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I'ap6apyk B. ®opmyBaHHsa B y4HiB 7 — 9 KjaciB BMiHb 3aCTOCOBYBATH
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Y poboTi getambHO BiIOOpakeHI TEOPETHYHI 3acaad, METOIU 1 Crocoou
po3B’s3yBaHHs 3a7a4. TeopeTuuHO OOrpYHTOBAHO METO/ IONOMIXKHUX €JIEMEHTIB SIK
OJUH 13 BUAIB €BPUCTHYHOI AISUIBHOCTI; PO3TISHYTO MOHATTA 3a/ayl y HaBYaHHI
MaTeMaTUKH Ta CYTHICTh TIOHSTTS EBPUCTHYHOIO HABYaHHS TMpU BHUBYCHHI
MaTeMaTHKH; 3 MO3UIIIi CHCTEMHOTO MIIX0Y 1 PO3BUBAIBHOTO HABUYAHHSI, PO3TJISTHYTA
npobnema (opMyBaHHS B YYHIB BMIHb pPO3B’SI3yBaTW 3aJadl, TEOPETUYHO
OOTpYHTOBAHO METOJI JIONMIOMDKHUX €JEMEHTIB SK OJWH 3 OCHOBHUX BHJIB
€BPUCTUYHOI AISTILHOCTI. YTOYHEHO 3MICT MOHSThH «3ajada», «(yHKIi 3amau»,
«EBPUCTUYHE HABYAHHS», 3IHCHEHO CHCTEMHO-CTPYKTYpHHI aHami3. Po3poleni
METOJMYHI MOJIeJIl 3aCTOCYBaHHS METOJY JOINOMDKHHUX €JIEMEHTIB Ta METOAY
JOTIOMKHUX TOOYJIOB MPH pO3B’sA3yBaHHI 337a4 B 7 — 9 kjacax.

[IpencrapiieHi pe3ynbTaTH MEJArorivHOro eKCePUMEHTY, 10 TIATBEPIKYIOTh
e(peKTUBHICTh 3aIIPONIOHOBAHOT METOAMKH.

Pesynbrat mochimKeHHs NpoMIUIM ampoOarlilo Ha HayKOBO-TPAKTHUYHUX
KOH(EPEHIIISAX 1 BUCBITIEHI Y MyOIiKaIlisX.

Kurouogi cioBa: 3amaua, GyHKINT 3a1a4, BMIHHS, €BPECTUYHE HABYAHHS.



ANNOTATION

Garbaruk V. Formation of the ability of students of grades 7-9 to use
auxiliary elements when solving problems. — Qualification work in the form of a
manuscript.

Qualification (Master's) thesis for the degree of "Master" in the specialty 014
Secondary Education (Mathematics). - Rivne State Humanitarian University,
Department of Mathematics and Methods of Its Teaching. Rivne, 2025.

The paper presents in detail the theoretical principles, methods and ways of
solving problems. The method of auxiliary elements is theoretically substantiated as
one of the types of heuristic activity; the concept of a problem in teaching mathematics
and the essence of the concept of heuristic learning in the study of mathematics are
considered; from the perspective of a systemic approach and developmental learning,
the problem of forming students' problem-solving skills is considered, and the method
of auxiliary elements is theoretically substantiated as one of the main types of heuristic
activity. The meaning of the concepts of "task", "task functions", "heuristic learning"
has been clarified, a system-structural analysis has been carried out. Methodological
models for applying the method of auxiliary elements and the method of auxiliary
constructions in solving tasks in grades 7-9 have been developed.

The results of a pedagogical experiment are presented, confirming the
effectiveness of the proposed methodology.

The results of the study were tested at scientific and practical conferences and
published.

Keywords: task, task functions, skill, heuristic learning.
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BCTYII

AKTyaJIbHiCTh TeMM J0cCJil:keHHs. HaykOBi Ta TeXHIYHI 3HaHHS, BHCOKI
MOpajbHI SIKOCTI OCOOHMCTOCTI, 1ii IHTEJNEKTyaJbHU 1 TBOpYMHA NOTEHIIAl,
BUHAX1IJIMBICTh, 1HIIIATUBA, YyTTS HOBOTO, a TaKOX 3/aTHICTh aJamnTyBaTHCS 0
3MIHIOBAaHMX YMOB MalOTh BUpIIIAJIbHE 3HAYEHHS 11 €KOHOMIYHOI €(DEeKTUBHOCTI Ta
KOHKYPEHTOCTIPOMOKHOCT! YKpaiHu, a TakOX I 3a0e3MeUeHHs il 1HTeNeKTyanbHOT
CaMOCTIMHOCTI 1 TiZHOrO MicCIli B Cy4acHOMY CBITI. Y IHMX yMOBax OcOOJIMBO
BOXJIMBUM CTa€ 3aBJaHHS MIKOJIM 1100 pO3BUTKY YYHIB 1 3IydeHHS iX A0 TBOPUOi
nisibHOCT1. OTHAK 11€ MOXITMBO JIMIIE 32 YMOBH BIIPOBAKEHHSI PI3HUX €BPUCTUYHUX
METOMIB Y HABYAIbHHWKM MPOIEC Ta CTBOPEHHS CHEIIAbHUX yMOB HJisi PO3BHUTKY
1HIMB1AYaIbHOCTI KOXKHOTO y4uHs. Takum 4uHOM, ITp00JieMa eBpUCTUYHOIO0 HaBUYaHHS
CTa€ OJTHIEIO 3 KIFOYOBUX y METOIUIII BUKIIQJaHHS MaTeMaTHUKA. EBpUCTHIHUH TI1Xi1]T
0a3yeTbcs HA MCUXOJIOTiT TBOPUYOrO0 MUCICHHS, 10 BKJIIOYA€E MPOIEC MOMTYKY HOBUX
i€l Ta mparHeHHs A0 (Opmaiizaiii HaBYaJdbHOI MAISUTBHOCTI 3 ypaxyBaHHSIM
1HIUBITyaJbHUX OCOOJIMBOCTEN YUHIB.

CbOrojmHi nUTaHHS TOKpAIIEHHS MaTeMaTU4YHOI MiArOTOBKHM Ta PO3BUTKY
MaTeMaTUYHOI KyJbTYpHU SIK YUHUTENIB, TaK 1 y4HIB HaOyBae 0cOOIMBOI BaXKJIMBOCTI.
Omnum 13 (akTOpiB, IO MOXYTb CYTTEBO 3MIHUTH CHUTYallilo, € Teperisi
TEOPETUYHUX 1 METOJUYHUX aCEKTIB pOJIi Ta MICISl MAaTeMaTUYHUX 33/1a4 Y HABYAHHI
MaTeMaTHKU. AJKe caMe 3aJadl MOXYyTh OyTH e(QeKTUBHO BUKOPHUCTaH1 JJIs:
¢bOpMyBaHHS BHYTPINIHBOI MOTHBAIlli Ta 1HTEpecy A0 HaBYaIbHOI diSTILHOCTI;
uTrocTpariii Ta KOHKpeTHu3allii BUBU€HOr0 MaTepiay; pO3BUTKY B YUHIB CIELIAIbHUX
BMiHb 1 HAaBUYOK; KOHTPOJIIO Ta OLIIHKH Pe3yJIbTaTiB HaBYaHHs;, ()OPMYBaHHs B YUHIB
y3arajJibHEHOr0 miAXOay A0 pi3HOMAHITHUX CUTYaIllll 1 pO3BUTKY 3arajbHUX YMiHb
pO3B’si3yBaTu Oynb-AKi 3a/a4i.

OTxe, eBpUCTUYHA JiSUTHHICT € OJHUM 13 Halle()eKTUBHINTUX BHUIIB AIsUTBHOCTI,
B Ipo1ect sKOi (pOpMYIOThCS Ta PO3BUBAIOTHCS BiANOBIIHI 3HAHHSA 1 BMIHHS Y4YHIB.
OnHuM 13 KIIFOYOBMX BHUJIIB €BPUCTHYHUX HABUUOK € 3aCTOCYBaHHS JIOMOMDKHHX

€JIEMEHTIB IpU PO3B'sI3aHHI 3a]1a4.



Meronam 1 mpuiiomMaMm poO3B’SI3yBaHHS T'E€OMETPUUYHUX 3a/lad MPHUCBSUYECHI
nocmipkeHas B. I'. bers, M. 4. Irnarenka, 0. . MansoBanoro, H. A. TapacenkoBof,
B. O. 1Igens Ta iH. P0o3B’s13yBaHHs 3a/1a4 3 BUKOPUCTAHHSIM JIOMOMIKHUX €JIEMEHTIB
posrisiganucs B podortax @. K. bnarogupa (momomixkni moOynosu), 1. A. KymnHipa
(mOTIOMDXKHI JIHIAHI eJeMeHTH, KyTH, Mionl, o0’emu), I'. M. Kupunernpkoi
(momomixkHi ¢irypu), B. €. Kynenka (momomixni koma) ta iH. [Ipore, meTomuka
HAaBYaHHS Y4YHIB BUKOPHCTOBYBATH JOIMOMDKHI €JIEMEHTH B MpPOLECI pO3B’sI3aHHS
T€OMETPUYHMX 33]1a4 po3po0JIeHa HE JOCTAaTHLO MOBHO.

Meta a0cJixxeHHs1 OJrae y BUBYeHH1 Ip00jeMu (hOpMyBaHHs BMIHb B YUHIB
7-9 xnaciB mOA0 pO3B’A3yBaHHA 3amad 3a JOMOMOrO METOMY AOMOMIXKHUX
€JIEMEHTIB.

Jnsa nocsrHeHHs chOpMyTbOBaHOI METHM HEOOXITHO BHMKOHATH HACTYITHI
3A60AHHA’

1. Buznauutu TeopeTuuHi 3acaau GOpMyBaHHS BMiHb YUHIB Y pO3B’sI3yBaHHI
3ajady.

2. IlpoanamizyBatu MOHSTTS 3a7a4yl B KOHTEKCTI HaBYaHHS MaTeMaTHKU Ta
CYTHICTh €BpUCTUYHOTO HaBYaHHS B MPOIIECI BUBUCHHSI MAaTEMATHKH.

3. TeopeTtnuHO OOrpyHTYBaTH METOH JONOMIKHUX €JIE€MEHTIB K OAMH 13
BU/IIB €BPUCTUYHOI JISUTbHOCTI.

4. PO3rnsiHyTH MPaKTHYHE BUKOPUCTAHHS METOMY AOMOMIKHUX €JIEMEHTIB Ta
moOy/10B TIpu PO3B’A3yBaHHI 3aj7a4 sl y4HIB 7-9 KIiacis.

5. Po3pobutu MmerOauuHi pekOMeHAamii IO0AO0 3acTOCYBaHHS METOIY
JONMOMIKHUX €JIEMEHTIB Ta MOOYA0B JyIsl pO3B’A3yBaHH 3a/1a4 Jis Y4HIB 7-9 KjaciB
Ta IXHIX BUNTEIIIB.

OO0’ekTOM AOCHiI:KeHHsI € Tpollec HaBYaHHS y4yHIB 7-9 KiaciB
PO3B’sI3yBaHHIO TEOMETPUIHHUX 3a]1a4.

IIpeameTOM AOCTiAXKEHHSI BUCTYIa€ BUKOPUCTAaHHS METOAY JOMOMIXKHUX
€JIEMEHTIB NP pO3B’sI3yBaHHI 3a/1a4, SIKUM € OJTHUM 13 OCHOBHUX BHJIIB €BPUCTUYHUX

BMIHb.



BianoBiiHO 0 METH Ta 3aBJaHb JIOCIIKEHHS OyJI0 BUKOPUCTAHO KOMILJIEKC
METOIB JOCTiKeHHSA:

— meopemuyHux. aHaji3 IEPIIOIKEPEIT 3 TPOOIEMH TOCIIKEHHS HaBYATbHUX
nporpaM, MiIPYYHUKIB 1 TIOCIOHMKIB, TPOEKTYBaHHS HABYAJIBLHOTO IIPOIIECY,
OpPIEHTOBAHOI'0 Ha (JOPMYBaHHSI KOMIIETEHTHOCTEH YUHIB; 3’ ICYBaHHS MeAarorivHux
YMOB, 1110 3a0e3ne4arh ePeKTUBHICTh PO3POOIECHOT METOANKH;

— emnipuyHux: BUBYEHHS Ta aHAJI3; CIOCTEPSIKCHHS 3a JITBMH Ha ypOKax
MaTeMaTUKH,  aHKETyBaHHS,  ONWTYBaHHSA,  JIarHOCTYBaHHS,  IPOBCIACHHS
MEaroriYHOr0 eKCIePUMEHTY AJIS IePEBIPKHU e(PEeKTUBHOCTI pO3pO0ICHOT METOIUKY;

—  cmamucmuyHux: CTAaTUCTUYHA OIliHKa €(QEKTUBHOCTI BIPOBAIKEHOI
METOJIUKH.

TeOpeTnuHe 3HAYEeHHsI AOCJTIIKEHHS TOJSITaE B TOMY, IO 3 TOYKH 30py
CUCTEMHOr0 MiAX0ay Ta pO3BUBAILHOIO HaBUaHHS, BUBUYEHA MpOOIemMa GOpMyBaHHS
B YYHIB HaBMYOK pO3B’s3yBaHHS 3anady. TeOpeTMyHO OOIpyHTOBAHO METO[
JOMOMIKHUX €JI€MEHTIB K OJIUH 13 KIIFOYOBUX BHUIB €BPUCTHYHOI TisTIbHOCTI.

IIpakTnyHe 3HA4YeHHs1 AOCJIIKeHHsl TONSATaE y BIOPSAKYBAaHHI METOIY
JOMOMIKHUX €JIEMEHTIB T00yZOB Ta CTBOpPEHHI Ha iX OCHOBI METOAMYHUX
peKOMeHAaIlli i1 YYHIB 1 BUMTEINIB; PO3pOOLI METOAUKH Ta E€KCIIEPUMEHTaIbHIN
MepeBipill  CUCTeMaTH3allli 3aBlaHb 13 3aCTOCYBaHHSIM METOAY JOMOMIKHHUX
€JIEMEHTIB Ta MOOYAOB /Ui pO3B’I3yBaHHS 3a7a4 JJI YUHIB 7-9 KJ1aciB.

Amnpo0auis pe3yabTariB qocaixkenns. Pesynbratu kBamigikaiiitnoi podotu
npolnuM  anpobariro Ha 3 MDKHApOAHIA HAYKOBO-NPAKTUYHINA IHTEPHET-
koH(pepenmii IMPACT OF ARTIFICIAL INTELLIGENCE AND OTHER
TECHNOLOGIES ON SUSTAINABLE DEVELOPMENT nuctoman 2025 p. m.
Juirnpo (momatox A).

CtpykTypa po00TH BHU3HAUCHA JIOTIKOK Ta IOCHIJOBHICTIO BHPIIICHHS
MOCTABJICHUX 3aBJIaHb y ociiKkeHH1. KBamidikaiiitna podoTa ckiIagaeThbes 13 BCTYILY,
TPbOX PO3JLIIB, BUCHOBKIB JIO KOKHOTO PO3JlTY, 3araJlbHUX BUCHOBKIB, CIHUCKY

BUKOPUCTaHUX JiKepel (99 HallMeHyBaHb) Ta OJIAaTKIB.



PO3/ILI 1. TEOPETUYHI ACIEKTA ®OPMYBAHHS BMIHb
3ACTOCOBYBATH JIONMIOMIKHI EJIEMEHTH ITPU PO3B’SI3YBAHHI
3AJTAY

1.1. 3agayi y HaBYaHHI MaTeMATUKH

VY ncuxO0noriyHiii Ta nenarOriyHiid JiTeparypli HeMae €IMHOrO BU3HAYEHHS
TEepMiHA «3ajada». B 3aneHOCTi BiJ MiAxXOQy A0 B3a€MO3B'A3KY MIK CYO'€KTOM 1
3aJlauelo, aBTOPU TPaAKTYKOTh HOro mo-pizHomy. I'. O. bain npOBiB neranbHe
JNOCHIIKEHHSI IbOr0 MUTAHHS B IMCUXOJOriuHii jiteparypi. Ha nymMKy HaykOBI,
TEPMIH «3aJla4ay BUKOPUCTOBYETHCS JUIsl MO3HAYEHHs OO'€KTIB, K1 HajeXaThb 10
TPbOX PI3HUX KATETrOpiif:

1) meTu niit cy6'ekTa Ta BUMOT, 5IK1 10 HHOTO BUCYBAIOThCA,

2) cuTyartii, mo, MOpsij 13 METO0, BKIIFOYAE YMOBH, 32 SIKHX 11 MOTPIOHO TOCATTH;

3) cia0BecHOr0 (pOpMYyIItOBAHHS 1€ CUTYAITli.

I'. O. bann 3a3nadae, M0 B TCHXONOTIYHIN JiTepaTypi TEpPMiH «3amaday
HalyacTille BKUBAETHCSA JIJIs TIO3HaYEHHS 00’ €KTIB Apyroi kateropii. Bogunouac nis
00’€KTiB TIepI0i KaTeropii 3acTOCOBYIOTHCS BUPA3H «METa Jii» Ta «BUMOTa 3a/1a4iy,
a ISl 00’ €KTiB TpeThOi KaTeropii — «(hOpMyIToBaHHS 3ama4i». [5].

[IpoananizyBaBmM pi3Hi TPAKTyBaHHS MOHSITTS 3a/1a4l, MOKHA BIA3HAYUTH, 110
NOTJIAIM HAa B3aEMUHU MDK CyO’€KTOM 1 3a7a4er0 CYTTEBO BiJIPI3HSIIOTHCH.
[TpuxunbHUKM TIAXOMy, SIKAW pO3TIISIAAE 3adady K CUTYaIlilo, B SKIM Mae JisfTh
Cy0’€KT, BKJIIOYAIOTh MOr0 B caMe BU3HAaueHHs 3ajadi. {0 TOuky 30py mopiise
OUTBIIICTh TCUXOJNOTIB Ta KiOepHETHKIB. J(OCHITHUK MiAKpecioe, m0 3aaadi He
MOXYTb iICHYBaTH 0€3 cy0’€KTa, IpOTe Te, 10 0Ha 0c00a BBaXKae 3aa4eto, 1JIs 1HII01
MOXke HE OyTU TaKOIoO.

[IpuxunpHUKU TpeTbOr0 MiAXOMy A0 TpaKTyBaHHS 3a/adl HE BpPaxOBYIOTh
cy0’ekTa B 11bOMY MOHSTTI. HaltO1ab11 4iTKO Ta MOCIII0OBHO 1110 MO3UI[II0 BUKIIA/1a€
JLM. ®piaman, akuii OMKUCYeE 3a1a4y K MOJIETh MpOOJIeMHOI CUTYaIlii, 1110 BUpaXKeHa
4yepe3 3HaKW MEeBHOI MpupOAHOi ab0 mTydyHOI MOBU. Sk 3a3Hayae JOCHTIAHUK,
npoOJieMHAa CHUTYyalllsi BHHHUKA€E, KOMU CYyO’€KT, 3aliMal4ucCh isUTBHICTIO,

CIpSIMOBAHOIO Ha TEBHUN 00 €KT, CTUKAETHCS 3 TPYAHOMAMU a00 TepenIkOgamu.



[IpoTe nmpOGaeMHA CUTYyallisl — 11€ HE JIMIIE MEepemKoia B AisJIbHOCTI cy0’ekTa, a U
yCBiZIOMJIEHA HUM MpO06IeMa, JUIsl BUPIIIEHHS SKOi BiH Mparue 3HaiTu cnoci6. Takum
YIUHOM, Y TOHSATTA mp00ieMHOi cutyarii JLM. ®@pinman Bkitoyae cy0’exta. OTxke,
3aja4a € MOJICJUTIO CUTYyallli, e1eMEHTOM SIKOi € Cy0’€KT, 10 YCBIJOMIIIOE TPYAHOIT
CBO€1 MisbHOCTI. [HmmMMu cinoBamu, JILM. ®@pinMan Haauige 1€ MOHATTA
«Cy0’€KTUBHUMHU pUCAMW», SIKI BIH HAMAraeTbCsl He MOMIYaTH.

Cnipn 3a3HaunTH, 110 Pi3HI aBTOPH MO-Pi3HOMY IHTEPIPETYIOTh CI1BBIIHOMIECHHS
MDK TOHSTTSIMU «3ajia4ay 1 «pobnemHa curyaiis». Hanpuxman, JIL.M. ®pigman ta
JIesIK1 1HII JOCTiTHUKU BBaXKAIOTh, 110 MOHATTS MPOOJIEMHOI CUTYaIlli € IEpBUHHUM,;
NCUXO0JIOTH CTBEPUKYIOTh, M0 CYO’€KT € CKJIAQJOBOI YacTUHOK mpOOJIeMHOT
cuTyalii; iHm HaykOBii, 30kpema C.JI. PyGiHmTelH, TpakTyioTh TPOOJIEMHY
CUTYaIlll0 SIK TIEBHY 00 €KTHMBHY YMOBY, 3 SKOi NMOYMHAETHCS MPOIEC MUCICHHS.
3rinno 3 C.JI. PyGiHmTeitHOM, 3a/1a4a € pe3ysbTaTOM aHalli3y mpOOiIeMHOI CUTYyallii
JIOJUHOIO, 0 MICTUTh TEBHI HEPO3KPUTI €IeMEHTHU. TakuM 4YMHOM, IOCIITHUK
po3risigae cy0’eKT sK 4dacTuHy 3amadi. OmgHak icHye W mpOTWIECkKHA TOYKa 30Dy,
3riIHO 3 AKOI0 TMEPBUHHHUM BBAXKAETHCS MOHSTTS 3a/1ayi, a MPOOJEeMHA CHUTYyaIlisd €
BTOpHHOI0. OcTaHHS OMIHIOETHCA K (DAKTOP, MO CTOCYETHCS Cy0’€KTa 1 mependaydae
HOr0 O0O0B’SI3KOBY y4acTh. 3aada BUBHAETHCA SIK Taka, 110 iICHYe 00’ €KTUBHO.

TpakTyBaHHs TIOHATTS 3a4adl K creuudiuyHOi B3aeMOJii MDK Cy0’€KTOM 1
00’€KTOM Ma€ 3HaYHE 3HAYCHHS B JOCIIKEHHAX KibepHeTuku. Y MOHOrpadii B. M.
['mymikoBa, B. I. bpanoBuiiskoro, A. M. Jlosrana ta inmux [28] 3a1a4a BU3BHAYA€ThCS
K 3aJladHa CHCTEeMa, SKa aHAM3Ye€ThCS y 3B’A3KY 3 PO3B’SI3yHOUOI0 CHCTEMOIO.
OcCHOBHUMU eJleMEHTaMH 337a4HOi CUCTEMH € MpeAMET Jii Ta BUMOra, TOIl SIK
KIIFOUOBUMH €JIEMEHTaMH PO3B’s3yl0u0i CHUCTEMH € METOmM 1 3ac00U BUPIIICHHS
3agayi. OueBHIHO, MO €JIEMEHTU 337a4HOi CHUCTEeMH € 00’ €KTUBHUM (PaKTOpOM
3amadi, a eJIeMEHTH pO3B’s3yr40i cucTeMu — CyO eKTUBHUM. OCKITBbKH
craiiOHapHicTh cuctemMu (P) Ta mpoOsieMHICTh cuTyalii € cy0’€KTUBHUMH, TO U
nporec pO3B’si3aHHs Oyze cy0’€eKTUBHUM (KOXKEH BUPINIYBaTUME MOr0 MO-CBOEMY).
[IpoTe 3 TakuM BHUCHOBKOM HE MOKHA TMOTOAWTHCS. MOKHa CTBEP/KYBaTH, IO

noIIyK crioc00y pO3B’si3aHHS Ma€ Cy0’ €KTUBHUIN XapakTep (X04a 11e CTOCYEThCS JIUIIIEe
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MEBHUX AaCIEeKTiB, OCKIIbKM B IICUXOJIOTTYHUX JOCIIKCHHSIX IMMATBEPIKYETHCS
HAsIBHICTh TICUXOJIOT1YHOI CTPYKTypu pO3B’A3yBaHHA 3a7ad). [IpOoTe nOriyxa
CTPYKTYypa pO3B’si3aHHs, 110 Oa3yeTbcs Ha 00paHOMY METO/I1, HE 3aJIeKUTh BiJl 0COOH,
sKa BUPIIIYE 3a7a4Yy.

Buxoasam 3 HaBeieHOr0 BHINE, MOXKHA CTBEPKYBATH, 110 HAUTIONTUPEHIIIAM €
BU3HaUeHHs 3a7a4i sik cucremu (I'.O. bamn, JIL.M. ®@piaman, A.®. Ecaynos). ABTOpu
MO-pi3HOMY TPAKTYIOTh SBHINA, IO CTOCYIOTHCS ILOr0 TOHATTA. Jleski 3 HHX
BUKOPUCTOBYIOTh TEPMIH «3adada» g MO3HA4YeHHS 00 €KTiB, sIKI HajeXarh 0
kateropii metu i cyo’exta (O.M. JICOHThEB), 1HII K BIAHOCITH MOr0 A0 KaTteropii
cCHUTYaIlii, 10 BKIIOYaE METy Ta yMOBH, B SIKHX 3aj1adya mae Oytu po3B’sizana (JIJI.
['ypoBa, FO.M. Ta iH.), a TpeTi — A0 KaTeropii ciOBecHOr0 (QOpMYIIOBaHHS IlE€l
curyarii (JLM. Opinman). Haituacrtime TepMiH «3aJada» BKHUBAETHCA JUIA
MO3HAYCHHS CHUTYaIllli, [0 BKJIOYAaE METY Ta YMOBH ii 1OcArHEeHHs. [[bOMy MOHSTTIO
pUTaMaHHi /Bl CTOPOHU: 00’€KTHUBHA Ta Cy0’ekTHMBHA. J[O 00’€KTHMBHOI HallekKaTh
npeaMeT Jii, BUMOrd, MICLE B CHCTEMI 3ajad, JIOri4yHa CTPYKTypa pO3B’sA3yBaHHS
3aj1a4i, a TakOXX BH3HA4YeHICTh a00 HeBU3HA4YeHICTh yMOB. Cy0’€KTHBHA CTOpOHA
OXOILIIOE crI0c00M Ta 3ac00M pO3B’si3yBaHHS 3a1a4 [9].

VY mKiapHIA TPaKTUIN 3aadaMd B IIUPOKOMY CEHCI BBAXKAIOTHCS HE JIMIIE
TEKCTOBI Ta CIOKETHI 3aj1aul, a ¥ pi3HOMaHITHI BIIPAaBU Ta MPUKIAIH.

[Iponec po3B'sI3yBaHHs 3a7adi sIK pO3YMOBY JisUTbHICTh BUBYAE TMCUXOJOTIS, a
METOJMKa MaTeMaTUKu aHami3dye #Ooro. OcrTaHHIM dYacOM 3'IBHIIMCS CrpOOuU
JNOCTIANTH caMi 3aJadi, a He JIUIIe MpOIeC iX pO3B'A3yBaHHA. 3BEPTAETHCS yBara Ha
HEO0OX1THICTh YITKOrO pO3yMIHHS CTPYKTYpPH 3ajadi. BimOMO, 1m0 KOxHa 3a7a4a Mae
yMOBY (yMOBH) Ta BUMOT'Y (BUMOTH).

3aia4vl B HaBUaHH1 MaTeMAaTUKU BUKOHYIOTh JBI BOKJIMBI POJIi: BOHU € 00'€KTOM
JOCJIIIKEHHS Ta IHCTpYMEHTOM HaBuaHHs [50]. BOHU clyryt0oTh OCHOBHUM 3ac000M
JUTSI BCTAHOBJICHHS 3B'I3KYy MDK HABYAHHSAM 1 PEATbHAM JKHTTSIM, CIPHSIIOTH
MOJIITEXHIYHOMY HAMpsSMKYy OCBITH Ta 3a0€3MeuUylOTh MIKIPEIMETHI 3B'I3KU SIK Y

MeKaxX MaTeMaTHKH, TaK 13 IHIIUMH HaBYAIbHUMH JUCHUILTIHAMH [39].
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3a3Bruyail BUAUIAIOTH YOTUPHU OCHOBHI (D YHKIIIT 3a/1a4: HABYAJIbHY, PO3BUBAJIbHY,
BUXOBHY Ta KOHTPOJIbHY.

Haeuanvna ¢pynkyia nonsirae y GOpMyBaHHI Y YUHIB CUCTEMU MaTEMAaTHYHUX
3HaHb, HABMYOK 1 BMIHb Ha PI3HUX €Tarnax HaB4YaHHs. 3aBIsSKU CUCTEMI 3a/1a9 YIHI HE
JMIIEe BYAThCA 3acTOCOBYBATH OTpUMMAaHI TEOpETWYHI 3HAHHS, ajlle ¥ Ha erami
MOTHBAIli YCBIAOMIIIOIOTh HEOOXITHICTH 37400yTTS HOBUX 3HaHb. Ilig uyac
pO3B'I3yBaHHS 3a/7a4 BOHM OTPUMYIOTH JOJATKOBY TEOpPETHUHY IH(QOpMaIlil0 Ta
3HaHOMIJIATHCS 3 METOIaMU PO3B'sI3yBaHHS.

Po3eusanvna ¢hynkuia 3agad crnpsMOBaHa Ha PO3BUTOK MUCICHHS Y4YHIB,
¢dbOopMyBaHHS B HUX pO3yMOBHX il 1 MpUitOMiB p03yMOBOi AiSIbHOCTI, MPOCTOPOBUX
ySBJICHb 1 YSBH, IrOPUTMIYHOTO MUCJICHHS, a Tak0XX BMIHHA MaTeMaTU3yBaTH
CHUTYaIIii.

Buxoena ¢pynkyin 3anau nojsrae y ¢OpMyBaHHI HAyKOBOTO CBITOIVISIY YUHIB,
a TakOX y CIPHUSHHI €KOJOT1YHOMY, €KOHOMIYHOMY Ta €CTETHYHOMY BUXOBaHHIO.
BoOHa pO3BuBae Mi3HABAJILHUI IHTEpEC 1 MO3UTUBHI OCOOHMCTICHI SIKOCTI, Takl SIK
HaI0JIeTJIMBICTh, BOJIS Ta BIAMOBIAAIBHICTD 32 BUKOHYBaH1 3aBJaHHS.

