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A Ceprudixar Bix 02.02.2022 naykoso-
MeTOAMYHNH ABTOPCHKHUIl ceMiHap
«@opmyJia HOBOI YKPAIHCHKOI IIKOJIM TAa il
peaJiizanisi B HABYAJIbHO-METOANYHOMY
KOMILIEeKTI 114 S kaacy»(1,5 rox),Opion

A Ceprudixar Bix 03.02.2022 yuacts y
MikHapoaHOMY OCBITHBOMY GOpPyMi «
Tpancdopmailii B OCBiTi: BUKJIMKH I
nepcnekrusm»(4ron), A3BO » YHiBepcurer
MeHexkemMeHTy ocBitn» HAITH Ykpainu

A Ceprudikar Bix 04.02.2022 gucranuiiine
HaBYaHHA «HaBuyaHHs MaTeMaTHKH y
HOBI# yKpaiHCBKIH K0Ii»(2 roa),Ocsira

A Ceprundikar Bix 05.02.2022
Bceykpaincbkuii BeOinap «HYII y 5
KJIACi: 0CO0IMBOCTi BUBYCHHS
MmaremMaTukm»(2 ron),l'ene3a

A Ceprudixar Bin 17.02.2022 «Be36ap’epHa
rpamotHicTb»( 0,2 KpeauTy
EKTC),onnaitn-miaarpopma «/lis. HAIC»

A Ceprudixar Bix 03.06.2022 « HoBa
YKPAiHChKA IIK0JIA: Nepexi Ha HACTYITHHU I
piBeHb», MaremMaTH4yHa rajaysb,

A (15 ron),lTAHO
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1.Kypcu ninBumenHs kpaJiikaumii:

« AKTyaJIbHi HANIPSAIMHU BIOCKOHAJICHHS
3micTy npodeciiHol TiAJIbHOCTI
neJaroriyHuX NpauiBHUKIB: coliajibHe
3aMOBJICHHSI CHOTOICHHS JJI1 BYUTEJIS
MaTeMaTUKIW)

(19.10.2021, IlenTp MiABMIIIEHHS
kBaJidikanii Ta npodeciiHoi
ananrtauii KpeMeHYylnbKoro
HaunioHnanbHOro yHiBepcuTeTy iMeHi
M. OcTporpaacbKoro, CBiionTBo),

30 roa

2. Kypcu niaBuienns kBasigikamii

« Po3BUTOK 3arajbHuUX i npogeciiinnx
KOMIIETEHTHOCTEH BiIMOBITHO /10
npogeciiHoro cranaapry 3a
npodecierw «Bunrteanb 3aKiaany
3araJibHOI cepeIHbOI OCBITH)
(22.04.2022, ITAHO
iMm.M.OcTtporpaacbkoro), 30 roa




YcniwHe HaB4YaHHSA
KOXXHOrO Y4YHA NPsIMO
nponopuinHe TPbOM
CKNagoBUM.

Yum GinbLie nobosi,
3HaHb | 4OCKOHANoOCTI Y

BUYUTENA, TUM

ycnilHiwe y4YeHb.

A
|

Ha ypoui Ana KoXHoro
Y4YHA BUUTENb NparHe
CTBOPUTU CUTYyaLiO
ycnixy, agxe ycnix €
CTUMYJFIOM PO3BUTKY

OCOOUCTOCTI.







MPOBJTEMA HAL A
MPALKE BUUWTE/ @




HOb YCYUACHUTHU YPOK
MATEMATHUKHU TIOTPIBHO BUHUTHUCA

vmucautn AJITOPUTMIYHO,

KOMEHTYBATH
KO’KEH KPOK, PO3YMOEK OTILE .




[ Ols j B30 IsHf 8 deS ts dzlz 2
ftcOs d dz' dats o
) B8t t6 f fy st s Lz 2 /\
L O3 H( ,
v OB dzaiaqats | j dzdz® 2 f
BJ L HTISGE Odzdzts

[ §L Odgj dzL O q;lssaq@d@j
& o U Is.qf
AR BEHGC T CoREE
o~ UjStop gy 'O o d dz dz
q)'l cDJcﬁsOlsdfp, Odzt 8 § g yO2
S 9 OHOUZ) dz' dzts
HsBlzo O2
PHYGg S QD TPOL &
BOIls § B3O Is zDOls d dgP "
o' H & dzdzts

T . "-' h'

N
.

/ ‘ . ‘ — ? tQ—-r:CZ/f/

7t




AKTYAJIBHICTDb

Ilepea BUMTEIEM MATEMATUKH 3aBKIAN CTOITH MUTAHHA: SAK
HABYATH JiTel, 00 BOHU HE TUILKU OTPUMYBAJIU 3HAHHS, aJie i
BMiM aymatu? o6 xitv ycmiimmHo po3B s13yBaJiu NOCTABJIEHHI
nepea HUMM 3aBJaHHA Tpeda chopMyBaTH y YUHIB IIOBHY
CUCTEMY OPIEHTHUPIB JJIl NPABUILHOI0 BUKOHAHHA i, Llumu
opiecHTHpaMHu MOXYTh cTaTn O 0zG S te d Is d3d

MucTeuTBO BUUTEIA MOJIATA€ B TOMY, 1100, 1al0Y¥ 3HAHHSA
YYHAM, MOCJTIIOBHO MIABOAUTH IX 0 CKJIAJHIIIMX 3a1a4 i
roTyBaTH JAiTeil 10 BUKOHAHHS IUX 32124 3 TAKUM PO3PaAXYHKOM,
100 BUKOHAHHSA KOKHOI HOBOI 32/1a4i BUMAraJio BiJl Y4HiB PiBHO
CTUILKH CAMOCTIMHOI Npami 1| HAPYKeHHA IYMKH, CKIJIbKH
MOKYTh BOHU NIPOSABUTH 3 YPAXYBAHHSAM IX BIKOBHUX 1
IHAMBIAYAJIBHUX MOMXKJIMBOCTEH .



