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HaykoBuiB. — Pisue: PBB PAI'Y. — 2017. — 385 c.

Opzanizauintnuii Komimem:.

IHocTronoBebkuii Pycian MuxailiioBu4 — KaHAWIAT ICTOPUYHHUX HayK,
npodecop, pextop P/I'Y— rojioBa oprrkomirery;

HNeiinera QOuexcanap BikTopoBUY — KaHAMIAT EKOHOMIYHHMX Hayk,
npodecop — 3aCTYNNHUK I'0JIOBH OPTKOMITeTY;

Kamincbka Oubra BonogumupiBHaA — JOKTOp MCHUXOJOTIYHUX HAayk,
npodecop— 3aCTYNNHUK I0JIOBH OPTrKOMITeTYy;

T'on Makcum MoiiceiioBUY — TOKTOp MOMITUYHUX HayK, Tpodecop;

IMaBeakie Poman BosogMMMpoOBUY — JIOKTOp TIICHXOJOTIYHUX HAayK,
npodecop;

IerpiBcbkuii SApocaas bopucoBu4 — JOKTOp TEXHIYHUX HAYK, podecop;

Csacbknii Auapii OJiekcilioBUY — TOKTOP TEXHIYHUX HayK, Tpodecop;

be3Bepxa Oxcana BosionmMupiBHa — acriipaHT;

Boraunk Mapuna CepriiBHa — KaHA11aT NeJaroriyHuX HaykK, JOLEHT;

Burkanos Cepriii BosioguMupoBHY — KaHIUJAT MUCTELTBO3HABCTBA,
JTOLIEHT;

IMaBarok Tersina OJiekcanapiBHA — KaHIUAAT NEAATOTIYHUX HAYK, JOLICHT;

Iagaaka Oabra IBaniBHA — KaHAWAAT MEIaTOTTYHUX HAYK, JIOLICHT;

Cunsik Crenan JleoHiioBMY — KaHIUIAT ICTOPUYHUX HAYK, JOIICHT.

PexomennoBano A0 Jpyky BueHoioo paaoro PiBHEHCHKOrO J€p:KaBHOTO
ryMaHITapHOTO yHiBepcuTeTy (rpotokoi Ne5 Bin 27.04.2017 p.)



METOJIHUKA BUBYEHHS TEOMETPUYHUX NIEPETBOPEHD B IIKIVIbHOMY KYPCI MATEMATHUKHU

Ma3sypeus IOnin Oneziena, cmyoenmxa
Hayroeuii kepienux: [lasenkie O.M., kanouoam nedazoeiunux HayK, OOyeHm
Pisnencorutl Oepoicagruil cymanimapHuil yHigepcumen

3MiHM B CYCHIBCTBI, SIKI CTANMCS 32 OCTaHHI JAEKUIbKA POKIB, BIUIMHYIN Ha CHCTEMY OCBITH. XapaKTepHUM CTaB
HOIIYK HOBHMX INEIAroridyHUX TEXHOJNIOTiH, (opM, MeroniB HaBuaHHsA. I[IIMPOKOro BHKOPHCTaHHS B HaBYaJbHOMY HPOLECi
HaOyno BnpoBamxenHs KT, Ta munakTudyHee 3a0e3MedeHHs, O CIIPHUA€E CTAHOBICHHIO BCEOIYHOPO3BUHEHOI 0COOUCTOCTI, ii
TOTOBHOCTI 10 HETIEpepBHOi OCBITH Ta Mo eciiiHOT MiSIBHOCTI.

[eomeTpuyHi EepeTBOPEHHS, 30KpeMa PyXH, PO3IVIAJAINCh B reoMeTpii e 3a yaciB EBkitiga, xo4a B pi3Hi mepioqu
PO3BUTKY MaT€MaTHKH 1 MIKIJIBHOTO Kypcy IM NPHAIIAIach HeoqHakoB ayBara. Hampukinmi X1X- Ha mogarky XX cT. B epioxn
MDKHApOJHOTO pyXy 3a pedopMy mKinpHOi MaremarudHoi ocBitm @. KieitH 3anponoHyBaB 3poOWTH TreoMeTpHYHI
MepPETBOPEHHS IIPOBIHOIO 1/1e€I0 MIKIIBHOI reoMeTpii. Xoda IIJIKOM pealli3yBaTH IIf0 i/Iefo He BIajocs, oxHak y 60-Ti poku
XX cr. B mepio akTUBI3aLil pyxy 3a pe)opMy IiKaBiCTh O TEOMETPUYHHX IIEPETBOPEHb B MIKUIEHOMY KypcCi 3HOBY 3pocia.
BucnosmoBanucsk npono3unii 3po0UTH TeOMETPHYHI IIEPETBOPEHHS 0CHOBOIO ITOOYIOBH MIKIJIBHOI T€OMETpii, CTBOPIOBAIIICH
BianoBiaHi miapyuruku. [IpoTe BOHU He Oyii CXBaJICH] MeJaroriYHOK0 rpoOMaIChKicTio, Buntessmu [ 1, €.143].