Koumponona ¢pynkyia 3anad nosusirae B OIIHII PIBHS HaBYaHHS, 3arajlbHOr0 Ta
MaTEeMaTHYHOr0 PO3BUTKY, a TAKOXK y BU3HAUEHHI CTYIEHS 3aCBOEHHS HaBYAIbHOIO
Marepialy ik OKpEMHUMH YUHSIMU, TaK 1 KJIacOM B LILJIOMY.

XKonna 3 BkazaHux (yHKIIA He MOKE ICHyBaTH OKpeMO BiJl 1HIIUX, IpOTE B
KOXKH1M KOHKPETHIM CUTYyallil BYUTEIh TOBUHEH BU3HAYUTH OCHOBHY (DYHKIIIIO 1, 3a
YMOBH MPaBUJIbHOI IIIbOBOI YyCTaHOBKHU, IParHyTy Hacammepes A0 ii peanizamii. Yci
OCHOBH1 (YHKIIIT 3aB/laHh MalOTh 3HAYCHHS B 3arajJilbHOMY IpOIeCl HAaBUaHHS, aJie
OCTaHHIM 4YacOM OCcOOJIMBY yBary NpHAUISIOTh pO3BUBaNBHIN (yHKIT. He BUmaakOBO
taki BugaTtHi BueHi, sk JI. Tloa (1887-1985), E. Pesepdopa (1871-1937), H. bop
(1885-1962), A. Eitnmreiin (1879-1955) Ta iHmm, miakpecimoBaid, M0 3aBAaHHS
NOBUHHI HE JIUIIE COPUITH 3aKPIIUICHHIO 3HaHb 1 TPEHYBAaHHIO B 1X 3aCTOCYBaHHI, a i
dbOpMyBaTH MOCIITHUIIBKUN CTUJIH MUCIIEHHS Ta METO MAX0AY 10 BUBYCHUX SIBHIIL.

OnHiero 3 KIHOYOBUX MPOOJIEM y MIKUTbHIM MaTeMaTHYHIA OCBITI € HaBYaHHS

Y4YHIB METO/IaM 1 ci0c00aM pO3B'sI3yBaHHS 3a]a4, a TAKOK CaMOCTIHHOT0 MOIIYKY iX
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pitieHs. MeToniu Ta ci0c00u pO3B'sI3yBaHHS 3aJI€XKaTh Bl XapakTepy caMuX 3ajad, a
TaKO0XX BiJl 3HaHb 1 JTOMOMDKHHX 3ac001B, SKUMH Y4HI BOJOJIIFOTh HA TICBHOMY eTarll
HaBYaHHSI.

CydvacHl JIOCHiKEHHSI TICUXOJIOTIB, THUJIAKTHUKIB 1 METOIUCTIB TEPEKOHIMBO
JOBOMISITh, 110 BMIHHSI Y4YHIB PO3B'I3yBaTH 3a/aul HE 3aBXKIW MNpsMO MOB'I3aHEe 3
KUIBKICTIO PO3B'ss3aHUX HUMHU 3a7a4. HaBiTh sKI0 ydeHb BUPIIIMB Oarato 3ajad, ajie
He Mae chOpMOBaHOrO 3araJibHOr0 MiAXOAy A0 iX aHam3y Ta IJIaHYBaHHS
pO3B'si3aHHS, BIH HE 3MOKe CaMOCTIITHO BUPINTYBaTH HOBI 3a1a4i.

B 3amexxnOcTi Bl nOcTaBieHOI BHMOrHM, 3ajadl IIOJUISIOTBCA  Ha
OOYHCITIOBaJIbHI, JOBIAKOBI, KOHCTPYKTUBHI Ta AOCTIAHULIBKL. Y OOYMCIIOBAIBHUX
3aJ1auyax HEOOX1JHO BU3HAUYMTH YK CIIO (200 HaO1p unces) Ha OCHOBI 3a/IaHUX YHCETT Ta
YMOB, 110 TOB'SI3YIOTh 1X 3 HEBIIOMUMH BEITMUUHAMH.

J10 1i€i kaTeropii BiAHOCATHCS TEKCTOBI 3a/1a41 Ta pi3HOMaHITHI IPUKJIAIN, TaKi
K 33714l Ha pO3B'sI3yBaHHs PIBHAHb, HEPIBHOCTEN Ta TXHIX CUCTEM.

VY 3agadax Ha JOOBeIEHHS HEO0OX1THO MIATBEPAUTH C(HOpPMYyIbOBaHE B HUX
TBEP/KEHH. Y 11bOMY BOHU HE BIIPI3HAIOTHCS Bijl TeOpeM. TOMy He JUBHO, 110 O/THE
! Te caMe TBEpIKEHHA MOke OyTH MpeAcTaBieHO B PI3HUX MiApydyHUKaxX ab0 B
pO3aiii TeOpeM, ab0 B pO3aimi 3amad. TeOpeMamu 3a3BHYail BBAXKAIOTh Hal3HAYHIIIII
TBEP/XKECHHSI, SIKI aKTMBHO BUKOPHUCTOBYIOTHCS IpHU pO3B'SI3yBaHHI PI3HUX 3a/4ay 1
NOBeJIeHH1 1HIIMX TeOpeM. BonHOuac Ha neski 3a1a4l Tak0X MOXKYTh TOCHIIATUCS SIK
Ha TEOpEMHU.

J10 3aga4 Ha MOOY/IOBY BiTHOCSTHCSA SIK T€OMETPUYHI 3a7adi, B IKHX HEOO0X1THO
CTBOpUTH TE€BHY (Pirypy, 10 BiAMOBiAae yMOBaM 3ajadi, Tak 1 3ajadi, MOB'I3aH1 3
noOynoBO0 rTpadikiB (yHKIHN, miarpaM, Tmepepi3iB OaraTOrpaHHUKIB Ta I1HIIMX
00'€KTIB.

VY 3amayax Ha J0BeIECHHS MOTPIOHO MPOBECTH aHai3 TEBHUX ACMEKTIB.
Po3rnstHeMO mpukiiaau Takux 3a1ad.

1. Yu icHye mipamiza, B IKii JB1 MPOTHIICKHI TpaHi MEPHIEHANKYIISAPHI 10 OCHOBU

1 B3a€EMHO TIepIEHIUKYIISpH1?
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2. Yu MOxe mpOeKIisd napajenorpama y pasi napajiesbHOro npoekTyBaHHs OyTH

KBaJIpaTOM?

3. JlochiauTi Ha MOHOTOHHICTH 1 €KCTPEMYM (PYHKITIIO Y = 2)(—_11
X+

3asiexHO B1JI KUTbKOCTI pO3B'sI3KiB 3a7a4l Ha O0YMCIIEHHS 1 TOOYJ0BY OYyBatOTh
BU3HAYCHI 1 HEBU3HAYCHI. BusHayeHumu HA3UBAIOTH 3a/1ayl, SIKI MAlOTh CKIHYCHHY
KUIBKICTh PO3B'SI3KIB, & HEGU3HAUEeHUMY - T1, IKI MalOTh O€37114 pO3B'A3KIB.

3a xapakTepOM JaHUX PO3PI3HAIOTH 337adi 13 3alBUMH 1 CyNEpEWwIMBHUMU
JTAHUMU.

«P03B's13aTH 3a1a9y» ISl BCIX 3a1a4 (KpiM 3a/1a4 Ha 10BEJIeHHs ) O3Ha4a€ 3HAUTH
PO3B'A30K.

P03B's130K € OcTaTOYHUM PE3yJIbTaTOM IpOIecy BUpilIeHHs 3aa4i. Onuc np0ro
npoIeCcy y BUTJISI MOCHIOBHOCTI BCIX MIPKYBaHb, 30KpeMa y CUMBOJIUHIN (HOpMi,
HA3MBAETHCS PO3B'I3yBaHHIM 3a7a4i. TOMy mucsMOBO OhOpMIIEHUH TIPOIEC MOMIYKY
PO3B'A3KY MOJAETHCS 1] 3ar0JI0BKOM «PO3B's3yBaHHS.

Heo06xi1H0 nOroguTrcs 3 JyMKaMH IICUXO0JI0T1B, JUJAKTHKIB 1 METOIUCTIB 11010
TOr0, 1m0 Mpouec pO3B'A3aHHA 3a/Jaul CKJIANAaeThCAd 3 KUIBKOX eTamiB: 1) aHami3
dbOpMyTrOBaHHS 3a71a4i, 110 BKIIIOYA€ B ce0e BUIUICHHS TaHUX 1 BU3HAYEHHS TOTO, 1110
nOTpiOHO 3HAWTH, MOBecTH ab0 AOCHIIUTH; 2) pO3pO0Ka IuiaHy pPO3B'S3aHHS; 3)
pearizallis MjaHy, MepeBipKka Ta aHaji3 OTPUMaHOr0 pO3B'SI3Ky, TOOTO OBEACHHS
TOrO, 1110 3HakAeHUH pO3B'I30K BIAMOBIIa€ BUMOraMm 3aj1a4i; 4) 00roBOpeHHs (aHali3)
00paHOro MeToay pO3B'si3aHHS 3 METOIO OIIHKK HOr0 e(heKTHBHOCTI Ta MOXJIMBOCTI
3aCTOCYBaHHS 1HIIUX METOIIB UM CIIOCO0iB.

3a3HauuMO, 10 HE 3aBXKJMU 1 HE JUIS BCIX 3ajlad HEeOOX1AHO MPOXOAWTH BCl
yotupu ertanu. Hampuknaa, mepeBipka pO3B's3aHHS KOXXKHOI TEKCTOBOI 3amayl 3a
JONOMOr00 piBHSHR MOXK€ OyTH HEIOLUIbHOIO, OCKIIbKM II€ BHMarae€ 3HA4YHOI
KUTBKOCTI JTOAATKOBOTO0 HABYAJIBHOTO dyacy. [IpOTe BaXJIMBO HABUYWTH YYHIB
BUKOHYBAaTH TaKy MEPEBIPKY 1 Yac Bij 4acy MpOMOHYBATH iM 1i 31ilicHIOBAaTH. Tak0x
eTan JOCHII)KEHHS He € OOOB'I3KOBUM Mpu PO3B'A3yBaHHI 3a7a4 Ha NMOOYIOBY Ta

reOMETPUYHMX 33J1a4 3 BAKOPUCTAHHSIM TPUTOHOMETpii. OiHAK [Tl IEeIKUX 3a/1a4 ek
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eranm MOxe BUABUTHCS KOpucHUM. [50]. OCHOBHMM 3aBIaHHSM HaBYaHHS
MaTeMaTHKH B MIKOJII € 03HAHOMJICHHS YYHIB 3 MaTEMaTUYHUMU METOIaMu, 30KpemMa
3 MeTOJaMu JOBEIEHHs TeOpeM Ta crm0cOO0amu pO3B'si3yBaHHs 3a7ad. BuHukae
MATAaHHA: 0 Take crmoci0? Y MeTOauIll MaTeMaTHKH I1iJI MeTOA0M pO3B'I3yBaHHS
3aga4 (Tak camO, gK 1 JOBEIEHHA TeOpeM) pO3yMIilOTh CYKYIHICTh HPHUIOMIB
pO3yMOBOi misIbHOCTI a00 JIOTIYHKMX MaTeMaTHUYHMX i Ta Omeparii, sKi
JO3BOJISIIOTH PO3B'SI3yBaTH BEJMKHUU Kiac 3anad. [IOHATTS «cmOciO pO3B's3yBaHHS
3aaqi» € O11bI By3pkuM. e Habip mpuitOMiB pO3yMOBOi AisIbHOCTI 200 JIOT1YHHX 1
MaTeMaTUYHUX Jid Ta Omepauiid, 10 BUKOPUCTOBYIOTHCA Uil PO3B'I3yBaHHS
KOHKPETHOT 3a71a4i a00 HEeBEMUKOi TPy 3a7a4 TIEBHOTO THUITY.

Hanpuknan, y anre6pi HaWMmOMIUPEHIIIMM CIOCOO0M PO3B'sI3aHHSI TEKCTOBUX
(CrO’KeTHUX) 3a71a4 € METOJI PiBHSIHB. Y TeOMeTpii 3a/1aui Ha MOOYA0BY BUPIIITYIOTHCS
KUIbKOMa croco0aMu: MeTOAOM TIeOMETPUYHUX MICIb, METOJIOM TeOMETPUYHUX
nepeTBOpeHb (Takux SIK IEHTpaJibHa Ta OChbOBa CHMETpis, MOBOPOT, MapajieibHe
NEPEHECEHHsI, MOAIOHICT, a00 TOMOTETIsI), a TakOX anreOpaiyHUM METOJOM.
BexTOpHuii MeTOj; TakOX MHUPOKO BUKOPUCTOBYETHCS IS PO3B'A3yBaHHS 3a7a4 Ha
OOuHMClieHHsI 1 JIOBEIEHHS B TeOMeTpii. Y Kypci anreOpu Ta MOYATKIB aHaI3y
OCHOBHUM METOJOM JIOCITIPKeHHS (QYHKINN 1 mOOyn0BU iX TpadikiB € MeTOM, 1110
0a3yeTbcsi Ha BUKOPUCTaHH1 MOX1HOT, TOJI SIK U1t O0YMCIECHHS IO INIOCKUX (Piryp
1 00'eMiB T€OMETPUYHHX TLJI 3aCTOCOBYETHCSI METO/I IHTETPAJIiB.

Y mpomeci mOmyky pimeHb s 0aratb0X OOYMCIIIOBAJIbHUX — 3aj1ad
BUKOPUCTOBYIOTH Pi3HI METOAM MIPKyBaHb, 30KpeMa CUHTETUYHUHN, aHATITUYHUHN Ta
IHKOJIM aHaTHKO-cUHTeTHYHMM. Lli MeTOmm 3a3Buyail Ha3WBaIOTH BIAIIOBIIHO
CUHTETUYHUM, aHATITUYHUM 1 aHATITUKO-CUHTETUYHUM METOAaMU pPO3B'S3yBaHHS
3aga4. CUHTETUUHUA METO, SIK MPaBUJI0, 3aCTOCOBYETHCS B MOYATKOBIM IMIKOJI Ta B
5-6 kacax OCHOBHOI IIKOJIM AJI BUPIIIEHHS HAWMPOCTIIINX 33a4.

[Ipu pO3B'sI3yBaHHI 3aja4l CHHTETUYHUM METOJOM MIPKYBaHHSI BEIEThCS BIJ
yMOB 10 IIIyKaHOro, TOOTO pOOJIATHCS BUCHOBKM Ha OCHOBI HaJaHUX JaHUX.

PozrnsinemO npukiiaz p0o3B'si3aHHs 3a7a4l 3a JOMOMOrO0 CUHTETUYHOrO METOAY.



15

3anpauva 1.1.1. Bigcranb mix Mictamu 4 1 B n10piBHIO€ 288 kM. 3 MicTa 4 00 MicTa
B BuixaB aBTOMOOLIb 31 MIBUAKICTIO 72 kM/T04. Oqno4yacHO 3 aBTOMOO1]IEM 3 MicTa B
10 MicTa A BUiXaB BEJIOCUTICUCT, SIKUM 3yCTpIiBCS 3 aBTOMOO1IeM dyepe3 3 roja micis
BUi3My. 3a SKMM yac TOmOJaEe BiJACTaHb MDK MICTaMH aBTOMOOUIL? 3a SKUi -
BEJIOCUIIETUCT?

Poszg’szannsa. 1. OckiabKy HMIBUAKICTE aBTOMOOLIS 1 BIACTaHb MK MICTaMHU
B1JIOMi, TO MOYKHA BU3HAUYUTH Yac PyxXy aBTOMOOLIS:

288:72 =4 (ron).

2. MOxHa 3HaWTH IIIAX, SKKMH aBTOMOO1Ib TIPOiXaB 10 3yCTpiyi:

72-3 =216 (xkm).

3. O6unCcIMMO NUIAX, SKUH 0101aB BEJIOCUTICAUCT 10 3yCTpidi:

288-216 =72 (km).

4. MO)xHA 3HANTH IIBUIKICTh BEJIOCHIIEANCTA, OCKIILKHY IIUISIX 3aBIOBXKKH 72 KM
BiH mpOixaB 3a 3 TO/;

72 : 3 =24 (xm/T0Ox).

5) 3naitnemo0 yac, 3a SKHil Mp0iXxaB YCIO BiICTaHb BEJIOCUTICIUCT:

288:24 =12 (ropn).

Bianosiae. ABTOMOOLTE MPOiXaB yBeCh NUIAX 3a 4 TO, @ BEJIOCUTIEUCT - 3a 12
roxa.

[Tomryk pO3B'sI3Ky 11i€l caMOi 3amadi aHarimuyHum MemO0O0OM MaTHUME TaKHUM
BHTJISI.

VYyutens. 1110 nOTpiOHO 3HATH A7 BIANOBIAL HA 3allMTAaHHS 3a7a4i1?

VYuenp. [10TpiOHO 3HATH MIBUIKOCTI aBTOMOO1IA Ta Benocunieaucta. [HBuakicTh
aBTOMOO1JIS BiIOMA 1 BIIOMUH BECh IIISX, IKUH MO10/IaB aBTOMOO116. TOMY Bech 4ac
pyxy aBTOMOO1IS A0piBHIOE 288 : 72 = 4 (TOx).

VYuurens. 1110 nOTpiOHO 3HATH JJ1s1 BU3HAYEHHSI IIBUAKOCTI BelOcuneaucTa’?

VYuenb. [10TpiOHO 3HATH NUILSIX, SIKMH BEJIOCUNEAUCT MpOixXaB 3a 3 roj 10 3y-
CTpiul.

Yyurtens. Ak 3HaUTH el TUTIX?
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VYuenp. [l bOr0 10CUTh 3HANTH IUIAX, SKUH MpOixaB A0 3yCTpidi aBTOMOOLIIb,
TOJI1 pEIITY BIJICTaH1 MI>K MICTaMH MPOiXaB /10 3yCTPiui BEJIOCUTICTUCT.

Vuurens. 3HaWAIT LEH UIIX.

VYuyens. 72-3 =216 (km); 288-216 =72 (xm).

Vuurens. Sk 3HaWTHA MIBUIKICTH BEJIOCUTIEAUCTA?

VYuyensb. [10TpiOHO muIsIX A0 3ycTpiyl MOAITUTH HA BUTpaueHui vac: 72 : 3 = 24
(xm/T0m).

Vuurens. Sk 3HalTH Yac, 3a KUK 11010J1aB BCIO BiJICTaHb BEJIOCUIICAUCT?

VYuenb. [l 1b0r0 nOTPiOHO BiJCTaHb MK MiCTaMU TTOIJIMTH Ha IIBUJIKICTDH Be-
nocunienucta: 288 : 24 =12 (ron).

AHamTUYHUN METOJ| CHpus€e YCBIAOMIEHOMY TMOMIYKYy pO3BI3KIB 3ajad,
HABYAIOUM YYHIB CaMOCTIHHO 3MIMCHIOBATH IIeW TpOIec. Y crapmux Kiacax Iiei
METO/I aKTUBHO 3acCTOCOBYEThCA JJIsi PO3B'SI3yBaHHS CTEPEOMETPUYHUX 3aj]1ad,
NOB'sI3aHUX 3 OOYHCIEHHSM 00'€eMiB Ta IO TMOBEPXOHb T€OMETPUYHUX TIII.
PO3B's13yBaHHS TOYMHAETHCS 3 3aMKCY BIAMOBIAHOT POpMYIH, 3a IKOI0 O0UUCITIOETHCS
HEO0OX1/IHa BEJIMYMHA, IMICIA 40r0 ImpOBOIUTHCS MOMIYK HEBIJIOMHUX BEIWYWH, M0
BXOJAATh 110 i€l (OpMYIIH.

EdexkTuBHICT, METOIMKYN HAaBYAHHS YUHIB pO3B'SI3YBaHHIO 33/1a4 MOXKJIMBA JIUIIIE
3a YMOBHM KOMIUIEKCHOTO MiAX0ay A0 HaBYaIbHOrO mpomecy. Lle nmepenbayae diTke
BU3HAYCHHS METH HaBUaHHS, 110 CTOCYETHCS PO3B'I3yBaHHS 3a7a4 MEBHOTO TUITY a00
OBOJIOAIHHS KOHKpETHUM MeT010M. He00x11HO peTenbHO pO3p00UTH CUCTEMY 3aj1ad,
gkl OynyTb pO3B'I3yBaTHCh Ha YypOIl Ta MPOMOHYBAaTUCh [JIsl JOMAIIHBOrO
BUKOHaHHS. BaxnuBO TakOx 00paTH BIANOBIIHI METOIMU Ta OpradizaimiiiHi (Gopmu
po00TH Ha ypOIi, BUKOPHUCTOBYBaTH €(EKTHUBHI 3acO0M HaBYAaHHS, a TaKOX
3MIICHIOBATH KOHTPOJIb 332 COPUMHATTSM YYHAMH METO/IIB 1 CITIOCO01B pO3B'si3yBaHHS,
a TakOX 32 HAOYTUMHU HUMH HAaBUYKAMHU Ta BMIHHSMH.

VY nporieci BUpIIEHHS 3a/1a4 BIIOYBA€ThCA SIK aJITOPUTMIUHA, TaK 1 EBPUCTHYHA
JUATBHICTE. baraTo mkinbHUX 3a7a4, 30KpeMa anreOpaiuHi BIipaBH, OMOPHI 3a7a4i Ha
noOy/0By, a TakOX BIpaBUM Ha JOCHIKCHHS (DYHKIINH, OOYMCICHHS MOXIJTHHUX 1

1HTErpaiiB, BAKOHYIOTHCS 3a MEBHUMU anrOpuTtMamMu. OnaHyBaHHS ITUX aIrOpUTMIB
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VYHSAMH € BaXKJIUBUM acleKTOM HaBuaHHsS MareMaTuku. PinocOdu BBaXKalOTh, 10
HEMae Kpaiioro cnoco0y CTBOPUTH YMOBH JIJIsl TBOPUOi MIsIIBHOCTI, HIXK JOCKOHAJIE
3HaHHS anroputMiB. [11icHO, pO3B'sI3yBaHHS TBOPUYMUX 1 HECTAHAAPTHHUX 33/1a4 BPELLTI-
pemT 3BOAUTHCA N0 BUKOHAHHS BIJIOMUX OMOpPHUX 3a1ady, sIKI PO3B'SI3yIOTHCS 3a
NeBHUMU anrOputMamu. Ha skaip, 4acTO Ha ypOKax y IIKOJIi Ta Ha BCTYIMHUX 1CTIATax
JI0 BUITUX HABYAJIBHUX 3aKJIQ1iB JesAKl yUHI 3HaXOJATh CIIOCiO pO3B's3aHHS CKIaHOL
HECTaHIapTHOI 3aja4i, ajie He MOXKYTh JOBECTH CIpaBy A0 KiHIIS, OCKUIbKU 320y,
SK pO3B'sI3yBaTH OMOpHY 3aauy, A0 sIKO1 3BOJUTHCS HECTaHJapTHA, a00 HE MOXYTh
MPaBWJIbHO BUPIIIUTH HAUTIPOCTILIE, HAIPUKIIA], TPUTOHOMETPUYHE, PIBHSIHHSI.

OnHOYacHO HABYMTHU Y4YHIB PO3B'A3yBaTH 3a/ayl Ta BIPABH aJITOPUTMIYHOrO
XapakTepy, IpOCTO Hajaloyd iM TOTOBI anrOpuTMmu, He € edexktuBHUM. Kpare
OpraHizyBaTu KOJIEKTHUBHHI MOIIYK alrOpUTMY Ha MPHUKIagaX pO3B'I3yBaHHS OJIHI€i-
nBOX 3anay. lle TakOX CTOCYEThCS HAaBYAaHHS Y4YHIB pO3B'SI3yBaHHS 3a/ad 1 BIpaB
MEBHUX THUIIB 32 BU3HAYCHUMU aIrOpUTMaMHU Y1 Op1€HTOBHUMU MPaBUIIAMHU.

Hagenemo npuxnanu. Ha ypoui B 5 ki1aci yuHi pO3B'I3yr0Th 3a/1a4l Ha pyX ABOX
THUIIIB: 3yCTPIYHUMN 1 PyX B OTHOMY HAIMPSMKY.

3agaua 1.1.2. 3 ABOX MicT, BificTanb MiXk sskuMu 840 KM, OTHOYACHO Ha3yCTpid
OIMH OMHOMY BUiXalM JBa MOi37u: OMWH 31 MBHIAKICTIO 60 KM/TOM, a Apyrui - 3i
mBuKicTIO 80 kM/T01. Yepes CKUTbKU TOIUH BOHU 3YCTPIHYThHCS?

3agaua 1.1.3. Jlitak BuseriB 3 aeponopty 31 mBuakicTio S00 km/roa. Yepes 2
roj 3 TOro camOro aeponopry B TOMy caMOMY HampsIMKy BUJIETIB JPYIHil JiTaK 3i
mBuAkicTio 700 xkM/rOx. YUepe3 CKiIbKA TOAWH MICHS BWIBOTY NOPYrUd JIiTaK
Ha3JI0KeHe nepiuii? Ska Biacranb Oyae Mixk HUMU uepe3 3 roja?

Po3B'sa3aBmmm 1i Bi 3amadl Ta mOAIOHI A0 HUX, YYHI MOXYTh CHUIBHO TIATH
BHUCHOBKY, IO MTpH pO3B'sI3yBaHHI 33/1a4 Ha 3YCTPIYHUM pyX, i€ MOTPIOHO BU3HAYUTH
qac, 3a KUK 00'€KTU 3yCTPIHYThCA, HEOOX1THO TOAATH iXHI IIBUAKOCTI Ta MOIIITUTH
BIJICTaHb MK MOYAaTKOBUMH IMyHKTAMU Ha 3arajibHY IIBUJIKICTb.

VY 3amagax, ge 00'€KTH PyXarOThCs BiJl OAHOrO MyHKTY B OJIHOMY HANpPSMKY, a

nOTPp1IOHO 3HANTH BIJICTaHb MI>)K HUMH Yepe3 MeBHUM Yac, OLTbII JOLIIBHUM € METO,
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P SIKOMY OOUHCITIOETHCS PI3HUIIS M1XK IIBUIKOCTSIMU 00'€KTIB, a IMOTIM MHOXHUTBHCS
Ha 33J]aHUH Yac.

VY 3agadax Ha cnulbHYy pOOOTY OCHOBHUM OpIEHTUPOM JUid PO3B'I3aHHS €
BKa3iBKa Ha Te, 10 BcA POO0Ta pO3TisiAacThesl K OnHa OfpuHuI. lle m03BOmsie
BUpPaXXaTH YacTKy pOOOTH, sIKY BAKOHYIOTh OKpeM1 OCOOM Y1 MEXaH13MU 32 OIMHUIIIO
yacy, a00 4yacTKy pOOOTH, iKY BOHU BUKOHYIOThH CITUJIBHO.

Cx0x1 BKa3iBKM a00 TMpaBWIA-Opi€HTUPU AOLUIBHO HaJaBaTH YYHSAM ISt
BUpIIICHHS 3a7ad Ha MPOICHTH, NMPONOPIIMHUN TOAiN, TeOMETpUYHI 3adadi Ha
noOy/0By, $IKi PO3B'SI3yIOTHCA 3a JAOMOMOrO METOAIB TeOMETPUUYHHMX MICIb,
reOMETPUYHUX IEePETBOPEHb, 3a7ad Ha JOBEACHHS METOAOM BiJ CYmpOTHBHOTO,
nmooyn0BU mepepi3iB  OaraTOrpaHHuKiB, TpadikiB (QyHKIIH 3a A0MOMOroro
reOMETPUYHUX MEPETBOPEHD, a TAaKOX PO3B'S3yBaHHS 3a/1ad BEKTOPHUM METOI0M
TOMIO.

Oc0o0nmBy yBary BapTO MNPUIUIMTH HABYAHHIO Y4YHIB OCHOBHUM METOJIaM
pO3B'a3yBaHHs 3a7a4. Hampukiaz, pO3rissHeMO METOIUKY HaBYaHHSI METO1y PIBHSIHb
JUTSI BUPIIICHHS TEKCTOBUX (CIOKETHHUX) 3a71a4.

[Iki1bHA MpakTUKa TOKa3ye, 1110, X04a METO/1 PIBHSHb BUBYAETHCA BXKE B 6 Kiaci
1 3aCTOCOBYETHCSA MPOTITOM YChOTO KYypCy MaTe€MaTWKH, pPe3ybTaTH BCTYITHHX
ICTIMTIB 10 BUIIMX HABUAJILHUX 3aKJIaJliB Oe33amnepedHO CBiq4aTh mpo Te, 0 Oarato
BUITYCKHHKIB HEJIOCTATHHO OBOJIOIIN ITUM METOIOM.

OpHi€ro 3 NpuyMH 1Or0, Ha HAlly JYMKY, € HEJAOCTaTHS yBara BUUTENIB J10
pO3B'sI3yBaHHS TEKCTOBUX 3a/1a4 1 BIIpaB apu(METUIHUM CIIOCOO0M y 5-6 Kiacax, 110
0e3nocepeHb0 TOTYE Y4YHIB 10 PO3yMIiHHA METOMy piBHSAHB. KpiM TOro, He0OXiaHO
CHeIialbHO KOHTPONIIOBATH, SK YYHI 3aCBOIOIOTH EBPUCTUYHY CXEMY MOIMIYKY
PIBHSIHHS SIK MOJIeJIl 3B'SI3KIB M1 BIJIOMHMHU 1 ITyKAaHUMH BETUIMHAMH.

YMiHHS pO3B'sI3yBaTH 3a/1a4i 3a 10MOMOr010 PiBHSIHbB, SIK CKJIa70Ba BiAMOBIIHOT
JUSIIBHOCTI, BKJIFOYA€E Taki pO3yMOBI MPOLIECH: aHAJ3 33a]a4l (BUOKpPEMJIEHHSI YMOB 1
BUMOT'); BCTAaHOBJICHHS BQXJIMBHX 3B'SI3KIB MIXK BIJIOMUMH Ta NIYKAaHUMHU
BEJIMYMHAMU; BU3HAYEHHS BEJIUYMH, $KI MOTPIOHO NPHUPIBHATH, IO3HAUYECHHS

HEBIJIOMO1 BEIMYMHHM Ta BUPAKECHHS HEOOXITHUX BEIUYMH Yepe3 IF0 HEBIIOMY;
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CKJIQJIaHHs PIBHSHHS Ta WOr0 pO3B'si3yBaHHS; MepeBipka OTpUMAaHOr0 po3B'sa3ky. Lle
BMIHHSI MO>KHa cpOpMyBaTH, SIKIIO MOTMEepeIHbO BiANPaIbOBaHO BCl HOTO €IEMEHTH.

