciB Ta «AbeTka 3
YKUTNOBO-KOMYHA/IbHOTO ynpaBaiHHA» ana 9-10 Knacis. Cnyxayi uporo Kypcy TakoxK 6epyTb yyacTb B on-line rpi «Po3ymHuit
6yauHOK». Poboui nporpamu i NocibBHUKM paa KypciB CXBaneHo Ans BUKOPUCTaHHA y 3H3 Komicielo 3 ekoHOoMikM HaykoBo-
MeToAMYHOI pagm 3 NUTaHb OCBITM MiHicTepcTBa OCBITH | HayKu YKpainm (nmct Ne 2.1/ 12-T-268 sig 02. 06. 2016 p.). Nporpama
KypciB nobyposaHa 3a npuHuunom «lporpama Ain». Ha 3aHATTAX y4Hi BMBYalOTb Npobiemu 3 eHeprosbeperkeHHA Ta
Ten/sIoNnoCTayaHHA i MOCTYNoBO YCBIAOM/IOIOTL HeobXigHICTb i MocnigoBHICTL AiM gns BupiweHHA uux npobnem. Micns
NPOXOAMKEHHA KypCy Ha MiACYMKOBOMY ypOLi Y4YHi NPesCcTaBAAOTb BAACHUI NaH AN, ANA BUPILWEHHA TUX Npobaem, sKi BOHU
BMABWJIM Mig, Yac eHpeproayauTy Kaacy, WKOAU Ta BAACHOTo 6yaunHKy [6].

MpoekT «LlKkona EHeprii 2.0» (nnctonag 2016 — »kosTeHb 2017 poKy) BNpoBaaxysasca Acouiauieto «EHeproedeKTuBHI
MicTa YKpaiHu» 3a niagTpMmKM npoekTy "CTBOpPEHHA eHepreTMYHNX areHTCTB B YKpaiHi", wo peanizoByBaBca y 15 wKonax YkpaiHu
KOMnaHielo «HimelLbKe TOBapUCTBO MiXKHapogHoro cniBpobitHMuTBa (GIZ) GmbH» 3a cnpusHHA depepanbHOro miHictepcTea
DOBKINNA, OXOpoHM Npupoawn, byaiBHMuTBa Ta 6e3nekn AdepHWUX peaKkTopiB HimeyunmHW, maB Ha MeTi NiABULWMTM piBeHb
NoiHPOPMOBaHOCTI Y4HIB, NepesaT iMm TeXHIYHI 3HaHHA NpPo npouecu eHeprosbeperkeHH:A, eHepProcnoXmMBaHHA Ta NOWWPUTU
[0CBi4, Yy HaBYaNbHUX 3aKNagax MicTa Ta cepeg rpomagaH. Y KOXKHil WKoni 6ynn cTBOpeHi crnewiasbHi eHepreTMyHi KomaHau.
YyacHWKammM Takoi KOMaHAM Byan yunTens i yuHi. BCi y4acHUKM OTPpUMAN MeTOAMYHY NIATPUMKY WOA0 34iINCHEHHA WKiNbHOro
eHepromeHegMeHTy. KomaHga KOXHOro AHA 3anucysBasia NOKasaHHA LWKINbHUX MIYMABHUKIB | 3aHOCKNA AaHi y cneujianbHy
nporpamy. Ha npoTasi ABoX micAuiB y4acHWKM npoekty «llkona EHeprii 2.0» opraHisoByBann Ta NpOBOAUAWN Pi3HOMAHITHI
iHpopMaLiiHi Ta mMacoBi 3axoAu y CBOiX LWKONAX, HaBYaAn cBOiIX 6aTbKiB, APYy3iB Ta YYHIB 3 iHLWWMX LKA MiCTa NpUHLMNAM
eHeprosbepekeHHs i PO3YMHOro eHEProCNOXMBAHHSA, @ TAKOXK AiMANCH pe3ynbTaTaMu NPOEKTY Yepes npeseHTal,ii, NpoBeaeHHsA
cemiHapiB, iHTepaKTUBHUX 3aBAaHb, KBecTis Towo [10].

B YKpaiHi LWOPOKY NPOXOAUTb MiKHAPOAHWUIA KOHKYPC MOJOLINKHUX MNPOEKTIB 3 eHeproedeKkTmBHocTi «EHepria i
cepenosuLe». Lieli KOHKYpC NPOXOAMTb Y pamKax MiKHapogHoi ocBiTHboI nporpamu SPARE (School Project for Application of
Recourses and Energy - OCBiTHA nporpama BWKOPWCTaHHA pecypciB i eHeprii) i € BiAKPUTUM [N YYHIB Ta BUYMTENiB
3araIbHOOCBITHIX, NPOPECINHO-TEXHIYHUX | NO3AWKINbHUX HaBYa/NbHUX 3aKnagiB. KOHKypc NPOBOAUTLCA 3 METOK 3a/y4YeHHs
YYHiB 40 HAYKOBO-AOCNIAHULbKOT Ta NPaKTUYHOI AiANbHOCTI y rany3i eHeproedeKTMBHOCTI Ta PaLioOHaNIbHOrO BUKOPUCTAHHA
eHepropecypcis, 3a/ly4eHHA NefaroriyHNX NPaLiBHUKIB HAaBYAbHUX 3aKNa4iB A0 NponaryBaHHA epeKTUBHOIO BUKOPUCTAHHA Ta
36epekeHHa eHeprii. OpraHisauiiHy Ta MeTOAMYHY NiATPUMKY KOHKYpCY 34iMicHI0€ HauioHanbHUI eKoNoro-HaTypanicTuyHuim
LEHTp y4HiBCbKOi Monoai [11].

Ha ayMKy fieskux focniAHMKIB, EKONOriYHI Npobaemu cydacHocTi 34e6inbloro nos’a3aHi 3 BUPOOHULTBOM i BATPAYaHHAM
eHeprii [4]. YuacTb WKin y npoekTax 3 eHeprosbeperkeHHs fobpe y3roaKyeTbca 3 eKO0Ti3aLLi€l0 OCBITH, AKa BU3HAHA O4HUM i3
KIFOYOBUX HAMpPsAMKIB AepKaBHOI OCBITHbOI MOJIITUKM B HaLiOHaNbHIl cTpaTerii po3BUTKY OCBiTM B YKpaiHi Ha 2012—-2021 poku.
Cepeg npobnem i BUKAMKIB, AKI 3a3HAYeHi B LbOMY AOKYMEHTI € BKas3iBKAa Ha HeLOCTATHIO BiAMNOBIAHICTb OCBITHIX Nporpam
Cy4aCHMM BMMOTraM CyCniNbCTBA, NOBiNbHE 3A4iMCHEHHA rymaHi3aLii, ekonorisauii Ta iHbopmaTM3aLii cMcTemmn OCBITH, NOBINbHE
BNPOBAaAKEHHA Y HABYa/IbHO-BUXOBHMI NpoL,Eec eKoNori3aLii, iHHoBaLiMHMX Ta iHpOPMaLiiHO-KOMYHIKaLiMHUX TexHoNorin [12].

CborofHi perioHanbHi LWKOAM, AKi BMPIWWAM BNPOBAAKYBATU 3ax04M 3 eHeprosbepeleHHA NiATPUMYIOTbCA W
maTepianbHo. Tak, 3a gaHumu iHpopmauiiHoro noptany CymcbKoi micbKoi pagm, y 2018 poui micTo oTpuMae rpaHT Big, EC y cymi
noHaa 1 maH. espo. Lli rpowi BUTpaTATb Ha peanisauito npoekTy «MigBuweHHA eHeproepeKTUBHOCTI B OCBITHIX 3aKnagax M.
Cymu», AKMI NiAroTyBaB BMKOHABYMI KOMITET MicbKOi pagu. Llelt npoekT yBiMWOB [0 Nepeniky NepemoKLiB KOHKypcy
€sponelicbkoi Komicii, AKMIA NpoBOAATb ANA MiATPUMKM PO3pOobKM Ta BNPOBaAMKEHHA MAaHIB Aili CTaNoro eHepreTMYHoro
po3BuUTKY «Supporting the Eastern partnership cities in the implementation of sustainable energy action plans (SEAPs) under the
Covenant of Mayors» (nigTpumKa mict CxigHoro MapTHepCTBa y BNPOBAAKEHHI NNaHIB Aild CTaNoro eHepreTMYHOro Po3BUTKY
3riaHo 3 Yrogoto Mepis) [7]. OTxKe nepeg, ocBiTHIMK 3aKNagammn m. Cymu cToaTb ambiTHI 11 NepcnekTUBHI 3aBAAHHA 3 NiABULLEHHA
eHeproedeKTUBHOCTI CBOEI A4iANbHOCTI.

MpoBigHWKamK igei eHeprosbeperkeHHs MOBUHHI CTaTU BYMTeNi Gi3VKKU, TOMY WO came BOHW BOJIOAiIIOTb 3HAHHAMM
}i3nyHMX 3aKOHIB, 6a30BMX MOHATb, MatOTb QyHAAMEHTA/IbHI YABNEHHSA W00 BUPOOHULTBA i NepeTBOpeHHA eHeprii. OTxke, came
iX HaBYa/NbHO-BUXOBHWI MpoUEC Ha ypoKax ¢i3vKM y 3arafbHOOCBITHbOMY HaBYa/NbHOMY 3aKnagi MoBMHEH 3abe3nedynTu
dopMyBaHHA Y MONOAI KOMNETEHTHOCTI y cdepi eHeprosbeperkeHHs, OCKiNbKK came disnKa BUCTYNAE TEOPETUYHOI OCHOBOO
po60TK yCiXx TEXHIYHMX 3acobiB BUPOOHULTBA Ta BUKOPUCTAHHA BCiX BUAIB eHeprii, i ¢pi3nKka € 060B’A3KOBMM NpeamMmeTom npu
ofZlep)KaHHi cepefHbOi OCBITH, @ CepefHHIo OCBITy B YKpaiHi OTPUMYE MalixKe KOXKHA NoaMHa.

BucHoBKu:

—  pe3ynbTaTv NPOBEAEHOro AOCNIAMKEHHA BKA3ylOTb HA aKTya/bHICTb BUBYEHHA NUTaHb eHeprosbepeskeHHa B cim’i i
KO/ Ta Ha HeobXiAHICTb GOpMyBaHHA eHepro3bepiratounx HaBUYOK B YYHIB | 6ATbKIB;

—  nepep neaaroriyHMMM KONEKTMBAMM Pi3HOTO PiBHA (4OLWLKINbHI Ta 3arafibHOOCBITHI 3aK1aAM, 3aKNagm BULLOT OCBITH)
CTOITb HaranbHa nNpobnema — popmyBaHHA HOBOI eHepro- i pecypcosbeperkyBasibHOi NapaaurMmm BUXOBAHHSA Ta HAaBYaHHA i He
/ivLlIe MOI04,, @ M BCbOTO HaceNeHHA KpaiHu;

—  nefaroriyHi KonektTneK, i 0cobamnso BuMTeNi GisMKK, y pamKax KoHLenuii HOBOi YKPAiHCbKOI LWKOAW, MOBUHHI CTaTh
NPOBiAHWKAMW BUBYEHHA Ta BNPOBALKEHHA eHepro3bepiratoumx TEXHOIOFN, i pPa3oM i3 yYHAMM, MOBWMHHI 3anyyaTucb A0
perioHanbHUX, Mi*KperioHaIbHUX Ta Mi*KHaPOAHWUX NPOEKTIB 3 eHepro3beperkeHHs, Lo NopaL, i3 MPOCBITHULLKOI AiANbHICTIO, Ha
YpOKax Ta Mno3a ix mexamu, cnpuatume GopmyBaHHIO eHepro3beperkyBasibHOI KOMMNETEHTHOCTI Y4HIB i B MepcneKkT1ei — BCboro
HaceneHHA KpaiHu.
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3 MeToto BUpiLLEHHA 3a3HaYeHNX Npobiem B6a4aEMO 3a AoLiNbHE PO3PO6KY HOBMX 1 YAOCKOHANEHHS iCHYHOUYNX METOAMK

bopmyBaHHA eHeprosbepiratoyoi KOMMNETEHTHOCTI YYHIB CepeAHbOi WKOAN MPU BUBYEHHI KOHKPETHUX TEM LUKIZIBHOFO Kypcy
bi3KKK, a TAKOXK Yy NO3aypPOYHii AiANbHOCTI YYHIB Ta BUNTENIB.
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ACTUALITY OF FORMATION OF ENERGY-SAVING COMPETENCE OF THE STUDENTS ON THE PHYSICS' LESSONS
Marina Tsapenko
Communal Institution Sumy Specialized School No. 17, Ukraine
Ivan Moroz
Sumy State Pedagogical University named after A. S. Makarenko, Ukraine

Abstract. In the article, there are the results of research of awareness of students and their parents are driven about a
situation in power industry of Ukraine and about possibilities of the use of energy keeping technologies and is the state them the
practical application on domestic enterprises and in the way of life. It is noted that modern development of Ukraine's energy
sector, which is characterized by the presence of considerable problems and the urgent necessity of the rational use of fuel and
energy resources status, newly set by a question about the role of education in human life. Today we are talking about the
necessity of forming of energy-saving competences for students, which in the future will determine the prospect of forming the
overall energy competence of the entire population in various fields of industry and in everyday life. Among the problems to which
attention is drawn in the article are highlighted: slow implementation of environmental education system, insufficient
implementation of educational and educational process of innovation and information and communication technologies,
students' lack of knowledge and low teacher training on energy saving issues and insufficient propagation of energy-saving
principles among pupils and their parents. The positive experience of bringing in of student's young people to energy saving
projects is analyzed and attention is paid to the need for the widespread introduction into educational subjects, in particular
physics, issues related to the economical use of energy resources. It is marked in the article, that, within the framework of the
conception of a new Ukrainian school, pedagogical teams, and especially physics teachers, should become leaders in the study
and implementation of energy saving technologies and, together with students, should be involved in regional, interregional and
international energy conservation projects, which, along with educational activities on lessons and beyond, will contribute to the
formation of a new energy and resource-saving paradigm of education and upbringing, and not only young people, but also the
entire population of the country.

Keywords: energy efficiency, energy-saving, competence, school education, project.
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METOAMKA PO3B’A3YBAHHA 3AZIAY HA MOBEPXHI APYTOro NOPAAKY B KYPCI AHAJIITUYHOT TEOMETPIT

AHomayia. Y cmammi euzHa4yeHo ocobausocmi hyHoameHmasnbHoi niGzomosku malibymHix yyumesnie MmamemamuKu Ha
npuKknaodi OucyunaiH 2eomMempu4yHo20 UuKay. BusyeHHa OucyunsniH, Wo € CKaadosumu GhyHOAMeHMaAnbHoi nid2omosKu
cmyodeHmis, crnpamosaHe HA (OPMYBAHHA 3a2asAbHOI Mamemamu4Hoi Kyabmypu, HeobxidHoi malibymHeomy esyumenesi
MamemMamuku, 080s100iHHA KOMI/IEKCOM MamemMamu4yHux memodie ma po3s8UMOK HABUYOK 30CMOCYB8AHHA iX HA MPAKMuUUyi,
pPO320pMAHHA Meopemuy4HUX OCHO8 0714 TMPUKAAOHUX HAYKosux 00CniOxeHb, 3abe3nevyeHHA 38'A3Ky 3 MemoOUYHOH
ni02omosKoro.

lMpoaHanizosaHo ocobausocmi po3s8’A3aHHA 300a4 3 aHanimu4yHoi eeomempii. lMowyK po3s'A3ky 3adayi byOdb-AKol
CKAadHocmi 6a3yemosca HA B8UKOPUCMAHHI hopMys, 03HAK, Npasus, AKCIOM, meopem, eaacmusocmeli, HG OCHO8I AKUX
cmeoproemocA nesHuli anzopumm.

