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Hasuanvno-memoouunuti  nocionux  micmums  meopemuyHi — gioomocmi  ma
IHMepaxKmueHti 3a60aHHs Pi3H020 pieHs ckiadHocmi 3 memu «Koopounamua ninowunay ons
BUKOHAHHA YUHAMU 6 XMapo opicnmosanomy cepgici Desmos. Cnoodieaemocs, wo yetu
NOCIOHUK Cmaue 6 HA2001 YUHAM, GUUMENAM I 6CIM, XMO UYIKABUMbCSA BUKOPUCMAHHAM
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Pexomenoosano ons euumenie mamemamuku 3aK1a0ie 3a2aibHoi cepeoHboi 0Ceimu.
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IepeavoBa Y mamemamuyi € ceos kpaca, 5K y
AHCUBONUCT U NOE3IL.

M. Kykoscovkuii

CborozieHHs BHMarae€ BiJ Yy4YdTeNs BIPOBAKEHHS Yy Traily3b OCBITH
1H(pOpMaIITHO-KOMYHIKAI[IHHUX TEXHOJIOT1H, aJKé BOHU € HEBiJ €MHOI0 YaCTHHOIO
peaiizaliii 3arajbHOHAIIOHAJIBHOI MporpaMu IUdpoBi3allii OCBITHHOTO MPOIIECY.

3acrocyBanns IKT Ha ypokax MaTeMaTUK{ 3HAYHO MiJABHILY€E IHTEPEC YUHIB SIK
70 TIPEIMETY, TaK 1 10 HAaBYaHHS B LIJIOMY, CTBOPIOE YMOBHU /ISl PO3BUTKY AUTHHH,
aKTUBI3y€ TMI3HABAIBHY MISUIbHICTb, CIOHYKa€ TBOPYO MIAXOAUTH JI0 PO3B’S3KY
3aB/laHb, 110 B CBOIO Yepry CIPUSATUME IIJIBUILIEHHIO SKOCTI MaTeMaTU4HOI OCBITH.
IKT, six 3aci0 HaBYaHHS, MO>KHAa BUKOPUCTOBYBATH Ha BCIX €Tamax Mpolecy HaBYaHHS
Ha YpOIli: MpHU TMOSICHEHHI HOBOTO Marepially, 3aKpillJIeHH1, TOBTOPEHHI, KOHTPOJI,
OI[IHIOBaHHI. XMapHUMH TEXHOJOTISIMA MOYXHA KOPHCTYBaTHCS SIK TIiJ] 4ac YpOKIiB,
TaK 1 Oyly4H mo3a MeXaMHl HaBYaJIbHOTO 3aKJIaTy.

OTxe, Ha ypoKax MareMaTUKH TOTPIOHO PO3IMIMPIOBATH 3aCTOCYBaHHS
porpaMHUX 3aco0iB, M0 HAJAAIOTh MOXKIIUBICTH PO3B’SI3yBaTH JOCUTH IIMPOKE KOJIO
MaTEeMaTHYHUX 3aJ1a4 Pi3HUX PIBHIB CKJIATHOCTI.

Cepen oHnaliHOBUX 3ac00iB, 10 MOXYTh OyTH BHUKOPUCTaHI SIK OO0'€KT
BUBYCHHS BUUTEIISIMU OCOOIMBOI YBaru 3aciayroBye rpadiuHuii KalbKymsiTop Desmos.
[Inatdopma BiakpuTa, O€3KOIITOBHA, Mpalre Yy BeO-Opayzepi 0e3 HOAATKOBHUX
3aBaHTaXeHb Ta BUMOT JI0 OOJIaJHaHHS, HE MOTpeOye BCTAHOBJICHHS, ajie MOXe OyTH
3aBaHTa)XEHA SIK JOAATOK Ha cMapTOH YW TUTAHIIET. 3aCTOCYHOK Hajae 3aco0u Jis
CTBOPCHHSI SIKICHMX IHTEPAKTUBHHUX TUJAKTUYHUX MarepiajiB, Bi3yallbHUX MOJIEJICH,
110 JOIITPHO BUKOPUCTOBYBATH JJIsl YHAOUHEHHS TEOPETUYHOTO MaTepiaiy.

