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PA®IYHE MOOENIOBAHHA AK BAXITUBUNA ETAN
BUPILLEHHSA ®I3UYHOI 3AOAUI

VY crarTi aKkUEeHTOBAaHO yBary Ha HEOOXiTHOCTI (popmyBaHHS y 3100yBayiB OCBITH HaBUYOK
aKTUBHOTO BUKOPHMCTAaHHS HAOYHOCTI M1l Yac BUpINIEHHS (I3UYHUX 3a]ad. 3a3HaueH1 npuiiomMu
Bi3yasizailii MOXyThb CTaTH B Harofi Ijis BU3HAYCHHS MOXJIMBUX NUISIXIB MOIIYKY pIIEHb Ta
0oOpaHHs JOUUIBHINIOTO JUIsl OTPUMaHHS KIHLEBOIO pe3ysbTaTy 3 MIHIMAJIbHOIO BUTPATOIO Yacy
ta eHeprii. ChpopMoBaHICTh CTINKUX HABUYOK PI3HOMAHITHOT poOOTH 3 rpadiuHoI0 iH(pOpMaIli€ro
€ 03HAKOIO HasBHOCTI CBIJIOMOT'O MiAXOAY OCOOMCTOCTI 10 BUPILIEHHS [TOCTaBJICHOI 3a1a4l Ta 10
HaBYaHHSI B IJIOMY.

KuirouoBi cioBa: nasuanvnuti npoyec, izuuna 3adaua, noemopiosanicms, 3anumarHs,

HAOYHICMb, HABUYKU, CBIOOMICMb, 30AMHICIb, AKIMUBHICMb.

BcTyn

[lutanHs HAOYHOCTI Ta Bi3yasi3aiii Oaratopa3oBO BHUCBITJIIOBAJIUCS Y
METOJUYHIN JiTeparypl. Ta Ha mepmuil morisg 34a€ThCs, 1[0 BOHA € OCTATOYHO
JOCTIPKEHOI0, a 11 akTyaJbHICTh BXKE€ JIaBHO Buueprnana cebe. MK TuM, I
MOMUJIKOBE BpPa)KEHHS, 00 3BEpPTalOUMCh A0 MPAKTUKU 3HAETHCS, IO BOHA BCE
OlbpIlie 3arocTprO€Thes. | TMOKA3HMKOM TOTO BHUCTYIAE PE3yJIbTaTUBHICTH
HaBYaHHS, YCIHIIIHICTh 3700yBauiB OCBITH IIiJI YaC BHUKOHAHHS MPaAKTUYHUX
3aB/IaHb HaWPI3HOMAHITHIIIOTO CHpsMyBaHHSA. OKpEeMUM acleKTOM MPOOJIEMH €
HAaOYHE MOJIETIOBaHHS (PI3MYHUX MPOIIECIB Ta BIATBOPEHHS BXIJHOI iHGOpMaLii y
rpadiuHiii popMmi. OTXKe, METOI0 CTAaTTI € PO3IJIAJ OCHOBHUX BUIIB rpadiyHOTO
YHAOUHEHHS 3MICTy (I3WYHUX 3a7ad Ta JAWJAAKTHYHOI JOLUIBHOCTI  iX
BUKOPHUCTAHHS.

OcHoBHa 4yacTuHa.

Binomuii Toil Qakrt, mo mnepeBaxkHa OUTBIIICTD 3A0poBHX dtogend 80 %
BX11HO1 iH(OpMaIlii cipuiiMae 4epe3 opranu 30py.