Y4H1 MOXXYTh yCHIIIHO aHami3yBaTH (OPMYJIOBaHHS 3a/adl Juuie TOJI, KOIU
BOHM 3p03yM1JH i1 3MicT. J{J1st I1bOTr0 BayKIMBO MPaBUIILHO MIPEICTABUTH 337a4y. [cHye
KiJIbKa criOcO01B 3p00uTH 11e. SKI0 3a1a4a B3siTa 3 MiAPYyIHUKA, TO Halle(peKTUBHIIIIE,
KOIM 1i BrOJIOC YuTa€ BUYMTENb a00 OAWH 3 Y4YHIB, a 1HII yYBaXHO CIIJIKYIOTH 3a
dbopmymoBaHHsIM. J[OCBi MOKa3ye, 1m0 HaWKpalle YUTaTH 3aJady HE MEHIIE HiXkK
nBiui. KOpucHO, 00 y4eHs, sskuii Oyne pO3B'sa3yBaTH 3a7ady, Micas MOBTOPEHHS ii
3MICTy Ta BUOKpPEMJICHHS YMOBU 1 BUMOTH, KOpOTKO 3amucaB ix Ha aomim. [leprmi
CKOpOYEHi1 3amiCH Ha IO AOIIHHO pOOUTH BUUTENIO, TPONOHYIOUH YUHSIM 3pa30K
JUIsl HacTiayBaHHs. [[ns nedxux 3aady yMOBY 1 BUMOrYy MOKHA MOJATH Yy BHUTJISIL
Tabnui a0 rpadiyHOi imrocTparii. PO3risneM0 npukian.

3apava 1.1.4. Oaun KycOK IpOTy Ha 54 M 10BIIMiM 3a apyruit. [licias TOro sk Bix
000X KYCKIB Bijjpizayiii 10 12 M, nepiiuii BUSBUBCS B 4 pa3u JOBIIUM, HIXK JPYTHil.
3HaWTH TOBKHUHY KOKHOIO KyCKa.

CxOpOueHHUii 3amuC 3MICTY 3a7a4l MOXKE€ MaTH BUTIISIL;

I II+54 -12 I1-4 ?
II -12 ?

['eomeTpuuHe 300pakeHHS 3MICTY 3a/1a4il HA0YHO LTIOCTPYE 3B'A30K MK JJaHUMHU

1 IIyKaHWUMH, a0mOMarae AOMUTBHO BUOpaTH HEBIAOMY X 1 CKJIACTH TpOCTE IS

pO3B'si3aHHs piBHsAHHSA 3X = 54 (puc. 1.1).

12m : 54m
| R 1 L =
. 4x
12M X
Puc. 1.1

VY nporieci nOnIyKy piBHSHHS OTPiOHO 3'siIcyBaTH, MpO SK1 BETUYUHU UIETHCS B
3MICTI 3aj/1adi, SIKi 3B'I3KH ICHYIOTh MIXK ITMMU BEJIWYWHAMM 1 ITYKaHUM, 3HAYCHHS
AKUX BEJIMYMUH MOYKHA MPUPIBHATHU. 3aJI€KHO BiJ HOr0 JOLILHO BBECTH HEBIOMY 1

CKJIACTH PIBHSHHS.
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VY MeTOauIll HaBYaHHS aJreOpu BiJOMI J1BI EBPUCTHYHI CXEMHU MOIIYKY piBHSHHS
10 3anadi. [lepmry cxeMy 3aCTOCOBYIOTH J0 pPO3B'SI3yBaHHSI HECKJIAIHUX 3aJ1ay, BOHA
Mae Takuil BUTTIA: 1) MO3HAYNTH SK X IIYKaHY BEIWYUHY (a00 O/IHY 13 IIyKaHUX); 2)
BHUPA3UTH YE€PEe3 X 1HII BEIMYMHH, TIPO SIK1 HACTHCA B 3MICTI 3aj1a4i; 3) IPYHTYIOUHCH
Ha 3aJIeKHOCTI MK BIZIOMUMHM 1 HEBIIOMUMU BEIMYMHAMM, CKJIACTU PIBHSHHSL.

Jlpyra eBpucTUYHA cXeMa 3py4yHa JJisi pO3B'I3yBaHHS CKIAIHIMINX 3amad: 1)
3'1CyBaTH, BUXOASYM 31 3MICTY 3aj1aui, 3HAYEHHS SIKUX BEJTMYUH MOKHA TTPUPIBHSITH;
2) BuOpaTu HEBIIOMY 1 MO3HAYWTH i1 OYKBOIO X, 3) BUPA3UTH Yepe3 X 3HAUCHHS
BEJINYMH, K1 PUPIBHIOBATUMYTHCS; 4) CKJIACTH PIBHSIHHS.

Jlpyra eBpucTu4Ha cxeMa 3abe3neuye HiiecnpsMOBaHUN BUOIp HEBIAOMOI Ta
BHUPaXXCHHS Yepe3 Hei MOTPIOHUX BEJTUYHH.

Ha mnodaTtkOBOMy, miArOTOBYOMY e€Tami HaBYaHHS YYHIB METOAY piBHSHD
BKJIMBO Harajaatv nNpO BCi OCHOBHI BUJHW 3ajad, sIKI BUPIIIYIOTHCS 3a JOMOMOIr0I0
apuMeTHUHUX 1iH, a TakOXK 1X OykBeHui 3anuc. HeoOxiqHO chOpMyBaTH HaBUUKHU
CKJIaJIaHHs MPOCTHX BHUpa3iB 3 HeBiAOMHMH. Ilicns 1pOr0 ycHO pO3B'SI3YyIOTHCS
HaWMpOCTIII 3aJa4i Ha CKIAJaHHS PIBHSHb BIAMOBIAHO a0 yMOB 3amadi. Jlms
UTrOCTpallii HaBeJeMO KiJIbKa MPUKIIAIIB.

1. JIo s;xoro umcna cuin agonaty 12, mo6 micraru 68? (Y4HI MO3HAYAIOTH SIK X
HEBII0ME YHUCIIO 1 3aMUCYIOTh PiBHAHHSA: x+ 12 = 68).

2. Yucno a Ha 7 Oinblire 3a 9ucia0 b. SIk MOKHA 3aMCaTH 3aIeKHICTh MIXK @ 1 b
3a I0OMOT 010 PiBHOCTI?

3. Yucno X BTpudi OUThIIE, HIXK 9YUCIO 7. SIK MOKHA 3aMMHUCATH 3aJISKHICTh MIXK X
1 n 32 1ONOMOT 00 PIBHOCTI?

4. Kynumu 10 kr mykepOk 10 x rpuBeHb 3a 1 Kr. Sk 3amucatu y BUTIISAI1 BUpa3y
BapTICTh MOKYIIKHU?

BaxnuBO 7OMOrTHCS YCBIAOMIICHHS YIHSIMU TOTO, IO CIOBOCIIONYYCHHS «a Ha
CTUTLKHM-TO Oinbmme 3a b» iHOAI mOTpeOye ail nOmaBaHHS, a 1HOAI - BiJHIMAHHS
3aJeXHO BiJ TOrO, SIKOi 3 JBOX BEIMYMH BOHO cTOCyeThes. Lle came ctOcyeTbes
CIIOBOCIIOJTYYCHHS «a B CTUIBKH-TO pa3iB Oiibime 3a b». JIOcBig mOka3ye, 1m0 AesKi

y4YHI HE pearyroTh Ha clIOBa «CyMa», «10JaHO», «BCHOrO» B yMOBI 3a1a4y. TOmMy Ha
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MepioMy erari MOTpiOHO creliaJibHO aKIIEHTYBaTH CJI0Ba, K1 MICTATh 1H(POpMaIIito
JUTSI CKJIaJIaHHS PI1BHSIHHS.

[cHytOTH pi3HI OpraizamiiHi ¢GOpMH O0N0 pO3B's3yBaHHA 3anad. Ha ypomi
MOXJIMB1 KOJIEKTUBHE (pOHTAIbHE PO3B'SI3yBaHHsS 3ajlady, KOJEKTHBHa pOOO0Ta
OKpeMUX Tpyml 1 caMOCTIiiHE pO3B'sA3yBaHHS.

I'oryrounchs 10 KOMEeKTUBHOI (PpOHTANBHOI POOOTH, SIKA 1HOMI MPOBOIUTHCS Y
dbOopmi eBpUCTUYHOI Oe€cigu, BaXJIMBO 3a3fajieriib OpOaymMaTd Ta 3alucaTh B
KOHCIIEKTH (0COOIMBO SIKITO0 MOBA ¥ije MpO MpaKkTHUKaHTa a00 BUUTENSA-TIOYATKIBIIS)
CUCTEMY 3allUTaHb, 1110 CTOCYIOTHCS MOLIYKY CI1OC001B pO3B'a3aHHA. PeKOMeH1yeTbCs
NpONOHYBATH CIA0IIMM YYHSIM BIANOBIAATH HA MPOCTI 3aMUTaHHS, 100 3aIy4uTH iX
0 Tpolecy MOMIYKY pPO3B's3aHHS 3a1adi. [HOMI CHIIBHI Y4HI 3HaXOIATh CIIOCIO
pO3B'sI3aHHS, a peami3alilo I0r0 crnoco0y AOMIIBHO JOPYYUTH CEPEIHBOMY YU
cmabkomy yuHeBi. He cmig nomyckaru, mo0 y4HI MEXaHIYHO TepenucyBau
pO3B'si3aHHS 3aa4i 3 AOIIKH, HE YCBIJOMIIIOIOYH MPHU IIbOMY MeTOIUKY. TOMY mij yac
OopmiieHHST 3amUCy MOXKHA 3ampONOHYBaTH OKPEMUM YYHSIM TOSCHUTH, YOMY
BUKOHYETHCS Ta YM 1HIIA 7151 a00 sIKuid Mae OyTH HACTYIHUM KPOK y PO3B's3aHHI.

[Ipn opranizaiii pO3B'dI3yBaHHA 3a4a4 y TIpynOBiid (OpMi BUMTEIh MOBUHEH
MiArOTYyBaTH 711 KOXKHOI Tpynu Hab1p 3aBaHb, 10 BIAMOBIIAl0TH 310HOCTSIM YUHIB.
[Tlix gac ypOKy BaxJIMBO KOHTPOJIOBAaTH pOOOTY KOXHOi Tpymud Ta HaJaBaTH
I0mOMOry THM, XTO 1i HaiOuTkIe mOTpeOye. [HOAI MOIIIPHO TPOBECTH KOPOTKY
KOHCY/bTAIlIIO (3-5 XBUJIMH), B K1 aKTUBHY y4acTh OpaTUMYTh HE JIMIIIEC BUUTENb, a
M CHIIBHILII YYHI.

IcHye KinbKa crOc061B Opraxizaliii caMOCTIMHOrO pO3B'sI3yBaHHS 3a/1a4 YIYHIMHU
mig yac ypOKy. 3a3Buyail 1ie HaB4YallbHI caMOCTiiHI p000TH, aje 1HOAl MOTpiOHI U
KOHTpOIbHI. CaMOCTIHiHI pOOOTH MOXYTh 3aiiMaTH BeCh YpOK, ajie yacTille — JIMIIE
HOro uvactuHy. B 3amexHOCTI Big METH, Taki pOOOTH MOXKYTh MPOBOJUTHUCS HA
noyaTKy, B cepeauHi ab0 HampuKIHLI YpOKy. SKIIO BUMTENb Oa)kae MEpEeBIPUTH
BUKOHAHHsS JOMAIIHBOrO 3aBJaHHS Ta HaJaTH JO0NOMOTY YYHSIM, SIKIi MaloTh
TPYAHOIL, BiIH MOXe 3anpOnOHyBaTH 3a/1ayy ab0 BIpaBu, CXO0X1 Ha AOMalHI. K0

BUBYAETHCSI IEBHUHN THII 33]1a4, CaMOCTIiHY pOO0TY MOKHA ITPOBECTHU B cepeinHi ab0
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HaINpuKiHIl ypOKy. s epexkTuBHOI Ta MBUAKOI MEpEeBIPKH TaKUX POOIT MOXKHA
3alpONnOHYBaTH  KUIBKOM  y4HSM OQOpMHUTH pO3B'A3aHHA Ha IUIBII Ta
MpOJIEeMOHCTPYBAaTH MOr0 Ha €KpaHi 3a A0NMOMOrow rpadonpoekTopa. [HOA1 1BOe
Y4HIB PO3BSI3yIOTh 3a/ladyy Ha BIAKUIAHUX AOMIKaX, 1 BiJpa3y MiCIsl 3aBEpIICHHS
aHaTI3YIOTh AOMYIIEH] MOMUIKU. Tak0x MOXIMBa ycHa ()pOHTaIbHA MEpEeBipKa 3a
eTaramMu pO3B'sI3yBaHHS 3371a4 1 BIIPAB.

JIOcBiAUeH1 BUMTEN, NpParHy4yd IHTEHCU(IKyBaTH HaBYaJIbHUM mpoOIecC Ta
30LTBIITUTH KUTBKICTh PO3B'A3aHUX 33]1a4d Ha ypOIli, 3a31aJIeTib 3aTUCYIOTh KOPOTKi
YMOBH YOTUPHOX-T'SITH 3a7a4 Ha AOUII. Y POK MOYMHAETHCS 3 PO3B'SI3yBaHHS MepIIOi
3ajadi. BuuTens, cnuparoyuch Ha CKOpOYEHUM 3amuc, 4YWTae yMOBY 3agadi Ta
OpraHi3OBye KOJEKTHBHUM TIOMIYK pO3B'a3aHHsa. OnuH 3 y4HIB 0pOpMITIOE
pO3B'sI3aHHS Ha JOMIII, B TOM yac SK iHII y4Hi a00 3armucyroTh HOro B 30muTax, abo
YBOXHO CIyXaloThb Ta cTexaTh 3a 0dOopmieHHsSM. [licis 3aBepieHHs pO3B'S3aHHS
JOIIIKa OUUILNAETHCSA, 1 YUHSIM MPOMOHYETHCS CaMOCTIHHO OGOPMUTH PO3B'SI3aHHS B
cBOiX 30mmuTax. [lam mnepexOasTh A0 HACTYMHOI 3ajmayi, a JO0IIKa MOCTYIOBO
3BIIBHSIETHCA, 1110 MO3UTHBHO BIUIMBAE HA HACTPiK yuHiB [52].

PO3ymiHHSI NOCTAaHOBKH 3a/1a4i

|. ITompiono sacuO 3p03ymimu 3aoauy.

11]0 nesioom0? 11]0 0an0? YV wOmy nOnseac ymosa?

Un MOXJIMBO 3aJ0BOJLHATA YMOBi? Uu nmOcTaTHS yMOBa HJis BU3HAYCHHS
HeB110MOro? A60 HenocratHsa? AGO HaamipHa? AOO cynepewnBa?

3p06iTh MaIOHOK. BBemiTh MO3HAYCHHS.

Pozninmite yMOBy Ha yactuHu. [10cTapaiiTecs 3anucaru ix.

CxJiajaHHs IUIaHY p O3B’ SI3KY

1. IIompionO 3naiimu 36’230k mixc Oanumu i HegioOMuM. SIKIIO HE BIAETHCS
BiJIpa3y BHMSIBUTH LeW 3B'I30K, MOXJIMBO, KOPHUCHO Oyae pO3rJsSHYTH JONOMIXKHI
3aj1a4l. Y KIHLIEBOMY pe3yJibTaTi He0OX1JHO NPUNUTH 10 MIIaHy pO3B’S3KY.

He 3ycTpivanacst Bam paninie 1151 3aga4a? X04a 6 B nem0 iHmrii Gpopmi?

Yu 6i00ma eam sxace cnOpionena 3aoaqa? Y He 3HaeTe TEOpeMHU, sika MOria 0

BUSIBUTHUCS KOPHUCHOO?
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Po3zensinbme nesioome! 1 mocrapaiitecs 3ragaTv 3HaOMYy 3a/1a4y 3 TUMU ke a00
MOA10HUMHU HEBIJOMUMH.

Ocb 3a0aua, cnOpionena 3 0an0io i iice p036’s3ana. Un MOXKHA CKOPUCTATHCS
Hero? Uu MOxHa 3acTOcyBaTH 1i pe3yapTar? Un MOXKHAa BUKOpUCTOBYBAaTH METOJ 1i
pO3B’si3yBaHHsA? UM clijl BBECTU SIKUM-HEOYb NOMOMIXKHUN €JIeMEHT, 00 cTano
MO>KJIMBO CKOPHUCTATHUCS KOJMITHBOIO 33/1a4€10?

Un MOxHa TIepeOpMYIIOBATH 3aBIaHHS I1HITUM YHHOM? A MOXJIMBO, IIIe
iHakmie? 3BEpHITbCS A0 BU3HAUCHb. SIKMIO BUPIMIMTH IF0 3a7a4y HE BIAETHCH,
cpOOyiTe crouYaTtKy pO3B’si3aTh CXO0Xy. UM MOXHA CTBOPUTH OUIBII 3p0O3yMLTY
aHaNOr1YHy 3aAa4y? MOXIMBO, OLIbII 3arajnbHy uu cneuudiuny? Yu € MOXIUBICTh
pO3B’s3aTH YAaCTUHY 3ajadyi? 3aluIlTe JUIIE YaCTUHY YMOBH, BIJIKUHYBIIHW IHIIIE:
HACKIJIbKY YITKAM CTaHe HEB1JIOME B TAKOMY BUIA/IKY; K BOHO MO)KE 3MIHIOBATHUCS ?
Yu MOxHa OTprMaTH KOpUCHY 1HGOpPMAIIiIO 3 HAassBHUX JaHUX? Y MOXKHA BUTAIaTU
1HII JaH1, K1 JOIOMOIIH O BU3HAYUTH HeB1AOMe? Un MOKIMBO 3MIHUTH HEBIJIOME,
JaHi, a00, KO0 NOTpiOHO, 1 Te, ¥ 1HIIIe, TakK, 00 HOBE HEBiOME 1 HOBI JaHl CTaJIU
O11bIII B3a€MOTIOB’ SI3aHUMU ?

Uu BuKOpHCTaH1 Bcl HasiBHI aH1? Yu BpaxOBaHi Bc1 yMOBU? UM B3sTI 10 yBaru
BC1 Ba)KJIMBI1 ITOHSTTS, IO MICTSITHCA B 3a7a4i?

3aiiicHeHHs IJIaHy

I11. IIompiono 30iiicnumu naan po3e’a3yeanHs.

3A1UCHIOIOUH TUIaH PO3B’SI3KY, KOHmMpOatolime KOxceH cgitl KpOk. Uu 3p03yM1s10
BaM, M0 3pO0JieHWi BaMu KpOK TpaBwibHHWI? Yu 3MOxkeTe n0BeCTH, MmO BiH
MPaBUJIbHUN?

ITorasa Ha3zan
(Busuennsi Ompumarn020 p036 53KY)

IV. IIompion0 eusuumu 3naiioenuii p036’°a30K.

Yu MOxHa nepesipumu pezyromam? Un MOKHA TIEPEBIPUTH X1 pO3B’I3aHHS?

Uu MOkHa OTpUMAaTH TOH ke pe3yabTaT iHakie? Yu MOkHA pO3TUBUTUCS HOT0
3 OgHOr0 norsay? Yu MOkHa B SKIMCh 1HIIHN 3a/1a4l BAKOPUCTOBYBAaTH OTpUMaHUMN

pe3yibTat ab0 MeTO ] pO3B’si3Ky? [55]
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1.2. MeTOnnka BUKOPUCTAHHA MeTOIIB eBPUCTUYHOrO HABYAHHSA MPH
BHUBYEHHI MATEeMATHKH

CyTb €BpUCTUYHOrO HABYAHHS MOJATa€ y B3a€MOJ11 MK BUKJIAJayeM 1 YUHSIMH,
m0 Oa3yeTbCcs Ha CTBOpPEeHHI 1H(OpMAIIHHO-TI3HABAIBHOI cymepedHOocTi. Lls
CYNEPEUHICTh BUHUKAE MK TEOPETHUYHO MOXJIMBUMM CrOc00amMu pO3B'sI3aHHS
npOo0JIeMH Ta TPAKTUIHOO HEMOXKIIMBICTIO iX 3aCTOCYBaHHA. MeTa 11b0ro miaxoay —
OprasizyBaTu caMOCTiiiHy pOOOTY y4HIB HaJl YaCTUHOIO MpOrpaMu uepe3 npoodIeMHO-
Mi3HABaJIbHI 3aBAaHHsA. BuKkiagad, BH3HAYMBIIM OOCAT 1 PiBEHb CKJIATHOCTI
HaBYAJILHOI0 MaTtepially, MpecTaBisie HOro y ¢opmi eBpUCTUYHOI Oeciu, TUCKYCiT
a00 mupaktuyHOi rpu. [Ipym 1BLOMY BiH MO€qHYE YacCTKOBE MOSICHEHHS HOBOTO
Marepialy 3 TOCTaHOBKOIO MpOOJIEMHHMX TMHTaHb, II3HABAILHUX 3aBJaHb abo0
excriepuMeHTiB. lle crumymroe y49HIB A0 CcaMOCTIHHOT MONTyKOBOI MisUTBHOCTI,
PO3BUTKY HABMYOK aKTUBHOIO MOBJICHHEBOI'O CIUIKYBaHHS, a TaK0X J0 MOCTaHOBKU
1 pO3B'sI3aHHS HABYAJILHUX TTPOOIIEM.

BaxxnmuBO B 1IbOMY KOHTEKCTI pO3'ICHUTH Marepiai, SKUH y4YHI HE 3]1aTHI
3acBOITM CaMOCTIMHO, (OpMyrOUd BUCOKUN (JOCHIAHUIILKO-IOTIYHUM) PIBEHB
MpOOJEMHOCTI, XapaKTepHUN JJis pOOOTH B HOBUX CHUTYaIlisIX, KOJIU aarOpuUTM i
HEeBIIOMUHN. Y Takiil AisUTbHOCTI MOBHHHI JOMIHYBAaTH JIOT14HI TPOIEAypY aHaTI3Yy,
NOpIBHSIHHS Ta y3arajJbHEHHS.

CyTh eBpUCTHYHOTO METOAy HaBYaHHS MOsrae B pOpMyBaHHI TPETHOr0 THUITY
npOOJEeMHMX CUTYyallli (1HOAI — Jpyroro), Kl XapaKTEepPU3YIOThCS CYINEPEUHICTIO
MIX TEOPETUYHO MOKJIMBHM CIIOCOO0M BUpIIIEHHS MpOOJieMHU Ta HOr0 MPaKTHYHOIO
HenocskHICTIO. [le MeTOnm 3acTOCOBYEThCS, KOMM Y4HI MalOTh JOCTaTHINH 0OcAr
OMOpHUX 3HAHb 1 BMiHb, HEOOXITHUX IS PO3B'SI3aHHS HABYAILHOT TPOOIEMHU.

Tepmin «EBPUCTUKA» 03Hauae «meT0n nomyKy» (a60 BuHax0miB). OcHOBU
bOro MeTony Oynu 3akiaaeHi me B ¢puiocodebkux inesx Cokpara. IIpore nuine B
JBAJISITOMY CTOJITTI 1€ MOHATTA HAOY/NO HE TUIbKK IIUPOKOrO 3acTOCYBaHHS, a i
MPAKTUYHOTO BUKOPUCTAHHS — «EBPUCTUYHE MUCIICHHS, «EBPUCTUYHI IPUIOMU Ta
METOIN», «CBPUCTHYHA BIIACTUBICTHY. Y OyAb-IKOMY BHITAJKy «CBPUCTHKA»

NOB's13aHa 3 TBOPYICTIO, 30KpeMa 3 TBOPUYUM TOITYKOM.
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HaykoBa mitepaTypa He Mae €IMHOrO YCTajleHOr0 BH3HAYCHHS TepMiHA
"eBpuctuka". Y mpaisx P. Ilepenpmana, npucBsueHux iHTeHCHU(IKaIli HayKOBO-
TEXHIYHOI TBOPYOCTI, 1€ MOHATTA OTOTOXHIOETHCS 3 TCHXOJIOri€l0 HAaYyKOBOi
TBOpuOCTi: «IlcMxOnoris HaykOBOi TBOPYOCTI — E€BPUCTUKA — JOCITIKYE, SK
BUPIIIYIOTHCS HAayKOBI 3ajadi, SIKI BUMaralOTh HE JIMIIE 3HAHb 1 HAaBMYOK, a U
KMITJIUBOCTI Ta IHTYILI1».

[lcuxonor 4. IloHOMapbOB 3a3Hauvae, 00 EBPUCTHKA € «aOCTPAaKTHO-
aHATITUYHOIO HAYKOIO, SIKa BUBYAE OJIMH 13 CTPYKTYpPHUX PIBHIB Opraxi3aifii TBOp4Oi
JISUTBHOCTI Ta 11 pe3yJIbTaTiBy.

Ennuknoneanunuii CIOBHUK HaBOAUTDH TaKi BU3HAUYEHHS €BPUCTUKHU:

1. Ile cmemianpHi METOMM, SKI 3aCTOCOBYIOTBCS I 4Yac BIAKPUTTSA ab0
CTBOpEHHS HOBOTO (€BPUCTHUYHI METO/H).

2. lle nayka, 1m0 JOCIHIKY€e MPOAYKTUBHE Ta TBOpUE MHCICHHS (€BPUCTUYHY
JISUTBHICTB ).

[IpencraBneni KOHueMIii, XO4a ¥ HE € BUYEPIHUMH, BKa3ylOTb Ha Te, IO
eBpUCTUKA K OKpeMa Hayka e He cpopmyBainacs. OnHak 1ie, 3HOBY X TakH, €
«HaII0OHATLHO-CY0’ €KTUBHOIO» TOYKOIO 30py paJsiHCHKUX HayKOBIiB. He3Baxarouun
Ha BEIUKY KUIBKICTh JOCIHIKEHb, MPUCBIYCHUX IMHUTAHHIM €BPUCTUKH, BOHU
3a3BUYail OXOIUTIOIOTH JIMIIIE OKPEeM1 aCleKTH 1 He HaJaloTh YITKUX YSABJICHb aHl IpO
00’€eKT, aHi PO Cy0’EKT EBPUCTUKH, a TAaKOX TpO ii miciie cepes iHmmMX HayK. Jlure
B mpaisx . byma ta K. Byma mMOxHa nOMITUTH cripO0y y3araJlbHUTH YHUCIEHHI
KOHIIENI[ii Ta Ha Iii OCHOBI BHU3HAYUTU CTATYC 1 MPEAMET EBPUCTHKU. BOHU
BHU3HAYAIOTh €BPUCTUKY K «3arajJbHOHAyKOBY TEOpit0 pO3B’si3aHHS MPOOJIEMHUX
3a7a4, M0 BUHUKAIOTH Y JIIOJCHKIM MISUTBHOCTI Ta chiuikyBaHHI». [Ipemmerom ii €
«BUSIBJICHHS, O00pOOKa Ta cuUcTeMaTu3allis 3akOHOMIpHOCTEH, MeEXaHI3MIB 1
MEeTOI0MNOrYHUX 3ac001B aHTULINAaLIi (eper0adyeHHs) Ta CTBOPEHHSI HOBOTO 3HAHHS,
a TakOX IIEeCPAMOBaHUX CIOCO0IB JISTILHOCTI Ta CHUIKYBaHHS, K1 (DOPMYIOThCS
Ha OCHOBI Yy3arajlbHEHHS HasBHOrO MOCBiAy Ta MPOAKTUBHOrO BigOOpakKeHHS
MOzenel MailOyTHBROrO 3 MeTOr OuIbI MOBHOrO 3a3J0BOJIEHHST NOTped mrojaen». 3

TOYKH 30py y3arajibHEHHSI OKpEeMHX MiIXOJIB 10 €BPUCTHUKH, 1151 crip0da € BAaJOlo,
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npoTe, O4YEeBUAHO, MparHeHHs 10 PO3MEXKYBaHHSA CHIILHOCTI 3aBajniIO0 aBTOpam
BUSIBUTH CTIeIU(DIUHI PUCH caMe eBpUCTUKU. BHACIi 0K BOrO 1111 TaHe BUSHAYCHHS
MOXHa MIABECTU SIK MPOTHO3YyBaHHS, TaK 1 CUCTEMHMH MiAXiJ, a 3 MEBHUMH
3aCTepEKEHHSIMU — B3arajil Oyab-sIKi 1HII KOHIIETIIIT 3 II€T chepH.

3ycuiuid moA0 TIIyMayeHHS! €BpUCTUKH BKA3YIOTh HAa PI3HOMAHITHICTh 3HAYEHb
bOr0 TepMiHA B CyO €KTHBHOMY CHPUUHSTTI aBTOPIB pi3HMX KOHuemnmii. [Ipore
CHUIBbHUM 1 Oe33amepeyHuM € Te, 10 B yCiX BUIAJKaX eBPUCTHKA TICHO MOB'I3aHa 3
TBOPUOIO AisUTHHICTIO. TBOPYICTH 1 €BpUCTHKA 00'€IHYIOTHCS Yepe3 YSIBJICHHS MPO
HETPUBIAIbHICTh, HEOPAMHAPHICTh, HOBH3HY Ta YHiKalbHICTh. III0 cTOCyeThCs
MOHSATTA «TBOPYICTHY, TO 111 AKOCTI XapaKTEPU3YIOTh pe3ylbTaTH TBOPUOI AisTbHOCTI,
TONl AK JJIi €BPUCTHKM — 1€ METOAU Ta 3ac00M, SKI BUKOPUCTOBYIOTHCS JIJIS
JOCATHEHHS [IUX PE3yIbTaTIB.

1) Mem00 «m03K08020 wimypmy»

Meton 1 TepMiH «MO3KOBUU IITypM», a00 «MO3KOBa aTaka» 3ampOrOHOBaHi
amepukancbkuM BYeHHUM A.D. Oc60pHOM. EBpructuynmMii mianor "MO3kOBOi aTaku"
0a3yeTbcs Ha psA/l ICUXOMOTTIYHUX 1 TeAarOriyHuX 3aKOHOMIPHOCTEH.

OCHOBHI TTPUHIINIH 1 TpaBUIa I[HOr0 MEeTOAy - abCcOMoTHA 3a00p0HA KPUTHKU
3arpOMOHOBAaHUX yYACHUKAMHU 171eH, a TaK0X 3a0X0UEHHS BCUIAKUX PEIUTIK, XKapTiB.