Cmucno o2naHymo memy «[llosepxHi Opy2020 nopsAOKy» ma 8udineHo 6a308i NOHAMMA, 32i0HO AKUX i hoOPMYEMbCA 3micm
NPAKMUYHUX 3aHAMb (nosepxHi obepmaHrHs, enincoiou, 2inepb6oaoidu, KoHycu, YyuniHopu, napabosoiou, supodxeHi nosepxHi
Opy2020 nopAoKy). Po32asaHymo OCHOBHI munu 2eomempu4Hux 3a0a4 8 memi 0ocnioxeHHa. HasedeHo npuknaadu 3aday i3
p038°’A3aHHAM ab0 8Kaziekamu 0715 pobomu Ha 3aHAMMSAX i3 BUCYUNAIHU. B 3a0a4ax Ha CKAAOAHHA KAHOHIYHUX PiBHAHb, 8 nepuwly
yepey, BUKOPUCMOBYIOMb XapAaKMepuCMUYHi 8/1cmu8ocmi nosepxoHs 0pya020 nopAOKy, a came, AiHil, AKi iMm Hanexcame.

Baxcausum murnom 3a0a4 € po3nizHaBaHHA 8U0i8 M0B8epXOHb Opy2020 MOPAOGKY 3G iX KAHOHIYMHUMU PiBHAHHAMU. Y
MPUKAAOHUX 3a0a4ax 4acmo 3ycmpidaromecs cumyayil, Koau pieHAHHA MosepxHi 3a0aHO 8 KAHOHIYHOMY 8u2nA0i, ane 3
8iIOMIHHUM 8i0 cmaHAapmMHo20 po3mawysaHHsa ocell. [l[pome npu YimKkomy 8uKnadi sUKaAadayem an20pUMMy PO3Mi3HABAHHSA
munie Mo8epxoHb 3HAYHA YACMUHA cmydeHmie 00CmMamHbO 00bpe 3aC80IE HABUYKU 30CMOCYBAHHA YUX an20pummie.
Ocobnuso xopowi pe3yasmamu OAE BUKOPUCMAHHA PIi3HOMOHIMHUX OMOPHUX KOHCrekmis, 062080peHHA anzopummy
cmydeHmamu Ha NPAaKkmMu4YHomy 3aHammi. [iOKpecneHo 8axcaugicme ma NPUKAAOHUL Xapakmep 8U8YEHHS M08EPXOHb Opy2020
nopsAoKy 018 Kypcy 8UW0i MamemamuKu ma esieMeHmapHoi ezeomempii.

Knto4oei cnoea: aHanimu4yHa 2eomempis, nosepxHi Opy2o2o MopAOKy, mamemamuyHi 3a0ayi, munu 3a0a4, MeipHi,
AniHiG4ami nogepxHi.

MocraHoBKa npob6aemu. CyyacHe cycninbCTBO Mae NoTpeby y BMCOKOOCBIYEHMX i MOTMBOBaHWX daxiBuUfX, 34aTHUX
BMKOHYBATU BiAMNOBIAHI QYHKLIT B NEBHUX OpraHisauisax, ToMmy poboToAaBLi 3alikaBneHi B 3abe3neyeHHi AKiCHOI NigroToBku
MarnbyTHix daxisuis. MiAroToBKa MalbyTHIX yuuTeniB — NOHATTA WMPOKOACNEKTHE, BOHO BKNIOYAE B cebe PpyHAAMEHTaNbHY,
NCUX0N0ro-NeAaroriyHy, MeToanyHy, iHPOpMaLiMHO-TEXHONOTIYHY, NPAKTUYHY Ta COLiaNbHO-T'YMaHITapHy NiArOTOBKWU. 3MmicT
dyHAaMeHTaNbHOI NiaroToBKM nepenbayae BUBYEHHA TEOPETMYHWMX OCHOB CMeLiafibHOCTI 3riZHO 3 BMMOraMum A0 piBHA
TEOPEeTUYHOI NiAroTOBKM NeAarorivHoro npawiBHMKa BignoBigHOro Npodinto y KNacuyHUx yHiBepcuteTax i 6a3yeTbcsa Ha HOBITHIX
[OCATHEHHAX HayKK [1].

Y uinomy BMBYEHHA AWUCUMMNAIH, WO € CKNAZOBMMU GYyHOAAMEHTANbHOI MiArOTOBKM MalbyTHIX yunTenis maTemaTuKu,
cnpAmoBaHe Ha (GOPMYBaHHA 3arasibHOI MaTEMaTUYHOT KynbTypu, HeobxigHOi MalbyTHbOMY BUMTENEBi MAaTeMaTWKM, Ha
OBOJIOZHHA KOMMIEKCOM MaTeMaTMYHUX METOZIB Ta PO3BUTOK HABMYOK 3aCTOCYBAaHHA iX Ha MPaKTULi, Ha PO3ropTaHHA
TEOPETUYHWUX OCHOB A/1A NPUKNAAHUX HAYKOBUX A0C/iIAXKEHDb, Ha 3abe3neyeHHs 3B'A3KY 3 METOAMYHOLO NiATOTOBKO.

BakAnBok yMOBOKO BAOCKOHANEHHA BUKNALAHHA MAaTeMaTUKM ANA CTyaeHTiB cneuianbHocti 014.04 CepeaHAa ocBita
(MaTematuka) 3a [lep»KaBHMM CTaHAAPTOM BMLLOT OCBITM € MOCUNEHHSA ii NPAKTUYHOT i NPUKNALHOT CNPAMOBAHOCTI BUBYEHHSA fK
TeopPeTUYHOro maTepiany, Tak i 0cobaMBO cucTemu 3agad [2]. BaxkanBy posnb y BUpiLLEHHI gaHoi npobnemu Bigirpae BUpobneHHs
B CTYZEHTIB NPAKTUYHMUX YMiHb i HABMYOK, 30KpeMa reoMeTPUYHOro xapakTepy. BUKOPUCTaHHA NPaKTUYHUX 3aBAaHb MOTUBYE
CnpuiiMaTi HOBi MaTeMaTUYHI NOHATTA; iNOCTPYE HAaBYaNbHUIM MaTepian; 3aKkpinatoe i NornnbAoe 3HaHb 3 NpegmeTa; popmye
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NPaKTUYHI BMiHHA | HaBMYKKU. BU3HAYHUM KPUTEPIEM MATEMATUYHOI KOMMETEHTHOCTI YYHIB TPaAMLiAHO BBaXKA€TbCA BMiHHSA
po3B‘A3yBaTh 3agadi. Came yepes po3B‘A3yBaHHSA CTyAEHTaMM HaBYa/IbHUX 3a4a4 Peani3yrTbCA OCBITHI, BUXOBHI, pO3BMBabHI i
NPaKTUYHI OCBITHI Lifi. TOMY € aKTya/IbHMM MOLWYK BiZNOBIAHWX TEXHOJIOTIN | MeTOAiB HaBYaHHSA Y4YHIB PO3B‘A3yBaTN rEOMETPUYHI
3agavi. MpakTMYHe cnpamyBaHHA Kypcy reomeTpii nepesbadyae popmyBaHHA B MailbyTHiIX daxiBLiB yMiHb BUMKOPUCTOBYBATU
3006YTi 3HaHHA Nig Yac BUBYEHHA AK CaMOT reoMeTpii, TaK i iIHWWX AUCUMNAIH, @ TAKOXK B NOBCAKAEHHOMY XKUTTI.

AHani3 aKTyanbHUX gocnigKeHb. MTaHHAMK $axoBOT NiArOTOBKM MaMBYTHIX yunTeNiB MaTEMATUKM 3aiMaIUC BigOMI
HaykoBui Ta meToauctu: B. bess, 0. KonsriH, O. MopgKosuy, 3. ChenkaHb, M. LWKinb, H. WyHaa. Ha cyyacHomy eTani okpemi
acnekT npodecioHanisauii NiaroToBKM ManbyTHIX yunTenis matemMaTuKM B YKpaiHi 4OCAIAKYIOTb TakKi MaTeMaTUKU-METOLMUCTU:
O. boitueHko, M. bypaa, C. CemeHeub, O. Ckada, H. TapaceHKoBa, O. YalweyHurKoBa, B. LLlapko Ta iHwWi.

[ONOBHOI PUCOD KOMMETEHTHOCTI BUMYCKHUKIB di3MKO-MaTeMaTUUYHOro GaKybTeTy Ma€e ByTM OnaHyBaHHA HUMM Pi3HUX
cnewianbHUX MEeTOAiB, 30Kpema, MaTeMaTUYHOrO MOAENOBaHHA, METOA0/0TiA AKOro ONMcaHa 'PYHTOBHO TaKMMM HayKOBLIAMMU:
b. THepeHkom, A. Konmoroposum, T. Kpunosoto, Jl. Hiuyriscbkoto, J1. MaHuyeHko, O. Camapcbkum, A. TUXOHOBUM,
H. Wanosanosoto. HactynHi gocnigHuku (. Jopodees, M. EpgHies, K. Konsrin, [. TioTioHHKK, |. Wapwurid Ta iHwi) BigHocaTb
cMCTEMM 3afay A0 OCHOBHMX 3acobiB yAOCKOHa/NeHHA npouecy HaByaHHA. Cepes, Cy4acHMX AOCNIAHUKIB GyHOAAMEHTaNbHOI
NiArOTOBKM MaMBYTHIX yyMTenieB maTemaTWKM BapTo BMAIANTM HayKoBi npaui . Abpamosoi, B. Foneub, B. CTenaHoBuu,
€. NnoTHiKoBOI, B. LIBeya Ta iH.

Ha cyyacHomy eTani po3BUTKY METOAMYHOI HAayKM OKPEMi acneKTU BUBYEHHSA NiHIN | NOBEPXOHb Y KypcCi aHaniTMYHOI
reomeTpii BUCBIT/IEHI B poH0OTax BiAOMMX MaTeMATUKIB, Neaaroris i metoguctis: M. MNpaubosutoro, H. TapaceHkosoi, M. Tiontowa,
0. CemenixiHoi, O. Konomieyb, A. loH4apeHKo, I'. YanuTuHa, /1. MMPOHEHKO Ta iHWKX.

Pi3Hi MeToAMYHI WNAXM Ta NPUAOMM BUBYEHHSA JiHIM | NOBEPXOHb 3HAMLWM BigobpaKeHHA y NiAPYYHUKAX, HAaBYAbHUX
nocibHMKax Ta 36ipHMKaXx 3a4auy i3 Kypcy aHaNiTUYHOI reomeTpii, cepen AKUX CAig, Big3HauUMTM BU3HaHI npaui: M. AnekcaHgposa,
J1. AtaHacsAHa, B. basunesa, B. binoycosoi, . MoaeHosa, O. lNoropenosa, cydacHux — B. BoposukKa, /1. BaBpukosuya, b. lpuHbOBa,
B. AkosuA.

MUTaHHAM METOAMKN BUBYEHHS NiHIN Ta NOBEPXOHb APYroro NOpAAKY 3a PaxXyHOK YAOCKOHANEHHA opraHisaLintux ¢opm
Ta meToaiB 3amatotbeca T. MaxomeTa, 30Kpema Aas camocTiMHoi poboTu, Jl. 3aiuesa, A. HeTpeba, i3 npuknagHum
3actocyBaHHAM — O. JIUTBUH TOLWO.

Merta cratTi: 3p06UTM METOAWYHWI OrnAag 3MiCTOBOro moayna «lMoBepxHi ApPyroro nMopafAKy» B Kypci aHaniTM4HOl
reomeTpii, po3B’A3aTi Npobaemy TBipHMX NOBEPXHI, NiAI6GpaT pi3Hi 3a N1aHOM peanisauii 3aaavi.

MeTogu pocnigXKeHHA: aHani3 HayKOBO-METOAWYHOI NiTepaTypu, CUCTEMATU3aLia Ta y3ara/JibHEHHA TeOpPeTUYHOro
maTepiany; GopmanisaLia Ta aNropuTMisaLia AN po3s’A3yBaHHA 33434 3 TEMU AOCNIAKEHHSA; MeTOA, NPOEKTIB AN NOBTOPEHHA
6a30BMX NOHATb, CTUMYJIIOBAHHI [0 CaMOCTiIiHOI po60TH, 3aKpiNNEHHi NPaKTUYHMX HABUYOK Ta ePeKTUBHOro BUKOPUCTAHHA
iHpOopMaLLiMHO-KOMYHIKaLiNHWX TEXHONOTIN.

Buknap ocHOBHOro martepiany. Y Kypci BULLOI MaTeMaTUKM CTYAEHTW 3yCTpivaloTbCA i3 33fa4YaMu Ha NeKuiax, Ha
NPAKTUYHUX 3aHATTAX, HA HAYKOBUX FypPTKaX, NPY BUKOHAHHI KOHTPObHUX, PO3PaxyHKOBMX, CAMOCTIMHUX PObIT, Ha KONOKBiyMaXx,
eK3amMeHax ToLWo. Y CTPYKTYpi 3aadi BUAINAOTb YMOBY Ta 3aMUTAHHA.

3a 3MICTOM 3anWUTaHHA 33a4adi NOAINAITb Ha: 0OYMCNEHHA; AOBeAeHHA; NobyaoByY; AOCNIoKEHHA. 33 AUAAKTUYHUM
Npu3HaYyeHHAM 3aga4i KnacuoikyloTb Ha: 3afadi ANA MOTMBALT; 3afadi ANA CTBOPEHHA NpobiemMHMX cUTyauil; 3agadi ans
niaBeAeHHA Mg NOHATTA; 3ajadvi ANAa 34IMCHEHHA anropuTMIYHOro nigxoAy; 3afdadvi ANA OnaHyBaHHA NEBHUM METOLOM,
NPUMOMOM; 3ajadi ONA KOHTPOIO, KOPEKLii Ta OLiHKM 3HaHb, YMiHb. 3a CTyneHem CKAAZHOCTI 33jadyi NoAinAaoTb Ha:
pPenpoayKTUBHI; PEKOHCTPYKTUBHI; 3a4a4i eBPUCTUUYHOrO XapaKTepy, TO6TO TBOPYi; HaniBanropuTmiyHi [3; 4].

