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OCOBJIMBOCTI OPT'AHI3AIIII CBIIOMOI'O HABUAHHS
MATEMATHKH 3 BAKOPUCTAHHSM METOJY JOUIJIBHUX 3AJIAY:
HA IIPUKJIAJI BUBUEHHS IIOKASHUKOBOI ®YHKIII TA ii
BJIACTUBOCTEM B KYPCI AJITEBPHU I HIOYATKIB AHAJII3Y

AHoTauis. Pobora mnpucBsYeHAa OCTI/DKEHHIO OCOOJMBOCTEH BHUKOPHUCTAHHS
METOy JOUUIBHUX 3aJad 3 METOI OpraHizamii CcBiIOMOrO0 HaBYaHHS MaTEMaTHKH,
Hi,Z[BI/IH_IeHHSI piBH}I MaTeMaTHYHOI KYJIbTYPH Ta NOCUJIAHHA IPUKIIAJHOI'O 3MiCTy MIKUIBHOTO
Kypcy ainreOpu 1 moyaTkiB aHamizy. Y poOOTi pO3IJISHYTO MO3UTHUBHI CTOPOHU METONY
,I[OI_IiJ'IbHI/IX 3aa4 Ta BKa3aHO Ha MO>KJINBI He,Z[OJ'IiKI/I BHUKOpPUCTAHHS Ha HpaKTI/IHi AJaHOoIro
metony. HaBeneHo 3pasku 3amad MPUKIATHOTO 3MICTY, SIKI JOPEYHO BUKOPHUCTOBYBAaTH Ha
pi3HuX ertamax BuBYeHHS TeMu «lloka3zHukoBa (yHKIS Ta ii BiracTUBOCTI». HaromomryeTsces
Ha aKTyaJIBHOCTi BUKOPUCTAHHA IMPUKIAAHUX 3aJda4q IJIsd 6iJII)IHOFO BMOTHUBYBAaHHS BUBYCHHSA
TEOPETUYHOT0 MaTepiay Ta MOJETIICHHS CIIPUIHSTTS 1 CBIIOMOTO PO3yMiHHS TEMHU.

KarouoBi cioBa: cBimoMe HaBYaHHS MAaTEMAaTHKH, METOA OLIBHHUX 3ajad,
MOKA3HUKOBA (DYHKIIS, IPUKIIAIHI 3a/1a4i.

Abstract. The work is devoted to the study of the peculiarities of the use of the
method of expedient problems for the purpose of the organization of conscious teaching of
mathematics, the increase of the level of the mathematical culture and references to the
applied content of the school course of algebra and the beginnings of analysis. In the work the
positive aspects of the method of expedient problems are considered and the possible
disadvantages of using this method in practice are pointed out. The samples of the tasks of
applied content which are appropriate to the use at different stages of the study of the topic
"Exponential function and its properties" are given. It is emphasized on the relevance of the
use of the applied tasks for the better motivation of the study of theoretical material and
facilitating perception and conscious understanding of the topic.

Keywords: conscious teaching of mathematics, method of expedient problems,
exponential function, applied problems.

Beryn. Martemartuka ik OKpeMa Trajiy3b € OCHOBOIO Ul BUBUCHHSI MPEIMETIB
OPUPOJAHUYOTO IUKITY, IMIUPOKO 3aCTOCOBYETHCS B COLIATIbHO-EKOHOMIYHMX HAayKax,
MeAUIHMHI, OyAIBHUITBI, IHKEHEPHUX HayKaxX TOIIO0. MareMaTuuyHui 1HCTpyMEHTapiit
TaKO’X BUKOPHCTOBYETHCS B PI3HUX chepax >KUTTEAISIBHOCTI cyciabcTBa. Came ToMy
BMIHHS 3aCTOCOBYBATH MaT€MaTWUYHI 3HAHHS HA MPAKTHUIL € BaXJIMBOIO 1 HEOOX1THOO
YMOBOIO BXO/DKEHHSI B JOpOCJE JKUTTS BHITYCKHHKA 3arajlbHOOCBITHBOI IIKOJIH,
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HE3aJIe)KHO BiJl TOTO YM OB’ A3yBaTHUME BiH CBO€ MOJaJibliie MpoQeciiiHe CTaHOBJICHHS
13 OLIBIII TTIMOOKUM BUBUYEHHSIM MaTEMATHUKU YH Hi.

