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3 BCTYN Y cy4yacHoMy CBiTi, Ae iHpopMaLiiHi TEXHOOrIT pO3BUBAOTHLCA LLIAJIEHUMN TeMMaMu,
OCBiTa TAaKOX 3a3Ha€ 3HAa4YHUX 3MiH. CbOrOAHILUHI Y4HIi - Lle MOKOJIiIHHA, IKe BUPOCTAE B YMOBaX
iHbOpMaLiNHOro NepeHaCcNYeHHs, i CaMme TOMY Ba)kKJIMBO HaBYMTW iX HE NnLIe 3aCBOOBATH
3HaHHSA, @ 1 WyKaTwn, aHanilyBaTu Ta BUKOPUCTOBYBATK iHpopMaLito epekTnBHO. OAHUM i3
KJTI0YOBUX IHCTPYMEHTIB Yy LLbOMY MPOLLECi € HayKOBO-MOWYKOBa Ta AOCAIAHNLUBKA OiANIbHICTb,
0cobnMBO Ha ypoKax MaTemMaTukn. MaTemMaTuKa - Lie HayKa, SKa He TiJlbKn pO3BMBAE JIOFi4YHE
MWCJIEHHS, ane N BYNTb BUPilLYBaTU CKNaAHi 3aBAaHHSA, 3HaX0AMTU 3aKOHOMIPHOCTI Ta pobunTun
BUCHOBKW. BUKOPUCTaHHA HayKOBO-MOLUYKOBUX METOLIB Yy HaB4YaHHI MaTeMaTUKN LO3BONSE
Y4YHAM rnmbLie 3po3yMiTh CyTb MaTeMaTUYHUX KOHLLenUin i noba4ynTu iXx 3aCTOCyBaHHSA B
peanibHOMY XWUTTIi. Lle, B CBOIO 4epry, NiABULLYE iX iHTepecC A0 HaBYaHHA i MOTMBALIO 40
BMBYEHHSA NpeagmMeTy. Ba)KnmBo CKkNagoBO HayKOBO-MOLWYKOBOI AiS/IbHOCTI € PO3BUTOK
KPUTUYHOIO MUCNEHHSA. 3A06yBadi OCBITU BY4aTbCA CTAaBUTM 3aNUTaHHSA, LUYKATWN aflbTEPHATUBHI
nigxoan 0o BMPilLEHHSN 3aBAaHb, NepeBipaTY rinotesn Ta pobuTn obrpyHTOBaHi BUCHOBKMU. Lle
CNpuse He nuiie ramboKoMy 3aCBOEHHIO MaTEMATUYHUX 3HAHb, ane N (POPMYBaHHIO HABUYOK, SAKi
6yayTb KOPUCHI Yy Byab- SKih npodecinHin aianbHoCTI. LLle ogHUM Ba>kimBuM acnekToM € poboTa
B KOMaHfi. HayKOBO-NOLLUYKOBI MPOEKTU YaCTO BUKOHYIOTbLCSA rpynamMu, WO A03BOASE YHHAM
pPO3BMBATU KOMYHIKaTUBHI HaBMYKW, BMIHHA NpaLioBaTu pa3om, obrosoptoBaT igei Ta npunmMaTu
CMNiNbHi pilleHHS. Lle € BaXXNMBUM NiAroTOBYUM €Tanom Ao ManbyTHbLOro XnTtTs, ae poboTta B
KOMaHfi € HeobXiaHOW CKNaf0BOoK yCNixXy. He MeHL BaXK/INBOIO € POJib BYNTENS Y LibOMY
npoueci. Buntenb BUCTYNAE He NULLE K O)KEPENO 3HaHb, asne i AK HaCTaBHUK, AKWA HanpaBnsae
YYHIB Y IXHbOMY MOLIYKY, Aonomarae opMyJstoBaTn 3aBOaHHS, OpraHi3oBye poboTy i niaTpumye
4 moTmMBaLito. Baxxnmeo, wob BYnTENb Ml CTBOPUTK aTMOCKHEpPY AOBIPU Ta 3a0X0YEHHS, A€ Y4HiI
He 60ATbCst MOMWJIOK | FOTOBI 10 HOBMX BUKMKIB. TeMa opraHisauii HayKoBO-MNOLLIYKOBOI Ta
OOCNiAHMLUBKOT OiAIbHOCTI Y4HIB Ha YpOKax MaTeMaTMKM OTpMMasia 3Ha4YyHy yBary B HayKOBUX
DOCNio)XeHHAX Ta OCBITHIN niTepaTypi. N8 NoOKpaweHHS AKOCTi MaTeEMaTUYHOI OCBITK, aganTauii
HaBYaJIbHUX MPOLECIB A0 Cy4YaCHUX BUMOT, MiABULLEHHS ePEKTUBHOCTI HaBYaHHS Ta NiAroTOBKU
BYUTENiB Taki BYeHi gk . ToMeHIoK, |. CadoHoBa, H. Bibik, T. Kpunosa, O. OHonpi€HKO, I.
3iHeHKO, M. NonoBaHb, C. PakoB Ta iH. BUBYAlOTb Pi3Hi aCMeKTM KOMMETEHTHICHOro nigxony B
MaTeMaTU4HiN ocBiTi. OCHOBHI HaNpAMK iXHiX OOCNiOXXeHb BK/OYalOTb METOAMYHI 3acaaun
HaBYaHHS, PO3BMTOK KOMMNETEHTHOCTEN Y BYUTENIB | YYHIB, BUKOPUCTAHHSA iHopMaLiiHO-
KOMYHIiKaLiMHNX TEXHOJMOrIN Y HaBYaHHI, @ TaKoXX AOC/iOXXEHHS TEOPETUYHUX | NPUKNAAHNX
ACNeKTiB KOMNEeTEHTHICHOro niaxoay. Jlesiki BYeHi AOCNIAXKYIOTb Pi3Hi acnekTn hopMyBaHHSA Ta
PO3BUTKY KOMMNETEHTHOCTEN YYHIB, 30KpeMa A0CIAHNLUBbKUX KOMNETEHTHOCTEN, Yy NMPOLECi
HaB4YaHH4, Taki, K . TiHbkoBa, IN. Mopo3, H. HeponaTtko, O. OB4apykK. IxHi npaui hokycyoTbCs
Ha NigBULLLEHHI SKOCTi OCBITK Yepe3 PO3BUTOK KOMMETEHTHOCTEN YYHIB, LLLO BKJIIOYaOThb
OOCNiAHVLBbKI HABUYKU, KPUTUYHE MUCJIEHHS Ta iHLWI KJI0YOBi KOMMETEHTHOCTI, HeobXiaHi ans
Cy4acHOro HaB4anbHOro npotuecy. MNpaui Taknx gocnigHukie, gk B. MaHbko, M. INycak, J1. boHaap,
O. PorosiHa, M. KHsa3sH, . dreHcbka, O. O3tobeHko, C. BacunbeBa, 0XOMOKTb Pi3HI aCnekTw
OCBITHBOI0 MPOLLEeCy, aKLLeHTYIO4M yYBary Ha iHHOBaLUiMHNX MigxoAax, LOCAIAHNUBKIA AiANbHOCTI
Ta PO3BUTKY TBOpPYUX 3ai6HOCTEN. [lOCNiIAHMKN NigKPECNoTh BaXKJIMBICTb iHTerpaLii 3HaHb 3
Pi3HUX NMpeaMeTIB y NpoLueci 40CAiAHVNLBbKOI OiSNbHOCTI. Lle n03BONSE yYHAM BaunTn
B32€EMO3B’A3KM MiXK MaTEMaTMKOIO Ta iHLWUMKN HayKaMu i 3aCTOCOBYBaT MaTeMaTUYHI MeToaun
01151 BUPILLEHHS KOMMNEKCHMX npobsiem. O4eBUAHO, LLIO TEMA HayKOBO-MOLLYKOBOI Ta
[OCNIAHMLBKOI AiaIbHOCTI YYHIB Ha YpOKax MaTeMaTUKK € CKnagHoto Ta baraTorpaHHol0.
He3Ba)katoun Ha Te, 5 W0 BOHa po3rnafaceTbCs Cy4aCHMMM BYEHUMU 3 pi3HMX BOKiB, baraTo
acnekTiB uiel Temn noTpebytoTb NoganblINX OOC/AIOXEHb 1K B TEOPETUYHOMY, TaK i B
MPaKTUYHOMY HampsiMKax, WO AOMNOMOXEe MOKPALLNTN METOAUKY BUKNAAAHHS | CpusaTume
BCebiYHOMY pPO3BUTKY Y4HIB. HEOOXiAHICTb CTBOPIOBATM YMOBMU, LLIO CMPUSAIOTb BUHUKHEHHIO B
Y4HiB Ni3HaBanbHOI NoTpebn y npmnabaHHi 3HaHb, B OBOJIOAIHHI cnocobamm iX BUKOPUCTaHHSA Ta
BMAMBAOTb Ha (POPMYBaHHSA YMiHb | HABMYOK TBOPYOI AiANIbHOCTI, 3a/IMLAETLCA aKTyasIbHOIO i
noTpebye MoaanbLIOro po3BUTKY. MeTo LUbOro AOCNiIAXXEeHHS € po3p0b/ieHHS METOANKMN
OopraHizauii HayKOBO-MOLLIYKOBOI Ta AOCAIAHULbKOI AiSNbHOCTI YYHIB NpN BUBYEHHI MaTeMaTUKN.
Y 3B’3KYy 3 UMM y poboTi 6ynnm okpecneHi Taki 3aBAaHHSA: — PO3KPUTU CYTHICTb HayKOBO-
MOLYKOBOI Ta OOCNIAHMNLUBKOI AiS/IbHOCTI Y4HIB y NMpoueci BUBYEHHS MaTeMaTUKM Ta il
CNPSAMOBaHICTb Ha PO3BUTOK; — PO3rASHYTM OCHOBHI O3HAaKM HaBYaJIbHOrO AOCIOXKEHHS, YMOBU
Ta PaKTopwu, WO CANPUSAI0Tb akKTUBI3aUil HaB4YalbHO-A0CAIAHNLUbBKOT Oif/IbHOCTI 3006yBadiB OCBiTY;
onucaTu cucTemy Ai BYNTENS, SKUIA € OPraHi3aTOpoOM CUCTEMATUYHOI CaMOCTINHOT AiANbHOCTI
3000yBayiB OCBITU; — PO3rASAHYTU NPUHLMNM OpraHi3auii HaB4asbHOro NpoLecy, 3oKkpemMa
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po3p0bKy TBOPYMX 3aBAaHb, WO BUMaraTb HECTaHAAPTHUX PO3B'A3KiB. PO3pobuTtn cncrtemy
TaKux 3aBAaHb 3a obpaHoto Temow. O6’eKT OOC/iAXKEHHSA: HAYKOBO-MOLLIYKOBa Ta A0CAiAHMLbKA
OiANbHICTb YYHIB y Mpoueci BUBYEHHS MaTeMaTuKN. MNpeamMeT AOCNiO)KEHHSA: opraHisauia Ta
MeToAu NPOBeAEHHSA HayKOBO- MOLLIYKOBOI

@ O6Hapy»xeH MnarnaT: 0,44% https://vseosvita.ua/library/statta-viko... + 4 pecypcos! id: 1

Ta OOCNIAHULBbKOI AiS/IbHOCTI YYHIB Ha YpOKax MaTeMaTuUKU. [Nna 4OCArHEHHS METH i
BUKOHaHHA OKpecJIeHNX 3aBAaHb 6yN0 BUKOPUCTAHO TaKi MeToan AOCNiAXKEHHS: aHani3
MCMXOJIONiYHOI, MefaroriyHoi, HayKOBO-HaB4Ya/lbHOI Ta METOANYHOI NliTepaTypu i3 3a3HayYeHOoi
npobnemu; 6 BUBYEHHS N aHaNi3 opraHi3alii Ta MeToaiB NpoBedeHHS HayKOBO-MOLLYKOBOI Ta
OOCiOHULBbKOI AiS/IbHOCTI YYHIB Ha YPOKax MaTEMATUKW; CMOCTEPEXKEHHS 3a YYHAMW Nig Yac
BUKOHaHHA OOCAIAHNLBKUX 3aBAaHb; NefaroriyHum eKkcnepumMeHT 3 MeTO NepeBipKu
e(PeKTMBHOCTI METOAIB HAYKOBO-MOLLUYKOBOI Aif/IbHOCTi. 3aCTOCYBaHHSA LIMX METOAIB A03BOINIIO
OTpMMaTU KOMMJIEKCHE YSABNEHHSA NPO OpraHi3aLito AOCNiAHNLBKOI AiNbHOCTI Y4YHIB Ha ypoKax

MaTeMaTUKN Ta po3pobutn pekoMeHaauii ans ii onTuMisaulii. HaykoBe 3HaYeHHS oQep>KaHnNX
pe3ysbTaTiB NONAra€e B TOMy, WO: - TEOPETUYHO 06rpyHTOBaAHO METOONKY CUCTEMATUYHOIO
nigxony A0 OpraHi3auii HaykoBo-gocniaHoi poboTu y4HIB y 3aKnafax 3arasibHOi cepeHbOi OCBITH
Ta CTPYKTYPOBAHO OCHOBHIi efieMeHTU Ans il epeKTUBHOCTI; - yAOCKOHAIEHO aJiIrOpuUTM
eheKTNBHOI OpraHi3auii HayKoBO-40CNiIAHOI pOo6OTK YYHIB HA YpOKax MaTeMaTuKK; - po3pobnaeHo
TPV TBOPYUX NPOEKTHUX 3aBOAHHA 0O TEMU

n LUunTtnposaHus: 0,02% id: 2
«BCcTyn 0o ctepeoMeTpii»

0n8 y4HiB 10 knacy, sKi CnpsaMoBaHi He e Ha ONaHyBaHHSA YYHAMMU Ba)KJIMBUX MaTEMaTUYHUX
KOHLEeMNuin, ane N Ha PO3BUTOK HAaBMYOK, HEOBXiAHUX 018 MOAANbLLIOIO HAaBYaHHA Ta XUTTA Y
CyYacHOMY CBiTi. [IpakKTM4YHa LiHHICTb OTPMMaHUX pe3yibTaTiB NONAra€ y CTBOPEHHI Oi€EBUX
MeTOAWK Ta NiAXoAiB ANA aKTMBI3aLil HaBYaIbHO-AOCAIAHNUBKOT OiAfIbHOCTI Y4HIB, WO
CNpUsATUME NOKPALLEeHHIO AKOCTi MaTeMaTUYHOI OCBITWU. BU3HAYeHHA CYTHOCTI Ta PO3BUTKY
HayKOBO-MOLIYKOBOI AiiNIbHOCTi Aa€ 3MOry Kpalle yCBiAOMNTM 1i BNJMB Ha OPMYyBaHHS
KPUTUYHOrO MUCSIEHHS Ta TBOpYMX 34ibHOoCTen 3006yBaYiB ocBiTU. ONUC anropuTMy Ain
BUMTENSA, AKUI 3abe3nedye cncteMaTUYHy CaMOCTiINHY poBO0TY Y4HIB, MPOMNOHYE MPaKTUYHI
nopaau Ans neparoris, OPiEHTOBaHI Ha NiABULWEHHS pe3y/ibTaTUBHOCTI HaBYasibHOIo Npouecy.
Po3pobka Ta BMpoBaAXeHHS TBOPYMX 3aBAaHb, AKi BUMaratoTb HECTaHA4APTHUX PO3B’A3KIB,
0O03BOJIAE YHYHAM aKTUBHO 3asy4aTUCS 0 NpoLecy A0C/iOXEeHHA Ta CaMOCTIMHO 3HaXxoanTu
pilUeHHA CKNagHUX 3a4ay, WO 3Ha4YHO MiABULLYE iXHIO MOTUBALLIIO A0 BUBYEHHS MaTeMaTUKN Ta
cnpusae GopMyBaHHIO KOMMNETEHTHOCTEN, HEOBXiAHMX 418 MOAANbLIOI0 HaBYaHHA Ta
npodecinHoi aisnsHOCTI. 7 AnpobaLia pe3ynbTaTiB MaricTepcbkoi poboTu 34iNCHI0OBaNach Ha
Mi>XHapPOAHIN HAYKOBO-NPaKTUYHIN KOHpepeHLii

n UnTtmnposaHusa: 0,05% id: 3
«CyYacHWUI CTaH Ta NpiopuTeTN MoLEepPHi3aLii HAyKn, OCBITU i TEXHOMOrIN»

(M. I3main, 6 nunHsa 2024 poky) Ta Ha |V BceyKpaiHCbKOI HAYKOBO-METOANYHIN iIHTEepHET-
KOoHbepeHLil CTyneHTiB, acnipaHTiB Ta MON0OANX BYEHNX «PO3BUTOK iHTENIeKTYyasIbHUX YMiHb i
TBOPYMX 34iOHOCTEN YYHIB Ta CTYAEHTIB y NPOLECi HaBYaHHS OUCLUMMNJIIH MPUPOAHMNYO-
MaTeMaTUYHOro unkny «ITM*nnc-2024 ®opym monoanx gocnigHukie» (M. Cymun, 17 nucrtonaga
2024 p.) HaykoBo-nowyKoBa Ta AO0CNiIAHNLbKA AiSNbHICTb € Ba>XJIMBOK CKJ1af0BOK Cy4YacHOI
OCBiTW, sIKa AornomMara€e opMyBaTN KOMMNETEHTHUX, MOTUBOBAHUX i FOTOBUX A0 ManbyTHIX
BUKMKIB 0cobncTocTen. BUKOpUCTaHHA TakKMX MeTOAIB Y BUKAaAaHHI MaTeMaTukm pobuntb
HaBYaHHSA LiKaBUM, 3MICTOBHUM i MPaKTU4YHO OPIEHTOBAHUM, WO € HAA3BUYaNHO Ba>KJIMBUM Y
MigroTOBLi YYHIB 4O XUTTSA i npodecinHoi gisnbHocTi. CTpykTypa poboTun. KBanidikauinHa
poboTa CKnaga€eTbCs 3i BCTyNy, ABOX PO34iNiB, BUCHOBKIB A0 KOXXHOIO 3 HUX, 3arajibHOro
BVMCHOBKY Ta CMUCKY BUKOPUCTaHUX axXkepen Ta goaaTkis. 8 PO30I1J1 1 TEOPETUYHI 3ACALN
JOCIOHULBKOI OIANbHOCTI YYHIB B YMOBAX PEANI3ALII KOMMETEHTHICHOIO nigxoay oo
HABYAHHA MATEMATUKW 1.1. JocnigHMLbKa KOMMETEHTHICTb K CK/1a0Ba MaTeMaTUYHOI
KOMMNETEHTHOCTI y4HiB OQHMM i3 rOJIOBHUX 3aBAaHb Cy4aCHOI CUCTEMN OCBITU € hopMyBaHHS
rapMOHINHO PO3BMHEHOT 0COBUCTOCTI Ta NiAroToBKa haxiBus, akun byae
KOHKYPEHTOCMNPOMOXXHUM Ha CydaCHOMY PUHKY npaui. Llen daxiBeub NOBUHEH BOIOAITY
HaBNU4YKaMN CUCTEMHOIO MUCJIEHHS, aHani3y, NOPIBHAHHA Ta NPAaKTUYHOIr O BUpPiLLEHHS
Pi3HOMaHITHUX XXUTTEBUX Ta nNpodecinHnx 3aBhaHb. Lle o3Havae, Wwo BUNYCKHUK 3aKnany
3araJsibHol cepedHbOi OCBITU MOBUHEH YMITU CaMOCTINHO NPUAMATK pilLeHHSA Ta ePEKTUBHO
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npauloBaTh B KOMaHAi, BUABAATY iHibiaTuBy, 6yTn roToBMM 40 BNPOBaAXXEHHSA HOBaLLiN,
CMpaB/ISTUCS 3 MePEBaAHTAXXEHHAMU Ta CTPECOBUMU CUTYaUisMn. KoMmneTeHTHICHUIA nigxig oo
hopMyBaHHS 3MICTY Ta OpraHi3auii HaB4abHOIro NMPoLecy CNPSAMOBaHUA Ha PO3BUTOK LINX
KJII04OBUX SKOCTEN. KOMMNEeTEeHTHICHUIA MiaXia BU3HAETbLCH 9K OAMH i3 K/II0YOBUX HaNpPsSMKIB
pedopMyBaHHS BCiX TaHOK 3arasibHOI cepefiHbOl OCBITU, LLO BUMJIMBAE 3 NOJIOXKEHb 3aKOHIB
YkpaiHu «Ipo ocBiTy» [1]1i

u LUwnTtnposaHusa: 0,03% id: 4
«lMpo NoBHY 3arasibHy cepefHto OCBITY» [2]

, @ TaKoXX 3 MpMHUKMNiB HauioHanbHOT 4OKTPUHM PO3BUTKY OCBITW [3] Ta [Lep>XaBHOro cTaHaapTy
6a30B0l i NOBHOI 3arajibHOI cepefHbLOI OCBITU [4]. KOMNEeTEeHTHICHUI Nigxia B Cy4acHi OCBITi
CNpsAMOBaHUN Ha QOPMYBaHHA Ta PO3BUTOK KJIIOYOBUX i MpeaMeTHUX KOMMNETEHTHOCTEN
ocobucTocTi, wo 6a3ylTbCA Ha EBPONENCHLKNX PEKOMEHAALIAX LWOA0 OCBITU BMPOAOBX XUTTS
[5]. MaTeMaTu4Ha KOMMNETEHTHICTb € KJIIOYOBOIO HAaBUYKOIO, L0 A03BOJISIE BUPiLLYyBaTN 3aBAAaHHS
y Pi3HUX cdhepax XUTTSA, i € OCHOBOIO OJ1S PO3BUTKY TBOPYMX 3A4ibHOCTen y By ob-akin npodecii,
aonomaraiym epeKTUBHO OPIEHTYBATMCS Y CBiTi. Lle MOHATTS po3rasa4atoTb YNCEeHHI HayKOBL,
30KpeMa B 9 paMKax Mi>KHaAapOOHOro AOC/iAXKEHHS

u LUwnTtnposaHusa: 0,01% id: 5

« »

sIKe BU3HA4Ya€E MaTeMaTUYHY KOMMNETEHTHICTb YYHIiB K KOMbBiHaLilo 3HaHb, YMiHb | 4OCBiAY, WO
3abe3nevyoTb ycniwHe BMUpilLeHHA MaTeMaTUYHNX 3aBAaHb [6]. CNiNbHUMK XapaKTepUcTukamm
MaTeMaTWYHOT KOMMAETEeHTHOCTI, 3rigHo 3 JocnigxeHHamu Wo. JliTHepa Ta P. TiopHepa, €
rnepeTBOPEHHSA peasibHUX 006'EKTIB y MaTeMaTUYHi, po3pobka cTpaTerin ans po3B’sa3yBaHHS
3afayd Ta KOMYHiKauig MaTeMaTu4yHo MoBoto [7], Toai sk I'. FOMeHIOK NigKpecCsoE, Wo
MaTeMaTU4Ha KOMMNETEHTHICTb OXOMJIIOE K MaTeMaTUYHY FPaMOTHICTb, TaK i 34aTHICTb A0
CaMOCTINHOT MaTeMaTU4HoI gianbHocTi [8. CT.166] MaTeMaTM4YHa KOMMETEHTHICTb €
IHTErpaTMBHOK XapaKTepUCTUKO 0CcobncTocTi, Wwo 6a3yeTbCca Ha 6a30BUX MAaTEMATUYHUX
3HaHHSAX, BMiHHAX | HABMYKaX, SKi CBiAYaTb NMPO rOTOBHICTb BUPIilLyBaTU MaTeMaTUYHi 3aBAaHHS
B pPi3HUX cuTyauiax [9]. BoHa BKOYa€E 30aTHICTb OpraHizoByBaTu iHhopMaLito, CTBOpOBaTH
MaTeMaTU4Hi Moaeni, NpoBOANTW aHani3 i iHTepnpeTyBaTu pe3ynbTaTth [10, c. 3]. PopMyBaHHSA
MaTeMaTU4YHOI KOMMNEeTEHTHOCTI BigbyBaeTbCA Yepes3 PO3BMTOK OKPEMUX KOMMETEHTHOCTEN,
TaKuX K PO3yMiHHA MaTeEMaTUYHOro MOAesItoBaHHSA Ta 3[4aTHICTb 3aCTOCOBYBAaTN MaTEMATUKY B
peanbHoMy XuUTTi [11, c. 137]. B YKpaiHi MaTeMaTM4YHa KOMMETEHTHICTb BU3HAYa€ETbCA B
3aKOHOOaBCTBI, WO NiAKPeCsoE i 3HaYeHHA B 0oCBiTi. CKNnafoBi MaTeMaTUYHOI KOMMNETEHTHOCTI,
BKJIOYato4M obuymcnoBanbHy, iHpopMaLinHo-rpadivyHy, IOriYHYy Ta reoMeTpUYHy, € OCHOBOIO
3HaHb YYHIB Yy Ui rany3si [12, c. 85-87]. Baxx/iMBo BiA3Ha4YNTK, LWLO MaTEMATNYHA KOMMETEHTHICTb
He 0B6Me)XYETbCA NnLe 3anam’sToByBaHHAM popMys abo 3aCTOCYBaHHSAM FOTOBUX CXEM AS1S
pPO3B’'A3aHHA 3aBAaHb; BOHA BMMara€ rambuworo po3yMiHHA Ta 34aTHOCTI 3aCTOCOBYBaTU 3HAHHS
y npakTunui[13, c. 399]. DochigHmkn M. F'onoBaHb Ta |. 3iHEHKO BMOKPEMIIOIOTL CTPYKTYpPY
MaTeMaTUYHOT KOMMNEeTEHTHOCTI, WO CKJAJA€ETbCA 3 KiJIbKOX KOMMNOHEHTIB, cepel AKX
MOTWUBALINHNIN, KOFTHITUBHWUIA, OiANbHICHNNA, LiHHICHO-pedNeKCMBHNI Ta eMOLiNHO-BONbLOBUN [14,
15]. MoTuBaALINHUA KOMMOHEHT OXOMJIKOE NPArHeHHSA 00 BUBYEHHA MaTeEMaTUKN Ta
BOOCKOHAJIEHHS 3HaHb, TOA4i AK KOFHITUBHUI BKJItOYA€E 10 TeOpeTUYHI Ta NpakKTUYHI MaTeMaTUYHiI
3HaHHA. OianbHICHUA KOMAOHEHT CTOCYETLCA MaTEMATUYHUX YMiHb | 34aTHOCTI BUpiLLYyBaTKH
NPaKTUYHI 3a0a4i, a LiHHICHO-pedNeKCMBHUM - 0COBUCTICHUX NparHeHb i PO3YMiHHSA POi
MaTeMaTUKM y camopo3BuTKy. C. CKBOpPLIOBa TaKoXX BU3HA4Ya€ NpodecinHo-gisnbHiCHUR,
KOMYHIK@TUBHUIN Ta 0COBUCTICHUA KOMMOHEHTW, L0 aKLEeHTYHOTb YBary Ha iHTerpauii
MaTeEMaATUYHUX 3HaHb Yy NMPoMdecinHy AifANbHICTb i KOMYyHikauii [16]. Ha gymky C. PakoBa, OCHOBHi
CTPYKTYPHi KOMNOHEHTU MaTeMaTUYHOI KOMMNETEHTHOCTI MOXXHa NPeacTaBUTN TakKUM YNHOM
(puc. 1.1): MpouenypHa KOMMNETEHTHICTb, AKa BKJIOYAE YMIHHSA BUPIilLYBaTU TUMNOBI MaTeMaTUYHI
3aBAaHHA. JIoriyHa KOMMNETEHTHICTb, Wo nepenbavyae BOMOLIHHA AeOYKTUBHUM METOL0M
OOBeOeHHS Ta CNpoCcTyBaHHSA TBepaXeHb. b TACH I 4 H TexHoNoOri4YHa KOMMNETEHTHICTb, AKa
oxoruitoe N T T H BMiHHS KOpUCTyBaTUCA CydacHMMK A E iHhopMaUIiNnHO-KOMYHIiKaLinHUMN
TexHonoriamm T M E gnsa nigTpMMKN MaTeMaTUYHOI AisnabHOCTi. EM T A M M O [ochnigHnubKa
KOMMEeTEeHTHICTb, siKa BKO4YaE K BONOAIHHA MeToAaMn AOCAIAXKEHHSA couiasbHO Ta
iHOMBIAYaNIbHO 3HaYyWMX 3a4a4y 3a gonomoroto IKT i MaTeMaTnyHUX MeToAdiB. MeTogonorivyHa
KOMMETEHTHICTb, Wo nepenbayac yMiHHA OLiHIOBATU OOUINIbHICTb BUKOPUCTAHHSA MaTeMaTUYHUX
MeToaiB i 3acobiB IKT ans po3B’si3aHHA iHOMBIAYa/IbHO i CyCMifIbHO 3HaYywWmMx 3agad Puc. 1.1
CTPYKTYpPHi KOMAOHEHTU MaTEMAaTUYHOI KOMMNeTeHTHOCTI (3a C. PakoBumMm). Oxxepeno: [17, c. 6]. 3
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TJIyMa4deHHS 3MiCTy Ta CTPYKTYpPU MaTeMaTUYHOI KOMNeTeHTHOCTI 3a C. PakoBMM BUMJINBAE, LLO
MaTeMaTU4Ha KOMMNETEHTHICTb YYHA CKNAaAA€ETbCA 3 CYKYMHOCTIi OKPEMUX KOMMETEHTHOCTEN,
cepen AKMX caMe OoChnigHMUbKa Ma€ ocobaimBe 3Ha4YeHHSA 019 HayKOBO-MOLLYKOBOI Ta
OOCNIAHVUBbKOI AiNbHOCTI Y4HiB. 11 BiH po3raagac ii sk Ba)kKJIMBUN eleMEHT, KNI BPaxOBYE
MeTOoAN Ta NPMNOMUN OOCAIAHNLBKOI AiaNbHOCTI. [JocnigHMLUbKa KOMNETEHTHICTb BU3HAETLCSH
6araTbMa negaroramm K ogHa 3 kKao4oBux. O. MNobiH BKOYaE [OCNIAHNLBKY KOMMNETEHTHICTb
AK CKJ1a[0BY Mi3HaBaJ/IbHOI KOMMNETEHTHOCTI, L0 OXOMJIHE

n LnTnposaHus: 0,08% id: 6

«€JIEMEHTN MEeTOA0JIOM4YHOI, MiXKNpeaMeTHOI, IOriYyHOi AianbHOCTI, cnocobu opraHisauii
uinenoknagaHHs, NaaHyBaHHSA, aHanily, pedaekcii» [18, c. 32]

. BOHa cny>XnUTb KOMNOHEHTOM KOMMNETEHTHOCTIi 0COBUCTICHOro CaMOBAOCKOHANEHHS,
CMPSIMOBAHOI0 Ha OCBOEHHSA cNocobiB iHTeNeKTyaNbHOro N AyXOBHOr0 PO3BUTKY. 3 mornsny
CUCTEMHOro Niaxony AesKi negarorn po3rnagatTb OCNIOHNLBKY KOMMETEHTHICTb AK CKJladoBYy
npogecinHol KOMMETEHTHOCTI, TOAi 9K iHLWi BBa)KatloTb Il YaCTUHOIO 3arasibHol Ta NpodecinHoi
ocsideHocTi. O. [NobiH, 3aCTOCOBYO4YM NpOLECYyaIbHO-TEXHONOrIYHUNIN Nigxia, po3rnangae
OOCNiAHNLBbKY KOMMNETEHTHICTb AK 34aTHICTb 0cobu BosoaiTn HeobXigHOW AOCNIAHNLBKOO
ekcnepTun3oto. MNig Li€elo KOMMETEHTHICTIO aBTOP PO3YMI€ 3HAHHS, O BUHMKAOTh SK pe3ysbTaT
ni3HaBasbHOI AiSNbHOCTI NIOAMHW Y KOHKPETHIN ranysi Hayku [18, c. 37]. OCHOBHUMMU
eneMeHTaMu, Ki MoBUHEH 3acBOITK 3400yBay OCBITWN, € METOAN | METOANKN A0CHiOXKEHHS,
HeobXxiaHi ANs BUKOHaHHSA HaykoBoi poboTu. Kpim Toro, 4o AOCAiAHMLBKOI KOMNETEHTHOCTI
BXOOATb MOTMUBALISA, MNO3MLIA 4OCAIOHNKA Ta NOro WiHHICHI opieHTnpu. Y kKnacudikauii H.
PaweBcbKOi, AOCNiAHNLbKA KOMMETEHLLiSt € KOMMOHEHTOM

n LnTtnposaHus: 0,05% id: 7
«KOMMEeTEHLUIT, L0 CTOCYETbCA AiSNbHOCTI NtoanHm» [19, c. 12]

. BOoHa po3rnsapaeTbCa K BaXKJANBUN eneMeHT 4na GopMyBaHHA KOMMJIEKCHOI KYJIbTYpK
0cobumcToCTi. Takoi XX AYMKM AOTPUMYETHLCA i |. MylwuneBcbKa, aKa NiAKPECOE BaXKINBICTb
POpPMYyBaHHSA OOCAIAHNLUBKUX YMiHb Ta HaBU4Y0K y4HiB [20]. BoHa BBaXka€, WO Le CMpUseE
PO3BUTKY TBOPYOIro MUCJIEHHS Ta CaMOCTINHOCTI. 3arasibHOK TEHAEHLIED B AyMKax aBTOpPIB €
BU3HAHHS Ba>XJ/INBOCTi PO3BUTKY AOCNIAHNLbKOI KOMNETEHTHOCTI Y4YHIB 1K 3acoby po3BUTKY
KPUTWUYHOr O MUCJIEHHS, TBOPYMX 34i6HOCTEN Ta CaMOCTINHOCTI. 12 [eski gocniaHukmn
po3rnsgatTb

n UnTtmposaHusa: 0,01% id: 8
«KOMMETEeHTHICTb»

SIK CYKYMHICTb 0COBUCTICHUX SKOCTeN, HeOBXiAHUX ANS yCNilHOT HayKOBOI Ta A0OCAIAHULbKOI
OiANbHOCTI, i TOMY BOHM BBa)KatoTb, WO L& TOTOXKHE MOHATTIO

n LunTtnposanHus: 0,01% id: 9
«(PYHKLiOHaIbHOT KOMNETEHTHOCTI».