Inest mepeTBOpeHD € OAHIEIO 3 MPOBIAHUX Y CydacHiil MaTeMaTu4Hii HayIl 1 B pi3HUX raly3sx ii 3actocyBaHb. Bona
TICHO TOB'si3aHa 3 imessMu QyHKINI. Y Kypci reoMeTpii 1l inest BigoOpaxkaeTbCs B Pi3HUX BHAAX T€OMETPUYHHX MEPETBOPECHB
(meHTpanbHa 1 0ChOBA CUMETPIsl, IOBOPOT, MapajeibHe MePEeHECeHHs, TOMOTETis 1 MOAIOHICTh). 3aCTOCYBaHHS T€OMETPHYHHUX
HEPETBOPEHb Y JIOBEICHHI MaTeMaTHYHHX TBEPHXKCHb 1 PO3B sI3yBaHHI PI3HHMX 3a[ay CIPHSIE CBIIOMOMY 3aCBOEHHIO IHX
nepersopeHs [4, €.122].

leomeTpuyHi IEpeTBOPEHHS — Ay’Ke BOXIUBHH PO3ALT Kypcy reomerpii. Y reomerpii EBkiina, siky Mu BUB4aeEMoO B
MIKUTEHOMY KypCi MaTeMaTHKH, IEPEBAKHO JTOCTIPKYIOTECS Ti BIACTUBOCTI TEOMETPUYHHX (iryp, 110 He 3MIHIOIOTHCS IIPH 1X
pyci (00pa3HO KaxydH, KOXKHY T€OMETpUUHY (irypy MOXXKHa PO3DILAATH AK “TBEpAYy , HaNPUKIA, BHPi3aHy 3 KapTOHY), —
CHUMETDIs Ta MOBOPOT, a TAKOXKTI, Ie BiAOYBA€THCs MEPETBOPEHHS MOAIOHOCTI — TOMOTETISI.

MeToll reOMETPUYHHX IIEPETBOPEHb € JIOCHTh MPOJYKTHBHHM METOJOM pO3B’S3yBaHHS I€OMETPUYHMX 3a7auy.
MaremaTtu4Ha TeOpis CHMETpii, CUMETpis y KUBiIi Ta HEXHUBIH MPUPOAl, MHUCTEITBi, apXiTEKTypi, iHXKEeHepii OTpuMaIn
CIIIJIbHE MIIPYHTS Y TEOMETPUYHUX TIEPETBOPEHHSIX.

MiK THM, IpH HaBYaHHI JAQHOI TEMH BYMTEIb 3YCTPIYa€ThCS 3 MEBHHMH TPYAHOIIAMH y CBOIM IeNaroridHii
npaktumi. [{e Moke OyTH MOSICHEHO HaBiTh HE CTUIBKH OpakoM dYacy, IO BiABOJWTHCS HA PO3IIILA JAHOI TEMH, CKUIBKH
0OME)XEHICTIO BiIOBITHOT HAOYHOCTI, IO 1 BUKJIMKAE TPYAHOIII y CIpUAMaHHI MaTepiany. He 3aBxau BUHTENb Ma€e 3MOTy
MiATOTYBaTH AOCTATHIO KIIBKICTH MOAEJIEH, IO 1IIOCTPYIOTH BIiAMOBITHUN TEOPETHYHUI ab0 3aJadHUii Marepiaji, THM
Oinblie, 110, SIK TPABHIIO,TaKi MOJIEIT HE BIPi3HAIOTHCSA CYTTEBOIO PI3SHOMAHITHICTIO [2].