VY BcecBITHBOMY fociiKeHHI siKocTi ocBith PISA-2018 Vkpaina nocina 3
Matematuku 43 micie. Cepen mpuunH HECHOPMOBAHOCTI BMiHb YKPaiHCHKUX YYHIB
BUKOPUCTOBYBATH 37100yTi Ha YpOKaxX MaT€MAaTHUKH 3HAHHS Ta HABUYKH B PEAIbHOMY
KUTT1, TOOTO 3aCTOCOBYBAaTH MaTE€MaTUKY 10 PO3B’A3yBaHHS MPUKIAIHUX 1 TPAKTUKO-
OpIEHTOBaHMX 3aj7a4, HAYKOBII 1 METOAMCTH HAa3WBAIOTh HAIMPOTHUBArYy HaIIii
MaTeMaTHYHIM OCBITI y IIKOJaX 3aKOPJIOHOM IIUPOKE BUKOPUCTAHHS METOIY
«HABYAHHA Ha 3ajadax» a00 «HaBUaHHS Yepe3 3a7adi», M0 BU3HAYAETHCS TEPII 32
BCE THUM, 1110 «3HAaYHA yBara MpUAUISIETHCS PO3KPUTTIO POl MaTeMaTUKH y BUPIIICHHI
NPAKTUYHUX 3aBJaHb y PI3HUX cepax AISUIBHOCTI JIIOJMHU 1 PO3YMIHHIO YYHSAMHU
3MICTYy TOHSTH Ta METOIB MaTEMAaTHUKH, Po3po0Ili PI3HUX CTPATETiH 1100 BUPIIMICHHS
3aJ1a4, MMOB’sI3aHUX 3 COMIAIBHUMH Ta MPOPECIHHUMHU CUTYAIISIMHU; JOITIOMO31 YIHSIM y
PO3BUTKY BMIHHS BUKOPUCTOBYBATH MaT€MaTHKy B PI3HUX KOHTEKCTax 1 OauuTH il
3HAYCHHS IS IHIUBIAyyMa Ta cycniascTBay [ 4, ¢. 33].

MeTton «HaBYaHHA 4yepe3 3adadi» (y METOOUYHIN JTepaTypi MOXKHA 3yCTpPITH
me W Taki Ha3BU — «HABYaHHS IUIIXOM pO3B’S3yBaHHS 3a/Jau» Ta «HABYAHHS Ha
3ajjlayax») IMOB’SI3YIOTh 3 1JIeIMH YTOPCHKOTO (B JIEAKMX JDKeperax BKa3aHo
amepukaHchkuii) marematuka [l. Iloita, xoua 1 ihess HaBYaHHSA Ha 3a/Jadax HE €
HOBOIO B MeToauili marematuku. Tak, me Hanpukiami XIX crt. C. 1. loxop-Tpoubkuit
3aMporoOHyBaB OJMH 3 MEPUINX METOJIB CBIJIOMOTO HaBUaHHS, SKUW Ha3BaB — METOJ]
JOIUTPHUX 3adad. BiAmoBigHO 10 HOro iaed y IEHTpPl BUBUCHHS MaTeMaTUYHUX
PO3JILIIB CTaBWIIACA 3aj]aya, siKa JoroMaraia po3nodaTd YpoK, BBOJIUTHA HOBI IOHSTTS,
a TaKOXX Yy3araJbHIOBaTH Ta 3akpilulioBaTH Matepiaid. Po3s’s3yroum 3amauqy,
NPUKIAHOTO 3MICTYy, fKa TIepeaye TMOSCHEHHI0O MaTtepiainy, Y4HI HpOsBISAIOTH
3alliKaBJICHICTh 0 TEOPETUYHOrO0 MaTepialy Ta aKTUBHIIIE MPAIIOIOTh HA ypOKax,
o0 pO3IMMPHUTH CBOI 3HAHHSA. BUKOpWCTaHHS NPUKIAIHUX 3a1ad OApaszy Iicls
BUBUCHHSI HOBOTO TEOPETHYHOTO MaTepially OToMara€ He TUIbKH 3aKpiMUTH Ha
NPAKTUI[l HOBY TEOPi0, a W MPOJOBXKYE MIATPUMYBATU CTaly 3alliKaBIEHICTh Yy
BUBYCHHI MaTemaTtuku. Cepell METOAMCTIB MOMIUpPEHa TyMKa, IO METOJ JOUITbHUX
3aja4 CJiJl BUKOPUCTOBYBATH HalKpalle miJ 4ac BUBUEHHS MaTEeMAaTWKH B OCHOBHIN
ko [1].