3 Ui€l TOYKN 30pY, KOMMNETEHTHICTb BM3HAYAETLCS HE NINLWIE 3HAHHAMM | BMIHHAMMK, ane 1
0COBUCTICHUMM AKOCTAMMU, AKi CNPUADTb eDEKTUBHOCTI B MPOBEAEHHI AocnigxeHb. B. drynos
pO3rnfga€e AoCNiAHNLbKY KOMMETEHTHICTb AK LislicCHY 0COBUCTICHY AKICTb, Ka BUABASAETLCA Y
FOTOBHOCTI Ta 34aTHOCTI CaMOCTINHO BMBYaTW Ta 34000yBaTuK HOBI 3HaHHSA. Llen npouec nonsrae
B Nepexodi Big pyHKUiOHaNbHOT OiS/IbHOCTi 40 TpaHChOpMaLinHOI, CNUPalYNCb Ha BXXE HasIBHI
3HaHHSA, YMiHHSA, HaBUYKN Ta meToaw. [21]. M. FonoBaHb CTBEPAXKYE, WO [OCAIAHNLUBKI BMiHHS
NPOABASAIOTLCSA Y CAMOCTINHIN opraHisauii nowykoBoi po6oTun, 34aTHOCTI A0 NOCTAaHOBKM Linen,
NPOrHO3YyBaHHA, NMNiaHyBaHHSA, CaMOCTIMHOT opraHizauii poboTun Ta KopeKLii 4oCAiAHNLbKOT
nporpamun. Ha AymMKy aBTOpa AOCAIAHNUBLKI BMiHHA sBNSIOTb COB00 KOMMAEKC iIHTEeNeKTyaslbHUX,
MPaKTUYHNX Ta OpPraHi3aTOPCbKUX HAaBNYOK, CNPSAMOBAHNX Ha 34iNCHEHHSA OiS/IbHOCTI
nocnigHnubKoro xapakTtepy [14]. Baromum B 06roBopeHHi po3rasaHyToro nuTaHHA € gymka 1.
TiHbKOBOI WLOA0 CTPYKTYPU AOCAIAHNLBbKOT KOMMETEHTHOCTI, B AKil aBTOP BUAINAE TaKi CKNagoBi
[22, c. 163]: — MOTMBaLINHO-LiHHICHNIA KOMIMOHEHT - BKJIIOYA€E CUCTEMY MOTUBALINHO- LLIHHICHUX
Ta NpodeCinHO-3HaYYLWMX MOTUBIB A48 [OCNIOHNUBKOI AiSNIbHOCTI, @ TaK0XX eMOLiNHO-BOJILOBI Ta
LIHHICHI YCTaHOBKMW Y4HIiB WOAO0 CBiTY, AifNIbHOCTI, ntogen, cebe, BnacHux 3gibHocTen Ta ix
PO3BUTKY. BaXk/IMBO TakoX yCBiAOMNIeHEe PO3YMiHHS LLIHHOCTI Cy4aCHOI OCBITU Ta BMiHHS
dopMynoBaTKU Lini 4OCNiIAHNLbKOT AiS/IbHOCTI BiAMOBIAHO A0 riNOTe3u Ta 3aBAaHb AOC/iOXKEHHS.
KOrHiTUBHUIN KOMMOHEHT - Bigobparkae cucteMy npodecinHMxX Ta MiXXKANCUMMAIHAPHNX
HayKOBMWX 3HaHb Ta KOMHITUBHUX BMiHb, HEOBXiAHNX ONA HAYKOBO-OO0CNIAHNLUBKOI AiaNbHOCTI. 13
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LiANbHICHO-MPaKTUYHUIA KOMMOHEHT - BKJIIOYAE Habip meToaiB i MpUNOMIB A1 HAayKOBO-
OOCNiAHVUBKOI OiSNIbHOCTI, @ TaKOXX BUSABJIEHY CaMOCTINHICTb | TBOPYY aKTUBHICTb.
PedhnekCcnMBHNIN KOMMOHEHT - OXOMJIIOE YCBIAOMJIEHHA Ta OLHIOBAaHHA XO4Y Ta pe3y/bTaTiB
CaMOCTINHOT AOCNIAHNUBKOI AiANbHOCTI. 3AINCHIOETLCA OiNbHICTb 3 cCaMoperynsauil, BKa4Yatyn
3HaHHA Npo crnocobu npodecinHOro CaMoBAOCKOHANEHHS, YMIHHSA OLiHIOBaTWN PiBEHb BAACHOI
DiANbHOCTI Ta 34i6bHOCTEN, po3ni3HaBaTU NPUYUHN HELAONIKIB Y BNAaCHi poboTi Ta Ba)kaHHSA
CaMOBAOCKOHaMOBATUCA. TaKOXK BMiHHA BUKOPUCTOBYBATN MEXaHi3MM CaMOOLIIHKN BJIACHUX
OOCATHEHb Y AOCNIAHNLBKIN AiANbHOCTI. BiNbLWiCTb BY4EHUX MOrOOXKYOTbCA 3 TUM, LLLO PO3BUTOK
OOCNiIAHNLBKNX HaBNYOK YYHS MOBUMHEH BiabyBaTNCA B yMOBaX CUCTEMATUYHOCTI Ta
HenepepBHOCTI HaB4YaJIbHOro NpoLecy, 3aCTOCYyBaHHA Cy4aCHUX TEeXHOJIOrin Ta
nepenbayyBaHOCTI pe3ysbTaTiB HaBYaHHA. Ha aymky . Mopo3 oocnigHNUbKiI HaBUYKN
pPO3rnAaaTbhCa 9K iHTErpOBaHa 0COBUCTICHA SKICTb YYHS, WO NPOABAAETLCA Y FTOTOBHOCTI Ta
30aTHOCTI 3[INCHIOBATW AOCAIOHULBKY Aif/IbHICTb, 30KpPEMa, BUCYBaTK HOBI ifei Ta rinoTeswn,
rnpauoBaTy 3 Pi3HUMK axKepenamu iHpopMaulii Ta 3HaXoAUTN HaMbiNbLL pauioHanbHI cnocobun
BUPiLLEHHA HaBYaibHMX Npobnem. Po3pobneHy Moaesib [OCNIAHNLBKOI KOMAETEeHTHOCTI
npeacTtassaeHo Ha puc. 1.2 [23]. OcHOBOIO A0CAIAHNLBKOT KOMMNETEHTHOCTI 3 MaTeEMATUKN €
3HaHHS4, SKi 30006yBay OCBITU OTPUMaAB SK Mif YaC HaBYaHHSA, TakK i B MO3aypO4YHUI Yac.
Be3nepeyHo, Wwo 6e3 3HaHb He MoXe ByTun opraHizoBaHa OOC/iOHMLUbKA OiANbHICTb 3
MaTeMaTukKu. BTiM, NpoBiAHNM CKNagHNKOM MaTEMATUYHOI AO0CAIAHULBbKOT KOMMETEHTHOCTI €
HaB4aJIbHO-AO0CAIAHULbKI BMiHHA. CamMme BOHUM B OCBITHbOMY mpoLeci

n LntupoBaHus: 0,02% id: 10
«MPUBOAATL B PyX»

3HaHHSA. 14 3HaHHSA, 3006yTi y4HEM SK Y HaBYaJIbHOMY MPOLECi, TakK i Mo3a HMM HaB4asibHO-
aocnigHi ymiHHA oceig AocnigHUUbKOT OiSNbHOCTI Y4HSA, NOB'A3aHWN 3 BiAKPUTTAM HOBUX 3HaHb
LliHHICHI HacTaHOBW y4HS, CNPAMOBaHi Ha HaB4YaJIbHO-AOCAIAHULBKY AiS/IbHICTb, PO3B'A3aHHSA
DOCNiAHVUBKMX 3aBAaHb JocnigHMULbKa aKTUBHICTb Y4HS Puc. 1.2. Mogenb JOCNiAHULbKOI
KOMMNEeTEHTHOCTI y4Hsa Oxxepeno: [23, c.13] Ha aymky H. HegonaTko, HaB4YasnbHO-AOCAIAHNLbKE
BMiHHSA ABASE cob0t0 CKNagHUN NCUXIYHUIA NPOLEC, WO BKJIOYAE CUHTE3 IHTENEeKTYaNbHUX i
MPaKTUYHUX Oil, OCBOEHUX i 3aKpinaeHnx cnocobiB AisNIbHOCTI, i € OCHOBOI rOTOBHOCTI LLKOASPIB
00 MOLUYKY 3HaHb. PerynapHe 3acTocyBaHHS AOCAIAHNLBKMX YMiHb i HABMYOK Nif Y4ac HaBYaHHSA
JornoMarae€ y4HaMm oTpuMaTn AOCBIA Y AOCAIAHNLUBKIA LiASIbHOCTI Ta PO3BUHYTU WiHHICHI
Opi€eHTaUl, WO CTOCYITbCA HaBYaJIbHO-AOCAIAHNLLKOT pob0TK Ta BUPiLWLEHHS 3aBAaHb. [24].
OcHoBHOO NcuxonorivyHoto NoTpeboto, kKa 1IEXNUTb B OCHOBI A0CNIAHNLbKOI KOMNETEHTHOCTI
noanHKn, € 6a)kaHHA 30INCHIOBATU AOCAIAHULUbBKY AiSNbHICTb. [JOCNiAHNLbKA aKTUBHICTb, 3a
cnosamu H. bibik, € BUABOM TBOpPYOro Niagxony ocobMCTOCTi A0 CBITY, AKUA NPOABASETHCA Y
MOTUBALINHIN FOTOBHOCTI Ta iHTeNeKTya bHiN 34aTHOCTI Ni3HaBaTWN OINCHICTb Yepes3 NpakTU4Hy
B3AEMO/II0 3 HElo, Yy 34aTHOCTI CaMOCTIMHO BM3Ha4aTy UiNi 4OCNiA)XeHHS, BUHaX04AUTW HOBI
MeToAau i 3acobm iX 4OCATHEHHS, OTPUMYBaTU Pi3HOMAHITHI pe3ynbTaTu OOCAIAXKEHb, BKOYa4YK
HeouiKyBaHi, i BAKOPUCTOBYBATU iX O nodanblioro noranbnerHs 3HaHb [25]. 15 O. OBYapyk
BKA3YE€, W0 OCHOBHMMIN O3HaKaMn AOCNIAHULbKOI aKTUBHOCTI € iHiLiaTMBHICTb, MO3NTUBHE
CTaBJIEHHSA L0 LiANIbHOCTI (9Ke BMPaXaeTbCH Y CYMJIIHHOCTI, iHTepeci Ta [ONUTAMBOCTI),
CaMOAisfJIbHICTb, CAMOCTINHICTb, CaMOperynsuis, yCBigoMAeHHs OissIbHOCTI, BONs 0COBUCTOCTI
(NMposBAAETLCA Yy HANONErNMBOCTI Y AOCATHEHHI MEeTU, 3aB3ATOCTI Ta 3aBEepPLUEHHI cnpasu),
LinecnpamoBaHiCTb Ta TBOpYICTb [26]. HaykoBUi NiaKpecnoTh, WO PO3BUTOK A0CAIAHNLbKOT
KOMMeTeHLUii cnpnsae popMyBaHHIO KPUTUYHOIO MUCNEHHSA, @aHaNiTUYHUX HAaBUYOK Ta TBOPYOro
nigxoay A0 po3B’sA3aHHA Npobsiem. BoHa TakoXX AonoMara€e BYNTENSAM Ta HayKOBUSM e(heEKTUBHO
BMNpOBaA KyBaTW iHHOBALLiIMHI MeToAM Ta TEXHOJOTIi B HaBYaJibHUI Npouec. BunTteni BBaxkatoTb,
L0 HaBYaHHS AOCNIAHNLbKOI KOMNETEHTHOCTI 3a0Xxo4ye 3006yBayiB OCBITU akTUBHO BpaTun
y4yacTb Y HaBYaJIbHOMY MPOLECI, CTUMYJIHOE IXHIO CAaMOCTINHICTb | pO3BMBA€E HaBNYKM poboTu 3
iHdbopMaui€to. Lle TakoxX crnpuse opMyBaHHIO B YYHAX iHTepaucumMnaiHapHoro nigxoay Ta
rOTOBHOCTI A0 MOAaNbLIOrO HAaYKOBOro A0CAigXXeHHSA. ManbyTHIn BYNTENb MaTEMAaTUKLM MAE
30CepeanTmn CBOI NefarorivyHy AisAbHICTb Ha POPMYBaHHI OCHOBHUX KOMMOHEHTIB
MaTeMaTUYHOI KOMNETEHTHOCTI, 30KpeMa NpoLenypHOI, JIOFiYHOI, TEXHOJONiYHOI, OO0CiIAHNLBbKOI
Ta MeTOA0JI0MYHOI, WO AONOMOXYTb YYHAM e(peKTUBHO PO3B'A3yBaT MaTeMaTU4YHi 3adadi Ta
3aCTOCOBYBATW OTPMMaHi 3HaHHA B NpakTuui [27]. OT>e, pO3BUTOK O0C/iGHNLbKOT
KOMMNETEHTHOCTI Y4HIB € LiiNecnpsaMoOBaHUM Ta HanoJIerIMBUM MPOLLECOM, Y AKOMY MOTPIOHI
30Cepen KeHi 3yCusia sk caMoro y4Hs, Tak i negaroriyHoro konektuy. OCHOBY A0CAiIAHULbKOI
KOMMeTeHLUii CTaHOBUTb Habip pi3HOMaHITHNX HAaBMYOK, 3HaHb i AKOCTEN, HeobXigHMX ANS
yCnilWHOro NpoBeAeHHs HayKOBOT AifgNbHOCTI. OCHOBHI eneMeHTN AOCAiAHNLBbKOT KOMNeTeHLU,il
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npencTtassieHi Ha puc.1.3. JocnigHMUbKa KOMMNETEHLiA BKIOYa€E PiSHOMaHITHI HABUYKN, 3HAHHSA
Ta SKOCTI, SKi € HeobxigHMMN 09 eHEeKTUBHOIO0 BUKOHAHHS HayKOBOI Oif/IbHOCTI. LA
KoMneTeHLia BKAo4YaE B cebe rnnboke po3yMiHHSA HAayKOBMX METOAIB Ta niaxoais, 16 BMiHHA
aHanisyBaTu Ta iHTepnpeTyBaTn AaHi, eheKTNBHO NpautoBaTK 3 NiTepaTypoto Ta pecypcamu, a
TaKOX BMiHHS popMytoBaTU iHHOBaLiMHI AOCAIAHULbBKI MMTaHHA. 34aTHICTb CTaBUTU
nocnigHnubKi HaBnykn 3aBaaHHS, opMyatoBaTW rinoTesun, A0CAiAHULBKOro po3pobnatu
MEeTO40JI0ri0 Mpouecy A0CAIAXXEeHHS Ta 3bupaTn AaHi 34aTHICTb KPUTUYHO OLUiHIOBaTHN
iHpopMaLito, MPOBOAUTM aHani3 AaHUX AHaNITUYHI HAaBUYKK | Ta BUCYBaTn 0BrpyHTOBaHI
BMCHOBKM i L H EpeKTUBHUI NOLWYK, OUiHKa Ta € BMiHHA npauoBaT 3 1 BUKOPUCTaHHS
HayKOBUX JXKepes, T fiTepaTypolo Ta T BKJOYalo4n fiTepaTypHi peLeHsii Ta e g)xepenamu H
nybnikauiine M M 0 30aTHICTb YiTKO i 3p03yMino € K KoOMyHiKaTUBHI BUCIOBNOBATU CBOI AYMKMW,
nucaTu N T HAYKOBI CTaTTi, MPEe3eHTYBaTX HaBUYKN € O pe3ybTaTu AOCNIAXKEHHS i KH b B L
30aTHICTb AobmpaTuv TBOPYI Niaxoam o TBopYMA Nigxia Ta n A0 BUpilLeHHA npobnem Ta BHOCUTH
H iHHOBALNHICTb H HOBATOPCLKI iAei B HaykKoBM anckypc ¢ 4 i O n ¢ baaHHS Ta 30aTHICTb
HenepepBHO 0 CMPOMOXHICTb A0 BAOCKOHal0BaTU CBOT HaBUYKW, [, LONOBHIOBATU 3HaHHSA Ta
CaMOpPO3BUTKY BiACTEXYBATW HOBI TeHAeHUil B rany3i. PO3yMiHHA | LOTPUMaHHA eTUYHUX
MPUHLUWMIB Y NpOoBeAEHHI A0CNIAXKEHb, BKJIlOYa04YM npaBuia ETUYHI acnekTn KOH)iaeHUiNnHOCTI
Ta MoBa)kaHHA MpaB iHWNX gocnigHukie Puc. 1.3 OCHOBHI eneMeHTn AOCNiAHULbKOI KOMNeTeHuil
D>xepeno: po3pobneHo aBTopom 17 [locniaHMLUbKa KOMMeTeHLis TakoXX nepenbavyae BMiHHSA
CTBOPIOBATU Ta BUKOHYBATWN AOCNIAHWLBKI NPOEKTU, eheKTUBHO KOMYHiIKyBaT/, pO3BMBaTKH
KPUTUYHE MUCNIEHHS | TBOPYUIA NigXia A0 po3B’a3aHHA npobnem. KpiM Toro, Ba>kJiMBO MaTu
HaBUYKM pobOTM B KONEKTUBI, CriBNpaUi 3 iHWWUMN OOCAIAHMKAMM Ta BiAKPUTICTb A0 HOBUX igewn
Ta nigxopiB. locnigHNUbKa KOMMETEHTHICTb nepenbaya€e po3BUTOK AOCAIAHNLUBKUX BMiHb.
JocnifHUUbKI BMiHHSA OXOMJIOKTb KOMMAEKC iIHTeNeKTYaslbHUX Ta NPaKTUYHUX HAaBUYOK
0cobuncTocTi, AKi € HeOBXiAHMMM A9 CaMOCTIMHOMO NPOBeAEeHHSA HaYKOBUX O0CiOXXEHb.
IHTenekTyanbHa CKafoBa AOCAIAHNUBKUX AN BKAKOYAE aHani3, BUAINEHHA OCHOBHOIO,
MOPIBHAHHSA, KOHKpPEeTU3aUito, y3arajlbHEHHS, CUCTeMaTU3alilo, A0BeAeHHS Ta Knacudikauito.
IHWKMK cnoBaMu, iIHTeNEeKTyasbHi BMiHHA MpeacTaBasaoTb cO600 30aTHICTbL epeKTUBHO
BUKOPUCTOBYBATW ornepaLlii MUCNIEHHS NPY BUPIiLLEHHI NpobneMHNX cuTyauin. MNpakTuyHa
YacTMHa OOCAIAHNLBKUX BMiHb BK/lO4YaEe 06pobKy niTepaTypHUX Axkepen, opraHisauito
E€KCMepUMeHTY, CMOCTEPEXEHHSA 3a ABMLWAMKN Ta NpoLecaMn, a TakoX OMNMpaLlloBaHHA Ta
3aCTOCYBaHHS OTPUMaHNX pe3ynbTaTiB. TaKU NPakKTUYHUIA NigXia Npu3BoANTb 00 KOHKPETHUX
pe3ynbTaTiB, TaKNX K HOBi 3HaHHSA, PakTN Ta 3aKOHOMIPHOCTI. [loCAigAHMLbKA KOMMETEHLIA €
Ba>XJINBOIO AJ19 Y4YHIB Ha BCiX €Tanax HaB4YaHHS, OCKiIbKM BOHa (QOPMYE OCHOBY A AKICHUX
iHHOBaLi Ta BHECEHHSA BKJaAy B HAaYKOBMi nporpec. JocnigHULbKa KOMNeTeHLis Ha ypoKax
MaTeMaTUKN € KJIIOHYOBUM e/1IeMEHTOM PO3BUTKY Y4YHIB Ta (POPMYBaHHS IXHbOI MaTeMaTUYHOI
rPaMOTHOCTI. BOHa Bifirpae KpUTMYHY PoJib y MiAFOTOBL MOJ0AOr0 NOKOJIIHHA A0 YCMiWHOI
ajanTauii B Cy4acHOMY CBiTi, e MaTeMaTUYHi 3HAaHHA Ta HaBUYKN CTalOTb BCe BinbLL
Ba)KmBmMMUK. Mo-nepwe, AOCNIAHULbKa KOMMETEHLUIS Ha YpOKax MaTeMaTUKU CAPUAE aKTUBHOMY
3aJly4eHHI0 Y4HIiB A0 npoLecy HaB4aHHSA. 3aMiCTb MOHOTOHHOIO NOBTOPEHHA hopMy i BNpas,
YYHI MalOTb MOXJINBICTb BUSABUTU CBOKO TBOPYICTb Ta iHiLiaTUBY, LUYKAO4YN HOBI LUASAXN
po3B’A3aHHSA 3a4a4 i CTBOPIOKOYM BiacHi 18 maTteMaTunydHi mogeni. Lle cnpuse nigBuLLEHHIO
MOTMBALIi Ta 3aLiKaBNEHOCTI YYHIB Y BUBYEHHI MaTeMaTuKW. Mo-gpyre, oocnigHuUUbKa
KOMMeTEeHLIS PO3BMBAE KPUTUYHE MUCNEHHS Ta aHaNiTUYHI 34i6HOCTI yyHiB. IMig Yac gocnig)xeHb
Ta NOLWYKIiB pilleHb, BOHW HaBYalOTbCA aHani3yBaTy iH(opMaLito, (hopMynoBaTK rinoTesn Ta
nepeBipATY IX eKCrnepuMeHTasbHO. Lle gonomMarae iMm po3BnBaTu He Anlle MaTeMaTUYHi, a i
3arasibHi KOrHITUBHI HAaBUYKWU, SKi ByayTb KOPUCHUMUN B MOAANbLLIOMY XUTTI. [O-TpeTe,
DOCNiAHMLBbKa KOMMeTeHLia cnpuae (GOpMyBaHHIO CAaMOCTIMHOCTI Ta BNEBHEHOCTI Yy BJIAaCHUX
Cunax y4yHiB. Koanm BOHN MalOTb MOXXJIMBICTb CAMOCTINHO AOCAIOXYBaTN MaTEMATUYHI NUTaHHS
Ta pO3B’'A3yBaTW CKNaHi 3a4adi, BOHM HabyBaloTb BMEBHEHOCTI y CBOIX 34iBHOCTAX Ta
MepeKoHaHHS, WO MOXYTb AOCATTU yCnixy B OyAb-aKin ranysi. OTxe, [oCNiAHMLbKa
KOMMeTEeHLUISA Ba)KJIMBa Ha YPOKax MaTEMATUKUN He JINLe SK iIHCTPYMEHT NiABULLEHHS
MaTeMaTUYHOI FPaMOTHOCTI, a 1 sK 3acib po3BUTKY ocobucTocTi Ta

@ O6Hapy»xeH Mnaruat: 0,09% https://geography.lnu.edu.ua/wp-con... + 2 pecypcos! id: 11

MNiArOTOBKW A0 XUTTA Yy Cy4acHOMY iH(hopMaLinHOMY CyCninbCTBi. BOHa CNpus€e akTUBHOMY
HaBYaHHIO, PO3BUTKY KPUTUYHOIO MUCNEHHS Ta

CaMOCTINHOCTI YYHIB, WO € BaXX/IMBUMMN CKNadOBMMUN YCNiLLHOMO HaBYaHHSA Ta NnogasnbLuoi
Kap'epun. 1.2. 3MIiCT Ta OCHOBHiI NPUHLNNWN HAayKOBO-MOLWYKOBOI Ta AOCNIAHNLbBbKOI AiA/IbHOCTI
3006yBayviB ocBiTK MocTynoBe BNpoBaa)XeHHS KOMNETEHTHICHOro Migxoay B CyYacHin OCBITI
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AKLEHTYE yBary Ha pO3BUTKY He NiMLe 3HaHb, afe N HaBUYOK i BMiHb, HEOBXiAHMX ANA yCRiWHOI
OiiNbHOCTI B pi3HUX chepax uTtTH. CaMme HayKOoBO-

@ O6Hapy»xeH Mnarunat: 0,27% https://www.kolkylycey.com/----c1th7... id: 12

MOLUYKOBa Ta AOCAiIAHNLUbKA AisNbHICTb YYHIB BiA0obpa>Ka€ CyTHICTb KOMMNETEHTHICHOro
nigxony, OCKiflbKWU BOHA CNPUAE PO3BUTKY KOMMNETEeHTHOCTEN, HeobXiAHMX AN YCRiLWHOI
couianbHOI i NpodecinHoi AignbHOCTI. BnpoBag)XeHHs Takux hopM poboTun B OCBITHIN NpoLec
O03BOJISIE Kpalle NiaroTyBaTu YYHIB 00 BMKJIMKIB CY4aCHOr0O CBiTY Ta PO3BUTU IXHi MOTEHLUiNHI
MOXIMBOCTI. 19 HayKoBO-NOLLYyKOBa Ta AOCAIOHULbKA AiANbHICTb YYHIB

nMpMBEpPTAE yBary BY4EHNX AK B YKpaiHi, TaK i 3a KOPOOHOM, SKi aHani3yrTb HaBNYKN
OOCNiO>XeHHsA Ta MPOMNoHYTb HOBi NefarorivyHi nigxoam go ix gopmMyBaHHA. JoCNigHNKN
NigKpPecnoTb, WO Cy4YacHa OCBiTa NMOBMHHA He finwe nepenaBaTy 3HaHHS, asle h CTUMYJOBaTU
YYHIB 40 CaMOCTINHOIO Mi3HaHHSA CBiTY, GOPMYIO4YN HayKOBEe MUCNEHHS Ta Ba)KaHHSA 00
iIHTeNeKTyaJlbHOro CaMoBAOCKOHaNeHHA. MeTa HayKOBO-A0CNI AHULbKOI OiSNbHOCTI YYHIB
nonsarae B CTUMYJItOBaHHI IXHbOI LIiKaBOCTi 10 HayKWn, PO3BUTKY TBOpUMX 3ai6HOCTENR,
nornnbneHHi 3HaHb, PO3BUTKY HaBM4YOK CaMOCTIMHOCTI Ta CaMOAUCLUMAIHW. HayKOBO-MOLWYKOBa
Ta JocnigHuUbKa AiANbHICTb CNPUAITb PO3BUTKY iIHHOBAUINHOMO MUCIEHHSA. Y4HI, SKi MaloTb
OOCBiA y NpOBeAEHHI AO0CNiIA>XXEeHb, HABYaAlOTbCSA AyMaTu TBOPYO, LUYKaATW asibTEPHATUBHI LWWAAXN
po3B’A3aHHA NpobiemM Ta BHOCUTM HOBATOPCHKI ifaei B pi3Hi chepn xntTta [28]. M. lN'ycak Hadae
Take T/lyMa4vyeHHs:

n LUunTtnposanHus: 0,13% id: 13

«HaykoBoO-gocnigHUbKa AisNbHICTb ABAsSE co60t0 TBOPYO-Ni3HaBaIbHY AiSIbHICTb NIOANHMN,
CNpsAMOBaHY Ha CUCTEMAaTU3aLLi0 BiAOMUX i BUABJIEHHS HOBUX, BipOrigHWX 3HaHb 414
HaCTYMNHOIro HayKOBOMPaKTUYHOI 0 BUKOPUCTaHHA» [29, c. 45]

. HaykoBo-nowykoBa Ta AOCAIiOHNLbKa OiSNIbHICTb Y4HIB HA4A€ MOXJ/INBICTb NPaKTUYHO
3aCTOCOBYBaTK 3HaHHSA, OTPMMaHi B X0 HaBYaHHSA, Ta PO3BMBATU HaBUYKK poboTn 3
iHpopMaLi€eto. BoHa cnpuse oopMmyBaHHIO HaBMYOK CaMOCTINHOCTI, opraHisauii Ta ynpasniHHS
4aCoM, WO € Ba>XKJIMBUMUN N5 YCMiLWHOro hyHKLUiIOHYBaHHA B Cy4acHoMy cBiTi [30].
Y3aranbHIO4YUN pe3ynibTaTu aHai3y BU3HAY€Hb HayKOBO-MOLIYKOBOI Ta AOCAIAHULLKOT
OiSNbHOCTI YYHIB, MOXXHa CKa3aTu, WO ue ABi pi3Hi, ane B3aEMONOB’A3aHi KOHUEenNUii, AKi
AonoMaralTb aKTUBi3yBaTW HaB4YaHHSA Ta PO3BMBATU KPUTUYHE MUCIEHHS Y4HIB. OCHOBHI
BiAMIHHOCTI MiXK HUMK nNpedcTasneHi B Tabn.1.1. 20 Tabnuus 1.1. NopiBHSAHHA HayKOBO-
MOLIYKOBOI Ta AOC/AiAHNLbLKOI OiiNIbHOCTI Y4YHIB 3@ okpeMmnmun Kputepiammn Ne Kputepil HaykoBo-
MOLIYKOBa AiANbHICTb JoCnigHNUBbKA AiSNbHICTb NOPIBHAHHA 1 XapakTep Bkntovae nowyk
iHbopMaLii, BKAto4Ya€e CTBOPEHHSA FinoTe3un, 3aBAaHb Ta Uisien aHani3 Ta cmcteMaTum3alito
NnpoBeneHHSA eKCcnepuMeHTiB abo gaHux, a TakoxXX poboTy 3 gocnigxeHsb, 36ip faHunx, aHanis
pi3HUMW Jy)KepenaMun onsa pesynbTaTiB Ta QOpPMyNtoBaHHA 36MpaHHa iHhopMaLil Ha NeBHY
BVWCHOBKIB Ha OCHOBi TeMy. [0JIOBHOI METOK MOXXKe OTPUMaHuUX gaHux. Fo/10BHOMO By TK
PO3YMiHHSA KOHLIEMLIN, METOI € BUABJIEHHS HOBUX SIBULL ab0o TeM, a TaKoXX 3HaHb, BUPiLLEHHS
npobaeMun BUpilLEHHS KOHKPETHUX 3aBAaHb abo BCTaHOBNEHHS 3aB’'A3KiB Ha OCHOBI 3ibpaHoi
iHpopMaLii. Mixx aBnwammn. 2 CTpyKTypa Ta Y4Hi 3a3BMYai Y4Hi 3a3BM4an po3pobnsioTbs MeToam
pPo60TM BUKOPUCTOBYIOTb iHTEPHET, NMiaH AOCNiO)KEHHS, BUKOHYIOTb 6ibnioTekn Ta iHWi g)xepena
aonsa ekcnepumeHTn abo 36upaHHs iHdopMauii. BoHn cnocTepe)xeHHs, 36upatoTb AaHi, MOXYTb
npauoBaTn NPOBOAATL aHaNi3 Ta iHAUBIAYanbHO abo B rpynax, OpMyoiTb BUCHOBKN. Llen
wo6 aHanisyBaTn Ta 06pobnsaTm npouec Mmoxxe BkAoYaTn B cebe 3ibpaHi aaHi. 6inbuw
CUCTEMATUYHUN Ta METOANYHUN Niaxig. 3 PesynbTatn MOXYyTb 6yTn Pe3ynbTaTn 3a3Buyan
Pe3ynbTaTun npencTaBneHi y BUrns4i 3BiTy, BKJKOYaAOTb ONUC MPOBEAEHUX Npe3eHTalii abo
iHLIOro BMuAy AocnigxxeHb, 3ibpaHi AaHi, 3BiTy, e Y4Hi OinATbCs CBOIMW aHani3 Ta BUCHOBKU
LW0A0 3HAHHAMN Ta BUCHOBKAMWM Ha OTPUMaHUX pe3ynbTaTiB. NEBHY TeMy. [>)Kepeno:
po3pobneHo aBTopom OTXXe, xo4a 06uaBsi popmMn OisNbHOCTI CMPAMOBaHI Ha CTUMYJIIOBaHHS
aKTUBHOIM0 HaB4YaHHS Ta PO3BMTOK KPUTUYHOIO MUCAEHHS, BOHM MalOTb Pi3HUA XapakKTep
3aBhaHb, MeToam poboTu Ta uini. ToMmy ons uinen focnig>XeHHs chopMynOEMO BU3SHAYEHHS
HayKOBO-A0CNIAHULUbKOT AiffbHOCTI. Ha gymMKy O. POrosiHoi cy4yacHe ysaBaeHHS Npo

n LnTtnposaHus: 0,01% id: 14
«HAYKOBO-A0C/iAHNLbKY AiSNbHICTb»