Po3B'A3aHHA 3afaui Oyab-AKOi CKNagHOCTI 6asyeTbcA Ha BUKOPWUCTAHHI GOPMYJ, O3HaK, NMpPaBWJ, aKCiOM, Teopem,
BNACTUBOCTEMN, HA OCHOBI AKMX CTBOPIOETLCA MEBHUM anropuTm. BUKnagay, AKMI Mae cnpasy i3 3aga4amu, NOBUHEH Nam'aTaTi
npo eTanu ix po3B'A3yBaHHA: aHANI3 TEKCTY 3a4a4i (BiLZOKPEMIEHHA YMOBW Bif, 3aNMTaHHA; CTBOPEHHA MOAeNi 3a4auyi); nowyk
nnaHy po3B'A3aHHA 3agadi (3'AcyBaHHA BMAYy 3a4adyi Ta came MNOWYK NAaHy po3B'A3aHHA) Ta MOro peanisauitlo; nepesipKy
PO3B'A3aHHSA Ta AOCNIAKEHHSA KPOKiB; aHani3 iHWKMX cnocobis Ta BUGIp cepes, HMX Binbll paLLioOHaNbHOIO; BMiHHS pO6UTU BUCHOBKM
ONA NoAANbLIOT AiANbHOCTI.

MpoaHanisyBaBlIM HaBYaNbHI NAaHM Ta Nporpamu, po3pobneHi Kadeapamu anredbpu Ta reomeTpii 1 MaTemaTUYHOIO
aHanisy }KMTOMUPCbKOro AepKaBHOTO YHiBEPCUTETY iMeHi IBaHa PpaHKa, BUSHAYMMO 0COBANBOCTI PyHOAAMEHTANIbHOI NiATOTOBKM
Ha NPUKAaAi AUCLMNAIH reoOMeTpUYHOro UMKy, Cama npegMeTHa rany3b Hafae HeobmeKeHi MOXKAMBOCTI ANA iIHTeNEKTyaNbHOro
PO3BUTKY, TPEHYBAHHA BMiHb aHani3yBaTW, CUHTe3yBaTW, abcTparyBat, KnacudikyBaTh, CUCTEeMATU3yBaTW, y3arasbHIOBaTH,
NAaHyBaTK, a BiANpaLbOBaHi BMIHHA MOXHA 3 YCMiXOM NepeHOCUTW 3i CBiTy abCcTpaKuii y peanbHWUit CBIiT. JIOFYHUIA KapKac
nporpamu 3 reomeTpii CKNAZAETbCA 3 PAAY PO3AiNiB: aHANITUYHA reoMeTpia Ha NAOLWMHI Ta B MPOCTOpPi, OCHOBN reomeTpil,
KOHCTPYKTUBHA, NPOEKTUBHA, AudepeHLuianbHa reomertpia Ta Tonosoria. Llel Kypc NOBMHEH CTBOPKOBATM B CTYAEHTIB
MaKCMMaNbHO NOBHE i LjinicHe cnpUitMaHHA MaTemaTUYHOI HayKu (Big, EBKAiga A0 Hawwmx Yacis) [5].

MeTa HaBYaNbHOI AUCUMNNIHM KAHANITUYHA rEOMEeTPIA» — L& 03HANOMNEHHSA Ta OBONIOAIHHA CYYaCHUMU TEOPETUYHUMM
NONIOYKEHHAMW | MATEMATUYHUMM MeToAaMM aHaNiTUYHOI reomeTpii Ta GOpMyBaHHA BMiHb iX 3aCTOCOBYBaTM Ha NpaKTUL,,
30Kpema, Nif, 4ac BUBYEHHSA iHLLINX ANCLMNAIH. 3aBAAHHA KYPCY BK/OYalOThb Y cebe BUBYEHHA reoMeTpuyHuX diryp 3a 4onomororo
anrebpu i3 BUKOPUCTAHHA METOAY KOOPpAWMHAT i AOCAIfMKEeHH:, AKi reomeTpuyHi ¢irypu npeactasnieHi TMmu abo iHWUMK
piBHAHHAMMK. Llet HaBYanbHUN NpegMeT PO3BUBAE FEOMETPUYHY YABY, BUPODAAE BMIHHA i HaBUUYKM anrebpaiyHoro aHanisy
reoMeTpuYHUX 06’ €eKTiB, 3aKNaAae OCHOBK, 06OB A3KOBI ANA NOAANBLIOIO BUBYEHHA Pi3HMX 0b6acTeit maTeMaTUKM.

MNpeameTom BMBYEHHA HaBYa/bHOI AUCLUNAIHU € BEKTOPU, CUCTEMM KOOPANHAT, PIBHAHHA NPAMMUX Ta NAOLWLMH, NiHii Ta
noBepxHi Apyroro nopaaKy. Kypc TicHo nos’A3aHuii 3 KypcamMu eneMeHTapHOI MaTeMaTUKK, NiHiHOT anrebpun, maTemMaTUyYHOro
aHanisy, andepeHuianbHoi reomeTpii, GisnKM, MexaHiku1, acTPOHOMiI.

Mporpama gMcunnAiHX MICTUTb HACTYNHI 3MICTOBI MoAyi:

1. EnemeHTH BEKTOPHOI anrebpu.

2. MeToA, KOOPAMHAT HA NAOLWMHI Ta y NPOCTOPI.
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3. Mpsama Ha NAOWMHI.

4. Teopif NPAMMUX Ta NNOLLMH Y NPOCTOPI.

5. KoHiuHi nepepisu: eninc, rinepbona, napabona. 3aranbHa Teopia anrebpaiyHMX NiHiN APYroro NopasgKy.

6. BUBYEHHA anrebpaidyHMX NOBEPXOHb APYroro NOPAAKY 3a iX KAHOHIYHUMM PIBHAHHAMM.

30Kpema, OCTaHHili 3MICTOBMI MoOAy/Nb BKAOYAaE B cebe TaKi Temu: noBepxHi obepTaHHsA; enincoig; oaHO- Ta
L,BOMOPOXKHUHHI rinepbonoian; uMNiHAPUYHI NOBEPXHI; KOHIYHI NOBEPXHi; eNinTMYHWI Ta rinepboniyHunii napabonoign; enemeHTH
DOCNIAKEHHS 3ara/ibHOro PiBHAHHA NOBEPXHi Apyroro nopaaKy. BignosigHo, TeopeTMYHMIN MaTepian NeKLilt onpaLboBYETLCA i
Ha NPaAKTUYHMX 3aHATTAX 3 aHANITUYHOI reomeTpii. Moaynb «MoBepxHi 4pyroro NopaaKy» € HabaraTo CKAALHILMM 1A 3aCBOEHHSA
cTyaeHTamu. MNpu upbOMy OCHOBHMM YMHHMKOM TaKOi CUTyaLii € MOraHe NPOCTOPOBE MWUC/IEHHA, XapaKTepHe ANA nepeBa*KHOi
6iNbLIOCTI CTYAEHTIB, HEAOCTATHI TEXHIYHI HABMYKM anrebpaiyHMX NepeTBopeHb Ta HEBMIHHA CaMOCTIHO NpaLoBaTy.

MNoBepxHA € HaMBaXKAMBIMM MOHATTAM Yy PIi3HMX PO34inax reomeTpii Ta iHWWX MaTeMaTUYHMX AucuunaiHax. B
aHaniTMuHIn reometpii pisHAHHA Buay F(X,Y,2) =0 e piBHAHHAM NOBEPXHi BiAHOCHO 33a4aHOI CUCTEMW KOOPAMHAT; Oro
33[0Bi/IbHAIOTb KOOPAMHATU KOXKHOI TOYKK, LLO /IEXKUTb HA NOBEPXHIi, i HEe 3aJ0BINIbHAIOTb KOOPAUHATU KOAHOI TOYKM, WO He
NeXuTb Ha Hil [4, c. 108-109]. AKLLO NOBEPXHA 3aJaHa reOMETPUYHO, TO MOXKHA 3HANTK Ti PIBHAHHA i, HABNAaKM, NOBEPXHIO B
NPOCTOPi MOXKHa 334aTw ii piBHAHHAM. [loBepxHeto, 3a4aHOI0 PIBHAHHAM BiAHOCHO MEBHOI AEKapTOBOI CUCTEMM KOOPAMHAT,
Ha3nBaloTb reomeTpuyHe micue To4ok (FTMT), KoopauHaTM AKUX 3340BOJIbHAIOTL AaHe PiBHAHHA. MoBEpXHi NOAINATLCA Ha
anrebpaiuHi 1 HeanrebpaiuHi (TpaHcueHAeHTHI). AKLWO niBa YacTuHa piBHAHHA F(X,Y,2Z) =0 e MHorouneH cteneHa N BigHOCHO
X,Y,Z, TO BiANOBiAHA NOBEepPXHA Ha3nBaETbCA anrebpaiyHoto nosepxHeto N -ro nopagky [6, c. 108-109].

Knacuoikauis noBepxoHb HeobxifHa ANnA TOro, Wob CnpoCcTUTUM BUBYEHHSA iX PI3HOMAHITTA, BUAIIMBLUKN NEBHI rpynu, WO
BOJIOAiIOTb OAHAKOBMMU OCHOBHUMU FrEOMETPUYHUMMU BACTUBOCTAMM.

Yci noBepxHi MOXKHa po34innTu:

® 33 3aKOHOM YTBOPEHHA — rpadiyHi (HeBi4OMMI 3aKOH YTBOPEHHA) Ta reoMeTPUYHI (Bigomuii);

® 33 GopMOlIO TBIPHOI — NiHilYaTi (KOAK TBiIPHO € NPAMa) Ta HeniHinyaTi (Kon TBIPHOIO € KPUBA);

® 33 3aKOHOM PyXy TBIpPHUX — MNOCTynasbHO, 0bepTatounm pyxom (nosepxHi obepTaHHS), TBUHTOBUM PyXOM (rBUHTOBI
NnoBepxHi) ToLo;

® 33 03HAKOI PO3ropTaHHA — Ti, LLLO PO3ropTalOTLCA Ta HE PO3rOPTAOTHCA.

® 33 03HAKOIO HANPAMHMUX, AKI MOXKYTb BYTM NaMaHUMK, NPAMUM abo KPMBUMM, TOMY NOBEPXHI byBatOTb HaraTorpaHHUMM
abo HenoWUHUMM.

Cnig MmaTv Ha yBasi, Lo Pi3HOMaHITTA NOBEPXOHb i CNOCO6IB iX 0AEPKaHHA HE MAE MeXK, TOMY CTBOPEHHA EAUHOI CUCTEMM
OnA KnacudikaLii noBepxoHb He € 34iicHEHUM. Binbl TOro, 3 reoMeTpPUYHOI TOUKK 30pY KAacKdiKaLia NOBEPXOHb HE MOXKe MaTh
HayKoBOro obrpyHTyBaHHA. LLLO CTOCYETbCA METOAMKM BMKOPUCTAHHA B MNPOLLECi HAaBYaHHA, TO TyT, HaBMAKW, Knacuodikauis
NoBEPXOHb, 3aC/YroBY€E camoi cepio3Hoi yBaru [5, c. 377-382]. TaK, NoBepXHi CTaNoi KPMBMHU € NpeamMmeTom 0cobMBOT yBaru
OCHOB reomeTpii (3aneXHOo Big, 3HaKa raycoBoi KpUBMHW MOBEPXHI NOAINATb HAa NOBEPXHi 404aTHOI, HYAbOBOI abo Big'eMHOT
raycoBoi KpUBUHM).

CTaHAapPHMM TUMOM 334a4i 3 HALWOT TEMU € BiALWYKAHHA Ta 3aNUC KAHOHIYHMX PiIBHAHb NOBEPXOHb 06EPTAHHA, AKI MOXKHA
pO3B’A3YBATU AK Ha NEKLIMHUX TaK | HA MPAKTUYHWUX 3QHATTAX.

Mpuknad 1. OTpMMaTM pPiBHAHHA MNOBEPXOHb ObepTaHHA i3 BKa3aHOK TBipHOK Ta Biccto obepTaHHA. Pe3ynbtaT
nepeBipAEMO 3a 3anoBHeHot Tabauueto 1.

Tabauysa 1.
MNpuKknagmn yTBopeHHA NoBepXOHb 06epTaHHA
HasBa nosepxHi Bicb | TsipHa ninia L PiBHAHHA NOBepXHi
2 2 2
X“+y =R
Coepa Ox KOJI0 y X2 +y? +22 =R?
z=0
2 2
y 2,2 2
. —+—==1
Enincoig obepTaHHA Oy eninc g2 %_Fy_zzl
_ a b
z=0
2 2
OAHONOPOXKHUHHWI rinep6010i, ——Z—=1 x2+y2 2?
A P P A (0} rinep6ona < 532 ¢ y _r
obepTaHHsA a? c2
y=0
2 2
[BONOPOXKHUHHWI rinep60n0i, ——Z—=1 X2 2472
P P A Ox rinepbona < 52 ¢ Xy -1
obepTaHHA a2 c2
y=0
2
X*=2pz
Napabonoig ob6epTaHHs 0Oz napabona { P X2 4 y2 =2pz
y =

Bax/MBMM TMMOM 33fay € PO3Ni3HABAHHA BUAIB NOBEPXOHb APYroro NOPAAKY 3a iX KAaHOHIYHMMMW PiBHAHHAMW. Y
NPUKAALHNX 3aa4ax YacTo 3yCTPIYaOTbCA CUTYaLLil, KONM PIBHAHHA NOBEPXHi 3a4aHO B KAHOHIYHOMY BUMALI, ane 3 BigMiHHMM
Bif, CTaHOAPTHOrO po3TallyBaHHA ocelt. CTyaeHTU pobaATb NOMU/IKM B PO3Mi3HaBaHHI MOBEPXHIi i B CXeMATUYHOMY 306paKeHHi.
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MpoTe npu YiTKOMY BMKAaAi BUKAaAAYemM anropuTmy po3ni3HaBaHHA TUMIB NOBEPXOHb 3HAaYHa YaCTMHA CTYAEHTIB AOCTaTHbO
[obpe 3acBOIOE HAaBMYKM 3aCTOCYBAHHA UMX anroputmis. Ocobanso xopoli pesynbTaTv Ja€ BUMKOPUCTAHHA Pi3HOMAHITHMX
OMOPHMX KOHCMEKTiB, 06roBOPEHHA aropuTMy CTyAEHTaMM Ha NPAKTUYHOMY 3aHATTI. Kpim TOro, Mu BBaKaemMo AOLiNbHUM Npu
BMBYEHHI L€l TeMW HAaBOAUTU B PO3LIMPEHOMY OMOPHOMY KOHCMEKTi BUNAAKM PiBHAHb MOBEPXOHb B KaHOHIYHOMY BuAi 3
HecTaHZAPTHUM PO3TallyBaHHAM ocel [7].