OpmHUM 13 NUISXIB BUPILICHHS 1€l MPpo0IeMH € BUKOPUCTAHHS HA YPOKaX MaTeMaTUK{ KOMIT FOTEpa 3 BiAMOBITHUM
MpOTrpaMHUM 3a0e3MedeHHIM. JlaHnii HampsIMOK 3aCTOCYBAHHS KOMIT IOTEPHOTO MOJIEIIIOBAHHS B TEOMETPIi IIUPOKO BiOMHIA
B HaIlIifiKpaiHi Ta 32 KOpIoHOM. JIoCTaTHRO BIIMITHTH Taki MHMpPOKO BizoMi mporpamHi npoaykrtu sik Cabri, Cinderella, DG,
GRAN-2D.

Po3rnsiHeMo, To0yI0BY MO/Ieli NPaBHIEHOIO MHOTOKYTHHKA HA HMPHUKIIA/ T0OYI0BH MPaBHIBHOTO MIECTUKYTHHKA
y nporpami GRAN-2D.

1. Bynyemo noBinbHmit Bigpizokx AB- pamiyc MaitOyTHROTO KOIa (pHC. 1).

N\ 3o6paxenun E =10 x| |

K=2.21¥=3.42 [ 7

Puc. 1.

2. BynyeMmo Koo 3a 3aJaHUM pajiiycoM i3 IIEHTPOM B JIOBUIbHIH Touli O, CKOpUCTaBIINCH iHCTpyMeHTOM “Konio 3a
paodiycom”.

3. CrBoproemo Touky Ha Koii C, CKOPHCTAaBIINCH IHCTpyMeHTOM “Cmeopenns mouku”. Jlana Touka Oyne
TPUB’S3aHOIO 10 KOJIa i MOXe BUIBHO PyXaTHCh B3IOBXK HBOTO.

4. Bigxmamaemo Binm moOymZOBaHOI TOYKHM XOpAY KOJNa, MOBXHHA SKOi JIOPIBHIOE pajiycy koma. s mporo
HEOOXiaHO:

. o0y lyBaTH KOJIO 3a 3aJJaHUM pajiycoM AB 3 nenTpoM B Toulli C, CKOPUCTABIIKCH iHCTpyMeHTOM “Kono
3a padiycom”;
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. o0y yBaTH TOYKY IEPETHHY BHUXIZHOTO KOJa 3 MOOYJOBAHMM KOJIOM, CKOPHUCTABIINCH iHCTPYMEHTOM
”Touka nepemuny”.

5. I[loBToproemo momepenHil MyHKT Iue 5 pas3iB, MPUIMAOUM 3a BUXiAHY TOUYKY Koja, Ky Oyiao moOynoBaHO Ha
HONEePeIHBOMY KPOIIi.

6. ByryeMo MHOTOKYTHHK 3 BepIIMHaMH B ITOOYIOBaHMX TOYKAX, CKOPHUCTABIINCH iHCTpyMeHTOM “Jlamana”.

7. X0Ba€eMO BCi JOTIOMDKHI OOy IOBH.

B pesymerari orpumaemMo 300pakeHHs HpPABHJIGHOTO INIECTHKyTHHMKa. [laHa moOymoBa BiamoBimae moOymoBi
MHOTOKYTHHKA 32 JJOIOMOTOI0 LIUPKYJIA 1 JIIHIHKH.

Omxe, 3actocyBaHHs iH}popMariiiHux Ttexuonoriid (mporpamu GRAN-2D) nae 3mory yd4HsSM Kpailie 3acBOITH
MPOTrpaMOBUI MaTepiaa i3 MEHIIMMH 3aTpaTaMH 4Yacy, Ja€ MOXJIMBICTh PO3B’sI3aTW Oulblle MOYPOYHHUX BIIPaB, OMOPHIi
TabNMLi PO3BHUBAIOTH JIOTIUHE Ta AHATITHYHE MHCJICHHS Y4YHIB, MYJIbTUMEIiHI Mpe3eHTalil 3alliKaBIIOIOTh [IiTeH,
HiIBUITYIOTH iHGOPMATUBHICTE YPOKY.