«Bara» Hao4YHOCTI SICKpaBO BHUCBITJIEHa y HapojgHoMy npuciiB’i «Kparmre
oJuH pa3 nobauutu, HK 100 pa3iB mouyTu».
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Haounicts y HaBuaHHI Mae BiJoOpaxaTh MaKCUMalIbHO CYTTEBI
eleMeHTH, abu He po3ciloBaTH yBary, OO0 cHpUiiMaeTbcsi BOHA HE
OJTHOMOMEHTHO, a BHKJaJay MOBUHEH MOEAHYBATH HAOYHICTh 3 MOSICHEHHSIM.
AJKe MOTOo CJIOBO MEpeayCiM CIpSIMOBYE Oe3MocepeHe CHPUNUHATTS 3MICTY
HaBYAJIbHOT'O MaTrepially, BiIoOOpa)keHOro B HAOYHOCTI, B MEBHIM MOCIITOBHOCTI,
J0TIOMarae OCMMCJIUTH CIIOCTepeXyBaHe 1 cGOpPMYJIOBaTH 3B'SI3KM  MIiX
dbaktamMu 1 sgBumaMud. ToMy MPUHIMUIOBO BaXJIMBUM [Js Tefarora €
YCBIIOMJIEHHSI TOr0, 10, KOMEHTYIOUM HAOYHICTh, BIH Jla€ JIOAATKOBY
1HpOpMAaIII0 PO CIOCTEPEKYBAHUM O0'€KT 4K gBUIIE, 1XHI 3B'SA3KHU, K1 HE
CIpUiMaloThCst 0€3M0CePEHBO.

Bunatai nenmaroru, taki sk M. M. Koutoouncekuii, T.I'. JIyOGiHens Ta
1HIII, HamoJisirald Ha Bi3yanmi3aimii dYepe3 eKCKypcilo: BOHaA IOCTaBaja
MOIITOBXOM, MOTHUBAaTOpOM, CTapTOBUM €TanoM Yy 3]1HCHEHHI AaKTHUBHOI
pPO3YMOBOi Ta MPaKTUYHOI MAISNIBHOCTI 3700yBayiB OCBITM Ta OJHOYACHO
BUTYIAJIa IHAMKATOPOM CBIJIOMOrO CTaBIEHHA OCOOUCTOCTI A0 MPAKTUYHOTO
HaBYaHHS Ta 3JaTHOCTI O YCIIIIHOTO 31HCHEHHS] CaMOOCBITHBOI JAisSJIHOCTI.

Haounicth y ¢i3uyHIi 3aa4i MOCTa€ y BUTIIANl €KCIEPUMEHTY, rpadiky,
MaJllOHKa, Tabnuii 4yu cxemu. Tomy, TpadiuHi Ta TEKCTOBO-IpadiyHi 3ajayi
BUMAaraloTh aHalli3y HasBHUX HAOYHOCTEH Ta iX NOEJHAHHS Yy CTBOPEHHI
¢b13uyHoi Moneni. Jlyxe yacto, HasiBHI IpadiyHi €1eMEHTH HATSAKAIOTh Ha HUISXU
MOIIYKY pillieHHs. €IMHOI0 TPUYUHOIO «IUCKOM(POPTY» MOXKYTh OyTH Tpadiku,
AKIIO 3100yBay HE OYB CBOEYACHO HAaBUEHUH iX «UUTATH.

MakcumanbHO 0€3MpOO0JEMHUMHU [JIl Y4YHIB Yy BHUPIIMIEHHI € TEKCTOBI
3agaui. Y 301pkax BOHU CKJIAJal0Th MEPEBAXXHY OUTBIIICTh. 3HAYHA iX KIJIBKICTh
BUPIIIYETHCS YYHSMHU Ha OCHOBI MO€AHAHHA BIIOMHUX JaHUX Y BHU3HAUYEHY
dbopmyny abo BIATBOPEHHS IIE€BHOrO airoputmy. Taki 3amadi mepeBa)kKHO
BUKOHYIOTH POJIb TPEHYBAJIBHUX 3aBlaHb [JId BIANPAIIOBAaHHA HAaBUYOK
MEXaHIYHOT'0 3aCTOCYBAaHHS BU3HAUY€HOI0 MaTEeMaTUYHOTO anapaTy MOKJIaJAeHOIo
B OCHOBY (p13MYHOT 3a/1a4i.