TaK, ABOMOPOXKHUHHMM rinepb0on0ifOM Ha3MBAETLCA MOBEPXHA, AKA B AeAKiN NPAMOKYTHIA cucTemi KoopauHat

2 2 2

. z . . .
33[3€TbCA, HAaNPUKAAZ, PIBHAHHAM: —+y———2:—1 (avB. puc. 1). La noBepxHa yTBOpeHa BHACNiLOK PiBHOMIpPHOrO

a? b? ¢
CTUCHEHHA [BOMOPOXKHUHHOrO rinepbonoiga obepTaHHA A0 OAHIEl 3 MOro MAOWMH CUMeTPil abo WAAXOM PO3TATHEHHA B
NPOTUNEKHUX HaNPAMAX.

z
3MiHIOIOUM piBHAHHA BUXiIAHOI rinepb6ou, Wo € TBipHO, abo oci
obepTaHHs, 04epKUMo iHWi KaHOHIYHI pPiBHAHHA
OBOMOPOXKHUHHMX rinepbonoigis:
X2 y2 ;2 x2 y2 ;2
—2——2+—2_—1, ——2+—+—=—1,
a“ b c a“ b c
¥ 2 2 2 2 2 2
X z X z
« _2_y_2__2:l’ - -Lre e,
a“ b° ¢ a“ b c
2 2 2
S X z
|
a“ b c

Puc. 1. fleonopoxcHuUHHuli 2inep600id

TaKoX LiKaBUMM € Bi3yasibHi BUCHOBKM 3@ KaHOHIYHUMMK PIBHAHHAMM NOBEPXOHb, A0 AKUX MOXKe MigBecTV BUKIaaay
CTyAeHTiB. Hanpuknag, fiK BiApi3HAOTLCA rONI0BHI PIBHAHHA OAHONOPOXHUHHMX Ta 4BONOPOXKHUHHUX rinep6010iais? (KaHOHIYHI
PiBHAHHSA OAHOMOPOXHUHHUX rinepb010iAiB MICTATL HENAPHY KiNIbKICTb MiHYCIB, @ IBONOPOXKHUHHUX — MAPHY).

0co6/11MBO CKNAAHOK ANA BUBYEHHA CTyAeHTamMM € Tema «[locniasKeHHA anrebpaidyHux piBHAHb NOBEPXOHb APYroro
nopagky». Li cknagHouwi, AK NpaBuIo, € HACNIAKOM HeAOCTaTHbOrO PO3YMIHHA Teopii KBagpaTUYHKUX GOPM Ta HeAOCTaTHbOrO
piBHA HAaBMYOK OMepyBaHHA HUMU, HEAOCTAaTHLO BUCOKOIO PiBHA aHaNITUYHMX HABUYOK A/1A 3aCTOCYBaHHA KBagpaTUYHUX GOPM i
0COBAMBO NOTaHUM BiZUYTTAM reOMeTPUYHOI CyTi po3B’A3yBaHoOi 3aaavi [8].

B 3apayax Ha CKnafaHHA KaHOHIYHUX PiBHAHb, B NepPLUY Yepry, BUKOPUCTOBYHOTb XapaKTEPUCTUYHI BAACTUBOCTI MOBEPXOHb
ApYroro nopaAKy, a came, NiHii, AKi iIM HanexaTtb (HanNpuKnag, ANA CKNAJAHHA PiBHAHb NiHINYaTUX NOBEPXOHb BUKOPUCTOBYIOTb
KoNiHeapHicTb BirKy4oro BeKTopa A0 AEAKOr0, AKMI MOXKe BYTH CTasoro HanpAMY Yv 3 NEBHUM PO3MILLLEHHAM).

(x-1)2+(y+3P +(z-2)* =25

3adaya 1. CKNacTu piBHAHHA KOHIYHOI NMOBEPXHi 3 HAMPAMHOI
X+y—-z+2=0

Ta Bi,CLOMOIO TOYKOH

K (O, 5, O), yepes AKY NPOXOAATb YCi TBipHiI.

3pob1Mo pUCYHOK (puc. 2).

K Hexait M (X, Y, Z) — 6ixky4a TOUYKa LWYKaHOI KOHIYHOI NoBepxHi, P (X, y, z) —

il NpoeKLia Ha HanpPAMHY KoHyca, Tomy niabepemo Bektop P (m, n,l) — BEKTOp,
AKOMY KOJliHEeapHi BeKTopu KM i KP (ue xapakTepHa BAACTUBICTb TBIPHUX
KOHIYHOT NOBEPXHI).
3 KONiHeapHOCTI BEKTOPIB BUNIMBAE NPONOPLIMHICTb iX KOOPAUHAT, TOMY
MAEMO HACTYMHY CMCTEMY CMiBBiAHOLEHb:
X-0 Y-5 7Z-0
m n 1
x-0 y-5 z-0
m n 1
Brpasumo 3 apyroro piBHAHHA X i y Yepe3 z i NiACTaBMMO BCe B PiBHAHHA HAaNPAMHOI:
X=MmzZ i y=nz+5,

(mz-1f +(nz+3)* +(z—2)* =25
mz+nz+5-z+2=0 '

P

Puc. 2. KoHiuHa noeepxHa (0o 3adauyi 1)

. . 7 - .
Brpasumo 3 apyroro piBHAHHA Z Yepes min: z 27—1 1 NiACTaBUMO B nepLue PIBHAHHA:
m+n-—

2 2 2
S ' Sy Y R S ) -
m+n-1 m+n-1 m+n-1

Micna cnpoLeHHA MaEMo 52m? — 4n? —50mn+36m+92n+10=0.
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. X . 5 . I .
Tenep BMKOPUCTaBLUM NiACTAaHOBKY m=? 1 n=T, OCTAaTO4YHO OTPUMAEMO PIBHAHHA KOHIYHOI NOBEPXHI:

52X 2 —4(Y —5)* +(92Z —50X |Y —5)+36XZ +102% =0.

B HacTynHiit 3agayi 2 B yMOBI He BKa3aHO TWUM LUYKAHOI MOBEpPXHi, ane came GOpMy/tOBaHHA PobUTb MiAKasKy WoAo
YTBOPEHHA NPAMUMM NiHIAMU, TOMY LLIYKAHOIO NOBepxHeto € rinepboniyHmii napabonois.

3afava 2. 3HalTM PIBHAHHA MHOMMHM TOYOK, LWLO /eXaTb Ha BCiX NPAMMUX, MapanenbHUX A0 naowmHu Oxy i wo

x=1+2t
. . |x=0
nepeTMHaoTb ABi NPAMI: OTa y=2+3t.
y:
z=t

Bidnosios. Lle pisHAHHA rinepboniuHoro napabonoiga 3XZ —2YZ +2X -Y =0.

BUCHOBKU. [InA ycyHEHHA Npobaem npu BMBYEHHI B KypcCi «AHaNTUYHOI reomeTpii» 3micToBoro mogyns «lMoeepxHi
L,pYyroro NOpAAKy» MU MPOMNOHYEMO Ha NPAKTUYHUX 3aHATTAX 3BEPHYTW yBary Ha HacTynHe:

1) 6a3oto ans po3s’A3yBaHHA 3a4a4 € 3HAHHA CNOcobiB YTBOPEHHA NOBEPXOHb APYroro NopAAKy Ta iX BAaCTUBOCTEN;

2) pobUTK aKL,EHT Ha PO3Mi3HaBaHHA MOBEPXOHb 338 KAHOHIYHMMM PIBHAHHAMMU;

3) anropuTMyBaTH KPOKM PO3B’A3aHHA 3 METO CUCTEMATM3ALLT Ta y3arasibHEHHA ANA CKNAAHIWMX 3a4au.

MNaHyeMO BUAAHHA METOAMYHUX PEKOMEHAALIN ANA NPAKTUYHMUX 3aHATb 33 TEMOIO AOCNIAXKEHHS, AKI byayTb MicTUTH
Bi4NOBIAHWI TEOPETUYHUI MaTepias, Nepenik 3aBAaHb 415 ayAUTOPHOI Ta CamocTinHOi poboTu. 3okpema, byae BUKOPUCTAHO
[,0CBif rpynoBoi poboTu Ha NPUKAAAj MeToAy NPOEKTIB A1 NOBTOPEHHA 6HA30BUX NOHATb, CTUMYJ/IFOBAHHI 0 CAMOCTIiHOT po60TH,
33KpiNAeHHi NPaKTUYHMX HAaBUYOK Ta ePEeKTUBHOIO BUKOPUCTAHHA MaTEMATUYHUX NaKeTIB.
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METHOD OF SOLVING THE PROBLEM ON SURFACE OF ANOTHER ORDER IN ANALYTICAL GEOMETRY COURSE
0. A. Chemeris, A. V. Prus
Zhytomyr State University named after Ivan Franko, Ukraine

Abstract. The article outlines the peculiarities of the fundamental training of future mathematics teachers on the example
of the disciplines of the geometric cycle. The study of disciplines that are part of the fundamental training of students is aimed at
forming a general mathematical culture, a necessary future mathematics teacher, mastering the complex of mathematical
methods and developing the skills of their application in practice, deploying theoretical foundations for applied research, providing
communication with methodological training.
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Peculiarities of solving problems with analytic geometry are analyzed. The solution of the problem of any complexity is
based on the use of formulas, signs, rules, axioms, theorems, properties, on the basis of which an algorithm for solving is created.

The theme "Surfaces of the second order" is briefly examined and the basic concepts are determined, according to which
the content of practical classes (rotational surfaces, ellipsoids, hyperboloids, cones, cylinders, paraboloids, degenerate surfaces of
the second order) is formed. The main thematic types of geometric problems in the research topic are considered. Examples of
problem solving or guidance for work in disciplines are given. In the tasks for the compilation of canonical equations, first of all,
we use the characteristic properties of surfaces of the second order, namely, the lines lying on them.

An important type of task is the recognition of the types of surfaces of the second order according to their canonical
equations. In applications, situations are often encountered when the surface equation is given in canonical form, but different
from the standard arrangement of axes. However, with a clear presentation by the teacher of the algorithm for the recognition
of types of surfaces, a significant proportion of students are sufficiently well acquainted with the skills of the application of these
algorithms. Particularly good results give the use of various background notes, discussion of the algorithm by students in practical
classes. The importance and applied character of the study of surfaces of the second order for the course of higher mathematics
and elementary geometry are emphasized.

Key words: analytical geometry, surfaces of the second order, mathematical problems, types of tasks, inventive, line-
shaped surfaces.
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BMKOPUCTAHHA AHANOTIT 1A ®OPMYBAHHA BMIHb MEPEHOCY 3HAHb YYHIB

AHomayisa. Y cmammi npoaHanizo8aHo MOXIUBOCMI 8UKOPUCMAHHA Memody aHA02il y HABYAHHI MamemMamuKu 041
OpMyBaHHA y WKOAAPI8 8MiHb nepeHOoCcy 3HAHb | 8MiHb 8i0 8idomo2o 06’ekma 0o Hesidomoezo. [liOKpecneHo, W0 senuKka
KiflbKicmb MoMusioK y4Hie, Ki B0HU pobasame «3a aHAs02i€0», c8i04UMb PO HEObXiOHICMb YinecrnpamosaHo20 (hopMy8aHHSA 8
WKos1Apie 3HaHb NPo memoo aHasoeii ma lio2o ocobausocmi.

Yeaey akueHmosaHo Ha MoMy, W0 OCHOB8OIO AHA/102ii € Ni3HABAMLHA Onepauis nopieHAHHA. Tomy Had38u4aliHo 8a#1UBO,
MOYUHQAOYU YyHe 3 MOA0OWUX KAacie, HagYUMU y4Hie nopisHiosamu. Ob6rpyHMOBAHO, WO AKMUBHOMY 8UPObAEHHIO YMiHb
rnopigH8aMU cnpusmumyme, 3 00Ho20 60Ky, yinecrnipamosaHuli 8idbip Has4yasnbHO20 mamepiany (8 momy 4ucai i 3aday), 3
Odpye2o020 — 8i0nNogioHi Memodu i hopmu opaaHizayii pobomu, aki nepedbayamumyms CMBOPEHHA YMOS, 30 AKUX KOXEH Y4eHb
nocmasneHuli neped HeobxidHicMto camocmiliHo nopieH8aMU i Makum cnocobom 8U3HAYAMU MOMCAUBOCMI NepeHocy OeaKuX
snacmusocmeli i3 00H020 06’ekma Ha iHWU.

MoKka3aHo, wo nidsuwuMu ni3HAs8as1bHy AKMUBHICMb YYHi8 MOXCHA 3a 00MTOMO20t0 P0O38°A3AHHA 300aY HG 8CMAHOB/EHHSA
3aKoHomipHocmel. [Mpu ybomy OouinbHO po3s’a3ysamu He Auwe 3a0a4yi cymo mamemamuyHo20 3micmy. Ocobausoi ysaau
3acayzosyroms 3a0a4i HO B8CMAHOB/EHHA MOPAOKY PO3MilueHHA rnpedmMemis 3a resHow eaacmusicmio. HacmynHum
MemoouYHUM rpuliomom moxce 6ymu po3enao 3a0a4, KOaAU 8CMAHOB/EHA 3KOHOMIPHICMb A€ 3Mo2y pauyioHanizysamu npoyec
obyucneHsb, none2wumu 3anam’amosyeaHHs.

Y cmammi HasedeHo npukaadu 3a80aHb 0414 y4Hi8, AKi donomazaromes po3susamu meopyi 30i6Hocmi suxosaHyis,
cmumMysnmMe oAy Hosux acoyiauil, cnpustome noaaubaeHomy, binbw c8idomMomy po3yMiHHIO mamepiany. AKUeHMo8aHO
yeaay Ha momy, wio npu niobopi makux 3a80aHe6 0608°A3K080 MompibHO 8paxosysamu 8ikosi ma iHOuUgidyasnbHi ocobausocmi
wkKonapis.

BudineHo Oesaki memoduyHi npuliomu, fAki Oonomazarome UinecrnpamMos8aHoO po3susamMU 8 WKOAAPI8 B6MiHHA
8UKOpUCMOBY8AMU QHA/0R2i0 0117 NepeHocy 3HAaHb.

HaeonoweHo, wo cghopMosaHicms y WKOAAPI8 YMIHHA 30Ccmoco8y8amu GHA02I0 Cay2y€e 4ydo8um niorpyHmMam 01a
no0anbWo20 PO3yMiHHA MA 3aCMOCYB8AHHA HUMU Memody Mamemamu4yH020 MOOEH0B8AHHS.

Kntoyoei cnoea: nisHasanbHa akmueHicms, MOPIBHAHHA, AHAO0RIA, NepeHoc, meopyuli pO38UMOK.

MocTraHoBKa Npobaemu. Y cyyacHi cucTemi OCBITWM aKTMBHO BNPOBAAMKYIOTLCA HOBI MiAX0AM A0 OpraHi3auii HaBYaHHA
LWKONAPiB. KOMNETEHTHICTHO-OPIEHTOBAHWI NiaXiA A0 HaBYaHHA NepeabayaE, Wo yYHi NOBUHHI OTPUMYBATU HE /IMLLE TEOPETUYHI
3HAHHA | HAarpOMaAXKyBaTWU BMIHHA Ta HABWMYKKM iX MPAKTUYHOrO 3aCTOCYBaHHA, ane i HabyBaTU OCOBUCTICHWUX AKOCTEM, WO
CNPUATUMYTD iX MOAANbLLIOMY TBOPYOMY PO3BUTKY.

JocnigKeHHs NpoBiAHMX YKPAIHCbKMX Ta 3apybiKHMX HAYKOBLLB YKa3yloTb Ha Te, WO OAMH i3 FOJIOBHUX HEAONIKIB y
niAroToBLi WKOAAPIB, NMONArAE B TOMY, WO X 3HAHHA NOB’A3YOTbLCA H6E3CUCTEMHO, BOHM PO3MENKOBAHI Ha NpegMeTHi obaacTi.
Bosogitoun neBHoto 623010 3HaHb, BUNYCKHMK WKO/M HEPIAKO BiAYYBAE 3HAYHI TPYAHOLLI NpU HEOBXiIAHOCTI 34iMCHUTM NepeHoc,
OTPMMAHMX 3HAHb i BMiHb 3 04HOro 06'EKTA Ha iHWMWIA, HaBiITb B MEXax OAHOrO HaBYa/NbHOTO npeameTa. Taki 3HaHHA He €
TBOPYMMM, BOHU HE CNPUAIOTb NOAA/bLWIM YCNilWHI camopeanisauii BUNMYCKHUKIB LK.