2) Mem00 x0nrexmusH020 nOuLyKy OpuciHaibHuXx ioei

MeT0na KONEeKTUBHOTO MOMTYKY HOBUX 171eH ITPYHTY€EThCS HA MIEBHUX IICUX0JI0T0-
neaaroriyHuX 3aKOHOMIPHOCTSIX Ta BIAMOBIAHUX MPUHITUIIAX.

[lepma 3aKkOHOMIpHICTb, IO  BIANOBiAa€ MPHUHIMIYY  CIIBTBOPUYOCTI,
NpOsBIISIETbCA  MiJi 4Yac BHUPIMIEHHS TBOPUMX 3aBAaHb. KepiBHUK TIpymw,
BUKOPUCTOBYIOUM JI€MOKPAaTUYHUN CTHJIb CIUIKYBaHHS, 3a0X04ye (aHTaziio Ta
HecnoiBaH1 acorjaiii, MmO CIpusie BUHUKHEHHIO OPUTIHAIBHUX 171eH, BUCTYNAlOYu
IpH [bOMY SIK cIiBaBTOp. YnmM Outble pO3BUHEH] 3110HOCTI KEpIBHUKA /10 CIiBIIpall
Ta CIIBTBOpPYOCTI, THUM e(QEKTHBHIIIE, 3a IHIIMX PIBHUX YMOB, BIJIOYBA€THCS

pO3B’A3aHHS TBOPUOrO 3aB/IaHHS.
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Jpyra 3aKkOHOMIpHICTh TOJIATa€ B TPUHIUIN JAOBIpH A0 TBOPUMX CHJ 1
3M10HOCTeM OuH OMHOrO. YCl y4aCHUKM MAarOTh PIBHI IpaBa: KEPIBHUK 3a0X04ye
HaBITh HAMMEHIIY 1HILIaTUBY YJIEHIB TBOPYOi rpyIu *KapTOM ab0 BAAIOK PEILTIKOIO.

Tpetst 3aKOHOMIPHICTH 1 IPUHIUIT TOJIATAIOTh Y BUKOPUCTAHHI ONTUMAaJILHOTO
NO€AHAHHS 1HTYITUBHOIO Ta JIOTIYHOrO MHUCIEHHsA. Y mpoOueci reHeparii igei
HaWKpaluM € 3MEHIIEHHs] aKTUBHOCTI JIOTTYHOTO MUCJICHHS T4 aKTUBHE 3a0X04YCHHS
iHTyilii. Lle 3HayHOI MIpOI0 MIATPUMYETHCS TAaKUMHU IpaBUIAMH, SIK 3a00pOHa
KPUTUKH Ta BIICTPOUCHMI JIOTTYHUM 1 KpUTUYHUHN aHaAII3 CTBOPESHHX 17IeH.

Sxi x mepeBar MeTOy KOJIEKTMBHOrO MOIIYKY OpuriHaibHux iaei? Cepen
Oe33amepeyHux mepeBar IL0r0 miax0ay MOKHA BHIUIMTHA T, M0 BiH 3a0e3meuye
PIBHICTB YCIX YYACHUKIB I'PYIH, OCKIJIbKH aBTOPUTAPHUM CTUJIb KEPIBHUIITBA B IILOMY
npoIeci € HeNpUUHATHUM. JIiHb, pyTHHHE MHCICHHS Ta palliOHami3M, SK MpaBuio,
aBTOMATHUYHO YCYBarOThCH.

J100pO3uuMBa 1Mcux0JioriuHa arMocdepa crpusie pO3KPUTTIO OCOOHUCTOCTI,
aKTUBI3Y€ IHTYILIIO TA YSBY.

[Ipote, HenOmiKM Ta OOMEXKEHHS ILOr0 METOAy MOJSAraloTh Y TOMY, IO BiH
N03BOJISIE JIMILIE BUCYHYTHM Ta 3HAWTH TBOpUYY 110 B 3arajibHOMY BHUIJISIL, HE
3a0e3neuyrouu ii qeTanbHOi po3p00ku. Kpim TOro, Merom MOke OyTH HETIPUAATHUM
a00 MaTu OOMEXKEHHsI B THMX BHUIAAKaX, KOJM TBOpYE 3aBIaHHS BUMAara€ 3HAYHUX
nonepeHIX pO3paxyHKiB Y O0UUCIICHbD.

3) Mem00 espucmuyrux numaHo

Lleit meTOn TakOX BiAOMHUN SK METOI «KJIIOYOBHUX NHUTaHb». EBpUCTHYHI
MUTAaHHS JOIIJILHO BUKOPUCTOBYBATH JjIs 300py J0AaTKOBOi iH(OpMarliii B ymOBax
npoOJeMHUX CHUTyallid ab0 Juis YHOpsSAKYBaHHS B)K€ HAsABHUX JaHUX IIiJ 4ac
pO3B’si3aHHS TBOPYUX 3aBAaHb. BOHU CIyrylOTh J0JJaTKOBUM CTUMYJIOM, (OPMYIOUU
HOBI CTpaTerii Ta TaKTUKHW JJIs BUPILIEHHS TBOpYMX 3a1ad. BaprO 3a3HauuTH, 110
JaBHbOpUMCHKHM (P110cO0d KBiHTLIIaH IIMPOKO 3aCTOCOBYBAB €BPUCTUYHI TUTAHHS Y
CBOili HayKOBiH Ta NMPaKTUYHIA MisIbHOCTI. BiH pajuB BeTUKUM MOJITUYHUM JisTdaM
CTaBUTH COO01 CIM KJIFOUOBUX (€BPUCTHYHMX) MUTaHb JJis1 300py MOBHOI iHGOpMaIIii

np0 Oyab-Ky mOi0: XT0? m0? HaBII[O? ne? unuM? SK? KOIU?
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[lepeBara MeTOmy €BpUCTUYHUX TMUTaHb TMOJsra€ B WOro mpoCTOTI Ta
edeKTUBHOCTI IPU BUPIIIIEHH] pI3HOMAaHITHUX 3aBJaHb. Llei miaxia 0cO0IMBO cripusie
PO3BUTKY 1HTYiTUBHOrO mucieHHs. [IpOTe, cepen Hem0miKiB i OOMEXKEeHb MOXKHA
BIJI3HAYUTH, 110 BiH HE 3a0e3neuye HaaATO OpUTiHANBHUX 171ei Ta PIIIeHb 1, K 1 1HIII
€BPUCTUYHI METOJIM, HE TapaHTye MOBHOr0 yCIIXy Y BUPIIIEHHI TBOPUUX 3aB/IaHb.

4) Mem00 bacamOsuUMIpHUX MAMPULD

Ile#i MeTOn cepen HAyKOBLIB 1 BUHAXIJHUKIB TaKOX BiAOMHM SIK METOA
«MOpGONIOTIYHOrO SANUKa» ab0 «MOp(}OIOriyHOro anamzy». OcHOBHA i7es METONY
0araTOBUMIPHUX MAaTpHIlb Y BUPIIIEHH] TBOPYUX 3aB/laHb MOJIATAa€E B TOMY, 1110 HOBE
4acTO € pe3ynbTaTOM HOBOI KOMOiHAIli BiIOMUX €JIEMEHTIB (IIPUCTPOiB, MPOIIECIB,
171e TOm0) ab0 MOeTHaHHS B1IOMOT0 3 HEB1JIOMHM.

Marpuunuii MeT0oa A03BOJIIE€ AOCATTU 1ILOTO HE Yepe3 cupOOu Ta MOMUJIKH, a
HiIecpsAMOBaHO 1 cucTeMHO. OTxe, MeT0 6araTOBUMIPHUX MaTPHIlb IPYHTYETHCS
Ha TIPUHIMIN CUCTEMHOT0 aHali3y HOBUX 3B'SI3KiB 1 BIAHOCHH, SIKI BUSBJISIOTHCS 1T
yac MaTpU4YHOrO aHaji3y J0CHIKyBaHO1 TPOOJIEMH.

I'igHicTh: BiH 03BOJIsI€ pO3B’SI3aTH CKJIAAHI TBOPYi 3aBAaHHS 1 3HAWTH Oarato
HOBUX, HECMIOIBaHUX, OPUTTHAIBHUX 17€H.

Henonmiku Ta OOMeEXeHHS: HaBITh TpH pO3B’sS3yBaHHI 3aBlaHb CEPEIHBOI
TPYAHOILI B MAaTpPUIl MOXYTh BUSBUTHUCS COTHI BapiaHTIB pillleHb, BUOIp 3 SKHUX
ONTUMAJILHOTO BUSIBJISIETHCSI CKPYTHHUM.

5) MemO0o sinvuux acOyiayiil

[lix yac ¢OpmyBaHHS acOmialiii BUHUKAIOTHh YHIKaJdbHI B3a€MO3B'SI3KH MIX
eJIEeMEHTaMH pO3B's13yBaHOi MpOOJIEeMHU Ta CKJIaJOBUMHU 30BHIIIHLOrO CBITY, 30Kpema,
eleMeHTaMH MOMepeaHbO0r0 M0CBiAYy TBOPUOi AiSUTBHOCTI YYaCHUKIB KOJEKTHBHOTO
BUpIIICHHST mpobsieMu ab0 TBOpYOro 3aBaaHHs. Came BHACHiJIOK ILOTO MpOLECy
(OpMyIOThCS HOB1 acOLIIaTUBHI 3B'SI3KH, SIK1 HPU3BOAATH 10 MOSIBU TBOPUMX 1]1€H JIs
pO3B's13aHHS TPOOIIEMH.

PosrnssHemMO nipukiia BAKOPUCTAaHHS METOY BUIbHMX acOmiallii. Y sBiMO, 110 BH
O4OJIIOETE JPYKApHIO 1 BaM MNOTPIOHO 3HAWTH 17€l JJig BUPIILIEHHS HOpOOIeMHU

MiIBUIIEHHS e€PEKTUBHOCTI peKjamMu Bamioi mpoaykilii. KepiBHUK rpynu npOnoHye
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CJIOBO «CTYJEHT» SIK BiANpaBHY TOUKy. Lle CI0BO BHUKJIMKae KijgbKa acOIliaiii, sKi
MOXYTh HQJIMXHYTHU Ha HOBI 171e1 /711 akTUBI3aIlli pekiiamu. Ha OCHOBI acOrriaiii, mo
BUHUKAIOTh y YJIEHIB rpynu, MOKHA c(OPMYIIIOBATH TaKl MPOMO3MUIIi: PO3MIUPUTH
peKJIaMHI KaMIlaHii cepel CTYIAEHTChKOi Ta YYHIBCHKOi MOJO1; 3aJy4yduTH CaMUX
CTYIEHTIB Ta Y4YHIB A0 NpOLecy peKjaMM; 4YacTiimie MyOJiKyBaTh pekjamy B
BUJIAHHSX, SIKI YUTAOTh CTYACHTH Ta y4HI TOIMIO.

6) MemO0o insepcii

Meron iHBepcii € OMHUM 13 €BPUCTUYHHUX IMAXOMIB y TBOPUIM MisUTBHOCTI, 0
COpsMOBaHM Ha TMOMIYK 1€l IS BHUpPIMIEHHS TBOpPYMX 3aBlaHb y HOBHX,
HECTOJiBaHUX HaANpSIMKaX, 4YacTO MNPOTUICKHUX TPAAULIMHUM YABIECHHSIM 1
NEePEeKOHAHHSM, SIK1 BU3HAYaIOThCs ()OpMATIbHOIO JIOTIKOIO Ta 3[I0pOBUM TITy370M.

Lle#t MeTOm TPYHTYETbCS HA TPUHIMII Ayadi3My, JIATeKTUIHOI €JHOCTI Ta
ONTUMAJILHOrO0 BUKOPUCTAHHS MPOTWICKHUX (TPSIMUX 1 3BOPOTHHUX) MPOIECiB
TBOpPUOTrO MUCJICHHS: aHali3y Ta CHUHTE3Y, JIOMYHOrO0 Ta 1HTYiTUBHOIO MiJIXOiB,
CTaTUYHHX 1 TMHAMIYHHMX XapaKTEPUCTUK 00'€KTa AOCIIIKEHHS, a TAKOXK 30BHIIIHIX
1 BHYTPIIIHIX acleKkTiB 00'ekTa. SIKIIO BUPIMIUTU 33434y 3 MOYATKy 10 KIHIIS HE
BJIA€THCS, CIPOOYHTE MIAIATH 10 HEl 3 1HIOr0 00Ky — BIJI KiHIIS 0 MOYaTKYy, 1 TakK
JTaii.

be3cyMHiBHOIO nepeBaror MeTOAy iHBEpCii € 10r0 31aTHICTh CIPUSITH PO3BUTKY
MiaJeKTUKU MUCJIEHHSI, JOIIOMararouu 3HaX0AUTH BUXI1 13, 34aBajiocs 0, 0€3BUX1THUX
CUTYyaIlild, a TakO)X IeHepyBaTH OpHUTiHAIbHI Ta 1HOAI HECHOAiBaHI PIIIEHHS IS
PI3HOMAHITHUX TBOPUYUX 3aBJaHb, HE3AJIEKHO BiJ IX CKJIAJAHOCTI.

[Ipore #Oro HeaOmikOM € Te, IO BiH BUMAarae BHCOKOrO piBHS TBOPYHX
3110HOCTEM, a TaKOXK MEBHUX 0a30BUX 3HAHB, HABUYOK 1 TOCBIY.

7) Mem0o emnamii (Mem00 0c06ucmOi anan0zii)

EmMmariss  HaliuacTime pO3MISIAA€EThCA K 3AaTHICTh  OAHIET  JIFOAWUHU
OTOTOXHIOBATHU ce0e 3 1THII0I0, HAMaratuuch ysBUTH cede Ha 1i micui. He Bunaak0BO
B KOHTEKCTI TBOpYMX 3aBJaHb emmaTisi, ab0 0cOOMcTa aHaOrisl, CIIPUAMAETHCA SIK
imeHTudikamis  JIOAUHU 3 TEXHIYHUM  00'ekTOM um  mpouecoMm. Komu

BUKOPUCTOBYETbCS METO]l eMIarii, JIOAMHI BIACTUBO MPUIUCYBATU OO'€KTy CBOI
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BJIaCHI TIOYYTTS Ta €MOIlli: BOHA 1IeHTU(IKYe 1111, PYHKIII, MOKIMBOCTI, TIepeBaru
Ta HEJOJIKY, HAIIPUKIIAJl, aBTOMOO1Is, 31 CBOIMHU BJIaCHUMHU. TaKUM YMHOM, JIFOJIMHA
HEMOB 3JIMBAETHCSA 3 00'€KTOM.

Omxe, meron emmnartii (OcOOMCTOI aHaNOrii) TIPYHTYETHCS Ha TPUHITUII
3aMileHHs JOCII)KYBaHOr0 00'ekTa ab0 mpoiiecy 1HmuM. Buxoasiuu 3 ii50ro, MeTos
eMnartii € OJHUM 13 €BPUCTUYHUX MIAXOMIB 10 pO3B'A3aHHS TBOPYUX 3aBIaHb, 110
0a3yeThcs Ha MpOIeci emnarii, TO0TO Ha OTOTOXKHEHHI1 cede 3 00'€eKTOM 1 TpeaAMEeTOM
TBOpuOi mismbHOCTI. lle mepenbauae OcmuciaeHHS (QYHKINA TOCTIIKYBAaHOTO
npelMeTa 4yepe3 «BKHUBaHHS» B 00pa3 BUHAXOAy, SAKOMY HaJalOThCs OCOOUCTI
MOYyTTsI, eMOIIii, a TaKOXK 3/11I0HOCTI OaunTH, YyTH, MIPKYyBaTH TOIIIO.

8) Mem00 cunekmuxu

CyTh METOZy CHHEKTUKH TIOJIATa€E B HACTYMHOMY. Ha mO4aTkOBux eTamax i#Oro
BUKOPHUCTAHHS BIIOYBAETHCS MPOLIEC HaBUAHHS «MeXaHi3MaMm TBOpYOCT». YacTuHy
[IUX MEXaH13M1B aBTOPH METOJIMKH MPONOHYIOTh PO3BUBATH Yepe3 HaBUaHHS, TO1 SIK
PO3BUTOK I1HIIMX HE € rapaHTOBaHuM. llepmil 3 HUX Ha3MBaIOTH «ONEpaLiTHUMU
MeXaHi3MaM#», 10 SKUX BIIHOCATH MpsMi, OCOOMCTI Ta CUMBOMIYHI aHanOrii. [lpu
3aCTOCyBaHHI METOAY CHHEKTUKH BaXJIMBO YHHKATH TEPeAYacHOrO YiTKOTrO
dbopmymroBaHHS TpOOIeMu (TBOpUOi 3amavi), OCKUIBKK II€ MOXE TMEepPErIKOAUTH
NoAAIBIIOMY MOMIYKY pimeHHs. OGroBOpeHHs I0IIILHO pO3MOYMHATH HE 3 caMOi
3amgadi (mp0bseMu), a 3 aHaMI3y JESIKUX 3arajlbHUX 03HAK, K1 BBOISATH Y CUTYAIIIO
MOCTaHOBKH MPOOJIeMH, HEOTHOPa30BO YTOUHIOIOYH 1i 3MICT.

Cepen mepeBar MeETOAy CHHEKTHKM MOXHA BHIUINTA TPAKTHYHO BCl
XapaKTepUCTUKH, TPUTAMAaHHI €BPUCTMUYHMM METOAaM, Ha OCHOBI SKUX BIH OyB
ctBOpenuii. OnHaK, 10 HOr0 HeMOMiKIB 1 OOMEXeHb MOJKHA BITHECTH Taki MOMEHTH:

- MeTOn He MiAXOAUTH JJIsi BUPIIIEHHS AyXKe crielu(iaHrX TBOPUYUX 3aB/IaHb, a
OIbIIIE CHpUsie 3HAXOMKEHHIO HAO1IbII OpUTIHAJILHUX 1]1€H;

[licns BukOpuctanHs wmeTOny npOTsarom 30-40 XBWIMH €()EKTUBHICTH
reHepyBaHHs HOBHUX 1716l MOCTYMOBO 3HM)KYETHCS.

9) Mem00 Opeaniz0sanux cmpameeii
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OmHuM 13 OCHOBHMX NMCUXOJIOTTYHUX Oap'epiB y pO3B's3aHHI TBOPUYHUX 3aBJIaHb €
1HEpIliT MMCIICHHS Ta HE3JaTHICTh BHUPIIIAJIBHOTO BIAMOBHTHCS B HaWOUIBII
O4YeBUJIHOTO MIAX0y, 00 3HAWTKM HOBUU LUISAX y MOLIYKax 17ei A pO3B'i3aHHS.
Hagith sik110 Mu 00upaemMO MpaBUIIbHI HAMIPSIMKH (CTpaTerii) AJis MOIyKy 17ei, y Hac
MOXXYTh BUHMKATH CYMHIBH, 110 MU TPOMYCTHJIN IMOCh BAXKJIUBE, MOXKIUBO, OLIBII
OpUTTHAJIBbHY CTPATETIIO0 YU 1]IC10.

VY mneBHi Mipi MOAOJATH IFO 1HEPIIF0 MUCIEHHS MOXE JOMOMOITH METO.
Oprani3OBaHUX CTpATETiH.

B OcHOBI 1bOr0 METONY JIEKATD:

a) TPUHLHUI CaMOBpPSAIyBaHHS OCOOHMCTOCTI y BHOOpI HOBUX CTpaTerii
PO3B’si3yBaHHs TBOPYOTrO 3aBJaHHS;

0) mpuHOMN BiACTOPOHEHHS, TOOTO pO3MISIAy 00'€kTa, TpeaMera, MpOIlecy,
KO>KHOrO pa3y 3 HecrO1iBaHO HOBOi TOUkH 30py [57].

EBpuctuuHuil miaxiag rpyHTYEThCS Ha TMCUXOJOrii TBOPYOrO MHMCIEHHS, M0
BKJIIOYA€ MPOIECH NOLIYKY HOBUX 1€il Ta cip0Ou (pOpmaitizaliii TBOpUOi IIsSTbHOCTI
[51]. Takum unHOM, Liel miaxia MOxe OyTH e()eKTHBHO 3aCTOCOBAaHWI y HaBYaHHI
MaTeMaTUKH JJi1 pO3BUTKY MaTEMAaTUYHUX TBOPUMX 3/110HOCTEH YUHIB.

CyTh eBpUCTHYHOI OCBITH MOJSITaE HE JIMINE B Tepeaadi ydHeBl JOCBIAY
MHHYJIOT0O, a B TOMY, 1100 BiH 3700yBaB BJIaCHUN OCBITHIA JIOCBiJ, SIKUM 37aTEH
3a0e3rmeunT OCOOUCTICHUN PO3BUTOK, a B iAeai — 1 3aralbHOKYJIbTYPHUN TIPUPICT
3HaHb, JOCBIY Ta OCBITHIX IHHOCTEH. Jl1sJIbHICTD, 110 CpUsie CTBOPEHHIO OCBITHIX
NpOAYKTIB AITbMH, BHUSBISE Ta pPO3BUBA€ iXHI IHAWBIAyalbHI 3M10HOCTI, a XHS
VHIKQJIBHICTh AOmOMarae ¢GhOpMyBaTH 1HJIMBIAyallbHI OCBITHI TpaekTOpii. OTxe,
nunakTudHa eBpuctuka (3a O. XyTOpchbKuM) € TeOpi€l0 HaBYaHHA, sSKa BU3HAYAE
CUCTEMY LIlJIeH, 3aKOHOMIPHOCTEH, MPUHIIUIIIB, 3MICTY, TEXHOJIOT1#, (hOpM, METO/IIB 1
3ac00iB, 0 3a0€3Meuy0Th caMOpeaTi3alito Ta OCBITHIA pO3BUTOK YYHIB 1 BUUTENIB
y nporeci CTBOpeHHsI OCBITHIX NPOAYKTIB y pI3HUX c(epax 3HaHb Ta AiSUIBHOCTI.
TakuM 4YMHOM, IUJAKTUYHA EBPUCTUKA MOXKe OyTH 3acTOCOBaHAa B JIMJIAKTHIN

MaTeMaTUKH JJIs1 pO3BUTKY TBOPUYMX MaTEMaTUYHUX 3110HOCTEN YUHIB.
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3aBaHHs €BPUCTUYHOI OCBITHBOI JISUIBHOCT1 y4HS MOJIsirae B TOMY, 1100 BiH
camMOCTIMHO (OpMyBaB CBOIO OCBITY Yepe3 CTBOPEHHs MPOAYKTIB, SIKI € CKJIaJ0BOIO
YacTUHOI0 I,Or0 mporecy. 3O0BHIMIHIM OCBITHIM TPOAYKT, IO CTBOPIOETHCS
Y4aCHUKOM HaBYaHHS, CIpUsie OTPUMAHHIO HUM BHYTPIIIHBOTO MPOAYKTY — 3MiH Y
3HAHHAX, JOCBIAI, MOKJIHMBOCTAX, 3M10HOCTAX, CIOcO00ax isJIBHOCTI Ta I1HIIHX
0CcOOMCTICHUX SIKOCTAX. BHyTpimiHIA TPOAYKT OCBITH YYHS € TMM HOBHUM SIKICHUM
pe3ysIbTaTOM, Ha SKUH CIpsMOBaHA AUAAKTHYHA eBpucTHKa. OTke, 3 OISy Ha
BUIIE3a3HAUCHE, JUIAKTUYHY €BPUCTHKY MOXHA PO3TJISAaTH K OWH 13 MIISXIB
pPO3BUTKY TBOpUMX 3I10HOCTE 3arajioM, a TakOXX MAaTeMaTUYHUX TBOPUYUX
3110HOCTEN Yy4IHIB 30KpeMa.

Sk Maremaruka, 1O € HAyKOIO, CIUPAETHCS HA CHUCTEMY akKciOM, Tak 1
JTUIAKTHYHA EBPUCTHKA IPYHTYEThCS Ha HAOOpT OCHOBHHMX 3aKOHOMIpPHOCTEH 1
NPUHIUITIB. 3aKOHOMIPHOCTI €BPUCTUYHOrO HaBuaHHs (3r11HO 3 O. XyTOPCHKUM):

- OCBITHS MMPOAYKTUBHICTh YYHIB I ABUILYETHCS, KOJIM BOHU aKTUBHO 3a1y4eH1
N0 BH3HAUYEHHS HaBUYaJbHUX L€, BHOOpPY TEXHOJIOrIYHUX €JIEMEHTIB Ta
¢bOpMyBaHHSI OCOOMCTICHOTO aCTIEKTY 3MICTY OCBITH.

- EBPUCTHUYHE 3aCBO€HHS YYHSMHU OCHOBHHMX OCBITHIX OO’€KTIB CHpPHSIE
¢bOpMyBaHHIO 1XHBOI OCOOMCTICHOI CHCTEMU 3HaHb, sKa BIAMOBIAAE BUBYCHIN
JIIMCHOCTI Ta OCBITHIM CTaHapTaM.

- TPIOPUTETHICTH OTPUMAaHHS YYHEM OCOOMCTICHOTO OCBITHHOTO MPOJYKTY B
MOpIBHAHHI 3 30BHINIHIMM OCBITHIMH CTaHJApTaMH CTUMYJIIOE IT1JIBUIICHHS
HaBYaAJIbHOT MOTHBAIIli Ta €PEeKTUBHOCTI HABYAHHSI.

- JIUHAMiKa TBOpPYMX JIOCSTHEHb YYHIB MEPEBUIIYE TEMIU 3pOCTaHHS PIBHS
3acBO€HHS 0a30BUMX OCBITHIX HOpMaTHBIB. TBOpYa pe3ynbTaTUBHICTb HaBYaHHS
Olbllle BIUIMBAE HA PO3BUTOK OCOOUCTICHUX SKOCTEHM Y4YHIB, HK Ha iXHIN pIBEHb
3aCBO€HHS OCBITHIX CTaHAApTIB.

- 3MiHM y 30BHIIIHIX OCBITHIX MPOIYKTaX Y4Hs Bi10Opa)kat0Th MOr0 BHYTPIIIHI
OcBiTHI TpaHchOpmarlii, 30KpeMa pO3BUTOK KpEaTUBHUX, KOTHITUBHHX Ta

OpraHizaiifHO-AisJIbHICHUX OCOOUCTICHUX SKOCTEH.
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- BKJIIOUCHHSI ME€Ta MPEeAMETHOr0 3MiCTy B OCBITHIM TpOIeC A03BOJISIE YUYHEB1
BUWTHU 32 MEX1 HABYAJILHOTO MaTepialy Ta BCTAHOBUTH OCOOUCTICHO 3HAYMMI 3B’ SI3KU
3 IHILIMMH OCBITHIMH rajy3siMu, 10 (POPMYIOTh IITICHICTh HOT0 OCBITH.

- 30UIbIIIEHHS KIJIbKOCTI BIIKPUTHX 3aBJaHb y HaBYAIBHOMY MPOIIECi, sIKI HE
MaroTh OIHO3HAYHO BU3HAUYEHHX PIIIEHb, MIABUILYE IHTEHCUBHICTh Ta €()EKTHUBHICTh
PO3BUTKY KpEaTUBHUX SKOCTEU Y4HIB, OpIEHTOBAHUX HA TBOPYICTb.

- piBeHb TBOPUOi MPOAYKIIiT YUHIB 3aJIEXKUTH BiJ iX 1HAWBIyaJIbHUX 3110HOCTEN
Ta CTYIEHS 3aCBOEHHS €BPUCTUIHUX TEXHOJOT1H MisUTbHOCTI.

Ha wnamy aymKy, HaBeieH1 BMILlE NMPUHLMIKM HE CylepedyaTb, a HABMaKW,
JOTMOBHIOIOTh TUJIAKTHKY MAaTEMaTHKH, MIHOCSYH i Ha HOBHM sSKiCHUH piBeHb. Lle
O3HaYae mepexiJi y MaTeMaTHYHiNH OCBITI Bijf MpOCTOr0 HaOOpy BU3HA4YEHb, TEOPEM,
aKciOM Ta iX 3acTOCyBaHHS /10 0OMEXEeHOr0 KOma 3a71aq 10 (OpMyBaHHS y KOKHOTO
y4HS BIIACHOTO MaTeMaTH4YHOrO0 nO0cBigy. Llelt n0OcBim BkiIO4ae pO3yMiHHS
MaTeMaTUYHUX OJMHUIIL Ta X KOHCTPYKIIIH, a TAKOX BMIHHS X BUKOPUCTOBYBATH 1
Oo0upaTh ONTUMAaIbHI METOMM I PO3B’SI3aHHS MaTEMaTUYHUX MPOOJeM. 3aBIsKd
ONTUMAILHOMY MO€THAHHIO «KJIACUYHOD» JTUJIAKTUKA MATEMAaTHKU 3 JUIAKTUIHOIO
EBPUCTUKOIO, BYUTEIIb 3MOKE IOCATTH HE JIMIIE TUAAKTUYHOI METH HaBYaIbHO-
BUXOBHOI JIISUTBHOCTI, aJie i BUXOBHUX Ta PO3BUBAIOYHUX ITiJICH.

OT1xe, pO3BUTOK TBOPUMX MaTEMAaTHUYHUX 3710HOCTEN YUHIB TICHO MOB'I3aHUI
13 3arajlbHUM PO3BUTKOM OCOOMCTOCTI, III0 BUMArae KOMIJIEKCHOTO BpaxyBaHHSI BCIX
KpuTepliB epekTuBHOCTI HaBYaHHs. [le HeMOXIMBO 0€3 ypaxyBaHHS 1HIUBIyaTbHUX
Ta TCUXOJOTTYHUX OCOOJMBOCTEW y4yHIB. TakuM YMHOM, €BPUCTHYHA IUIAKTHKA,
NOEHYIOYM Kpalll Tpaauiii «KJIACHUYHOI» JUAAKTUKH MaTeMaTUKH, CIIpUsIE
MiIBUMIEHHIO €()EKTUBHOCTI HABYAILHO-BUXOBHOT'0 MpPOIECY, PO3BUTKY TBOPUYUX
MaTeMaTUYHUX 3A10HOCTEN YUHIB Ta (OPMYBaHHIO TBOPYOrO MiAXO1Y 10 BUPIIICHHS

PI3HOMaHITHUX POOJIEMHUX CUTYAI1}.