OXOMJIIOE ABa Ba>KMBi KomnoHeHTK [31, ¢.52]: — HaB4YaHHA ocHOBaM gocnigHUUbKoi poboTu Ta
hopMyBaHHS BMiHb Y Uil chepi. 21 — BnacHi HayKOBi AOCNIAXKEHHSA, SKi NPOBOAATLCA YYHAMMU
abo cTyoeHTamMum nig KepiBHULUTBOM BYUTENIB, KEPIBHUKIB rypTKiB abo HayKoBO-NMeaaroriyHoro
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nepcoHasny. M. KHA35H po3rnsgae HayKoBO-A0CAIAHULBKY AifNIbHICTb SK hopMy TBOPYOI Npadi,
OCKiJIbK BOHa Ma€ HU3KYy 0COBMBOCTEN: BOHA BUMara€ BUpilLeHHSA TBOPYMX 3aBAaHb YYHAMU,
060B’'s1I3KOBO NPOBOANTLCS Mg KePiBHULTBOM (haxiBus; il rOJIOBHOIO METOI € OTPMMaHHA HOBUX
3HaHb; 3aBOaHHS NOBUHHI 6yTW BIAHOCHO JOCTYNMHUMWU 0N YYHIB, afle BOAHOYAC BUKJIMKATK
TPYAHOLWi; HAYKOBO-A0C/iAHULKY AiSNIbHICTb MOXYTb 34iACHIOBATW BCi Y4HIi, HE3aN€XHO Bif
IXHbOrO piBHA MiarotoBku [32]. I'. AreHcbKa BU3Ha4Ya€ HayKOBO-AOCNIAHULLKY AiNbHICTb K
oOWH i3 cnocobiB peanizauii 0cobuUCTiICHO-30pIEHTOBAHOMO MiAXoAy B OCBITi. 3a 1i c/;iloBaMun, Taka
BisgAnbHICTb 6a3y€eTbCA Ha AOCBIAI, CBIAOMOMY NPUAHATTI LiNen, CTBOPEHHI YMOB AJ19 PO3BUTKY
ocobucTicHoro noTeHuiany Ta pednekcii yuyHsa. Lle cuctema B3aemogii, nig kepiBHULTBOM
rnegarora, sika CnpsiMoBaHa Ha Ni3HaHHSA HAaBKOJIMLLHLOIO CBiTY, B pe3ynbTaTi YOro 3'aBNAI0TbLCSA
HOBI 3HaHHSA abo X HOBa SIKiCTb, @ Y4Hi pO3BUBaOTb AOCNIAHMLUbBKI BMiHHA [33]. O. MixHo
BMNPOBaOKYE KOHLEMLLit0

n LvmtuposaHus: 0,02% id: 15
«0OCNIAHNUBKOI AiANbHOCTI CTapLUOK/aCHNKa,

sIKa BU3HAYaETbCA 9K TBOPYUIN NpOLEC MUC/IEHHS, LLO BiAMOBIAAE Mi3HaBaJibHUM MOTMBAM Ta
ocobnctum notpebam yyHs, CPAMOBAHNA Ha PO3KPUTTSA CYTHOCTI A0CiOXYBaHNX siBUL, Ta
npouecis. Ller npouec xapakTepn3yeTbCs NepCcoHidiKaLi€n, TBOPYICTIO Ta KOMYHiKabenbHICTIO.
3HaHHA, OTPUMaHi CTapLUOKIACHUKOM MNif Yac AOCNIAHNLBKOI AiaNbHOCTI, BBaXKaloTbCA
rnepeBipeHUMKn pesysibTaTaMn Ni3HaAHHS, AKi MalOTb BaXKJIMBUIA 0OCOBUCTICHNIA XapaKTep i
Bifj3Ha4YalOTbCA CaMOCTINHNM NPOLLECOM IXHBOIO MOLUYKY Ta OCMUCSEHHS. 3rigHO 3 AifNIbHICHUM
nigxo[4oM, aBTOp BKJIIOYAE 00 CTPYKTYPU OOCAIAHNUBKOT AiANIbHOCTI CTapLUOK/IACHUKIB Taki
KOMMOHEHTU: CyB'EKTU OOCNIAHNUBKOT OiSNbHOCTI, IXHi MOTMBW Ta noTpebun, meTy, 06’eKTH
OOCNio>XeHHs, BUKOPUCTOBYBaHi 3acobun, npouec AoCNia>XeHHS Ta Noro pesyabTtaTtu [34]. 22 H.
HeponaTko nigKpecntoe, Wo HayKoBO-A0C/iAHULUbKA OiSNbHICTb YYHIB BKJOYaE y cebe nowyk
iHdbopMaUii, aHani3 gaHnx, GopMytOBaHHA rinoTes, MPoBeAEeHHA eKCNepuMeHTiB abo
DOCNioXeHb, a TakoXX NpeAcTaB/EHHSA OTPUMaHUX pe3ynbTaTiB Ta BUCHOBKIB. HaykoBo-
OoCNigHVUBbKA AiaNbHICTb Nepenbaya€e akTMBHY Ni3HaBasibHY MO3ULIIO Y4YHS, SKa BKJOYAE
CUCTEMATUYHUIN BHYTPILLHIA NOWYK, OCMUC/IEHHA Ta TBOPYY NepepobKy nisHaBasibHOI iHHOopMaLii
3 BUKOPUCTaHHAM aHaNiTUYHOr 0, MPOrHOCTUYHOMO Ta KPUTUYHOIO MUCNeHHs. Llen npouec
CYMPOBOOXKYETLCA 0COBUCTICHNMU BiAKPUTTAMMU, LLLO NEPETBOPIOOTL MOro B 0COBUCTICHO
OpiEHTOBaHY Mi3HaBaNbHY LiANbHICTb [24]. HayKoBO-goCnigHNLUbKa LiSNIbHICTb cepepn Y4HiB
Biflirpa€ KJl0YOBY POJib Y PO3BUTKY IXHBOIr0 KPUTUYHOIO MUCJIEHHS, TBOPYUX 34ibHOCTEN Ta
HayKOBOi KOMNETEHTHOCTI. OAgHaK, MMTaHHA NPO HOBU3HY pe3ysbTaTiB Ui€i AianbHOCTI noTpebye
0BroBOpPEHHSA: YN € BOHN 06'EKTUBHO HOBUMU, YN XK CyO’'EKTMBHO CNPUNMAIOTLCA B 3aJ1€XKHOCTI
Bif, KOHTEKCTY Ta OLiHIOBasIbHUX KpUTepIiB? MNo-nepLue, HoOBU3Ha MoxXke ByTun cyb’eKTUBHOIO
yepes pi3HUN piBeHb nonepenHix 3HaHb Ta AOCBiAY KOXKHOIO y4H4. Te, Lo 0O4HOMY YYHEBI MOXXe
34aTUCSA HOBUM BiAKPUTTAM, 014 iHWOro moxxke 6ytun B)xxe BigoMum chakTom. Hanpuknag, y4eHs,
KU BXXe MA€E NEeBHUIN AOCBIA Y BUBYEHHI MEBHOI TEMU, MOXKE BiAKPUTU HOBI aCNeKTU Li€i TeMu,
TOo4i fIK ONs Noro Koneru, wo binblie 3Ha€E Npo L TEMY, Li acCNekTn MoXXyTb ByTun BXe
BigoMmumu. Mo-gpyre, HoOBM3Ha MoXke ByTn obMe)xeHOo KOHTeKCTOM abo obcarom oocnigXeHHs.
Y4yeHb MoXe 3pobuTn HOBE BiOAKPUTTS B MeXKaxX CBOEI A0CiAHMLUbBbKOI poboTun, ane ue BiAKpUTTSA
Moyxe ByTu BXXe BigoMUM AN cneuianicTiB y uin obnacTi. Hanpuknag, y4eHb MOXe MpoBecTy
0OCNio>XeHHs 3 BNamBY 3abpyAHEHHSA HaBKOULWIHbLOIo cepenoBuila Ha 340p0B’S NIOONHN B
CBOEMY MiCLLeBOMY pPanoHi, i 4na Hboro ue 6yae HoBUM BiAKpUTTAM. OOHak, Ui pe3ynbTaTu
MOXYTb ByTK BXe BiAOMUMU ANA BYEHUX, AKi [OCAIAXKYIOTb L0 npobnemy B 6inbLl LLIMPOKOMY
KOHTEKCTIi. TaKUM YNHOM, Ba>KJ/IMBO PO3YMiTH, WO HOBU3Ha pe3y/ibTaTiB HAyKOBO- AOC/IAHULbKOT
OiINbHOCTI YYHIB MoXxe ByTu cyb’eKTUBHOIO i 3aneXunTb Big 23 iHAUBIAYyanbHUX ocobnuBocTen
KOXXHOI0 y4aCHWKa, @ TaKoXX Bif, KOHTEKCTY Ta obmexxeHb aocnigxeHHsA. Ona 06’eKTuBHOI
OLiHKN HeobXxiaHO BpaxoByBaTW BCi aCMeKTU Ta aHanisyBaTu pe3ysibTaTu 3 ypaxyBaHHSAM iXHbOI0O
KOHTEKCTY Ta cneundikn. Moroa>xy4ncb i3 nornsgamMmm HaykoBLiB, MPUAMEMO, LLLO HAYKOBO-
JocnigHVUbKa AiANbHICTb YYHIB - Lle NpoLEeCc akTUBHOMO Ta TBOPYOro NoLyKy, BUBYEHHSA Ta
MOSICHEHHS pPi3HMX aBuLl, Npobnem abo NuTaHb 3 MeTo HabyTTa N cnctemaTmsauii cyb’€KTUBHO
HOBMX 3HaHb MPO HUX, AKNI 3OINCHIOETLCA YYHAMN Nifd KEPiBHULTBOM BYMTENiB abo CaMOCTIiNHO
LWIAXOM BUKOPUCTAHHSA 3aCBOEHMX 3HaHb, YMiHb | HABUYOK. BpaxoByodun BULLLE 3a3HaYeHe,
CPOPMYJIIOEMO 3arasibHi 3aBAaHHSA

@ O6Hapy»xeH Mnarnat: 0,09% https://naurok.com.ua/metodichna-st... id: 16

HayKOBO- OOCAIAHNLBKOT AiaNbHOCTI y4HiB (Tabn.1.2) Tabnuus 1.2 3arafbHi 3aBAaHHSA HayKOBO-
OOC/iOHULBbKOI AiS/IbHOCTI YYHIB
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3aBaaHHA 3MIiCT 3aBAaHHA Po3WIMpeHHA cBiTOrNaay y4HiB HaykoBo-gocnigHuubka poboTa
JgoroMarae€ y4yHaMm 1 wono AOCArHEHb BiTYM3HAHOI MOrAnbuTy po3yMiHHSA Cy4aCcHMX HayKOBUX Ta
3apybiXKHOI HayKn [OCATrHEeHb, 03HANOMUTUCA 3 iICTOPIED HAaYKN Ta BIAKPUTTAMU K BiTYUSHAHUX,
TakK i 3apybiXKHUX y4eHnX. Lle po3LnpIoE IXHin CBITOrNaa Ta CTUMYJIHOE iIHTEepecC A0 HayKMu.
BuasneHHs Hanbinbw LLINAXOM HayKOBUX AOCANIAXEHb BYMTENI MOXYTb 2 064apOBaHUX YYHIB i
PO3BUTOK BUABUTU 064ap0BaHNX YYHIB Ta CTUMYJIIOBATM iX TBOPYUX 34iO6HOCTEN PO3BUTOK iX
TBOp4YMX 34ibHOCTEN, WO CrpMAE POPMYBAHHIO HOBUX 3HaHb Ta BiAKPUTTIO NOTEHLUIiany y4HiB.
AKTUBHE 3a/ly4eHHs Y4YHiB 00 HayKoBi OOCNig>XeHHS HaguxaloTb YYHIB Ha BJIacHi 3 npouecy
CaMOOCBITW Ta MOLUYKM Ta BUBYEHHSA HAaYKOBOIro MaTepiany. BoHM CaMOpPO3BUTKY HaBYalTbCA
BYMTUNCSH CaMOCTINHO, PO3BMBAIOTb HAaBUYKM MOLLUYKOBOI poboTK Ta aHanily iHopMaLlii.
BoockoHasneHHS BMiHb | Yepe3 npoBedeHHA HayKOBUX AOCAIAXKEHb YYHi 4 HABNYOK CaMOCTIMHOT
poboTK, OTPMMYIOTb MOXXJINBICTb PO3BMBATM CBOI HABUYKM Y MiABULLLEHHSA PiBHA 3HaHb Ta
BuBpaHin ranysi, 36inbLUy04n CBiN piBeHb epyaunLii epyouLil B TUX rasny3aX HayKu, Ta 3HaHb. SKi
LikaBnsaTb y4HiB OpraHiszauia HaykoBo- lNpoBeaeHHA HayKOBUX AOCAIAXKEHb CApUAE 5
OOCNiAHMLUBKOI AianbHOCTI norAnbneHHo 3HaHb Y4HIB 3 BUbpaHOoi ranysi Ta y4HiB onas
BAOCKOHaJIeHHA fornomMarae€ iM BU3Ha4YMTuy CBOI MpodecCinHi iHTepecu npouecy HaB4YaHHA Ta Ta
opieHTauii gna manbyTHbOI Kap'epn. npodopieHTauil O)xepeno: po3pobseHo aBTopoMm 24
HaykoBo-gocnigHuubka poboTa B WKiIbHOMY HaBYaHHI BUSHAETLCA SIK BaXKJIMBa negarorivyHa
TEXHOOrIf, WO CrpUSE rnmboKoMy 3aCBOEHHIO 3HaHb Ta PO3BUTKY KJIKOYOBUX HaBUYOK. Lis
MeToAMKa Ba3yeTbCs Ha NEeBHUX NMPUHLMMAX, WO BU3HA4YaloTh il ePeKTUBHICTb Ta 3HAYYLLICTb Y
negaroriyHomy npoueci. O. [13t06eHKo 3a3HavaE, Wo HayKoBO-A0CNiAHULbKa poboTa
FPYHTYETLCA Ha MPUHLMUMI €GHOCTI HaBYaHHSA, BUXOBaHHA Ta PO3BUTKY. ABTOpP MiAKPECIIOE, Lo
HayKOBO-O0C/igHMUbKa poboTa nonsrae B CUHTE3i ypoO4HOI Ta NO3aypo4dHOi AiSIbHOCTI.
MoLyKoBi NPOeKTU Ta AoCNiAHNLBKI po60TU MOXYTb BiAbyBaTUCA AK Yy MeXax YPOKiB, Tak i no3a
HUMW, WO CNPUSE THYYKOCTI Ta iHOMBIAYyani3auii HaB4YaHHA. Llen nigxia [o3BoAsE 3aay4aT Y4HIB
[0 aKTMBHOI CaMOCTIiNHOI poboTK Ta po3BUTKY iXHiX iHTepecis [35]. C. BacunbeBa BBaXkaeg, LLO
e(eKTMBHICTb MOLWYKOBO-A0C/iAHNLbKOI pob0oTK 3yMOBJIEHa COLUiaJibHUMU MPUHUXMAMK, a caMe
KOMMMJEKCHUM BMJINBOM MNefarorie, couiymy Ta pogunHu. CriiBnpaus BCiX LNX CTOPIH € Ba>XIMBOIO
ONs yCcniWHOT peanisauii 4oCNiAHNLBKUX NPOEKTIB YYHiB. BunTteni, 6aTbkKn Ta iHLWI YNeHn
CoLia/IbHOro cepefoBuLLa CAPUAIOTL CTBOPEHHIO CIPUATANBUX YMOB A1 PO3BUTKY HayKOBO-
DOCNiAHVUBKOI AiANbHOCTI Ta NiATPUMYIOTb iHTEepecu y4HiB y uUin cdepi [36]. B. XuMuHeub
BUAINSAE HACTYMHI MPUHLUMUNAN, Ha AKX ByOyETbCSA HayKOBO- AOCAIAHVLBbKA AigNbHICTb [37]:
MpunHuMn gocTtynHocTi — MpuHUMN NnpupogHOCTi — MpuHUMN HAao4YHOCTI abo
ekcnepmMeHTanbHOCTI — lMpnHUKMN cBigoMOCTI i camogianbHocTi ABTopm B. LLennko Ta H.
KylwHapeHKO NigKpecnaooTh, WO OpraHizauis HayKoBo-4oCAiAHNLbKOI poboTn 6a3yeTbCs Ha
Taknx npuHumnax [38, ¢.56]: [ JocnigHULUbKa aKTUBHICTb YYHIB iCTOTHO HabnmxeHa Ao
HaYKOBMX OOCAiA)XeHb i YacTo 36epiraeTbCa BNPOAOBXK IXHbOIMO AOPOCSIOro XUTTS. [| TemMn
nocnipxeHb 060B’A3KOBO MOB’'si3aHi 3 OCBITHIMM WinsgMu, 3arabHUMK notpebamm cycninbCcTBa Ta
aKTyasbHUMK npobnemamu. 25 [| MpoBeAeHHSA YCMNILWHNUX HAaYKOBUX JOCNig>XeHb nepenbayvae
MOEQHAHHA CNPAMOBaHOI AOCAIAHNLbKOT po60TK 3 iHILiaTUBHOD, CAaMOCTINHOK LiANbHICTIO Y4YHIB,
SIKa € OCHOBOIO IXHbOI0 iIHTENEKTYaIbHOr0 3pOoCTaHHA. AHaNi3 HAYKOBUX O)Kepes 003BOJISE
CTBEPAOXXYBaATW, WO HAYKOBLi MOXYTb BUAINATWU Pi3HI MpuHUMNN
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HayKOBO-O0CNiIAHULBbKOI AiS/IbHOCTI YYHIB 3a/71€)KHO Bif IXHbOro Niaxony Ta KOHTeKcTy. OaHak,
AEeSKi 3arasibHi NPMHUMNAKM YacTo BiA3HavaTbCa binbLliicTioO gocnigHukie (prc.1.4). Peanizauia
MeTo[o0/10riYHa NPaKTUYHMX 0BrpyHTOBaAHICTL pe3ynbTaTiB KpeaTuMBHICTL Ta ETUYHICTB
iHHOBaUil MpuHUMNX HayKoBO- AKTUBHa y4acTb CniBnpaus Ta y4HiB 0O6MiH 3HaHHAMM
DOCNiQHULUBKOI AisnbHOCTI Puc. 1.4. MNpuHUMNXM HAayKOBO-A0C/i GHULbKOI AiS/IbHOCTI YYHIB

D>xepeno: po3pobneHo aBTopoM Po3KpureEMO 3MIiCT NpencTaBaeHUX NpUHUKMNIB: [| AKTUBHA y4acCTb
Y4HiB - nepenbayvae 3anyy4eHHS Y4YHIB 40 aKTUBHOI poJii B yCiX eTanax [OoCniAHNLBKOT poboTw,
rnoYmHatoym Big BMbopy TeMn 00 NpeacTaBAeHHS pe3ynbTaTiB. AKTUBHA y4acTb CNPUSE PO3BUTKY
CaMOCTINHOCTI, BigNOBiAasIbHOCTI Ta TBOPYOro MUCJIEHHS YYHIB. || KpeaTuMBHICTb Ta iHHOBaU,il -
HayKOBO-AO0CNIAHNLbKA AiSSIbHICTb CNPUAE PO3BUTKY KPeaTUBHUX 3A4iIOHOCTEN Y4HIB Ta CTUMYIOE
IXHIO 30aTHICTb 40 3HAaXOAXXEHHS HOBMX NiAX0AiB Ta igen. Baxxnmeo nigTpnMyBaTu B Y4HIB
iHHOBaLiMHMI Nigxia Ao BupiweHHa npobnem Ta focnifgxeHb. 26 [| MeTononorivyHa
0B6rpYHTOBaHICTb - HAYKOBO-A0C/IiAHNLBbKA AifNbHICTb 6a3yETLCA Ha BUKOPUCTaHHI HAYKOBUX
MeTOo4iB Ta migxoais, wo 3abe3nedye 06'EKTMBHICTb Ta AOCTOBIPHICTb pe3yabTaTiB. Baxknneo
HaBYUTW YYHIB NPaBUIbHO (DOPMYIOBATU riNoTe3n, CTaBUTU 3aBAAHHA Ta BUKOHYBATH
eKcnepuMeHTu. || Peanizauia npakTUYHNX pe3ynbTaTiB - OAWH i3 FOIOBHUX NPUHLMMIB HAayKOBO-
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DOCNiAHULUBKOT AiS/IbHOCTI - L@ NpakTUYHa KOPUCTb Ta 3aCTOCYBaHHA OTPUMaHUX pe3ysbTaTiB.
Y4Hi MOBMHHI 6a4NTN KOHKPETHY KOPUCTb Bif CBOEI AOCAIAHNLBKOI po60oTH, WO MOXE BUABUTUCS
B PO3B’A3aHHI NpakKTU4YHUX Npobnem abo NoKpalleHHi AKOCTi XXUTTA. [| ETUYHICTb - YYHi NOBUHHI
OOTPUMYBATUCHA €TUYHUX NPUHLMNIB Mig Yac NpoBefeHHSA JOoCNig)KeHb, BKJ0Ya4ym noeary Ao
rnpaB Ta BiAMOBifalbHE BUKOPUCTAHHA AaHUX. Ba)KAMBO HaB4YUTU YYHIB 4iATK BigNOBiAabHO Ta
€TNYHO B YCiX acrneKTax HayKOBO-A0CAiIAHNLbLKOI AisnbHOCTI. [| CniBnpausa Ta obMiH 3HaHHAMW -
Y4Hi MOBWHHI NpauloBaTV B KOMaHAi Ta akTUBHO CMiBANpaLBaTW 3 iHWWMN y4aCHUKaMWU
HayKOBOI0 npouecy ANs OOCArHEHHS CninbHUx uinen. Li npuHumMnn cTaHOBAATb OCHOBY
YCMilWHOro Ta eheKTUBHOr0 BUKOHaHHSA HayKOBO-O0CNIAHNUBKUX MPOEKTIB YHYHAMU Ta CrpUSAI0Tb
IXHbOMY HayKOBOMY PO3BUTKY. MeTofos10rig AOCAiAHULBbKOI Ai/IbHOCTI € HEBIA EMHOIO
CKJ1a[0BOIO Cy4aCHOro OCBiTHbOro npouecy. BoHa Bigobpa)kae CyKynHiCTb HaBYalbHO-
ni3HaBaJIbHUX MPUNOMIB, SIKi HE NMLIEe AOoNMoMaraloTb YYHAM 3HaANTKW BignoBigi Ha NpobnemHi
MATaHHA, @ N CNPUAIOTb PO3BUTKY IXHbLOI CAMOCTINHOCTI Ta TBOPYOro MncneHHs. Llen nigxig
CTUMYJIIOE YYHIB [0 aKTUBHOI MOLWYKOBOI Ais/IbHOCTI, 3abe3ne4vyoyn rapMoHinHUA PO3BUTOK
0COBMCTOCTI Ta 3MILHIOYX HAaBUYKIM CRiBNpaLi Ta KOMYHiKauii. BaXx/IMBUM acnekToM
MeTo0J10riT [OCNIAHMUBKOT AiANIbHOCTI € TAaKOX Mpe3eHTauis oTpMMaHux pesynbTaTiB, Wo
CMPUSE PO3BUTKY HaBUYOK My6sIiYHOr0 BUCTYMy Ta BMiHHIO Y4iTKO Ta CUCTEMATUYHO
BUCNOBJIOBATU CBOI AAYMKM Ta BigKpuTTA. 27 1.3. MeToan Ta popmMm peanisauii HayKoBo-
MOLIYKOBOI Ta AO0CNAIAHNLbBKOT AiS/IbHOCTI y4HIB MeToaon0risa oCNniAHMUBKOI AiSNAbHOCTI BKJOYaE
B cebe Habip cTpaTerin Ta MeToAiB, AKi AOoMOMaraTb BUPILLYBaTK CKNaAHI NpobaeMHi NUTaHHS.
Li meTOAN CTMMYIOIOTb CAMOCTINHICTb Ta aKTUBHMIA NOLUYK YYHIB, CMPUSAIOTb PO3BUTKY 1X
0cobunCTOCTI, @ TaKOXK BUMaralTb NMPe3eHTalii oTpuMaHnx pesynbTaTiB. Llen nigxin 3aexxgn
nepenbaya€e po3B’A3aHHA HETPUBIasIbHMX 3aBAaHb, AKi NOTPebylOTb BUKOPUCTAHHA
Pi3HOMaHITHMUX MEeTOAIB | iHTerpauii 3HaHb 3 pi3HUX NpeamMeTie. MeToan HayKOBO-AOCAIAHULbKOT
OiANbHOCTI € K/IOYOBUM iHCTPYMEHTOM, SIKUIA OO3BOJISE YYHAM aKTUBHO B3aEMOLIATHY 3
HaBYaJIbHUM MaTepianoM, OOCNiAXXYBaTW LiKaBi TEMN Ta PO3BUBATK HABUYKN CaMOCTINHOCTI Ta
TBOPYOCTIi. BUB4EeHHS MeTOAiB HAYKOBO-A0C/iAHNLBKOI AiASIbHOCTI O03BOJISIE Kpalle 3p03yMiTu,
AK YYHi MOXKYTb AOCNIOXXYBaTK Pi3Hi aCNeKTN HAaBKONIMLLUHLOrO CBITY, BUpillyBaTn npobnemu Ta
pobuTn BioKpUTTS. BaXXMBMM eNleMeHTOM € iHTerpauis MeToliB HayKOoBO-40CNI AHNLLKOT
OiANbHOCTI 3 OCHOBHMMM NpegMeTaMn HaBYaHHSA, LLLO CMIPUSAE KOMMJIEKCHOMY PO3BUTKY Y4HIB Ta
36aravye ix 3HaHHA. BinbLWicTb HayKOBLIB BUAINAIOTL Taki MeToan
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HayKOBO-O0C/iOHULbKOI AiSNbHOCTI YYHIB (Tabn.1.3): Tabnvusa 1.3 MeToam HayKoOBO-
OOCNiAHUUBbKOI AiANAbHOCTI YYHIB

MeToa 3MicT MeToAda AHani3 YYHi MOXXYTb NPOBOAMNTU AOCAIAXKEHHS WAAXOM 1 niTepaTypHUxX
BMBYEHHSA NiTEPaTypPHUX OXKEpPEs Ha NeBHY TeMy abo HaykoBuX axkepesn npobnemy. Y4Hi MoXyTb
CTBOpPIOBATU eKCMepuMeHTasibHi cueHapii 2 EKCnepuMeHT ans BUBYEHHS MeBHUX sBULL, abo
BiAMOBiAen Ha NTaHHSA. NpoBeAeHHS aHKeT cepef CniBpobiTHNKIB, pOBECHUKIB AHKETYBaHHA Ta
3 abo iHWKnX 3auikaBneHnx ocié gna 36opy AaHUX Ta ONUTYBAHHS OLLIHKM OYMOK. YYHi MOXYTb
MPOBOANTM CNOCTEPEXXEHHSA 3a ABULWaMK, 4 CnocTepe)xeHHA niabmm abo nogiamn, wob
3p0O3YyMIiTKM iIXHIO NPUPOAY Ta B3aEMO3B's13kM 5 MogentoBaHHS CTBOpeHHA Mmoaenen abo cumynsauin
aona gocnigykeHHsa 28 cknagHux npouecie abo cuctem. 36ip, obpobka Ta aHani3 gaHUX 3 METOIO
BUCHOBKIB Ta 6 AHani3 faHux hopMyntoBaHHA rinotes. [ocnigXeHHS B BUKOpUCTaHHSA OHNANH-
pecypciB ons 3HaxoO)XeHHA 7 iHTepHeTi iHpopMauii Ta gocnig>XeHHs neBHUX TeMm Peanizauia
MPOEKTIB, WO BMMaratoTb gocnigHuubkoro 8 NMpoekTHa poboTa niaxony 40 PO3B’A3aHHSA
npo6sem abo CTBOPEHHS iIHHOBALUIMHMX NPOAYKTIB MopiBHANBHWIA [MOPIBHAHHSA Pi3HUX PaKTOpIB,
aBuLl, abo cuTyauin ana 9 aHaniz BUABNEHHS 3a71€)KHOCTEN Ta BU3Ha4YeHHS BNauBy >xepeso:
[35, 36, 38, 39] BuKkopucTaHHS pi3HMX MeTO4iB HayKOBO-A0CAIAHOI pOo6OTN YHYHSAMM Ha YpPOKax
MaTeMaTUKWN € HaO3BUYaNHO Ba>KJIMBUM 018 IXHbOro BcebiyHOro po3BuTKy. Lle cnpusie po3BuTky
Pi3HOCTOPOHHIX HAaBMYOK, iIHOMBIAYai3auUii HaBYaHHS, MiOBULEHHIO iIHTepecy A0 NnpeaMeTa,
hopMyBaHHIO HaYKOBOIr0 MUCNIEHHS Ta NiAroToBUiI A0 ManbyTHLOro. Byntens, Akui 3abesnevye
LII0 Pi3HOMAHITHICTb, CTBOPIOE CMPUATANBI YMOBU A5 HABYaHHS, pobuTb noro 6inbuu
ePeKTUBHUM i LiKaBUM A4 Y4HIiB. MeTo4 CrocTepe)XeHHs € N0YaTKOBUM eTanoM baraTbox
nocnipxeHb. Y4HI MOXKYTb CrocTepiraT 3a MaTeMaTUYHUMN 06’€EKTaMK Ta npouecamu,
3anmncyBaTu CBOI CNOCTepeXeHHS | pobuTm BUCHOBKN Ha OCHOBI OTpUMaHuUX gaHux [40].
Hanpuknapg, nig 4ac BUBYEHHSA reoMeTPUYHNX PIryp Y4Hi MOXKYTb BUMIpPIOBaTUN KYTU Ta CTOPOHMN,
aHafizyBaTW iXHi BACTUBOCTI Ta 3anucyBaTun pe3ysbTaTn. ONNCOBNIA METOA O03BOJISE YYHAM
hopmMyoBaTN BIACHI CMOCTEPEXEHHS | BACHOBKMW. Llern MeTo4 po3BMBAE HAaBUYKN TOYHOIO
BUPaXKEHHSA OYMOK i CTPYKTYpyBaHHS iHhopMaluii [40]. EkKcnepuMeHTanbHUM meToa nepenbayac
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AKTMBHE BTPYYaHHSA y OOCAIOXKYBaHNI NpoLec A1 BUBYEHHS MO0 BacTUBOCTeN abo nepesipku
rinotes. Ha ypokax MaTeMaTUKN EKCMEPUMEHTU MOXKYTb BKJIOYATN MOAE/IOBAHHS
MaTeMaTUYHUX CUTYaLiln, BAKOPUCTaHHSA NporpaMHoro 3abesneyeHHs N9 CUMyNALUiA Ta aHanisy
naHux [41].
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Hanpuknapg, nig 4ac BUBYEHHSA TeOpil MMOBIPHOCTEN YYHI MOXYTb MPOBOAUTU €KCNEPUMEHTHN