Desmos Calculator moxe BUKOHYBaTd BCl (DYHKINT 3BHUYAWHUX TpaidaHUX
KaJbKYISITOPIB SK JUIsl OOYHMCIEHHS TaK 1 A yYHAOYHEHHS 1O MaTeMaTUIHHX
3aBJaHb:

— CTaTH4HI J€MOHCTpAallii (MoOy10BY Ha ITUIOUIUHI, 0€3 3MIHU BXIJJTHUX MapaMETPIB);

— JUHAMIYHI IEMOHCTpAIii (3 IPUB'SI3K0I0 00'€KTIB 10 (PYyHKITIH 3 mMapaMeTpamMu 3
3MIHHUMH BX1JIHUMH MapaMeTpaMu;

— IWHAMIYHI aHIMOBaH1 KapTHUHKH.

Desmos Mae mpoctuil Ta 1HTYITMBHUN iHTepdeiic. Yuuteni MareMaTHKd
MOXYTb BHMKOPHUCTOBYBaTH JlaHUH CEpBIC HAa ypOKax MiJ 4Yac BUBUEHHS HOBOTO
Matepiaiay 1 MiJl 4ac nepeBipkd HaOyTUX ydHsSMHU 3HaHb. CepBic HaJa€ MOXIIUBICTh
OymyBaTu pi3HI 300pakeHHs 3a Toukamu. Came TOMy #Oro MOXKHA BXKe
BUKOPHCTOBYBATH Ha YPOKaxX MaTeMaTHKH B 6 KJaci il Yac BUBYCHHS TEMU



«Koopnunaraa miommaay. 3anydenns pecypciB IKT gomomoxke Bumrtemnto kparie i
MOTHBYBATH IIKOJISIPIB 10 HABYAHHS.

[TociOHUK MICTUTH pi3HOMaHITHI 3aBHaHHs 3 TeMu «KoopamHaTHa TIIOMIMHAY,
K1 CUCTEMaTHU30BaH1 Ta aJlarToBaHi JJisl BAKOHAHHS B XMapoO OPIEHTOBAHOMY CEpBicCi
Desmos. BukoHaHHS y4HSIMH IIUX 3aBAaHb HAJacTh MOXJIMBICTb HaOyTH HaBUYOK
noOy0BH TOYOK 3a iX KOOpJMHATaAMHU Ta 3HAXOJKEHHS KOOPAMHAT TOUOK, IO BXKE
noOy0BaHi, Ha KOOPAWHATHIN TUTOIIHHI.

VY nociOHMKY 3aBJaHHS YMOPSAKOBAaHI 3a 3pOCTaHHAM CKJagHocTi. Koxkne
3aBJaHHS MICTUTh YMOBY — KOOpDAMHAaTH TOYOK Ta PO3B’SI30K — 300paKCHHS —
pe3yabTar BUKOHAHHS 3aBAaHHs B cepBicli Desmos. 3anpomnoHoBanuii ¢dopmar
BUKOHAHHS 3aBJaHb CHOPHSIE AaKTUBI3AIlli HABYAJIBHOTO TMPOIIECY, 3aIliKaBIIOE,
PO3BUBAE yBary, KMiTJIUBICTh. bararo y4HiB MpOEKTYIOTh BJIaCHI 3aBIaHH.

3 METOI0 HalllOHAJIBHO-NATPIOTUYHOTO BUXOBAHHA YYHIB Yy MOCIOHUK Oyso
YKJIQJICHO 3aBJIaHHS 3 €JIEMEHTAMH YKPAiHChKOI CHUMBOJIKUA. Y I[bOMY KOHTEKCTI
MPOIIOHYIOTHCS 3aBIAaHHS, B SKUX MO3HAYMBIIY Ha KOOPAMHATHIN TUIONIMHI TOYKHU Ta
3’€IHAaBIIM 1X y IEBHOMY MOPSAAKY 3 SBIATHCS Kapra Ykpainu, Jlep:xasuuii [Ipanop,
I'ep6 1 6ynaBa — cUMBOJ MPE3UACHTCHKOT BIIaId B YKpaiHi.