3o0BciM 1HIMK OiKk mpoOsieMH HAOYHOCTI (I3UYHOI 3a7ayl KPUETHCS Y
13 TEKCTOBOIO 337a4€I0 MAa€ Ha METI:

— TMPOBEJECHHS MOTOYHOIO MOHITOPHHTY HAaBHYOK CTBOPEHHS (PI3UYHUX
MoJesied, po3yMiHHS CyTi (PI3UUHOTO SIBUINA;

— BHCBITJICHHS BapiaHTy MOILIYKY PILIIEHHS, KOHKPETU3allis;

— CIpOUIEHHS BHUPIMIECHHS Ta MOXJIMBICTh 3HAXOJKEHHS MAaKCHUMAaJIbHO
MPOCTOTO PILICHHS.

YHaouyHeHHs € 000B'I3KOBUM €TarnoM (€JIeMEHTOM) y BUpilIeHHI (Hi3UYHOI
3amayvi. ToMy, 1Ji1 HAOYHOTO BUCBITIECHHS BaXKJIMBOCTI rpadiuHOro BiTBOPEHHS
iHopMalli HaBegeMO KuUTbKa NpPUKIAAIB 0a30BUX (I3UMYHUX 3a]ay, WO
BUKOPUCTOBYIOThCS Mij yac BUBUeHHS (izuku y 33CO.

1. SIx 3MIHIOETBCS KOHIIEHTpAllil MOJEKYJ 1eaJbHOro Trasy IijJ 4ac
130T€pMIYHOTO MpoIecy?

DOI: https://doi.org/10.31865/2413-26672415-3079122022261632 121



ISSN 24132667 (Print), ISSN 24153079 (Online)

VHaoOUYHEHHS MOXeE nmogaTucC:, HalpUuKiIaa, ABOMa 3allpOIIOHOBAHHMHU
MaJIFOHKaMH.
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[Ipy 1mpoMmy, mepmuil 13 HUX MOJEIIOE 130TEPMIYHUN Mpolec Mia yac
BUBYEHHS HOBOro matepiany. Ilojane Ha ManioHKY 2 yHAaOYHEHHs (CXeMaTHYHO
3MoJieboBaH1 npouecu: b-posmupenns, B-cTuckanns) HaTgkae Ha BIINOBIAL 110
MOCTaBJICHOI sIKiCHOI 3agaui. OKpiM TOro, OTpUMaHHS BIANOBIAI CIPOILIYETHCS
BIIMOBOIO, Y Takui croci0, Bl 3aCTOCYBaHHS aHAJIITUYHOTO METOAY BUPIIICHHS
3amayl (Bl BHUKOPHMCTAHHS TIE€BHOI KIIBKOCTI (opMyln Ta aprymMeHTyBaHHS
JOLIBHOCTI iX BUKOPUCTAHHS).

2. B3ssBIIKM cTapT Ha MIBHIY TYpUCT JBI4l MOBEPTaB MPaBOPYY MPOXOJIUU
Py [[bOMY HUISIX BABIY1 OUIBIIMKA HIK MONEPENHs AUISHKA. SIKUM IUISX 1mo101aB
TYpUCT Ta AKUM Oyiio Horo mepemimnieHHs? MiHiMalbHA 3 BiICTaHeH, sika Oyina
M10J10JIaHA, IOPIBHIOE X.

3ajaya BUMarae CTBOpeHHs rpadiyHoi MOJENl YMOBH 3 METOIO YHMKHEHHS
BUIIQJIKOBOI MOSIBU MOMMJIKM TIJ] YaCc pO3paxyHKy. 3ajaya eleMeHTapHa, TUM He
MEHII MOCHINTHICTh MOXE 3IrPATH 37UH KapT Y OTpUMaHH1 MPaBUJIbHOI BIIOBIAL,
10 OAHO3HAYHO BUKIIIOYAETHCS 32 YMOBU CTBOPEHHSI MAJIIOHKY.

3. JlroquHa mnepemyvBae pPIUKy 3aBIIMPIIKKA S (BlacHa MIBUIKICTH
JIOJWHU Ta MBUAKICTH TeUil BIAMOBIIHO NOPiBHIOWTH Va Ta Vm). Cxibku dacy
TpUBATUME Tepernpana?
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A) cHpsMOBYIOYM CBill pyX MEpPNEHAUKYISIPHO 10 OeperiB.