1.3. MeTOn 1ONOMI’KHHX €JIEMEHTIB

1)Mem00 00n0misxH020 6i0pi3Ka
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JIONOMIXXHUM €TeMEHT — BiJpi30K (a00 BiAHOIICHHS JOBXHH BiJIPI3KIB). Moro
3py4yHO BBeCTH, SKIIO ¢irypu nomaioHi. TOmi 3a A0MOMOrOr mpomopiiii abo
reOMETPUIHUX TMOOYIOB CKIIAA€ThCSA PIBHSHHS, B SKOMY 1€l €IEMEHT SK 4JIeH
PIBHSHHS CKOpPOYYETHCSA, & 3HAUTH IITyKAaHUHN CTa€ HE BAXKKO.

2)Mem00 00n0OmiscHOI na0wi

BBenenns 1wiony sk OOOOMDKHOIO  e€JeMeHTa aHajJOriyHe BBEIECHHIO
JIHIAHOTO enemeHTa — Biapi3ka. IlOpiBHIOIOYM IOl (iryp, MOXKHA HiCTaTH
PIBHSHHS BIJHOCHO HEBIJIOMHX 3a/a4yl a00 HeOOXiJHE CIIBBIJHOMIEHHS Y BHUTJISIL
bopmynu.

Kpaiue 3Hax0auTé 41 OPIBHIOBATH Ti IO, cyMa (pI13HULIS) SAKUX AA€ MIOLLY
3a1aH0i (irypu a00 BITHOIICHHS IO TUX (iryp, y SKUX JIHINHI €JIEeMEHTH —
nIykaHi, a00 € KOMITIOHEHTaMU CITiBBITHOMIEHHS y BUTJISIAL (POPMYIIH.

3)Mem00 00n0OmiscHn020 Kyma

3acTOcyBaHHs KyTa SIK JOMOMIDXKHOIO €JeMeHTa MOB’s3aH0 3 TPUTOHOMETPIEIO.
Teopemu cuHyCiB, KOCUHYCIB, pO3B’sI3aHHS TPUKYTHUKIB JO3BOJISIIOTH 3BECTH 337a4y
110 10BE/ICHHS TPUTOHOMETPUYHOT TOTOXKHOCTI, TPUTOHOMETPUYHUX HEPIBHOCTEH a00
110 pO3B’si3aHHS PIBHSHb YM HEPIBHOCTEM.

4)Mem00 00n0Omiscn020 nepumempa
[Ipm 3acTtOcyBaHHI mepuMeTpa SK JOMOMDKHOIO €JIeMEHTa BHUKOPHUCTOBYIOTH
HACTYITH1 TBEP/KCHHS:

Teopema 1.3.1. SIxm0 B TpukyTHUK ABC Briucano k00, ne Ki, Kz, K3 — TOYKuU
n0tuky koma 10 cropid BC, AC, AB (puc.1.2), T0

AKz =AK> =p—a;
BK3 = BK>=p —D;
CKz3=CKx=p-c
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Jloseoenns. Hexait AKz =x, BK1 =y, CKi=z.Tonix=c—y; x=b-2,2x=D
++c+(y+z)=b+c-—a=2p-2a; x=p—a. AHaIOri4YH0 TOBOAUTHCS, 1110 y = p
—-b, z=p-c.

Teopema 1.3.2. Bincrani BiJ TOUOK TOTUKY 30BHI BITUCAHOT0 KOJIa, SIK1 HAJIEKATh
NPOJOBXKEHHIO IBOX CTOPiH TpUKyTHUKA ABC 10 iX CHiabHOI BEpLIMHU, T1OPIBHIOIOTh
niBnepuMeTpy TpukyTauka ABC.

Jl0seoenna. Hexail, Hanpukiaa, 30BHI BIIMCAaHE KOJIO 3 LIEHTPOM [, TOTHUKAETHCS
10 pOa0OBkeHb cTOpiH AB 1 AC tpukytHuka ABC y T0ukax T2 i T3 (puc. 1.3). Kpim
toro, CT1 =x, T1\B = y.

Maem0 AT> =c+y, ATzs=b+Xx,2p=a+b+c=x+y+b+c=b+x+cCc+y
== AT, + ATs. Ane AT> = ATz, tomy 2AT> = 2p, 3Biaxku AT> = ATz = p.

Puc. 1.3

MeTOn 10nOMizKHUX MOOY10B

1)Mem00 00nOmidichux mOyox

[Tpu nonomi>xkHUX MOOYA0BaX 1HOI AOIITLHO KOPUCTYBATUCS TOYKAMU, TIPO SKi
B YMOBI 3aja4ul HI4Or0 He MOBIAOMIS€ThbCs. LI TOYKM HA3UBaIOTh JOMOMIXKXHUMHU.
BuBueHHS Takmx TOYOK 1 iX BIACTHBOCTEH 30aradye MOCBiJ pO3B’sS3yBaHHS 3a/ad,
J01OMarae mpaBUIbHO Ta paliOHAIbHO HAMITUTH CXeMY PO3B’sI3yBaHHS, a TOJIOBHE —
3pO00UTH YCBIJOMIICHIMH JOMOMIXKHI TTOOY/IOBH.

BukopuctOByIOTh Taki A0MOMIXKHI TOUYKHK IIPU PO3B’SI3yBaHHI 3a/a4:

e JlonmomixHa TOYKa — IIeHTp KOa. [I00ym0Ba 1eHTpa K0JjIa K T0MOMIKHOT

TOYKU HaOUIbII NOmupeHa. BBeneHHs 111€1 TOUKHU Y pUCYHOK 10 3a7a4i MOXe CTaTu

«BXO0JI0OM» y PO3B’sI3aHHS.
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e  JIOmOMiXkHI TOYKM — UyAO0BI TOYKA TPUKYTHUKA: OPTOIEHTp, LIEHTPOI,
1HIIEHTp, LIEHTP 30BHI BIIMCAHOr0 KOJa.

e  JIOmOMIXkH1 TOYKH — CHMETPUYHI TOUKH.

e  JlonmomixuHa TOuka — TOuka W. Toukoro W mu
NO3HAYWIM TOYKY MEpPEeTUHY OICEeKTPUCH BHYTPILIHHOIO
KyTa TPUKYTHHUKA 3 BICCIO CUMETP1i CTOPOHH, SIKY IEPETHHAE
Oicektpuca. BuxOpucTaHHs I1i€i TOYKU SIK JIOMOMDKHOI 0

edexkTuBHE, TOMY 1110 BOHA Ma€ TaKi BIACTHBOCTI:

1) Touka W HanexuTh KOy, OMHCAaHOMY HaBKOJIO0

Puc. 1.4 W
TpukyTHruKa ABC.
2) Bigacrani Bix TOukn W 10 ABOX HAHOMMKYMX BEPIIMH TPUKYTHHKA
TOPIBHIOIOTH BiACTaHi 10 iHIIeHTpa: WB =WC =WI (puc. 1.4).
2)Mem00 00nOMIidCHUX NPAMUX
BukOprcTOBYI0TH Taki NOOY/10BU NPSMUX NP pO3B’A3yBaHHI 3a]1a4:
e [100yA0Ba napajgeabHUX MPSIMHUX;
e 100yA0Ba MEPICHIUKYIISIPHUX MPSIMUX;
e 100yn0Ba piBHUX BIJIPI3KIB Ta BIJPI3KIB MEBHOI TOBXKUHHU.
3)Mem00 00nOmidicHux gicyp
Haiiuacrime BUKOPUCTOBYIOTH Taki JOMOMIXHI (irypu npu pO3B’s3yBaHHI
3aa4:
e 10nOMiXkHA (irypa — TpUKYTHHK (OAMH, piBHI, TOIi0HI);
e 0nMOMiXHA (pirypa — mapanenorpam;
e 0nMOMiXHA (pirypa — Tpameris.
4)Mem00 00n0OmiscHO20 KO
OnHi€ro 3 1OMOMiXHIX OGYI0B € K00, MOro paziyc MOXHa 3aCTOCOBYBATH SIK
JOMOMIKHUM ~ €JeMEHT g JAO0BeAcHHA ¢GOpMyn 1 0ararbOX METPHYHHX
CITIBB1IHOIIIEHD.
3a 10nOMOro J0MOMiIKHOTO KOJjia pO3B’SA3YIOThCS Taki BHIM 3a7ad4: 3ajadl Ha

NOBEJICHHS; 3a71a4i Ha MOOYI0BY; 3a1a4i Ha 00unciaeHHs [51].
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BuHCHOBKH 10 IepIoro po3aiiy

3ycuiuig moA0 TIIyMadeHHS! €BpUCTUKH BKA3YIOTh Ha PI3HOMAHITHICTh 3HAYEHb
Ip0r0 TepMiHa B CyO €KTUBHOMY CHPUUHSTTI aBTOPIiB pi3HMX KOHUemnuii. [Ipore
CIUTHHUM 1 0e33amepeyHuM € Te, 10 B yCiX BUIMAJKaX eBPUCTHKA TICHO MOB'sI3aHa 3
TBOpUOK AisibHICTIO. 110 CcTOCYyeThCs MOHSTTS «TBOPUYICTH», TO 11 SIKOCTI
XapaKTepU3yIOTh PE3yJbTaTH TBOPUOi MISIBHOCTI, TOMI K JJIi €BPUCTUKH — II€
METO/U Ta 3acO0H, IKi BUKOPUCTOBYIOTHCS JJIsI TOCATHEHHS 1IUX PE3yJIbTaTiB.

Ha wamy aymKy, HaBeieH1 BWINlE MPUHIUNKA HE Cylepedyarh, a HaBIIAKH,
JOMOBHIOKOTh JIUJIAKTUKY MaTE€MaTUKH, MITHOCAYU i1 Ha HOBUU sSIKICHUM piBeHb. Lle
O3Hayae€ Mepexi]] y MaTeMaTu4yHiid OCBITI Bl mpOCTOro HaOOpy BHU3HAYEHb, TEOPEM,
aKciOM Ta iX 3aCTOCYBaHHS 10 0OMEXEeHOro Kona 3aja4 10 (OpMyBaHHS y KOKHOTO
Y4HS BIIACHOTO MaTeMaTHYHOr0 nocBimy. lleli nmOcBim BKiIOYae pO3yMiHHS
MaTeMaTUYHUX OJAMHMIIL Ta X KOHCTPYKI[IH, a TAKOX BMIHHS X BUKOPUCTOBYBATH 1
O0upaty ONTUMAaJIbHI METOMU I PO3B’SI3aHHS MaTEMaTUYHUX MPOOJeM. 3aBasiKU
ONTUMAILHOMY MO€THAHHIO «KJIACHYHOD) TUIAKTUKA MAaTEeMaTHKA 3 JUIAKTUIHOIO
EBPUCTUKOIO, BUUTENIb 3MOXKE JOCSITTH HE JIMIINE TUAAKTUYHOI METH HaBYAIbHO-
BUXOBHOI JIISUTbHOCTI, ajie i BAXOBHUX Ta PO3BUBAIOYUX I[1JICH.

OTxe, pO3BUTOK TBOPUYMX MAaTEMaTHYHUX 3/110HOCTEN YUHIB TICHO MOB'sI3aHUH 13
3araJlbHUM pPO3BUTKOM OCOOHMCTOCTI, 110 BHUMAarae KOMILIEKCHOrO BpaxyBaHHS BCIX
KpUTEPiiB €(PEeKTUBHOCTI HaBYaHHA. TakMM YWHOM, €BPUCTHYHA JUJIAKTHKA,
NOEHYIOYM Kpalll Tpaauiii «KJIAaCHUYHOI» JUAAKTUKH MaTeMaTUKH, CIIpUsIE
MiBUIICHHIO €()eKTUBHOCTI HaBUYaJIbHO-BUXOBHOrO MpOLECy, PO3BUTKY TBOPUUX
MaTeMaTUYHUX 3/10HOCTeH YyUHIB Ta OpMyBaHHIO TBOPYOrO MiAX01y A0 BUPIIICHHS
PI3HOMAaHITHUX MPOOIEeMHUX cuTyalii. [Ipu 70mOMi>XKHUX MOOYA0BAX 1HOI AOIIITBHO
KOpPHUCTYBaTHUCS TOYKaMH, MPO sIKi B YMOBI 3aja4di HIYOrO He mOBimOMIsieThes. Lli
TOYKH HA3WBaIOTh JIOMOMDKHUMH. BHWBYEHHS TakumxX TOYOK 1 iX BIIACTUBOCTEH
30arauye A0CBiJ pO3B’sI3yBaHHA 3ajad, AONMOMAarae MPaBHJIBHO Ta paiiOHAIbHO
HAMITUTHU CXeMy PO3B’s3yBaHHS, a TOJIOBHE — 3pOOUTH YCBIIOMJICHUMH JTOMTOMIKH1

0Oy 10BH.
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PO3ALJI 2. METOAUYHI OCOBJINBOCTI ®OPMYBAHHSA B YYHIB 7 -9
KJIACIB BMIHb 3ACTOCOBYBATH JOIIOMIKHI EJIEMEHTU I1PU
PO3B’SI3YBAHHI 3AJIAY
2.1. 3acTOcyBaHHs1 MeTOY JONOMiKHUX €J1eMEeHTIB NMPHU PO3B’sAA3yBaHHI 32124 B
7 — 9 knacax

1)Mem00 00n0misxH020 6iopizka

3aoaua 2.1.1. OcuOBu Tparenii — a i b (a < b). [Ipsma, ska neperunae GivHi
CTOpOHM Tpamneiii B TO9kax M 1 N, mpOX0auTs yepe3 TOUKYy MEepeTUHY AlarOHajei
napajieJibHO OCHOBaM. 3HalTH NOBXKHUHY Biapizka MN.

P036’a3anna. BeeneMo sk 10noMixHi enementa hy, hy, h— Bucotu tpukyrHukis

BianoBigHO MBO, AMO 1 BCA (puc.2.1).

[To3znaunmo x Biapi30k MO. Tpukyrauku MBO 1 ABD — noni6Hi: gz % :
. . . . X h, X X h+h,
3 noxi6HOCTI TpukyTHUKIB AMO 1 ABC BUNIIHUBAE: e OTXe g+6 ==
8 c x x h+h a-b
A +h,=h, ToOMy —+—-=-21—2=1; x=—o-.
w/ b e hh =h, Tomy Sy =T ath
N
b\ b a-b
h, Maemo ON=y=—"— (06uMcIIOETHCA
Y a+b
A 9 ananoriuno).

Puc.2.1

3aoaua 2.1.2. ]JloBectu, IO BiAPI3KH, SKI BIATHHAIOTBCA Ha CTOpPOHAxX
TPUKYTHUKA TPSIMUMHU, 10 TPOXOASATH 4Yepe3 IHLEHTP 1
napajiesibHi CTOpOHaM, NPOIOPIIHHI KBaapaTaMm CTOpiH

TPUKYTHHKA.

Jlogeoenna. Hexait [ — iHueHtp (LIEHTp BHHCAHOIO

koua). [psmi, mapanensHi cropoHam BC, AC, AB (puc. 2.2) ¢ A A 8
Puc. 2.2
MePETUHAIOTH CTOPOHM TPUKYTHUKA B TOUKaxX A1, A2; B1, B2; C1, Ca.
2
TpuxyrtHuk A1/4> — noni6HMIA TpUKYyTHUKY ABC: A% = AA = T2 Z
BC h, h, 2p
2 2
cc,-S ;BB -2

2p’ % 2p
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a’> b ¢
Otrxe, AA :BB,:CC,=—:—:——=a’:b*:c’.
2p 2p 2p
3aoaua 2.1.3. Y tpuxytHuky ABC Ha ctOpOHax AB 1 AC B35TO BiJINOBIIHO
Touku D 1 E Tak, mo /ABE=¢,, ZCBE=q,, /DCE =a,, /BCD =¢,. 3HaliTu ~CDE.

Po3¢'azanna. 1103naunmo BC = a, /CDE=x (puc. 2.3). 3 tpukyraukis BCD,

BCE, CDE maewo DC = 3@+ @) . oo asing,
sin(o, +a, +a,) sin(a, +a; +a,)
. sin(x+a,) DC 260 sin(x+a,) _sin(a, +a,)sin(a, +a, +a,)
sinx ~ EC’ sinx  sing,sin(e,+a, +a,)
3 OcTaHHBOI PIBHOCTI 3HAXOAUMO
Ctgx:Sin(al+a2)8in(a2+a3+a4)—ctga3,

sina, sina,sin (o, +a, +a,)

Puc. 2.3

2)Mem00 00n0OmiscHOI na0wi
3aoaua 2.1.4. YV nupsmMOkytHOMY TpukyTHHKY ABC («C=90°)a-b=c-h (h —
BucOTa). JloBectu.

/loeedenna. TlozHaunuMO S miOmy TpukytHuka ABC

(puc. 2.4). Toni S:%a-b 1S :%c-h, oTke, a-b=c-h.

Puc. 2.4
3aoaua 2.1.5. Y tpuxyrauk ABC BriucanO Tpu miBKONa paaiyciB Ra, Rb, Rc (ix

JllaMeTpU HajleXaTh BIAMOBIIHUM CTOpOHAM), I — pajiiyc BIucaHnoro komna. Jlosecru,

A
1,11 2 '
RITRTR T

a C

Jloseoenns. J1oBenemo, mo (puc. 2.5)
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2S
R, = : 1
T @)
. 1 1 1
Crpasai, S =S,0c +Suos =§Ra-b+ERa-c:ERa(b+c). Puc. 2.5
. . . 2S 28
3Bigcu npicranemO ¢opmyny (1). AnanOriuno, R,=——, R = r -
2p-b 2p-cC
M1BIIEPUMETP TPUKYTHHKA ABC). OTxe,
1 1 1 1 2p 2
—+—+—=(2p-a+2p-b+2p-Cc)—=—]=—.
RaRbRc(p P p)ZSSr

3aoaua 2.1.6. B npsmOxkytHOMY TpukyTHUKY ABC (£C=90°) mpOBeneHO
Bucoty CD 10 rinOreny3u. Biacrani Mk IeHTpamMu KijJi, BIUCAHMX B TPUKYTHUKH
CAD i1 CBD, nopissroe |. 3naiitu paaiyc r kOja, BucaHoro B TpukytHuk ABC.
Po3¢'azannsa. Hexaii 1 i I — innenTpu tpukytHukiB CAD i CBD (puc. 2.6), I'1 i
I, — paJilyCH KiJI, BIMCAaHUX Y 11l TPUKYTHUKH. 3a I0MOMOTOIO IO ITUX TPUKYTHUKIB
MU J0BesH B 3amauyl 2.1.21, 0
rZ+r; =r2, @
Ockimbku Ttpukyrank DL — mpamokytauit i 1,D=r+2, 1,D=r~2, 10

11,2 :Z(rl2 +r22). 3a crisBignomenssam (1) 11,2 =2r2, a60 12 =2r?, | =/2r.

Puc. 2.6 Puc. 2.7
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3aoaua 2.1.7. HaBkono Tpuxkytauka ABC onucanO k0j0. JloTuuHa 10 KOia B
TOuIi B meperunae npsmy AC B TOumi M. 3HaWTH BigHOIIECHHS AM :MC, SKIIO
AB:BC =K.

Po3¢'azanna. Ockinbku TpUKyTHUKU ABM 1 MBC wmaioTh CHijbHY BUCOTY,

omyumieHy 3 BepwmHu B (puc. 2.8), TO

1 .

8 AM — SAMB — I )
BC?- ABsin /MBC

MC  Sgc ;MB~ BCsin ZMBC

Ane sin Z/MBC =sin Z/BAC, sinZMBA=sin/BCA, 1 3a

" " - s __#8
T€OpeMOI0 CHUHYCIB - = ,
sin /BAC sin ZBCA

OTXKe

MA _AB® _ .

Puc. 2.8 —=——=
MC BC

3)Mem00 00n0OmiscH020 Kyma
3aoaua 2.1.8. JloBectn, m0 B TpUKYTHUKY ABC:

A AB BD

—=——, ne D — TO4ka mepeTnHy OICEKTPUCH KyTa
AC . DC | Y y p yT

BAC 31 ctoponor BC.

Jloeeoenns. Bpemem0 mO3HaueHHs (puc.2.9),

Y _ _
K - . <DAB=a, ZADB=4.
Puc. 2.9 3a TeOpemOI0 CHUHYCIB 3 TpukyTHUKa ADB nicraemo
AB i sin(180°—
_:s!n_ﬂ. 3  TpPUKyYTHHKA CAD sBumiuBae AC _ ( _ p) , 200
BD sina DC sina
AC sing AB BD

=——. 0Omxe, —=—.
DC sina AC DC
3aoaua 2.1.9. JloBectn, mO B TPSIMOKYTHOMY TpUKYTHHKY ABC (/£C=90°)

OicextpucH la, Ir Ta kaTeTn a i b mOB’s3ani ciBBiAHOMIEHHsM a-l_c+b=b-lvJc+a.
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/l0eedenna. BBenemMO mnO3HaueHHA «o=/CAL, pB=,CBL, (puc. 2.10). 3

TpukyTHUKiB AL1C 1 BL2C Maemo0 8
|a:L’|b:i’ (1)
cosa cos
OTXe, a-1_cosa=b-I, cos S (1). Ockinbkn L,

a
cos 3 [1+cos2p3 1+E Je+a ¢
cosa \1+cos2a 1.0 e+b

c

Jc+a

CH1BB1THOIIICHHSM (1) a-l,=b-l, TR abo
c+b

a-l.Jc+b=b-lJc+a.

3aoaua 2.1.10. JIoBectH, MO AKIIO AiarOHAajIl BIIMCAHOIO

B KOJIO YOTUPUKYTHHUKA B3aEMHO MEPHEHAMKYISAPHI, TO cCyMa

KBaJIpaTiB MNPOTUIIEKHUX CTOpPIH YOTHUPUKYTHHUKA JOPIBHIOE

KBaJIpaTy JiaMeTpa I[50ro Koa.
/I0gedenna. BBeneMO N03HaYEHHS Y YOTUPUKYTHUKY Puc. 2.11
ABCD: ~ADB=«, ZCAD=p(puc.2.11). Tomia+p=90°. 3

tpukyTHUKIB ABD 1 CAD BumimBae AB=2R-sina; CD=2R-sin f=2Rcosa, OTXKe,

AB? +CD? = 4R’ (sin’  +cos’ #) = 4R, w0 i TpeGa Gymno HOBeCTH.

3aoaua 2.1.11. B npsMOKYyTHOMY TpUKYTHUKY ABC 3 BepuinHu psaMoro kyra C
onymeH0 BucOty CD. IMpoekis Binpizka BD na karer BC nopiBaroe |, a mpoekiist
Bipizka AD na kater AC nopiBHIOE M. 3HAWUTH
JOBXKUHY TinoTeHy3u AB.

Po03é'azanns. [IpoBenemoO DE L AC,
DF 1 BC (puc. 2.12). 3a ymOBOt0 AE =m, BF =1

BBenemO noO3maueHHss ACD=«. Tomi

I
/ADE = /CDF =/DBC=«. Tomy BD=——
COS

m .o . .
Puc.2.12 AD = Sno ; CD=ADctga =BDtge . 3 0OCTaHHBO1 PIBHOCTI
a
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1

m \3 . ] .
3HAXO0IUMO tgo = (I—) . Toni sing=——— i cosa =

3
11y
Ortxe, AB=AD+BD=(m3+I3J .
3aoaua 2.1.12. B Ttpaneuii ABCD 6iuna ctopona BC nepnenaukynspHa
ocuoBam AB 1 CD. bicektpuca roctporo kyra BAD neperunae cropony BC B TOuIri
E tak, mo0 BE =CD. [l0BecTu, 110 B Tpamelio MOKHa BIIUCATH KOJIO.
c D Jloseoenns. B tpamenii ABCD (puc. 2.13)

a

E BBEAEMO TMO3HadyeHHA /BAD=«;, AB=a, CD-=b.

\ JloBegem0, 1m0 BC+AD=CD+AB. 3 TOuku D

onmyctuMO mnepneHaukymsip DF na cropony 4B. 3

ol
/ a-b
B a DFA ac AD=——:
F A TPUKYTHHUK BUILINB P
Puc. 2.13 BC=(a—b)tgx
a-b 1+sina a
AD+BC = a-b)tga=(a-b =(a-b)tg| =+—|.
" c05a+( )ga ( )( CcoSa j ( )g(2+4j
a b 1+tgg 1+9
Ane th:g (3 TpukyTHHKA BAE). OTXRe, AD +BC =(a—b) 0% :(a—b)—g:
1-tg— 1-—
2 a

=a+b=CD+AB.

3aoaua 2.1.13. Paniycu ABOX KiJ, IKi He IEPETUHAIOTHCA, JOPIBHIOOTL R i I. Ix
CHUTbHI BHYTPIIIHI TOTUYHI B3aEMHO MEPHIEHANKYISPHI. 3HAUTH IOy TPUKYTHHUKA,
YTBOPEHOr0 HUMHU JOTUYHUMH Ta CHUIBHOIO 30BHIITHHOIO TOTHYHOIO.

Po3¢'sazannsa. I103HaunMO S, 1mykany iomy TpukyTauka ABC (puc. 2.14); D,

E, F, K—T0uku notuky: O1, Oz — ieHTpH 3a1aHuX KiJI.

Begem0O  gomOmixkHui  KyT a=/BAC. Tomi
/FOK =90°—¢;

S, =1AC~CB=1(R+AE)(r+BF)=1(R+Rtggjx
2 2 2 2

Puc. 2.14
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(04
1-tg—
x£r+rtg(45°—zjj=er(1+tgz] 1+ 2 :=1Rr(1+tggj 2 =R-r.
2 2 2 1+tg% 2 2 1+tg%

3aoaua 2.1.14. BepuimHu npaBUibHOrO TpUKyTHHKAa ABC pO3TamOBaHi Ha

TPHOX TapajieJbHUX NpAMHUX. BifcTtani Bix cepenHbOi mpsMOi A0 JBOX KpaiHiX

JOpiBHIOIOTH & 1 b. 3HaliTH CTOPOHY TPUKYTHHKA.

Po3¢'azanna. OmycTuMO 3 BEpIIMHU MPaBUILHOIO E A
TpukyTHuka ABC (puc. 2.15) nepnenaukynsip BE Ha PJ ’
napaelibHi npsmi. Hexaii AB=AC=BC=x; Z/CBD=«. 3 ¢ D —
npsaMOKkyTHUX TpukytHukiB BCD 1 ABE nictanemo o

ol
BD=b=xcosa; BE=a+b= xcos(——a} Po3B’s3yt0un
8
b? 1
CHCTEMY PIBHSHb COSax=— ; Sina = 1—— ; - Puc. 2.15

3
MaeMO a+b= x(cosgcos(wrsm—sm J a+b= x(—cosw+§sma}

a+b= X(EE £1 — j( b? 'x=¥\/a2+ab+b2.
X X

2

3aoaua 2.1.15. ]JloBectn, 1m0 mpsiMa, CUMETpUYHA 3 MeEI1aHOK B1AHOCHO
OICEeKTpUCH BHYTPIIIHBOrO KyTa TPUKYTHUKA, MOAUISE TPOTHIEKHY CTOPOHY Ha
YaCTHUHHU, MPOMNOPIIiiHI KBagpaTaM MPUJIETINX CTOPIH.

Jloseoenns. B tpuxyrauky ABC (puc. 2.16) BL — Gicektpuca; BM — meniana;

BN — mpsama, cumerpuuna BM BigHOCcHO Gicektpucu BL. Hexaii AN=x, NC=y,
. ) X+Yy .
BN =n, AM =m. Toni 2S,;, = xh, =ncsin ZABN , 25, :Thb =masin ZMBC , ne h, —

BUCOTa, OnyiieHa 3 BepmuHu B Ha AC. Ockinbku ZABN = /MBC, TO
8

X+Yy n-c
=, 1
X 2 m-a ()

AHanoriyHo, 2S,,. = yh, =nasin ZNBC,

2S au =%hb =mcsin ZABM .,
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Puc. 2.16 Ockutbku ~/NBC = Z/ABM ,TO

_Xxty na
Y=o )

()

2
[Moxinuemu (1) Ha (2) aicraneMO X C—z
y a A
3aoaua 2.1.16. [loectu ¢dopmyny I['epona
s=\p(p-a)(p-b)(p—c). .

Jloeedenna. Ockinbku y TpukyTHUKY ABC

A B C A B C

) 2.47 ctg — +ctg — +ctg — = ctg —ctg —ctg —:

(puc ) g +Clg—+ctg - =clg—clg—ctg—; ;

ctgézﬁ, ctgﬁzp—_b, ctggzﬁ, TO Puc. 2.17
2 r 2 r 2 r

p—a+ Pr—b+ p-c :(p—a)(pr—gb)(p—c)’ a60 (3p-2p)r’=(p-a)(p-b)(p-c).

TTOMHOXHMBIIKM OOW/IBI YaCTHHHU PiBHOCTI Ha p, KicranemO p’r’=p(p-a)(p-b)(p-c)
BpaxOBytoun, 1m0 S=pr, Maem0 S’=p(p-a)(p-b)(p-c). 3sigcm

s=\p(p-a)(p-b)(p—c).

3aoaua 2.1.17. JloBectu, mO B TPUKYTHUKY ABC

A
a_l;c:anI, ne p — miBnepumerp, M, n, | — Bigpizku Al, BI,
Cl, | — iamenTp.
r r r
/loseoennsn. Maemo Al =% BI =—Fg" Cl = c
sin— sin— sin—
2 2 2
C
3 3
(puc. 2.18). Al-BI -Cl = rrar _ARC_4re.3 Puc. 2.18
. . B.C r
4Rsin—sin—sin—
2 2 2
. abc abc 4R-S-r abc  mnl
1HIIOr0 OOKY, BpaxOByro4H, 1110 R =S MaeMO T: 3 =4Rr . Orxe, T:T'

3aoaua 2.1.18. JloBect popmyny Eitnepa Ol =R*—2Rr,
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/JIogedenns. 3 TPUKYTHHUKA OI/B 3a TEOpEMOIO KOCHUHYCIB
OI? =0B” +BI*-20B-Bl cos /OBl . Ane OB=R, BI :LB, ZOBI :[E—(goo— A)j,
sin— 2
2
TOMY

: B . B
’ 2Rr3|n(A+2j sm(A+2] 4R5in2‘sinBsinC

Ol?=R%*+ 5 5 =R?_-2Rr- _ 2B 2 |_
sin®? — sin— sin— 2Rsin? —
2 2 2 2
A-C A-C A+C A+C
cos —Cos +C0S cos
R2_2R-r- 2 2 2 :R2—2Rr—§:R2—2Rr.
sinE sin—

3a0aua 2.1.19. B x0ono Bnucanmii Onykimii yotupukytHuk BACD. B
tpukytHuku BCD, CDA, DAB, ABC Brucan0 k0ja, pajiycu sKUX BIAMOBITHO I, I2,

I3, rs. JloBectn, mo r,+r,=r, +r, .