CroniBaeMocsi, MO PO3B’S3aHHS 3aMpPOINOHOBAHMX 3aBJaHb 3a JOMOMOTOIO
IHTEPaKTUBHOTO cepBicy Desmos qomomMoske BUMTENEB OpraHi3yBaT TBOPYUH T1AX1]T
70 BUBYEHHS JaHOI T€MH, & YUHSIM — OTPUMATH XOPOIl pe3yJlbTaTH B ii 3aCBOEHHI.
AJKe 3aCTOCYyBaHHS PI3HMX METOJIB HAaBYaHHS y PI3HOMAHITHHX iX TO€THAHHSIX
CTBOPIOE ONTHMAJIbHI YMOBH JUIS 3aCBOEHHS 3HaHb Ta BHUPOOJICHHS MPAKTHUYHUX

HABUYOK, 3a0€31eUy€e BUCOKY PE3yIbTaTUBHICTh HABYAHHS.



Pexomenaauii 3 podoru B cepici Desmos

Jlns BukopucTtanHs cepBicy Desmos, B aapecHoMYy psnKy Opay3epa moTpiOHO
BBecTH: desmos.com. [lepen Bamu Oyze moyarkoBa cTopinka (puc. 1).

« (@] ‘O 8 hitps://wviw.desmos.comy/?lang=uk 0% ﬂ?‘ =

desmOS Math Tools » Classroomw  Resources »  We're hiring! Login ®

Let's learn together.

/I ‘ We're on a mission to help every student learn math and love

learning math.

Graphing Calculator

‘ The Desmos Global Art Contest is back!

Using Desmos Classroom?

—— Students T leachers
L Interactive and creative

N Join your classmates!
R DD activities for your math
o I e G S : class.
S Goto Student Homepage ' Browse Actiities

e

ATy

Puc.1. [TouarkoBa cTopinka ceppicy Desmos.

s pobotu 3 cepicoM Desmos pexkoMeHIyeEMO BUKOPUCTOBYBaTH Opaysep
Chrome, OCKITbKM BIH Ma€ MIATPUMKY CHHXPOHHOTO TMEPEKIaay YKpPaiHCHKOIO
MOBOIO.

[IpaBopyy Bropi Ha CTOpIHLI pO3TAallOBaHA KHOMKA: «Yeiumuy.
ABreHTH(]IKaLlII KOPHUCTYBadiB y cepBici 371icHIOeThea depe3 Google abo Apple
aKayHTH.

J1iist BUKOpUCTaHHS rpaiyHOro KajlbKyisitopa ceppicy Desmos ciij nepeitu

Graphing Calculator
3a NOCUJIAHHSIM .

Po6oue mone rpagigyHOro KanbKymsitopa (puc. 2) MICTUTH TIOJIE CUCTEMU
KOOpJUHAT Ta ToJjI€e sl BBEIECHHS (DYyHKITIOHAJIBHOT 3aJIeKHOCTI 200 BUpa3y.
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Puc. 2. Po6oye mone rpadiyHOTO KaNIbKyIsSTOpPA.

binbiry yacTuHy CTOPiHKH 3aiiMae nose cucmemu KOOpounam.

JliBopyd Ha €KpaHl pO3TAIIOBAHE MoAe 01 68€0€HHA (YHKUIOHATbHOT
3anexcHocmi ado eupaszy. JliBOpyd y HIDKHIM 4YacTUHI €KpaHy pO3TalloBaHa
Knaeiamypa, sKy 3a TOTpEON MOXKHA MIPUXOBATH. Y PSAKY U BUpa3y IMOJIS CUCTEMH
KOOPIMHAT BBOJUTH TOYKHM MOXKHA KOPHUCTYIOUMCH EKPAaHHOIO a00 HAaCTUIbHOIO
KJIaB1aTypoIo.