AHani3 aKTyanbHUX AOCAIAXKEeHb. Bneplie NUTaHHA NPO pPoNb NepeHocy 3HaHb B PO3BMTKY NPOAYKTUBHOIO TBOPYOrO
MWUCNEHHA wKonsapis noctasme C.J1. Burotckuii [4]. BCTaHOBAEHO, WO OCHOBa MepeHocy (MOro MCUMXONOriYyHi MexaHi3mu)
XapaKTePU3YETLCA YCBIAOMIEHHAM CNiNIbHOTO Y BUKOHAHHI Al B ABOX 3a4a4ax (3HalOMIW i HOBIl), BCTaHOBNEHHI NogibHOCTi i
BiZAMIHHOCTI Mi>K LUMM LiAMMW i YCBIZOMAEHHAM YMOB iX BUKOPUCTAHHSA.

C.J1. PybiHWTEWH BUCYHYB CBOK KOHLEMLiO MepeHocy fK npouecy ysaranbHeHHA 3agad [9]. Hum, a Takox
K.O. CnaBcbKoto, /1.I. AHundmpoBsoto, |.A AKMMaHCbKUM Ta iHW MMM ByN0 BCTAaHOB/IEHO PAj, 3aKOHOMIPHOCTEN NpoL,ecy nepeHocy
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ni3HaBa/NbHUX BMiHb Ta JOCNIAKEHI 0CO6MBOCTi PO3YMOBOI A4ifIbHOCTI YYHIB NPU PO3B’A3yBaHi HUMM HOBWX 3aBAaHb. MoKasaHo,
WO nepeHoc cnocoby po3e’A3yBaHHA 3 OAHIEl 3a4ayi Ha iHWY — CKAAAHWUM QHANITUKO-CUHTETUYHWUIA aKT. BiH, AK npasuno,
NMOYMHAETLCA 3 aKTyasisauii 3HaHb, HEOOXiAHWX ANA aHaNITUYHOrO CniBCTaBNEHHA ymMoB o06o0x 3agay. MoTim 3ailcHI0ETLCA
abcTparyBaHHsA Big, cneundiuHMX yMOB 334adi, 3 AKOI BiAOYBaETbCA NepeHoc, i, HapewwTi, abcTparoBaHi 03HaKM y3araibHIOTLCA.
Take y3ara/sibHEHHSA € LLEHTPa/IbHOKO JIAHKOK MNEePEeHOCY, OCKIZIbKM Ha MOro OCHOBI B NOAA/IbLUIOMY NPOXOANTb GOPMYyBaHHA HOBUX
3aB’A3KiB.

Mcuxonorm M.A. Tanbnepid, IN.C. KocTioK Ta iHWIi npupgasann ocobnmBe 3HaAYeHHA OPIEHTOBAHIA OCHOBI Ait. Humwu
BCTAHOB/IEHA YiTKA 3a/IEXKHICTb MK pe3ynbTaTaMy NPOLECY YYiHHA, BAACTUBOCTAMM O6’EKTY, WO BMBYAETHCA | ymoBamMu
cepefoBuLa, TOBTO Big, TMNY OpieHTaLi 3aneXuTb cnocib Aji, AKICTb BUBYUEHHA 06’€KTa i CTaBNEHHA A0 HbOro yYHA. Jinwe Te
HaBYaHH#A, AKe aKTUBI3YE | GOPMYE PO3YMOBY AiA/IbHICTb YYHIB, aKTUBHO CNPUSAE iX PO3BUTKY, PO3LUMPHOE iX Ni3HABasIbHi MOMKMBOCTI [6)].

Mcuxonorammn o6rpyHTOBAHO, WO BUPOBAEHHIO Y LWKOAAPIB BMiHb MepeHOoCy CNpUAE BUKOPUCTAHHA TaKOro MeToay
HAYKOBOTrO Mi3HaHHA, AK aHaNOrif. BMBYalOuM MexaHi3amum mipKyBaHb 3a aHanorieto ncuxonorn .C. KocTiok, HO.H. KyntoTkiH,
H.O. MeHumHcbKa, H0.0. CamapiH Ta iHWi B cBOiX poboTax J0BENM, L0 aHA/OrA € BaXK/JIMBUM 3aCOBOM PO3BUTKY MUCIEHHSA
YUHIB.

Y pobotax BueHux HO.K. BabaHcbkoro, |.fl. JlepHepa, A.A. Cronapa, ®.M. Aran’eBa, B.[. Baxteposa,
I.B. TopgaieHko, J1.B. MeTbKo [1; 3; 5; 7] Ta iHWIKXX, NOKa3aHO, O MEeTOoA, aHaoril f03BONSAE BAOCKOHANOBATU HAaBYa/IbHUI NPOLLEC,
CTUMYIOE PO3BUTOK Ni3HaBa/IbHOI aKTUBHOCTI YYHIB Ta CTYAEHTIB.

®.M. Aran’eB, peKomeHZy€e BUKOPWUCTOBYBATM aHaNOril0 ANA peani3auii NPUHUMNY AOCTYNHOCTI NpU nepexoai Big,
BigoMoro fo Hesigomoro, B.MN. BaxTepoB BMBYAE 3aCTOCYBaHHA aHaOTrii Npy KnacudiKkauii Ta NOBTOpeHHi. BueHunli cnpaBeganso
BKa3YE, LLLO aHa/oriA € NOTYKHUM CTUMYJ/IOM PO3BUTKY TBOPYOCTI: «[enaKa aHanoris, AK 61MCKaBKa, OCBITUTb TEMHi 414 Y4HA BOKMK
npeameTy, WO BUBYAETLCA... aHAJIONA € TONIOBHUM [XKepenom, 3BiAKWN TBOPYICTb, i HAYKOBA, | XYA0XKHA, Yepnae CBOi MaTepiann»
[3, c.148].

I.B. TopAieHKO AOCNiAXKYE aKTMBI3ALLIO HaBYaIbHO-Ni3HABA/IbHOI Aif/IbHOCTI YYHIB HA OCHOBI MeToAy aHasorii i pobuTtb
BMCHOBOK, L0 «3a AOMOMOroK MeTody aHasorii nisHaBasbHa AiANbHICTb YYHIB HAa OCHOBI BCTAaHOBJIEHHA MNOAIBGHOCTI MiXK
06’eKTaMM CNPAMOBYETBCA HA peanisaL,ito NeBHUX ANAAKTUYHMX Lifel — HabyTTa HOBOI HaBYaNbHOI iIHPOPMALLT; KOHKpPeTU3aL,ito;
YCBiJOMNIEHHA MaTepiany, WO BMBYAETHCA; 3aKPiNIEHHA, 3anam’ATOBYBAHHS, y3araJibHEHHA Ta CUCTEMATU3ALLII0 HAaBYTUX 3HAHbY
[5, c.33].

BueHnmn B.O. [aniHrep, J1.l. Boek, A.l. LepctHboBoto, O.B. AHywwmk, E.I. Maxomosoto, J1.B. MeTbKo Ta iHWMMM
LOCNIAKYETLCA METOA, aHasoril fIK 3aCib NiABMLLEHHA AKOCTI NPOLLECY HaBYaHHSA CTYAEHTIB B yMOBaX yHiBepCcUTETY.

BnBYEHHA MacoBOi NegaroriyHoOi NPaKTUKM NMEePEKOHYE Hac y TOMY, WO YABAEHHA YYHIB MPO MOX/IMBOCTI BUKOPUCTAHHA
aHaoriiy nisHaBaNbHil AiANbHOCTI, AK NPaBWUJIO, CKNAAAKTbCA CTUXiINMHO. Binblue TOro, BeMKa KiflbKicTb NOMWUIIOK Y4HIB, fIKi BOHU
pob6NATL «3a aHANOTiEOY, CBIAYUTL MPO HEOOXIAHICTb LiNecnpAmMmoBaHOro ¢popMyBaHHA B Y4YHIB 3HaHb NPO MeTOoA, aHaNorii Ta Koro
0CcobANBOCTI.

Mera cTaTTi — 06rpyHTYBaTU AEAKi METOAMYHI MPUNOMM BUKOPUCTAHHA METOAY aHasorii y HaBYaHHI MaTeMaTUKKN s
dopmyBaHHs BMiHb NepeHOoCy 3HaHb i BMiHb Big, BigoMoro o6’ekta 4o HeBiZomoro.

MeTtogu pocnip)KeHHA — aHani3 HaBYa/lbHO-METOAMYHOI NliTepaTypu B KOHTEKCTI AOCNIAMKEHHS, BMBYEHHA Ta
y3araibHeHHA NepeaoBOro NeAaroriYHoro i BAacCHOro Aoceify poboTu y BULLI, NeAaroriYHnii eKCnepumMeHT.

BuKnag ocHOBHOro marepiany. MOHATTA «aHANoria» B YKPAiHCbKi MOBI Ma€ AeKinbKa 3Ha4YeHb. Tak, B HOBOMY CNOBHUKY
YKPAiHCbKOi MOBM NOACHIOETLCA: «AHanoris — 1. MoAibHICTb, CXOXKICTb Y HOMY-HebyAb MiK NpeameTamu, ABULLAMM, MOHATTAMM.
2. nor. BUCHOBOK, 3p0b1eHN Ha NiACTaBI CXOXKOCTI, NOAiGHOCTI y Yomy-Hebyab NpeaMeTiB, ABULY, NOHATL. 3. NiHrB. Bnans ogHMX
€/1eMEeHTIB MOBM Ha iHLWIi OAHOPOAHI Y/ CNOPIAHEHI 3 HUMMU, B pe3y/ibTaTi HOro MeHLU BMJIMBOBI €/1eMEHTU 3MiHIOKOTbCA 32 3pPa3KOM
6inbw BnAnBoBuUX [7, c. 30]».

Y 3aranbHUX MeToAMKax BUKNAAAHHA MATEMATUKM aHasorif, AK NpaBWO, PO3rNALAETbCA AK YMOBWBIA, NpU AKOMY
BifOyBaETbCA NepeHeceHHs iHGopMaL,ii Npo 03HaKM i BiAHOWEHHA 3 04HOro NpeaMeTa Ha iHLWKWIM Ha OCHOBI NEBHOTO BiAHOLEHHS
MiXK HUMM [2, €.96]. BcTaHOBNEHO, WO Yy NeaaroriyHOMy NpoLLEeCi POJib aHA/OTiT ABOAKA: BOHA MOXe BUCTYMATU AK MNO3UTUBHUN
€BPUCTUYHUI GaKTOp: LONOMArae Kpalle yCBifOMUTH | MiLHilLe 3anam'aTaTi NporpamHuii maTtepian. 3 apyroro 60Ky BOHa 4acTo
€ NPUYMHOIO BaraTbOX NOLMPEHMX NOMMUOK i Beae A0 XMBHUX BUCHOBKIB.

OCHOBOO aHanorii € NOPIBHAHHA — Mi3HaBa/ibHa onepaL,is, Wo NeKWUTb B OCHOBI CyAKeHb Npo NoZibHicTb abo BiAMIHHICTb
06’€eKTiB. BaX/IMBO HAaBYMTM YYHIB NOPIBHIOBATW, NPUYOMY NOTPIOHO Lie pOBUTH, NOYMHAIOYM 3 MOIOALLMX KNaciB. HalinpocTilwmi
TUN BigHOWEHb, WO BUABNAIOTLCA LWIAXOM MOPIBHAHHSA, — L@ BiAHOLWEHHA TOTOXHOCTI i BiAMIHHOCTI. BUpobneHHA B WKoNAPIB
YMiHb NOPiBHIOBATM BAPTO PO3MOYATH i3 NMCUXOIONYHO IErOro 3aBAaHHA — 3HAXOAKEHHA BiAMIHHOCTEN, | AnWwe NoTim nepenTu
[0 BCTAaHOBNEHHA NoAibHocTi. Hag3BMYaiHO BaXK/NIMBO AOHECTM A0 Y4YHIiB, LLO MOPIBHAHHA MaE CEHC TiIbKM B CYKYMHOCTI
OAHOPIAHMX enemeHTiB. MNOPIBHAHHA eNeMeHTIB 3AiMNCHIOETbCA 3@ 03HaKaMW, ICTOTHUMW A8 JQHOro Po3rnsdy, npy Lbomy
e/IeMeHTH, AKi NOPiBHIOBaHI 3a OAHIEID 03HAKO, MOXKYTb BYTM HEMOPIBHIOBAHI 3@ iHLWO.

MiABAWMTM  Ni3HABaNbHYy aKTUBHICTb Y4YHIB MOXHa 3a [JONOMOrOK pPO3B’A3aHHA 3343y Ha BCTAHOB/EHHA
3aKoHOMipHOCTeW. JouinbHO po3B’A3yBaTU He AuLe 3a4a4di CYyTO MaTeMaTMYHOro 3micTy. OcobaMBOI yBaru 3acnyrosyroTb 3a4adi
Ha BCTAHOBNEHHA NOPAAKY PO3MilLeHHA MPeAMETIB 33 NEBHOK BAACTMBICTIO, 3aAadi 3 GOPMYNOBaHHAM: «3HaMAWM 3aliBui
efleMeHT», «e CXOBaHUM npegMeT» TOWo. Baxameo, Wwob yyHi NpaBuAbHO KOHLEHTPYBaAW yBary, BUAINAYM CNiAbHI CYTTEBI i
HecyTTeBi BNAcTMBOCTI OO’eKTiB. HacTynHMM MeToAMYHMM MNPUAOMOM MOXKe OyTM po3rnag 3afadvi, KOAu BCTAHOBAEHA
33aKOHOMIPHICTb Aa€ 3MOry paL,ioHanisyBaTi npouec ob4YncaeHb, NONErWMTY 3anam’aAToBYBaHHA (3a4a4i TUNY «nepesip Nam'aTb»)
TOLLO.

CnouaTKy rinoTesy y4Hi BUCYBatoTb 33 AOMNOMOTOI BYUTENSA | CAMOCTIMHO il nepeBipsatoTb. MoCTynoBo CTyniHb CKAagHOCTI
3aBAaHb NOBMHEH 3pOCTaTW. YUHi crocTepiratoum, NOPIiBHIOOYM Ta aHanNi3yrumn, CaMOCTIMHO BMCYBalOTb rinoTe3y Ta NepesipAaoTb
CBOI NpUNyLeHHA. 3aBAAHHA BYATENA — HABYMTM YYHIB He BOATUCA BMCYyBaTW rinoTesun, HaBiTb MOMMAKOBI. Taki NOMUAKKN —
33aKOHOMipHa YaCTMHA TBOPYOro MeToAy. YUHi NOBUHHI BMiTVM BU3HaBaTK CBOT MOMWJIKM, HE BNagaTv y BiaYal, AKLWO npobiema He
pO3B’A3yETbCA 3 NepLuoi cnpobu.
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[ns akTUBi3au,ii caMocTiliHOT Ni3HaBa/IbHOI A4iANbHOCTI YYHIB KOPUCHUM Byae NPaBUI0-OPIEHTUP NPUNOMY NOPIBHAHHSA:
1. 3’acyit MeTy NOPiBHAHHSA.
2. Bwuginu ronoBHy 03HaKy 3a AKOIO MOXKHA NOPIBHIOBATH.
3. 3Hanau BiAMIHHOCTI Ta CXOXKOCTI.
4. 3pobu BUCHOBKM 3 NOPIBHAHHSA.