ot d dz! Gzdznfgrpedye MeHIe Yacy JJisi 3aCBOCHHSI aJITOPUTMIB
PO3B’'SI3yBAHHS , Y4Hi 3HAYHO IMIBU/ILIE i YaCTilIe CAMOCTIIHO y3arajibHIOIOTh
MOKA3aHi IM NPUKJIAAM 3pa3y HA UMM KJIAC 3a1a4 i 3 HIKaBiCTIO IX
3aCTOCOBYHOTH B HEIIA0JIOHHUX CUTYyalisAX . 3BUYANHO , i TYT Tpeda nmpoBecTH
HysKe KPOITKY po0OTYy IO CTBOPEHHIO KOKHOI0 eTamy ajaroputmy. Mera
YYHUTEA — 3210BOJIbHUTH HIKABICTH YYHIB /10 BUBYCHHS MPeEIAMETY .

ot dzO B £Cdd2@dmpedye Bix yuuTe/isi BeIHKOI MeTOXMYHOI BUIIYKAHOCTI :
YMIHHSI IPOAYMATH JOCTYIIHY (opMy nepenadi ajJropurmy , NpoaymMara poodory mo
1Oro 3anaM siTOByBaAHHIO ,320€3MeYUTH IUTHHY TisUILHICTIO 110 (JOPMYBAHHIO
MEeBHOI0 YMiHHS . TIJIbKU NP TaKiid yMOBIi B iIHTEJIEKTYaJbHY Po00TY , IKa
BJIACTHBA ,,CMJIBHOMY KJIACY , BKJIIOYAKTHLCS | Y4Hi , CJIa0KOro” KJiacy .

Y3arajibHeHi NpuiioMH PO3B’A3yBAHHSA OCHOBHHUX 327124 (PiKCYHOTh Te CIUIbHE ,
IO € B YCiX mpuiioMax po3B’sA3yBaHH 3a/1a4 JaHOro KJjaacy . Hanmpukian ,
y3araJibHeHi NIpUuiioMH Po3B’I3yBAHHS PiBHAHBb , HEPIBHOCTEM 1 iX CHCTEM ,
NPUHOMH CIIPOLICHHS BUPA3iB i J0BeICHHA TOTOXKHOCTEN B KYypCi ~
ajredpu , npuiioMu JudepeHiloBaHHA , MPUHOMH JO0CIIKEHHS
(yHkIii i mo0y10BHM iX rpagdikiB B Kypci NOYATKIB aHAJI3y.




O dze sted Is d3' Y dzE&ocHoBEaI0AONATHOEEPHOT TPAMOTHOCTI, OBOJIOTIHHS
Helo mepeadayac: po3yMiHHA CYTi AJITOPUTMY Ta HOr0 BJIACTUBOCTEN; BMIHHA
ONUCATH AJITOPUTM 32 JOMOMOI0K0 MEBHUX 32C00iB I METOXIB ONUCY; 3HAHHA
OCHOBHMX THUIIB AJITOPUTMIYHHUX NPoueciB. CYKYNHICTh 3HAHb, YMIHb | HABUYOK
po0oTH 3 aaropurMaMu GOpMY€ETHLCH B YYHIB IIPY BUBYEHHI BCIX MIKIJIbHUAX
AMCUMILTIH. OHAK, MaTeMaTHIIl HAJICKUTH NMPOBIHA PoJib Yy (pOpMYyBaHHI
AJTOPUTMIYHOI0 MUCJICHHSI, BAUXOBAHHI BMiHb AITH 32 3aIaHUM AJITOPUTMOM i
KOHCTPYIHBATH HOBI.

AN Stedilz o Odzdzw O dze st d ieTOrHounoaermye 3aesoenna iz tc d
Marepiajgy YYHAMHU. 3BUYKA KOPUCTYBATUCH AJITOPUTMIYHUMMU NNPUOMAMU B
NPAKTUYHIA POOOTi CTa€ BUMOIOI0 €M0XH, MIOB3 SAKOI0 IIIKOJIA MPOWTH HE MOXKe.
Tomy 3acTOCYBAHHS AJITOPUTMIYHOIO METOY CTA€ AKTYAJbHOK TEMOIO
ChOIOAHIIIHBbOTO AHA. CydyacHUul YPOK HEMOKJIUBHUH 0€3 BUCOKOI HABYAJIBHO
Mi3HABAJBLHOI AKTHBHOCTI YYHH.



http://cards.yandex.ru/sendcard.xhtml?cardid=2257

IR =D G g HON LD NS 2 AOCBI

MeTo10 CBO€I eIAroriuyHoi JisJLHOCTI 1 BBAKAIO MiABUIIIEHHSA
PiBHSA MATEeMATHUYHOI MI/ITOTOBKU YYHIB HA OCHOBI BUKOPUCTAHHSA
aJropurMis. [1jis peaJiizaiii i€l MeTH s CTABJIIO epea co0010

TaKi NeIAroriyHi 3aBJIaHHSA

° 32 IONIOMOI0I0 AJITOPUTMIB CHPUATH OLJIBII MPOAYKTUBHOMY
3aCBOECHHIO MaTepiajy i pO3BUTKY HABYAJIbHOI MOTUBAIIIL;

* BUPOOMTH B YUYHIB 31aTHICTH 1 MOTPEOy AiITH CAMOCTIAHO;

* CIIPMATH B YUYHIB GOPMYBAHHIO HABUYOK CAMOKOHTPOJIIO.

I1i 3aBJaHHA 1 HAMAraCcs BUPIIIUATH NPU BUKOPUCTAHHI TAKHX
BMJIIB i hopM podOTH, AK:

EBpucruyna Oeciaga; ,
MareMaTH4Hi 3aBJJaHHS TBOPYOI0 Ta A0CJAITHUIbKO
Xapakrepy; |
Bucynenns rimores, momyk pileHHst Ha OCHOBif
aHAaJIi3y rinores; /
I1o1yKOBO-TBOPYI i A0CHITHUIBKI 3aBIlaHHﬂ. =5




AJIropuTMi3anisi HABYAHHSA PO3YMIETHCHA B CYYACHOMY HABYAHHI B IBOX CEHCAX:
1.HaByaHH#A Y4YHIB aJITOPUTMAMM.