3 BUMNagKOBMMU MOAIAMU (KNOAaHHS MOHETU, rpasbHi 29 Kybnkmn) Ta aHanizyBaTn oTpMMaHi
pe3ynbTaTn AN NepeBipKN MaTeMaTUYHUX rinoTes. MooentoBaHHSA € BaXKJIMBUM METOLOM Y
MaTeMaTUYHUX OOCAIAXKEHHAX. YYHI CTBOPIOIOTbL MaTeEMaTUYHI Moaeni Ansd onnucy peanbHuX
npoLecis i ABULL, BUKOPUCTOBYOYN MaTeEMaTUYHI (hOpMynu i piBHAHHA. Llen meToa Aonomarae
3P0O3yMiTH, 9K MaTeMaThKa 3aCTOCOBYETLCA ANA BUPILWEHHA NPaKTUYHUX Npobnem [42].
Hanpuknag, y4Hi MOXKYTb CTBOPIOBaATU MOAENi A5 MPOrHO3yBaHHSA EKOHOMIYHMX NPOLECIB,
aHanizy ekKonoriyHmx gaHux abo onTumisauii iHXXeHepHUX pilleHb. AHani3 gaHux BKO4YaE 36ip,
06pobKy i iHTepnpeTaLito YNCNOBOI iHopMaUiil. Y4HIi B4UaTbCA BUKOPUCTOBYBATW Pi3HI MeTOoaN
CTaTUCTUYHOroO aHanisy, byaysaTun rpadiku i giarpamu, iHTepnpeTyBaTuh pesyabTaTh i pobntun
BMCHOBKM Ha OCHOBI gaHux [43]. Hanpuknag, y4Hi MOXYTb NPOBOANTN AOCNIAXKEHHS Ha OCHOBI
3ibpaHux gaHMx Npo noroay, AeMmorpadivyHi NoKasHUKK abo pe3ysbTaTu ONUTYBaHb, aHaNi3yHo4N
OTpMMaHi AaHi 3a AOMOMOro CTaTUCTUYHMX MeToAiB. MeTo4 po3B’'A3yBaHHSA 3a4ad €
TpaguuinHuM, ane Haa3Bu4arHoO ePeKTUBHUM A9 PO3BUTKY MaTeMaTUYHUX HAaBNYOK. YYHI
OTPUMYIOTb NPaKTU4YHI 3aBAaHHS, SKi NOTPebyoTb BUKOPUCTAHHSA Pi3HUX MaTeMaTUYHUX MeTOAiB
i npunomie. Lle MoxXyTb ByTr 3apadi Ha onTMMI3aUito, 3afadi 3 NnapaMeTpamMu, JIOFiYHI 3ajadi Ta
iHWi [43]. MpoekTHMI MeToa nepenbayvya€e BUKOHAHHSA YYHAMU KOMMJIEKCHUX 3aBAaHb, SAKi
iHTEerpyTb 3HaHHSA 3 Pi3HMX PO34iNiB MaTeMaTUKKN Ta iHWKX HayK. MpoeKTn MOXyTb ByTu
iHOMBIAYyanbHMMN abo rpynoBUMMN i BKJKOYATWU BCi €Tann HayKoOBOro AOCIAXKEHHS: Bif
dopmynioBaHHS Nnpobnemn Ao npeseHTauii pesynbTaTiB [44, 45]. Hanpuknag, y4Hi MOXyTb
npauoBaTh Hag NMPOEKTOM 3 MOAESIIOBaHHA EKOHOMIYHMX NPOLECiB, AOCNIAXKEHHS eKONOriYHNX
npobsaem, CTBOPEHHS MaTEMaTUYHNUX MOAENEN OIS Pi3HUX rasy3en HayKun i TexHiku. 30
3asly4eHHs y4YHiB 00 HayKOBO-AOCAiAHOI AiAIbHOCTI 3a AOMNOMOrol Pi3HUX METOAIB A03BOJISIE
PO3BMBATU Y HUX LUMPOKUIM CNEKTP HaBUYOK. Hanpuknag, ekcnepuMeHTasbHi MeToaun
pornomaratlTb Y4HAM 3000yBaTy NpakTUYHi HaBUYKM poboTn 3 obnagHaHHAM, PO3BMBAIOTb
TOYHICTb | YBa)KHICTb. MeToan MOAEN0BaHHSA CNPUAIOTbL PO3BUTKY abCTPaKTHOr0O MUCIEHHS Ta
BMiHHIO CTBOPIOBATU MaTeEMaTUYHI MOdeNi peasibHUX NpoLECiB. AHaNiTUYHI MeToaun, TaKi fK
CTaTUCTUYHUI aHanNi3, 4ONOMaralTb YYHAM HAaBYMTMCA NpaLioBaTh 3 BEUKMMK obcaramm
OaHNX, BUABJISATN 3aKOHOMIPHOCTI Ta pobuTn BUCHOBKU. KOXXKEH y4eHb Ma€ iHAMBIiAYyabHi
ocobnmBocTi Ta ynogobaHHSA B HaBYaHHI. BUKOpUCTaHHSA pi3HMX MeTOAiB HayKOBO-O0C/igHOI
pob0oTn [O3BOSAE BUMTENIO afanTyBaTU HaBYabHUIA NpoLec A0 NOTPe® KOXKHOro yYHS.
Hanpuknapn, oouH y4eHb MOXKe NMPoSaBaAaTU Binblwni iHTepec Ao eKCNePUMEHTIB, ToAi SK iHWNN -
[0 TeopeTUudHMX JocnigxeHb. HagaHHa MoxXnmnBocTi Bubopy mMeToAis poboTu nigasuLLye
MOTMBALO YYHIB Ta cripusie 6inbll rnnboKkoMy 3aCBOEHHIO MaTepiany. Pi3HOMaHIiTHICTb MeToAiIB
HayKOBO-O0C/igHOI poboTn pobuTb YpokM MaTeMaTuUKM BinbLl LiKaBUMK | 3aX0na04YMmMn gas
YYHiB. BUKOPUCTAHHSA iIHTEPAKTUBHNX METOLIB, TAaKMX K NPOEKTW, JOCiOXKEeHHS, rpynoBa
poboTa, CTUMYJIIOE iHTEPEC y4HiB 40 npeaMeTa. BoHn 6avyaTb, 9K MaTeMaTUYHI 3HaHHS
3aCTOCOBYIOTbCS Y peanbHOMY XUTTi Ta HAYKOBUX OOCAIAXKEHHAX, LLO MigBULLYE IXHIO MOTUBALLIO
00 HaBYaHHA. BUKopncTaHHS pisHUX MeToAiB HayKOBO-A0CNiAHOT po6oTn cnpuse hopMyBaHHIO
HayKOBOI0 MUCJ/IEHHS Y Y4YHIiB. BOHW BYaTbCs CTaBUTU AOCAIAHULbLKI NMTaHHA, hOpMytoBaTU
rimnoTesun, NnaHyBaTW i NPOBOOUTUN EKCMEPUMEHTH, aHani3yBaTu pe3yabTaTn i pobuTtn BUCHOBKW.
Lle po3BMBa€E KPUTUYHE MUCIIEHHS, 30aTHICTb 40 CaMOCTIMMHOINO MPUNHATTS pPilleHb Ta
apryMmeHTauii cBOiX BUCHOBKIB. [JoCnigHMUbKa OiSNbHICTb 3aBXAW CTaBUTb Nepes y4HAMN
3aBAaHH4, WO BMMaralTb HECTaHAAPTHOrO Migxoay Ta TBOPYOro MUC/EHHS. Lle Moxke ByTun
BUpILLEHHA CKNagHoI NnpobaemMun, NowykK iHHOBaLIMHOMO pilleHHA abo BUABNEHHSA BiAMIHHOCTEN Ta
3a1eXKHOCTEN Y MeBHUX ABULWax 4m npouecax. LLob pocartm ycnixy y AoCAiAHWULLKIN iSNbHOCTI,
YYHi MOBUHHI BUKOPUCTOBYBaTU 31 pi3HOMaHITHIi METOAWN Ta iIHCTPYMEHTU, TakKi AK aHani3
HayKOBUX AXKepes, eKCNepuMeHTU, aHKeTyBaHHSA, CNOCTEPEeXXEHHS, MOAEe/IIOBaHHSA Ta aHani3
DaHuX. [HTerpauia umMx metoais A03BOJISE OTpUMaTKM Binbll NOBHE Ta 06’€EKTUBHE YSABNEHHSA NPO
nocnigxysaHy npobnemy Ta 3pobuTtn 06rpyHTOBaHi BUCHOBKW. OAHUM 3 Ba>K/IMBUX aCNeKTiB
MeTOL010ril AOCAIAHNLBKOT OiSNbHOCTI € iHTerpauia metanpeaMeTHMX 3HaHb. Lle o3Hayvae, wo
Y4Hi MOBUHHIi BUKOPUCTOBYBATU 3HAHHSA 3 Pi3HUX NMPeaMEeTIiB 4151 pO03B’A3aHHA NOCTaBIEHOI
npobnemu 4m BiANOBIAI Ha NUTaHHA. Takun NiAXiA CNPUAE PO3BUTKY Y3araJibHOY0r0o MUC/IEHHS
Ta BMiHHIO 3aCTOCOBYBaTW HabyTi 3HAHHSA B Pi3HUX KOHTeKCTax. [pe3eHTauis oTpuMaHux
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pe3ynbTaTiB € HE MEHLU Ba>kKJIMBO CKJ1Aaf0BOK OOCNIOHNUBLKOI AiANbHOCTI. Lle 03BONSE yYHAM
NMPOAEMOHCTPYBATU CBOI AOCATHEHHS, NOAINNTUCSA 3HAaHHAMN Ta BUCJIOBUTU BJSIaCHIi AyMKW nepeq
ayauTopieto. MNMpouec NioroToBKMN Ta NPOBEAEHHS Npe3eHTauii CNpUsSE PO3BUTKY HAaBUYOK
ny6aiyHOro BUCTYNy, BMiHHIO e(peKTUBHO KOMYHIKYBaTW Ta apryMeHTyBaTW CBOI nornsgu.
MeToan AOCAIAHULLKOT AiANbHOCTI € ePEKTUBHUMUN IHCTPYMEHTaMM Y hopMyBaHHI
KOMMNETEHTHOro Ta TBOPYOro Nigxoay A0 po3B'A3aHHA NpobieM. BOHM cnpusaloTb PO3BUTKY
CaMOCTINHOCTI, KPUTUYHOI O MUCJIEHHSA Ta KOMYHIKaTUBHUX HAaBNYOK Y4HIiB, @ TaK0oXX AornoMarae
M 3p03yMiTN BaXK/IMBICTb iHTerpauii 3HaHb 3 pi3HMX obnacTen oNs yCnilWHOro BUpiLLeHHS
CKNlagHuX 3aBAaHb. MNpun opraHisauil HAYKOBO-A0CIAHNLLKOT OiiIbHOCTI YYHIB Ba)K/1IMBO
BPaxOBYBaTW HAaYKOBUN, CUCTEMHUIA Ta KOMMJIEKCHUI XapaKTep LbOro npowecy, Lo 6asyeTbcs
Ha pe3ysbTaTaM Mi3HaBasIbHOI AiANIbHOCTI N CMPAMOBAHUNA Ha NOLUYK OPUriHaJIbHUX pilleHb Ta
CTUMYJIIOBAHHS TBOPYOi aKTUBHOCTI. LI dhopma Aiss/IbHOCTi AO3BOJISE KOXKHOMY YYHEBI
peanisyBaTu CBOI iHTeNeKTyaJsibHi Ta TBOpPYi 34i6HOCTI, po3BMBae NoTpeby B MOCTINHOMY
CaMOBAOCKOHA/IEHHI, aKTUBHY FpOMaAsHCbKY MO3ULi0 Ta 34aTHICTb 40 TBOPYOro
camoBupakeHHs. Lle e 6a30Boto nepefyMoBOIO A8 (hOPMYyBaHHSA 0COBUCTOCTI K aKTUBHOIO
cyb’ekTa ni3HaHHSA. 32 HaykoBLUi BUAiNAOTb OCHOBHI (hOpMU HayKOBO-A0CAI AHNLbKOT AiANIbHOCTI
YYHIB 3a Takumm kputepiamum [39]: — HayKOBO-AOCAIAHULUbKA OifJ/IbHICTb 9K CKJlagoBa
HaB4YaJIbHOro NMpoLecy - NoBiAOMEHHS, AONOBIAi, pedepaTu, Ta YHYHIBCbKI NPOEKTU €
cnocobamMu, 3a 4OMOMOrO AKUX YYHI MOXKYTb OOHECTW CBOI AOCNIAXKEHHS Ta 3HAaHHA A0
CMiNIbHOTWN; — HAayKOBO-AOCAIAHNLbKA AiS/IbHICTb, WO AOMNOBHIOE HaBYaIbHUIM MpoLec:
hakynbTaTUBHI 3aHATTA, CMELKYPCK, Ta Y4acTb Y F'ypTKax CTBOPIOIOTb A0AATKOBI MOXJINBOCTI
0N yYHIB po3LUMpPOBaTU CBOT AOCAIAHULUbKI 30i6HOCTI Ta nornnbatoBaTn CBOI 3HAHHS,
HayKOBO-AO0CNIAHNLbKA AiSNbHICTb, WO 34iNCHIOETLCA NapanesibHO HaB4YalbHOMY MPoLLecy:
KOHKYPCU-3aXNCTU HAaYKOBO-A0CNIAHNLBKUX pobiT pi3HOro piBHA, TypHipu Ta oniMniagw,
[03BOJISIIOTb YYHSM PO3BUBATU CBOT AOCAIAHULBKI HABUYKM NapanesibHO 3 OCHOBHUM
HaBYaJIbHMM NpouecoM. MNMoroa>KyeMochb 3 AyMKOIO A. AHAPYLUKO, WO HAayKOBO-AOCAiIAHMLbKA
OiINbHICTb YYHIB Nig 4YacC YPOKIB € Ba)XJ/INBOK CKJ1a[A0BOI HaBYaJIbHOr0O NPOLECy, sika CrpUsie
AKTMBHOMY 3aJIy4E€HHIO YYHIB 40 BNIACHOM0 HaBYaHHSA Ta PO3BUTKY IXHIX aHaNITUYHUX Ta TBOPYUX
3nibHocTen [46]. ABTOp BUAINSE Taki hopMU HayKOBO-AOCAIAHULBbKOI OiNIbHOCTI, SKi MOXYTb
OyTn BUKOPUCTaHI BYNTENSAMU Nif Yac ypokiB: MMoBifOMAEHHS - Lle 0AUH i3 cnocobiB nogaHHSA
pe3ynbTaTiB HAYKOBUX JOCAiAKeHb abo aHanidy. Y KOHTEKCTi HaBY4aHHSA BOHU MOXXYTb ByTK
npeacTasseHi y hopmi nncbMoBux pobiT, npeseHTauin abo ycHUX BUCTynNiB Nnepen ayaAnTOpPIELD.
Lls dobopMa [O3BONAE YHHAM CUCTEMATU3YBATU OTPUMAHI 3HaHHSA Ta NOAINTUCA HAMIN 3 iHLWUUMW.
[onoBiai - ue netanbHe BMKaAeHHs pe3ynbTaTiB AocNiaXeHHs abo aHanisy neBHoi npobaemu
nepen ayamTopieto. BoHM 4acTo BUKOPUCTOBYIOTLCHA Ha KOHepeHLUisax, ceMiHapax abo B
HayKOBUX rypTKax. [JonoBiAb A03BOJISIE YYHSAM MPOAEMOHCTPYBATUN CBOI HAaBUYKM Ny6niyHOro
BUCTYMY, @ TAaKoXX 0BMiHATUCS inesaMmun Ta oTpumaTu dinbek Big iHWKMX y4yacHuKiB. 33 OebaTtn Ta
06roBOpEeHHSA MOXKYTb CTATK YaCTUHOK YPOKIB 3 Pi3HMX NpeAMETIB, L0 CNPUSE PO3BUTKY
KPUTUYHOIO MUCSIEHHS Ta apryMeHTauii. Y4Hi MOXXyTb O0CNIAXKYBaTW Pi3Hi TOYKM 30py Ha NEBHY
npobnemy Ta obrosoptoBaTy iX Ha OCHOBI HAaYKOBMX (haKTiB Ta A0Ka3iB. PethepaTn - Le KOPOTKUN
HayKOBUI BMKag NeBHOi Temun abo npobaemun, aKuin 3a3BruYan MiCTUTb aHani3 NiTepaTypHUX
h)xepen Ta BNlaCHi BUCHOBKKM aBTopa. MiaroToBka pedepaTy CNpUSE pO3BUTKY HaBUYOK
MOLLYKOBOI pob0TH, KPUTUYHOMO MUCIIEHHA Ta CUCTeMaTuM3aLlil OTPUMaHNX 3HaHb. Y4yuTteni
MOXXYTb OpraHi3oByBaTUl Ha ypoKax AOCAIOHULbKI eKCNepuMeHTH, CMOCTEPEIKEHHSA Ta
[OCNIA>KEeHHS, Lo AonoMaralTb YYHAM 3p03yMiTU Ta 3anaM’aTaTu HaBYasibHUIA MaTepian.
Hanpuknag, ue Mmoxxe 6yTn ekcnepuMeHT 3 ¢isnku, 6ionorii abo ximii, cnpaMoBaHuin Ha
BMBYEHHS NMeBHUX ABULL abo 3aKOHIB. YUYHIBCbKi MPOEKTU - L@ KOMMJAEKCHI gocniaHuuUbKi poboTn,
AKi MOXXYTb BKJIlOYaTU B cebe ekCcnepuMeHTN, aHKeTYBaHHSA, aHani3 AaHuX, po3pobky NpoToTumnis
TOLWO0. BOHN 003BONAIOTL YYHAM 3aCTOCOBYBATU OTPMMaHi 3HaHHSA Ha NpaKTuLUi, po3BMBaTU
TBOPYICTb Ta NpavuoBaTn Hag peaibHUMUK npobnemamu. 3arasoM, HayKOBO-A0CNIAHMLbKA
DiANbHICTb Ha YpoLi A03BONSE YYHAM BUSBUTK CBOI 34i6HOCTI Ta 3auUikaB/IeHICTb Y NEBHUX
HaykKoBuMx o0bnacTax, a TakoXX NorambuTn po3yMiHHSA HaBYaJIbHOrO MaTepiasly Yepe3 NpakTu4He
3acTocyBaHHSA. OcobnmnBy yBary HayKoBLi NpUAINSI0Tb HAYKOBO-AOCAIAHNLBKIA AiSNbHOCTI YYHIB
y no3akjaacHum 4ac. O. bpoacbka 3a3Ha4a€, Wo HayKOBO-A40CNIiAHULBbKA AiASIbHICTb Y4HIB CaMe
He B HaBYaJIbHUI YacC BiAirpa€e Ba>xJMBY poJb Y IXHbOMY 0COBUCTICHOMY Ta aKafgeMi4HOMY
pO3BUTKY. Lia hopMa AisasIbHOCTI AO3BOJISE YYHAM PO3LLINPUTM CBOT 3HAHHSA, PO3BMHYTU TBOPYI Ta
aHaliTUYHI HABNYKK, @ TaKOX 3aliKaBUTUCS MEBHOK HAayKOBOI rajly33to 4y npobnemoto [47].
Hanpuknag, dhakynbTaTUBHI 3aHATTA B LWKOJIi € 4OAATKOBUMW OCBITHIMU MOXXJIMBOCTSAMMU, AKi
OOMOBHIOOTbL 3arajibHy NMpPorpamy HaB4YaHHS. BoHM 3a3BMYan BiabyBatoTbCs NiCNS 3aKiHYEHHS
OCHOBHUX YPOKIB Ta HaJalTb YYHAM MOXXJINBICTb rAnbLue BUBYaTU KOHKPETHI npeameTun abo
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TEeMMU, WO BOHW 3HaxXoAsaTb 0C06MBO LikaBuMKU. PakynbTaTMBU O03BONSAIOTb YYHSAM BMBYATH
npeamMmeTn abo Temu, sKi 34 MoXXyTb ByTr NO3a MeXxamMm CTaHgapTHOI Nporpamu. Lle moxxe
BKJIIOMATU rAnbLue BUBYEHHA KOHKPETHUX HAaYKOBUX rany3en, MucTeLTBa, cnopTy abo
TexHonorin. PakynbTaTUBHI 3aHATTA O03BONAIOTL YYHAM BMObUpaTn npeamMeTn abo TemMu, SKUMU
BOHU LIiKaBNATbCA, Ta BUBYATU IX HA CBOEMY BJlaCHOMY piBHi. Lle cnpuse iHausigyanisauii
HaBYaHHSA Ta BpaxyBaHHIO NOTPEO KOXKHOro y4HsA. BOHM 4acTo HagaTb MOXKMBICTb PO3BMBATHU
00OAaTKOBI HABUYKMU, TaKi AK TBOPYICTb, NiAepCTBO, KOMYHiKaLlia Ta npobnemHe mucneHHs. Le
AOoMnoMarae y4yHsiM po3BMBATUCH K 0COOUCTOCTI Ta NigroTyBaTMCAa A0 ManbyTHiIX BUKNKKIB [48].
daKybTaTUBHI 3aHATTSA MOXKYTb ByTn BiNbl 3aX0NINBMMUN Ta LiKaBUMU OS5 YYHIB, OCKiNlbKMK
BOHW BUBMPalOTbCA Ha OCHOBI IXHIX BlacHUX iHTepeciB Ta noTpeb. Le Mmoxxe crnpuatu
36epe)KeHH0 MOTMBaALT O HAaBYaHHA Ta MO3UTUBHOMY CTaBJIEHHIO A0 WKOAN. Taki 3aHATTSA
4aCTO HadaTb MOXKJIMBICTb YYHAM NOBAMXKYE CMiNKYBaTUCA 3 BUNTENAMU Ta OTPUMYBaATU
[00ATKOBY MiATPUMKY Ta HAaCTaHOBU 3 TeM, §Ki iX LikaBnAaTb. OcobanBy yBary CbOroaHi
NPUAINATb YYacTi YYHIB Y HayKOBO- A0C/iAHMLUbBKIN poboTi Manoi akagemii Hayk YkpaiHu (MAH).
MAH YkpaiHu € opraHizaui€io 415 TBOPYOro PO3BUTKY YYHIBCbKOI MOSIOAI, WO CMIPUSE 5K
iHTeNeKTyaslbHOMY, TaK i AYXOBHOMY IX PO3BUTKY, @ TaKO>XX FOTYE A0 aKTUBHOI y4acTi Y HAayKOBIn
OiNbHOCTI, JONOMara€e y caMoBM3Ha4deHHi B ManbyTHin kap'epi [49]. Mana akagemis 3any4dae
YYHIB 0O CUCTEMAaTUYHNX HAYKOBO-A0CNIAHNLBKNX, EKCMEPUMEHTaNIbHUX, KOHCTPYKTOPCbKUX Ta
BMHaXiOHMUBbKNX 3aX04iB Yy Pi3HUX ranys3ax, Takux sK icTopis, nitepaTypo3HaBCTBO, MaTeEMaTUKa,
ekonoris, disuka, bionoris, ximisl, eKOHOMiKa, TeEXHIYHa TBOPYiCTb, reosoris, nefarorika,
reorpacdis, CifibCbKe rocnogapcTBO, apxeonoria Towo. MAH Haga€E MOXXAMBICTb YYHSAM
pO3BMBaTW CBOI TBOPYi 34i6HOCTI, CTUMYJIIOE IXHiN iIHTEeNeKTyasllbHU PO3BUTOK Ta CrpUSE
peani3auii iXHboro noTeHuiany y Haykosin cepi [50]. Y4acHUKN MAH oTpUMYIOTb MOXX/INBICTb
HaBYNTUCHA NPOBOAUTUN OOCAIOXKEHHS, aHaNi3yBaTW AaHi, CTaBUTW rinoTe3n Ta BMpiLlyBaTn
HaykoBi Nnpobnemu, Lo cnpusie POPMYBAHHIO IXHIX OCAIAHULBKUX YMiHb. Y4HI, fKi 6epyTb y4acTb
y MAH, 03HanoMNI0I0TbCA 3 AOCATHEHHAMM HAaYKU Ta TEXHIKK, WO 35 Crnpuse po3BUTKY iIXHbLOIO
iHTepecy A0 HayKn Ta NoranbaeHHI0 3HaHb Y KOHKPETHMX HayKoBUX rany3sax. MAH Haga€ y4HAam
MOXJIMBICTb NPONTU NepLUi KPOKU B HAYKOBIN AiaNbHOCTI, [ONOMarae€ iMm 3po3yMiTu, YU LiikaBa iM
HaykoBa poboTa, Ta cnpusie PopMyBaHHIO iXHbOT MaNbyTHBLOT Kap'epn y cpepi HayKN i
nocnipxeHb [49]. Mani akagemil Hayk YKpaiHu BifirpatoTb BaXK/MBY POJib Y CTaHOBJIEHHI Y4HIB
AK ManbyTHiIX HayKOBLiB Ta AOCNiIAHWNKIB, PO3BUBat0YM iXHi TBOpYi 34i6HOCTI, AOCNiIAHNUbBKI
YMiHHA Ta HayKoBUI iHTepec. Lla nporpama cTa€e nepLuoto WKosiow ansd baratbox
CTapLUOK/ACHMKIB Y CBiTi HAYKOBUX A0CAiIAXeHb. Pi3Hi acnekTn HaB4Ya/IbHOro NpPoLecy, a TakoX
iXHiN BNAMB Ha OKpeMUX ocCib Ta KONeKTUB B LiSIoMy BigobparkatoTb iHAMBIAyaNbHa Ta rpynoBa
dhopMn HayKoBO- AOCAIOHULLKOT AiANbHOCTI [51]. IHAMBiAYyanbHa AiANbHICTb YYHIB Ma€ CBOI
ocobnmBocCTi Ta nepeBaru. [o- nepLue, BOHa CAPUSE PO3BUTKY CaMOCTIMHOCTI Ta
CaMOAUCUMNIMIIIHN, OCKIJIbKU YY4E€Hb CAMOCTINHO MPUNMAE PilIEHHS LWOA0 CBOIX HaBYa/lbHUX
3aBOaHb Ta 34iMCHIOE KOHTPOJIb 3a iX BUKOHAHHAM. IHAUBIAyanbHa AifNbHICTb 0O3BONAE
KO>XXHOMY YYHEBi BM3Ha4aTn BNACHI TeMNM HaB4YaHHSA Ta piBeHb CKAaOHOCTI 3aBAaHb BigNOBIAHO
00 noro notpeb Ta 3gibHocTeNn. Kpim Toro, BOHa CTUMYJIIOE OCOBUCTICHNI PO3BUTOK, CMIPUAIOYN
hOopMyBaHHIO KPUTUYHOIO MUCNIEHHS, TBOPYOCTi Ta BMiHHS NpauoBaTh Hag BAAaCHUMU
HegonikaMmu. 3 iHWoOro 60Ky, rpynoBa OisJ/IbHICTb TaKOXX Ma€ CBOI nepeBaru. BoHa cnpuse
PO3BUTKY KOMYHIKaTUBHUX HaBUYOK, CMiBMpaLl Ta 34aTHOCTI NpaLloBaTu B KONIEKTUBI. Y4HI B
rpyni MoXXyTb 0OMiHIOBaTUCA AYMKaMK Ta ifesaMmn, B3aEMHO LOMOBHIOYM OAMH OOHOrO, LU0
cnpuse 6inbw ranbokomMy po3yMiHHIO HaBYasIbHOro MaTepiany. KpiMm Toro, rpynoBa AisfbHICTb
003BOJISIE YYHAM BYNTUCHA B3AEMOLIATN 3 Pi3HUMU NIOObMUN, PO3BMBAOYIN COLiasibHi HaBUYKK Ta
BMiHHS nMpautoBaTh B KOMaHgi. NMpoTe 0bnasi GopMum MatoTb CBOI 0OMeXXeHHSs. IHaAMBiAyaibHa
DiSANbHICTb MOXXe NPU3BECTW A0 BiAYYTTS i30n4LUii Ta BiACYTHOCTI NiATPUMKKN, 0cobanBO ANs
YYHIB 3 HN3bKOI CaMOOLiHKO abo HenoCTaTHbLOK MOTMBAUiED. 3 iHWoOro 6oky, 36 rpynosa
DiSANbHICTb MOXXe NPU3BECTN A0 KOH(NIKTIB Ta HEPIBHOCTI B po3noaini obos’a3kis, ocobnneo
AKLL,0 BOHA He eheKTUBHO OpraHizoBaHa. OT)Ke, ONTMMaJIbHUM MifX0A0M A0 HaBYaHHSA €
MOEAHAHHSA iIHOMBIAYaNbHOI Ta rPynoBoi GOPMM OisNbHOCTI. Lle 003B0OISE KOXKHOMY Y4YHEBI
pO3BMBaATK CBOI 0OCOBUCTICHI Ta akaAeMidYHi HaBNYKN, OAHOYACHO BUKOPUCTOBYHOYN MOXKITNBOCTI
cniBnpaui Ta B3aeMogii 3 iHWMMK. Baxxnneo, Wwob BUNTENI CTBOPIOBAIN CNPUSTAMBY aTMocdepy
ansa 06ox popM [isNbHOCTI Ta HagaBaIn YYHAM MOXXJIMBOCTI BUbMpaTn Ton nigxin, aKun
Hanmbinblwe Bignosigac ixHiM noTpebam. 37 BucHoBku 0 po3ainy 1 CyyacHa OCBiTa OpiEHTOBaHa
Ha OPMYBaHHS FAPMOHINHO PO3BUHEHOT 0COBMNCTOCTI Ta NiArOTOBKY KOHKYPEHTOCMPOMOXHUX
daxisuis. OAHIE 3 KNOYOBUX HABNYOK € MaTEMATUYHA KOMMNETEHTHICTb, iIKa BKJIIOYAE BMiHHSA
po3B’A3yBaTu 3aBAaHHA Y NOBCAKAEHHOMY, NpodecinHOMY Ta couianbHOMY XUTTi. OCHOBHI
CK/1af0Bi MaTEMATUYHOI KOMNETEHTHOCTI - Lle MaTeMaTU4YHa rPaMoTHICTb, CMCTEMaTM3aLia Ta
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aHani3 iHpopMalii, BUABNEHHA MaTEMATUYHUNX 3B’'A3KIB Ta BUKOPUCTAHHA MaTeMaTUKMN B
peanbHOMY XUTTi. POPMYBaHHS LiEl KOMMNETEHTHOCTI Nepeabada€e po3BUTOK YMiHb
3aCTOCOBYBATU MaAaTEMATUKY B MPaKTUYHUX CUTYyaLisiX, pPO3yMiTN MeTOAN MaTEMATUYHOIO
MOJEe/lOBaHHS Ta BUKOPUCTOBYBATU MaTeMaTUYHUIA aHani3 Ang iHTepnpeTauii pe3yabTaTiB.
JocnigHUUbKa KOMMNETEHTHICTb - Le 30aTHICTb CaMOCTiINHO BMBYaTU HOBi 3HAaHHA. BOHa BKAOYaE
opraHi3auito NoLWyKOBOT AiA/IbHOCTi, MOCTAHOBKY Uisiel, NiaHyBaHHSA | KOPUryBaHHS
OOCNiAHVUBKOI MporpaMu. JoCAigHUUbKI BMiIHHS OXOMJIOTh iHTENEeKTYalbHi, MPakKTUYHI Ta
OpraHizaTopCbKi HaBUYKKN, HEOBXiAHI ANS yCnilWHOI HAYKOBO-A0CiAHMLBbKOI AiS/IbHOCTI.
DOpMyBaHHSA AOCNAIAHNLBKOT KOMMETEHTHOCTI € LiflecnpsaMoBaHMM MPOLLECOM, WO BUMarae€
3ycuib Bif 3806yBadiB oCcBiTK i negaroris. OCHOBY LLi€El KOMMETEHTHOCTI CK/1afaloTbh HAaBUYKMN,
3HaHHSA Ta 9KOCTi, HeOBXiOHI AN HAayKOBUX AOC/AiIO)XEHb, 30KPEMa PO3YMiHHS HAYKOBUX METOAIB,
YMiHHSA aHanizyBaTu daHi, epeKTUBHO NMpaLoBaTKy 3 JliTepaTypoto Ta hopMyitoBaTH
OOCNiAHNUBKI MMTaHHA. POpMYBaHHSA OOCAIAHMLBKOI MaTEMaTUYHOI KOMNETEHTHOCTI € CKNlagHUM
npoLLecoMm, KN BMMara€ TEOPETUYHOIr0 Ta NPaKTUYHOro nigxoais. JocnigHMUbKa MaTeMaTUYHa
KOMMEeTEHTHICTb AoNoMara€ y4HAM CaMOCTIMHO CTaBUTK 3aBAaHHS, WyKaTun cnocobwm ix
pO3B’'siI3aHHSA Ta aHanisyBaTu pe3synabTaTu. JoCcnigHNLbKa AiSNbHICTb CMIPUSAE PO3BUTKY
iHHOBaALiMNHOr0 MUC/IEHHA Ta TBOPYMX 34i6HOCTEN, 003BONIAKYN YYHAM 3aCTOCOBYBaTM 3HAHHS,
OTPUMaHI Mifg Yac HaB4YaHHSA. Lle popmye HaBu4kKn poboTu 3 iHhopMaLli€l, CaMOCTINHOCTI Ta
opraHisauii. 38 HaykoBo-aocnigHUUbKa Ais/bHICTb Ha YpoKax MaTeMaTUKK Ba3yeTbCs Ha
MPUHLMMNAxX HAYyKOBOCTIi, CACTEMHOCTI, iHTerpauii 3HaHb, aKTUBHOCTi Ta CaMOCTINHOCTI. MeToaw,
O 3aCTOCOBYIOTbCS, BKJIIOYAOTb CMOCTEPEIKEHHS, EKCNEPUMEHT, MOAEIIOBAHHSA, aHai3 Ta
CcuHTe3. CnocTepeXxeHHsa gornoMara€ BUSABAATN 3aKOHOMIPHOCTI, EKCNEPUMEHT MNepeBipATH
rinotesn, a MoaesIloBaHHA CTBOPIOBATM MaTeEMaTUYHI Modeni. AHani3 003BOJISE AeTasIbHO
po3rnsnatun npobnemmn, a CUHTE3 - MOEAHYBATU Pi3HIi aCcNeKTn AN CTBOPEHHS LiNICHOI KapTUHW.
dopMn OOCAIQHNLBKOI AiSIbHOCTI MOXKYTb ByTn iHAMBIAYaNbHUMW, TPYMOBUMU Ta
KOJIEKTUBHUMU. IHOMBIAYaNbHI NPOEKTU A03BOATbL NpaLoBaT CaMOCTIHO, FPYMoBi -
CMiBMpauBaTh Y Maanx rpynax, a KoJIeKTMBHI - bpaTu y4acTb Y CMiJIbHUX NpoeKTax Kiacy.
MeTogmonoria i€l AisnbHOCTI BKJIOYAE NAaHyBaHHSA, NOCTaHOBKY npobsemun, opmMyntoBaHHS
rinotes, 36ip i aHani3 gaHUX, NepeBipKy rinoTe3 Ta BUCHOBKU. HaykoBo-goCniAHNLbKA
OiANbHICTb CNPUSE PO3BUTKY HAaBMYOK KPUTUYHOIO MUCAEHHS, TBOPYOro po3B’'a3aHHA npobaem
Ta aHaniTM4YHMX 3aibHocTen. 3006yBadi OCBITU HAaBYaOTLCA 3aCTOCOBYBATN TEOPETUYHI 3HAHHS
Ha NpakKTuui, MigBULLYIO4YN CBOIO MOTUBALiO Ta 3aliKaBNeHICTb Y HaBYaHHI. Taka Oif/IbHICTb
roTye€ iX 4O NMoAasblloi HaykoBoi po6oTu, po3BMBaKOYM CaMOCTINHICTb | OpraHi3auivHi 34i6HOCTI.
39 PO3/11J1 2 OPFAHI3ALIIA HAYKOBO-MNOLLUYKOBOI
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OIAJIbHOCTI YHHIB HA YPOKAX MATEMATWKW 2.1. EneMeHTX HayKoBO-MOLIYKOBOI Ta
OOCNiAHVUBbKOI AiANbHOCTI YYHIB

Y WKiSIbHOMY KYpPCi MaTEMaTUKKM Y Cy4aCHOMY CBiTi OCBiTa BXXe He 0OMeXXYETbCA TpaanLinHNMK
MeToA4aMn HaBYaHHSA. Y4acCTb Y4YHIB Y HAYKOBO-AOCNIAHNUbBKIN OiNbHOCTI Ha YPOKaxXx MaTeMaTUKKU
CTae BCe 6inbl akTyasnbHOW | HeobXxiaHOW0. HayKoBO-AOCAIAHULbKA AiS/IbHICTb YYHIB Ha YPOKax
MaTeMaTUKWN € Ba>KJINBOIO CKNa[0BOO -OCBIiTW, WO € OAHIEI0 3 KNIKOYOBUX CyHaCHUX
TeHAEeHLUi B OCBITI. -OCBiTa aKLEHTYE yBary Ha iHTerpauii HayKOBUX, TEXHOJIONYHMX,
iHXeHepPHUX Ta MaTeMaTUYHMX 3HAaHb Y HaBYaJbHUI NPOLEC, WO CIPUAE PO3BUTKY KJIIOHOBUX
HaBMYOK YYHIB 4114 YCMiXy B Cy4aCHOMY iHopMaUuinHOMY cycninbCcTBi [52]. BunTeni maTtemMaTuku
BUKOPUCTOBYIOTb Le Niaxig ons 3anyyv4eHHs y4HiB 40 NPaKTUYHOro 3aCTOCYBaHHA
MaTeMaTUYHMUX KOHLLenuin, Wwo A03BONAE IM PO3B'A3yBaTU peanbHi 3aga4vi, CTBOpOBaTU
MaTeMaTU4YHi Moaeni Ta BUKOHYBaTK NPOEKTHN, Taki K nobynoBa reomeTpuyHux diryp abo
aHani3 paHux [53]. - OCBiTa MOTMBYE Yy4HIB, MOKa3ylo4n 3B'1I30K MiXK 3HaHHAMU Ta
peanbHMMK nNpobrieMmaMu, Ta CMPUSE PO3BUTKY KPUTUYHOIO Ta NPOBJEMHOro MUCJIEHHS,
KOMYHIKaTUBHMX HAaBUYOK i COUiasibHOI KOMNETEHTHOCTI. 3aBAAKN aKTUBHOMY HaB4YaJlbHOMY
npouecy -OCBiTa FOTYE Y4HIB 00 Kap'ep y chepax HayKu, TEXHOMOrIN, iHXXeHepii Ta
MaTeMaTuKu, oe HeobxigHO BMiTW MpauoBaTh 3 AaHMMK i cniBANpauoBaTh 3 iHWnMK [54]. 2.1.1.
Ponb BUuTENA B

@ O6Hapy»xeH Mnaruat: 0,05% https://www.kolkylycey.com/----c1th7... + 2 pecypcos! id: 21
opraHizauii LOCNiAHMLBKOI Aig/bHOCTI YYHIB HayKoBO-0OCAIAHNLBKA AiSNbHICTb Y4YHIB Ha
ypoKax