AKTMBHOMY BMPOBNEHHIO B YYHIB YMiHb MOpPiBHIOBATM CMAPUATUMYTb, 3 OZHOro 6OKy, LinecnpamoBaHWii Bigbip
HaBYaNbHOro Mmatepiany (B TOmMy umchi i 3agay), 3 gpyroro — BignosigHi meToan i dopmu opraHisauii pobotu, ski
nepeabayaTMMyTb CTBOPEHHA YMOB, 3@ AKUX KOXEH y4eHb NOCTaBAEHUI nepes, HeOOXiAHICTIO CAaMOCTIMHO NOPIBHIOBATH | TaKUM
CNocobom BM3HAYATU MOKIMBOCTI NEPEHOCY AEeAKMX BAACTUBOCTEN i3 04HOr0 06’EKTa Ha iHLWINNA.

AHanoria € BifobparkeHHAM NeBHUX 3B’A3KIB i BigHOLWEHb NpeaMeTiB peanbHOi AiNcHOCTI. [iTv 3 Neplwmnx AHiB HaBYaHHA
B LLIKOAI CTUXIHO KOPUCTYIOTBLCA aHasorieto. BBaxaemo, L0 NpoLec HaBY4aHHA NOBUHEH ByayBaTUCA TaK, WO yKe 3 N'ATOro Knacy
YYHi YCBiZOMNEHO KOPWUCTYBA/ZIMCA aHA/NOFEID HA ypoKax MaTemaTuku. [pu LbOMy aKTMBI3yBaTM HaB4as/bHO-Mi3HABaNbHY
LiANbHICTb YYHIB MOXHa AnLIE NPUAINAIOYM NiABULLLEHY yBAry MOTUBaL,ii iX 4iANbHOCTI. YBary WKoAApiB NOTPIGHO aKLEeHTyBaTH Ha
TOMY, LLLO OCKIZIbKM MiXK O3HaKamMu npeameTa iCHYIOTb CTilKi 3B’A3KM | 3a1€KHOCTI, TO Bif, CXOXOCTi 4BOX NPEeAMETIB 33 OAHUMMU
03HaKaMu, NPUPOLHO MPUMNYCKATU CXOXKICTb LIUX NpeaMETIB 3a iHLUMMM O3HaKaMU.

lpuknao (3a80aHHA 048 N’AMo2o Kaacy)

AKi 3B’A3KM iCHYIOTb MiXK NOHATTAMM: MHOXHUK i 006ymoK? MiabepiTb i3 3anponoHOBaHOro CNUCKY C/iB YeTBEpPTE, AKe
TaKMM e YUHOM NOB’A3aHe i3 NOHATTAM 000QHOK:
pi3HUYA; 3MeHWyeaHe; Cyma; 6i0’€MHUK; Yyacmka.

3HaHHA CTPYKTYpPWM YMOBMBOZY 3@ aHaJIONED — BaXK/IMBa 3 YMOBA MPaBU/IbHOrO BUKOPUCTAHHA YYHAMMU aHanorii gna
nepeHocy 3HaHb i BMiHb Big, Biaomoro o6’ekTa 4o HeBigomoro.

[ouinbHO CTPYKTYpPY YMOBMBOAY 3@ aHA/IOTED CXeMaTUYHO 306pasnTu Tak:

1. 06’ekT A mae 03Haku (BnactmsocTi) a, b, ¢, d.
2. 06’ekT B mae 03HaKku (BnactusocTi) a, b, ¢
3. OTxe, 06’eKT B, MOX/IMBO, Ma€ O3HaKy (Bi1acTUBIcTb) d.

MoTpibHO 3BEpHYTM yBary y4HiB Ha Te, W0 MMOBIPHICTb BMCHOBKY 33 aHA/IOTIEID 3a/IEKUTb Bif, TOrO, HACKINbKM CNiNbHI
03HAKM @, 8, C, AKi XapaKTepusyoTb 06'ekT A Ta B, nepeBaKaloTb Hag, BigMIHHOCTAMM MiX A Ta B. Yum binbwe cninbHUX
BN1ACTUBOCTEMN, | YNIM MeHLLEe BiAMiIHHOCTEN, TUM Binblua MMOBIPHICTb NPaBUIbHOTO BUCHOBKY.

YacTo y4Hi, 3aCTOCOBYOYM aHA/OTIO INLLE 33 30BHILHBbOK 03HAKO, POHAATL MOMUAKOBI BUCHOBKU. BunTenb noBuHeH
NOACHIOBATU MPUYMHY XMOHUX MipKyBaHb. BaxnnBo, Wo6 y4Hi 3acBOtOBaNM CyTb MaTEMATUYHUX NOHATb, TBEPAKEHD, AOBEAEHD.
[ouinbHO CTaBUTU 3aNUTaHHA, AKI aKTUBI3YIOTb HAaBYA/IbHO-MNi3HABa/IbHY AiANbHICTb WKoNApIB. MoTpibHO 3anuTyBaTH:

- Npo NpuynHK ( A? Yomy?)

- 3arAnbntoBaTUCA Y MipKyBaHHA ( LLLo 3miHWTbCA, AKLLO ...?7 YoMy LbOro Hemae?)

- WYKATK aNbTepHaATMBHI MOXKAMBOCTi ( [le Lie 3aCTOCOBYBaNoCA WOCh NoAibHe? Yu € iHWa MOXKAMBICTb ?)

OpUH i3 METOAMYHUX MPUAOMIB, AKUIA MOXKE 3aCTOCyBaTU BUMTE/Ib — NMPOTUCTABEHHA L,BOX MipKyBaHb 3p0obaeHux 3a
aHanoriet0, B 04HOMY 3 HUX BUCHOBOK NPaBUIbHWUI, @ B iIHLWOMY — XMBHUNA.

Cnipg, 3a3HauYMTK, WO B iCTOPIi MaTeEMATUKM € YUMANO NPUKIAAIB, KONIM BUCHOBKM 3p06aEeHI BUEHUMMU-MATEMATUKAMM 3a
QHANOTIEID BUABNANNCA ICTUHHUMM 260 K XMOHUMU. PO3rnas Takux KOHKPETHUX NPUKNALIB iCTOPUYHOrO MaTepiany Jonomarae
CTBOPUTM Ha ypoL,i CUTYyaL,ilo eMOLiMHO-MOpPasbHUX NepenBaHb, epeKkT NnoamBy, WO B CBOIO Yepry LONOMArae y4HAM Kpalle
3pO3YMITU PO/Ib aHANOrIi B MaTeMaTULi Ta B Mi3HAHHI HABKOIMLLHbLOTO CBITY.

LlinecnpamoBaHO po3BMBaTM B LUKONAPIB BMIHHA BWKOPWCTOBYBATM aHasOril0 419 MepeHoCy 3HaHb AO0NoMaralTb
33aBAAHHA Ha CKNafaHHA 33ajad, AKi MOMKHA PO3B’A3aTM aHaNOMYHMM cnocobom A0 AaHOI 3agadi. CKnageHi 3a4adi NOBUHHI
BiApi3HATMCA 3MicTOM ymoBu abo popmoto popmMyntoBaHHA.

Mpuknao.

OneHKa Kynuna 2 3ownth no 15 rpmeeHb 3a KoxKeH Ta 2 pyyku no 10 rpueeHb. CKinbKM rpolieit 3annatuna gisumMHka 3a
BCIO NOKYNKy? CKNaaiTb BUPa3 Ana po3s’A3aHHA L€l 3a4a4i. 3a CKNageHWM BUPA3oM CKAAAITh ABi 3a4aui: O4HY- reOMeTPUYHOro
3MICTY, iHLWY NPO pyX.

He cnig 3abyBaTu 11 Npo po3B’A3aHHA 33434y 3 NoZibHo ¢pabynoto, ane 3 pisHUM MaTEMATUYHUM 3MICTOM.

AHanoria € 3acobom KepyBaHHA MOAANbLIOK PO3YMOBOK AiA/IbHICTIO, AKA MOBMHHA NPUBECTU A0 NEepPeHOCy 3HaHb i,
3peLUTol, A0 TEOPETUYHOTO Ni3HaHHA 06’eKTa. MNpn LbOMy PO3BMBatOUMIY edeKT NePEeHOCY BUPAXKAETLCA Y 36arayeHHi WKonapis
3HAHHAMM | OBONOAiHHI 6iNbl y3aranbHEHMMK NPUIMOMAMKM PO3YMOBOI AiaNbHOCTI. [loBeAeHO, WO BUKOPUCTAHHA aHanorii npu
bopMyBaHHI MaTeMaTUYHUX MOHATb AaKTUBI3YE PO3YMOBY AiA/bHICTb YYHIB. TaK, Hanpukaad, B Kypci cTepeomeTpii AouiNbHO
NPOMOHYBATN YYHAM 3aBAaHHA Ha BCTAHOB/IEHHA ICTUHHOCTI TBEPAXKEHb, aHANOTIYHUX NNAHIMETPUYHUM.

Mpuknad. MNapanenenines — NPOCTOPOBMIA aHANOT Napasenorpama. Y napanenorpama npoTUIEKHi CTOPOHW NapanenbHi,
B Mapaneneninega NpoOTUAEXKHI  rpaHi napanesnbHi. MipKylouM 3 yYHAMM 33 aHaNOrED, MOXKHA NPUIATK [0 rinoTesu, WO B
napaneneninegi, Tak camo AK i B napanenorpama, giaroHani, nepeTmHaoumch, 4INATLCA TOYKOIO NepeTuHy Hasnin. MpoTe, AKWoO
6auYNTU TiNbKM CXOXKICTb | HE MOMIYaTH BiAMIHHOCTI, 30Kpema, Lo B Napasiesiorpama BCbOro ABi AiaroHasni, a B napanenenineaa —
4YOTMPM, TO MOXKHA He BpaxyBaTW BaXK/IMBY BIACTUBICTb, LLLO NiANAraE AOBEAEHHIO: BCi AiaroHani napaneneninesa nepeTnHaTbea
B OJIHIi TOuLL.

3acTocyBaHHA aHanoriM y HaBYaHHI PO3BMBAE TBOPYI 3A4i6GHOCTI BMXOBAHLIB, CTUMY/OE NOABY HOBMX acouialii, fKi
cnpuAlTb nornmbneHomy, binbl cBiAOMOMY PO3yMiHHI maTepiany. CHOpPMOBaHICTb YMiHHA 3aCTOCOBYBATW aHAMOriO CNYrye
YYA0BUM NiAFPYHTAM 414 3aCTOCYBAHHA YYHAMM METOAY MaTeMaTU4yHOro MOZeNt0BaHHA.

BUCHOBKMW. AHANOTisA — BaXX/IMBUI METOA HAYKOBOTO Mi3HaHHA, AKMI TiICHO NOB'A3aHMI 3 NeEPEHOCOM 3HaHb i BMiHb Y HOBY
cuTyauito. CTyniHb OBOIOAIHHA aHA/IOTIED XapaKTePU3YE piBEHb TBOPYOr0 PO3BUTKY LUKOAAPIB. [NO3UTUBHUI BNNB Ha PO3BUTOK
B YYHiB YMiHb MOMIYaTK aHANOTIi Ta BUKOPUCTOBYBATH iX 418 NEPEHOCY MatOTb LjiiecnpaAMOBaHO nigibpaHi nisHaBanbHi 3aBAaHHSA,
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AKi CMOHYKaloTb YYHIB MUCIUTU aKTUBHO. Mpu niabopi Takux 3aBaaHb NOTPiIOHO BpaxoByBaTU BiKOBI Ta iHAMBIAYaNbHi 0COBNMBOCTI
LWKONAPIB.
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THE APPLICATION OF ANALOGY IN SKILLS BUILDING OF KNOWLEDGE TRANSFER OF PUPILS
Olga Shvai
Lesya Ukrainka East European National University, Ukraine

Abstract. The article analyzes possibilities for application of analogy method in learning mathematics to form pupils’ skills
to transfer their knowledge and skills from a known object to unknown. It is highlighted, that a large number of pupils’ mistakes
made “by analogy” indicates the necessity of a purposeful formation of knowledge about the method of analogy and its
peculiarities among pupils.

The attention is focused on the fact that the analogy is based on a cognitive act of comparison. Therefore, it is extremely
important to teach pupils how to compare from junior grades. It is justified that the powerful tools for building comparison skills
are, from the one hand, purposeful selection of learning material (including tasks), and from the other hand, corresponding
methods and forms of work organization. The methods should create conditions for making pupils independently compare and,
respectively, determine transfer abilities of certain properties from one object to another.

It is shown that pupils' cognitive activity could be increased by solving tasks on the establishment of regularities. At the
same time, it is advisable to solve not only pure mathematical problems. Particular attention deserve tasks on the establishment
of the order of placing objects by a certain property. The next methodological approach may include the consideration of tasks,
where the established regularity allows to rationalize a process of calculations, to facilitate memorization.

In the article there are examples of tasks for pupils, that help to develop creative skills, stimulate the emergence of new
associations, facilitate deeper and more conscious material assimilation. The emphasis is placed on the fact that when selecting
such tasks, it is necessary to take into account the age and individual characteristics of the schoolchildren.

Certain methodical techniques are highlighted that facilitate purposeful developing pupils’ skills to use analogy for
knowledge transfer.

It is highlighted, that the ability to apply an analogy serves as an excellent basis for pupils to their further understanding
and application of the method of mathematical modeling.

Key words: cognitive activity, comparison, analogy, transfer, creative development.
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®OPMYBAHHSA IHAUBIAYANbHUX CTPATETI 340POB’A3BEPEXKEHHA MAMBYTHIX BAKA/IABPIB
NPUPOAHNYMX CMELANIbHOCTEN B YHIBEPCUTETAX: AKTYA/IbHICTb SJOCNIAMEHHA

AHomayia. Y cmammi 8ucsimaeHo akmyasneHicms npobaemu  GopmMysaHHA  iHOUBIOyanbHUX cmpamezili
300pos’asbepexrceHHA MalibymHix 6akanaspie npupodHu4ux crneyianbHocmel 8 yHisepcumemax. BcmaHosseHo, wo neped
CYYacHUM COUiyMOM BUHUKaOMb 8a20Mi nidcmasu 014 6aAaHCYBAHHA MiX 3000801eHHAM nompeb ma 3axucmom iHmepecis
oodeli, 3okpema nompebu e besneyHomy (U 300p080MYy 008Kinsni, 300p08OMY crlocobi ¥umms, wo nompebye opmy8aHHsA
MPUHYUNOBO HOBUX iHOUBIOYanbHUX cmpamezili 300po8’a3bepexceHHs KOXCHOI AouHuU. [lidcymosaHo, wo ocsimHil npoyec 8
YHigepcumemax 8iOKpUBAE WUPOKI nepcrnekmusu 8 HaAnpami opmysaHHsA 300pos’a3bepexcysansHo20 c8imoaaady Moaoooi
MOOUHU. Lle € 0CHOBOK BUHUKHEHHA 8/dCHUX 8ekmopig nobydosu noscakdeHHOi ma npogeciliHoi disabHocmi malibymHix
axisuie 3 ypaxysaHHAM suMoe 00 8€0eHHA 300p08020 CIOCObY Humms. Y3a2aabHeHo, W0 0300p08aAEHHA cmydeHmie No8UHHO
CrpAMO8Y8AMUCA HA 3020sbHe 3MiYHEHHSA iIXHb020 Op2aHi3my 3a 00MOMO20K0 (hi3uYHUX enpas, HAbymmsa emiHHA Kepysamu
€80IM eMoyiliHUM cmaHoOM, Ha PO38UMOK | BOOCKOHA/IEHHSA PYX0BUX HABUYOK Ma (hi3udHUX AKocmeli, HeobXiOHUX y npogeciliHili
disneHocmi 0nA nidsuweHHA npaye3damHocmi, ma cnpusmu ni0BUWEeHHKO pieHA cgopmosaHocmi cmpameaili
300poe’Aa3bepexeHHs.