Jloseoenns. 1103HaunMO R pasmiyc kOna, OnMucaHOr0 HaBKOJIO YOTHPHKYTHHUKA
ABCD (puc. 2.19), mnHexaih TakOkx «BAC=,/BDC=q;
/CAD=«/DBC =4, ZACD =/ZADB=y; ZABD = ZACD =¢.

Pozrasinemo TPUKYTHUK BCD:

= 4Rsin§sin%sin% =R(cosa+cosf+cosC—1). AHaNOriuHo,

r, =R(cos B+cosp+cosD-1); r,=R(cosp+cosy+cosA-1); A
r,=R(cosa+cosy+cosB-1) ( tyr 4, B, C, D — xymu
yotupukytHuka ABCD). Puc. 2.19

Ockinbku A+C =180, TO cos A+cosC =0 i I, +T, = R(C0Sa+C0S 3 +C0S y +C0sp—2)
, I,+1, =R(cosa+cos f+cosy+Cosp—2). OTKe, I+, =T,+T, .

3aoaua 2.1.20. 3naiiTy 1m0y BOUCAHOT0 B KpYT YOTUPUKYTHUKA 31 CTOPOHAMU

a, b, cd.
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Po3¢'sazannsa. Hexaii y yortupukyrauky ABCD (puc. 2.20) AB=a, CD=c,
AD=d, BC=b; S — mnoma yotupuxyrauka 4ABCD. Toxi

S :%absin B+%cd sinD. Ockinbku B+ /D =180°, TO

S :%(ab+cd)sin B. 1)
Hami MaeMO AC?=a’+b*—-2abcosB;
CA’ =c?+d?-2cd cosB, TOMY
a’+b*—2abcosB=c’+d*+2cdcosB, 3BIIKHA
2 2 2 2
cosB =2 +b —c —d , TOMYy Puc.2.20

sin? B =1-cos” B:1—<az+bz_cz_dz)2 _ 4(ab+Cd)2_(a2+b2—c2—d2)2 =
4(ab-+cd)’ 4(ab+cd)’

((a+b)2_(C_d)z)'((Cer)z_(a_b)z) (a+b+c—d)(a+b—c+d)(c+d+a-b)(c+d—-a+h)

4(ab+cd)2 4(ab+cd)2

. Hexait a+b+c+d=2p, TOmi

2(p-a)(p-b)(p-c)(P-d)

ab+cd

sinB =

2)

[TincraBnstoun Bupas (2) y Bupas (1), niCTaeMo:S:\/(p—a)(p—b)(p—c)(p—d)
[51,242].

4)Mem00 00n0OmixcH020 nepumempa

3aoaua 2.1.21. Y npamOkyTHOMY TpuKyTHUKY ABC (£LC=90°) AK3 = m, BK3 =

n. 3HaiTH oy TpukyTHuka ABC.
Po03¢’a3annsn. BBenemO mnepuMerp 2p.

Toxi AK,=p-a, BK,=p-b

Puc. 2.21
S?=p(p-a)(p-b)(p-c)=p-m-n-r, S*=S-m-n,

3BIIKM S=m-n.
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3aoaua 2.1.22. Y npsmMOKyTHOMY TpUKYTHUKY ABC ( £C =90°) 4epe3 BepIIUHY
C npoBeneHO Biapi30k CD (touka D Hanexxutb cTOpOHI AB) Tak, 10 KOJIO0 BNKCaH1 y
tpuxyrauku CAD i CBD, pisHi Mik c06010. J[0BecTH, 0 CD =+/S .

Jloseoennsa. BpenemMO mnoO3HadeHHs CD=x (puc. 2.22). OueBuaHO, 1110
S =S, +Spcs = Pih+ P, =(p,+ P, )1, A€ p11 p2 — nmiBnepuMeTpH TpUKYTHUKIB ACD 1

DCB; r1 — paaiyc piBHUX KiJ, BIIMUCAHUX Y 11 TpUKYTHUKH. OTXe, 1, = S . S5
Pp+P, P+X

[Toznauumo /1, I> inuentpu TpukytHukis ADC 1 CBD. I3 moaibHOCTI TpUKYTHUKIB AIB

1 [1/]> micranemMO r _ %  Hexaiit Fi N — TOukn c

c
r-r Ll

JNOTHUKY K11 10 cTOpOHU AB. Ane 1,1, =FN=FD+DN,

ne FD=p,—a, DN =p,—b.

TakuMm yuHOM L1, =p,—b+p,—a=p+x-b-a.

5 B F D N A
O 9 p = ¢ y
TKE I T x_b_a Puc. 2.22
P pP+X

x*=p-(b+a-p)=p-(p—c). Ane r=p-c, Omke x* = pr=S. 3Bincu x=4/S.

2.2. 3acTOcyBaHHSI MeTOY JAONOMiKHUX MOOY/A0B Npu pO3B’A3yBaHHI 3a71a4
B 7 — 9 kjacax
1)Mem00 00nOmisicHux moyox
JIonOmixcna mouxka — yenmp KOna
3aoaua 2.2.1. JIoBecTH, m0 B TpUKYTHUKY ABC:
1) S=r-p;

A
2) s =3¢
4R’
3) S=R-p,;
0
4) S=r _(p-a), Puc.2.23
B
CK f/
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ne S — mwionia TpukytHuka ABC; p — mBOEPUMETP; PH — MIBOEPUMETP TPUKYTHHUKA

HiH2Hz3; ra — paaiyc 30BHI BnucaHOro K0ia, sike 10TUKaeThCs 10 cTOpOHu BC.
Jl0eedennsa. JIoBeneM0O Gpopmyiy S = i—bRC (ymOBa 2).

Omnyctumo0 Bucoty AH1 i 3 TOuku O OmyctumO nieprienaukysip OM> Ha CTOpOHY

AC (puc. 2.24). Tpuxyrauku ABH1 1 AOM> noni6Hi: R_ L, OTXe, h, = E, S _be
c 2.h 2R' a 2R
L 5=
4R

I L

Puc. 2.24 Puc. 2.25 Puc.2.26
JloBenem0O ¢popmyny S=R-p,(ymoBa 3). Cnoyarky noBeneMo, mo OA L H,H,
(puc. 225). Cnpasui, <ADH,=/AH,H,+/H,AO. Ane /AH,H,=/ABC=B,
/H,A0=90°—B, OTKe, ZADH, =90°.

[Toznauumo Si, Sz, S3 BiAMOBIAHO TwIONI 4OTUpUKYTHUKIB AH>OH3, BH1OHs3,

CHiOH, (puc. 2.26). TOm S, =S, +S,+S,. Ane 81:%R~H2H3, sZ:%R.H1H3,

1 : 1
Sy =5 RHiH, i Sy =ZR(H,H; + HH; + HH, ) =R p,,.

JloBenemO teriep ymOBY 4. [103HaunMO |2 eHTp 30BHI BricaHOro koma, Ki L —
1oro Touku A0TuKy A0 npsimux AC 1 AB (puc. 2.27). BpaxoBytouu, 0 AK = AL =p,
MaeMO S, =1,-P; Sy, =S+r(p-b)+r,(p-c), 3BiAKH
r,-p=S+r,(p-b+p-c), oTxe, S=r,-p—r,-a=r,(p-a).

3aoaua 2.2.2. MaemMO 4OTUPUKYTHUK BIIMCAHHUU B

KOJI0 1 OnrcaHui HaBKOJI0 KOja. J{oBectu, 1m0 mpsimi, sKi
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CHONy4aroTh TOYKM JOTUKY HOPOTWIEKHMX CTOpiH 3  KOJIOM  B3a€MHO
NEePIEHINKYIISPHI.
/l0gedenna. 1103HaunMO [ 1EHTp BOMCAaHOTO B

yotupukyTHuk ABCD komna (puc. 2.28), M, N, L, K — Toukn

JNOTHKY KOJIa 10 cTOpiH. Maem0 /LMK :%ALIK :90°—g;

ZMLN :%LMIN :900—% (B i D kyrm YOTUpUKYTHHKA
B+D
ABCD), otxe, ZLMK + ZMLN =90°+90° - =
Puc. 2.28 =90°+90°-90°=90°, TaKMM YMHOM MEL =90°, 1m0 JO0BOJIHTH

TBEPKCHHS 3a/1a4i.
Po3zensinem0 3aoaui, 6 sikux n06yo0ea yenmpa O HeOuesuoHa.
3aoaua 2.2.3. Hexait AB i CD — ocuoBu Tpamnenii (AB>CD), O — TOuka
neperuny miaronaneit AC 1 BD, mpuuomy tpukyrHuk COD — piBHOCTOpOHHII.
JloBectu, mo cepeannan BiapizkiB OA, BC, OD e Bepmmnamu piBHOCTOPOHHBOTO

TPUKYTHHUKA.

Jloeeoennsa. Hexait K, L 1 M — BianOBigHO
cepenunu Biapiskie BC, OD i OA (puc. 2.29).
Ockutbkn  TpukytHuk COD — mnpaBuibHMi, TO
tpukyTHUK AOB Tex mpaBunbHUH, 3BiAKH BC = AD.

Kpim t0ro, ockineku LM — cepens JiHis TPUKYTHHKA

ODA, 10 LM :%BC.

Puc. 2.29 B npapunpaux TpukytHukax COD 1 AOB menianu CL 1

BM e Bucoramu, OTxe, TOuku B, C, L, M nexarp Ha k01 3 ieHTpoM K 1 miamMmeTpom

BC, 3Binku KL =KM :%' BC =LM , 10 10OBOAUTH TBEPKEHHS 3aa4l.
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3aoaua 2.2.4. ]loBecTu, 10 CEpPEAUHHUU
NepPHeHIUKYJIISAp 10 BiIpi3Ka 3 KIHISIMA B OCHOBaX BHUCOT
TPUKYTHUKA MOALISIE MPOTHIICKHY CTOPOHY HaBITLIL.

Jl0eedenna. OnucyeMO HaBKOJIO YOTHPUKYTHUKA
H>H3BC k050, niametp aK0ro 30iraetbcs 3 Biapizkom BC,

a IICHTP — 3 CepeIMHOIO Bipi3ka — TOUKOr0 M1 (puc. 2.30).

OCKUIbKM CepeIMHHUNA MepneHIuKyIsp 10 x0pau HoHs3
MPOXOIUTh Yepe3 LEHTp KOma, TO TOYKa M1 HAIEKUTh

IbOMY MEPIECHANKYISPY, M0 ¥ JHOBOIUTH TBEPIKCHHS

Puc. 2.30 3ajadi.
JIonOmixncni mOuku — yyo0si mOuKu MpuKymHuKa.

3aoaua 2.2.5. Tpu xOna OgHAKOBOrO pajgiyca R mepeTHMHaIOThCS y CHIIbHIN
TOuIl S 1 B TOukax M, N, P, npuuOmy TOUKa S 3HAXOAUTHCS BCEPEAMHI TPUKYTHHKA

MNP. Josectu, mo Touku M, N, P 5exxats Ha K01 TOrO0 >k camOro pazaiyca R.
Josenenns. Criomyuanmo Touku M, N, P, S (pwuc.
2.31). Ockinbku KOja piBHI MiXK cO0010, TO AYrH, 10
CHOy4aroTh TOUKH iX TIEPETHHY, PiBHI, a OTKE, PIBHI 1
napu KyTiB (BOHU MO3HA4Y€H1 HA PUCYHKY). I3 piBHOCTI
KYTiB BUIUIUBAE, 10 TOYKA S — OPTOIEHTP TPUKYTHHUKA

MNP, a 3HaunTh, KONO, OnKicaHEe HABKOJIO TPUKYTHUKA

MNP, mae Takuit camuii paaiyc, K 1 Oyap-aKe 13 TphOX
JTaHUX KiJ1, TOOTO R. Puc. 2.31
3aoaua 2.2.6.Y cepenuni TpukytHuka ABC naHo A
NesiKy TOuky M Taky, mO 1o TpuKyTHUKiB AMC,
BMC, AMB piBH1 Mix c000r0. J/[0BecTH, 1110 TOYKH A,

M, My HanexaTh OHINA MPAMii.

/lIogedenna. Hexan mioma tpukyrHuka ABC

nopiBHIOe S. TOA1 MOl pIBHOBEIMKUX TPUKYTHUKIB  C M T1 f, 8

AMB, BMC, AMC nopiBrioroTs %s (pc. 2.32). Puc. 2.32
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Posrnssnemo tpukyrauku ABC 1 BMC. Binpizku AH1 1 MT1 — ix Bucoru. Toxi

MT, 1 1 MMl:l, 3BIJIKH M =2 . AHanOrivyHo, m:2, Mi 1 My — TOYKH

AH, 3 AM, 3 MM, MM,

nepeTuHy npoaorxenb AM 1 BM i3 croponamu BC 1 AC, otxe, AM1 1 BM> — Meniadu,

TOOTO M — 1ieHTpOi, 0 AOBOIUTH TBEPXKCHHS 3aj1aul.

3aoaua 2.2.7. Jloectn popmyny ['epOHa S = \/p( p—a)(p—b)(p-c).

Jloseoenna. Hexait I, — 1ieHTp 30BHI BNHMCAHOTO KOJa, SIKE JOTHKAETHCS 10

ctoporu BC tpukyrauka ABC; T — TOuka 10THKY A0 OpsaMOi AB; s — paaiyc np0ro

Kona (puc. 2.33). 3 npAMOKYTHOTO TpuKyTHUKA [,TB BUIIMBae r, =(p —c)ctg% :

Biaowo, m0 r=(p-b)tg . Omwe, m,=(p-b)(p—c). a60 ——.~=(p-b)-(p-c)

3Binku S*=p(p-a)(p-b)(p—c), adbo S :\/p(p—a)(p—b)(p—c) :

A

/IonOmiscna mouka — cepeouna iopizka
3aoaua 2.2.8. OnnHa 3 miarOHaiei Bimucasoro B KOJIO
YOTUPUKYTHHUKA € JiaMeTpOM 1bOro koma. Jlosectu, 1m0
npOeKIii MNpPOTWIEKHUX CTOpIH YOTHUPUKYTHUKA Ha

JpYTy AlarOHajb piBHI MK cOO0I0.

Jl0eedenna. Hexait niaronanb AC 4OTUPUKYTHHUKA

ABCD € niametrpom kona (puc. 2. 73). Iloznauumo M1 L

npoekmii T0u0Kk A 1 C nHa miarOoHans BD.

Puc. 2.33
3 cepequnu O Bimpizka AC mpOBeaeMO npsaMy, napanenbHy Biapizky LC. Lg mpsima
nepeTHe Bipiz0k AL y HOro cepenuni — t04ri K (TeOpema
daneca). A ockubku KO || AM, TO Bipi30k KO mepeTHe

ctopony LM tpukyrnuka ALM y Toumi FE, sdka €

cepennnaOio LM. Otxe, LE=EM 1 DL=BM, mo0 10BOAUTH p

TBEPJIKEHHS 3aJ1a4i.
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3aoaua 2.2.9. O0uuciut KyTd piBHOOEAPEHOr0 TPUKYTHUKA, BHCOTA SKOrO

BJIBIU1 MEHIIIA OiceKkTpucHu KyTa npu OCHOBI.

Puc. 2.34

Po3¢'azanna. Y tpukytauky ABC maemO0 AB=AC, AD — BucOra, LC —

Oicextpuca (puc. 2.34). [1oznaunmo £ — cepeauny Biapizka LB. Toxi DE = %CL =AD

, OTxe, «DAE=_,AED. Ilosmauum0 ~ACB=x. Otmxe, ~EDB-= % x, <EBC=x,

ZAED = 3—2)( , /BAC =3X. MaemoO

PIBHSIHHS X+ X+3Xx=180°, x=36°.

A

C D 8

Puc. 2.34 Puc. 2.35
JIOnOMmidcHi mOuKu — cumempuyHi mOuKu
3aoaua 2.2.10. Bucora i MmefiiaHa TPUKYTHUKA, 110 BUXOAATH 3 OJIHI€T BEPIINHH,
NONUISAIOTh 1€ KyT Ha TpW piBHI YacTUHU. JlOBecTH, 10 MaHWA TPUKYTHUK
NPSAMOKYTHHH.
/Jl0eedenna. Hexait ~ACD=/DCM = /MCB ( puc. 2.35). Bin06pa3um0 Bepiuny
C BimHOCHO AB y 1Ouky Ci. JloBeneMO, mO TpukyTHUK BCCi1 — piBHOCTOpOHHIM.

Ockinpku BC=BC, i 2DM =BM, 10 TOuka M y TpukytHuky BCCi € TOYKOIO

nepeTuHy Mefiad 1 6icektpuc. OTxe, 1€l TPUKYTHUK PiBHOCTOpOHHIHN, a ~ACB =90°

Jlonomiscna mouka — mouka \W
3aoaua 2.2.11. Y nHepiBHOOenpeHOMY TPUKYTHUKY ABC 3HaiiTu kyT C, SKIIO
BIIOMO, II0 UEHTp KOJia, OMMCaHOr0 HaBKOJO TpUKYTHUKA MiM>M3, HanexuThb

oicextpuci kyra ACB.
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JlIoseoenna. Hexaii Q — 1ieHTp KOj1a, OMMCaHOTr0 HABKOJIO TPUKYTHUKA M1MoM3
(puc. 2.36). Ockinmbku TOYka Q HAJICKUTH
CEepeIMHHOMY NIEPIICHIUKYIIAPY Biapizka M1M>, a 3a
ymOBO0 CQ — OGicektpuca kyra ACB, TO TOuka Q,
gk 1 TOuka W, HaJleX)KuTh KOy, OMMCaHOMY HaBKOJIO

TpukytHuka  CMiM,. Otrxe, YOTHPUKYTHUK

A

CM:1QM: € Bnucanum B KOmO. II03HauMMO x KyT

M1CM>. Toai 2x+x=180°, x =60°.
2)Mem00 00nOMINCHUX NPAMUX
II0oyo0ea napaneavnhux npamux
3aoaua 2.2.12. JloBectu, MO KyT 3 BEPIIMHOIO B CEepeuHI KOIa AOPIBHIOE
MiBCYyMI YT, 1110 3HAXOASATHCS MK HOr0 CTOpOHAMU.

A Jlogeoenna. Hexait xopmu AB 1 DC

D
nepeTUHarThes B TOUI £ (puc. 2.37). JloBenemo,

mo ZBEC = #, 1€ o 1 f — rpagycHi BUMIPH JIyT

8 BC1AD. IIposenem0 x0pay A P, napanieiabHy XOp/i

c DC. Ockinmeku myra PC nopiBHIOE ay3i AD, TO

WUPC=« 1 LPABZ%(UPC-FUBC):&;'B.

Puc. 2.37

3aoaua 2.2.13. J]Ia x0Ona paniyciB R1 i R2 10TMKaroThCs 30BHINTHEO. Bigcrans

BiJl TOUKH MOTUKY 10 CHUILHOT MOTHYHOI n0piBHIoe d. JlOBecTH, m0 Ri + Ri = 5
1 2

Jloseoenna. T103aaunmo O1 1 O nentpu xin (puc. 2.38), A i B — TOUKH JOTUKY
CHUIbHOI OTMYHOI, 7 — TOYka N0TWKY Kil. Hexait O,A=R, O,B=R,. [IpoBenemo

yepe3 TOuky O mpsimy, mapanenbHy OOTHYHIN AB, sika meperHe BiApi3Ok TL,

NEPNCHANKYIIpHUN 10 mpsMOi AB, y Toumi D. TlosmaummO DT =x. OCKITbKH
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Rz(Ri_Rz)_ 2R1R2
R+R,  R+R,’

X R
R1_R2 R1+R2

O,A|O,B||TL, MmaemO , d=R,+x. OTxe, d=R, +

a0 -+ ==,

R
3aoaua 2.2.14. Ha ctoponax AC 1 BC tpuxkytHuka ABC B3410 TOukH K 1 L Taxk,
mo0 CK:KA=a:b, CL:LB=c:d. B axOmy BigHOIIEeHHI TOYKa niepeTuHy M Biapi3kiB
AL 1 BK nimuth i Bipizku?
Po36'azanna. Ilposenem0 KE || AL (puc. 2.39). Toni KM :MB=EL:LB. Hexai

BC =1. Ockinbku CL:LB=c:d, TO CL:LI; LB:LI.
c+d c+d

Kpim TOro, ockineku TO4ka E numrte BiapizoOk CL y BigHOmEeHHI a:b, TO

EL=—2 cL=—P ._® | Omke, KM:MB=EL:LB=—2C
a+b a+b c+d (a+b)d
AHanorigyHo 3HanuaeMO, 1110 LM = ad .

MA (c+d)b

A

Puc. 2.39 Puc. 2.40
II06yo06a nepnenOuUKyaApHUX NPAMUX
3aoaua 2.2.15. JloBectu, 1m0 OiceKTpuca BHYTPIIIHBOrO KyTa TPUKYTHUKA
noJiIsie MPOTUIICKHY CTOPOHY Ha YAaCTWHU, NMPOMOPIiKHI JBOM I1HIIMM CTOpOHAM
TPUKYTHHUKA.
Jlosedennsa. Ha 6icextpucy CL 3 TO4OKk 4 1 B OmycTuMO nepneHaukymsapu AE i

BF (puic. 2.41). Tpuxyramxn BFL i AEL moniGui % - %. Tpuxyrruka AEC i BFC

mo10H1: BC _BF [1opiBHsIEMO IpOIOPIIT: BC_BL
"AC AE P POHOPHIL: e = AL



56

F

Puc. 2.41 Puc. 2.42

3aoaua 2.2.16. [liarOHanmi BOMCAaHOrO y KOJIO YOTHPUKYTHUKA B3a€EMHO
NepneHIuKysapHi. BincTtanb Biag ILeHTpa KOjia 10 TOYKM TIEPETHUHY aiarOHaie
NOpiBHIOE t. 3HANWTH BIZCTaHb MIX CEpeAMHAMH J[lar OHAJICH.

Po3¢'azanna. Y uotupukytHuky ABCD (puc. 2.42) Q — TOuYKa MEpETHHY
niaroHaneit; O — nenTp onucaHoro kona; E 1 L — cepenunan aiaronaneii. Crioaydyumo
T0uky O 3 TOukamu E i L. Togi OE L AC i OL LBD, i
yotupukytHuk QEOL — mpsamokytHuk. Orxe,
EL=QO =t.

3a0aua 2.2.17. JIBa KOma MCPETUHAIOTBECT Y g

Toukax A i D. B KkO)XkHOMY 3 HUX MPOBEAEHO JiaMeTpH
AB 1 AC. Jlosectu, m0 Touku B, D 1 C nanexxats OH1N psMiii. Puc. 2.43
Jloseoenns. TlposenemO crinbHy x0pay AD (puc. 2.43). Ockinbku AB 1 AC
niameTpu, T0O ZADB = /ADC =90°, 1 TBep>KCHHS 3a71a4i I0BECHO.
II06y006a pienux 6iopizkie ma 8iopi3Kie negnOi 008HCUHU
3aoaua 2.2.18. ]IBa x0na n0TukaroThcs 30BHI y TOUI A. Touku B 1 C — TOYKH

JMOTHUKY CIILHOT 30BHIMIHBOI JOTUYHOI 000X Kin. JloBecTH, mo kyt BAC npsmuii.
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JlIoseodennsa. 1IpoBeneMO depe3 TOUKY A CHUIbHY JOTHYHY 10 000X Kl (pHC.

2.44). lla notuuna nepetne BC y t0umi D. Ockinsku BD =DA=DC, TO AD :%BC :

oTxe, Z/BAC =90°.

B
D

B,

Puc. 2.44 Puc. 2.45 Puc. 2.46
3aoaua 2.2.19. JloBectn, mO SKII0 MK CTOPOHAMH TPUKYTHHKA MAa€ MiCIe
3aJIeKHICT a° =b®+bc, TO A=2B.
Jloseoenna. Ha nponosxenHi CA BiakimageMO BiapizOk AK =c(puc. 2.45).

Posrnsinemo Tpukyrauku ABC 1 KBC. JloBenemO, 1m0 iX CTOpOHH MPOMOPITiiHI.

Cnpasni, 3a yMOBOI0 a® =b(b+c) ab0 %=b%;c.

[li TpukyTHUKM MaroTh criuibHuM KyT C, TOMy /A= /CBK, /B=/AKB. OTxXe,
ZA=/B+/ZAKB=2/B, 0TKe, A=2B.

3aoaua 2.2.20. Ha cTOpOHax TpUKYTHHMKA 032 HUM IO0OYIO0BaHO KBaJpaTu.
JloBectu, mO BiApI30K MpsAMOi, SKUM CrOIy4ae BEpPIIMHU CTOpIH KBaJpaTiB, 1110
BUXOZATH 3 O/IHI€1 BEPIIMHU TPUKYTHHKA, BIBIY1 OLIBIINIA, HIK MeJllaHa TPUKYTHHKA,
sKa MpOBE/IeHA 3 TI€1 K BEPLLIUHHU.

/Jl0sedenna. Hexaii Ha cTOpOHax AB 1 BC no6ynosan0 kBaapatu ABDE 1 BCFK
(puc. 2.46). IlogoiMmO w™menmiany BM>. J[licranemO mnapanenorpam ABCBi. Y
tpukytHukax BDK 1 BCBi: DB=BA=CB,BK=BC, «DBK=/BCB,. Omxe, mi

TPUKYTHUKH PiBHI MK c00010 1 DK = BB, =2BM, .
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3a0aua 2.2.21. Kyr B 1pu BeplIuHi
piBHOOEIPEHOr0 TPUKYTHUKA JOpiBHIOE 80°. VY
IJIOUIMHI TPUKYTHUKA BUOpaHO TO4YKy D Tak, mio
/DAC =30°, /DCA=10°. 3naiitu kyr ADB.

Po3¢'azanna. 1106ynyem0 CK = AK = AC (pwuc.

2.47). Tpuxkytauk AKC — piBHOCTOPOHHIH.

Puc. 2.47
Ockimbkn ACBK = ACDA, TO CB=CD. Otxe, Z/CBD = /CDB = M =70°.
Takum  4yumHOM, ADB =360°-140°— y
—70° =150°.
3aoaua 2.2.22. Bcepenuni kyra 60° ¢
3HAXOIUTHCA TOYKa M Ha Bixcradi a i b Bix
CTOpIH KyTa. 3HANTH BIJICTaHb BIJ ITI€l TOUKU O A N~

J10 BEPIIMH JaHOr0 KyTa. Puc. 2.48

Po3¢'a3anna. Hexait MA=a, MB =b (puc. 2.48). [IponoBxumM0 MB 10 nepeTuHy
31 croporOw OA kxyra AOB B tOoumi C. 3 tpukyruka AMC, ne ~AMC=/AOB,
3HaX0aUMO MC =2AM =2a. OTke, CB=CM + MB =2a+b.

3 Tpuxyranka COB, OC=20B, 3HaxOmumO (20B) —OB?=(2a+b)’. Orxe,

\/§(2a+b).

3

OB =

3 tpukyrHuka OBM BuruBae OM = %xlaz +ab+b* [51,277].
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BHCHOBKH 10 APYTroro po3aiity

VYcnimHe po3B’s3aHHS 0aratboxX 3ajad 3aleKUTh BiJ YMIHHS CKOPHCTaTHUCS
JOMIOMDKHUM TPUKYTHUKOM (200 JIaHLIIOrOM HEpIBHUX TpPUKYTHHUKIB). Illykanwmii
eIeMEHT (Irypu po3MIAIaEMO SIK €JEMEHT JAESIKOrO TPUKYTHHKA, KU MOXHa
po3B’s13aTu. BialykyemMo Ha MamOHKY 710 3a/1a4l TaKUil TPUKYTHUK (200 yTBOPIOEMO
Horo, MpoBIBIIM MOTPIOHI BIAPI3KH). 3amada Oyne po3B’sI3aHOI0, SIKINO 3HANJICHHIM
eIEMEHT IIbOT0 TPUKYTHUKA 33J0BOJILHSIE YMOBY 3ajadi. SIKIIO Hi, TO BPaXxOBYIOUYH
3HaWJICHUI eNIEMEHT, BIAIIYKYEMO Ha MAIIOHKY (UM OyayeMoO) IpYruil BU3HAUCHUN
TPUKYTHHUK. K10 3a/1a4y 3a710BOJIbHSIE 3HAWIEHU €JIEMEHT JPYroro TpPUKyTHUKA,—
BOHA PO3B’si3aHa. B iHIIOMY BUMAAKy BIAIIYKYEMO TPETi BUSHAYEHUI TPUKYTHHK 1
T.J. IOTH, IOKU HE JICTAaHEMO TaKUW TPUKYTHHUK, CTOPOHA UM KYT SIKOT'O € PO3B’SI30K
3amadi. PiBHI JOMOMIXKHI TPUKYTHUKH BUKOPUCTOBYEMO JJIsi OOTPYHTYBaHHS PIBHOCTI
BIJIPI3KIB (KYTiB)—BKJIIOYAEMO iX Yy PIBHI TPUKYTHHMKHU; SIKIIO HA MATIOHKY TaKUX
TPUKYTHUKIB HEMA€E, TO Oyayemo ix. [Ipu moBeieHH1 METpUYHKX CIT1BBIIHOIICHb, SIKi
MICTATh PIBHOCTI APYrOro CTENeHs, BBOJAUMO MO10H1 JOMOMIKHI TPUKYTHHUKH.