MaTeMaTUKWN € Ba>KJINBUM €/IeMEeHTOM CY4aCHOro OCBIiTHbOIO NpoLecy, ToMy ii MpaBuJbHa
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aTMocepy, NOEAHAHHSA IHOMBIAYANIbHUX | KONEKTUBHUX hopM 40 HaBYaHHS, O3HANOMJIEHHSA 3
pauioHaNbHUMK NPUAOMaMK Mi3HaBaJIbHOI AiANIbHOCTI, POPMYBaAHHS BHYTPILLUHIX CTUMYiB 00
HaBYaHHS, BpaxXyBaHHS iHOMBIAYabHUX MCUXIYHNX 0COBNMBOCTEN YYHIB Ta YCYHEHHS NMCUXIYHMX
bap’epiB Mi>xx HUMK [23]. MNepwnm i, MabyTb, HaMBa>XIMBILLVUM aCNeKTOM € CTBOPEHHS
[o6po3my4nunBoi aTMocdepun B KOJTIEKTUBI. BUnTesnb NOBUHEH NPOSABAATU TOMIEPAHTHICTD,
MPUMatloYn PisHi NOrnsagn Ta AYMKU YYHIB LLOAO BU3HaYeHUxX npobnem. Lle Bkatovae nosary 4o
KOXXHOI0 YYHS 8K A0 iHOWBiAYyasibHOCTI, BU3HAHHS IXHIiX iden Ta MipKyBaHb. Taka aTMocdepa
CNpusE BiAKpNUTOMY 0B6MiHY AYMKaMU, CTUMYIOE aKTUBHY Y4acTb Y AUCKYCiSX i [OCNIAXKEHHAX.
Ba)knmemM 3aBAaHHAM BYUTENSA € POPMYBaAHHS B Y4YHIB BHYTPILLUHIX CTUMYIB 00 HaBYaHHSA Ta
CaMOoOCBITU. Lle MOXHa A0CArTY Yepes3 CTBOPEHHS LiKaBMX Ta 3Ha4dyLlWmMX 3aBAaHb, AKi
BUKJINKAKOTb NPUPOAHY LiKaBiCTb i 6a)KaHHA gocnigKyBaTun. Buntens NOBMHEH 3a0X04yBaTW
YYHIB 00 CaMOCTINHOro NowyKy 3HaHb, MOKa3yBaTW NMPaKTM4YHE 3aCTOCYBaHHA MaTeMaTUYHUX
3HaHb Y NOBCAKAEHHOMY XUTTi. KOXKeH y4eHb Ma€ CBOI YHiKasibHi NCUXiYHi 0C0BANBOCTI, AKi
BMJINBAOTb Ha NPOLLEC HaBYaHHSA. BunTenb NnoBuHeH BpaxoByBaTu Lii 0Co6AMBOCTI npu
njaHyBaHHI Ta NpoBefeHHi 3aHATb. Lle MoXKe BKNYaTu aganTalito 3aBAaHb A0 PiBHA
MiArOTOBKN KOXXHOMO YYHS, BUKOPUCTAHHSA Pi3HUX METOAIB HaBYaHHS, L0 BiAMNOBIAAOTb iIXHIM
notpebam i MOXX/IMBOCTAM. HapelTi, BYMTEsIb MOBUHEH CMPSIMOBYBAaTW B3aEMOAII0 Ha YCYHEHHS
ncuxiyHMx Bap’epiB MiXK y4aCcHUKaMu AianbHOCTI. Lle BKOYa€E CTBOPEHHA aTMoChepun AOBipy Ta
B3aEMOOOMNOMOIK, A& KOXKEH Y4eHb Bia4yyBae cebe KoOMpopTHO i 6e3neyvyHo. Buntenb noBuHeH
CANPUATU BIAKPUTOMY CMiJIKyBaHHIO, 3a0X04yBaTW B3aEMOMNoOBary Ta NiATPUMKY MiXK YYHAMMU.
Ba>/IMBMM acnNeKTOM € TakKo>XX MOTMBALLiA Y4HIB. [IpaBUIbHO OpraHisoBaHe AOCAIAXKEHHS Ma€E
BKJIIOYATWN LiKaBi, akTyaJibHi i MPaKTU4Hi 3aBAaHHS, AKi NpobyaXKyloTh UiKaBiCTb i 6a)kaHHS
[ocnigKyBaTu. Buntenb cTa€ MOTMBATOPOM. OCKiNIbKM MaTeMaTuKa 4acTo CMPUAMAETLCA AK
CKJIaAHUN | abCTPaKTHUI NpeaMeT, BaXkKJINBO HAONXHYTU YYHIB Ha OOCNIOXKEHHs Ta CaMOCTiliHe
BiAKPUTTSA. BymTens, 41 AKU BMI€ NOKasaTu Kpacy i IOriky MaTeMaTUYHUX SBUL, 34aTeH
npobyanTun B YYHIB LiKaBiCTb Ta eHTy3ia3M. MoTuBauia Moxe 6yTu NiacnneHa BUKOPUCTAHHSAM
iIHTEpPaKTMBHUX METOAIB HaBYaHHSA, MPOEKTIB, peasibHUX 3aday 3 XUTTH, 9Ki 4eEMOHCTPYIOTb
3aCTOCYyBaHHA MaTEMAaTUYHUNX 3HAHb Y Pi3HNX cepax AiaNbHOCTI. Ponb BYMTENSA Y LbOMY
NpoLEecCi BaXKKO MepeouiHNTX. BunTtenb BUCTYMa€E He nnlle K HaCTaBHUK, ane 1 §K
KOOpAMHATOP, KOHCYbTAHT i hacuniTaTop. HayKoBO-A0OCNIAHNLBKA AiSSIbHICTb BUMArae 4iTkoro
naaHyBaHHS | opraHisauii. Buntenb po3pobnse CTpyKTypy OOCNIAXKEHHS, BU3HAYaE eTanu Ta
TepMiHM BUKOHAHHSA 3aBaaHb, 3abe3nevye y4HiB HeobxigHMMKM pecypcaMu Ta MaTepiajamu.
KoopaunHytoum poboTy y4HiB, BYMTENb AOMNOMara€ im 4OTPUMyBaTUCh NaaHy, CNiAKYE 3a
nporpecoM i Hafga€ CBOEYacHyY NiIATPUMKY. BUnTesb € HACTaBHUKOM Ta KOHCY/IbTaHTOM. Y
npoueci 4OCNiAXEeHHS YYHI CTUKaOTbCA 3 6baraTbMa TpyAHOLWAMM Ta NUTaHHAMU. Byntenb
Aonomarae iMm 3HanTW NpPaBUIbHMIA NiaxXia 0o BUpileHHS npobnem, nigkasye meToan Ta
IHCTPYMEHTW OJ19 aHanily AaHuX, CMPSMOBYE Ha NpaBUbHUN WNAX. Baxxnmeo, wob yuntens He
HaB'sA3yBaB CBOI PilLEHHS, @ CNPUAB PO3BUTKY KPUTUYHOIO MUCNIEHHS Ta CaMOCTINHOCTI Y4HiB.
ByuTenb Bigirpae ponb hacunitaTopa. B opraHizauii rpynoBux A0CAIAXKEHb BYNTENb CMPUSIE
eheKTUBHIN cniBnpaLi y4HiB, CTBOPIOE aTMOCHepy OOBipyM Ta B3aEMOAOMNOMOrn. BMiHHSA
opraHizyBaTu poboTy B rpymnax, po3noiInTn poni Ta BigNOBiAaNIbHICTb, HABYUTU YYHIB CiyXxaTu
Ta NoBa>kaTu OAYMKM iHWNX - BCE Lie € HEBIJ 'EMHOI YaCTUHOW poboTun BYMTENs. BiH gonomarae
YYHSAM 3HaNTW NpaBUALHUN NiAXiO 00 BUPILLEHHS 3a4a4, Hafa€e HeobxiaHi pecypcu Ta
MaTepianmn, cnpuse epeKTUBHIN cniBnpayi B rpynax. Buntenb TakoX CAiAKYE 3a Nporpecom
Y4HIiB, HaJa€ CBOEYACHY AOMOMOry i NiATPUMKY, LLO AO3BOJISIE YHUKHYTU 3aCTO0 | BTpaTKH
iHTepecy oo poboTu. 2.1.2. ETanun opraHi3auii gocnigHnubKoi poboTn MNpaBuabHO opraHizoBaHa
HaYKOBO-OOCAiIAHVNLBbKA AiS/IbHICTb YYHIB Ha ypOKax MaTEMaTUKN € KJTHOHOBUM (paKTOPOM iIXHbOIO
YCMiLIHOro HaB4YaHHSA Ta CNPUSE PO3BUTKY BaraTboX Ba)K/IMBUX SIKOCTEN B y4HiB. BoHa
pgoromMarae€ 42 po3BMHYTU BMiHHS CaMOCTINHO 3HaXoOuUTW i aHanisyBaTu iHopMaLito,
npautoBaTV B KOMaHAI, NJaHyBaTKW i OpraHi3oByBaTU CBOKO AiASIbHICTb, KPUTUYHO OLLIHIOBATW CBOI
pe3synbTaTu. Le niaBuLLye He nuwe piBeHb 3HaHb Y4YHIB, ane i IXHIO BNEeBHEHICTb Y BJIaCHUX
cunax, GopMye HaBUYKK, HeOBXiOHI ONa MoaanbLUIOro HaBYaHHS | NpodecinHOol AianabHOCTI.
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OpraHisauis HayKoBO-40CNI AHULbKOI AiS/IbHOCTI YYHIB Ha YpPOKax MaTeMaTUKWN BUMarae Bif
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MaTeMaTUKW € NJaHyBaHHA Ta NiAroToBKa Lboro npouecy. Came Ha LUbOMY eTani 3ak/afaeTbCA
OCHOBa AJ11 YCMilWHOro NpoBeAeHHSA A0C/iOXXeHHS, POPMYIOTbLCSA MOro Uifi, 3aBAaHHA | MeToam, a
TakKoXX 3abe3mneydyyeTbCa NiAroTOBKa Y4YHIB A0 NPOAYKTMBHOI poboTu. Ller eTan BKJOYAE KiflbKa
KI0O4OBUX aCNEKTIB: BU3HAYEHHS Uinen i 3aBAaHb, BUBip Temun, pozpobka nnaHy NpoekTy, i
nigroToBKa pecypcis. Ha NoYaTKy Ba)KJIMBO YiTKO BU3HAYUTU OCBITHI Ta BUXOBHI LiNi NPOeKTYy.
Lini MOXXyTb BKAOYATU NOrAnbaeHHs 3HaHb 3 KOHKPETHUX MaTeMaTUYHUX TeM, PO3BUTOK
HaBMNYOK AOCNIAXKEHHS | KPUTUYHOMO MUCSIEHHSA, @ TakKoX (hOpMyBaHHS iHTepecy A0 HayKW i
TexHikn. Ba>xnmeo, wob uini 6ynm KOHKpeTHUMN, OOCSXKHUMMW | BigNoBigann BikOBUM Ta
iIHTeNeKTyaJlbHUM MOXKJIMBOCTAM Y4HIiB. 3aBAaHHSA NPOEKTY NOBUHHI ByTn cnpsiMoBaHi Ha
DOCATHEHHS NOCTaBNeHux uinen. Hanpuknapg, AKWo MeTow € NornnbneHHsa 3HaHb 3 anrebpu,
3aBOaHHAMN MOXYTb ByTn gocnigXeHHs BNacTMBOCTEN anrebpaidHnX piBHAHb, X 3aCTOCYBaHHS
y peanbHUX 3afa4vax, aHani3 iCTOPUYHOro po3BuUTKY anrebpaivHmux MeToais Towo. 43 BunTens
Ma€ chopMyoBaTU KOHKPETHI LiNi, 9Ki y4Hi BU3HaYeHHS MeTu NMOBUHHI 4OCArTW, | 3aBAaHHS, SKi
BOHW MOBWHHI BUKOHaTW. Lle Ta 3aBAaHb AoNoOMara€ y4HsaM 3p03yMiTu, L0 caMe Bif, HUX
OYIKYETBLCSH, | AK BOHN MOXYTb [OCArTM Ba>KaHNX pe3ynbTaTiB. Buntens mae po3pobutun
AeTasIbHUI NJaH NPOBEeAEHHS OOC/IOXKEHHS, BKJIIOYaK4YM BCi MOro eTanu Ta TepPMiHU
MnaHyBaHHA Ta BUKOHaHHA. MNnaHyBaHHA 0O3BONSE YHUKHYTU XaoCy Ta OpraHisauis
3abe3nevynTn NoCcNiAoBHICTb Y BUKOHAHHI 3aBAaHb. KoXXeH eTan AissibHOCTI AOCAiA)KEeHHS
MOBMHEH BYTK 4iTKO okpecneHnn, wob y4Hi 3Hanu, aKi KpoOKN HeobxifAHO BUKOHATW A4
DOCArHEHHA MeTu. [1nsa epeKTUBHOI opraHi3auii HayKoBO-00CNIAHNUBKOI AiSIbHOCTI BYNTENDb
MOBUHEH O3HANOMUTU YYHIB 3 Pi3HMMU BUKOPUCTaHHA MeTO4aMu Ta iIHCTPYMEHTaMM
nocnipxeHHs. Lle Bkao4yae MeToAiB Ta HaBYaHHA MeToAaM 360py Ta aHanily AaHux,
OopMytOBaHHSA iIHCTPYMEHTIB rinoTes, NMpoBeAEeHHSA eKCMePUMEHTIB Ta iHTepnpeTauil
pe3ynbTaTiB. BUKOPUCTaHHA CyHaCHUX TEXHOJOTIN, Takux K KOMN'toTepHi NporpaMun gns
aHanizy paHux, nobynosun rpadikis Ta iH. Ha KO)KHOMY eTani BOCNiIAXKEHHS BYNTESIb MOBUHEH
3abe3nevyBaTn NiATPUMKY Ta KoopAuHauito poboTn y4HiB. Le MiaTpnmka Ta BKAKOYAE HagaHHS
KOHCY/bTaLlin, LONOMOrY Yy BUpIiLLEHHI KoopAnHauia npobnem, ki BAHNKAOTb Y NPOLECi
OOCNiO)KeHHSs, Ta KOHTPOJb 3@ BUKOHAHHAM 3aBAaHb. Taka NigTpUMKa AOMOMara€ y4yHsam
YHUKHY TN NOMWIOK i LOCATTU Kpalwmx pe3dyabTaTiB. Micnsa 3aBeplleHHs AOCAiIAXKEHHS BYMTENb
MOBMHEH NPOBECTU OLiHIOBaHHSA pe3ynbTaTiB poboTu y4HiB. Lle BKAOYA€E aHani3 4OCArHYTUX
pe3ynbTaTiB, BU3HAYEHHS yCMixiB Ta NOMUA0OK, a OuiHIOBaHHA Ta TakKOXX HaflaHHS PEKOMeHAaLin
Ons nofanbluoro pedrekcia BAOCKOHaNeHHSs. OuiHioBaHHA Ma€ ByTu 06'eKTUBHUM Ta
BpaxoByBaTU SK KiHLUEBU pe3ysbTaT, Tak i Npouec BUKOHaHHSA 3aBAaHb. Pedsiekcia gonomarae
YYHSAM YCBiAOMUTY CBOI AOCATHEHHSA Ta 3pobuTn BUCHOBKM ANa ManbyTHbOi poboTun. Buntensb
noBuHeH 3abe3ne4ynTn nobposnynmey atMocdepy, B CTBOPEHHSA SKil Y4HIi BiodyBaloTb cebe
KOMGOPTHO | 6e3neyHo. Lle cnpmnaTAMBOro BK/OYAE NiATPMMKY TOJIEPaHTHOCTI, MoBary 4o AyMOK
cepefoBuLLLA KOXKHOI0 yYHS Ta CTUMYJIIOBAHHSA BiAKPMTOro obMiHy ineamn. PesynbTarT -
POpPMyBaHHSA AOCAIAHNLBKUX KOMNETEeHLUINn Ta AOCBiay
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OOCNiAHVLBbKOI AiSNIbHOCTI YYHIB Ha YpOKax MaTemMaTuku Puc. 2.1. EneMeHTun opraHisauii
HayKOBO-O0CAi AHULIbKOI AiSNIbHOCTI Y4HIB

D>xepeno: po3pobneHo asTopom 44 Bubip TeMn € Ba)KIMBUM KPOKOM, OCKisIbK/ BOHa Ma€ 6yTwu
LIikaBO 0215 YYHIB i BiANoBigaTW ixHiM 3HaHHAM Ta iHTepecaM. TemMma NoBUHHA ByTK aKTyaibHOO
i MaTW NPakTUYHE 3HAYeHHS, WO A03BOINTL Y4HAM NobavynTu peasbHe 3aCTOCYBaHHA
MaTeMaTUKN Y NOBCAKAEHHOMY XUTTi ab0 B HAYKOBUX AOCNIOKEHHAX. Hanpruknag, TeEMU MOXYTb
BapitoBaTUCSA Big OOC/IAXKEHHSA FrEOMEeTPUYHUX QIryp y apxiTekTypi A0 aHanily MaTeMaTUYHNX
Moaenen y eKonorii 4Yn ekoHoMiui. Micns BU3Ha4YeHHs TeMn HeobXiAHO CKNaCcTU AeTaslbHUIM NaH
npoBefeHHs NPoeKTy. [NaH MOBMHEH BKJOYaTN eTanu poboTu, CTPOKN BUKOHAHHS KOXKHOI0
eTany, a TakKoXX O4iKyBaHi pe3yfibTaTu. Ba)x/IMBo BpaxyBaTu MOXAUBI TPYAHOLL i nepeabaynTun
cnocobwu ix nogonaHHA. NnaHyBaHHA AOMOMara€e CTpyKTypyBaTu poboTy i 3abe3neqntun
CUCTEMaATUYHICTb A0CNIAXKEHHSA. 118 yCcnilwHOro npoBeAeHHs A0CiAXKEeHHA HeobXigHO
3abe3ne4ynTn y4HiB BCiMa HeobxigHUMKN pecypcamu. Lle MOXXyTb ByTu NiAPYYHNKKN, HAYKOBI
CTaTTi, iIHTepHeT-pecypcun, NporpamHe 3abesnedyeHHs Ans aHanily gaHux, nabopaTtopHe
obnagHaHHSA TOLWO. Ba)knuneo, Wob y4Hi Mann JOCTyN A0 Pi3HOMaHITHUX Axkepen iHpopMaLlii i
MO/ KOPUCTYBATUCA HAMU OS5 NPOBEAEHHS A0CNiAXeHHSA. KpiM TOro, Ba)K/MBoO NigroTyeBaTu
Y4HiB g0 poboTn 3 ynumm pecypcammn. Mo>xnmeo, 3HagobuTbCs NPOBECTU MiHi-Kypcu abo mancrep-
Knacu, fKi ALONOMOXYTb Y4HAM OnaHyBaTW HeobXiaHi HaBUYKKM poboTK 3 iHhopMaLieto, aHanisy
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OaHNX Ta BUKOPUCTAHHA MaTeMaTUYHUX METOAIB Y A0CAIAXKEHHI. lnaHyBaHHA Ta NiArOoTOBKa €
KJIIO4YOBMM €TarnoM HayKOBO-O0CNiAHULIbKOI AiSNIbHOCTI YYHIB Ha YpOKax MaTeMaTuku. Big Toro,
HaCKiNbKW peTenbHO Byae 34iMCHEHOo Len eTan, 3al1eXXnTb YCMNiX YCbOoro npoekTy. YiTke
BW3HAYeHHs uinen i 3aBaaHb, NPaBubHUI BUBip TeMu, aeTasibHe NNaHyBaHHSA Ta 3abe3nevyeHHs
HeobXiAHUMKN pecypcaMn CTBOPIOKOTb YMOBU AJ18 MPOAYKTUBHOI i LlikaBoi poboTn y4HiB,
CMPUSAI0YM IXHBOMY PO3BUTKY Ta POPMYBaAHHIO MO3UTUBHOIO CTaBJIEHHS A0 HAYKN | TEXHIKW.
MpoBeAeHHs OOC/IAXKEHHSA € HAWBaXXJIMBILLMM €TarnoM HayKOoBO- AOC/IAHNLUbKOI OitIbHOCTI Y4HIB
Ha ypokKax MaTemMaTukn. BoHO Bkovae 45 chopmynioBaHHA rinotes, 36ip Ta aHani3 gaHux, a
Tako>X 06roBopeHHs Ta iHTepnpeTaLlito pe3ynbTaTiB. KoXXeH 3 LMX KPoKiB BMMarae ocobamBeoi
yBaru i peTesibHOI NiAroTOBKN 3 6OKY BYMTENS, LWO6 YYHI MOrIM AOCArTN YCRNIWHNX pe3ynbTaTiB
Ta rnMboKoro po3yMiHHA npegmMeTa. NepwnM KPoKOM y MpoBeAeHHi AOCNIOXKEHHS €
OpPMYyIIOBaHHSA rinoTe3 i BU3Ha4YeHHSA KOHKPEeTHUX A0CAiIAHULUbKUX 3aBdaHb. [inoTe3a - ue
nepenbadyeHHs, SKe y4Hi X04yTb NEPEBIPUTU 3a AOMNOMOroI AOCNIAXKEHHS. BYyMTenb NoOBUHEH
AOMOMOIr TN YYHAM MPaBUJIbHO CHOPMYJIIOBATU FiNOTE3U, BPaXoOBYOYN aKTYyasIbHICTb TeMU i
MOXXJIMBICTb 1i NepeBipKX 3a AOMNOMOro AOCTYNHUX MeToAiB. Hanpuknag, y npoeKkTi 3
DOCNio)XKEeHHSA reoMeTpuYHUX Piryp MoxxHa chopMysitoBaTu rinoTesy npo Te, Wo NeBHi nponopuii
Qiryp 3abesnevyoTb MakCUMalbHY CTiINKICTb KOHCTPYKLUIA. BU3Ha4YMBLUM L0 rinoTe3y, y4Hi
MOXXYTb MepenTn A0 KOHKPETHUX 3aBAaHb, Taknx K nobynosa mogenen diryp, nposeaeHHs
€KCMNepUMEHTIB | BUMiplOBaHb, @ TaKoXX aHani3 oTpMMaHUX AaHux. HactynHum etanom € 36ip Ta
aHani3 gaHnx. Buntenb noBuHeH 3abe3ne4ynTn y4HAM 4OCTYN A0 HeobxigHMUX pecypciB, Takux fK
6ibnioTekn, iHTepHeT-pecypcu, nabopaTopHe obnagHaHHA Towo. KpiM Toro, Ba>kJiInBo HaBYUTK
Yy4YHiB MeTogam 360py OaHUX, TAKUM SK ONUTYBaHHSA, CNOCTEPEXKEHHSA, EKCNEPUMEHTH, a TaKOoX
mMeTodaM o6pobkun Ta aHanily AaHMX 3a LONOMOrol MaTeEMAaTUYHNX IHCTPYMEHTIB. Hanpuknag, y
DOCNioXXeHHi CTINKOCTI reoMeTpuYHNX piryp y4Hi MOXXyTb BUKOPUCTOBYBATU Pi3HIi MaTepiaan
ansa nobynosmn mogenen i NpoBOANTM BUMIPIOBAHHSA X CTIMKOCTI Nig A€o pisHUX cun. 3ibpaHi
OaHi MO>XHa aHanizyBaTK 3a AOMOMOIro0 CTaTUCTUYHNX METOLIB, TakKuUX AK cepefHi 3Ha4YeHHs,
CTaHOapTHE BiAXWJIEHHS, KOPEensWiNHNIA aHai3 Towo. Ba>MBo HaB4YUTN Y4HIB
BUKOPUCTOBYBATK NporpaMHe 3abesneyeHHs onsa obpobku faHuX, HaNpuknag, abo
crneuianizoBaHi MaTemMaTUYHI nporpamu. Micnsa 36opy Ta aHanisy gaHMX HeobxigHO NpoBecTwn
obroBopeHHs Ta iHTepnpeTaLito pe3ynbTaTiB. Buntens NoBUHEH opraHidyBaTu perynaspHi
3yCTPiYi 3 YYHSAMU 019 06roBOpeHHSA NPOMIXKHUX pe3ynbTaTiB, BUSBJIEHHSA TPYAHOLWIB | 46
MOWYKY LWSAXiB IX NogosfaHHA. Taki 3yCcTpidi cnpusatoTbe 06MiHY inesaMu, po3BUTKY KPUTUYHOIO
MUCNEHHSA | BOOCKOHANIEHHIO AOCIOHULbKNX HAaBNYOK YYHIB. BaXkK/INBO CTaBUTU YHYHAM NUTaAHHA,
AKi CMPAMOBYIOTb iX 40 rNMbLoro aHanizy gaHux i gornomMaratoTb BUSBUTW HOBI aCMeKTH
nocnipxeHHa. Hanpuknag, MoXKHa 3anmMTaTu:

n LnTnposaHus: 0,05% id: 24
«HoMy pe3ysibTaTh eKCNeEPUMEHTIB Pi3HATbLCA ANS Pi3HUX MoAeNnen?>»,

n LuTtnposaHus: 0,05% id: 25
«SKi hakTopn MOXKYTb BMJIMBATU Ha CTINKICTb KOHCTPYKLiN?»,
n LUunTtnposaHus: 0,03% id: 26

«5K MOXXHa MOKPALLNTM TOYHICTb BUMIpIOBaHbL? ».