BcmaHossneHo, wo cydyacHuli eman po3suUMKy 0c8imu Xapakmepusyemosca 83AEMONPOHUKHEHHAM 3micmy 6a2ambox
HAyK 0519 00CA2HEeHHA KOHKPemHoi memu. Y3a2asnbHeHo, wo ocobauso ye cmocyemoca npobaemu ¢opmysaHHa cmpameaili
300pos’asbepexrceHHs MalibymHix 6akanaspie npupoOHU4UX crneuianeHocmell. AOxe MHOOHA HABYAsAbHA OUCYUNAiHA
camocmiliHo He cripomoxcHa cpopmysamu OocniorcysaHuli peHomeH. TeopemuyHuli nomeHuyian AucyunsaiH NPUPOOHUY020
YUKy 3a80AKU MincOucyunaiHapHili iHmeepauii cnpusmume nidmpumuyi 300poe’s cmydeHmie HA HAAEHCHOMY pPiGHI.
lpoaHanizo8aHO HOPMAMUBHO-NPABOBI AKMU, WO peayawome npobaemy 36epexceHHs 300p08°A YKPAiHCbKOI Mos00i.
Y30eaneHeHo, Wo HUHi HeobxiOHicmb 300pos’s3bepexceHHs MPOHUKAE 8 yCi cghepu 2pomMadceKo20 yumms, a npobaema it
opmysaHHA 3Haxo0ume micuye 8 icmopii meopemuy4Hoi OyMKU Ma coyianbHOI NPAKMUKU, momy ii cnid po3ensdamu 8 pizHUX
acrnekmax, 30kpema: inocoghcobKomy, MedUuYHOMY, CoyianbHOMY, nedazoziyHomy, bionoziyHomy, XimivyHomy, 2eoepagiyHomy ma
iH. MidcymosaHo, wo npupodHuUYi ducyunaiHu 80700iloMb 8a2o0MUM 300p08°A3bepexcysanbHUM nomeHyianom. B (io2o ocHo8i
nepebysae i0es camonizHaHHA i CaMOBOOCKOHAIeHHA MalibymHb020 ¢haxiseysa y Hanpami ee0eHHs 300p08020 Criocoby Mumms
Ha emani npogeciliHoi nid2zomosKu.

Kntoyoei cnoea: 300poe’s, 300pos’azbepexceHHs, oceima, yHisepcumem, 6bakanaspu, npogeciliHa nidcomoska.

MocraHoBKa npob6aemu. Ha nouatky XXI cTonitra nepen NOACTBOM BUHUKAW FrnobanbHi Npobnaemu, WO CNpUYMHUAN
HeobxigHicTb popmyBaHHA HOBOTO CBITOTNAAY, NEPEOCMUC/IEHHA LIHHOCTEN Ta KOPEryBaHHA CNiIbHUX Linel i npiopuTeTis, AKi 6
06’eaHYBaNu HapoaM M Aep:kasu. Taka MeTa OKpec/ieHa B KOHLLenNLil EKOHOMIYHOrO CTaNIoro PO3BUTKY NOACLKOT CMiNbHOTH, WO
NPONOHYE HOBMI NigXi4 A0 HaranbHWX nNpobnem i nepepbayae CyTTeEBi 3miHM y BCiX chepax CycniNbHOIO WUTTA B Npoueci
iHTEHCMBHOI €KOHOMIYHOI eBOoOLLiT KPaiH.

3 ornafy Ha 3a3HayeHy KOHLENUjlo nepes cy4yacHMM COLLiyMOM BMHMKAKOTb Baromi niactaBu gna H6anaHCcyBaHHA MiX
334,0BOJIEHHAM NOTPeb Ta 3aXMCTOM iHTepeciB Nogen y Halbauxkyomy ManbyTHbOMy, 30Kpema noTtpebu B H6esneyHomy W
3,0POBOMY A0BKiNNI, 340pOBOMY CMOCOBI KMTTA, WO HaTOMicTb noTpebye GbopmyBaHHA MPUHLMNOBO HOBMUX iHAMBIAYANbHUX
cTpaTeriit 340poB’a3bepekeHHA KOXKHOI 0ANHMU.

OCBITHI NpoLEC B YHiBEPCUTETAX BigKPMBAE WMPOKI NEPCNEKTUBM B HaNpAMi GopMyBaHHA 34,0p0B’A36epekyBaibHOro
cBiTOrNAAy mosiofoi noanun [1, c. 56] AK OCHOBM BUHWKHEHHS BNACHUX BEKTOPIB NOOYyA0BM NOBCAKAEHHOI Ta npodeciiHoi
BLiANbHOCTI MalibyTHiX dpaxiBLiB 3 ypaxyBaHHAM BUMOT A0 BeAeHHSA 340P0Bro cnocoby Xutra. Y ubomy pycni npobaema BUXOBaHHA
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KyNbTypW 340p0B'A36epekeHHsA 0CBITHbOMY npoueci BH3, wopoKy HabyBae 0cob6/1MBOi 3HAYYLLOCTI, WO NOSACHIOTb NOCTINHUM
NOripWeHHAM CTaHy 340POB’A MOJIOAi, 3yMOBNEHUM HECNPUATIMBUMM COLLia/IbHO-EKOHOMIYHUMM YMOBaMM B HaraTbox KpaiHax
CBITY 1, 30KpemMa, B YKpaiHi. AK CBigYMTb CBITOBa NPaKTMKA, HWHI CYCMiIbCTBO 3aHEMOKOEHO CKNAZHOK €KOJOMYHOK CUTYaLiEr,
HU3bKUM PIBHEM Ky/IbTYpM, iHTEHCUIKALLIEID HaBYa/IbHOrO NPOLLECY, CNPAMOBAHOINO NEPEBaXKHO Ha IHTENEKTYyaslbHUN PO3BUTOK
0COBUCTOCT, O NOPOAKYE HEFATUBHWUI BMNJIMB OpraHisaL,ii HaBYaNIbHOTO NPOLLECY Y BULIAX Ha 340p0B’A CTyaeHTiB. Monogb €
HEeLO0CTaTHbO OCBIYEHOM 3 MUTaHb BAACHOrO 340poB’A3beperkeHHnA, He ABOae NPo CBOE 3[4,0pOB’A | MalKe He AOTPUMYETLCA
3[10pOBOr0 CMocoby XWUTTA, WO NPU3BOAUTL A0 AMCrapMOHIi Ta noripweHHsA 380poB’a monoaux nogen (B. bobpuubka [2],
H. 3aBuajiscbKa [3] Ta iH.).

Tomy 0340pOBAEHHA CTYAEHTIB MOBMHHO CNPAMOBYBATUCA HA 3arajibHe 3MiLHEHHA iXHbOro OpraHiamy 3a A0NOMOro
di3nyHMX BNpaB, HabyTTA BMiHHA KepyBaTU CBOIM EMOLLITHUM CTAaHOM, PO3BMTOK i BALOCKOHA/IEHHA PYXOBUX HAaBUYOK Ta Gi3UUHUX
AKOCTEN, HeobXiaHWX y npodeciiHin AianbHOCTI N8 NiABUWEHHA MpauesfaTHoCTi, Ta CNpuAaTU NiABULLEHHIO PiBHA
chopMoBaHOCTI cTpaTerii 380poB’asbeperkeHHA. CyyacHi ymoBM NpodeciiHOT A4iaNbHOCTI, B TOMY YMC/li 6akanaBpiB NPUPOAHUUYNX
cneujanbHOCTEN, BMMaraloTb O036POEHHA PiI3HUMM acnekTamu 340poB'A3beperkyBasibHUX 3HAHb, YMiHb | HaBMYOK, AKi
dopmytoTbCA B NPOLLECi BUBYEHHA AUCLMMNIH NPUPOAHNYOIO LMKAY 3aBAAKM MiXKAUCLMNNIHAPHIW iHTerpaLii Ta cnpuatumyTb y
NiATPUML 340POB’SE HA HaNEXKHOMY PiBHi.

OpfHUM i3 NPiOPUTETHUX HAaNPAMIB OCBITM Ha3MBalOTb IHTErPATMBHI NPOLLECU, @ Came: iHTerpalia 40 eBpONencbKoro Ta
CBITOBOrO OCBITHbOrO MPOCTOPIB; iHTErpaLifa BULIMX HaBYa/bHUX 3aKNaAiB Pi3HMX PIBHIB akpeAuTauii, HAYKOBUX YCTAHOB i
nignpuemcts ans 3abesneyeHHA BMCOKOI AKOCTI BULLOT OCBITM Ta NpodeciiHOi MOBINbHOCTI BUMYCKHUKIB BULLUX HAaBYaNbHUX
3aKNagiB Ha PUHKY Npawi; iHTerpauia HayKu i 0CBiTM 33418 MoAepHi3aL,ii OCBITHIX cUCTeM, L0 03HaYeHO B HauioHanbHi AOKTPUHI
PO3BUTKY OCBITM B YKpaiHi [4, c. 263-264].

OKpecneHi TeHAeHLUji BKa3yloTb Ha Te, L0 CY4aCHWI eTan PO3BUTKY OCBITM XapaKTEPU3YETbCA B3AEMOMNPOHUKHEHHAM
3MicTy 6araTbOX HayK ANA [AOCATHEHHA KOHKpeTHoi meTu. OcobivBO ue cTocyeTbcA npobnemu GopmyBaHHA cTpaTerin
3p0poB’asbeperkeHHs ManbyTHiX OakanaBpiB NPUPOLHUYMX CMeEeLiabHOCTEN, OCKIZIbKM KOAHA HaBYasibHa AMCUMNAiIHA
CaMOCTIMHO He cnpoMOoKHa chopmMyBaTH AOCNiAXKYyBaHUI peHomeH. Came iHTerpoBaHWUI Niaxig moxke 3abesneynTu:

— GOPMYBaHHA Y CTYAEHTIB LiNICHOI CUCTEMM 3HAHb CTOCOBHO Npobaem 340poB A3bepeKeHHs;

— HabyTTA CTyAeHTaMM HaBMYOK CnocobiB AianbHOCTI 1 AOCBIAY, WO AEMOHCTPYBAaTUME 34aTHICTb ManbyTHIX daxisuis
3aCTOCOBYBATM OTPUMAHI 3HAHHA W YMiHHA B Hanpami 36epexeHHA Ta 3MiLHEHHs 340pOB’A, NnonepeasKeHHA BUHWUKHEHHSA
BHYTPILIHbOTO CBITY;

- $popMyBaHHA OCOBUCTICHUX NO3UTUBHUX CTaBJEHb A0 BUPiWEHHA NpobaeMn AOTPMMaHHA 340POBOTO CNOCOBY KUTTA,
AKI 3yMOBIOIOTb FOTOBHICTb CTYAEHTA 3A4IMCHIOBATM KOHKPETHY i LinecnpamMoBaHy Aif/bHICTb Yy Hanpami npodeciiiHoro
300poB’A3bepereHHs.

AHani3 aKTyanbHUX AOChigXKeHb. Y BITYM3HAHIN i CBITOBIM Neparorili HAKOMMYEHO 3HAYHUI TEOPETUYHUI [0CBIA Y
[ocniaxeHi npobnem iHTerpauii. Tak, HayKOBLi 3BepTaancb A0 PO3BILOK Pi3HWMX acnekTis iHTerpauii, a came: M. bepynaBa,
0. BosHtok, T. lN'ywmHa, M. Amutpuuenko, C. Knenko, K. JleBKiBCbKa, H. lMepeBO3HIOK A0CAIAXKYBANW iHTErpaL,ito 3MiCTy 3arasbHOi
i npodeciliHoi ocsitk; T. Byreps , |. BopobiioBa, H. MpuueHKo, /1. KoBanbuyK — MixknpeaMeTHi 38"A3KKW Y BUBYEHHI PiSHUX AUCUMNAIH
y daxosii nigrotosu,i; C. Bypinosa BMBYaNa MiKAMCUMNAIHAPHY iHTErpaLito B HaB4aibHOMY npoueci TexHiyHoro BH3; O. Bawyk
06rpyHTYBaB AOLINbHICTL iHTErpaTMBHOro nigxody y npoueci npodeciiHoi nigrotosku suutenis; J1. fopbyHoBa BM3HauYMNa
0COBNMBOCTI MUCNEHHA MalbyTHIX dpaxiBLiB B iHTerpaLiiHii KynbTypi ; O. ernosa gocniarKysana npouec po3BUTKY r'ymaHiTapHoOT
KY/IbTYPU CTYAEHTIB B YMOBAX MiXAMCUUNAIHAPHOI iHTerpauii, M. IBaHUyK po3rnazaB iHTerpauito AK NpoBigHY TeHAEHLo
CY4acHOro HayKOBOTO Ni3HaHHs ; |. JTannyakom obrpyHTOBaHO edeKTUBHICTb iHTerpaLii npodeciiH1X 3HaHb | BMiHb NPW NiAroToOBL
daxisLis 3 Gi3UYHOrO BUXOBAHHSA Y BULLMX HABYAIbHUX 3aKNagax Ta iH.

Ocob6nMBOCTi  iHTErpaTUBHUX MpoLueciB Yy nNpodeciiHO-TEXHIYHIA LWKONI CTaNu OPIEHTUPOM HAyKOBMX MOLUYKIB
J1. Bap3saubKoi, b. KamiHcbkoro, O. Jlesuyk, C. HectopeHko , O. MaBnosa, J1. CninunwuH . NcnxonoriyHi acnektu iHTerpaw,ii BMB4anm
M. IBaHuyk , T. AueHKo. MMWUTAHHA CTPYKTYpyBaHHA iHTErpoBaHMX 3HaHb i LiNICHOCTI 3MiCTy NPUPOAHMYO-HAYKOBOI OCBITU
BMCBIT/NIOBANIUCb Y HAayKOBUX A0pobKax M. ApuuiueBcbKoi. BogHoYac, TEOPETUYHMI aHani3 HayKoBMX Npaub i NPaKTUYHOro
[OCBiZly BMKOPWUCTAHHA iHTErpauiMHoro nigxoZy B 3ak/nagax BWLWOI OCBITM CBiAYMTb, WO nNpobaema BUKOPUCTAHHA
MiXKAMCLMNIHAPHOT iHTerpaLii y npoueci opmyBaHHA iHAMBIAYaNbHUX CTPATEri 300p0B’ A36epekeHHs y MalibyTHix 6akanaspis
NPUPOAHUYMX CreLiaIbHOCTEeM B YHIBEPCUTETAX HA 3acagax MiKAMCUMNIIHAPHOI iHTerpauii 3aiMwunnacsa nosa Mexamu yearu
AOCNigHUKIB.