Vi

YHaoyHEHHs YMOBHU JOMOMAara€e BCTAaHOBUTH, 11O B YMOBI € 3aiiBi AaHi,
BU3HAUUTH 1X Ta BUKOPUCTATH JUIIE HEOOX1IH1 JAJIsl OTPUMAaHHSA BIJAMOBI/II.
b) pyxatounch HAHKOPOTIIUM HIISIXOM.

Ve

CrBopenHs rpadiuyHoi MoJenl 3aaa4dl 3a0e3neyye po3yMiHHS pe3yJbTaTy
CYMICHOTO BIUIMBY BUIBHOTO Ta BUMYIIEHOIO TEPEMILICHHS JIOJUHMU:
pe3yJbTyloua MBHUAKICTh Ma€e OyTH CHOpsSMOBaHa NEPHEHIUKYISIPHO A0 Oeperis
(B310BX HAWKOPOTIIOTO HUISIXY).

B) JloBenith, sik camMe Mae pyXaTHcCs JIIOJAWHA, 1100 MICTATUCS IHIIOIO
Oepera 3a MiHIMaJIbHU Yac.

[IBUAKICTD JIOAWMHH € BEJIWYMHOIO CTajior0. Tak camMo JIIoAWHA HE MOXKE
BIUIMBATH Ha 110 Tedli. 3Ba)kaloyM Ha Te, IO IIBUIKICTH Te€Yli HE BIUIMBAE Ha
MBUAKICTh PYXy JIIOJUHU Y HANPSIMKY MEPHEHIUKYISIPHOMY N0 O€periB, TO,
BIIMOBIAHO, pe3ylbTaT OyAe 3ajexaTd JIMIIEe BiJI «BHECKY JIOJAUHU» VY
MOJI0JIaHHS BiJcTaHl S Mixk Geperamu.
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[l 3amada € IpUKIAAOM OTPUMAaHHS BiAIMOBIJI HA MOCTaBICHE 3alMTAHHS
JUIIE 3aBASKU MPAaBHWIBHOMY T'padivHOMY MOJICITIOBAHHIO 1 B3araji HE BHMarae
NpPOBECHHS 00UYHCIICHb.

4. TInmiT Ta 4OBEH PyXarOThCS PIUKOI0 MK HAaceJIeHUMH NyHKTamMu A 1 B
Ta y 3BOPOTHOMY Hampsimi. BusHaure siky BiACTaHb MOJAOJIA€ IUIT IO MEPIIOi
3ycTpidyi 3 4OBHOM. BifcTanp MK IyHKTaMH S, BJIacHa MIBUAKICTh YOBHA Ta
IIBUAKICTH T€Yii BIAMOBIAHO JOPIBHIOWTH Vu Ta Vin.

Fu+VFm

Vy-Fm

Nz ®

[IpaBunbHa rpadiuHa iHTepHpeTalliss YMOBH HEOJMIHHO HAIITOBXHE YYHS
MpaBWIbHI MOJATbII KPOKH, BPAaXOBYIOUH, 110!
— Yac pyxy Ti1 OJIHAKOBUH;
— IUJIIT PYXa€ThCS JULIE 3a TEUIEIO;
— Ha uusixy A—B Tedis nomomMarae YOBHY pyXaTHcs, a Ha nuisixy B—A —
3aBaXae;
— IUIIT T2 YOBEH pa3oM MPOMIILIN JIB1 BiJICTaH1 § MK OCEJICHHAMHU.

Fan

o0 0

5. 1 Haocranok, 3agaya He3najliku. He3naiika oTpuMaB 3ajady B yMOBI

AKOT BUIIQJKOBO NEPETUTYTaIH MOCIIIOBHICTh peueHb. JJOMOMOXKH Yy HAUKOPOTIIUIA
CTPOK OTPUMATH BiJTIOB1/Ib.

— T'epoii BupymuB y nogopox 13 Micta KsitiB 10 Micta YapiBHUKIB.

— ¥V CmaparaoBoMy MICTI )KOJJHUX 3MIH HE B1IOYJIOCS.