2.1100yn0Ba | BUKOPUCTAHHS AJITOPUTMIB Y HABYAHHI.

HaB4yaHHSI aJiropuT™MaM MOKHA MPOBOJAUTH 110 - Pi3HOMY.

IcHye aBa cmocoOM HABYAHHS AJTOPUTMAM:

a) MOBIJIOMJIEHHSI TOTOBHMX AJITOPUTMIB;

0) miABeIeHHS YUYHIB 10 CAMOCTINHOI0 BiAKPUTTHA HEOOXIIHUX AJITOPUTMIB.
OcTaHHE € BAapiaHTOM eBPUCTUYHOI0 METOAYy HABUYAHHA i mepeadavae
peaJjizanio TpbOX eTaniB BUBYECHHS MATEMATHYHOI0 MaTepiaJay:

* BusiBjIeHHSI OKpeMHUX KPOKIB aJITOPUTMY.

e ®opMYJIIOBAHHS AJITOPUTMY.

* 3acTOCYBaHHS AJITOPUTMY.

PoGoTa mo anropurMam po3BuBae < dzls j .o J i kZydz' 9 HTEG tc
BOHM NMMPATHYTh 3AMIiHUTHU 3aNIPONOHOBAHUU AJITOPUTM OiJIbII MPOCTHUM I
OOTPYHTYBATH AOULIBbHICTh TaKol 3aMiHM, MO0 IG5 L 9 9 O - t
Ctsdzmistec iz & Is d 9 dzJIpanpaoimcealageopirmMamu i
CKJIAJAI0YH AJITOPUTMHU, AiTH BUaThea & S dzy | dzlstc z
z © OMoEa yuHiB cTrae 6iipm IS sy dzts® ° y' Is
JloOpe 3aCBOKETHLC MATEMATUYHA TEPMIiHOJIOT s,




IIpoginHa ijies1 J0CBIAY MOJSITA€ Yy CTBOPEHHI CUTyalil YCIIXy /ISl YYHIB

IIJIIXOM HABYAHHSA CAMOCTINHIN po0OTI 3 AJITOPUTMAMMU, SIK HA eTaIli

BIANIPAIOBAHHS HABYAJbLHOI0 MaTepiaJy, Tak i B mpoueci BAKOHAHHS

OlIbIN CKJIAJHUX i TBOpuUMX 3aBHaHb.} SMIs’ 2 dzJ] o dEBBtedMis Odz

Oz stedIsd3” 9 o ddedzedzstctzZOdztftz B QIsg L QizOe

fJodsets f dzOdzz OB 5 difGs Malls LHATY dads) Is *° HEZ fiRe,

f simdz” Hs9 dztsMis " dz) 5B ClodzEfgls sy degtsG@ 5

[ BLoadIss¢ " dzlsjtej Mz HB o) HABB IS

IHTepec - 0AMH 3 IHCTPYMEHTIB, [0 CIIOHYKA€ YYHIB 10 INIMOUIOr0 Mi3HAHHA
npeaMera, po3BuBac ix 31i0HocTi. Ha ypoui Hamararcs noka3arvu y4HsIM
MATEMATUKY 3 HAUNIPUBAOJIUBIIIOr0 00KY, BUKJIMKATH B IUTUHU PAJICTh BiJ
3aHATH PO3YMOBOIO NPAlCI0, IOMOMOITH IOA0JATH TPYAHOIII H OTPUMATH
nmepeMory HaJ caMuM c00010. 3yNNMHIOCHA HA JeaKuX opmax podoTH, siKi
A0NMOMAralTh BUXOBYBATH IHTEepeC YUYHIB 10 MaTeMaTuKU. BuBYeHHsI Teopil -
OJMH 3 HANOLIbII BaKKMX 3 METOAUYHOI TOYKH 30Py MUTAHb BUKJIAJaHHSHA
MaTeMaTHUKH, TOMY [0 HA HUX YPOKAX YYHI MOKYTh OyTH NMaCUBHI,
TOOTO MOKYTh MEPEeNMCYBaTH 3 TOLIKU, He PO3YyMiIOYH HIiYOrO.
Tomy, 1100 MiABMIIUTH AKTUBHICTH YYHIB IPU BUBYEHHI Teopll,
1 32CTOCOBYIO Pi3Hi cioco0u nosicHeHHsi. Hanpukaian,
KOHCTPYIOBAaHHS 3 3aJIi3HUX CIIHMIb, NIA0MBAE 10 A
Teopemu Paeca. ="




B 1aHomMy BUNIAAKY MiJABUINYE€THCS AKTUBHICTDH KJIACYy, TAK AK He “KuBe *
MOJEJTIOBAHHA He MOKe 3AJIUIIUTH 0AUTYKUM 5KOAHOI0 YYHS.

Ilepen ypoxom, Ha skoMYy Oyae qoBoauTHCH Teopema Biera, BKio4yarw B

JOMAIIIHIO PO0OTY 3aBaHHS 110 3AII0BHEHHIO Ta0JULi. Y pe3y/abTari
CIIOCTEPeKeHHS | MOPIBHAHHSA, IIKOJISIPI 111€ 10 BUBYEHHS JIaHOI TeOpeMHU
3MOKYTh CAMOCTIHO 3pO0OUTH BIiATIOBiIHI BUCHOBKHM.

st popMyBaHHSA NMOHATTH MeAiaHU TPUKYTHUKA YYHSAM MPOIMOHY€ETHCS:
mo0ya1yBaTH J0BUIbHMHM TPUKYTHUK; 3'€IHATH BiAPi3KOM HOT0 BEPIIUHY

3 CepeAMHOI0 MPOTUJIeKHOI cTOpoHU. Ilicas mi€i podoTu yuHssm
MOBiTOMJIAETHCHA: « Takuil BIAPI30K HA3UBAKTH MEAIAaHOK TPUKYTHUKA)

i MPOMOHYETHCS CHOPMYJIIOBATH BU3HAYECHHSA MeAiaHU TPUKYTHUKA, AJITOPUTM
no0yaoBsu Mmeaianu. Po3B’A3yBaHHA KOKHOI 32/1a4i CKJIAJA€THCH 3
PO3B’SI3yBAaHHA €JICMEHTAPHUX Mia3a1a4. BMiHHA BUOYI0BYBATH JIAHII0KOK
NPOMIKHMX 3aBAaHb i BUPIIIUTH IX 0araTto B 4OMy BU3HAYAE€ YCIiX Y

BHUPIllICHHI OCHOBHOI'0 3aBIaHHSA. Y CBOIM NPAaKTHIII A J00MBaKOCH
ABTOMATH3MY HABMYOK YYHIB Y BUKOHAHHI TaK0l po0OTH HLJISIXOM

CKJIAIAHHSA CIeHiaJIbHUX CXeM eJIeMEHTAPHUX i, AKI

HA3UBAKTHCA AJTOPUTMIYHUMM BKA3IBKAMM.