Meta cratTi nonArae y BWUCBITNIEHHI  aKTyanbHOCTi  npobnemu  GOpMyBaHHA  iHAMBIAyanbHWUX — cTpaTerit
340poB’A3beperkeHHA y MabyTHIX bakanaspis NPUPOAHUYMX CeLiaNbHOCTelN B YHIBEPCUTETAX: aKTyabHICTb AOCNIAKEHHS.

Metoau pgocnigKeHb. nA [OCATHEHHA MeTW HayKoBOi pobOTW 3aCTOCOBYBa/NUCL TaKi MeTOAM: meopemuyHi: MeTop,
KOHLLeNTya/IbHO-NMOPIBHAZIbHOTO aHanidy, 3a [O0MOMOrol AKOro 3iCTaBAAOTbCA TEOPETUMYHI NiAXOAW [0 BWU3HAYEHHA Ta
06r'pYHTYBaHHA aKTYaNbHOCTI BUPilLEHHA Npobaemn GopmyBaHHA iIHAMBIAYaNbHUX CTpaTerii 340poB’A3bepexkeHHA ManbyTHIX
6aKanaspiB NPUPOAHMYMX CneLiabHOCTEN B YHIBEPCUTETAX Ha 3acafax MiXKAMCUMMNIHAPHOI iHTerpaLii; MeTod MoLentoBaHHs,
AKUIN YMOXKINUBUTD PO3POOKY KaTeropiasibHO-NOHATIMHOrO anapaTty A0CAigKeHHA GopMyBaHHA CTpaTeriii 340poB’'A3bepekeHHn
MalibyTHiXx HaKanaBpiB NMPUPOAHMYMX CMeLiaNbHOCTEN B YyHiBEpCMTETaX Ha 3acafax MiXOUCUMMNIIHAPHOI iHTerpauii; meTtop,
CTPYKTYPHO-CMCTEMHOIO aHanily; MeTos, MUCIEHHEBOrO eKCMepUMEHTY, WO AACTb 3MOTy 3A4iMCHIOBAaTU KPUTUYHY pednekcito
NPOMIXKHUX pe3yNbTaTiB i BUCHOBKIB Ha Pi3HMX eTanax AOCNiIAXKEHHA.

BuKnaa OCHOBHOro matepiany. AHani3 niTepaTypHUX AXKepen 3acBifuMB, LLO B Cy4acHMX YMOBAX 340p0B’A MalbyTHIX
daxiBujiB — couianbHa LiHHICTb, HEBiA 'EMHA YacTMHA cycninbHoro 6araTcTBa, a TOMy pOPMYBaHHA iHAMBIAYANbHUX CTpaTerin
300poB’A3bepekeHHA PO3rNAAAETLCA AK CNPaBa AePKaBHOI BaromocTi, robasbHe 3aBaaHHA CYyCninbCTBa, BULOI WKOW, CAaMOTo
cTypeHTa. OCHOBHI  HayKoBi nigxogn A0 34o0pos’asbepiraloyoi  AiANbHOCTI  BU3HAYeHi AEepyKaBHUMM  HOPMATUBHUMMU
LOKymeHTamu (KoHuenuis HenepepsBHOi BaneonoriyHoi oceith B YKpaiHi (1994), KoHuenuia HauioHanbHOro suxosaHHs (1996),
KoHuenuis ocBiTU «pPiBHUA-PIBHOMY» LWLOAO 340P0OBOro cnocoby Xutra monoai Ykpainu (1999), KoHuenuisa HenepepsHOro
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Ba/1€0/10MYHOro BUXOBaHHA Ta OCBITM B YKpaiHi (1999), KoHuenuis BaseosoriyHOi OCBITU NneaaroriyHmx Kagpis (2001), KoHuenuis
PO3BUTKY OXOPOHM 340pOB’A HaceneHHn YKpaiiu (2001), KoHuenuia ¢opmyBaHHA NO3MTUBHOI MOTMBALLi Ha 340P0OBUIA Cnocib
KUTTA Y gitelt Ta mosiogi (2004), KoHuenwuis po3BUMTKY OXOPOHM 340p0B’A HaceneHHs YKpaiHu (2000 p.), 3aranbHogeprkaBHa
nporpama «3p0pos’a 2020: yKpaiHcbkuii Bumip» (2011 p.), MpoekT KoHuenuii ¢opmyBaHHA HOBOI CUCTEMM OXOPOHM 340P0B’A
(2014 p.), Ykas Mpe3sungeHta Ykpainm Ne 258/2002 sig 15.03.2002 p. «Mpo HeBigKnagHi 4OAATKOBI 3aX04M WOAO 3MiLHEHHA
MOPA/IbHOCTI Y CYCMiNbCTBI Ta YTBEPAKEHHA 300P0OBOr0 CNOCOBY XUTTA» Ta iH.), Ae NiIAKPECNIOETbCA, Lo 340POB’A MOIOAI — Le
iHTErpaTMBHMI NOKA3HUK CYCMiZIBHOrO PO3BUTKY, MOTYTHi1 GaKTOp BNIMBY HA EKOHOMIYHWUI | KyNbTYPHUI NOTEHLiaNN KpaiHu [5,
c. 41-42].

Y Mixranysesiil KomnnekcHin nporpami «340poB’s Hauii» Ha 2002-2011 pp. nepepbavanaca po3pobKa Ta
3anpoBaZKEHHS CUCTEMMU Ai€BOT NPOCBITU HAaCeNIEHHSA LOA0 aKTMBHOI COLLia/IbHOI OpiEHTAL,ii Ha 340POBUI CMOCIB KUTTA WAAXOM
bopmyBaHHA TpaaMLIN | KyNbTypy 340POBOIO CNOCODY KUTTA, NPECTUNKY 340POB’A, 3a/ly4EHHA FPOMAAAH A0 aKTUBHUX 3aHATb
bi3MUHOI0 KyNbTYpPOLO | CNOpTOM Ana 36epeskeHHA 340P0B’A Ta aKTUBHOIO AOBrOITTA, WO aKTyani3ye HeObXiAHICTb 3A4iCHEHHA
QHOHCOBaHOIo ANCEPTALIMHOMO AOCAIAKEHHS.

He 3Ba)Kaloum Ha aKkuUeHTOBaHy yBary 40 ¢i3M4YHOro BUXOBaHHA 3 BOKy AepyKaBu y BiANoBigAHMX 3aKOHaX i NOCTaHOBaX,
$aKTUYHO cnocTepiraeTbca 6e3aisnbHICTb Y cnpaBi 36epekeHHA Ta 3MiLHEHHA 340p0B’A monogi. [lyxoBHUA PO3BUTOK MO0
B3aEMONOB’A3aHMI i3 COLLiaNbHOO BiANOBIAANbHICTIO Nepes, coboto Ta CYCNiNbCTBOM i € AyXKe BaXK/IMBUM ANA AOTPMMAHHA OCHOB
3/1,0POBOro CNocoby }uTTa. HMHi HeobXiaHicTb 340poB’A36epekeHHA NPOHMNKAE B yCi chepu rpOMaACbKOro XuTrs, a npobaema ii
bopmyBaHHA 3HAaX0AMTb MicCLLe B iCTOPii TEOPETUYHOT AYMKM Ta coLiasibHOT NPaKTUKK, TOMY ii CAif, pO3rnagat B PisHUX acnekTax,
30Kpema: ¢inocopcbkomy, megMuHOMYy, coljiafibHOMY, negaroriyHomy, bionorivHomy, ximiyHomy, reorpacdiyHomy Ta iH. Came
NPUPOSHUYI  AUCUMNNIHM BOMIOAIIOTb BaroMmum 340poB’a3bepelkyBasibHUM MOTEHLAaIOM, B OCHOBI fIKOro nexutb iges
CaMoni3HaHHA i CAMOBAOCKOHaIEHHA MabyTHBOTO daxiBLA y HaNPAMI BeAEeHHA 340P0OBOro cnocoby KUTTA Ha eTani npodeciiiHol
NiAroToBKW. loea FPYHTYETbCA Ha TYMaHICTUYHUX MPUHUMNAX, 30KPeMa Ha MPUHUMMI aHTPOMOLLEHTPU3MY, 3riAHO 3 AKMM
0COBUCTICTb, Ni3HAOYM OCHOBM HayK, 30KpPeMa NPUPOAHMYOrO UMKAY, BUBYAE cebe, a pasom 3 TUM PO3BMBAETHCA,
camopeanisyeTtbca i npodeciiHo 3pocTae: HabyBa€e 3HAHHA, YMiHHA | HABUYKMN BAOCKOHANIEHHA CBOET XKUTTEAIANBHOCTI Ha 3acafax
3/1,0pOBOro CNocoby }KUTTA, Lo 3abe3neyye GopmyBaHHA IHAUBIAYANbHOT CTpaTerii CaMOBMXOBAHHA 1 camopeanisauii ManbyTHix
6akanaBpiB NpMpoAHNYMX cheLianbHoCTel 3 06’€eKTMBHO 3agaHolo nporpamoto npodeciiHoro Ta 0cobUCTICHOrO PO3BUTKY
[2, c. 45].

BopgHouac y BiTUM3HAHIN Neaaroriui 6pakye HAyKOBUX NpaLb, Y AKMX 0O6FPYHTOBYIOTLCA TEOPETUYHI Ta METOANYHI OCHOBM
dbopmMmyBaHHA iHAMBIAYanbHUX CcTpaTerii 340poB’a3bepekeHHA Yy ManbyTHiIX 6akanaBpiB NPUPOAHUYMX CheliaNbHOCTEN B
YHiBEpcUTeTax Ha 3acagax MiXAMCcuMnaiHapHOI iHTerpauii; peanisauii KOMNAEKCy 3axoais, NoB’s3aHMX i3 OXOPOHOK CBOro
3/10pOB’A y Npoueci HaBYaNbHOI AiANBHOCTI.

BuUcHOBKM. Ha cyyacHOMYy eTani CTaHOB/EHHA BULLLOT YHIBEPCUTETCbKOT OCBITM B YKpaiHi NpMpoaHMYa NigrotosKa Habysae
BAroMOro 3Ha4YeHHs y BCTAHOB/IEHHI NEPCNeKTUB UMBINI3aUiMHUX NPoOUECiB, BUXOBAHHI 340POBOro NOKOJIHHA, WO 3YMOB/OE
HeobXiAHICTb MOCUNEHHA NPUPOLHNYO-HAYKOBOT KOMMOHEHTU 3HaHb y NpodeciliHii niarotosui cTyaeHTiB. MopAag, i3 TpaauuiiHoo
CNPAMOBAHICTIO NPUPOAHMYOT OCBITU HA GOPMYBaHHA Y MabyTHIX 6akanaBpiB HAYKOBUX yABNEHb MPO KAapTUHY CBITY, BUBYEHHA
6ioN0oriYHOT PISHOMAHITHOCTI, aKTyani3yeTbCA TyYMaHICTUYHA pPO/Jb MPUPOAHUYO-HAYKOBUX 3HAHb, LLO BiAKPWBAE LUMPOKI
MOMBOCTI A1A iX BUKOPUCTAHHA B HaBYa/IbHO-BMXOBHOMY MpOLECi AK AKepena HayKoBO 06rpyHToBaHOI iHpopmauii npo
36eperkeHHs i 3MiLLHEeHHA 340p0B’A, POPMyBaHHSA 340POBOrO CNOCOBY KUTTA.

Po3pobneHHA TEOPeTUYHUX i METOAMYHWUX OCHOB (GOPMYBAHHA 340POBOrO CNOCOBY XKWUTTA Yy CTyAEHTIB B npoueci
BMBYEHHA MNPUPOAHMYMX HaAyK noTpebye BpaxyBaHHA COLiaNbHOI MNPAKTUKU KYyAbTUBYBAHHA Y MOMOAOFO MOKOAIHHA
PaLiOHANbHOIO CTUJIKO KUTTERIANBHOCTI; 3'ACYBaHHA YMHHOI B YKpaiHi 3aKOHOAABYO-HOPMATMBHOI 0asu LWOAO BM3HAYEHHSA
LepKaBHOT NOMITUKM CNpUAHHA GOPMYBAHHIO 340POBOr0 CNOCOOY MKUTTA MONOAi; y3arasbHEHHA MCUXONOro-nesAaroriyHmnx
niaxoAis A0 opraHisauii 340pOBOI KUTTERIANBHOCTI CTYAEHTIB, WO € NepcrnekTMBaMm NoAanblunX HAyKOBUX PO3BIAOK.
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THE FORMATION OF INDIVIDUAL HEALTH STRATEGIES FOR THE FUTURE BACHELORS OF NATURAL SPECIALTIES IN
UNIVERSITIES: RESEARCH ACTIVITY
O.V. Shukatka
Ivan Franko National University of Lviv, Ukraine

Abstract. The article highlights an actual problem of the formation of individual health conservation strategies of future
bachelors of natural sciences in universities.

It is established that in front of modern society there are important grounds for balancing between satisfying needs and
protecting the interests of people, in particular the need for a safe and healthy environment, a healthy lifestyle, which requires
the formation of fundamentally new individual health conservation strategies of each person.

It is concluded that the educational process at universities opens wide prospects in the direction of the formation of a
health-saving worldview of a young person. This is the basis of the emergence of own vectors for building the daily and professional
activities of future professionals, taking into account the requirements for a healthy lifestyle. It is generalized that the
improvement of students should be directed towards the general strengthening of their organism by physical exercises, the
acquisition of the ability to control their emotional state, the development and improvement of motor skills and physical qualities
necessary for professional activity to improve their ability to work, and to promote an increase in the level of formation of health
conservation strategies.

It is established that the modern stage of development of education is characterized by the interpenetration of the content
of many sciences to achieve a specific goal. It is generalized that this especially concerns the problem of the formation of health
strategies for the conservation of future bachelors of natural sciences. After all, academic discipline by itself is not able to form
the investigated phenomenon.

The theoretical potential of the disciplines of the natural cycle through interdisciplinary integration will contribute to
maintaining the health of students at an appropriate level. The normative and legal acts regulating the problem of saving the
health of Ukrainian youth. It is generalized that now the necessity of healthcare penetrates into all spheres of public life, and the
problem of its formation finds place in the history of theoretical thought and social practice, therefore it should be considered in
various aspects, in particular: philosophical, medical, social, pedagogical, biological, chemical, geographic, etc.

To Summarize, natural sciences have a significant healthcare potential. It is based on the idea of self-knowledge and self-
improvement of the future specialist in the direction of maintaining a healthy lifestyle at the stage of professional training.

Key words: health, health saving, education, university, bachelors, professional training.
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