Metow po6oru € BuBueHHs imed MJI3 (MeTomy JOIUIBHUX 3ajad)
C. 1. loxop-Tpoupbkoro Ta 3’siCyBaHHS MOKJIMBOCTEH MOTO BUKOPHCTAHHS B CTapIIiif
npoduIbHIA IIKOMI MiJ Yac BUBYEHHS MOKA3HMKOBOI (DYHKIII Ta i BIACTUBOCTEH 3
METOI0 aKTHBi3allli HaBYaJIbHO-MI3HABAIBHOI JISJIBLHOCTI YYHIB, MIJBHUINCHHS PIBHA
MaTEeMaTUYHUX 3HAaHb 1 MPAKTUYHUX YMiHb CTapIIOKIACHUKIB BHUKOPUCTOBYBATH
MaTeMaTU4HI  3HAHHSA Ui pO3B’S3yBaHHS  3alad4  MPHUKIAIHOTO  3MICTY,
TOOTO TIOCWJICHHS MPUKIIAIHOTO CIPSAMYBAHHS KypCy anreOpH i MOYaTKiB aHATI3Y.
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Buxisiag ocHoBHoro marepiajy. [Iporiec BUBUEHHS MaTEeMaTHKU € JOCUTH
CKJIQJIHUM Ta HE MIPUHOCUTDH 0akKaHUX PE3yJIbTAaTIB, AKIIO YUHI HE PO3YMIIOTH JAJISl YOTO
BOHU BUBYAIOTh TEOPETUYHUN MaTepiall, TOMY aKTyaJIbHOIO y BCl 4yacu Oyla nmpobiiema
MONTYKY METO/IIB, K1 O HAOJIM3UIN MaTEMAaTUYHY TEOPIO 10 TOTpeO MPaKTHKH.

Kpim 3aranbHOBiZOMHMX METOAIB HaBUYaHHS B IIEJaroriimi, ICHYIOTh 1
cnenu@IyHl METOAU HaBYAHHS, XapaKTEpHI caMeé JJs BUBUYEHHS HIKUIBHOTO KYypCy
Marematuku. OnHuM 3 Takux € MJ13, sxuii 3anpononysaB C. 1. [lloxop-Tporpkuit