Bimomo, motf 6 HBH OO Odzdz2 OdzG JBWO yYdzdrm HIG
BOCbMUKJIACHUKHY 3BUYANHO BIIYYBAKTh NeBHI TpyaHoui. [I{o0 mosermuru
YYHSAM Po0OO0TY, 0yJI0 3aIPONOHOBAHO HACTYIIHY AJTOPUTMIYHY BKa3iBKY:

JJISL TOTO, 00 NMepeTBOPUTH BUPA3 B JAPi0, MOTPIOHO:

1)K1II0 € MIMH BUPAa3, TO NPEACTABUTH HOI0 K APi0d 31 3HAMEHHUKOM,

PiBHMM OJIMHHUIII;

2)SIKII0 3HAMEHHHMKH JBOX JAPO00iB - MPOTUIEKHI 32 3HAKOM BHpa3y, TO CJIi/
IMOMHOKMTH YHCEJbHUK I 3HAMEHHHUK OHOIO 3 JIP00IB HA -1;

3) PO3KJIACTH 3HAMEHHUKH HA MHOKHUKM;

4) 3HATH HAMMEHIIUA CIIJIbHUA 3HAMEHHUK;

S) 3HAUTH J0AATKOBI MHOKHHUKH JIJI1 KOKHOIO ApOo0y;

6) NIOMHOXUTH YHCEJIbHUKH HA JOAATKOBI MHOKHUKH 1 3aIIMCATH 11l

H00YTKH B YHCEJIbHUKY, HE PO3KPHUBAIOYH TYKOK;

7) PO3KPHUTH 1YKKH B YHCEJIbHUKY;

8) npuBecTH MOAIOHI TOJAHKHU B YHCEIbHUKY:;

9) po3KJIaCTH YUCEJIbHUK HA MHOKHUKH, AKIIO 11€ MOYKJIUBO;
10) ckopoTuTH APid, AKINO e MOKIUBO. :




OanuMm i3 cmoco6iB akTuBi3alii po3ymoBoi gisiibHocTi e H d W | t6 ] dzy ™ 2 5¢
" HA' H H GSPizdopienepi3aBaanns mojermywTh opraHizamiro 3aHATh

y KJIacl, CTBOPIOKOTh YMOBH /IJISl IIKOJIAPIB Y HABYAHHI BIAMOBIIHO 10 IX
MOKJIUBOCTEH. /M epeHUinOBAHMH MIAXI/ MOJIATA€ B TOMY, L0 Nepe] Pi3HUMHU
KATeropisiMM Y4YHIB CTABJATHCH Pi3HI LIJIi: OHI YYHi MOBUHHI JOCATTH PIBHS
000B'AI3KOBUX Pe3yJIbTATIiB HABYAHHS, 4 iHIII, BUABJIAIOTH IHTEpeC 10

MATEMATUKH | BOJIOAIOTh FTAPHUMHU MATEMATUYHUMM 3Xi0OHOCTAMHU, IOBUHHI
AOMOITHUCH OiJIbIII BUCOKHMX pPe3yJibTaTiB.

[ * L dzistc’ 9 dzl caBopow’B 8 KiIatCCpHsATIMBHIA ICHXOJIOTiYHMT

KJIIMAT. Y HIKOJSPIB BUHUKAE MOYYTTH 320BOJICHHS IMiCJI5l KOKHOIO BipHO
BHUPILLICHOI'0 3aBJAAHHA. YCIIiX, OTPUMAHUN B Pe3yJbTAaTI NOA0JAHHS TPYAHOUIIB,
A€ NMOTYKHUM IMITYJILC MIABUIICHHIO Mi3HABAJBbHOI AIAJIbHOCTI. B y4HiB, B

TOMY YMCJi 1y C1a0KMX, 3'IBUJIACH BIICBHEHICTh Y CBOIX CIJIAX, BOHH BiKe

He BIAYYBaKTb CTPaxX nepea HOBUMHM 3aBAAHHAMU i OepyThCs 3a
BHMpillIeHHA OIbII CKJIAMHUX 3aBlAaHb. Bce e cnipusie akTuBaiii
PO3yMOBOI JisIbHOCTI YYHIB, CTBOPEHHS IMO3MTHBHOI MOTHBAILII
10 HABYAHHSI. '




Y cBoeMy Ka0iHeTI MATEMATUKU 1 MAK0 TAPHY JOLIKY 3 00KOBUMM

yacTuHaMu. SIkoro Tumny iHaIuBiAyajJbHa po00Ta NPOBOAUTHCH HA HUX?

Bigomo, 110 Ja/1eK0 He B KOKHOI0 IIKOJsApa ¢c(popMoBaHAa 31aATHICTh BUPIIIUTH
3aJ]a4y Ha 04aX y BChOro KJacy. JesKi AyKe XBUJIHITHCH Bil 3arajbHoOI

yBaru 10 HuX. KoJiu K TaKoro yuyHsi BUKJIMKAEUI 10 JOIKH, TO AJISI HbOT0
CTBOPHETHCHA MalaKe IOMANIHA aTMOcdepa - BiH 3aJIUIIAETHCH OAUH HA OAUH

3 3aBAaHHAM. € yuHi, iKi BII4YBaOTh CTPax nepea 3aBAaHHAM, 0C00JIUBO
reoMeTpPUYHMM, TOAI BUKJIUKAIO 10 JOIIKHU IBOX YUYHIB, ajie IPYyruil y4eHb
IMOBUHEH 0yTH 0iJIbII BICBHEHUM Yy C00i. Y IbOMY BUIIAJIKY Pe3yJbTaT
HAPOIAKYETHCS NPHU CHJILHOMY 00r0OBOPEHHI.