Cnncok BHKOPHCTAHNUX JIZKepe
1.T'neitzep I'.W. Ucropus maremaruku B mkone (9-10 xi.) / T.W. T'neitzep — M.: IIpocsewenue, 1983. — 351 c.
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COIIAJTIbHA KOMITETEHTHICTG JITEl CTAPIIOIO JOIIKLUILHOIO BIKY: SMICTOBUI ACITEKT

Maxcumuyk Hamanin Muxaiiniena, mazicmpanm
Hayxosuii kepisnux: [orcedocepa K.B., kanouoam nedazo2iyHux HayK, 0oyeHm
Pignencoruil 0eporcasHuil 2yMaHIMapHutl yHieepcumen

Ha cydacHOMy erami pO3BUTKY NEHAroriyHOi Teopii 1 MPaKTHKA IIOMITHO 3pOCTae iHTEpec A0 TMPOONEMH COLUATBHOL
KOMIICTCHTHOCTI, BUKIMKAHHIA CYCITUTGHOIO TIOTPEOO0 BOCOOMCTOCTSIX, SIKi O BOJNOAUTM YMIHHSM OpIEHTYBATHCh Y COIAJIBHHX YMOBaX
JKUTTEBUILHOCTI, ©pEKTHBHO B3aEMOIIISITH 3 COLIATBHIM OTOYeHHsM. Le 3yMORITFOe iHTEeHCH(IKAITiIO HAyKOBHX TIOIIYKIB, Y PE3YIBTATI SIKIX
TIITOTORICHO TEOPETHYHI TIpalli CTOCOBHO PO3yMIHHS CYTHOCTI 3a3HAYEHOIO SIBHINA Ta MOTO OCOONMMBOCTEH Y MPENCTABHUKIB Pi3HUX
COIIATHHUX TPYIT, 30KPEMa B JITCH JIOMKLUTEHOTO BIKY.

AHaii3 HayKOBOi JHTeparypd CBITUUTH, IO IOYAaTKOBE TIyMAadeHHS TEPMiHA «COLIATbHA KOMIICTCHTHICTR CTOCYBAIOCS
31e0LUTHIIOrO MPOQECiifHOl ALIBHOCTI 1 TPaKTyBaIoCs SIK JOCKOHAJIC 3HAHHSI CBOET CIPaBH, BEPIIIIHA PO3BUTKY rpodeciiiHol MakicTepHOCTi [1,
¢. 93]. OmHax mi3Hime AOCHITHAKHE 3HAYHO PO3IIMPWIN MeKi HayKOBOTO TIOMIYKY, BHACIJOK YOTO 3’SIBUJIMCH 1HII TPAKTyBaHHS COLIAIBHOL
KOMIICTEHTHOCTI.

VY cyyacHii iHTeprperalii JOCTKYBaHe MOHSTT Mae€ 3HAYHY KUTBKICTh JICQIHIINA MEPEBLKHO OIMCOBOTO XapakTepy, SKi
BiZIPI3HSIOTHCS 32 00CSATOM, CKJIAZIOM 1 CTPYKTYPOFO 1 MPEICTARBIIOTH COIATBHY KOMIICTSHTHICTb SIK: IITCHE, CKIIaJTHE, OAararTOKOMITOHEHTHE,
OaratopiBHEBe, TONM(YHKIOHATBHE sBHUIE. [IpM [BOMYy Yy TEpPEBOKHIN OUIBIIOCTI Cyd4acHMX TPAKTYBaHb TOSCHEHHS COLIATBHOI
KOMIICTEHTHOCTI 3/IiHCHIOFOTHCS 3 BUKOPHCTAHHSM KaTeropii JOCBiy, KKl (JOpMYETBCS Y TIPOLIECi MsUTHHOCTI. BimmoBimHO, sIK MepeKoHye
C. ApxinoBa, comiaabHa KOMITETCHTHICT CKITAIAETHCS 3 EIIEMEHTIB JIOCBIITy 1 Ma€ TiaJleKTHIHI xapakrep [3, ¢. 15].

Haromicts y nparpix O. Bapersroi, H. BopOrd cyTHICTB colliabHOI KOMIIETEHTHOCTI BiIoOpakeHa y OararoacreKTHii Kareropii,
II0 OXOIUTFOE CIIEKTp BIIACTHBOCTEH OCOOMCTOCTI, 1 COMIATBHOI TPYIH, JIO SIKMX BiTHOCHTBH PIBEHb OCBIYEHOCTI, CTIPSMOBAHICTh IIHHICHHAX
Opi€HTaIiH, CaMOCTIHHICTB, CTIPOMOKHICTH €()EKTHBHO PO3B’SI3yBATH 3aBIAHHS (Y TOMY YHCII HOBI, HECTaHIAPTHI) y Oymb-sKild COIUaNbHIN
B3aemoytii oo [6, 7].