Bropi npaBopy4 y BikHi TpadidHOTO KaJbKyJasTOpa po3MillieHa KHOTIKA % -
Hanawmyeanus 300paxcennsn (puc. 3).

VY BIKHI HaJalITyBaHHA 300pa)K€HHsI MOYKHA BUOpATH OMIIli: MOKa3yBaTH YU HE
MOKa3yBaTH 4YHMCJIa Ha BICAX KOOpPAMHAT, JOAATKOBI JIiHII CITKH, CaMy CITKY, BiCl
KOOpJMHAT Ta CTPUIKM HA HUX, BUOpaBIIM BiAmoBigHi omiii. KopuctyBau moxere
BUOpaTH MEXi OCel KOOpAMHAT, 3MIHIOIOYM iX 3HA4YeHHS Yy BIJAMOBIIHOMY TOJI1
HaJAIITyBaHHS 300paKeHHS.

[Tin xHomkoro «HanamTyBaHHs 300pa:kKeHHs y TIpaBili BEpPXHIM 4YaCTHHI
pobodoi o0macTi po3TamIoOBaHI KHOMKH, SKAMHA MOXHA CKOPUCTATHCS ISt
MaciTadyBaHHS 300pakeHHS:

5 )
- 301JIBIIIUTH
macirad - 3MEHIIIUTHA
macmrad

- MaciTad 3a 3aMOBYYBaHHSIM
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3BOPOTHWA KOHTPACT 3

Pexim Bpadng

v Citka ' Yycna Ha ocAx &
i (1 % Nopatkosi NiHi citkn
v CTpinku
%
MiTka —
V' Bick x ag
—47.25 < x < 30.673 Kpok
MiTka
v Bicb y 2.
—22199 <y < 23188  Kpok

P More Options

. | —

Puc. 3. HanamryBanHs 300paxeHHs.

L}
[ =)

Ak 3aghikcysamu mouky 6 noni 011 66edenusn opmynu aoo eupaszy?

1) KoopawHaTu TOYOK 3alMCYIOThCS B Ty)KKax uepe3 komy. KoxxHa Tyxka
BIJIOKPEMITIOETHCS OJTHA BiJl OJTHOT KOMOIO.

2)  Slxmo nmoTpiOHO 3amucaTy ASCATKOBUH APi0, TO B 3aMKC1 IECSITKOBOTO
IpoOy 3aMICTh KOMH CTaBUMO Kpariky.

3) Skuio noTpiOHO 3anmucary 3BUYaHUM 1pi0, TO 3aNKC 3BUYAHHOTO JpOo0y

3 . 0 a00 3 eKpaHHO1 KJIaBlaTypH 3a JI0MTOMOTOI0 KHOTIKH ,1a00 3

L]

? ]
HACTUIBHOI KJIaBiaTypH 3a JOIOMOTO0 KHOIIKH (Ha aHIJI. PO3KIA/L).
Jns BimoOpa)keHHsST TOYKH B TOJII CUCTEMHU KOOPAMHAT CIIJl B PSAAKY JJIS

BUpa3y 3allMCaTd KOOPAMHATU TOYKH. AKTUBAllld MITKU MPU3BENE 0 B1IOOpaKEHHS
KOOPAMHAT J1aHOi TOYku. SIKumo B moii «MiTKa» MOCTaBUTH I1I€ W Ha3By TOYKU
(BeqiMKa JIiTEpa JATUHCHKOTO andapiTy), TO 3aMiCTh KOOPJAWHAT Y TOJII CHUCTEMHU
KOOPIMHAT MOSIBUTHCSA JIiTepa. 3a HEOOXITHICTIO Oyb-sKy TOUKY Ha rpadiky (QyHKIil
MO>KHA TTiITUCATH - KOOPJMHATH YU JITEepa.

YTpumyrouu J1iBOIO KHOIKOK MMILI IMIKTOTpaMy 3i1iBa 01151 KOOpAUHATH TOUKU
BIIKPUETHCS MEHIO CHIUIIG, KOIbOPI6 ma nepemsa2y8ans 0Jis1 mouku (puc. 4).
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Puc. 4. MeHI0 cTUIIIB, KOJIBOPIB Ta MEPETATYBAHb JJIsl TOUKH.