TaKi MMTaHHSA CTUMYJIIOIOTb YYHIB A0 pedekcii i nowyky binbw rnmbokux nosicHeHsb. Micnsa
06roBopeHHS y4Hi MOBUHHI NiAroTyBaTU BUCHOBKW Ha OCHOBIi OTPMMaHUX OaHWX i NpeacTaBuTy ix
y dhopMi 3BiTY, Nnpe3eHTauii abo nocTepa. Lle no3Bonse nigcymyBaTu npoeneHy poboTy,
BULOININTWN OCHOBHI pe3ynbTaTu i 3pobntn pekoMeHgauii 4Ns NoganblUNX OOCAIOXKEHb.
MpoBeneHHA OOCNiIOXKEHHS Ha YPOKax MaTeEMaTUKKN € CKNaaHUM, ane HaA3BUYalHO Ba>kJINBUM
rnpouecoM, SK1Un BKJAKOYaE hopMyitoBaHHA rinotes, 36ip Ta aHani3 gaHux, obroBopeHHs Ta
iHTepnpeTaLito pe3ynbTaTiB. Llen eTan A03BONSE y4HAM rnmbuwie 3aHYpUTUCA Y MpeaMeT,
PO3BUHYTK OOCAIAHULBbKI HABUYKWN | KPUTUYHE MUCTIEHHS, @ TaKOXX 3PO3YyMiTK NpakKTUYHe
3aCTOCYBaHHA MaTeEMaTMYHUX 3HaHb. BUnTens Bigirpa€e Ka4YoBy posb Y LibOMY MNpoLeci,
3abe3nevyoym NiATPMMKY | HACTAaBHMLITBO Ha KOXKHOMY eTani Aocniga>eHHs. Pednekcis i
BOOCKOHAJIEHHS € 3aBepLUasibHUM i Ay>Ke Ba)KJINBUM €TarnoM HayKOBO-A40C/iAHNLbKOT AiNbHOCTI
YYHiB Ha ypoKax MmaTemaTuku. Llen etan nepenbadae aHanis npouecy Ta pesysbTaTiB
NMpPoBEeOEHOro AOCNIAXKEHHS, BUSBNEHHS TPYAHOLLIB, PO3p00KY LWWAAXIB X MOoA0NaHHSA Ta
BAOOCKOHaNEHHS METOAUKN opraHizauii ManbyTHiX NpoekTiB. Pedyiekcia gonomarae y4yHsam
YCBiAOMUTN CBi [OCBIA, 3pO3YMITU NOMUAKN Ta BU3HAYNTU HaNpPAMKU 418 NO4aNbLLIOr0
PO3BUTKY. Buntenb y CBOIO 4Yepry OTPUMYE LiHHUA 3BOPOTHUNI 3B 130K AJ18 BOOCKOHAJIEHHS CBOEI
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rnegaroriyHol gisnbHOCTI. Micnsa 3aBeplUeHHs 4OCNiAHNLBbKOI poBoTN Ba>Xk/INBO NPOBECTH
pediekcito 3 y4HAMKU. Pechnekcia gonomMara€ yCcBiilOMUTH, WO BAANOCA OOCATTU, AKi TPy OHOLL
BUMHMKaAWN Nif Y4ac [OCNiOXKEHHS i AK iX MoXXHa 6yno 6 nogonaTtu. Lle obrosopeHHs 47 MOXXHa
opraHizyBaTi y opMi rpynoBuxX OUCKYCiN, iHAWBIiOyanbHUX iHTepB't0 abo aHKeTyBaHHS.
Hanpuknag, nig 4ac OUCKYCii MOXKHa NOCTaBUTU YYHAM Taki NUTaHHA: [| ki acnekTn
DOCNif>XKeHHSA 6yn HaluiKaBilWMMW | HANKOPUCHIWLIMMIN? [| 3 AKUMUW TPYAHOLAMN BU CTUKANNCS i
K iX BupiwyBann? | LLlo MoxxHa 6yno 6 3pobunTn iHakwe ana OOCArHEHHS Kpalnmx pe3ybTaTiB?
fAKi HOBi 3HAHHSA Ta HAaBMYKK BX OTpPMMann Nig Yac AoCnigXeHHA? Bignoeigi Ha i nuTaHHSA
OOMOMOXXYTb BUSIBUTU CUJIbHI Ta cnabki CTOPOHM NpOBEAEHOr0 NPOEKTY, @ TaKOX BU3HAYUTU
HaMpAMKW 415 NOKpaLLleHHA ManbyTHiIX focnigXeHb. Ba)xnMBo TakoX 3pobuTn BUCHOBKMK ONK
ManbyTHIX NpoeKTiB, W06 YHUKHYTW NOBTOPEHHSA MOMWIIOK | BpaxyBaTu OTPUMaHNIA AOCBIA.
AHanisyumn oTpMMaHi pe3yabTaTu i BiOrYKN Y4YHIB, BUNTENb MOXKE BAOCKOHAIUTN METOOUNKY
OopraHizauii HayKoBO-40CNIAHNLbLKOI AifNbHOCTI. Lle BkAoYae nepernag nigxonis oo subopy tem,
naaHyBaHHS NMPoekTiB, 3abe3neyeHHs pecypcamMu, opraHisauii poboTu B rpynax Ta
iHOMBIAYanbHOI NIATPUMKM YYHIB. Hanpuknag, SKWo y4Hi BiA3Ha4aloTb, LLLO NeBHi eTanu
nocnipxeHHs 6ynm 3aHaaTo cknagHuMm abo notpebyBanu binblue Yacy, BUNTESb MOXKE
nepernsiHyTn YacoBi paMKM NpoekTy abo HagaTu A0OAaTKOBY MNiIATPUMKY i peCcypCcn Ha UunX
eTanax. AKLWo y4Hi BKa3yloTb Ha TPYAHOLLi 3 aHaNi30M AaHMX, MOXXHa OpraHisyBaTy A04ATKOBI
3aHATTA 3 BUKOPUCTaHHA NporpamMHoro 3abesneyeHHs abo MeToAiB CTaTUCTUYHOIO aHanisy.
OAHMM 3 Ba)XKJINBUX acrneKTiB BAOCKOHaIeHHA MeToANKM € 0O6MiH AOCBIAOM 3 KOoNleraMmm Ta
MnepenHATTSA YCNIWHNX NPaKTUK 3 iHWKWX WKiNA. BynTeni MOXXyTb OpraHi3oByBaTu ceMiHapu,
MancTep-Kaacn Ta KoHdepeHuii, Ae AinaTbCca cBOiMM 3HaxigkaMmu, obrosoprotoTb Npobnemu Ta
MPOMOHYITh pilleHHA. Takuin 06MiH J03BONISE HE NNLWIE BAOCKOHANNTW BNACHY negaroriyHy
OiSNbHICTb, afe N CNpUATK 3araJbHOMY NiABULLIEHHIO SKOCTi OCBITU. Pedhnekcisa i B4OCKOHaNEHHS
€ KJII04OBMMIN eTanamun y npoLeci HaykoBo- AOCAIAHULLKOT AiSNIbHOCTI Y4HIB Ha YPOKax
MaTeMaTuKKu. AHani3 npouecy Ta 48 pe3ynbTaTiB LOCAIOXKEHHSA LOMNOMAra€ y4HsaM yCBigoOMUTH
CBil JOCBIA, BUABUTU NOMUJIKW Ta 3HANTU WAAXN X NOAOJaHHSA. BOOCKOHaNeHHS MeTOANKU Ha
OCHOBI OTPMMaHKX pe3yfbTaTiB i BIATYKIB YYHIB CIPUSAE NiABULLEHHIO eEeKTUBHOCTI
OOCNiAHNUBKOI AiSNbHOCTI Ta PO3BUTKY KPUTUYHOIO MUcaeHHs. ObMiH 00oCBiAOM 3 KoJsleramu
003BOJISE BNPOBaA XyBaTW HOBI NiAX0AM Ta YCMilWHI NPaKTUKWK, WO CAPUAE 3araJbHOMY
MiABULLIEHHIO SKOCTi HaBYaHHSA. Y3araabHIO4uM BULLE 3a3HaYeHe CHOPMYJSTHOEMO aJiFrOPUTM
(DOpPOXKHIO KapTy) epeKTUBHOI OpraHisalii HayKOBO-A0C/iAHOI AiANAbHOCTI YYHIB Ha YpoKax
MaTeMaTuku. 1. MNnaHyBaHHsA Ta nigrotoBka 1.1. BusHayeHHsA winen i 3aBoaHb: — YiTKo BU3HayTe
OCBIiTHi Ta BUXOBHI LiNi NpoekTy. — Po3p0ob6iTb KOHKPETHI 3aBAaHHS, AKi AOMNOMOXYTb AOCArTU
umnx uinen. 1.2. Bubip Temun: — O6epiTb akTyasibHY Ta LiikaBy TeMy, fKa BiAMNOBIAA€E PIBHIO 3HaHb i
iHTepecaM y4HiB. — Tema noBuHHa 6yTn NoB’A3aHa 3 peanbHUMK Npobnemamm, aKi MOXKHa
AOoCNianTX 3a 4OMOMOIro MaTeMaTU4YHUX MeToaiB. 1.3. Po3pobka nnaHy npoekTy: — CknagiTb
OeTaNbHUIN NJiaH NPOBEeAEHHSA NMPOEKTY, BKJKOYA04YM eTanmn, CTPOKWN Ta 04iKyBaHi pe3yibTaTu.
BusHayTe HeobxigHi pecypcu (niTepaTypy, iHTEPHET-pecypcn, NnporpamMmHe 3abe3sneyeHHs TOLLO).
2. NigroTtoBKa y4HiB 2.1. IHpopMyBaHHSA Ta MOTMBaLia: — MNpoBeaiTe BCTYNHY 6ecify 3 y4Hamu,
MOSACHITb Ba>XJIMBICTb i WiJli HAYKOBO-AOCNAIAHNLBKOT BisNbHOCTI. — MOTUBYWTE Y4HIiB, NOKa3yo4n
npuknagn ycnilwHNX NMPOEKTIB i MOSACHIOYM, 9K Le MoXXe ByTu KOPUCHUM Yy ManbyTHbOMy. 2.2.
Po3nopin ponen: 49 — Po3noAiniTe poni B rpynax BiANOBIAHO A0 iHTEPECIB i CUAbHUX CTOPIH
KOXXHOro y4yHs. — 3abe3neyTe, Wob KoXXeH y4eHb MaB CBOK YacTuHy poboTun Ta Bignoeigae 3a
MeBHUN eTan NpoekTy. 2.3. HaB4YaHHA HaBM4YKaM AOCiaXeHHSA: — [poBeaiTe MiHi-kypcn abo
MancTep-KJacn 3 OCHOB HayKOBOIr0 AOCAiAXeHHS, 300py Ta aHanizy AaHUX, BAKOPUCTAHHSA
MaTeMaTUYHUX MeTOofiB i NporpamMHoro 3abe3nedyeHHs. 3. NpoBedeHHs gocnig>XeHHs 3.1.
dopMyNOBaHHA rinoTe3 i NOCTaHOBKA 3aBAaHb: — [1ONOMOXIiTb YYHAM CHOPMYOBATU rinoTe3un i
BU3HAYNTUN KOHKPETHI AoCNiAHUUbKI 3aBAaHHA. 3.2. 36ip Ta aHani3 gaHux: — 3abesneydyTte gocTyn
00 HeobxigHux pecypcis anga 36opy gaHux (6ibniotekn, IHTepHeT, nabopaTopHe obnagHaHHSA).
HaB4iTb y4HiB MeTogaM 06pobKkKM Ta aHani3y AaHMX 3@ AOMNOMOro MaTeMaTUYHUX iIHCTPYMEHTIB.
3.3. ObroBopeHHS Ta iHTepnpeTauisa pe3ynabTaTiB: — OpraHizynte perynaspHi 3ycTpidi gns
06roBopeHHS NPOMIXKHUX pe3ynbTaTiB i TpyaHOWiB. — CNpusanTe KPUTUYHOMY MUCIEHHIO,
3afalodn NNTaHHS Ta HanpaBAsAYM YYHIB A0 rambworo aHanidy. 4. MNpe3eHTauis pesynbTaTiB
4.1. NigprotoBka npe3eHTauin: — [JONOMOXiTb Y4YHAM NiAroTyBaTW 3BiTWN, Npe3eHTauil, nocTepu
abo iHWi hpopMn NpencTaBaeHHs pe3ynbTaTiB. — HaB4iTb OCHOBaM eheKTUBHOI Npe3eHTauil Ta
Bi3yanisauii gaHux. 4.2. OpraHi3zauis Buctynis: — lNpoBediTb ypoOKM-Npe3eHTalii, Ae y4yHi
3MOXYTb NMpencTaBmMTn cBoi poboTn nepen kKnacom abo wmpLio ayauTopieto. 50 — 3anpociTb
6aTbKiB, iHWKX BYMTeNiB abo ekcnepTiB 4N ouUiHKK pobiT i HagaHHSA 3BOPOTHOIO 3B'A3KY. 4.3,
O6roBopeHHs Ta ouiHKa pe3ynbTaTiB: — OpraHizynte QUCKYCilo Nicng npeseHTauin, ge yyHi
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3MOXXYTb 3a4aTW NUTAHHSA OANH OAHOMY Ta 06roBopuTK pesynbTaTu. — OUiHITE NPOeKTn 3a
BM3HAYEHUMN KPUTEPIAMIN, BPaX0OBYOYM HE TiJIbKU KiHLEBUI pe3ysbTaT, ane n npouec poboTn.
5. Pecbnekcisa i BaockoHaneHHs 5.1. AHani3 npouecy i pesynbTaTiB: — lNpoBediTb pedrekcito 3
YYHAMM WO[0 NPOBEAEHOr0 AOCNIOXKEHHS: WO BAANOCS, AKi 6yn TPyAHOLLI, WO MOXXHa
nokpawmTn. — 3pobiTb BUCHOBKMK AN ManbyTHIX NpoeKTiB. 5.2. BAOCKOHa/leHHA MEeTOANKN:
AHani3ynTe oTpMMaHi pe3ynbTaTu i BIiATYKU y4HIB, W06 BOOCKOHaNUTN MEeTOANKY OpraHi3auii
HayKOBO-OO0CNiIAHNUBbKOI Ai/IbHOCTI. — LiNiThbCa OOCBIAOM 3 KOJIEraMu Ta NepenmanTe yCnillHi
MPaKTUKK 3 iHWKUX Wwkin. 2.1.3. xepena iHpopMaLii Ta OCHOBHI iIHCTpYMEHTW Ang peanisauil
HayKOBO-A0C/iAHMLUbKOT poboTn HaBuykn, 3006yTi nig Yac HayKoBO-A0CNiIiAHOT pobOTH, € LiIHHMMYN
He nuwe AN9 BUBYEHHA MaTeMaTUKK, ajie N 08 NoAasbloro HaB4YaHHSA | mpodecinHoi
AianbHOCTI. BMiHHA npautoBaTy 3 iHpOpMaLi€lo, aHanisyBaTu AaHi, BAKOPUCTOBYBaTU
MaTeMaTU4Hi Moaeni i MeToan OOCAigKeHHS € HeobxigHMK y BaraTboX rasy3sax HayKu i
TEeXHIKN. BunTenb, AKMin BUKOPUCTOBYE Pi3HIi METOAN HAYKOBO-A40CAIAHOI pobOTK, AonoMarae
YYHAM NiAroTyBaTUCSA 00 ManbyTHbOIro, PO3BMBAtOYM IXHI KOMMNETEHLIi Ta HaBUYKWN, HEOBXiaHI y
Cy4aCHOMY CBiTi. BUKOPUCTaHHSA Pi3HUX IHCTPYMEHTIB AN AOCAIAHULBKOT AiSNbHOCTI Cnpuse
PO3BUTKY KPUTUYHOIO MUCJIEHHS, KPEeaTUBHOCTI Ta NnornmbreHHIo 3HaHb Y4HiB. Ba)xnueo, wob
BUYNTENb 3abe3nedyyBaB y4HiB HEOOXiAHUMKM iIHCTPYMeHTaMun i 51 pecypcamMm ansa NnpoBeneHHS
DOCNif>KeHb, AonoMaratoym iM Ha KOXXHOMY eTani HaykoBoi poboTu. MepLwimm Ta OCHOBHUM
IHCTPYMEHTOM € NiAPYYHUKM Ta HayKOBi KHUTN. BoHU MicTaTb 6a30By iHopMauito, HeobxiaHy
0J19 PO3YMiHHA TEOPEeTUYHUX aCcNeKTiB MaTeMaTuKN. BUKOpUCTaHHSA Nigpy4YHUKIB 0O3BONSAE
YYHAM OTpUMaTW rAnMBOKi 3HaHHSA 3 MEeBHOI TEMWU, 3HAUTW BIAMOBIAi HA OCHOBHI MUTAHHSA Ta
3pO3YMiTW OCHOBHI MeTOAN Ta MPUHLMNN. 3anNnUCK Ha AOLLI Ta 30WNTN TaKOX € Ba>KJIMBUMU
iIHCTpyMeHTaMun. Buntenb Mo)ke MosiICHIOBaTU CKAlaAHi KOHLUENLUIi, po3B'a3yBaTu 3a4avi Ta
rnokKasyBaTu NPUKAagn Ha oW, Todi SK Y4Hi 3anucyoTb iHQopMaLito, pobnaTb HOTATKN Ta
BUMKOHYOTb BNpaBu. Llen TpaguuinHmn nigxin 3abesnevye 6a30Buin piBeHb B3aEMOAIT MiXx
y4yuTesieM Ta Y4HAMU i jornoMara€e cucreMmatusyBaTu 3HaHHSA. CyYacHi TexHonoril 3Ha4yHo
PO3LIVPUIN MOXXJIMBOCTI HAayKOBO-A0CAiAHOI poboTn y4HiB. LUndpoBi iHCTPpyMeHTHN, Taki AK
KoMN'toTepw, NAaHLWeTn, IHTepaKTUBHI OOLWKW Ta crevuianizoBaHe nporpaMHe 3abesneyeHHs,
003BOJIAIOTb NMPOBOANTU CKNaaHi obyncneHHs, byaysaTn TpUBMMIPHI Modesni Ta aHasnisyBaTu
BennKi obcarn gaHux [56]. OgHMM 3 HanBiNbLL KOPUCHUX LUGPPOBUX IHCTPYMEHTIB A5
nocnigHnubKoi poboTun € nporpamu ans obpobkm gaHmx, Taki Ak , abo
. BOHM 003BONSAIOTb YYHAM MPOBOANTU CTaTUCTUYHNIA aHani3, byayBaTu rpadikm
Ta Mofjeni, BUKOHYBaTW CKNafaHi 064ncneHHs. Lie po3wmproe MOXAMBOCTI A9 NPOBEeAEHHS
nocnigxeHb i pobuTb Npouec 6inbll LiKaBUM i iIHTEPAKTUBHUM. IHTEPHET € HEBUYEPMTHUM
h>xepenoM iHopMaLil 4159 HAYKOBO-A0CNiAHOT po60TN. YUYHI MOXXYTb BUKOPUCTOBYBaTW OHJ1ANH-
6ibnioTekn, HayKoBi XKypHanu, OCBITHI NNaTgopMK Ta iHLWI pecypcn Ana nowyky iHpopMalLlii,
HeobxigHoT ons IXHiX gocnig»xeHb. Hanpuknag, Taki nnatgopmu, sk ,
abo -Ed, HagaloTb AOCTYN A0 AKICHUX OCBITHIX MaTepianiB, IEKUIN Ta iIHTEPaKTUBHUX
3aBOaHb. 52 Ba)K/IMBO HaBYNTU YHYHIB KPUTUYHO OLiHIOBaTK iHpopMaLito 3 iHTEepHETY, BUSABAATHU
HadinHi g)xepena Ta YHUKATWN HeA4OCTOBipHUX AaHux. Lle gonomoyxke iMm He finwe B
DOCNiAHUUBKIA [isNbHOCTI, ane N y nogasablloMy HaBYaHHI Ta NPOMeCinHIN AiSNbHOCTI. Y feakux
BMMaAKax Oas NMpoBeAeHHS O0C/igXKeHb HeE0DBXiAHO BUKOPUCTOBYBATW CreLiianizoBaHe
nabopatopHe obnagHaHHS. Lle moxe 6yTun obnagHaHHA Ans BUMipoBaHb, MoAestoBaHHA abo
npoBeOeHHS eKcnepuMeHTiB. Hanpuknag, y AOCNiO)XKeHHAX 3 NPUKAaAHOT MaTeMaTUKN MOXYTb
BMKOPUCTOBYBATUCA AaT4yukn gnsa 36opy gaHux npo giznydHi npouecu, Taki 9K TemnepaTypa,
TUCcK abo wBuakicTb. JlabopaTopHe obnafHaHHS ONOMara€ y4yHaM OTpMMaTU NPaKTUYHI
HaBUYKM poboTun 3 peasbHUMKN 06’€EKTaMu i AaHUMK, WO pobUTb HaB4YaHHSA BiNbLU LiKaBUM i
3HaYyLWMM. BUKOpMCTaHHA Takoro obnagHaHHA TaKoXX CMPUSE PO3BUTKY TEXHIYHMX HAaBUYOK,
HeobxigHWX ans ManbyTHbOI NpodecinHOI AiSNbHOCTI. HanpukiHUi Aocnig)XeHHsa yYHAM
HeobxigHO NpeaACcTaBUTK CBOI pe3yabTaTu. A LbOro BOHM MOXKYTb BUKOPUCTOBYBATU
npe3eHTauUinHi iIHCTPYMeHTH, Taki gK , abo . i nporpamn 0o3BoAsOTb
CTBOpPIOBaTY 3p03yMiNi Ta BidyasibHO NpmBabauBi npe3eHTauil, Ki 4ONOMOXXYTb €(PEKTUBHO
[OHeCTU pe3ybTaTn AOCNiIAXKEHb A0 ayanTopil. BUKOpUCTaHHSA pi3HOMaHITHUX iIHCTPYMEHTIB y
HaYKOBO-A0C/iAHIN AiSNbHOCTI Ha YpoKax MaTeMaTUKW A03BONSE 3p0bUTK HaBYabHMA Npouec
6inbl LiKaBWM, iIHTEPAKTUBHUM i eheKTUBHUM. TpaaULiNHi MeTOAN HaBYaHHS Y NOEAHAHHI 3
CY4YaCHUMWN TEXHONOTIAMUN CNPUAIDTb FMBLLOMY PO3YMiHHIO MaTepiany, PO3BUTKY KPUTUYHOIO
MWUCJIEHHS Ta aHaNiTUYHUX HAaBNYOK YYHIB. BUKOPUCTAHHSA UMX IHCTPYMEHTIB AonoMarae
niaroTyBaTW YYHIB A0 BUKJIMKIB Cy4aCHOro CBiTY, A& MaTeMaTUYHi 3HAHHS | HABUYKN €
HeobxigHMMKN y BbaraTbox cepax XUTTa. 53 2.2. CyyacHi neparoriyHi TexHosorii, iHHoBauUii Ta
npoekTn Cy4acHi NnenaroriyHi TexHosorii, iHHOBaLii Ta HayKoOBO-A0C/iAHA AiANbHICTb Ha ypoKax
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MaTeMaTUKN € KIIOYOBUMW CKJIaA0BMMW YCMiLLHON0 HaB4Ya/lbHOr o MpPoLecy, CNPsIMOBAHOIo Ha
PO3BUTOK aHaNiTUYHOrO MUCNEHHS Ta NPaKTUYHUX HaBUYOK. BUKOPUCTaHHSA Takux nigxonis
003BOJIAE 3p06UTN MaTEMATUYHY OCBITY 6inbl NpuBabnBoLO, iIHTEPAKTUBHOIO Ta OPIEHTOBAHOO
Ha ManbyTHE, Oe 3HaHHSA MaTeMaTUKN MaTUMYTb KPUTUYHO BaxksinBe 3Ha4YeHHs. CyyYacHi OCBIiTHI
nigxonun CTaBNATb NMepen BYNTENAMU MaTeMaTUKN BUKIINK: K 3pobuTun Luen npegmeT UikaBuMm, a
roJIOBHE - K HaBYMUTU YYHIB HE NPOCTO BUKOHYBATN MaTEMATUYHI PO3paxyHKKN, afie N 3HaxoaAnTun
HOBIi NiAXoAWn A0 iX BUPilWEeHHS. Y LUbOMY KOHTEKCTi HayKOBO-A40C/liAHa AiA/IbHICTb CTaE
HE3aMiHHMM IHCTPYMEHTOM ANs CTUMYJIIOBAHHSA iHTepecy A0 NpegMeTy Ta PO3BUTKY TBOPYOro
rnoTeHuiany y4HiB. MaTeMaTuKa TPaaMLUiINHO CMPUNMAETLCA AK TOYHA HayKa, e Ha KOXXHe
3anMMTaHHSA iICHYE iMwe ogHa nNpaBuiabHa BignoBiab. OgHak, 3aBAaHHA HAaYKOBO- AOCAIAHOI
DiANBbHOCTI Ha ypoKax MaTeMaTUKN 003BOJIAIOTb BUATU 3a MeXXi LbOro CMPUNHATTSA. BOHN
CMpsIMOBaHi Ha PO3BUTOK YSBWU, OPUFiHANIbHOCTI MUCJIEHHS Ta MNOLWYKY HECTaHAAPTHUX PilleHb.
Taki 3aBAaHHA gornoMaratoTb YYHAM PO3YyMiTH, WO MaTeMaTUKa - Lie He finwe Npo BUKOHAHHS
anNropuTMmiB, a 1 MPO TBOPYMI NMpoLEC MOLIYKY BiAMOBiAEN Ha CKNagHi NnTaHHA. B ymoBax
LWBWAKO 3MiHIOBAHOIO CBiTY, A& TpaguLUinHi NigXxoan 4acTo He fatoTb BakaHUx pesynbTaTiB,
30aTHICTb AyMaTW NMo3a MexaMn CTaHAapTHMX PaMOK CTa€E KJlO4OBOK KOMMeTeHUieto. Po3pobka
3aBAaHb HAaYKOBO-OOCAiIAHOI AiA/IbHOCTI A9 YYHIB Ha YPOKax MaTeMaTUKUN € Ba>XJIMBUM
aCMeKTOM Cy4acCHOI OCBiTK, CMPAMOBaAHUM Ha PO3BUTOK KPeaTUBHOIO MUCJIEHHSA Ta BMiHHS
3HAaXO0ANTU HeCcTaHOapTHI po3B’a3ku. Mpu po3pobui 3aBAaHb HAYKOBO-A0CAIAHOI AiA/IbHOCTI
HeobxiaHO BpaxoByBaTU AeKiflbKa K/HOYOBUX eleMeHTIB (puc. 2.2.): 54 3B'A30K 3 BukopuncTaHHS
BioKpUTICTb peasbHUM iHTerpaTUBHOIO 3a4avi XUTTAM nigxony 3aBAaHHA NOBUHHO 3aBOaHHA,
wo NMoegHaHHA MaTK Kinbka 6a3yloTbCA Ha MAaTEMATUKKN 3 MOXXJIMBUX LUAXIB peasibHUX iHWMMN
PO3B'A3aHHA, WO Aa€ cuTyauisax, € 6inbl npeaMeTaMun, MOXXANBICTb 06paTu LiKaBUMKN A1 Y4YHIB,
TakuMu fK i3nka, BNacHU Niaxig i ski 6a4aTb XiMis, MUCTELTBO, CTUMYJIIOE MPaKTUYHE CMPUSE
LINPLLIOMY OOCAIAXKEHHA Pi3HMX 3aCTOCYBaHHA CBOIX PO3YMiHHIO Ta MeTOAIB. 3HaHb i BinbLl oxo4e
MiDKANCUUMAIHAPHO BKJIIOYAOTLCA B My MUCJIEHHIO. Npouec. Puc.2.2 HeobxigHi kKpuTepii npu
po3pobui 3aBAaHb HaYKOBO-A0CNIAHOI AisnbHOCTi O)xepeno: [56, c.78] Onsa aemMoHcTpauii
CTBOPEHHSA NPOEKTHUX 3aBAaHb HAaYKOBO-A0CIAHOI AiSNbHOCTI obpaHo TeMy

u LntupoBaHus: 0,02% id: 27
«BcTyn po ctepeoMeTpii»

Ansa yyHis 10 knacy. CtepeoMeTpis, AK po34ia reoMeTpil, WO BUBYAE NPOCTOPOBI hirypm Ta ix
BJIACTUBOCTI, BiAKPMBAE LUMPOKI MOXXJINBOCTI A1 CTBOPEHHS TBOPYUX | MPUKAaAHNX 3aBAaHb, fAKi
CMPUSAIOTb PO3BUTKY NMPOCTOPOBOr0 MUC/IEHHS, aHaNiTUYHNX HAaBNYOK Ta BMiHHSA 3aCTOCOBYBaTu
TeopeTnyHi 3HaHHA Ha NpakTuui. CTepeoMeTpUYHi 3agadi AornoMaratoTb YHYHSAM Kpalle yaBaATU
TPUBUMIPHI 06’€KTK, IX B3aEMOAiO Ta B3aEMHE po3TallyBaHHS, LLO € Ba)KJIMBUM €TanoMm y
PO3BUTKY NMPOCTOPOBOIrO0 MUCIEHHSA, HEOBXIAHOIO y 6araTbOX HAaYKOBMKX i TEXHIYHMX Cchepax.
Kpim Toro, crepeomeTpis 0O3BOJISIE JIErKO iHTErpyBaTun 3adadi 3 ismkoto, iHhopMaTUKoLo,
MNCTELTBOM Ta AM3aiHOM. Hanpuknag, NpoeKTyBaHHSA apXiTEKTYPHUX MOAENEeNn YN CTBOPEHHS
3D-rpadiky BMMaratTb 3HaHb CTepeoMeTpii i CNpnalTb MiKAUCLUUMNNIHAPHOMY HaBYaHHIO.
CTepeomeTpisa TaKOX MaE€ YiTKO BUPaXKeHUN NpUKIagHNIN XapakTep. Y4YHi MOXYTb 6a4ynTtu, K
MaTEMaTUYHI KOHLLEMNLiT 3aCTOCOBYOTLCA Y peasibHOMY CBiTi, Hanpukniag, y 6yaiBHMUTBI,
iH>XXKeHepil, Ta TEXHOJIOTiAX, WO MNigBULLYE MOTUBALLIO 55 00 BUBYEHHS MaTEMATUKW | PO3YMIiHHSA i
Ba>XJINBOCTIi. BUKOPUCTaHHSA Cy4aCHUX TEXHOOrIN oNna Bisyanisauii Ta MoaestoBaHHS
TPUBUMIPHUX 06'€EKTIB pobUTbL HaBYaHHA BiNbll IHTEPAKTUBHUM Ta LikaBMM. 3anponoHoOBaHO
BapiaHTW KOHCMEKTIB YPOKIB i3 BUKOPUCTaHHAM e/leMeHTIiB 3aBAaHb HayKOBO-A0CAiAHOT
OigNbHOCTI ANg y4HiB 10 Knacy 3 gucumnnniHm

u LUwnTtnposaHusa: 0,01% id: 28
«eomeTpisa».

MnaH-KoHCNeKT ypoky Tema: OCHOBHI MOHATTSA cTepeoMeTpii. AKCiomn cTepeomeTpii. MeTa:
HaB4anbHa: O3HaMOMUTU YYHIB i3 KNOHYOBUMN MNOHATTAMU CTepeoMeTpil Ta IX 3aCTOCYBaHHSAM.
BuB4YMTKN aKcioMm cTepeoMeTpii Ta 3p03yMiTn iX posib Y (POPMYyBaHHI OCHOB TEOPETUYHOI
reomeTpii. Po3BnBasbHa: Po3BMBaTK NPOCTOPOBE MUCJIEHHS | 34aTHICTb Y4YHIB aHanizyBaTu
reoMeTpuyHi 06'eKTn B TPMBUMIPHOMY NMpPOCTOpi. BuxoBHa: Moka3aTu npuknagn
€KCNepMMeHTaIbHOro 3aCTOCYyBaHHA aKCioM cTepeoMeTpil B peasibHUX 3adavax, CNpusaiym
3aLiKaB/IEHOCTI YYHIB Y NPakKTUYHOMY 3aCTOCYBaHHi FeOMeTPUYHNX 3HaHb. TUN ypoKy: YpokK
BMBYEHHS HOBOrO MaTepiany 3 efleMeHTaMn eKCNepuMeHTaslbHOI poboTn. OCHalleHHS: -
Migpy4Huk: F'eomeTpia: npod. pieeHb anga 10 knacy / A. . Mep3nsk, O. A. Homiposcbkun, B. b.
MonoHcbkui, M. C. dkip. - Komn'ioTep abo iHTepakTUBHa AOWKa ANS AeMOHCTpaLil npe3eHTaduii. -
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Mogeni reomeTpuyHux Tin (Kky6, napaneneninen, nipamiga Towo). - MaTepianu ans nposeneHHs
€KCMepUMEHTIB: MPO30pi NJacTUKOBI abo cKAAHI NaNTKK (NaowmHu), nasep abo ceiTnogiooHun
MPOXKEKTOP A1 BU3HAYEHHSA NPAMUX | NafiHHA CBITNOBMX NPOMEHIB, NiHilka abo MipHa cTpiyka
ONa BUMiploBaHHSA BigcTaHen. 56 JliTtepaTypa: N'eomeTpida: npod. piBeHb: Nigpyy4HnK ansa 10 k.
3akfafiB 3arajibHOI cepefHbOi ocBiTU / A. I'. Mep3nsk, [. A. HomipoBcbkuii, B. b. MonoHCbKnn, M.
C. Akip. - X. : TimHa3siqa, 2018. - 240 c. : in. CTpykTypa ypoky 1. OpraHisauiHum MOMeHT (2 XB)
MpuBiTaHHSA, MepeBipKa NPUCYTHIX, MepeBipKa rOTOBHOCTI 40 YPOKY. HanalwTyBaHHS y4HIiB Ha
poboTy Ta yBaXKHiCTb. 2. MoTMBaLisa HaB4YaHHA (3 xB) O6roBOpeHHS BaXk/IMBOCTI CTepeomMeTpil B
Pi3HUX rany3ax XUTTA: apXxiTeEKTypa, iHXeHepid, AnsanH. Npuknaan NpakTUYHOro 3aCTOCYBaHHSA
aKCioMm cTepeoMeTpii Ana po3B’A3aHHA NPOCTOPOBUX 3a4ay. Y 3aMUCIOBANNCA B KONN-Heby b,
AK ByYETbLCA CyYaCHa apXiTeKTypa, fK iHXXEeHepn po3paxoByloTb MiLHICTb byaiBens abo sk
CTBOPIOKOTLCSA iIHHOBAUiNHI An3anH-NpoekTn? CekpeT y cTepeomeTpii. Came 1T NnpuHUUNn
[ornomaralTb PO3YMiTU, SK 06'EKTN B MPOCTOPI B3aEMOAIIOTb MiXK COB0I0. ApxiTeKTopu
BMKOPUCTOBYIOTb CTEPEOMETPIO OJ18 NPOEKTYBaHHA ByaiBens Ta iHWKMX 06’'ekTiB. Hanpuknag,
KO/ BOHW po3pobnsatoTb ByAisni, BOHM NOBUHHI po3paxoByBaTu, AK MAOLLUHN CTiH
MepeTUHaTLCA Ni4 PiI3HMMUN KyTaMu, K MOBEPXU HAKNa[aloTbCsa OANH HA OOHOr0 Ta AKi hopMm
BMKOPUCTOBYBATU A5 CTIMKOCTiI KOHCTPYKUin. Mpuknag: MNoaneiTbCs Ha CyYacHi xmapo4ocu abo
HaBiTb Ha KNacuyHi byaisni, Taki 9k nipamian B ErnnTi. Y BCiX HAX 3afisaHi NpoCTOpPOBI
KOHCTPYKLT, 1o 6a3yloTbCsl Ha OCHOBHMX 3aKOHaX cTepeoMeTpii. IHXKeHepn BUKOPUCTOBYIOTb
aKCiomMun cTepeoMeTpil 419 po3B’A3aHHA BaraTbox 3a4a4y. BOHM NOBMHHI BpaxoByBaTW, K Pi3Hi
heTani mexaHi3miB 4m byaisens 6ynyTh 3'egHyBaTUCA MiXK coboto. Hanpuknag, iHXeHepun MoCTiB
abo BeIMKNX KOHCTPYKLiN MOBUHHI TOYHO PO3paxoByBaTU, IK CUAMN BNAMBATMMYTb Ha OMNopwu, i 9K
Pi3HI NAOWMHK Ta NiHil NepeTHaTMMYTbCa y NpocTopi. 57 Mpuknaa: by AiBHULTBO MOCTIB,
TyHeniB, NiTakiB - Le CKJagHi npouecu, Ae reoMeTpis Bigirpa€ supiwanbHy ponb. bes
cTepeoMeTpii Taki 06'ekTn He moram 6 ByTn cnpoekToBaHi 6e3neyvyHo. Y gnsanHi ctepeomeTpis
[ornomMarae CTBOplOBaTY CyyYacHi mebni, aTomobini Ta iHWi npeameTn. Hanpuknag, Konm
On3anHep NPOEKTYE aBTOMODBINb, BiH BPax0BYE, K MAOLIMHW Ta BUFHYTI JiHil BNAMBAaTUMYTb Ha
aepoAnHaMiKy Ta 30BHiWHIN Burnag. NMpuknag: MNoaneiTeca Ha aBToMobini abo iHTep'epu
cyYacHux byanHkie. BCi Ui BUrMHM Ta (QOPMIN CTBOPIOIOTLCS 3 ypaxyBaHHSAM NPOCTOPOBOI
reomeTpii. OT>Xe, BMBYalO4YN CTepeOMeTPit0, BU PO3BUBAETE HE TiSIbKM MaTeMaTUYHE MUCTIEHHS,
a W 34aTHICTb 6a4nTn i po3yMmiTK NPoCcTopoBi 06'EKTU HaBKOJIO Hac. Lle kopncHo gna 6araTbox
npodecin: apxiTeKkTopiB, iHXXeHepiB, An3anHepis, byaiBenbHUKIB Ta BaraTbox iHWKX. 3.
BrnByeHHA HoBOro MaTepiany (25 xB) - OCHOBHI MOHATTSA CTepeoMeTpii: BUSHAYEHHS TOYKN,
npsMol, NAOLWWHN, MPOCTOPY B CTepeomMeTpii. BiAMIHHOCTI MiXK NiaHiMeTpi€lo Ta cTepeoMeTpieto (
C. 9-10 Nigpy4HuK). [| To4ka - HANNPOCTILLINN FreoMeTPUYHUI 06'EKT, WO He MaE po3Mmipis. Y
CTepeoMeTpii TOYKa € OCHOBO Ana nobyanosu iHWNX 06'eKTIB Y NpocTopi. [| Mpsama - ue
HeCKiH4YeHHa NiHis, Ka Ma€ nuule oaHy BUMIPHICTb - AOBXWHY. Yepe3 ABi TOYKU MOXKHa
MPoOBEeCTM TifibKN O0OHY npsAMy. [| MnowmHa - NJoCKa NOBEPXHS, iKa NPOCTAra€TbCA HECKIHYEHHO
B YCiX HanpsMKax. BoHa Ma€e aBi BUMIpHOCTi - OBXWHY Ta WwWnpuHy. [ MpocTip - TpuBuMipHe
cepefoBuLLe, y SKOMY MOXYTb iCHyBaTK TOYKM, NPAMI Ta NAOWMHK. BiH Ma€e Tpu BUMIpHOCTI -
DOBXXWHY, LUNPUHY Ta BUCOTY. [| MNnaHiMeTpia BUBYaE 06'€KTN Ha NMAOWMNHI (ABOBUMIPHI irypu), a
CTepeoMeTpis - y MpocTopi (TpMBUMIPHI irypun). Y nnaHiMeTpii 4OCNigXyTbCS, Hanpukaag,
TPUKYTHUKWN Ta KONa, a B cTepeomMeTpil - Kybu, napaneneninegun, cgepu towo. 58 - Akciomu
cTepeomeTpii: TeopeTnyHa NigroToBKa: 3aCBOEHHSA akcCioM cTepeomeTpii: Cl. ICHYOTb TOYKN, WO
ne)xaTb y AaHin NAOWMNHI, i

@ O6Hapy»xeH Mnaruat: 0,15% https://www.miyklas.com.ua/p/geome... id: 29

TOYKMU, L0 He nexaTb Yy Hin. C2. Yepe3 6yab-AKi TPy TOYKW, LLIO HE JIeXXaTb Ha OOHIN Npamin,
MO>XHa MPOBECTMW MAOLLMHY i 4O TOro XX TiIbKWU OA4HY.

C3.
@ O6Hapy»xeH Mnarunat: 0,09% https://www.miyklas.com.ua/p/geome... id: 30
AKLLO OBi TOYKM NPSAMOI NexaTb Y MJIOWMHI, TO | BCA NpsiMa NeXNTb Y L NJOLMHI.

C4. FKwo OBi NJIOWWHN MatloTh CRiJIbHY TOYKY, TO BOHU MepeTUHaKTbCA Mo NPAMIN, sKa
MPOXOAUTb Yepes L0 TOYKY. 3aBAaHHS: [poOBeCTN eKCnepuMeHTN AN AeMOHCTpaLii akciom
cTepeomeTpii. PO3rnsHyTn, Sk reoMeTpUYHi NPUHLNMNN 3aCTOCOBYIOTLCSA Y peasibHUX
BUNpobyBaHHAX. MNoAinnTn Knac Ha 4 rpynn. KoxxHa rpyna metoaoM xepebkyBaHHSA OTPUMYE
3aBAaHHA: NPOAEMOHCTPYBaTN OAHY 3 akCioM cTepeoMeTpil. [IpakTu4He NnpoBeaeHHS
eKCMepuMeHTY: 3a reOMeTPUYHI akCioMKn 3a3BMYa MPUNMaloTb TBEPOXXEHHS, AKi BignoBigaloTb
dopMaM i BiAHOLLIEHHSM, WO CMOCTepiralTbCa B MaTepiasbHOMY CBIiTi. Y cnpaBeaiMBoOCTi LnX
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TBEPOKEHb JIIOAN NEPEKOHANNCA B pe3ybTaTi 6araToBiKOBOi MPaKTUYHOI BianbHOCTI. OTXe,
Y4YHi MOXXYTb MepeBipUTN Ha NMPaKTULI CpaBedJIMBICTb LUUX TBepOXeHb (JoaaTok A). Baxxnneo!
O3HaNOMUTKM YYHIB 3 IHCTPYKLIiAMN Ta TeXHiIKO 6be3nekn. AHani3 Ta 0broBopeHHs pe3yfbTaTiB:
O6roBopeHHs crocTepeXXeHb Ta BUCHOBKIB rpyrnamMu. MOpiBHAHHSA 3 TeOPeTUYHUMN AaHUMU Ta
aKcCiomaMu cTepeomeTpii. 4. 3aKpinseHHs HOBMX 3HaHb i BMiHb (10 xB) O6rosopeHHs
eKCnepuMeHTIB i NigTBepAXKEeHHSA NPaBUJIbHOCTI aKCioM Ha npuknagax. BukoHaHHs Bnpas 1.1-
1.10 (ycHo) 5. Miacymok ypoky (3 xB) MOBTOPEHHS OCHOBHUX MOHATb YPOKY: 59 1. Ak y
MaTeMaTuli Ha3MBalTb MNEPBUHHI MOHATTS, SKUM He AaloTb 03Ha4YeHHA? 2. AKi irypm BxoaaTb
[0 CMUCKY OCHOBHUX MOHATb CTepeoMeTpii? 3. Y KoMy BUNaAKy roBopsATh, WO NpsaMa rnepeTuHae
naowmnHy? 4. Konv ropopaThb, LLO MJOWMHU nepeTuHaoTbca? 5. Chopmynionte akciomun al, a2,
a3, a4. OuiHKa aKTUBHOCTI Y4HiB. 6. [loMmalHe 3aBoaHHA (2 xB) MNMpo4ntaTn naparpad y
Niapy4YHUKY Ha Temy

n LvtuposaHus: 0,03% id: 31
«OCHOBHI NOHATTSA CTEPEOMETPIi Ta akCioMun».