Ha mymxy €. IcnamrarieBa, 3MiCT COIATBHOT KOMIIETEHTHOCTI PO3KPHUBAETHCS 3 JIOTIOMOTOK) TEPMIHIB(GHATHY, «BMITID,
«IOCATATIY T «BiAToBiaTH [9, ¢. 11],1110 03HAYAFOTE3IATHICTH OCOOMCTOCTI 10 OBOJIOIHHS 3HAHHSIM PO TEXHOJIOT T B3aEMOJIi 3 COIIIATHHO0
JUHCHICTIO, YMIHHS HOTO peajli3yBard B Takil B3aeMOAii BIINOBIIHO N0 TMOCTARICHUX MPOCOLIANBHMX IIeH i 3aBNaHb Ta B Meyax
IHCTUTYIIHHHMX BUMOT:

3rimHo 3 mepexoHaHHsMU C. ApXINOBOi, BiNMOBIIAIBHICTB, O € BAKIMBOI XapaKTEPUCTHKOIO COMIAIGHOI KOMITETEHTHOCTI.
BISIBISIETHCSL Y BMiHHI OCOOVICTOCTI BUKOHYBAaTH OOOB’SI3KH, PEali3yBaTH CBOI IPaBa, 1 TOBHOBAKEHHS HA BIITOBITHOMY COLUATBHOMY Ta
KYJIBTYpHOMY piBHi 3, c. 16],.

[poGnema coriabHOI KOMITETEHTHOCTI TaKOXK € TPEAMETOM IOCIIDKEHb, IO 3MIHCHIOIOTECS Y Taly3i JOMKUIBHOI OCBITH
(C. Apxinogoi, A. borym, A. Torobepinze, H. ['appuiii, T. [onimMarcekoi, O. [noBoi). 3Hady1iicTs 3a3Ha4eHOT MPOOIeMH 3HAXOMUTH 30KpeMa
nirBeppKeHHst y nparsix C. ApXirnoBof, sika IIIKOM CITYIITHO BBaKAE OIIKUTGHE JUTHHCTBO TEPioZIoM ITEPBHHHOTO CTAHORJICHHSI OCOOHUCTOCTI
[3, c. 15] Ta C. Hixona€eroi, KOTpa XapakTepr3ye JONIKLUTLHHIA BiK SIK 0a30BHi €Tarl COIIATBHOTO CTAHORICHHST OCOOUCTOCTI.

'V menarorivHiii Ta BIKOBIH TICHXOIOTIT JOIIKITHHIH BiK TIOMUBIETHCS HA STAIN: MOJOMIIINIA, CepeHiii Ta crapimid. Ha koxHoMy 3
eTariB TPOCTEXKYFOTECS CBOI 1HIMBIAYallbHI OCOOIMBOCTI PO3BHTKY COLATBHOI KOMIIETEHTHOCTI. HayKoBIi BHUPI3HSIOTH Taki BIKOBI €Tard
PO3BUTKY COIMIATGHOT KOMIIETEHTHOCTI JIOMIKUTHHST: MOJOIIMI JOMIKUIGHAA BIiK (Ipyra MOJOMIIIA TPYyIa), COMaibHA KOMITCTCHTHICTh
0COOHMCTOCTI € TapaHTOM OUIAroroyqyst came B IOHMIKUTGHOMY JIMTHHCTBI, TOMY IO 3a0e3edye MaTFOKOBI TapMOHIIHE Ta IIKaBe, ICHyBAHHS
ceper IOPOCIHX 1 OIHOJITKIB 1 € 3aropyKO0 TapMOHIIHOTO PO3BUTKY Maiedi B MalOyTHROMY, KOJM JIUTHHA Tize 1o ko [10]; cepenriit
JIOLIKUTBHUH BIK (CepeIHs Ipyna), BUSIRISiE TypOOTY IO JIONEH BiNOBIIHO 10 iXHBOTO BiKy. Po3ymie cTaH i HacTpiit sopocimix i aireit. Pozymie
BUMOTH JI0 CBOE OBSIIHKH Y CHUTBHIH MisuTbHOCTI. [TIKITy€eThCS PO MOIOMIIKX AiTeH 1 HACIITyE CTApIIIIX; CTAPIIIMIA JOIKIIBHHI BIK — JiTH
6—7 pokiB. Y 1150My Billi AiTH BU3HAYAIOTh:

- BiIOOpa@KEHHSI B IFPOBHX JTiSIX CTOCYHKIB MK JTFOIIbM;
- TEXHIKY IrPOBUX Jiif YMOBHa;
- oI 1 33,TyM TPH IPOTOBOPFOIOTH JIO Tl MOYaTKy;
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