Cemen Ly Hloxop-Tpoubkuit — ypomkenens Kam’ssuenp-Iloainbcbka, sikuid
3aKIHYMB XEpPCOHCHbKY TIMHA31l0, HaBYaBCS B pI3HUX YHIBEPCUTETaX, a came
bepnincekomy Ta [eiifenbOep3bkoMy YHIBEpPCHUTETax, J€ 3aiiMaBcs MaTE€MaTHKOIO,
¢i31KOI0 Ta MeAarorikol. MaB 3BaHHS JOMAIIHBOTO BUMTENA. BiH ogHMX 3 mepmmx
nouaB 3aiiMatucs pedopmoro MaTeMaTH4HOi oOcBiTH. HammcaB Garato HayKkoOBUX
npaib, B OCHOBI SIKMX JIKaTh MPUHIUIKA HEOOXIAHOCTI Y3TO/PKEHHSI HaBUYaJIbHOTO
Marepiaqy 3 HAyKOBUM MarepiajioM, BPaxOBYIOUM OCOOJMBOCTI TCHXOJOTIi JIiTEH.
MoskHa BUAUIMTH JESKl TOJIOBHI Horo TBopu: «Meroauka apupMeTUKU 3 JTOJAaHHIM
30ipHUKa BIpaB 3 apupmeTuku A ydHiB» (1886), «Homy Ta sk BUMTH Ha ypoKax
apupmetukn» (1899), «HaouHicTh 1 HaOUHI MPUIALAS NPU BUBUYEHHI apU(PMETUKN»
(1904), «[l'eometpis Ha 3amavax. Kuura mis yuHiB» (Bumycku 1—2, 1909),
«I'eometpiss Ha 3amayax. Kuura mns Bumtens» (1913) Tta inmi. binpmiicts mpaub
NpUCBSYCHO apudmeTuili. BaxxaB HeoOXimHUM ISl MOOYIOBU KypCy MaTeMaTHKU
nigdip METOAUYHO MiAiOpaHUX 3a/jad i1 BIpaB, a HE TOSCHEHHS BUYUTENS Ta TEKCT
HiApYyYHHKA.

Inei cBoro Meromy BiH BHMKJIAB 1 JI0 BUBYEHHS KypCy TreoMeTpii B KHM31
«I"eomeTpis B 3aa4axy, sika Ma€ JiBa BUJAHHS JIJIs YUHIB Ta BUUTENB. B mepenmoBi 1o
KHUTH HaNHMCaHO: «YUYHI B LbOMY KypcCl 3aliMalOThCsl MEPEBAKHO PO3B’A3yBAHHIM
3amad. TeopeMu BOHH JTOBOJATH TINBKU Ti, AKi HE € OYEBUIHUMH 1 HE TOTPEOYIOTH
HA/JITO TOHKHX MipKyBaHb. Jl0 JOBENEHHS OUYEBHUIHHMX TEOPEM YYHI MOXKYTh
3BEPTATHCh TUIBKM Y BHIIQJKYy iX OCOOJHMBOrO IHTEpPECYy 0 CaMOro IIpoIecy
JOBEJICHHS. AJie 1€ 3aleXHUTh 1 Bl CKIaAy KJacy, 1 BiJ] TakTy BYUTENs». ABTOpP
NPOMOHYBAB CTABUTH YYHS Y Takl YMOBH, «IpU SKUX BIH MIr OW OyTH He JuIIe
CBIJTKOM, a ¥, 10 MOXJIMBOCTi, aKTUBHUM YYaCHUKOM I[bOTO BHHAXO/IY», PAJIUB «HE
BUKJIAJ]aTH MaTeMaTUKYy, a HAaBYATH ii BCIMa JTOCTYITHUMHU BUUTEIIO 1 JOIITBHUMU IS
y4HIB criocobamu»|8, c. 4].

OTxe, MeTO] MOUUIRHUX 3aJad TOJISAra€ B TOMY, IO 3a/ayi € BUXIJTHUM
MYHKTOM pOOOTH Ha OyAb-SIKOMY eTamni HaBYaHHs. 3a7adel0 NMOYMHAETHCS BHUBUCHHS
Oyab-siKkO1 TeMH, 1o 3a0e3leuye MOTHBAII0 BUBYEHHS TEOPETUYHOTO MaTepiany.
3amaudi moTpiOHI (0COOIMBO MPUKIIAJAHOTO 3MICTY) MiJl YaC BUBYCHHS TEMH, a TaKOXK
M1J] 9ac y3araJbHEHHS Ta CUCTEMaTu3allli 3HaHb HAMPUKIHII TEMH .
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CyTHICTh METOY JOLIBHUX 3aj1ay MOJIATA€E B HACTYITHOMY: 3 OOKY BUMTENS —
B MOOyAOBI CHCTeMH JOIUIBHO MiOpaHUX 3a7ad, pPO3B’S3aHHS SIKUX IIOB’s3aHI 1
CHpPSIMOBaHI Ha BUPILIEHHA NMPOOJEMHOI CHTYyalli; 31 CTOPOHM YYHS — Yy BHpPILICHHI
chopMyIbOBaHOI MNPOOJIEMHOI CHUTYyallli; y4YWTedb JOMOMAarae Y4HSIM Y XOji
pO3B’sI3yBaHHS 3a/1a4.