VY miapydyHHUKY BUIUISIOTHCS JIiHIT pO3MIIIIEHHS 3a7a4 3a BUJIAMH JOIIOMIXKHUX
€JIEMEHTIB. 3a/1aul KOXHOI1 JIiHI1 PO3B’S3YIOThCSI aHAJIOTTYHUMHU CIIOCO0aMH, a 3aj1adl
BCIX JIIHI{ MarOTh CIIUTBHI MIIXOIX 10 O3B’ si3aHHA. To/1 HaBUaHHS pO3B’A3yBaTH TaKi
3a/aui nependayae: GopMyBaHHS CIIOCOOIB pO3B’sI3aHHA 3a7a4 BUJUICHUX JIIHIN Ta
YTOYHEHHS 1 y3araJIbHeHHsI ITUX CIIOCO01B MO Mipi BUBUYEHHS ITPOrPAMHOTO MaTepiay.
YuM 3MICTOBHIIIE y3arajibHEHHS CIOCO0Y pO3B’sA3aHHS, TUM BIH OXOIUIIOE IIUPIIIE
Koso 3a7ad. EQexTuBHICT, HaBUaHHS 3a0€3MEUyeThCSl CHCTEMAaTH3aIl€l0 3a7ad Ta
MOALIOM X Ha 3MICTOBI OJIOKM 3a PIBHSAMHU CKJIQJHOCTI (crernudika BKIIOUCHHS
JOTIOMDKHHMX JaHWX) 1 cmocobamu po3B’s3aHHSA. HaByaHHS 3acTOCOBYBaTH
JOTIOMDDKHI ~ €leMeHTH repeabayae: 1) po3B’si3aHHS TUIOBOI  3ajavi, Je
BUKOPUCTOBYIOTBCSI BCl omepauli crnoco0y AisUIbHOCTI; 2) BHAUIEHHS CIOCOOY
JISIIBHOCTI; 3) 3aKpIIUIEHHS oneparlii crnoco0y AisIbHOCTI JI0paHUMU BIpaBamu; 4)

YTOYHEHHS a00 y3arajbHEHHS CIOCO0Y MIsITBHOCTI B IIPOIIECl HABYAHHSI.
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PO3 L1 3. EKCIIEPUMEHTAJIbHA I[IEPEBIPKA METOIMKHA
O®OPMVYBAHHA B VYYHIB 7 — 9 KIJIACIB BMIHb 3ACTOCOBYBATHU
JOIIOMDIKHI EJIEMEHTH I1PU PO3B’AAI3YBAHHI 3AJIAY

3.1. Bukopucranus negaroriuaoro nporpamaoro 3acody GRAN-2D npu

PO3B’SI3yBaHHI reOMeTPUYHHUX 32124

CydacHni iH(bopMaIliiiHi TEXHOJOTIi HAaBYAaHHS y CEpPEeAHIA MIKOM CHpPUSIOTH
pO3B’sI3aHHIO TIpoOJieMH 1HTEeHcU]iKaIlli Ta ONTHUMI3allii HaBYAIbHO-BUXOBHOI'O
npolecy Ta aKTHBI3alli 1 PO3BUTKY TBOPYOrO MHCICHHS Y4HIB. TexHomorii
KOMIT' FOTEPHOT0 HaBYaHHS CIIPUSAIOTH 1HIAWBIAyami3aiii Ta audepeHiialii npouecy
HaBYAHHS, peani3allii JisIbHICTHOrO MiAX0Ty, 3a0e3MeuyIoTh pallioHa i3aIliio mpari
BunTens W yuHs. CydacHi mefaroridydi JOCHiPKEHHS BKa3yIOTh Ha TOHM (akT, 10 JJIs
NepeBaXHOI OLIBIIOCTI YYHIB MPUTaAMaHHUN HAOYHO-00pa3HUIl TUIl MUCIEHHS. J{s
JIOACH 3 TaKMM THUIIOM MHUCIEHHS HAOYHICTh € HEOOXIJHOHI CKJIaJ0BOIO, SIKE
3abe3neuye eheKTUBHE PO3B'SI3aHHS 337a4 Ta BCTAHOBIICHHS 3B’ 13Ky HOBOTO MOHSTTS
3 yXe BiioMuUMH. B CBOIO uUepry BUKOPMCTAHHS HAOYHOCTI MPOTpaMHUX 3acO0iB
JIOTIOMAara€e y4HsiM PO3BHBATH MPOCTOPOBY YSABY 13 (OPMYBaHHSIM PI3HOCTOPOHHIX
ySIBJIEHb PO BIACTUBOCTI T€OMETPUUYHUX O00'€KTIB, IO € HEOOXIAHOK YMOBOIO MpHU
BUBYEHHI IIKUIBHOTO KypCy IJIaHIMETPii.

OguuM 3 Teplmux BITYU3HSHUX MPOrPaMHUX 3ac00IB MOXKHA BBaXKaTu
IpOrpaMHUIl KOMIUIEKC IJIi MIATPUMKH HaBYaHHA MaT€MaTUKU — MeJaroriyHui
nporpamuuii 3aci6  GRAN (IIII3 GRAN), Jlo ckiagy mporpaMHO-METOAMYHOTO
kommiekcy GRAN  Bxomare IIII3 GRAN1, GRAN-2D, GRAN-3D, sxi
3a0€3MeuyoTh MATPUMKY BUBUYEHHS PO3ALTIB IUTAHIMETPl Ta CTEPEOMETPIi, areop 1
MOYATKIB aHaji3y, OKpPEeMUX NUTaHb 3 Teopli KWMOBIPHOCTEH 1 MaTeMaTHUYHOI
CTaTUCTHKH, a TAKOXK OKPEMHX po3aitiB (izuku B mikoi (7-11 kinacu). 3a 101MOMOror0o
GRANL1 (GRaphic ANalysis) pekoMeH10BaHO PO3B’s3yBaTH 3ajadi Ha IMOOYIOBY
rpadikiB 3aJeXKHOCTeH MDK 3MIHHUMHU (y JEKapTOBUX Ta MOJSPHUX CHUCTEMax
KOOpJIMHAT; nochipkeHHs rpadikiB PyHKINHN 1 3aJ1€KHOCTEN MK 3MIHHUMU (J10

9 mapamerpiB); MOOyMOBY MOTHYHUX 1 CIYHUX A0 rpadikiB GyHKIIHM; rpadidHe
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PO3B’sI3yBaHHS PIBHSIHB, HEPIBHOCTEN Ta IX CUCTEM (7151 BUIIAJIKY 3 OHIEIO YU JIBOMA
3MIHHUMU); OOYMCIICHHS BUBHAYCHUX 1HTETPaJiiB, Iyion] Giryp 1 MOBEPXOHb, 00’ €EMIB
Tin oOepTaHHs; ONpAlIOBaHHS CTATHCTMYHHUX JAHUX, BKIIOYAIO4YM TpadiuyHUN
aHaJIi3 JaHUX.

[I13 GRAN-2D npuzHaueHuit st rpagiyHOro aHami3y reOMETpUYHUX 00’ €KTIB
Ha TUJIOIIMHI Ta JIO3BOJISIE CTBOPIOBATH AWHAMIYHI MOJIEIl T€OMETPUYHUX BIryp 1 iX
KOMOIHallli; MPOBOAUTH BUMIPIOBAHHS T€OMETPUYHUX BEJIIMYMH Ta aHai3yBaTu
JUHAMIYHI BHpa3d, BHUCYBATU BIJAMOBIHI TNPUMNYIICHHs; OyayBaTH Tpadiuni
300paKEHHS 13  MOXJIMBICTIO  BHUKOPHUCTAHHS  KOMEHTapiB Ta  IIJIKA30K;
eKCropTyBaTu puUCyHKHU. [lporpama (yHKIIOHYye TiJ YHpaBIiHHAM OIMeEpariitHoi
cuctemu Windows. Jljis BCTaHOBIEHHS MPOTpaMu CIiJl 3alyCTUTH Ha BUKOHAHHS
daiin SETUP.EXE 3 qucky auctpubyrtusa (o6csirom 6mau3pko 1.44Mb) ta BigmoBicTu
Ha BCI CTaHJapTHI 3auTH 1HCTaJISITOPIB (3a MOCHJIAHHSAM
https://ktoi.fi.npu.edu.ua/zavantazhyty/category/2-gran2d).  Ilicis  ycmimHoro
BCTAaHOBJICHHS Y BUOpaHiid nanui Oyne crBopeHo (daitn GRAN2D.EXE — ocHoBHa
nporpama, Ta y aojatkosiit cyoaupektropii HELP 6yne ctBopeno qomomixkHi Qaitiu
noromoru. Hagam npu HatucHenHi kHomku «lIlyck» Ha3Ba mporpamu GRAN-2D
3’BISITUMETBbCS K NYHKT MeHio [Iporpamu, mnpu 3BepHEHHI [0 KOO
BiOyBaTumeThes 3amyck 11113 GRAN-2D.

st rpadiunoro ananizy 3D o0’ exriB npusznauenuii nmaket [1113 GRAN-3D.

Buxopucranns nakery GRAN-3D no3Bossie CTBOprOBaTH 1 MEPETBOPIOBATH
Mozieni 0a30BUX MPOCTOPOBUX 00’ €KTIB; BUMIPIOBATH BIACTaHI 1 KyTH; OTPUMYBATH
nepepi3u MHOTOIPAHHMKIB IJIOIIMHAMU; O0YUCTIOBATH 00 €MH 1 IUIOII TTOBEPXOHb
MHOTOTPAHHHUKIB 1 T11 00epTaHHS.

[Tpukanu po3B’s3yBanHs 3aaa4 3a qoromororo 1113 GRAN-2D.

3agaya 3.1. IloOynyBaTM TPHKYTHHK 3a JBOMa CTOPOHAMHU 1 pajiycoMm
omnurcaHoro koja i3 Bukopucranusam 1113 GRAN-2D.

Po3B’s13aHHs.

J171st po3B’sI3yBaHHs 33]1a4 METOI0M '€OMETPUYHMX MICI[b HEOOXI1/IHO 3’ ICYBATH:

JIO 3HAXOKCHHS SKUX TOYOK 3BOJMTHLCS PO3B’s3aHHS 3a7a4i 1 SKi 1Bl BUMOTH MalOTh
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Il TOYKHU 3aJ0BOJILHATH. Jlam po3risgaroTh OJHY 3 BUMOr 3adadil 1 OyayroTh
reoMmerpuuHe micie Touok (I'MT), 1m0 3a10BONBHSIOTE 1110 BUMOTY. [1oTiM 6y1yI0Th
['MT, ski 3aJ0BOJBHSAIOTH 1HIII BUMOIH 1, HAPEIITi, 3HAXOAATh TOYKHU IMEPETHHY
r€OMETPUYHUX MICIlh TOUYOK.

Ha pucynky 3.1 moka3aHo KOMito BikHa TTOOYIOBH 3 YMOBOIO 3aj1adi, 3aJaHUMHU
BIJIpI3KaMH, BIJKPUTHUMHU ITJIKa3KaMH Ta JOJATKOBUM MAaJIFOHKOM, SIKI MOJKHA
MIPUXOBATH, «HATHCHYBIIN BIATOBIIHY KHOIIKY.

[TpoBenemo aHami3 1aHoOi 3a/1a4i.

Hexaii Touka A — BepmmHa TpukyTHHKa ABC, HaBKOJIO SKOTO OMUCaHE KOJIO
paniyca R. HeoOxiaHO 3HalTH po3TallyBaHHs 1HIIUX BEPIIUH TPUKYTHHUKA — TOYOK B
1 C. Touka B, nmo-nepiie, 1exuTh Ha JaHOMY KOJi pajaiyca R, a mo-apyre BiajganeHa
BiJl TOYKH A Ha BijicTaHb ¢. TOOTO BOHA JIGKUTH HA MEPETHHI JAHOTO KOJja 1 Koya 3
IeHTpoM B Toulll A 1 pamiycom c¢. Touka C Takox JSKHUTh Ha JaHOMY KOJl Ta
BiJancHa Big A Ha Bigcranb b. OTke, BOHA JI€)KUTH Ha MEPETHHI JAHOT'O KOJIa 1 KoJia
3 IIGHTPOM B TouIli A 1 pagiycom b.

ITi yac moOymOBU JIETKO BCTAaHOBUTH, 110 IITYKAHUX TPUKYTHUKIB JIBA.

NofynyeaTH TPHMEYTHMRE 3a IBOM& CTODOHAaMM
i pagiycoM OONMC&RHODO ROJA.

b Ninrasku

AHaniz zanadi

POSPnAHeMO ODOBiNBHMI TPpHMRYTHME ABC, HaBPRONO ARODO
N ONMMCaHEe KOJO 3 LUeHTpoM B Touui G. Hexan Toura AL -
BEPIIMHA ODaHODO TPMRYTHMEAa 1 BOHA& JEARMTE Ha OIMCaHOMY
ROJI1 maHoro pamiyca. Tourr B 1 C - wywraHi. BoraHoBImOEMO
wo ToYra B NexMTE HAa DaHOMY KOJ1 1 BigmaneHa BiO TOWRM A
Ha pincTade ¢. Toura C Tarox JEeXMTE Ha KOJM1 pamiyca
R i pimmanexHa Bim A Ha BincraHe b.

MoBynoea

1) BynyeMo roJo 3 ueHTpoM B Touuni K i pamiycom R
i nosHauaeMo TOURY L Ha HBOMY.

2)BynoyeMo ROJO 3 LUeHTpOM B Touuli L i pamiycoMm b.
[IosHavyaeMo TOYRM nepeTHHy O, P.

3)BynyeMo roNo 3 uUeHTpoM B Touni L i1 pamiycom c.

4) [losHaYaeMo TOYRM nepeTHHy N, M.

5)Dpopomymo Bimpiswkmk LO, LN, LM, LP, OM, NP.
OnepxyeMo TpuMRYTHMEM OLN=LMP i LNP=LOM.
Ore, TPpHKyTHMKM OLN i LNP - wyxani.

Puc. 3.1. Bixkno nmoOynosu 3amaudi 1 y I1I13 GRAN-2D
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Oco0nuBOi yBaru 3aciyroBYIOTh 3a/layl, y SKUX BHKOPUCTOBYIOTHCS 3MiHHI
BEJIMYMHM, MPUYOMY TaKa 3MIHHA BEJIMYMHA MOXE OYTH 3aj]aHa 1 HEIBHUM YUHOM.

3agaua 3.2. 3amano poBinpHUI TpukytHuk ABC. BH — Bucora TpukyTHHKA.
3HaiiTH po3TairyBaHHsa TOUku H.

Po3B’s13anHHs.

3amana 3a7a4a € 3a/1a4ero Ha JOCIIHKeHHS, Y SKOCTI 3MIHHOIO BEJIMYUHU € KYT
IIPY OCHOBI, XO4a B YMOBI NPSIMO PO 1I€ il HE TOBOPUTHCA.

[To6ynyemo mozens TpukyTHuKa y mporpami GRAN-2D (puc.3.2):

1) crBoproemo Tpu HezanexHi Touku A,B ta C;

2) ctBoproemo mipsimy AC ;

3) crBoproeMo TpukyTHUK ABC;

4) CTBOPIOEMO TIPSIMY, IO MPOXOJHTH Yepe3 TOYKy B, mepneHIuKyIspHY 10
npsMoi AC. Touka nepeTuHy uX NpSIMUX Ja€ TOUKy H;

5) crBoproemo Bucoty BH;

6) xoBaeEMO Ti 00’€KTH, IO 3aBaKAIOTh CHPUUHATTIO MOAENi (Y IbOMY pa3i —
npsima BH).

[ToOGynoBa KOMI’FOTEPHOI MOJIEl MPAKTUYHO HE BIAPI3HIETHCA Bl MOOYI0BU
MaJIOHKa B 30IIMTI. AJle, Ha BIAMIHY BiJ] HbOTO, LI MOJAENb € JUHAMIYHOIO: 3MiHa
po3TamryBaHHs Oyb-KOi 3 BEPIIUH TPUKYTHHUKA BIUTMBAE HA PO3TalllyBaHHS TOYKH.
[le mo3BOMsIE BUBHAYNTH 3aJISKHICTh MK po3TanryBaHHsM Touku H Ta xyramu mnpu
OCHOBI TPUKYTHHKA, Ha Ky OMyIeHa AaHa Bucota H:

1) sxo oOuBa KyTH TOCTpi — Touka H Haje)XUTh OCHOBI TPUKYTHHKA;

2) AKIIO OJAWH 13 KyTiB mIpsMuii — Touka H cmiBmamae 3 BiAMOBIZHOIO
BEPIIMHOIO TPUKYTHHUKA,

3) AKIIO OJUH 13 KYTIB TyIHid — Touka H JIe)KUTh 11032 OCHOBOIO TPUKYTHHUKA Ha

npsmiid AC.
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il

®aiin  Of'ekt OfumcnenHa 3obpameHHs MakpokoHCTpYKUWIA  HanaroameHHa AonoMora
Ipe@ B @<+ %X KNt B ~E AP
H@s QQ 9\”’9@“ i H@ %

0] 1. Touka (&)

V! 2. Touka (C)

V! 3. Touka (B)

V! 4. Namara (ABC)

V! 5. Mpama (niHia1)

B 6. MNepneHaukynapHa npama (niia2)
V| 7. Tovka nepeTuHy ob'ekTie (H)

V| 8. Namara (BH)

BinbHa ToYKa

KoopauHati: (-2, -2)

ns(n(.t.fa){‘n‘s‘as.
+B: = | A B2
CoD: TY aw

Bupaz 3HayeHHA ’

Puc. 3.2. Bikno nmoOynosu 3aaauyi 2 y [1I13 GRAN-

2D 3anayva po3B’si3aHa.

HaBeneny nuHamiuHy MOJENb aKTHBI3YE Mi3HABAIbHY JISIbHICTH CTYIEHTIB,
MPOIMOHYIOUH 32 MOOYAO0BAHOK MOJICIUIIO Y Mpoliect 11 JOCTIKEHHS 3HANTH MEeBH1
3aKOHOMIPHOCTI, IpUAyMaTH 3ajady, cHOpMyIoBaTH TeopeMy. 3amporOHYBaBIIN
CTyJIEHTaM MOJe/b TOMNepeaHbol 3aaadi, He (OPMYJIIOIOUM 11 YyMOBH, I€Iaror
CTaBUTh TIEpel CTYACHTaMH TpoOJIeMy: TPOBIBIIM BIiAMOBITHE JOCITIIKCHHS,
chopMyJIIOBaTH Ta PO3B‘sA3aTH 3a7a4y, BIIMOBIAHY /10 1i€i Mojeni. Bukopucranus Ha
3aHATTSIX TAaKUX 3a7a4, CTBOPCHHS BIATOBIIHMX MOJENEH BHUMAara€ OCMUCICHOTO
MIIX0AYy A0 TOPSAAKY BHKOHYBAaHMX i, YCBIJIOMJIGHHSI B3a€MO3B SI3KIB Mixk
OKpEMHUMU eJIeMEHTaMU MOJIeINi, Tepe10aueHHs HaCiIKIB CBOIX Mii. 3po3yMilio, 110
0e3 MeBHUX IIa0JIOHIB 00IWTHCS HEMOXKJIMBO, HAMPUKIa, MO0yA0Ba CEPEIUHHOIO
MEPICHANKYIIIPY a00 KOJIa, OMMCAHOTO HaBKOJO TPUKyTHUKA. HaOyBaroun meBHHX
3HaHb Ta HAaBUYOK MOOYJOBM [MHAMIYHUX MOJENEHd MNpu PO3B‘sI3yBaHHI
reOMETPUYHMX 33/1a4, Oflep>KaHi 3HaHHS MOKHA TIEPEHOCUTH Ha PO3B‘SI3yBaHHS 3a71a4
3 anredpu, BUKOPUCTOBYIOUM MPOrpaMM JMHAMI4HOI reomeTpii. OkpimM TOro, mio i
MPOrpaMu MICTATH MOCITYTH Mo0ynoBU TpadikiB GYHKINIH, AesKi anreOpaiyHi 3aaa4i

PO3B*SA3YIOThCS IIJISIXOM CTBOPEHHSI T€OMETPUUYHOI (Irypu, 1o € rpadikoM 3aiaHoi
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GyHKIIOHATBHOI 3aseKHOCTI. Po3B’s13yBaHHs 3a7a4 3 MapaMeTpoM, KOJIM 3HaYEHHS

mapaMeTpy MOKC BU3HAYATHCh KOOPANHATOIO O,Z[HiEI 3 HC3AJIC)KHHUX TOYOK.

3.2. AHaJi3 pe3yJbTaTiB neaarOriyHoro eKCrnepuMeHTy

ExcnepumenTtanbHa poOora 3aiiicHioBanacss Ha 0a31t IlocHukiBcbkoi  imii
JloBrommwuiBcbkoro Jiner MiMHIBChKOI cenumiHoi paau JlyOeHcbkoro paiioHy
PiBHeHCBKOI 00sacTi. B ekcniepumenTi Oyio 3aaisHo 67 y4HiB.

[IpoBeneHa AOCTiAHHUIIBKO-EKCIIEPUMEHTAbHA pPO0OTa y CBOid  OCHOBI
nepegdavana mnepeBipKy €(EKTUBHOCTI METOAUKM BUKOPHCTAHHS METOAY
JOMOMIXKHUX €JIEMEHTIB y IIKOJII, a TaKOX I BHUSBJIECHHS HAWOUIbII MOIMIUPEHUX
JTOTIOMDKHHX €JIEMEHTIB, SIK1 BUMTEN 3aCTOCOBYIOThH MU PO3B’A3yBaHHI 3a1a4 y 7—9
kinacax. KpiM TOro, mocmipKyBajaOCsi, HACKUIbKH Y4HI 3HAlOMI 3 MeETOI0M
JOMOMIDKHHMX €JIEMEHTIB y MpOLect pO3B’sI3yBaHHS 3a/1a4 1 IKE€ B HUX CTaBJICHHS J10
[bOT0 METONY.

1) Byn0 npOBeAeHO ONMUTYBAaHHS Cepell BYMTENIB. Bunreni, mo0 Opaiau y4acts B
ONMUTYBaHHI, MOBUHHI OyJK BiJIMOBICTHA HA JIBa HACTYITHUX 3alTUTaHHS:

1. Uu 3actocoByeTre Bu Ha ypOkax reomerpii y 7 — 9 kiacax MeTon
JTOTOMIDKHHX €JIEMEHTIB TIpH pO3B’A3yBaHHI 3a/1a4 Ta SIK 4acTO?

2. Axi nonOmixkHI eneMeHTH Bu BHUKOpPHCTOBYETE HaldacTtiimie mpu
pO3B’s13yBaHHI 33j1a4 y 7 — 9 kiacax?

[Ticns 06p00KM JaHUX OTPUMANH HACTYITHI PE3yJIbTaTH.
Ha 3anutanns «Yu 3acTOcOByeTe By Ha ypOkax reometpii y 7 — 9 kiacax MeTo

JTOTIOMIDKHHX €JIEMEHTIB TIpU PO3B’sI3yBaHHI 3a]1a4 Ta K 4acT0?» OyiM Taki BiMOBI 1

(Tabm. 3.1):

Bionoeioi Kinvkicmos Onumyeanux, w0 oau

no3umueny 6ion0eiov, %

Tak, 4acTO 3acTOCOBYIO. 15

Tax, 1HO/II 3aCTOCOBYIO. 31

Tak, gy*xe piaK0 3acTOCOBOIO. 52
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Hi, B3arani He 3acTOCOBYIO. 2

Tabmunsa 3.1
Ha 3anuranns « ki 1000MiXkHI eneMeHTH By BUKOpUCTOBYyeTE HallyacTilie

npy pO3B’sI3yBaHHI 337a4 y 7 — 9 kiacax?» OTpUMad Taki pe3ysbratH (Tadi. 3.2):

JIOnOmidcHuil enemenm Peiimunez
Biopizox 2
Kym
[Tnomra
[Tepumerp

Tpuxymuux

llapanenOecpam

Tpamerris

[Tpsmi
Touka
Komo

Ol 0N W k| O &lW

Tabmuus 3.2
Omxe, pe3yidbTaTd ONUTYBAaHHSA IOKa3aJd, IO MPAKTUYHO BCI BYNTENI

BUKOPUCTOBYIOTh METOJ NOMOMDKHHUX €JIEMEHTIB MpH pO3B’si3yBaHHI 3amad 7 — 9
KJIAciB 1 ajne ayke piak0. Tak0x Oyi0 BCTaHOBIEHO YOTHUPH TOMOMINKHUX €TIEMEHTIB,
SAKUMU KOPHUCTYIOThCS BUMTENI IPU PO3B’s3yBaHHI 3a7a4 HalyacTille: mepiie Micue
nocijjae AOMOMDKHUM TPUKYTHUK, JIpyre — JONOMIXHUN BIAPI30K, a TpeTe —
JNOTMOMIKHMM mapanenorpam ta AONOMIKHUM KYT.
2) byn0O mpOBeneHO aHKETyBaHHA cepel Y4HIB. AHKera, Imo Oyrna
3alpoNOHOBaHa YuHsSIM Mae HacTynHui Burisia (Jonarox b).
OTxe, pe3ynbTaTu aHami3y MeAarOriyHor0 eKCrepuMeHTy CBII4aTh Ipo Te, 110
YUHI1 MalOTh HEJOCTaTHE 3HAMOMCTBO 3 METOI0M AOMOMIXKHUX €JIEMEHTIB, HE 30BCIM
pO3yMIiIOTh MOr0 MpakTHUYHE 3acTOCYBaHHS Ta MaikKe HE BOJOIIOTH OCHOBHUMU
TEOPETUYHUMU aCHEeKTaMU IIL0ro MeTOy. TOMY Ba)kKJIMBO aKTUBHO BIPOBAKYBATU
MEeTOJ AOOMI>KHUX €JIEMEHTIB Yy MpOI1ec pO3B’sI3yBaHHs 3a/1a4 y MIKOJi, OCOOIMBO B
KOHTEKCT1 pOOOTH BUMTEIIB MAaTEMATHUKH, SIKI TIOBUHHI MPUAUIATH OLIbIIE YBaru sk

MPAKTUIYHOMY BUKOPUCTAHHIO, TaK 1 TCOPETUYHUM OCHOBaM I1bOI0 METO.Y.
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BHCHOBKH /10 TPETHOT 0 PO3ALTY

EdexTuBHICTh HaBUaHHS 3a0€3MEUyETHCA CUCTEMATHU3AIlIEI0 33/1a4 Ta MOALIOM
iX Ha 3MICTOBI OJIOKM 3a PIBHSAMH CKJIAQAHOCTI (cnenu@ika BKIIOYEHHS JOMOMIXKHUX
JIaHHUX) Ta CIIOCO0aMHM PO3B’sI3aHHS.

[IpoBenena JOCHITHUIIBKO-EKCTICEPUMEHTAIbHA POOOTa Yy CBOiIM  OCHOBI
nepenbavyaia MepeBipKy €(EKTUBHOCTI METOAMKA BUKOPUCTaHHS  METOIY
JOTIOMIXKHUX €JIEMEHTIB y IIKOJI, a TaKOX JIJIi BUSIBJICHHS HaWO1IbII MOIIUPEHUX
JOTIOMDKHMX €JIEMEHTIB, sIKI BUMTEIl 3aCTOCOBYIOTh IPU PO3B’s3yBaHHI 3a1a4 y 7—9
kiacax. KpiM Toro, AochiKyBanaocs, HACKIIbKM Y4YHI 3HAlloMi 3 METOJ0M
JIOTIOMDKHHUX €JIEMEHTIB Y MPOIIeci PO3B’sI3yBaHHS 3a/1ad 1 AK€ B HUX CTaBJICHHA IO
[BOTO METOJY.

ExcniepumentanpHa pobota 3miiicHOBasacs Ha 0asi I[locHukiBchKOi  imii
JoBromuiBcbkoro Jine0 MiuHIBChKOI cenmummHoi paau JlyOeHChKOro paiioHy
PiBHeHCBKOI 00sacTi. B ekcniepumenTi Oyio 3aaisiHO 67 y4HIB.

OnuTyBaHHS TIOKA3aJio, IO Maibke BCl BYUTENl BHKOPHUCTOBYIOTH METOJ
JIOTIOMDDKHHUX €JIEMEHTIB TP PO3B'A3yBaHH1 3a7a4 Jyisl 7-9 kiaciB, xo4ya poOJIsTh 11e
JIOCUTh Pifko. Bylio TakoX BUSIBJICHO YOTHUPH JOMOMIXKHI €IEMEHTH, SIKI BUMUTEII
3aCTOCOBYIOTh Hal4YacTimie: Ha TEPIIOMY MICIl 3HAXOAWTHCS JIOMOMIKHUMN
TPUKYTHUK, Ha JPYroMy — JOMOMIDKHHUI BIIPI30K, @ HA TPETbOMY — JOTMOMIKHHM
napajesorpam i JOOMIKHUN KYT.

PesynbTaTi aHamizy MenaroriyHOro €KCHepUMEHTY MOKa3yloTh, IO Y4HI
HEJIOCTaTHbO 3HAWOMI 3 METOJOM JOMOMIKHHX €JIEMEHTIB, HE 30BCIM PO3YMIIOTh
HOro mpakTUYHE 3aCTOCYBAHHS Ta MalKe HE BOJIO/IIFOTh OCHOBHUMHU T€OPETUYHUMHU
acCTleKTaMHd IIhbOTO METOAy. TOMY BaKJIMBO aKTHBHO BIPOBAKYBATH METOJ
JIOTIOMDKHHUX €JIEMEHTIB Y TMPOLIEC PO3B’SI3yBaHHA 3ajlad Yy IIKOJi, OCOOJMBO B
KOHTEKCT1 pOOOTH BUMTEINIB MAaTEMATHUKH, SIKI TOBUHHI IPUJIUIATU OUIbILE yBaru siK
MPAKTUIYHOMY BHKOPHUCTAHHIO, TaK 1 TCOPETHYHHM OCHOBaM I[LOTO METOIY.
OBOJIOAIHHS 3aralbHUMHU TPUHIUIIAMH METOAY JOMOMDKHHUX EJEMEHTIB CIpHUsE
PO3BUTKY Yy YYHIB PO3YMOBHX, CBIJIOMHX 1 CAaMOCTIMHUX HAaBUYOK PO3B’SI3yBaHHS

3ajad.
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BUCHOBKHU

TeopeTnuHe Ta eKCliepUMEHTAIbHE JOCTIHKEHHS MpoOiemMu (QopMyBaHHS
¢bOpMyBaHHS BMIiHb y Y4HIB 7-9 KiaciB m0A0 pO3B’sA3yBaHHS 3ajad METOAOM
JOMOMIKHUX €JEMEHTIB 1 T100ymOB SK OZHOrO 3 BHJAIB  €BPUCTHYHOL
JISUTBHOCTI. IO3BOJIAIIO 3pOOUTH TaKi BUCHOBKHU:

1. 3niiicHEHO TEOPETUYHUMN aHaIII3 JOCHIKYBaHOI MPoOIeMH, BiJOOPaKEHOI B
METOIMYHIN miTepaTypl. BuBueHo mnuTaHHA (QOpMYBaHHS BMIHb Y4YHIB Y
po3B’si3yBaHHI 3amad. O3HAYEHO, MO OJHIEI0 3 KIIOYOBUX MPOOJEM y MIKITbHIN
MaTeMaTU4H1i OCBITI € HABYaHHS Y4HIB METOJIaM 1 cri0c00aM pO3B'si3yBaHHS 3a7a4, a
TaKOX CaMOCTIHHOTO TOMmIyKYy iX pimeHb. MeTrOoau Ta crmOcO0M pO3B'S3yBaHHS
3aJIeXKaTh BIJI XapaKTepy caMUX 3ajad, a TakOXK BiJ 3HAHb 1 JOMOMDKHHX 3ac00iB,
SKUMH Y4H1 BOJOAIIOTH HA IEBHOMY €Tarll HaBYaHHS.