JJist rin0OKOro BUBYECHHS MaTepiajay sl MOEAHYI0 Pi3HI BUIM CAMOCTIMHUX POOIT
Haypomi:L O L tOLSCBdR, L 9C0L 9CB8E HB " » 9

. L ot
f° " Hodh J dzts’ 5'[G|ZH s 2z EsBEkd L

I1i po6oTH npeacTaBasilOThL CO0010 NMEPILy CXOAUHKY (POPMYBAHHS YMIiHb
i HABUYOK CaAaMOCTIHHOI TislJIbHOCTI YUHiB. BoHa cipsiMoBaHa Ha
OBOJIOJAIHHS IIKOJSPAMUA OCHOBHUMHU BMIiHHAMM, CIIOCO0aMU
podoru. HanpukJiaa, Ha mepuiomMy erami BignpauwBanHus ¢Gopmy
CKOPOYE€HOI0 MHOKEHHS NPU MePeTBOPEHHI BUPa3y
(3x + 4y)? B MHOrO4JIeH (OpMYBaHHIO B YUHIB
CHPUATHME TAKUN CUMBOJIIYHUN 3aIUC: v /
(3x +4y)? =(3x) >+ 2 * 3x * 4y + (4y)>




Js BiAnpanoBaHHA YMIHHA BUHOCHTH CIIJIbHUI MHOKHHUK 32 TYXKKHA

KOPHCHOIO OyJle TaKa HA0YHICTh: @ O + @ 0 =@ (O + ).
HOBRMIs™ 2dz27 twtsBtslsd L 9 CI0ekaziBkn RatoTh HIdge = -
3araJibHU HANpPsAM cnoco0y aii. S BBaKar MNOMUJIKOBOIO IPAKTHKY, KOJIH
BUMTEJb Oepe Ha cede BCIO po0oTy 10 (OPMYBAHHIO HABUYOK 3aCTOCYBAHHSA B
YYHIB TUX YM IHIIKX aJTOPUTMIB. 3HAYHO KOPUCHIIIEe BUABIAETHCS 1HOII
CaMOCTiHHA po0oTa 3 0BOJIOAIHHAM ajaroputmy. Hanpuxiaan, pooory 3
(popMyBaHHSA y HIKOJISIPIB YMiHHS NPEACTABJIATH MHOITOUYJICH Y BUIVISAAL 100YTKY
MHOKHHUKIB CIIOCO0O0M YIPYIIyBAHHS MOKHA OPraHi3yBaTu TAKUM YHUHOM:
1.Y4HAM po31aK0ThCH KAPTKHU, 110 MiCTATH JT0KJIAJHUN 3PA30K BUKOHAHHS
(GopMoOBaHOIO YMIHHA:
BX + ax + By + ay =
= (Bx + By) + (ax + ay) mepiumii KpoK
=B(x+y)+a(x+y) apyruu Kpok
=(x+y)(B+a) TPETiii KPOK
2. ITicast TOTrO0, IK 1 MEPEKOHAJIACS, 10 YYHI 3P0O3yMiJId MaTepiaJi, NPONOH
aHaJoriuni 3apaanug. Po3kiaacTy Ha MHOKHHUKH:
cx tey+2x+2y=

= Nepumu KPoK

= JAPYIruil KPoK e
= TpeTiii KpoK “ .




Inoxi st mpoBomky © Otc” Olsd 9 dz7 1) O d3B10)N@i0oTh dacTKOEY SMIHY S
YMOB 3aBJIaHHA, AKI BUPIiIIYBAJHUCH 10 ILOro. BBaxkaro, 1o Taki 3aB1aHHA
T03BOJISIOTH HIKOJAPAM HAKONUYYBATH J0CBiJ TBOPYOI AiSJIbHOCTI.

CnoyaTrky yYHSIM MPONOHYITHCS 3ABJAHHS HA IPAME BUKOPUCTAHHA GopmyJa
CKOPOY€HOI0 MHOKE€HHS, 4 NMOTIM 3MIHIOETHCH PiBEHb CKJIAJTHOCTI.

HanpukJian,

a) 3al0BHITH MPOTAJIUHU:

(? - 9¢)? =25a% -? +?

? +24xy + 16y? = (? + 4y)?

0) BITHOBUTH KOe(}IUi€HTH OJHOYJICHIB B IEPIIOMY MHOI'0O4YJICHI:
(9a2+?a-?2)+(2a%2+2a+8)=7a2-8a+5

(? 3-? aB) - (4aB - 3¢) = 8aB-12c¢

B) BIMIUITH NPONYIICHI YWICHH TAK, 00 BUUIIJIA TOTOKHICTh:
(4c-?)-(?-3B+?)=2¢c-8B-5

] tOyw S- modTHigniZ YBopumnii momyk. Y nmpoueci poooru

CTABJIIO Mepel CO00K0 MeTy NPUBYUTH YUYHIB NPANOBATH CAMOCTIHHO

B MIpYy IX 31i0HOCTel. BeqiMKy yBary npuaijisito po3BUTKY YHBM,
HECTAaHJIAPTHOI0 MUCJIeHHS 1 (paHTAa3il yuHiB. ToMy Ha MOIX YPOK
MOKYTh OyTH MPUCYTHI Ka3KOBi repoi, AKUM Y4Hi
JAOMOMAralTh BUITH i3 CKJIATHUX CUTYyaIliM.




CnocrepexeHHsI MOKA3yHOTh, 1110 BUBYEHHS MPOrPaMoOBOro Marepiajiy 3
BHKOPHCTAHHAM G (6159 -~ HutomkaeB§uuisOCIsdo " L Oy ' ¢

H' W dz datpiiqitso d dzd ¢ dz] dzdzt 9o dzlz Is tc "6 memudmmsa Tal3s Is ¢
" Hoe dNM j dzdm¥3mitrypMai@piay, o BUBYAETHC.