BukoHaTn Bnpasu 3 nigpy4yHuka 1.11, 1.13, 1.18. ofaTKoBe 3aBAaHHSA: NiArOTyBaTWU KOPOTKe
MOBiIAOMNEHHSA NPO Te, AK CTEPEOMETPUYHI MPUHLMMN BUKOPUCTOBYIOTLCA B apXiTeKTypi abo
iH>XKeHepil. MNnaH-KoHCMeKT ypoKy Tema: MNpocTopoBsi dirypu. NMNo4yaTKoBI BigOMOCTi Npo
MHOrorpaHHukn MeTa: HaB4anbHa: O3HaMOMUTN YYHIB 3 NOHATTSAM NPOCTOPOBUX Iryp,
BM3HA4YNUTN OCHOBHI BUAW MHOIMOrpaHHUKIB, iX eN1eMeHTN Ta BNaCTUBOCTI. Po3BMBasibHa:
Po3BMBaTV NPOCTOPOBY YSABY Ta NoriyHe MUC/IEHHS Y4HiB. BuxoBHa: BuxoByBaTu iHTepec Ao
BUBYEHHSA reoMeTpii Ta PO3YMiHHS Tl 3HAYEHHSA B XKUTTI. TN ypoKy: YPOK BMBYEHHS HOBOIO
MaTepiany 3 efleMeHTaMun NPOEKTHO- NMoWwyKoBOoi poboTn OCHalweHHS: - MynbTuMeginHa
npe3eHTauis abo nnakaTu 3 306pa>KeHHSAM OCHOBHUX MHOrOrpaHHUKIB (Ky6, TeTpaeap, okTaeap
TOLWO). - Habip mogenen MHororpaHHUKIB. - FeoMeTpuyHi irypun gna gemoHcTpauii. JlitepaTtypa:
60 Mep3nsak A. I'., Homiposcbkuin . A., NMonoHcbknii B. B., 9kip M. C. FTeomeTpisa: npodinbHWiA
piBeHb: nigpy4HnK gna 10 knacy. Xapkis: NiMHa3sisa, 2018. - 240 c. CTpykTypa ypoKy 1.
OpraHisauinHum moMeHT (2 xB) MNMpuBiTaHHSA, MepeBipKa NMPUCYTHIX, NepeBipKa rOTOBHOCTI A0
YPOKYy. HanawtyBaHHS y4HiB Ha pob0OTy Ta yBaXkKHICTb. 2. MoTMBaLif HaB4aHHS (3 XB) -
3anuTaHHA A0 y4HiB: Y 3agyMmyBanucs Bu, ski dopMmn matoTb Byaisni, ckynbnTypu, abo HaBiTb
Balla KiMHaTa? Aki qirypu nexaTb B OCHOBI iXHiX pOpM? - OrosIoleHHA TeEMU Ta METU YPOKY. -
MoSACHEHHS Ba>XKJIMBOCTiI BUBYEHHSA NMPOCTOPOBUX RIryp Y XXUTTIi: apxiTeKTypa, An3aiH, iHXeHepis.
3. BuB4YeHHs HOBOro Mmatepiany (15 xB) - NMoHATTA npocTopoBux iryp. MosiCHEHHA BiAMIHHOCTI
Mi>XK MOLLUHHMMY Ta MPOCTOPOBUMU irypaMu. - MHOror paHHUKK: BU3Ha4YeHHS MHOMOrpaHHUKIB
Ta iIX OCHOBHUX eNleMeHTiB (rpaHb, pebpo, BeplunHa). [oBepXHS MHOrorpaHHMUKa CKIada€eTbCs 3
MHOIOKYTHUKIB. [X Ha31BaOTb FPaHAMMN MHOrOrpaHHUKa. CTOPOHN MHOMOKYTHUKIB HAa3MBaloThb
pebpaMn MHOrorpaHHMKa, a BEPLIMHMN - BEPLUMHAMUN MHOrorpaHHuKa. Ha pucyHky 306pa>keHo
N'ATUKYTHY nNipamigy . [ToBepXxHSA LbOro MHOrorpaHHMKa CKNafaeTbCcsa 3 N'aTn
TPUKYTHUKIB, AKi Ha3UBatOTb BiYHUMU rpaHAMMK NipaMian, Ta OAHOro N'ATUKYTHUKA, SKUI
Ha3MBalOTb OCHOBOI Nipamign. BeplwnHy F, ska € cninbHow Ans BCix BiYHMX rpaHen, Ha3nBaloTb
BepLUMHOLO Nipamian. Pebpa FA, FB, FC, i Ha3mBatoTb 6iYHUMK pebpamun nipamign, a pebpa
AB, BC, CD, i EA — pebpamu ocHoBuM nipamigun. 61 - OCHOBHI BUAM MHOIMOrpaHHUKIB: -
MpaBunbHi MHOrorpaHHUKN: Ky6, TeTpaenp, okTaeap, nonekaenp, ikocaeap. - MoHATTA oNykKAMX
i HEONYKNMX MHOMOrpaHHUKIB. - leMOHCTpaLia Moaenen MHororpaHHuKIB abo incTpauin Ha
cnanpax. 5. TBop4e 3aBaaHHA (7 xB) [| 3aBAaHHSA: YABiTb, LLO BU € apXiTEKTOPOM, SAKUIA
po3pobsise NPOEKT eHeproedeKTUBHOro By anHky. Bam noTpibHO BnubpaTtn popmy byanHky, sika
[03BOINTb MiHIMi3yBaTK BTpaTW TeNaa Yepes3 CTiHW, Npu LuboMy 36epiratoymn 3agaHnm o6’em
npuMilleHHS. BukopnctoBymnTe 3HaHHSA 3 reoMeTpil Ta i3nkm gna obrpyHTyBaHHSA cBOro snbopy.
O6roBopeHHSs: Y4Hi 06roBoploOTh Pi3Hi MOXXAMBI hopMmu ByanHKy (Ky6, umniHap, cdhepa) Ta ix
rnepeBaru 3 ToO4YKM 30py MiHiMi3auii nioLli NoBepxHi (Yepes aky BiabyBaloTbCst BTpaTK Tenaa) npu
3agaHoMy 06’eMi. [| ObrpyHTyBaHHSA: CMiflbHO 3 YYHAMU aHaNI3YOTbCA OCHOBHI MPUHLMMN
eHeproeeKTMBHOCTI (4MM MeHLa nJowia NoBepxHi byaisni npu 3agaHoMy 06’eMi, TUM MeHLUI
TennoBi BTpaTun). Po3rnagatoTbcs chepa Sk onTuMasbHa dOpMa 3 TOYKM 30pY CMiBBiAHOLLIEHHS
06’eMy 00 NOBEPXHI, @ TakoX Kyb AK KOMMpoMiCHa hopMa An5 NpakKTU4HOro byaisHMLTBaA. 6.
3aKkpinjieHHsa HOBUX 3HaHb i BMiHb (10 xB) BUKOHaHHSA 3aBAaHb Ha BU3Ha4YeHHSA KiNlbKOCTI
BepLUnH, pebep Ta rpaHen y NnpocTUX MHOrorpaHHukax. Bnpasn 3.1-3.6 nigpy4Huka 6. Migcymok
ypoky (5 xB) 1. Ha3BiTb BigOMi BaM NPOCTOPOBi irypu. 2. 3 AKMUX Qiryp cKnafaeTbCsa NoBepxHsA
MHOrorpaHHuka? {1k ix HasuBatoTb? 3. Lo Ha3mBaTb pebpamMm MHOrorpaHHMKa? BepLUMHaMm
MHOrorpaHHuka? 4. ki Buan MHOrorpaHHUKIB BM 3HaeTe? ONULWIiTb Lii MHOrOrpaHHUKN. 7.
JomawHe 3aBaaHHA (3 xB) 62 1. OnpautoBaTi €. 21-23 nigpyyHuKa. 2. TBopYe NpoEKTHe
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3aBOaHHA. (gogaTok b) MNMpuknanom 3aBAaHHA HayKOBO-AOCNAIAHOT AiSNbHOCTI ONa Liel TeMu
Mo>xe 6yTu HacTynHe. 3aBaaHHsA 3. Mipamian B npupoai Ta Hayui 3aBAaHHSA: 3HaN4iTe Npukiagn
nipaMmiganbHUX CTPYKTYP Yy npupoai OnnwiTe npouec yTBOpeHHA 0bpaHuxX nipamMifanbHUX
CTPYKTYpP. OBYNCAiTb IX OCHOBHI reoMeTpUYHi NnapameTpu: 06’eM, naoLLy NoBepPXHi, BUCOTY.
Hocnifith, 9K NipaMifanbHi CTPYKTYPU BUKOPUCTOBYIOTLCA Y CyHYaCHi TeXHiLi i NpOMMUCIOBOCTI.
AHOTauig. MpoekT cnpAMOBaHNI Ha BUBYEHHS NipaMiganbHUX CTPYKTYP, AKi MOXKHa 3HaNTU B
npupoAi, Ta ix 3aCTOCyBaHHS B Pi3HUX HAayYKOBUX rasy3ax. YYHi 0OCAiO>XKYBaTUMYTb Fr€OMETPUYHI
napaMeTpu Ta Qi3nYHi BNaCTUBOCTI LMX CTPYKTYP, @ TaKoXX iX 6ionoriyHy ponb. MpoekT BKA4ae
AK TEOPETUYHE BMBYEHHS, TaK i NPaKTUYHI 3aBOaHHSA: NPOBeAEHHS eKCMEPUMEHTIB 3i CTBOPEHHS
KpUCTasniB, MaTeMaTUYHUI aHaNi3 FEOMETPUYHUX MapaMeTpiB, CTBOpeHHsA 3D mogesnen Ta
NiAroToBKa Npe3eHTauin pe3ynbTaTiB. Lle [03BO/INTL YYHAM 3aCTOCYBaTWU 3HAHHSA 3 reoMeTpil,
Ximil, pi3nkm Ta 6ionorii, po3BMBaOYM HAaBUYKWN OOC/IAXKEHHS, aHaNi3y Ta Npe3eHTauii
iHpopMauii. MeTa NpoekTy MeTognyHa: 3abe3nedynTn iHTerpauito 3HaHb 3 reoMeTpii, QisnKn,
xiMmii, reorpadii Ta 6ionorii yepe3 gocnigXeHHs nipamiganbHUX CTPYKTYpP Y npupodi. CnpusaTtn
hopMyBaHHIO HaBUYOK HAYKOBOIr0O AOC/IAXKEHHSA, MATEMAaTUYHOIO aHani3y Ta BUKOPUCTAHHSA
Cy4acHOro nporpamHoro 3abesneyeHHa ons MonenioBaHHsA. Po3BuBasibHa: PO3BUHYTU KpUTUYHE
MWCJIEHHS, aHaNiTUYHI 34i6HOCTI Ta TBOpPYMI NigXig Y4HiB 00 BUPILLEHHA HAayYKOBUX 3aBAdaHb.
dopMyBaTV BMiHHS CAaMOCTINHOIO NfaHyBaHHSA Ta NPOBEAEHHA OOCNIAXKEHb, aHaNi3y OTPUMaHUX
OaHNX, a TaKOXX HaBUYKKN ePeKTUBHOI Npe3eHTauii pe3ynbTaTiB. 63 BuxoBHa: BuxosyBaTtu
iHTepec A0 NPUPOAHMNYNX HAYK Ta AOCNIAHWLBKOI AiNbHOCTI, CMPUATM PO3BUTKY
BiAMNOBIifa/IbHOCTI Ta CAaMOCTINHOCTI B HaBYaHHi. POpMyBaTU PO3YMiHHSA Ba>KJIMBOCTI
MiXKONCUMNAIHAPHOIO MigXoay Ta LWiHHOCTI HayKOBUX 3HaHb Y MOBCAKOEHHOMY XXUTTI.
Mi>xnpeaMeTHi 3B'a3KN. IHTerpauia reomeTpil (064NCNEeHHA reoMeTpMYHMUX NapaMeTpiB NipamMign
(06’em, Nnowa noBepxHi), 3 isnkot (aHani3 QisMYHUX BIAaCTUBOCTEN NipaMiganbHUX CTPYKTYP,
TaKuX K popMa KpUCTasiB Ta YMOBMU iX YTBOPEHHS (TeMnepaTypa, TUCK), 3 XiMi€lo (AOCNiAXEHHS
XiMiYHMX NpoLLeciB yTBOPEHHS KPUCTaniB, B3aEMOAIS Pe4Y0BUH i KpucTanisauisa), 3 6ionorieto
(BMBYEHHS BionorivyHUX NpukKAagiB nipamiganbHUX CTPYKTYP, iX PYHKLIA Ta 3HaYEHHSA 019 XUBUX
opraHismis), 3 iHPOPMaTMKOIO (BUKOPUCTaHHA NporpamMHoro 3abesneyeHHs oag MOOENIOBaHHS Ta
CTBOPeHHA 30 Mopenen nipamifasbHUX CTPYKTYpP). TexHidHi 3acobu HaBYaHHA (06nafHaHHSA).
Komn’toTepun abo HoyTbyku. MporpamHe 3abesnevyeHHs 4ns MmogentoBaHHS ( ,
abo aHanoriyHi nporpamu). NMporpamHe 3abe3nevyeHHs AN CTBOPEHHS Npe3eHTauin ( ,
). MpoekTop abo iHTepaKTMBHa AOLWKa A5 NMpe3eHTalii pe3ynbTaTiB AOCNiIA)KEHHS.
MeToaunyHe 3abe3neyeHHs. Pi3HOMaHITHI HayKoBi MOCIBHMKK Ta pecypcn (NiAPYYHUKW, HAYKOBI
XKYPHanu, iHTepHeT-pecypcun). Xia BUKOHaHHA BCcTynHe (Bunepen>xanbHe) 3aBaaHHsa: Moginntun
Knac Ha 3-4 rpynu, B KOXKHin rpyni BU3Ha4YTe HaANpPsAMOK AOCAIOXXEHHS: nipaMiganbHi CTPYKTYpu
B Mpupogki (reonoris), 6ionorii, isunui, ximii. TeopeTnyHa NigroToBKa: 3aCcBOEHHSA hopMyn Ans
064MCcNeHHs OCHOBHUX reoMeTPUYHUX NapaMeTpiB NipaMigalbHUX CTPYKTYp: 06’eM, naowy
MOBEPXHIi, BUCOTY, [OBXUHY pebep, KyTn Haxuny 60KoBux rpaHen. 64 MoaenioBaHHS:
BukopucTtaHHs nporpaMHoro 3abesnevyeHHs Ana MOLENOBAaHHSA NipaMifanbHUX CTPYKTYP.
Hanpuknag, ctBopiTk 30D Mmopenb kpucTana abo iHwol nipamifganbHOi opmu. AHani3 Ta
0broBopeHHS: Y4YHi roTyloTb AeTasibHMUIA 3BIT MPO AOCAIAXKEHHS, BKJlOYa0umM BCi 3ibpaHi aaHi,
MaTeMaTU4Hi po3paxyHKW, pe3ybTaTu MOOE/NOBaHHSA (eKCnepuMeHTy) i BUCHOBKK (JonaTok B).
Mpe3eHTauis NpoeKkTy: Y4Hi CTBOPIOIOTL Npe3eHTauito (cnanan abo nnakaT), Ae BUCBIT/OTb
KJIIO4YOBIi MOMEHTU MPOeKTy. IEMOHCTPYIOTb pe3ysbTaTh ekcnepmMmeHTis, 3D moaeni, potorpadii
MPMPOAHMX MipaMigasbHUX CTPYKTYP Ta MaTeEMaTU4YHi po3paxyHKK. BucHoBoK: Mipamign y
npupoai € CBIAYEHHSM TOro, Ik reOMeTPUYHi 3aKOHM BMAMBAIOTb Ha (hopMyBaHHA MaTepianis i
CTPYKTYpP Y BCbOMY CBiTi. BOHU He nuLie Bpa>kaloTb CBOEID KPacoto Ta CKAAAHICTIO, afle N €
KJIKOYOBUMW ON19 HALLOrO PO3YMIHHA 9K i3n4HUMX, Tak i 6ionorivHux npouecis. Jocnig>XeHHs
nipamin y npupoai gonomarae Kpallie po3yMiTu yHiBepcasibHi NPUHLNNNW, SKi Ne)XaTb B OCHOBI
YCbOr0 XXNBOMO i HEXXMBOro Ha 3eMAi. Lle 3aBaaHHSA LONOMOXKE YYHAM He nuwe rambiie
3pO3YMITV reoMeTPUYHi Ta NPUPOSHI acneKTu nipamif, ase n PO3BUHYTU HAaBUYKU LOCAIAXKEHHS,
aHani3y Ta npe3eHTauil iHpopmauii. 65 BucHoBku Ao po3ainy 2 NnaHyBaHHSA Ta NiAroToBKa -
KJII04OBi eTann HayKOBO-A0CAIAHNLLKOI iNIbHOCTI YYHIB Ha ypoKax MaTeMaTukun. Baxxnnso
peTesnibHO BU3HA4YUTK Ui, BUbpaTn TemMy, 3abe3neynTn pecypcu Ta AeTajibHO CrlaHyBaTu
npouec. i Kpoku CTBOPIOIOTL YMOBM A9 NPOAYKTUBHOI poboTK, CNpusiiodmn (GOpMyBaHHIO
MO3UTUBHOIO CTaBJIeHHS A0 HayKu. ig Yac [ocnigXeHHsa y4Hi GopMyntoloTb rinoTesn,
36MpaloTb Ta aHanNi3yTb AaHi, 06roBoOpOIOTL pe3ysbTaTu, WO PO3BUBAE TXHi AOCAIAHNLbKI
HaBUYKN N KPUTUYHE MUCTIEHHSA. BunTenb Haga€ NioTPMMKY Ha KOXXHOMY eTani, gornomMaratum y
BUPILLEHHI TpyaHoLiB. PedneKkcia € Ba)JIMBOO CKJ1af40Bolo, WO O03BOJISE aHaNi3yBaTu npoLec,
BUABNATM MOMWUJIKM Ta BOOCKOHaNOBaT! MeToankun. CniBnpausa 3 Koneramm Cripusie
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BMPOBaA>KEHHI HOBUX MiAX0A4iB Y HaBYaHHS, WO NiABULLYE NOro sikicTb. HaBn4kK, 3006yTi B
npoLeci HayKOBUX O0CAiOXXEHb, Ba)KJINBi HE NNLLE Y BUBYEHHI MaTeMaTUKW, afe 1y NpodecinHin
[iSANbHOCTI. BMiHHA NpautoBaTn 3 4aHMMU Ta BUKOPUCTOBYBATU MaTEMATUYHI Moaeni NoTpibHi B
baraTtbox rany3sx. CyyacHi negarorivyHi TexHonorii, iHTepakTUBHI MeToau Ta LNdPOBI pecypcu
pobnsaTb HaBYaHHSA LiKaBilLUM, CNPUAIOTb PO3BUTKY KPUTUYHOIMO MUCJIEHHSA Ta MigBULLYIOTb
MOTUBALIO YYHIB. IHTerpauisa TexXHON0rin, SK-0T OHJIAaNH-0CBITa, BipTyasibHa Ta AOMNOBHeEHa
peanbHiCTb, AO3BOJISE YYHAM HaBYaTUCA B By ab-aKUIN Yac. IHHOBaUINHI Mi>XaUCUMMiHapHI
MPoeKTH, WO BMMaratoTb KOMaHAHOT poboTuK, AonomMaraTb popMyBaTK HaBUYKN KOMYHiKaLil Ta
BUpiWeHHA Npobnem. na edheKTUBHOI OpraHi3aLii HaBYabHOIro NMPoLECcy BYNTENI
BUKOPUCTOBYIOTb iHAUBIAYanbHi NiAXOAN, CTBOPIOIOTbL NEepCcOoHasni3oBaHi 0CBIiTHI TPaeKTOPIT, LLO
CMPUSE 3a/ly4eHOCTi Ta rMMBoKoMYy 3aCBOEHHIO 3HaHb. Ba>k/IMBOIO € rOTOBHICTb BYMTENIB 40 3MiH
Ta IXHiN NpodecinHnn po3BUTOK, 9K 3abe3nevye aKicHe HaB4YaHHSA. TBOpYi 3aBAaHHS
JornomMaralTb PO3BUBATU KPUTUYHE MUCNEHHS Ta 34aTHICTb 3aCTOCOBYBATU 3HAHHSA Y Pi3HMX
KOHTEeKCTax, Crpustodn aganTauii y4YHiB 4O BUK/INKIB Cy4aCHOro CBiTy. 18 AeMoHCcTpauii
CTBOPEHHS TBOPYMX NPOEKTHMX 3aBAaHb CKOPUCTANINCA MaTepianaMmn 4o TeMu
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Ansa y4HiB 10 knacy, fika € 66 4y[oBUM NPUKAAA0M, 3aBOSKUN il BaXKIMBOCTI Y (hOpMYyBaHHI
KJIIOYOBUX MaTEMATUYHUX | MDKANCUUMJIIHAPHUX KOMNEeTeHUin. Lle gonomarae y4yHaM He finwe
OMNaHyBaTK Ba)KJIMBi MaTeMaTUYHI KOHLUENLIii, asie 1 po3BMBaTN HaBNYKK, HeobXigHi ons
Mno4anblUOro HaB4YaHHA Ta XUTTSH Y CydacHoMy cBiTi. Cy4acHi negarorivyHi TexHonorii, iHHoBauil
Ta MPOEKTN € NOTY)KHUMMN iIHCTPYMEHTaMMU, WO A03BOJIAIOTb NiABULLMTN e(PeKTUBHICTb HaBYaHHA,
afanTyBaTW OCBITHIN NpoLec A0 BMMOI Cy4aCHOro CycninibCcTBa Ta 3abe3neyntun BcebiyHnm
po3BUTOK y4HiB. 67 BUCHOBKW TeopeTunyHi 3acagn HayKoBO-MOLIYKOBOI Ta AOCAiAHNLbKOT
DiSANbHOCTI Y4YHIB B YMOBax peasi3aLii KOMNeTeHTHICHOro niagxoAy A0 HaB4YaHHA MaTeMaTUKn
MaloTb BeJINKE 3HAYEHHA A1 CyHYaCHOT MaTeMaTMYHOT OCBIiTU. locnigHULbKa MaTeMaTNYHa
KOMMETEHTHICTb Y4YHIB BK/IIOYAE He sinLle 3HAaHHA Ta BMiHHA 3aCTOCOBYBaTU MaTeMaTUYHI
MeToAMn Ta NpUIOMIK, asie M 30aTHICTb 40 TBOPYOro Ta KPUTUYHOIO MUCIEHHSA, CaMOCTINHOIO
hopmMytoBaHHA Ta po3B’'A3aHHA NpobnemM. PopMyBaHHS LIiEi KOMNETEHTHOCTI CNPUAE PO3BUTKY
iHTeneKkTyanbHUX 34i6HOCTEN y4HIB, IXHLOI HAYKOBOI 3aL,iKaBNEeHOCTI Ta MOTKBaLi 4O HaBYaHHA.
OCHOBHUMN KOMMOHEHTAMUN AOCAIAHULBLKOT MaTeMAaTUYHOI KOMNETEHTHOCTI € rMMBoKe Po3yMiHHS
MaTeMaTU4YHUX TeOopil, MOHATb Ta MPUHUWMIB, 34aTHICTb 3aCTOCOBYBaTU MaTeMaTU4YHi MeToau
015 po3B’A3aHHSA peasibHUX NMpobaem, BONOAIHHA TEXHIKaMN NPoBeAEeHHA MaTEMAaTUYHMX
[OoCnioKeHb, BKOYayM MOLESIOBAHHSA, aHai3 JaHMX Ta BUKOPUCTAHHSA MaTeMaTU4HOro
anapaTy, a TakoXX MO3MTUBHE CTaBJIEHHS 40 HayKW, BiAMNOBiIAa/IbHICTb 3a pe3ysbTaTun BJACHUX
JocnigXeHb Ta nparHeHHs 00 HAaYKOBOI eTUKN. HayKoBO-MowyKoBa Ta AOCAiAHNLbKA OiSNbHICTb
Y4YHIB € HEBi €EMHOI YaCTUHOK HaB4YaJIbHOro nNpouecy, 0cob/IMBO B KOHTEKCTi KOMMNETEHTHICHOI 0O
nigxo4y A0 HaBYaHHA MaTeMaTUKU. OCHOBHMMN acNeKTaMu L€l OiSNbHOCTI € 3MICT, AKUN
BKJIIOYAE aKTYyaJibHi MaTeMaTU4Hi npobnemu, 3afadi NPUKAaLHOr0 XapakTepy Ta NPOeKTH, Lo
BUMaratTb MDXKANCLUUMAIHAPHOrO NiAXo4y, Ta Ma€ BiAMOBIiAATW PIBHIO NiATOTOBKM Y4YHIB i
CMPUSATN PO3LLUUPEHHIO IXHBOIrO0 MaTeMaTUYHOro Kpyro3opy. 1o OCHOBHUX NPUHUKMAIB OpraHi3auil
HayKOBO- MOLUYKOBOI Ta AOCNIAHNLBLKOI AiSNIbHOCTI Haslle)XXaTb HAayKOBICTb, ka nepenbayvae
BUKOPUCTAHHA CyYaCHUX HAayKOBUX 3HaHb Ta METO4iB, CUCTEMHICTb, Wo 3abe3nevyye nocnigoBHe
Ta JloriyHe BNpoOBaAXEHHA AOCAIAHNLBbKNX 3aBAaHb, aKTUBHICTb, AKa CTUMYJIKOE CaMOCTINHY Ta
KOJIEKTMBHY aKTUBHICTb Y4YHIB y Mpoueci AOCAiOXXEeHHSA, Ta NPakKTUYHa CNPAMOBaHICTb, AKa
OPIEHTYETLCA Ha NpPaKTUYHE 3aCTOCyBaHHA OTPMMaHKX 3HaHb Ta pe3yabTaTiB. 68
3aCTOCOBYIOTbCS Pi3HOMaHITHI METOAN HAYKOBOIro AOCAIOXXEHHS, BKJIOYao4n
eKcrnepuMeHTasibHi, TeEOpPeTUYHI, EMMIPUYHI Ta Mogentoyi meTogn. Baxkimemm € noeaHaHHA
iHOMBIAYaNbHOI Ta KOJIEKTUBHOI POOOTKN YYHIB, BUKOPUCTAHHSA iIHTEPAaKTUBHUX Ta npobnemHo-
OpIiEHTOBAHUX MeTOAIB HaBYaHHA. HayKoOBO-NOLLYKOBa AiffIbHICTb MOXKe Oy TuK opraHizoBaHa y
hopMi NPOEKTIB, HAYKOBUX AOCHIAXKEHb, Y4acCTi B KOHKypCax Ta ofniMniafax, 1abopaToOpHMX
pobiT, AoCNiAHULUBbKUX FYPTKIB Ta haKyNbTaTUBIB. BaXk/IMBNUM € TaKOXX BUKOPUCTaHHSA
iHpOpPMaLiMHMX TEXHONONIN Ta OHMANH-PecypciB ANa NpoBeAeHHA AocniaXeHb. OpraHisauis
HayKOBO-MOLLUYKOBOI Ta A0CAIAHULbKOI Aif/IbHOCTI Y4HIB B Npoueci BUBYEHHS MaTeMaTUKMN B
HaBYaJIbHMX 3aKJ/agax HOBOro TUMY € Ba)K/INBOIO CKa[0BOK Cy4aCHOI OCBITHLOI MpakTuUKK. Lis
OiSNbHICTb CNPSAMOBaHa Ha PO3BUTOK B YYHIB 34aTHOCTI 4O CAaMOCTINHOrO HayKOBOIO MOLUYKY,
KPUTUYHOIO MUCJIEHHS Ta TBOPYOro nigxoay A0 PO3B’A3aHHA MaTeMaTU4YHUX 3adad. EnemeHTn
HayKOBO-MOLYKOBOi Ta AOCAIAHNUBLKOI AiiNIbHOCTI B 3arajlbHOOCBITHBOMY KYypCi MaTeMaTUKN
BKJ1I04AOTb Pi3HOMaHITHI hopMu i meToaU, sKi 3abe3neyvyoTb aKTUBHE 3aJly4YeHHs YYHIB 00
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npouecy HaB4aHHS. Lle MoXXyTb 6yTn NpoeKkTHi poboTn, MaTEMaTUYHI AOCNIOXKEHHS, y4acTb Y
KOHKypCax Ta onimniagax, nabopaTopHi poboTn Ta ekcnepmMeHTU. Ba>kIMBUM aCcnekToM €
iHTerpauisa TeopeTUYHMX 3HaHb 3 MPAKTUYHUM 3aCTOCYBaHHAM, LLO CNPUSAE rANBLLIOMY PO3YMiHHIO
MaTeMaTUYHUX KOHLUEMLUIN Ta IXHbOI pOJli B peasibHOMY XUTTi. Pi3HOMaHITHICTb neaaroriyHux
TEXHOOrIN € KAOYOBOIO A5 BpaXyBaHHA iHAMBIAYyanbHUX NOTPed y4HIB, PO3BUTKY iXHiX
0COBUCTICHUX AKOCTEN Ta NIArOTOBKWU A0 Cy4acCHOro XuUTTA. TpaguuinHi metoam 3abesnevyoTb
CUCTEMHICTb HaB4YaHHS, iIHHOBALiMHi TEXHONOrIT CTUMYJIIOKOTb TBOPYICTb, iIHHOPMaLiNHO-
KOMYHiKaLiNHi TEXHONOrIT pO3LWMPIOTL AOCTYMN A0 3HaHb, @ KOMMNETEeHTHICHO- OPiEHTOBAHI
niaxoau po3BMBalOTb MPaAKTUYHI HaBUYKK. KOMMIEKCHE 3aCTOCYBaAHHS LIMX TEXHOJION N CTBOPIOE
YMOBU 018 AKICHOI OCBIiTW, WO BiAMNOBiAA€E BUKNKAM CydacHOro cBiTy. Cy4YacHi megaroriyvHi
TexXHOoNorii, iHHoBaUiT Ta NPOeKTW BiAirpatoTb KAKOYOBY POJib B OpraHi3auii HayKoBO-MNOLYKOBOI Ta
OOCNiAHVUBbKOI OiSNbHOCTI 69 y4HIB. BUKOPUCTaHHSA IHTEPAKTUBHUX METOAiB HaBYaHHSA, TaKUX K
unchposi nnaTopmMm, oHNANH-KYpPCK, BipTyanbHi nabopaTopii Ta cumynsauii, 4,03BONSE 3pobuTn
HaBYaNbHUIM Npouec 6inbll LUikaBUM Ta OOCTYNHUM. IHHOBaUINHI nigxoau, Taki gk -0CBiTa
(Hayka, TexHonoril, iHXXeHepia Ta MaTeMaTunKa), NpPobieMHO-OpiEHTOBaHE HaB4YaHHS Ta MeToj,
MPOEKTIB, CNPUAITbL POPMYBAHHIO Y YYHIB HE TiSIbKM MaTEMaTUYHUX 3HaHb, asie N HaBUYOK
MiXKOMCUMNAIHAPHOrO Migxony, Kkoonepauil Ta KOMyHiKaLlii. 3aJly4eHHS Y4YHiB 00 peasibHUX
HayKOBUX MPOEKTIB Ta AOCAiIAXEHb A03BOJISAE IM OTPMMATU NPaKTUYHNIN AOCBIA, PO3BUBATU
aHaNiTUYHI 30ibHOCTI Ta 3aCTOCOBYBaTW OTPMMaHi 3HaHHA B peanbHUX CUTYyaLlisax. OpraHizauis
HayKOBO-MOLUYKOBOI Ta AOCAIAHULBKOI Ai/IbHOCTI YYHIB Y HaB4YabHUX 3aKjlafax HOBOro Tuny
CNpPUSAE CTBOPEHHIO ePeKTUBHOIO OCBITHLOIO CEPEAOBMLLA, KE NiIATPMMYE PO3BUTOK
KPUTUYHOIO MUCSIEHHS, TBOPYMX 34i6HOCTEN Ta HayKOBOI MOTUBaUil y4HIB. BUKopucTaHHS
CyYaCHUX NenaroriyHnx TeXHOJOrIN Ta iIHHOBALINHNX NiaXoniB [03BOMSAE NiABUWNTUN AKICTb
MaTeMaTWU4yHOI OCBiTU, 3abe3neynTn il BiANOBIAHICTb BUMOram Cy4acHOro CycnifibCTBa Ta
nNiaroTyBaTW YYHIB A0 YCNiWHOI NpodecinHOl AiANbHOCTI Y ManbyTHbOMY. CyYacHi TeHAeHLUii y
BMpPOBaL KeHHi iHHOBaLilh B OCBITHI npouec BinobpaxkaloTb NoTpeby B aganTauii 40 WBNAKO
3MiHIOBAHOIO CBiTYy Ta BUMOI CyCnisibCTBa. UCTaHUiNHEe Ta 3MillaHe HaBYaHHSA, iIHTepPaKTUBHI
TEXHOJ10rii, KOMMEeTEeHTHICHMI Niaxia, NepcoHanizoBaHe HaBYaHHSA Ta iHKJ/O3iA CTBOPIOIOTb HOBI
MO>XJINBOCTI A5 YYHIB i BYMTENiB. BNpoBaaXeHHSA LMX iHHOBaLin CNPUAE NiABULLEHHIO SAKOCTI
OCBIiTW, PO3BUTKY KPUTUYHOIO MUCNIEHHSA, TBOPYOCTI Ta aAanTUBHOCTI Y4HIB, WO € HeobXiAHMMM
AN5 YCNIWHOro XNTTA Yy cydacHoMy cycninbcTei. 70 JOOATKW OonaTok A BapiaHTn npoBeaeHHS
E€KCMepUMEHTIB O AEMOHCTpaUii akcioM cTepeomeTpii EkcnepumeHT 1. HanexxHicTb Touu,
MAOLWWHI AKCioMa 1. ICHYIOTb TOYKN, WO NeXaTb Y OaHil NAOLWMHI, | TOYKK, WO HE sieXXaTb Y Hil.
MaTepianu: [ NMpo3opa nnactukoBa abo ckasiHa naowmHa. [| Habip mapkepiB abo KybKOBUX
PYYOK Pi3HNX KONbOPIB. [| TOYKa-06'eKT (ManeHbKa Kysbka abo nnacTuniHoBa Kyabka). [ JliHinka
abo MipHa cTpiyka. Xig ekcnepuMeHTy: [| NiarotoBka: 36epiTb BCi He0bXigHI MaTepiann: npo3opy
naowmnHy, Mapkepu abo KyJsibKOBi py4YKu, MasieHbKY KyJibKy abo niacTuniHoOBY KYyJbKY, JIiHINKY.
Po3nopiniTe 3aBAaHHA MiXK YneHamu rpynun: xTo byae BignoBigaTy 3a MapKyBaHHSA TOYOK, XTO 3a
BUMIpIOBaAHHSA, XTO 3a 3anuc pe3yfbTaTiB. [| [lo3Ha4YeHHS TOYOK Yy MAOLWKHI: BubepiTb Kinbka
TOYOK Ha MAOLLMHI Ta NO3HaYTe IX MapKepoM O4HOro KObopy (Hanpuknag, 4epBoHOro).
MNMepekoHanTecs, WO BCi TOYKN 3HAXOAATLCA Ha MJIOLWMHI | MOXKHa 3'€QHATN NPAMUMN AiHIAMU Y
MeXXax NaowmHN. [| NMo3Ha4YeHHs TOYKM Mo3a NJOWMHOL: Bi3bMiTb ManeHbKy KysbKy abo
NAacTUNIHOBY KyJIbKY i PO3MICTiTb il y NnpocTopi Haa abo nig nnowmHoto. Mo3HayTe Lo TOYKy
iHLLMM KONIbOPOM Mapkepa (Hanpuknag, cuHim). 71 [ Bizyanisauisa nepeTuHiB: BukopuctoByo4n
NiHINKY, 3'€eQHaNTe TOYKU, WO NexaTb Y NAOWNHI, NnpaMuMmn niHiamu. CnpobynTe BisyasbHO
ysaBUTM ab0 NPOBECTW NiHii Big TOYOK Yy MJAOWMHI A0 TOYKM NO3a MIOLWMHOL0. [| 3annc
pe3ynbTaTiB: Ha KapTKax Os5 3anucy pe3ysbTaTiB 3a3Ha4dyTe KoopanHaTy abo NON0XKEHHS
KO>XHOI TOYKN. 3anunLUiTb CMOCTEPEXEHHSA: AKi TOYKM NexXaTb Y MOLLUHI, @ AKi N03a Helo.

AHani3 Ta obrosopeHHs: O6roBopiTb y rpyni, YoMy TOYKM Ha MAOLLWHI MOXXHa 3'€QHATK NMPAMUMUN
NiHIAMN y MeXaX MOWMHN, a TOYKa No3a NJOWMHOK He MoXXe ByTun 3'eaHaHa NPAMUMUN AiHISMU
y MeKax Ti€l ) NaowmnHN. 3pobiTb BUCHOBOK MPO iCHYBaHHS TOYOK, LLLO SieXXaTb Y MJIOLLMHI, i
TOYOK, L0 He fie)XaTb Y Hin. BUCHOBOK: Llen ekcnepruMeHT AOMOMOXKE YYHAM Kpalle 3p03yMiTu
aKCiomy cTepeoMeTpil, WO iCHYKOTb TOYKU, AKi 1exXaTb Y AaHIN NOLWMHI, | TOYKK, WO He nexaTb
Y Hill. BAKOHaHHS eKCMepuMeHTY O03BOJISE YYHAM NobayunTn, K MaTEMATUYHI akCioMun
3aCTOCOBYIOTbCS A0 peanbHUX 06'EKTIB i CUTyaUii, LLO NiATPUMYE TXHE 3PO3YMIHHS i
3aUiKaBJIeHICTb Y BUBYEHHI MaTeMaTUKN Ta HayKWN. BiH TakoXX CrpuUse poO3BUTKY NPOCTOPOBOIro
MWCJIEHHS, HABMYOK eKcrnepuMeHTasIbHOI poboTun i HayKOBOro Migxoay A0 AO0C/iOXKEHb.
EkcnepunMeHT 2. €EAnHa NowmHa Yepes Tpu To4YKn. AKcioMa 2. Yepes byab-aki
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TPW TOYKW, LLLO HE JieXKaTb Ha OAHIN NPAMIN, MO>XKHa NPOBECTU MJIOLWMHY | A0 TOFO X TiNIbKK
oOHY.

MaTepianu: [| Tpn pi3HOKObOPOBI AepeB'sHi abo naacTnkosi Nannyvkm (abo TOYKN Ha MJIOLWNHI).
72 [1 Mnocke, rnagke gHo Awmka abo cTin. [ Mpo3opy NnacTuHy. Xig eKCrepuMeHTy:

Po3MICTiTb TpX Nannyky Ha NMNJIOCKOMY OHi AWWKa TakK, Wo6b BOHW He fiexkann Ha OAHIN NPAMIn i
YTBOPIOBaAN TPUKYTHUK. [| Bi3bMiTb NMpo30py NAacTuHy i nputpuManTe ii Hag TpboMa
nasnykamu, ki yTBOPIOOTb TPUKYTHMK. [| MOBiSIbHO onycKanTe naacTUHY, 4OKW BOHa He
TOPKHETbLCS BCiX TPbOX MNaJIM4YOK 04HOYACHO. || 3adikCcynTe NoaoXKeHHs naacTuHn. BucHoBok: Mig
yac ekcrnepmMeHTy BU nobayunTe, WO Npo3opa NaacTMHKa (MaowwnHa) moxxe ByTn NpoknaneHa
yepe3 byab-SKi TPU TOYKN, L0 HE NeXxaTb Ha OOHIN NpaMii (TpU NaANNYKK), | Le MOXXJIMBO fnwe y
€anHnn cnocib. Lle eMOHCTpPYE akcioMy cTepeoMeTpil Npo Te, Wo Yepes byab-sKi Tpy HenpsAMi
TOYKWN MOXKHa MPOBECTU NNLLE OAHY MAOLWKNHY. Llei eKCnepuMeHT He nuLle intoCTpyE
MaTeMaTU4YHYy aKCioMy, ajie 1 A03BOJISE YYHSAM CaMOCTINHO MPOBOANTN OOCAIAXXEHHSA Ta
CrocTepiraTn 3a ABULEM Yy peasibHOMY Yaci, WO CMPUSAE KPaLLOMy 3aCBOEHHIO MaTepiany i
PO3BUTKY aHaNITUYHUX Ta JIOFiYHMX HaBUYOK. EKkcnepmuMeHT 3. HaneXxHicTb NpsMOoi MAOLWMHI.
Akcioma 3.