— Bigcranp Mixk cTapToM Ta (iHilIEM CTAHOBUTH 260 KM.

— Tlomopox po3noyanacs o 5 roANH1 paHKYy.

— OcTaHHI{ TPOMDKOK MO0JIaHUH 31 MBUAKICTIO 20 KM/TOI.

— ¥V Micrti 3ipok BinOynacs 3aluiaHOBaHa 3yMUHKA TpUBaNicTIO 30 XBUIIMH.

— Big Micrta 3ipok no cenumia Jlicoa I[lonsiHa repoit pyxaBcsi 31 HIBUAKICTIO
15 km/Topx.

— Ha koxHI1ll AUISHII repoil pyXaBcsi NPSIMOJIHIHHO piIBHOMIPHO.

— Bin mouarky pyxy no CmaparnoBoro Micta MaHJIpIBHUK pyxaBcs 31
mBUIAKICTIO 20 KM/TO/I.

— Big Jlicoroi [onsau 1o Micta YapiBHUKIB 25 KM.

— Big Micra 3ipok Tak camo npameko g0 Micra KBiTiB sk 1 10 MicTa
YapiBHUKIB.

— O KoTpiif roauH1 repoit nictaHeTbes QiHinry?
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Taka 3amaua Buctymnae sickpaBum npukiagoM 100%-ro «HEBUpPILICHHS
3a1a4i 0e3 YHaOUHEHHsI YMOBH Yepe3 CKJIaJaHHs MaplIpyTy pyXy reposi.

MK ? ? ? 2

Otrxe, y 3amadyax Takoro THUMY, SK MOXHa OayuTH IO YHAOYHEHHS
BHUCTYMae 000B’SI3KOBUM €JIEMEHTOM (€TaroM) y MOIIyKY BiJMOBIAIL.

BucHoBKkuM

Ha ocHOBI BHIlle 3a3HAYEHOI0 MOXHA 3pPOOMTH BHMCHOBOK, L0 IPaKTHKA
Bukiaganus ¢izuku y 33CO mae MOXIMBICTH KOHCTAaTyBaTH, LI0 Mpodiema
YHAaOUYHEHHs BXiAHOT 1H@OpMalii BOPOAOBK BHUBYEHHA (PI3UKH € 3HAYHOIO
IUIAaKTUYHOIO TpoOsieMoro. Bona monsirae y  HEOOXITHOCTI HaBYaTH
MaKCUMAaJIbHO SAKICHO OINpalbOBYBaTH pi3HI BuAM rpadiuHoi iHopmaiii,
MOETHYBATH X MK c00010, MOJIaBaTH (P13UYHI ABUIIA Ta MPOLECH Y TpaPiyHOMY
BUTJIAA1  (CTBOproBaTHM  (pI3UYHI MOAENI) Ta BUKOPUCTOBYBATH HAOUYHY
1H(dOopMaIlio i MOIYKY BIAMOBIAEH HA MOCTaBIEHI 3aMUTaHHS.

[IpobGiiema 3anuIIA€ThCS aKTyaldbHOIO Ta BHUMAara€ akKTUBHOCTI SIK BIJ
yuuTens, Tak 1 BiJ 3700yBayiB OCBITH; BHMAarae MOJAJbIIOT0 BHUBYEHHS Ta
BUHAWJICHHS palllOHaJIbHUX NPUUOMIB 11 MOJOJMaHHSA TiJ Yac opraHizamii
OCBITHBOTO MPOLECY, 10 1 CTAHOBUTHME NEPCIEKTUBY MOJATBIINX PO3BIIOK.
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Graphic modeling as an important stage of solving a physical
problem

The article focuses on the need to develop in students the skills of active use
of clarity in solving physical problems. These visualization techniques can be
useful to identify possible ways to find solutions and determine which of them can
be used to obtain the end result with minimal time and energy. The formation of
stable skills of various work with graphic information is a sign of a conscious
approach of the individual to learning in general.

Keywords: learning process, physical task, repetition, questions, clarity,
skills, consciousness, ability, activity.
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