Bennke 3HaueHHss Mac Sic G O dz' L Oy ' 2 xegaero ypdyzlrpin|smo
MPONOHYIOTHCH HA MOYATKY YPOKY, MAIOTh AaKTHUBI3yBaTH IYMKY y4HS,

JONMOMOI'TH IOMY 30CePeaAMTUCH | BUILIATH OCHOBHE, 3raiaTH AJITOPUTMM,
HallBaxJIMBILIE, CIPAMYBATH YBAry Ha CaMOCTIMHY AiJIbHICTL. YacTo

MPOBOMKY OPrMOMEHT Y BUIVIAAL rpu «Yu npaBmiibHO Kake BUUTeb?». Ha
MOCTABJICHI 3alIMTAHHA, KOHKPETHI aJITOPUTMH, 1A BiAMOBII (cepea HUX —
MPABWIbHI TAa HENPAaBWJIbHI).

AHAJIOTiYHI 3aBJaHHS MPONOHYI0 YYHAM Y BUIVISAMI «IJIOAIB MATEMATHYHOI0
JAepeBa», HANPUKIAA, Y 8—My KJjaci Ha ypouli 3 TemMu «Po3B’s13yBaHHs

KBAJIPAaTHUX PIBHAHb) Y4YHI 30MPaIOTh 1 ONPANbOBYOTH Taki «1ioau». Ha
«J1epeBi» 3aBIaHHS, 3AIIUCAHI Y KPYKEUKY, - I0YATKOBOI'0 PiBHS, Y

NPSIMOKYTHUKY — CEPeIHHOI0 PiBHSI, B 0BAJIi — JOCTATHLOI0, Y NapaJieJorpamMi

— BUCOKOIO0 piBHA. Ilicis1 BUBYeHHSA TeMH «DOopMyJIH CKOPOYECHOT
MHOKEeHHs» (7 —M KJ1ac) 1/ 3aKpilJIeHHs i nepeBipKy 3HaAHD
Y4HIB IIPONOHYIO TPy «/IUBUCH, HE IOMUJIUCHY. Y YHAM ’
y MOPOKHI KBAJAPATHUKHU TPe0a 3aUCcATH HEOOXIHI = =0
OyKBH, CHMBOJIH, 100 PiBHiCTH 0y/1a NPaBUJILHOIO, /




Mu 3Ha€MO, 1110 JOMOI'TUCH BiJl YYHIB [NINOOKOIO i YCBiIOMJICEHOT0 OBOJIOXIHHS
BEJIMKOI KIJIbKICTIO MATEMATHYHHUX MOHATH HEJIErKO, JOTPUMYIOUYHUCH BECh 4ac
aKaJIeMiYHOI0 CTIJII0 CTPOTUX BU3HAYEeHb. TOMY Ha ypoui, B pi3HUX (popmMax
CHiIKyBanHaA 3 yunsaMu 9  tch s9o Odz2 yd ftesLrse' yYdlsol
J dz) d3)-dzly d € Is d 9 daBasaaxu(pisHum ppazam Ta Bipmam,
MiABUILYE€THCH eMOUIMHNI HACTPiK ypoky. Hanpukiaja, yuHeBi, IKHM BaKKO B
3aCTOCYBAHHI METOAY /10 BUPIlLICHHSI PIBHAHHS, MOKHA NOPAAUTH:

Kosin piBHSIHHA PO3B'A3y€lI TH,

KopiHb y Hb0I0 NOBUHEH 3HAWTH.

3HaYeHHS KOpPEeHs CJIi/] nepeBipuTH.

B piBHAHHS 10T0 00€pPEKHO MiJACTAB.

KoJuiu BIpHY piBHICTH JicTaB,

To 3Ha4YeHHsI KOpeHS TH BIAIIYKAaB.

A00 aJIrOpuTM PO3B’SI3yBaAHHSI KBA/IPATHOI0 PIBHSIHHS Y Bip1moBaHiu opmi.
AKI0 yUYeHDb MO0YAB 3HEBIPATUCS MPHU BTPATI HUTKU NPABWILHUX MIPKYBaHb
B JI0Ka3i 200 po3B’sA3yBaHHi 3a1a4i (1100 po3psAaIUTH 00CTAHOBKY
po3ryoaenocri): " lymau, rososa, kapry3 Kymiaw!" (Hapoana npuk

Big3zHauy e ofuH MEeTOAUYHUI NPUAOM: HA YPOLi
MOBIAOMJICHHA NMPO MOXOIKCHHA MATEMATUYHMX TePMIHIB,
NOHATH, CHMBO.JIIB. =




I1ix yac BUBYCHHSA KYPCIiB aJire0pu Ta reoMeTpil B IIKOJI CTIMKI MaTeMaTHYHI
HABUYKH B YYHIB BUPOOJISIOTHCS YCHIIIHO, AKII0 BBECTH B HABYAJIbHUH MPOLEC
mMfJy Odz? dz 9C0OL "  9¢d ' § dzOdzd tcdBopwysaiina Iz
B YYHIB NIEBHUX AJTOPUTMIYHUX NPUHOMIB PO3YyMOBOI AislJIbHOCTI 3BUIBHSE iX
iIHTeJIEKTYaJIbHI CUJIM VI PO3B’SI3YBAHHS HOBMX, HAMOLIbII CKJIAJHUX 32124,
30KpeMa i TBop4yoro xapakrepy. | z '€z L o dyoO2dzz L OHOylkz,
wWets® o' HBd&J 2, By O LwsBdlsd koatstoytss ,
fshzC Lk, ,komyunizzHaxoadaTh JeKiIbKa ClIOCO0iB po3B’A3aHHs OXHI€ i
Ti€l K 3a7a4i; BaXKJIMBO 3271a4y MOAATH TaK, 00 KOKHUM eTarl ii po3B’siI3aHHA
CIIOHYKaB Y4YHIB 00MipKoBYBaTH CBOI Ail. E(peKTUBHUN MeTO HABYAHHSA YYHIB
PO3B’A3yBAHHIO 327124 0a3Y€ThCHA HA BUKOPHMCTAHHI i 4aC NOMYKY IUIAHY
PO3B’A3yBaHHSI 3aJa4i JesIKHX BUCHOBKIB, 110 OTPUMAJIA B po3B’sa3auux B O L d M
L OH OTa®di anropuT™MivHMii MAXiA 10 MOMIYKY NJIaHy PO3B’sAI3yBaHHA Ti€l un
iHIIOI 3a/1a4i JoMOMAra€e y4YHsiM IIBHANIE 3HAUTH el miad. s kpamoro
3amamM’ATOBYBAaHHS aJITOPUTMIYHUX BiIOMOCTEH MOKHA PEKOMEHYBATH YYHS
3alUCYBATH IX B OKPEMHUH 301LUUT, IO CTAHE /Il KOKHOI0 YYHH MOr0