2. Tlpoanani30BaHO MOHSATTS 3ajadyl B KOHTEKCTI HaBYaHHS MaTeMaTHKU Ta
CYyTHICTb €BPUCTUYHOTO HaBYaHHS TMpU BUBYEHHI 1HOr0 mnpeamera. CyTb
€BPUCTUYHOrO HAaBYAHHS MOJSArae y B3aeMOAIl MK BUKIAJadeM 1 YYHSMH, 10
O0a3yeTbcsi Ha  CTBOpeHHI  1HGOpMAIIMHO-TII3HABANBHOI  cymepeyHOcTi.  Llg
CYNEPEUHICTh BUHUKAE MK TEOPETHUYHO MOXIMBUMH CrOc00amMu pO3B'sI3aHHS
npOo06IeMH Ta TPAKTUIHO HEMOKIIMBICTIO iX 3aCTOCYBaHHsA. MeTa 11b0ro miaxoay —
OprasizyBaTu caMOCTIiiiHy pOOOTY y4HIB HaJ] YAaCTUHOIO MpOrpaMu uepe3 npoodIeMHO-
Mi3HABaJIbHI 3aBAaHHsA. BuKilagad, BH3HAYMBIIM OOCAT 1 PiBEHb CKJIATHOCTI
HaBYAJILHOI0 MaTtepially, MpecTaBisie HOro y ¢opmi eBpUCTUYHOI Oeciu, TUCKYCiT
a00 mupaktuyHOi rpu. [Ipym 1LOMY BiH MO€THYE YacCTKOBE MOSICHEHHS HOBOTO
Marepialy 3 TOCTaHOBKOIO MpOOJIEMHHUX TMHTaHb, II3HABAILHUX 3aBJaHb abo0
excriepuMeHTiB. lle crumymroe y49HIB A0 caMOCTIHHOT MONIyKOBOI MisUTBHOCTI,
PO3BUTKY HaBUUOK aKTHBHOT'O MOBJIEHHEBOTO CITIJIKYBAaHHS, a TaKOX /10 MMOCTaHOBKHU
1 pO3B'sI3aHHS] HABYATLHUX TIPOOIIEM.

3. TeopeTnuuHO OOTPpYHTOBAHO METO JONOMIXXHUX €JIEMEHTIB K OJJHOTO 3 BUJIIB
EBPUCTUYHOI JisTTbHOCTI. . PO3B’s13aHHS 3a71a41 3BOAUTHCS J10 i1 iepeopMynroBaHHS,
AK€ TMOJsITa€ B 3BEACHHI 3a7adi JI0 paHillle PO3B’S3aHUX. 3ajady MOCTIJOBHO

3aMIHIOEMO €KBIBAJICHTAMH JIOTH, TMOKHA HE OJEPKHMO 3a/1ady, 5Ky 3MOXKEMO
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po3B’sizati. B mporieci po3B’si3aHHS CHIBCTaBISEMO JlaHI YMOBH 3 BHCHOBKOM,
HamMaraemocst 30JJU3UTH iX, BKIIOYUTH YMOBY 1 BACHOBOK B OJIHE BiIHOIIIEHHS. Bee 11e
nependavyae 3aMiHy MOHATh YMOBH iX O3HAUYECHHSIMU, BUBEJACHHS HACIIAKIB 3 YMOBH,
CIIBBITHECEHHS HACTIIKIB 3 BHMOIOIO 3ajayi, OTPHUMaHHs HOBOi iH(opMarii 3
BUBeleHUX HachiakiB. [lpum mnepedopmymoBaHHI yMOBa 1 BUMOra BapilOIOTHCA
(manpukiaj, amnodeMa mipamign Moxe OyTh MeiaHor abo OiceKTpucor Oi14HOT
rpadi). Y pe3ynbTari AICTAEMO Takl JJaHI YMOBH: BUXI1JHI (3a7aHi Oe3rmocepeiHbo),
mykadi (HacHiAKW BUXIAHUX) 1 JOMOMIXKHI (3a/aHi OmocepeaKoBaHO). BwmiHHS
3HAXOAMUTH 1 3aCTOCOBYBATH JOMOMIXHI JIaH1 MOJIETTIIYE PO3B’I3aHHS 3a/1a4l.

4. PO3risiHyTO MpakTUYHE 3aCTOCYBaHHS METOAY IOMOMIXHHUX €JIEMEHTIB 1
no0Oyn0B y mpOIect pO3B’sI3yBaHHs 3aja4 Uil y4HIB 7-9 kiaciB. 3aCTOCOBYIOYH MPHU
PO3B’sI3yBaHHI 33724 JOTIOMIXKHI TapaMeTpH, CIIOYaTKy CKIAAaEMO 3a X JOTTOMOT OO
PIBHSIHHSI YW CHUCTEMY pIiBHsSIHB (1HOZ1 JEsKE CITIBBIJHOIIEHHS), /e HEBIJIOMHM €
IIYKaHUH eJIeMEHT a00 €JIEMEHT, 3a JIONIOMOT'0 SIKOT'0 MOKHA 3HANTH 11ykaHui. [1oTim
IIUIIXOM TIEPETBOPEHBb BUKIIIOUAEMO JOMOMIKHUN TapaMeTp 1 3HaXOAUMO ITyKaHUH
eneMeHT. lle 1ae MOXIMBICTB 1HO/1 3HAYHO CITPOCTUTH PO3B’SI3YBaHHS 3a71a4.

5. P0o3p0o6ieHO MeTOAMYHI peKOMEHaarli 100 BUKOPUCTAHHS METOIY
JOTOMIKHHUX €JIEMEHTIB 1 TOOYAOB JUIsl pO3B’I3yBaHHS 3a/]a4, IPU3HAYCH] 715 YUHIB
7-9 kJ1aciB Ta BUYUTEIIB.

MeTOn  AONOMDKHHUX — €JIEMEHTIB OyB  TEOpeTUYHO OOrpyHTOBaHHUM 1
CHUCTEMAaTH30BaHMI, Ha OCHOB1 4Or0 Oyyu pO3p00JIeHI METOANYHI peKOMEHAAIliiT s
Y4HIB 1 BUUTEIIB.

OOrpyHTOBaHICT, 1 JOCTOBIPHICTH pe3yJbTaTiB, OTPUMAHMX Yy MpoOIeci
JOCHIIKEHHS, BU3HAYAE€ThCA aHaIi30M HAyKOBO-METOAMYHOI JIITEpaTypu, a TakOX
CTPYKTYpOIO 1 3MICTOM YYHIBCBKUX pOOIT. JlOcmimKeHHS eKCIepTHOI OIlIHKU
MpOJIEeMOHCTPYBAJIO, 10 METON AOMOMDKHHUX €JIEMEHTIB MOxe OyTH e(deKTUBHO
BUKOpHUCTaHUH 111 (OpMyBaHHS B YUHIB HABUUOK PO3B’I3yBaHHS 3a71a4.

PesynbTaTu 11i€i Marictepcbk0i pOO0TH CTaHYTh KOPUCHUMH SIK JUI YYHIB, TaK 1
JUUIs BYMTENIB Y IpOLieci pO3B’si3yBaHHA 3aja4 3a JOMOMOr0 METOy JOMOMIKHUX

eJIEMEHTIB.
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JOJATKHA
HomaTtok A

MiKHapoaHU enekTpoHHUI [ata npoBegeHHs:
HAaYKOBO-NpakTn4Huii xypHan "WayScience” 13-14 nuctonaga 2025 poky

TpuBanicts - 6 roa. (0,2 kp. ECTS)

CEPTU®IKAT

HpepeHuil

5 MibkHapoZlHa HayKOBO-MpPaKTUYHA IHTEPHET-KO

«MECHANISMS OF SCIENTIFIC AND TECHNICAL POTENTIAL DE\
yYacHUK

Fapbapyk B.C.

Tema: «cMETOOUNKA 3ACTOCYBAHHA OOMOMIPKHUX EJIEMEHTIB
MNPV PO3B’A3YBAHHI SAOAY»

g ==
Pepakuin xypHany / /7%}“/
B

m. [IHinpo (YkpaiHa) — 2025 p
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Jlonarok b
TecT-aHKkeTa

*O00B’13K0BE MOJIE

BBenits Banie im'sa: *

Ckinbku Bam pokiB: *

Axnii npeaMert y mkoJi Bam nmogodaernces (moxodascs) oliibme?
©  Anre6pa
© Teomerpis

Yu BuBYaam (0ynere BUBYATH) BH y IKOJII MeTO JONMOMIKHUX €JIeMEHTIB?
© Tak
© Hi

Yu Bmiere Bu po3B'sisyBaTu 3a1a4i MeTOIOM JONOMIiKHHMX €JIEMEHTIB?

© Taxk

© Hi
© He nyxe
© He 3naro 110 1e Take!

Bubepits 3 ¢irypu, siki Ha Bamy Q1yMKy, Hai4acTime BUKOPUCTOBYIOThCS NP
PO3B'sI3yBaHHi 32/1a4 MeTOIOM JONOMiKHUX eJIEMEHTIB.

" TpuxyrHuK

" Pomb6

" Tlapanenorpam

" Tpaneuis



" Ksazgpar

" JIoBinbHMI YOTMPUKYTHHUK
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BcTraHoBITEL CHIiBBIIHOIIEHHS MiXK JONOMI)KHHMH eJleMEeHTaMH Ta IiXx
BU3HAYECHHAM:
['eomeTpruHa dirypa,
¢irypa, 1o yTBOpEHA
dirypa, 10 CKJIaJa€ThCS IBOMa  |YOTHPUKYTHUK,
) YacTtuHa )
CKJIaJa€ThCA 3 13 TPHOX . IPOMCHSIMH | HTPOTHIIC)KHI
) IPSIMOI
TOYOK, TOYOK, SIK1 HE p ’ abo CTOPOHU
) ) oOMexeHa | . .
PIBHOBII1AJIE JIEKaTh Ha BIJIp13KaMH, SIKOT'O
) . . o IIBOMA
HUX BIJl OJHIET | OJTHIN MPSIMIiA, 10 MIOITAPHO
C . TOYKaMHU. )
TOYKHU. 1 BIJIPI3KIB, BUXOJSTh 3 | IapaJielIbHI.
K1 3'€IHYIOTh OIHIET
Il TOYKH. TOYKH.
Kyt . C . C .
KOHO & C e ' e
TpukyTHUK - . . C .
Binpizox . C C C C
ITapanenorpam c C c C c

SIki JONOMIKHI eJleMeHTH, 110 BUPAXKATh YUCJI0BI Xapakrepuctuku ¢iryp Bu

3Ha€eTe?

Bubepith mpaBuiIbHI, Ha BaIllly JyMKY, BIJIITOBIII.

I IJIoma

MeaiaHa
00'eM

epUMETP
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I Gicexrpuca

" Bucora

Sxmo B 3agaui gaHo mnoxiOHI ¢irypu, TO SAKMHA JTONOMIXKHUI eJeMEHT
HAHIOULIbHIiLIe BUKOPUCTATH?

BubepiTh nmpaBuiibHy, Ha Bally 1yMKY, BIAIOBIAb.

C KYT
© TIpsma
Biapizox
TpukyTHHK

Koo

3acTocyBaHHS SIKOI'0 JOIMOMIKHOI'O €JICMEHTA IO0B'si3aHe 3 TPUT OHOMETPi€l0?

BubepiTh npaBuiibHY, Ha Bally JyMKY, BIIOBIAb.
© Kyra
©  Binpiska

TpukyTHHKA

ITapanenorpama

IIpsimoi

' Tlnomi

IToOyanyBaTH TPUKYTHHK 32 MeAiaHOI0, 0iCEKTPHUCOI0 Ta BUCOTOI0, 110 MPOBeAeHi

3 O/IHi€I BEPUIMHM.

Sxuit qomoMi>KHUHN eJIeMEHT HalIOIUIbHIIIE BUKOPUCTATH IPY PO3B'SI3yBaHHI JaHOT

3agayi?

Kyr

C

TpukyTHHK



© Koo
¢ Tpanewiro
[Ipamy

¢ Binpizok
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Sk Bu BBakaere, Yd aKTyaJIbHUM € BUBYEHHSI METOAY AONMOMI’KHUX €JIEMEHTIB

y mKojai? *

YUu Bukiaukaau y Bac 3anutannsa aHkeTH TpyaHoui? *

© Tak, Bcl 3alIUTaHHA CKJIAIHI

¢ Jlume nexoTpi 3anuTaHHS

¢ Hi, 3anuTanns Oyiu JIerki

C Inme:

O0poka pe3ynbTaTiB aHKETYBaHHS MMOKa3ajia HACTYIHI Pe3ybTaTH:

SAxuii npeaMer y mkosi Bam noxodaerncs (moxodascs) Oiibuie?

Anzeopa, %

TI'eomempisn, %

75

25

Yu BuByauu (Oynere BuB4aTH) Bu y ko MeToa J0NOMIKHHMX eJIeMeHTIB?

Taxk, %

Hi, %

65

35

Yu BMmieTe Bu po3B'szyBaTu 3aga4i MeTOIOM AONOMIKHHX €JIEMEHTIB?
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Taxk, % Hi, % He oysce, % He 3narw, wo ue maxe!,
%
10 53 26 11

SIk Bu BBAKA€TE, YU AKTYaJIbHUM € BUBYEHHA METOAY ):lOl'[OMi)KHI/IX eJIEeMEeHTIB

y IIKOmi?

Tak, %

Hi, %

Meni, oaidynce!, %

63

31

6

Yu Bukaukaiau y Bac 3anuTanHs aHKeTH TPYAHOLLi?

Tak, eci 3anumanns

cknaoni, %

Juwe oekompi
sanumanns, %

Hi, 3anumannsa oynu

aeeki, %

41

52

7

Honarok B

KoncnekT ypoky 3 ajaredpu



7 kaac
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Tema: Po3B’si3yBaHHs 32124 32 10MIOMOI 010 TIONIOMi’KHMX €JIEMEHTIB

Merta:

* HABYAJIBHA: NPOAOBXKYBaTH (OpMYBaTH YSBJIEHHS NPO NPUKIAAHI 3a7adl;
chopMyBaTu BMIHHS CKJIQJIaTHU Ta PO3B’SA3yBaTH PIBHSIHHS JIO0 MPUKIATHUX
TEKCTOBUX 3ajla4; JOMOITUCS 3aCBOEHHSI CXEMHU PO3B’sI3yBaHHS 3a/ad 3a
JIOTIOMOTOFO JIIHIMHUX PIBHSHb;

* PO3BMBAJIbHA: PO3BHBATH YyBary, JIOTIYHE MUCIJICHHS, Tam’ iTh; (HOpMyBaTH
BMIHHS BHMOMpaTH 1 BUKOPHUCTOBYBATHM HEOOXINHY I1H(pOpMAIIO s

PO3B }IBYBaHHSI 3aaa4,

¢® BUXOBHA: BUXOBYBATU iHTepec 10 BUBUYCHHA MAaTCMATUKHW, TBOPYC CTABJICHHA 10

CIIpaBH, BIpY y BJIACHI CUJIH;

Tun ypoky: ypok 3aCTOCYBaHHS 3HaHb, YMiHb 1 HABUYOK.

OOnagHaHHS: KapTKU, KOMIT I0TEp, MpoeKTop, npesenrarist Microsoft Office

Power Point
IL1an ypoky
Ne| Has3ga eramny ypoky Yac Meron npoBeAeHHS
BcerymnHe ciioBO BUHTEIIS.
1 [MoruBariss HaBYaJILHOI 3 xB 3BEpHEHHS /10 KJ1acy
IISUIBHOCTI
5 [lepeBipka qOMAaIIHBOTO ) OrogomieHHs pe3ynbTaTiB
XB :
3aBJIaHHS nepeBIPKU
. Tect «IHTENEKTYanpHa
3 |Axryanizalis ONOpPHUX 3HAHD 10 xB
PO3MUHKA»
1. IcropuuHa XBHIMHKA
2. HapuamwHa rpa
) ) «MaremaTHUHUH NTEpEKIaI»
3akpirieHHs 3HaHb, yMIHb Ta :
4 25 xB 3. Hapuanwha rpa «PiBHOBara»
HaBUHOK 4. 3aBnaHHs I
camorepeBipKu
5. Omepartist «3aBrocmn»
6. OOroBopeHHs pe3yJbTATIB
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5 |Ilimcymok ypoxy 3 xB Peduekcis
6 |domarnrHe 3aBmaHHs 2 XB
Xix ypoky

I. Opranizauiiinuii etan
BiTanHs1, HE3BUUHICTh YPOKY — MPUCYTHICTh TOCTEH, EpPEBIpKa TOTOBHOCTI A0

YPOKY.
I1. IlepeBipka 1OMAIIHBOI 0 3ABJAHHS
OroJouieHHs pe3ynbTaTiB IEPEeBIPKU 30IIUTIB

III. AxkTryanizanisi OMOPHUX 3HAHb
Tect «IHTENEKTYaIbHA PO3MUHKA»

1. PiBHICTB, 1110 MICTUTh 3MIHHY Ha3UBAETHCH...
a) BUPa30M; 0) piBHSIHHSIM;  B) HEPIBHICTIO
2. [I1o6 3HalTH HEBiOME 3MEHIITyBaHe, Tpeba BiJl’EMHHUK 1 PI3HUIIIO. ..
a) 1o1aTu; 0) BIIHATH; B) ITOALIUTH
3. PiBasinHg 3x = 0 Mae€...
a) OIMH KOpPiHb; 0) JBa KOpEHI; B) TpU KOpEHI
4. Yucno, sike 3aJ10BOJIbHSIE PIBHSIHHS, HA3UBAETHCS MOTO...
a) 3MIHHOIO; 0) po3B’AAI3KOM;  B) 3HAUCHHSIM
5.V piBHsiHHI 4x — [5 = x + [5 cyma x + /5 Ha3uBaeTbCs KOTO...
a) JIIBOIO YaCTUHOIO; 0) NpaBo YaCTHHOIO; B) CEPEIUHOIO
6. Kopenewm piBusiuast  —2x = 40 € gucno...
a) 20; 0) 2; B) — 20
7. PiBHSAHHI 5 —y =8 —y ...
a) He Ma€ KOpeHiB; 0) Mae O6e3J114Y KOPEHiB; B) Ma€ OJUH KOPEHIB
8. Uwucno -1 3a70BOBHSE PIBHSHHS. ..
a)x+15=2x; 06)4-6x=8§; B) 10+ 7x =3
9. PiBHstHEA 0x = 0...
a) Ma€e OJINH KOPiHb; 0) Mae 0e3J1i4 KOpeHiB; B) HE Ma€ KOPEHIB
10. 3HaiiTu BC1 KOpeH1 piBHIHHS a00 JOBECTH, IO X HEMA€E — II€ O3HAYAE. ..

a) po3B’A3aTH PiBHAHHS; 0) CIIpOCTUTU PIBHSIHHS;
B) JOIYCTUTH OMMJIKY B PIBHSIHHI

11. SIke piBHSHHS BiJIIOBIIa€ YMOBI 3aj1a4i: ,, 3aaymana uucio. /{o uyncna, mo BaBivi
3a HHOTO OunbIIe s gojana 6. Ilicist yoro orpumana 18. Ske yucno s 3agymana?”

a)2x+ 6=18; 0)x+2x+6=18; B)2x —6=18
12. Yomy 1Op1BHIOE IIYKAHE YUCIIO Y TONEepeaHii 3a1a4i?
a) 4; 0) 12; B) 6



OuinoBaHHS
IV. 3akpiieHHs1 yMiHb i HABHYOK

1. TeopeTnuHa XBUJIMHKA
o Take anredpa?
Hayxka mipo piBHSHHS.

[Io BUB4aTUMETHCS HA ypOKax anreopu?
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PiBHSIHHSA, 331241 HA CKJIaJIaHHS PIBHSHb, BUPA3H 1 iX MEPETBOPEHHSI.

Bin sikux ci1iB MOXOAMTH Iei TepMiH?

Apabcpkuii MaTreMaTuk Aj-Xope3Mmi, HOro mpairst «AJb-mkadp-aib-

Mykabamia» — «BueHHs npo nepecTaHOBKH, BITHOIICHHS 1 PO3B’ I3yBaHHSD.

MaTreMaTtuka?
AJroput™m

PIBHSIHHS.

Ske mie BioMe CIIOBO, MATEMATHYHHUA TEPMIH TTOXOUTH BiJ MPI3BUIIA IIHOTO

Haranaiite OCHOBHI €Taru alropuTMy po3B’sI3yBaHH 3a/1a4 32 JOMOMOT OO

Ne dparMeHT 3agaui BupaxeHnHnsi HeBizoMux
1 | V Bacunbka 1 Mapiuku 0yIo rpoiieii mopiBHy Bacunbko -
Mapiuxka -
2 | OauH KuI0rpaM IyKEepOoK JOPOXKUMIA 32 KUIOrpam nevynBa
Ha 6 TpH
3 | [Timoxia mpuOyB Ha 2 TOAWHU Mi3HIIIE, HIXK
BEJIOCUTICTUCT
4 | OguH mMaToK ApOTY y 3 pa3u MEHIIHM 3a Apyrui
5 | IIBnakicTh BaHTaXXIBKHA Ha 48 KM/To[ OLIbIIA BiJ
IITBUIKOCTI JIETKOBOI MaIlTHHA
6 | Biramiii 3a neHb po3B’s3ye 7 3amad, a Mumko — 6.

CKUTbKY 3a/1a4 PO3B’sKE KOXKEH 3a X JHIB?
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IMIO3HAYNTHU OAHY 3 HHUX 6YKBOI-O;

PO3B’s13aTH PIBHSHHS;

AJITOPUTM PO3B’A3YBaHHS 3a/a4i 32 10NOMOI0K0 PIBHSIHHSA:
3’sICyBaTH, SIK1 BEJIMYMHU HEBIJIOMI;

BUPA3UTH PEILITY HEBIJOMUX BEJIMYUH Yepe3 TY, 110 MO3HAUYMIN OYKBOIO;
CKJIACTU PIBHSHHS (MaTeMaTUYHY MOJIEJIb) 32 YMOBOIO 3a/1aui;

NEPEBIPUTH, YU 33]I0OBOJILHSIIOTH KOPEH1 PIBHSHHS YMOBY 3a/1aui;
3HAUTH PEIITY HEBIJIOMUX BEJIMYMH.

2. HaBuanbHa rpa «MaTteMaTHYHHU MepeKIaAT»

Ha3BiTh HEB1IOM1 BETMYNHUA

[To3HauTe 0HY 3 HUX OYKBOIO;

Bupasith pemTy HeB1IOMUX BEJIMYHMH Y€pe3 TY, IO MO3HAYUIIN OYKBOIO

3. HaBuaabHa rpa «PiBHOBara»
3rajaiTe NpUHIIM Jii MIaJTbKOBUX TEPE3.

1. JIomoMOXiTh «BIJHOBHUTH PIBHOBAry» y HaCTYITHUX 3aBJIaHHSX.

Bupa3 A na 5 6i1b1uit Bij Bupazy B
Bupas B y 5p Ounbiuii Big Bupasy A
Bupa3 A na 12 menmuii Bij Bupa3y B
Bupas B y 3p menmuii Big Bupazy A
Bupas A y 10p 6inbmuii Big Bupasy B
Bupa3 B Ha 7 menmmii BiJ1 Bupazy A

4. 3aBaaHHsl 1JI caMonepeBipKu

Biamnosijb:
A-5=B
5A=B
A=B+12
A=3B
A=10B
A=B+7

30ipuuk Mep3iaska, ¢.10, Ne23, 24,25, CkiacTy piBHAHHS:

Ne 3agaua PiBusaHHA
23 | [Ipu sskoMy 3Ha4Y€HHI1 X BUpa3u
26—4x 1 12x—T7(x+4) 26 —4x 12x—T7(x +4)
Ha0yBalOTh PIBHUX 3HAUYEHb
24 | Ilpu sskoMy 3Ha4eHHI )y 3HAYCHHS BUpa3y

4(y-02)+19 5y-6(0,3+y)
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4(y—0,2) + 1,9 Ha 7 Ginblue 3a 3HAYEHHS
Bupaszy 5y —6(0,3+y)?

25

[Ipu sikoMy 3HaU€HHI M 3HAYEHHS BUpa3y

3m —8 y 4 pa3u MeHIIe Bij 3HAaYEHHS BUpa3y 3m -8 Sm—7

Sm—-77

5. Onepanis «3aBrocm»
KoxHni#i rpymi Tpeba po3B’si3aTv OJIHY 13 3a/1a4, HAJABIIHN JTOMIOMOTY HAIIOMY

3aBI'OCITY.

3agaui 1-3 po3B’sA3yI0Th Y4HI Ha poOOYMX MiclsX (B rpymnax). 3amgada 4 —
KOJICKTUBHO Ha KJiac.

3agaua 1

J{ns HoBOTO KabiHeTy riMHa3ii MOTPiOHO MpuadaTH KOMIUIEKT MeOuiB: 15 mapt ta 30
CTUIBIIB. 3aBroCI MPOCUTh HAC BKA3aTU I[IHY MapTH Ta CTUIBIS, SKIIO JUPEKTOP
MOBIJOMMIIA 11, IO 3arajibHa cyma BuTpat ckiangae 14 100 rpH, a mapTta gopokya 3a
ctineupb Ha 280 rpH.

ToBap Iina KinpKicTh BapricTs 15(x+280)+ 20x=14100
[Tapra x+280 15 15(x+280) | 15x+4200+30x=14100
Crinenp X 20 20x 45x=9900

x=220

x+280=220+280=500 rpu
Binnosias: napra xomtye 500 rpH, ctineups — 220 rpH.
3agaua 2

st peMoHTy TiMHa3ii Oyno KyruieHo ¢apOy. 3aBrocn BiA3HA4YUiIa, [0 Maca OJHIE]
0anku akpuinoBoi emyibcli «CHixka ULTRA BIEL» nHa 1,6 xr Ouib11a 3a Macy ofiHi€l
0anku emaii [1D-115, xoua 6 6aHOoK «CHIKKI» Ma€ TaKy * Macy sk 1 14 6aHok emai.
Sxa maca koxHOT OaHKHU?
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ToBap Maca 1 KinpxicTh Maca 6(x+1,6)=14x

OaHKH 0aHOK BCHOTO 6x+9.6-14x
CHikKa x+1,6 6 6(x+1,6) 8x=-9.6
Emanb X 14 14x x=12

x+1,6=1,2+1,6=2,8 (xr)- CHi>kKa
Bignosinb: maca 1 6anku «CHIKKa» 2,8 kr, emani — 1,2 KT.
3amada 3

Y KOMIpUYHHI CTOSIIO 2 MIIIKH 31 CTAPTOBOIO Ta (PIHIMIHOIO MIMAKIiBKOKO 1Mo 30 Kr B
KOKHOMY. JIJIs1 pEMOHTY 3 IEPIIOro MIIlIKa B3sJIM BTPHUY1 O1IbIIE IITAKIIBKH, HIXK 3
JIPYroro, MiCJIA YOro B HBOMY CTajo B 2 pa3d MEHIIE MMakIiBKA. CKUIbKH
3aJMIINIOCH MaTepialy B KOXKHOMY MIIIKy?

Tosap Byio 3MIiHHIIOCH Craio 2(30-3x)=30-x
dinimHa 30 3x 30 -3x 60— 6x =30 - x
CraptoBa 30 X 30-x -5x=-30

x=06

30 — 3x=30 —3:6 = 12 (k) — CTapTOBOI IIMAKIIBKH;
30 —x =30 — 6 = 24 (xr) — QiHIIIHOI IIMAKIIIBKH.

Biamosink: 3amumunock 12Kr — cTapTOBOI MIMAKIIIBKU Ta 24KT — (QiHIITHOT
[ITTAKJIIBKH.

3amaua 4

VYuitky Ha piuni Iaryn Poman 1 Kupun Opamu ywyacte y palilOHHHX 3MaraHfsx 3
IUIaBaHHS. . .

V¥ 6Gacetini rimuaazii Kupun mmse mBuame Ha 0,2M/c Hixk Poman. Binomo, mo Poman
3a 25 ¢ nporumB Ha 1 M Ounbiue, HiX Kupun 3a 20 c. Slka mIBUIAKICTH KOXXHOTO
xJionng’?
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S,m V, M/c T, ¢ 25x—-1=20(x1+0,2)
Poman 25x X 25 25x—1=20x+4
Kupun 20(x+0,2) x+0,2 20 5x=5
x=1

x+0,2=1+0,2=1,2 (m/c) — Kupun
BignoBins: mBuakicts Kupuna 1,2 M/c, a Pomana — 1 m/c.

6. OOroBopeHHsi pe3yJbTaTiB
Crnaiig 3 yMOBOIO, Ha JOIIII HA apKyIli po3B’si3aHHs + KOMEHTap.

V. llinBeneHHs1 miacymMkiB
3aKiHYITh PEUCHHS:

e CpOrojiHi sl Ha ypoIli MOBTOPHUB. ..

e (Cporojsi Ha ypoltii s HABYUBCA. ..

e HeoOxigHO 10aTKOBO MOMpAaIOBaTH HAI. ..
e HaiiBaxxuum jij1s1 MeHe OYII0. ..

V1. lomaiiHe 3aBIaHHs
1. ITiaroTyBaTHCs 10 HAMMCAHHS KOHTPOJIHHOI pOOOTH.
2. BUKOHATHU 3aBIaHHA:
CepenHiii piBeHb

3aBnanns «llepesip cede» ¢.25, No5,8. Ne94
JocTaTHili piBeHb

3aBaanns «llepesip cebe» ¢.25, No7,8. Nel(1
Bucokwuii piBeHb

3aBnanns «Ilepeip cebe» ¢.25, Ne8,9. Nel(7, 118.
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