IcHye MOXIIMBICTh TMO3HAYaTU TOYKY SK «BHUKOJIOTA», 3MIHUTH KOJIIp,
MOCTABUTH KOOPJWHATH Ta 3MIHUTU KOOPJAMHATH TOYKH, MEPEMICTUBIIM il B 1HIIE
MICIIe Ha T0JI1 CUCTEMHU KOOPIUHAT.

Jlns BimoOpakeHHS KUJIBKOX TOYOK B ITOJII CHCTEMH KOOPJMHAT CIiJl B PSAIKY
JUTsL BUpaA3y 3allicaTd KOOPAWHATH IHUX TOYOK. YTPUMYIOUH JIIBOIO KHOIKOIO MUIII
HiKTOrpaMy 3J71iBa OIS KOOpAWHAT JAHUX TOUOK BIIIKPUETHCS MeHI0 (puc. 5), sike
HaJIaCTh MOXKJIUBICTh MO3HAYATH TOUKH SIK «BUKOJIOT1», 3MIHUTH iX KOJIpP, MOCTaBUTHU
KOOPJMHATH TOYOK Ta 3’€AHATH JIaHI TOYKH BIIPI3KaMH B TOMY TOPSJIKY, B SIKOMY
BOHH 3aITMCaHi.

+ 'S & «
Toyku ® -2)(-—2-3).(51)

m) 0. E’ﬁx |

EEETEN

Label

P

NMiHiT

Puc. 5. Menro cTuiiB, KOIbOPIB /IS TOYOK.



3bepestcennn 300parxceHHs.

CrtBOpHBIIM 300pakeHHSI B TIOJII CHCTEMH KOOpPAMHAT HAM MOTPIOHO HOTO
30epertu, o0 mpu MoTpedi B OyAb-sIKANA 9ac MU 3yMIJIM HUM CKOPUCTATHUCH.

Ha BepxHili maHem 1HCTPYMEHTIB KajJbKyJsATOpa 3i1Ba, HaJa IMOJEM I
BBEZICHHS (OPMYTT PO3MIIICHE MEHI0, 32 JOMOMOTOI0 SIKOTO MH MOXEMO Ha36amu
300paxcennsn, 30epezmu 1020 ma nepenaHymu 6ci 3oepedxrceni 300parxcenusn (
puc.6).

2hepemenHn .
— I0epemeHHA NOTOMHNY
s06pamennn MM 30bpameHHa
Mepernag J
3bepemennx
sobpameHb — tvinr~ O

< 'S 2 «

@ (00).(13).(-42).(2-2).(-2.-3) (51)

Puc. 6. MeHto 300paxeHb.

Onyonikysanns 300paxcennsi.

CrBOpUBIIM 300pakK€HHS B TMOJI CUCTEMH KOOPIAMHAT MH MOXEMO HUM
NOJUIUTUCS 3 IHIIMMU KopucTyBauamu. Ha BepxHii maHeni 1HCTPYMEHTIB
KaJbKYJISITOpA CIIpaBa, HaJ| I10JIEM CUCTEMH KOOPAMHAT pO3MillleHa KHOIIKa

«llodinumucsa» . AKTuBI3aIlil KHONKHU HAAACTh MOXJIHBICTH CKOIIIIOBATH
MOKJIMK Ha 300pa)KeHHS, PO3APYKYyBaTH JaHE 300paKCHHsI 3 CaWTy, 3aBaHTAXKHUTH
PNG ¢aiin va komm’torep Ta orpumard HTML ko asis po3mitiieHHs: 300pa)keHHs Ha
1HIIIOMY cailTi (puc. 7).



MNoginuTuca 3obpameHHam

Log In | abo | 3apeecTpysamuca 2 & ®

Share Your Graph

MoginiTecA WM NOCHNAHHAM
[ht'ms:ﬁv.-ww.demns.cm,fmlujatnr

(©) &)Excnopryeaw <) KopanA
Apvk 3oBpaweHHn BECTABKN

Puc. 7. [lopinutucs 300paskeHHSIM.