0COOMCTHUM JTOBITHUKOM 3 MATEMATHKH.

3HAHHSA AJTOPUTMIB PO3B’A3YBAHHS THX YH IHIIKX BIOPAB i
3a/1a4 A€ MOKJIUBICTh IX BUKOPUCTAHHS He TIJIbKU HA
YPOKax ajre0pu, a i Ha ypokax reoMeTpii, Ximil, Qi3UKK. ==

/-‘.
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AJropuT™M mnoOya0BH 0iCEeKTPUCH
KyTa

1.Bynyemo koo ( A,r), r — oBiJIbHHUI paaiyc.

2.3naxoaumo Touku C i /I meperuny KoJia 3i
CTOPOHAMM KYTA.

3.bynyemo ko0 ( C, r) i koo (I, ).

4.3Hax0a1UMO0 TOUYKY neperuny B
mo0yI10BaHHUX KiJI.

S.IIpoBoaumo npomins AB.

6.AB — mykana Oicekrpuca kyra CAJl.




[TobyaoBa GicekTpucu KyTta

D




[oBoanMO, o npoMiHb AB — Gicektpuca | A
MITAH

=

JopaTkoBa nobyaosa.
2. NloBoaumo piBHicTb TpUKYTHUKIB A ACB Ta A ADB.

2.1.AC=AD, sk pagiycu .
2.2.CB=DB, sk pagaiycm .
2.3.AB — cninbHa CTOpOHa.

3. BucHOBKM

AACB = A ADB, 3a lll o3Hakoto
PIBHOCTi TPUKYTHMKIB

| & ¢ ET DAB

— AB - OicekTpuca



TBopue jomManiHe 3aBAAHHA
1.1Ipe3eHTaliss — ICTOPpUYHE TOCTIAKECHHSA
“ Bkjaa BUeHUX B PO3BUTOK

MATEMATHYHOI0 YN CJICHHS .
2. 11pe3eHTanisa — y3arajJibHCeHHA: TCOPETUYHI

BIIOMOCTI 3 TeMHM * JlocaigkeHHsA QYyHKIIIL .




HaBuya/ibHO-MeTOAUYHA PoOOTAa

BUCTYNM Ha 3acigaHHAX npodecinHoi paxoBoi CNifibHOTU BYUTESIB
MaTemMaTuku,iHpopmaTuku Ta pisMKu, neapanax;

yrieH Xypi wkinbHoro Ta ll etaniB BceykpalHCbKUX YYHIBCbKUX
oniMniaga 3 MaTeMaTUKMu;

CTBOPEHHS Nnpe3eHTauin Ao YPOKiB MaTeMaTUKu;

pPO3pPOOKN KOHCNEKTIiB HeCTaHAAPTHUX YPOKIB, cueHapiiB BUXOBHUX
3axoAiB, AUOAKTUYHUX MaTepianiB 3 MaTeMaTUKK;

BUKOPUCTaHHSA iHHOBaUiMHUX TEXHONOCrIM;

BUBYEHHS HaBYaribHOro martepiany 3 nornsAay cy4dyacHux popm i
MeToAiB;

30epeXXeHHA NCUXOSIoriYHOro 340pPOB’A Ha YPOKaxX MaTeMaTUKMU;

BUKOPUCTaAHHA MiXXnpeaMeTHUX 3B’A3KIB.



BukopucrtaHHsa IKT Ha ypokax matemMmaTuku

NMeparoriyvHi TecToOBI Microsoft HaB4YyanbHi
nporpamHi nporpamu Office pecypcu
3acobmu PowerPoint IHTepHeTy

nn3 OunctaHuinHe
HaBYanbHOro HaBYaHHSA
NnpPU3Ha4YeHHSA

MaTtemaTunuHi OcBiTHI
nporpamu BeO-cantu

Ta opymum




3nopos’a36epirarodi TeXHONOTi

Bropasu nnus ogei

Oco0HCTiCHO-OPiCHTOBAHMH IiIXiN

BHKOPHCTOBYIO JHIAKTIHI MaTepiaid,
BIZNOBIHO PiBHA MATOTOBKH Ta 3Mi0HOCTEH
KOHKPETHOTO YIHA, md)epenmﬁonamﬁ Ta
IBTABIyaNbHAN MIXiZ 0 KOXKHOTO.

IrpoBi TexnoNOrii

3anavi-MamoHKH, 3a/1a9i-)KapTH, 3a/1a4i 3
HenosHUMH abo 3aliBuMu nasuMu, pelycH,
MAaTeMaTHIHI KPOCBOP/IH.

IETepaKTHBHI TEXHONOTIT

KonexrHBHO-rpynoBe HABYAHHA,
CHTYaTHBHE MOJICIIOBAaHHS, MiKpo(doH.

IrdopManifiEo-KOMyHIKANiHHI TEXHOIOTIT

BuxoprcTanHsa Ha ypokax MareMarakd IKT,
TECTOBi CHCTEMH,

Texsonorii NPOSKTHOIO HABYAHHS

EnemenTtn TBOp40i poboTH Yy4HIB Haj










LLlo6 nigBnwmnTth AKicTb | , | MR E.N.
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Tarasna Mpowuna
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He xouem BiAcTaBaTH B KHTTH — yaucs!