@ O6Hapy»xeH Mnarnat: 0,09% https://www.miyklas.com.ua/p/geome... id: 34
AKLIO ABi TOYKM NPSAMOI IexXaTb Yy MJIOLWWHI, TO i BCA MPSMa IEXXUTb Y LA MJIOLWWHI.

MaTepianu: [ NMnocke NokpuTTH (Hanpuknapg, gowka abo apkyw nanepy). [| lBa Mmapkepa abo
TOYKOBi 00’€EKTN (Hanpuknagd, KyJabku abo KiHui niHinok). 73 Xig ekcnepuMeHTy: [| Moknagitb
MAOCKY OOLWKY Ha NJIOCKY nMoBepxHto (cTin, nignora). [| ObepiTb ABi TOYKM Ha OOLWWILUI i MO3HaYTe iX
Mapkepamu abo CTBOPITb TOYKM 3a AOMNOMOroto iHWKMX 06’'ekTiB. [| MigHIMiTh AOLWKY 3i cTONY,
TpuMato4u il NapanenbHo Ao ctony. [| MNepeBipTe, 4n NpaMa, AKy YTBOPKOOTb ABi MO3HAYEHI TOYKU
Ha OOoLLi, 3HAaX0ANTbCA B O4HIN MAOLWWHI 3 NJOCKOIO MOBEPXHED CTONY. BUCHOBOK: AKLLO BU
MPaBuIbHO BUKOHAIM eKCMepUMeHT, TO NpsaMa, fAKa yTBOpMaaca MiXK ABOMa NO3Ha4YeHUMU
TOYKaMu Ha gouiuni, byne nexkaTun y Ti caMin NAOLLKMHI, WO i caMa gowka. Le nemMoHCTpyeE, Wwo
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SAKLLO OBi TOYKM MPAMOI 1IeXKaTb Y MJIOLWWHI, TO | BCA NpsAMa, Ky BOHW YTBOPKOIOTb, TaKOX
NEXNUTb Y Ui MNAOLWWNHI.

EKcnepmMeHT gonoMara€ y4yHaM 3p03yMiTu, 9K NpsAMi i NAOWKMHM NOB'A3aHi B NPOCTOpI, WO €
BaXKJINBUM efleMeHTOM cTepeoMeTpil i reomeTpil. Y4Hi 6a4aThb, Ak abcTpakTHa MaTeMaTn4YHa
akcioMa Mo)xe ByTn 3aCTOCOBaHa y peasibHOMY XXUTTI, WO CMPUSE iIXHbOMY PO3YMiHHIO Ta
3alikaBJ/IeHOCTI Y BUBYEHHI HayKOBUX npeaMeTiB. EKkcnepmMeHT 4. MNpo nepeTuH ABOX MOLMH.
AKkcioMa 4. 9KLL0 ABi NAOWMHM MaloTb CNifIbHY TOYKY, TO BOHM NEpeTUHaTbCA N0 NPAMIN, aKa
MPOXOANTb Yepes Lo TouKy. MaTepianu: [| 1Bi npo3opi nnacTnkosi abo CKASAHI NANTKU
(nnowwmHm). [ ToukoBe Oy)xepeno ceiTna (Hanpuknag, nasep abo CBITNOAIOAHNNA MPOXXEKTOP).
MpsamokyTHUN 610K abo niacTaBKa A8 CTBOPEHHS NepeTuHy nNaockocTen. [| JliHinka abo MipHa
CTpivyKa 015 BUMiplOBaHHSA BigcTaHen. 74 Xig ekcrnepuMeHTy: [| PO3MICTiTb meply naacTuHy
(nnowmHy) BepTMKanbHO Ha NiacTaBLi. [| PO3MICTITh Apyry nnacTuUHy napanenbHO nepLuin, ane
3/1erka BigxuneHy Tak, wo6b BOHM Manu CrifibHY TOYKY 3 KOHTAKTOM. || BK/IOYiTb TOYKOBE
n>xepesno cgiTna (nasep abo CBITNOAIOAHNI MPOXXEKTOP) | CAPAMYNTE NOro Yepes ChiflbHy TOYKY
Ha nepLy naacTury. [| CnocTepiranTte NPOeKTOBAaHUIM NMPOMIiHb Ha APYTrii NAACTUHI. KLWO BOHM
nepeTMHaloTbCS NOo MPSAMINA, TO NPOMiHb MOBMHEH NagaTu Ha APYry NAacTUHY B340BXK JliHil, WO
MPOXOAUTb Yepes CiNlbHY TOYKY i Nafa€ Ha NepLly NaacTuHy. BUCHOBOK: EKCriepuMeHTanbHi
CrocTepe)XeHHA NiATBEPOXYIOTb aKCioMy CTepeoMeTpil Npo Te, WO AKLWO ABi NAOWMHN MaloTb
CNiNlbHY TOYKY, TO BOHU MepeTUHAIOTLCA Mo NPAMINA, SKa NPOXOANTL Yepes Lo To4Ky. Le
OEMOHCTPYE 3aKOHOMIPHICTb | reoMeTpn4Hy 06yMOBJIEHICTb NEPETUHY MJIOCKNX MOBEPXOHb. YYHi
OTPUMYIOTb MOXXJINBICTb BidyaslbHO NoGavynTn i NigTBEPANTN Fr€EOMETPUYHI MPUHLUUNAN, SAKi BOHN
BUBYAIOTh Y LUKISIbBHOMY KYPCi MaTEMAaTUKN. EKCNEepUMEHT CTUMYJIIOE YYHIB A0 aKTUBHOIO
BMKOPUCTaHHA HAaYKOBOIro MeToAy, BKJIlOHa4YM (hOPMYJIIOBaHHSA rinoTesun, NpoBefeHHs
DOCNiIAXKEeHHS Ta aHani3 pe3ynbTaTiB. PO3yMiHHA aKCiOM CcTepeoMeTpil € BaXXJIMBUM ON15
rnoAasiblLIOro BUBYEHHSA reoMeTpii, @ TaKoXX Ma€ rMpakTUYHe 3aCTOCYBaHHSA Y NPOEKTYBaHHi i
6yniBHUUTBI. 75 lonaTok b BapiaHTn pilueHHs 3aBAaHHSA

&4 Lytuposanus: 0,02% id: 36
«[MpO€EKTYBaHHSA eHeproe@eKTUBHOI0 By ANHKY>»
Mpn NPoEKTYBaHHI eHeproedeKTNBHOro 6yaAnHKY Ba>kmBo obmupaTtu opMy, SKa MiHiMI3ye
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BTpaTW Ternsa 4yepe3 CTiHN Npun 36epexxeHHi 06'eMy npuMmilwleHHsA. Po3rnsHemo npuknag 3
0brpyHTyBaHHAM BUbOpy onTuManbHOi hopmm 6yamHky. Mpunyctnumo, wo maemo 06'em 6yanHky,
Akui cknapae 300 KybiyHMX meTpiB. KybivHa dhopma: MpmunycTnMO, WO y Hac € KyBivHun
OyanHok 3 BHyTpiWwHIM 06'emom 300 KybivyHUX MeTpiB. OCHOBHI po3Mipu Kyba byayTb Taki: 3
HoexnHa pebpa a: 2 =300, To6TO0 3 300 = 6,85 meTpiB. MNnowa nosepxHi kyba: 2 Nnowa
opOHi€ei cTiHkK: 2 Kyb Mae 6 CTiHOK, TOMY 3araJjibHa MnJoLla noBepxHi: 2 2 62 =6:(6,85)
~6:46,92=281,52 kB. M Tenep po3rasaHemo, sk KybiyHa popMa BMAMBAE Ha BTpaTh Tenna. Kyb
Ma€ WIiCTb rpaHen, SKi € 0AHaKOBUMW | TOMY MaloTb OLHAKOBY roLlly. Lle cnpusie piBHOMipHOMY
pO3MoAiny TensoBMUX BTPAT NO BCilh MoBepxHi byanHKy. KpiMm Toro, kybiyHa doopMa Ma€E MeHLLe
30BHILUHbOI MOBEPXHi Ha 0ANHULIO 06'EMY MOPIBHAHO 3 iIHLWWMMW FreOMeTPUHHUMU PopMaMu,
TakUMU K LUAIHAP YU cdepa, Lo J03BOJISAE 3MEHLUTN 3aralibHi Ternaosi BTpaTu 4Yepes CTiHN.
MpamokyTHa dopmMa: Po3rngHeMo NPAMOKYTHUN By AMHOK 3 TakMMK po3Mmipamu, Wwo 3abesnevaTb
06'em 300 kKybivHUX MeTpiB: 76 Hexanm foBxunHa 6yanHky |, wumpmHa w i BucoTa h Taki, wo

=300 lMnowa noBepxHi NPAMOKYTHOro 6yamnHky: Mnowa 6okoBux cTiHOK: 2h(/+w) MNnowa
nokpisni i nignorn: 2/w+2lh 3aranbHa naowa nosepxHi: 2h(/+w)+2/w+2/h Hanpuknag, aKkwo
NpUUHATK =10 M, w=5 M, h=6 M: 2:6:(104+5)+2:10:5+2:6:10=372 KB. M Y NpAMOKYTHOI hopmMu
TaKOX € CMPUATAUBI BNAaCTUBOCTI AJ18 MiHiMi3aUii BTpaT TenJjia Yepe3 CTiHN, OCKiJIbK BOHa MOXXe
MaTK MEHLUE 30BHiLLHbOI MOBEPXHI Ha OANHULIO 06'EMY MOPIBHAHO 3 AE€AKMMU iHWMMUK hopMaMu,
TakKUMU K CKNagHiwi reomeTpuyHi irypu. UnningpunyHa dopma LUnniHapnyHnnm 6yanHoK Moxke
MaTn QOPMYy BUCOKOro LusiHapa abo 6inblu LUMPOKOro 3 KOPOTKUMU BiYHUMKU CTiHKaMu. ng
npuKaagy po3rasgaHeMo BUCOKMA umniHgp 3 06'emom 300 KybiyHMX MeTpiB. JiameTp unniHgpa d i

BMCOTA " TakKi, Wwo 2 300 4 Mnowa 6i4HOT NoBepXxHi unniHapa: Mnowa aHa i KpULLKK:
22 2 4 2 3aranbHa nJjouia NOBEpPXHi: 2 2 300 Hanpuknapg, 9KLWOo B39TN (=8 M,
=5,98 m: 16 77 64 1:8:5.98+ =150,8+100,5=251,3 kB. M 2 KOHYyCHa chopma: Hexan
06'em 6byanHky popiBHtoe 300 Kybi4HMX MeTpiB, To6TO 1 2, Ae I - padiyCc OCHOBMU 3003
KOHyca, h - BucoTa KoHyca. Ob4yncneHHs napameTpiB: Pagiyc ocHoBu : 3a doopMynoto 06'emy
kKoHyca: 3 [] 300 Mnowa 6i4yHOI MoBepXHi KOHyca: 2 2 6 MNnowa gHa KoHyca:
2 S =nr A Po3paxyHoK npuknagy: MNpunycTtumo, Lo BucoTa KoHyca h=15 meTpis: Paaiyc ocHoBuU I
31300 =577 M 15 Mnowa 6i4yHOT NoBEepPXHi KOHyca: 2 2 =299,7 KB. M 5,77 (5,77)

(15) 6 Nnowa aHa KoHyca: 2 Sa=1-(5.77) =104,9 kB. M 3aranbHa MNJoLa NOBEpPXHi KOHyca:
3ar=56+50=404,6 KB. M Y NopiBHAHHI 3 Kyb6i4HOO Ta NPAMOKYTHOI ddopMaMn, KOHyCHa popma
TaK0>X MA€ 3Ha4YHY MJoLy NOBEPXHiI, L0 MOXXe MPU3BOANTU 40 BUCOKUX TEMNOBTPAT Yepes CTiHu.
78 BncHoBOK: [1nA MiHiMi3aLii BTpaT Tenaa peKkoMeHOYyeTbCA obupaTn popmy 6y AMHKY, SKa MaE€
MEHLUY MJoLLy NOBEPXHiI Npu 3agaHoMy 06'eMi NpuMilleHHSA. Mpu NOPIBHSAHHI LUKMX GOPM, KOHYCHa
dopma byanHKY Mae HanbinbLuy NAoOLY NOBEPXHi, WO MOXKe Npu3BecTn Ao binblinx TennosTpaT
yepes CTiHWM, 0C06/IMBO B MOPIBHAHHI 3 LUAIHAPUYHOK (POPMOLO, AKa MA€E MEHLLY MJIOLWY NOBEPXHi
npn ogHakKoBoMYy 06'eMi. TaKMM YMHOM, 05 MiHIMi3aUil BTpaT Tenja peKoMeHAYETbCA obupaTn
dopMy BYANHKY, SKa MaE MEHLUY MJoLy NOBEPXHi Npu 3a4aHOMYy 06'eMi MPUMILLLEHHSA. A TaKOoX
Tpeba BpaxyBaTW, WO ii popMa yCKNagHIOE po3MillleHHS MebiB Ta iHLWOro iHTep'epy, WO MOXe

BMJINHYTK Ha e(PEKTUBHICTb BUKOPUCTAHHA NpuMileHHsa. 79 JoaaTok B BapiaHTu pilleHHs
3aBAaHHA 3

u LUwnTtnposaHus: 0,03% id: 37
«[ipamigu B npupoai Ta Hayui»

MipamiganbHi CTPYKTYpW 34aBHa Bpa>kain JIIOACTBO CBOED MOHYMEHTAJIbHICTIO Ta
reoMeTPUYHOI Kpacok. Xo4a iX HanvacTiwe acouiloloTb 3 AaBHIMU LMUBINi3aLigsMN, TaKUMIN K
ErVMNTSAHM, Mana Ta auTeKW, MipaMian TakoX MOXYTb ByTW 3HaNAEHi y BUrnaai MiHepanis, Takmnx
K NipaMiganbHi KPUCTanM KBapuy Ta KaJbUUTY, WO MaloTb YHiKasibHi ONTUYHI BAAaCTUBOCTI. Y
Gionorii nipamign 3ycTpivyaloTbCa y BUrNA4i CTPYKTYPHUX €1eMEeHTIB, Hanpuknag, B opMi KAiTUH
abo ckeneTiB pi3HMX OpraHi3miB. HaykoBi OOCNiAXKEHHS MOKa3yoThb, WO PO3YyMiHHSA reomMeTpii Ta
BNaCTUBOCTEN Nipamig B NpUPOAi Ma€E BEIMKE 3HAYEHHSA A1 PO3BUTKY HOBUX MaTepianis,
MeANUMHN Ta TEXHONOriN. BUBYEHHSA Nipamig y NpupoAi Ta iX BAKOPUCTAHHA Y HayLi CNPUSE He
e nNornambneHHIo 3HaHb, aje N CTUMYJIIOE HaYKOBUM MPorpec y pi3HMX rany3ax. MiHi NpoekT

u LlmtuposaHus: 0,02% id: 38
«[lipamigwn y reonorii»

MipaMign K reoMeTpUYHi CTPYKTYPWU 3yCTPiYaloTbCA B Pi3HNX FE€0sIONiYHNX YTBOPEHHSAX, LLO
Bif0oOparka€eTbCA AK Y NPUPOAHUNX NaHAWagTax, Tak i y MiHepanoriyHmx opmauisax. BoHu €
pe3ybTaToOM NPUPOOHUNX NPOLECiB, AKi BiabyBatOTbCA NPOTArOM TUCSAY POKIB | € HE TiNbKNK
LiKaBUMU ONA HAYKW, ane N BUKJIMKaTb 3aX0MNJNEeHHS CBOEK FrapMOHI€EID Ta ToYHIcTIo. Mpuknag
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1. NMipaMiganbHi BEPLUNHK ripCbKNX Macueis OgHMM 3 HaMBIAOMILLIMX NPUKAAAiB nipamig y
reosiorii € NipaMiganbHi BEPLUMHN FiPCbKNX MacuBiB. Taki reoMmeTpuyHi opMu yTBOPHOKOTHCH
BHACNIAOK Aii NpnpoaoHUX (haKTopiB, TaKMX K epo3id, BiTep i onaan, SKi NOCTYNOBO MOAENIOTb
BEpPLUWHU rip y nipamiganbHi abo KoHyconoaibHi cTpykTypu. Hanpuknag, sepwnHn rip Anbnm,
lNmanais abo AHA 4acTo MatTb nipamiganbHy GOpMYy, LLO € pe3yibTaTOM AOBrOTPUBasIOro
BNJAMBY npupoaHux npouecis. 80 Mpuknag 2. F'eonorivni oopMadii 3 nipamiganbHNMK
CTpyKTypamu Y cBiTi icHye 6araTo reosioriyHMx opmMauin, ki MatoTb MipamiganabHy opmy yepes
cneumndgiyHi yMOBM YTBOPEHHSA. Hanpuknag, iCHYI0Tb AeSKi BYJIKaHUW, AKi MOXYTb MaTU BUPa3Hi
KOHIiYHi (hopMK, LLIO HAaraayoTb NipaMigy Yepes CBOO BepLUMHY abo 3arajbHy CUMETPUYHICTD.
Hanpuknapn: KeniMmyTy BysiKaH Ha oCcTpoBi ®nopec, IHOoHe3ia MaE CTPYKTYpY, Ka BKJIOYaE
BY3bKY KOHYCHY (hOpMY, Ka MoxXxe ByTn cnpuinHATa K ByJKaH B popMi Nipamign BynkaH TeknyTi
B IHOOHE3IT Ma€ By3bKy KOHi4YHY hopMy, sika BigoMa CBOIM MigHATUM obpa3oMm, Lo Haragye
nipamigy. Bucota uboro BynkaHy 1639 M, a nnowa 2 ocHosu npunbnamnsHo 39470 kM . 3Hangemo
06’em BynkaHa TeknyTi 3a popmynoto nipamign: 1, e oCc 3 S - nJsiowa OCHOBM
nipamign, oc h - BucoTa nipamign 1 3 25470[11,639 [] 13915kM 3 BucHoBok lMipamign y
reonorii € CBiAYEHHAM NPUPOAHNX NPOLECiB, AKi (POPMYIOTb HaLW NJaHeTHUN naHawadT. BoHn
BimobparkaloTb 34aTHICTb MPUPOAN A0 CTBOPEHHS BUPA3HUX Ta eCTETUYHO NpuBabansBux
reoMeTpuyYHUX HOPM Yepes eposito, KpucTanilalito Ta iHWi iznyHi npouecn. LOCNiAXKEHHS LnX
OpPM He NnLle PO3LUMNPIOE Hallle 3HAaHHA NPO FEOJIONiYHI NpouecKn, asne N BUKJIMKAE 3aXOMeHHS
CBOEIO BENMYYIO Ta FapMOHI€El0 Yy npupogHoMy cepefoBuli. 81 MiHi NpoekT

a LntuposaHus: 0,02% id: 39
«lMipamign B 6ionorii»

MipamiganbHi GOpMU Yy XKUBUX OpraHiaMax - Le LikaBe sBuULLe, aKe MO>XKHa crocTepirati B
pi3HMX BioNoriyHMx cTpykTypax. Lli popmMu MaloTb SK CTPYKTYPHI, Tak i yHKLiOHaNbHI 3HAaYEeHHS
Ans opraHismis. MNpuknapg 1: Pubocoma Pnbocoma - Le cknafiHa MaKpoMoJieKynsapHa CTPYKTYypa,
WO CKNada€eTbca 3 puboHykneiHoBoi kucnoTu (PHK) i 6inkis. BoHa Bifirpa€e kio4oBy posb Y
cuHTe3i 6inkiB, NepeBoAAYN reHeTU4YHUIN Koa 3 MPHK y NOCNiA0OBHICTb aMiHOKUCAOT, AKi
yTBOptoOTb 6inkn. Pnbocomun cknapatoTbCsa 3 4BOX CyboonHMLb: BeNnKoi Ta Masnoi. Obnasi
cyboaonHMLUi pa3om yTBOPIOOTb CTPYKTYPY, WO Haraaye nipamingy. Pnbocoma mae cknagHry, ane
YiTKO OopraHizoBaHy TpuBMMipHY popmMy. Benuka cyboamHmnus pmbocomu € B6inbll MacUBHOI i Ma€
6inbl CKNagHy CTPYKTYpPY, TOAi AK Mana cyboanHuLA € MeHWwoto. Pa3oM BOHU CTBOPKOOTb
cTabinbHy NnaTdopMy ON9 34iINCHEHHS Npouecy TpaHcaauil - 3éupaHHa 6inKiB 3 aMiHOKNCIOT.
MipamiganbHa hopma gonomMara€e 3abesnevynTn NpaBusbHe B3aEMHe po3TalwyBaHHA PHK i 6inkis,
HeobxioHe onsa ePekTUBHOro dyHKLioHyBaHHS pnbocomu. Mpuknag 2: 3ybun akynm (MoXxKHa
3pobuTn MakeT 3 nanepy) 3ybu akynu - Le Lie oAVH NpuKiag nipamigansHUX OPM Y XKUBUX
opraHizmax. BoHn MaloTb TPUKYTHY, NipaMiganbHy GopMy, sKa € HaA3BMYaNHO ePeKTUBHOK A5
rnoJsitoBaHHA | 06pobkn 3006un4i. Taka hopma 3ybiB AO3BONAE aKyi 3 NErKiCTIO NPOKOJIIOBATH,
pi3aTu Ta yTpUMyBaTn CBO XXepTBY. 3ybu akynum MaloThb KifibKa WapiB, BKAOYAO4M TBeEpAMiA
30BHIiLWWHIN Wap eMani i BHYTPIWHIN Wwap 4eHTUHY. BOHM NOCTiINHO OHOBAIOIOTLCA NPOTArom 82
XKUTTSA akynu: cTapi 3ybu BunagatoTb, @ Ha IX MiCli BUpOCTaloTb HOBI. MNipamifgansHa hopma 3ybis
aKkynm 3abe3sneyvyye BUCOKY MiLHICTb i FOCTPOTY, LLO € BaXKJIUBMMU A8 BUXKUBAHHA XMXKNX prb.
3aBAsaKM Ui PopMi, akya MoXe eheKTUBHO PO3pMBaTU M'SCO | HaBITb JlaMaTu KiCTKK CBOIX
XepTB. 3ybun Benmkoi 6inoi akyam MaloTb AOBXUHY BCbOro aAuvwe 7 ¢M, a naoLia 0CHOBM
npubnnsHo 6 2 cm . OTxe 06’em Takoro 3yba byne: 1 3 61 7] 14cm 3 Mnowia NoBepxHi
Takoro 3yby cknagateme: 1, P rnosep oc oc 2 ge P - nepnmeTp ocHoBM (12 cm) oc | -
anogeMa (Bigpi3ok, AKMn 3'€eQHYE BeEPLUMHY Nipamian 3 cepeamnHoto pebpa ii OCHOBU Ta
nepneHanKyaapHMN A0 uboro pebpa - BUMIpIEMO Ha MaKeTi, OOopiBHIOE 7,5 cm). 1 2 6 12
7,51 51cm nosep 2 BUCHOBOK lipaMiganbHi hopMU y XXMBUX OpraHiaMax 4EMOHCTPYIOTh, AK
npMpoaa BUKOPUCTOBYE reoOMeTPUYHI MPUHUWAN ONS AOCATHEHHSA CTPYKTYPHOI e(heKTUBHOCTI Ta
yHKLiOHanbHOCTI. Pubocoma i 3ybum akynum € nuiie ABoMa Npukiagamu, WO inoCTpyoTb
YHiBEPCabHICTb Ta afanTUBHICTb MipamMiganbHuUx hopM y bionorivHomMy cBiTi. MNipamiganbHi
CTPYKTYpU AoNOMaraloTb OpraHiaMaM BUKOHYBaTU XXUTTEBO Ba kMBI PYHKLII, 3abe3nevyo4n
CTabiNbHICTb, MILHICTb Ta €PEKTUBHICTb. MiHi NPeKT

u LntupoBaHus: 0,02% id: 40
«Mipamign B Ximii»

MipaMifanbHi CTPYKTYPU € BaXKJIMBUM elIeMeHTOM Y XiMil, Bigirpalymn K040BYy posib Y
BVW3HA4YeHHiI BNaCTUBOCTEN i PYHKLUIN Pi3HMX MONEKYJ. BOHN MOXYTb CNOCTEPIraTucs B Pi3HUX
KOHTEKCTaXx, Bif reoMeTpii MOsieKyn A0 opraHisauii maTepianis. 83 MNpuknag 1: docgopHa
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KucnoTa ( ) dochopHa KMCNOTa € BaXK/INBOIO HEOPraHiYHOK CNOJIYKO, iKa Ma€
Pi3HOMaHITHI 3aCTOCYyBaHHSA B XiMi4Hi1 MPOMMCIIOBOCTI, Ci/IbCbKOMY FOCMoAapCcTBi Ta MeguuunHi. B
il MONEeKYNAPHIN CTPYKTYpPi aToM hochopy 3aMaE LeHTpaibHe MicLe | OTOYEHUIN YOTMpMa
aToMaMun KNCH. OOgnH 3 aTOMIB KUCHIO 3'€aAHaHUin 3 0oCchOopomM NMOABINHUM 3B'A3KOM, @ TPU iHLWI
— NPOCTUMMN 3B'A3KaMUn, MPUYOMY KOXKEH 3 HUX Hece aToM BOAHI0. MonekynsapHa reomeTpis
hochopHOi KNCNOTKM MoXKe ByTn onncaHa sk TeTpaeapuyHa, ajie SKLWOo po3rnagaT amwe npocTi
3B'A3kK (P-O-H), To cTpyKTypa HabamKaeTbCa A0 TPUKYTHOI Nipamian. Taka nipamMiganbHa
KOHGirypauia Ba>knmea A4 il peakTUBHOCTI Ta B3aEMOAIT 3 iHLWIMMUW CNONYKaMK, OCKiNbKK
BW3HA4Ya€ NMPOCTOPOBE po3TallyBaHHA PYHKLUIOHANBHUX Fpyn, Wo 6epyTb y4acTb Y XiMiYHUX
peakuiax. ®ochopHa KNCI0Ta BUKOPUCTOBYETLCS AK KOMMOHEHT fobpuB, xap4oBux AobaBokK, a
TakKoX y BUPOOHMLUTBI MUto4mMx 3acobiB Ta aHTUKOPO3inHMX 3acobis. Mpuknag 2: Keapy Keapu

( ) € OOHUM i3 HaMBiNbL MNOWNPEHNX MiHEpaiB Ha 3eMii, BiIOMMM CBOIMU YHiKaJlbHUMW
KpuUcTanivyHuMmn chopMamMm. Kpuctanum kBapLy MOXyTb HabyBaTu pisHUX hopM, cepen AKux
rnoLumMpeHi NnipamiganbHi KiHUi. KBapL, yTBOPIOE TeTparoHalbHy abo rekcaroHasibHYy KpUCTaniyHy
CUCTeMY, e aTOMU KPEMHIIO | KNCHIO pO3TallOBaHi y BUrNs4i TPUBMMIPHOT peLUiTKK.
MipamiganbHi GoOpMKM KpUCTaniB KBapuy BUHNKaIOTb Yepes cneumndidHe 3poCcTaHHA KpucTaniB y
npmpoaHMx ymoax. Lli dopMn 4acTo MatoTb BUrAAL NOOOBXKEHUX LLIECTUITPaAHHNX NPU3M 3
nipamiganbHUMKN KiHUSAMU. Taka reoMeTpis He TiNIbKN Hafa€ KBapLy ecTeTuU4Hoi npnueabnmneocTi,
ane 1 BM3Ha4aE€ noro qianyHi 84 BnacTuUBOCTI, TaKi K MN'€30€NEKTPUYHI XapaKTEPUCTUKN, AKi
BUKOPUCTOBYIOTLCS B €NE€KTPOHILi A5 CTBOPEHHSA TOYHUX FOAMHHUKOBUX MEXaHi3MiB i iHWNX

npunagis. PoTo KpUCTany KBapLa EKCNOPTYEMO Yy Nporpamy 30-MoaesntoBaHHS Ta
BM3HA4YMMO NMapaMeTpu nipamign: (CTopoHa oCHOBU 6 CM, BUcoTa 8 cM, anogema 9,7 cm).
Po3paxyemo BignoBigHi napameTtpun: 1 3 3618/196cm 312 36 24 19,7 [1152,4cm

noeep 2 BucHoBok: MipamiganbHi dopMun y XiMii AEMOHCTPYIOTb, K NPpUpoLa BUKOPUCTOBYE
reoMeTpUYHi MPUHUNNN ANS LOCATHEHHA CTPYKTYPHOI CTabinbHOCTI Ta yHKLIiOHaNbHOT
eheKTUBHOCTI MOJIEKYJ1 Ta K reoMeTpia BNJIMBAE Ha BAACTUBOCTI MaTepianis. PO3yMiHHA LnX
reoMeTpuYHUX POopM A03BOJISE KpaLle NPOrHO3yBaTU MOBEAIHKY MOJIEKYJT Y Pi3HUX XiMiYHUX
peakuisx i po3pobnAaTr HOBi MaTepiaan Ta cNoNykn 3 6a>kaHMMN BAACTUBOCTAMU. MiHi NpoOeKT

u LntupoBaHus: 0,02% id: 41
«Mipamigwn B disnui»

MipamiganbHi opMm € yHOaAMEHTaNbHUMMN eNeMeHTaMn B NPpUPOoLi Ta TexXHiui, i iXHE
AocnigXeHHS BigkpmBae riamboki 3aKOHOMIPHOCTI y i3nui. Big MiKpoCcKoNiYHMX KBaHTOBUX
CUCTEM A0 MaKPOCKOMiIYHUX MaTepianis, NipaMifanbHi CTPYKTYPU LEMOHCTPYIOTh YHiKaNbHi
BJTACTMBOCTI, WO pobuTb iX Ba)KIMBUMWN ON1S HAYKOBUX AOCAIAXKEHDb | TEXHONOMYHUX
3acTocyBaHb. Y i3uui nipamiganbHi popMm 4acTo 3'ABNAAIOTHCA 9K pe3ysbTaT eHepreTUYHOoI
onTuUMi3aUuil Ta cMMeTpil, Frpatymn KAIOYOBY POJib Y BU3HAYEHHI XapaKTEPUCTUK i MOBeAiHKN
MaTepianis. Mpuknag 1: Mipamign Ta HaHOoTexHoNOrIT OOHIE0 3 HANCYYacCHILLWX rasly3en HayKum,
he nipamifganbHi CTPYKTYPW 3HaXo4ATb CBOE 3aCTOCYBaHHSA, € HAHOTEXHoNOrii. Ha HaHOpPIBHI
nipamiganbHi opMM MatoTb YHiKanbHi BNAacTMBOCTI, 85 aKki pobnsATh iX Haa3BNYANHO KOPUCHUMU
ONs CTBOPEHHSA HOBITHIX MaTepianie. Hanpuknag, nipamifanbHi HAHOCTPYKTYpPU 3 30/10Ta
BUKOPUCTOBYIOTbCA A5 NiABULLEHHS ePeKTUBHOCTI CEHCOPIB Ta KaTaniTUYHNX peaKLin.
HaHonipamMign 4eMOHCTPYIOTb YHiKaJlbHi OMTUYHI BNAaCTMBOCTI Yepe3 CBil pe30HaHCHUN eheKkT
MJa3MOHIB - KOJIEKTUBHUX KOJIMBaHb €/1eKTPOHIB Ha NOBEPXHi MeTaniB. Lle n03BONSE CTBOPIOBaATY
BUCOKOYYT/IMBI CEHCOPU A5 BUABNEHHSA BiOMOIEKY N, WO € KPUTUYHUM ONS AiarHOCTUKK
3axBOpPIOBaHb Ha paHHiX cTajiax. BnacTueicTb NipaMifasibHUX HAHOCTPYKTYP B3AEMOLIATA 3i
CBITJIOM Ha Pi3HNX OOBXWUHAX XBWUJIb TAKOXX BUKOPUCTOBYETbLCA OJ19 CTBOPEHHS HOBITHIX
OMNTUYHMX NPUCTPOIB, BKJIKOYAOUYN BNCOKOEEKTUBHI COHAYHI BaTapei. Npuknaa2: AHTeHN
nipamiganbHoi hopMy AHTEHU NipaMifganbHOT OPMU LLUMPOKO BUKOPUCTOBYIOTLCHA B pafioTexHiLi
3aBASKN CBOIM YHiKaJlIbHUM BNacTUBOCTAM. lMipaMiganbHi aHTeHU MOXYTb 3abe3nevyBaTtu
BUCOKNI KOeiLiEHT NiACUIEHHS i LLMPOKOCMYIOBICTb, WO pobuTb iX iaeanbHUMKU oNs
BUKOPUCTaHHA B cMCTeMax 3B'A3KY, padiosiokaLlil Ta TenekoMmyHikauisax. OgHa 3
HaANMOLWMNPEHILWNX KOHCTPYKLLIM TaKUX aHTEH - Lie PYNOpPHi aHTeHW, SKi MaloTb NipaMiganbHy
dhopmMmy. Lli aHTEHN BUKOPUCTOBYIOTLCA AJ18 NMepefaBaHHs i NPUAMaHHSA e1eKTPOMarHiTHUX XBUJb
y LUMPOKOMY Aiana3oHi YyacToT. NipaminanbHa opma 3abe3sneyye piBHOMIpHUI po3noain eHeprii
B3[0BXX pyrnopa, MiHiMi3yio4n BTpaTu i 3abe3nedyioym BUCOKY epeKTUBHICTb. TaKi aHTeHU
BUKOPUCTOBYIOTLCA B CYNMYTHUKOBUX CUCTEMax 3B'SAA3KY, pajioTeneckonax i cmcremMax
paaionokaduii, oe HeobxigHa BMCOKa TOYHICTb i HadiNHICTb. BucHoBOK lNipaMiganbHi CTPYKTYpHu
OEMOHCTPYIOTb CBOK BaXKJINBICTb HE NMLLE B iICTOPUYHOMY KOHTEKCTI, @ N Yy Cy4acHin Hayui. Big
HaAHOTEXHOJIOTiN A0 CTPYKTYPHOI MexaHikn Ta i3uku TBepaoro Tisa, nipaMian BiAKpMBalOTb HOBI
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86 rOpU3OHTY A1 HAYKOBUX AOCIAXKEHb Ta TEXHIYHUX iHHOBaLiN. IX yHIKanbHI Mi3nYHI
BJIACTUBOCTI Ta FrEOMETPUYHI XapaKTepUCTUKM pobnaTb mipamign Ba>KJIMBUM €/IEMEHTOM AJ1S
MoAanbLIOro PO3BUTKY HAaYKM | TEXHOOrIN, NiIATBEPAXKYIOUN, WO B NPUPOAI HEMAE BUNAaAKOBUX
POPM - KOXKHa 3 HUX MAE CBOE MicCLLe i MPpM3HaYvYeHHs. 87

PekomeHpauunu no oueHke
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