[e#i xopoTkuii omuc ¢yHKIIOHATY cepBicy Desmos He po3KpuBae
yCiX MOro MOXJIMBOCTEH, a CTOCYEThCS JHIIe 3aco0iB MOOYyI0BH
300paKeHb.



3aBnanusa 3 temu “KoopauHaTrHa miommuHa”

[To3Haute TOYKKM Ha KOOPAMHATHIN TUIOMIMHI Ta 3’ €JHANTE 1X MOCIIIOBHO, (TaK
SK BOHM 3amucani). OTpuUMaEeTe KOHTYp MaJTlOHKa MaKCHUMaJIbHO HAOIMKEHUN [0
JIHACHOCTI.

Kapma Ykpainu

7 |e (10;0) (11; 1), (10; 2), (11 3), (7;
4),
(60 5), (4:4). (3 6), (2 60, (2: T, (0

(=1; 8), (3. 7), (=4; 5), (-6; 6), (-11; 6),
(-13: 5y, (-13; 2) (-14; 0)

o (-14;0) (-16:-2), (-14; -3), (-11; -3),
(-10; -4), (<72 -2), (-5; -3), (-5; -4), (-3,
=8), (=5; -5), (-5; =T (-O; -B), (-5; -9,
(-3; -8B). (-2: -6), (0: -5). (1; -6), (2: -0),
(1 =70, (25 -8), (3; -8), (3; =100, (4;

-10),
(ST =86 =B (7 =T (5 =7 L (3761
(5;
=51 (90 -2), (9; -1). (10; 0)
e (-3:3)
Jeporcaenuit I'epo Yxpainu
. "upninEEnEE e (0;20), (-2; 18), (-2; 16), (-1; 15),

(-1;

) ,. 1), (-2:4), (-3; 3), (-4 0), (-4 -2), (0

Y5+ Z 11 -5),

(0; 0), (-3;: 3), (-6; 5), (-4 6), (-5; 13),
1 ] | (-7: 15), (-8; 17), (-8; -2), (0; -2), (0;
11T | 2o
| (2; 18),(2: 16), (1: 15), (1: 7), (2; 4),
: / . / | [3‘

S/ ] 3400, (45-2), (05 -5), (05 0), (3: 3),
5), (4; 6), (5: 13),(7; 15), (8: 17), (8;

10 | 5 | 0 | 5 | 10 -2),

: (0; -2)




Hepxcasnuit Ilpanop Ykpainu

r:h

o (-6: 1), (-6 6), (0; 6), (3: 5), (9; 5),
(9;
0), (3: 0), (0; 1), (-6: 1)
e (-6; 1), (-6; -4),(0; -4), (3; -5), (9;
-3),
(9; 0)
e (-6;-15), (-6;-4)

bynaea

y=1

1 ¢ ( 0 87 '096)9 (_49 '378)3 (-3985 '4)5 (-0569
0.8

y= 001

(05 0)

(0,6; 0,8), (0,8; 0,8), (0,8; 0,6)
(-0,8; 0,6), (-0.8; 0.8), (-0,6; 0,8)
(0,8; -0,6), (0,8; -0.8), (0,6; -0,8)

(0,3; 0,4), (0,5; 0,5), (0,4; 0,3), (0,3; 0,4)

(0,4; -0,3), (0,5; -0,5), (0,3; -0,4), (0,4;
10,3)
¢ (-0,3;0,4), (-0,5; 0,5), (-0,4; 0,3), (-0,3;
0,4)

¢ (-0,4; -0,3), (-0,5; -0,5), (-0,3; -0,4),
(-0,4; -0,3)

(0,8; 0,1), (1,2; 0), (0,8; -0,1), (0,8; 0,1)
(:0.8:0.1), (-1.2; 0), (-0.8; -0.1), (-0.8;
1

F—o—@

)




o (0719 098)9 (09 192)9 (_091: 098)9 (0719 098)
e (0,1;-0,8), (0; -1,2), (-0,1; -0,8), (0,1;
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