BA i BC masnsaiors
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METO/JINYHA BPOIIYPA
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Pe3yrbmamusHicms nedazoetuHoi
OLIABHOCI



PE3YJIbBTATU OJIMIIIAAN IOHUX
MATEMATHUKIB "

OJIIMITTAZIA 11 erany BceykpaiHCbKMX YYHIBCHKUX OJIMITIAN 3 |
MaTeMaTHUKHU
'

2019-2020 1.p. ‘\‘ |
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) z?)‘ Pe3yabraruBHiCTh MIisKHAPOIHOIO
MAaTEeMATHYHOI0 KOHKYpcY «KeHrypy»

KEHI-ZOR8) i K
JoOopepTu d)KymaesHK o, Tu Mo wdHikax,0Q miHaH WPko n , T p
CtTpM@ummTBUNHEHKDOD, COTKI Ha

KEHI-20R9 i K

noo6pi CepTﬂ/II/CbI'iB(VaHI'G/IHK(CB,)Py,qe.HKO,TI/IM‘OLUGHKO
KEHI-2BYO0 pi K — -
No6pi cepThB6h wiienTowr HENSe)e: Bk pain, TUMOILEe HK O
Bi AMIi HHUIN KeyTAGKX aT : )‘

KEHIFr2PY21 pik
Nob6pi cepThHeaweTanrsuk ,(lBWpawn, MnoTHI KoB, Bi 611

|



Pe3yabTarTuBHICTH BCeyKpalHCHKOI IHTePHEeT-
oaimMmiau «Ha ypok»

MepemMoXxui XI Bceyvapiammicagmwi «i Ha eyPp @R :
MaTeMaTuUuKnNOzZzOAaL)p

1. KpYArHHgaK N nowm |, cyryyenHskUAsA C Y6

2. Tuvmoiflemamannnom |, ygyg#hrmBpARCY

3. Pew€Buwgwinjgom | || yaAvBsaby

[TfepemMoXuUl X1 BceywxipainHaaiplmo K ‘iHIﬂTé’pIG)(R'

MaTeMaTUKNERB2MA)Dp ‘V
1. KpyrnamnhAwma |, cyruyenHuasa ¢ y6 o
2. Wnpan Nes, ,q|/|nno6+5KInlaccyTyne?4‘, YUY€Hb

IHepemoskui XIII Beceykpaincbkoi iHTepHeT-oiMmiaan « Ha Ypok»
3 MareMaTuku(2022p.,BecHa)
1. KpyrnaumnAwma |, cyryyenHskUAsa C Y6
2. PeweTHsgmwnaewrve H |, yaAvBaby. '
x 7o _oc, dp@ropoagremaUurTmB@ MU AT @ NB O ¥ LLNepB o

nl,u,rOTOBKy YUHI B AD@ K H AYRUYaHCERTH €opIAl VNI i aanay
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Pe3ysbTaruBHICTH BCceykpaiHChKOI iHTEpHeT-0JIiMITi N

«Ha ypox»

MepemM&X¥lCiey Kpai HC bX/DITMMN iHarew H«e TH a

aMmatTemaTtTunkm (OcCcl Hb, 202 2|
Ci HATr dVB gieeaan oM |, cCyTyyermerHEAs a8 y
MocToBagZoombom || yYagg#iemmasy,
ApoboHMap-iamnnaom || yYagg#hiewmsmasy,
[flaHaceHKoa VB TEM IS Yag#ieKHAasy,
Fpy 3sMeeksc-pMmniom || wq@(m&em{a&
Kyk Meepoemmnnnaom | || ya-AVNE @
[foneHKoO-gAAmTieoMm | | | ya-BVE@A /i
Kpyr nsa+«unAwwav |, cyryyenHduHuEgn @ cfy , o
UWnpdlesgunnom | || yaBvnweadsy,

Pe we 1&HBAarkg U n nlolml CC T WIHEAHHSK N & CY .

3

g - PH@ropogrEemlma uUTB@ MMI 4T @ NB O ¥ LLNepB o
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ﬂI,EI,FOTOBKy YUYUHI B [30& K HIYRUYAHCERTE € | evvrini | aaany
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H 3AKOHM, SIKHX NOBHHHA AOTPHMYBATHCH:
o0 mamu npaso guumiu X, nompiono
NOCHHUHO GHHIMUCR CAMoMmy.

He synunamucs na 00caznymomy.

He nomokom wiymnux, 2araciueux ¢pas, a wupoiw,
Hesmomuolo npayelo obims Yxpainy.

Myopuit ne moit, xmo 3nac bazamo, a moi, wui
IHANNA KOPUCHI.

Buropucmanns gpopm 1 Memodie Haguania 0aomi
MONCAUSICIY SUPODUMN 6 YUNIE 6CL HEODXIONI

NPOMECIUT HASHYKN 6 CIMINAX HIKT,

Leopyuicm b GIOKPUGAE & OUMANIL OV WL MI NOMAEMNT

KYMOUKU, 8 AKUX OpIM@IOmM b Odcepend 00opux

nouymmis.

MakK camo waxysamu, aK i 0opocaux, i minbKu
Nno8ooAYUCH 3 HUMU Na2iOHO, WUPO, PO3YMHO, AK 3
pieHUMU 8x0084U 8 iX cnocib OyMaHHA MOXHA
suxosamu YecHux, wupux, npasdomobusux i
cnpaedi einbHux nioodell.

lMpaysa - ye ece }ummas.

Mpays, onmumim, nocmiiiHe

CaM O8O0 OCKOHANCHHA - 3ANOPYKA MUMMEBO20
ycnixy.
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He emupae dywa nawa,
He exupae eoas.
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BucHOBOK

Ha cBoIX ypokax 1 HaMararmcs 10MOI'THUCH
TOI0, 00 JAiTH He 0YyJIM 0AMAYKMMH 10
MaTeMAaTHUKH 1 He 00s1/1MCco 11, BUBYAJIH
nmpeaMeT 3 0a'KaHHAM i IHTepecoM.