Jlanuii MeTo] JomomMarae: Kpamie 3pOo3yMITH METy YpPOKY; BIAJO NPOBECTHU
MOTHBAIIIIO; TOJIETIIMUTH BUBYCHHS MaTepially; YHUKHYTH (opMmali3My B 3HAHHSIX;
3a0€e3MeYnTH PO3yMIHHS KOPUCHOCTI MaTepiaily; NAOUTH MIJCYMKH YPOKY.

Meron O6yne Oubill €PEeKTUBHUM, SKIIO HOTO MOEAHYBATH 3 BUKOPUCTAHHIM
KOMII FOTEPHHUX TEXHOJIOTIH.

3a nepKaBHUM CTaHIAPTOM 0a30BOi CEpeAHBOI OCBITH, METOI0 MAaTEMAaTUYHOI
OCBITHBOI Tally31 € PO3BHUTOK OCOOMCTOCTI Y4HS 4depe3 (HOpMyBaHHS MaTeMaTHIHOL
KOMIIETEHTHOCTI Y B3a€MO3B’SI3Ky 3 IHIIMMH KIIOYOBHUMH KOMIIETEHTHOCTSIMU IS
YCHIIIHOI OCBITHBOI Ta MOAAIBIIOI NPO(eCciiHOI AISUIBHOCTI BOPOAOBXK JKHUTTS, IO
nepenbavyae 3acBOEHHS CHCTEMU 3HaHb, YJAOCKOHAJEHHS BMIHHS pO3B’S3yBaTH
MaTeMaTH4Hl Ta TPAKTU4YHI 3a7advi; PO3BUTOK JIOTIYHOTO MHUCIEHHS Ta TCUXIYHHX
BJIACTUBOCTEM OCOOMCTOCTI; PO3YMIHHS MOXMJIMBOCTEH 3aCTOCYBaHHS MaTE€MaTHUKH B
0COOMCTOMY Ta CYCHIIbHOMY KHUTTi[1].

[IpoBenene mOCHIKEHHS TOKa3ajo, M0 aBTOPHU IMIKUIBHUX TMIIPYYHHUKIB
MaTeMaTUKUA Ui 5-6-X KjaciB BUKOPUCTOBYIOTh MJI3 asis BHBEACHHS TMpaBUI
BUKOHAHHS il 3 IECATKOBUMH 1 3BUYAHUMH Ap0oOaMH, BBEJICHHS BiJI’ €EMHUX YUCET Ta
BUBYCHHS BJIACTHBOCTEH apu(METUYHHX /il 3 HUMU TOMIO.

Y WKiABHIA TpakTUI[l BYUTENI, BPaXOBYIOUM HEOOXIAHICTH (opMyBaTH i
pPO3BHBATH B YYHIB KOMIIETEHTHOCTI BiAmoBigHO a0 BuauvieHux HVYII wackpizuux
JHIM, MOTHUBALIN{HI 3a1a4l 1epe@opMyIbOBYIOTh y BUIJISAI MPAKTUKO-OPIEHTOBAHOTO
3aBJIaHb, IMiJI 9ac PO3B’sI3yBaHHS SIKOTO B y4YHIB OyJie PO3BUBATUCS MiAMPUEMIUBICTS 1
¢diHaHCOBa rPaMOTHICTb, 1HILIATUBHICTh 1 MATEMAaTUYHA KOMIIETeHTHICTh. Hanpukinan,
1€ MOYKHA 3pOOUTH TaK.

Buumenwy: Jlo Hac 3BepHYJIUCH 3a JOIMOMOTOI0 BJIACHHUK HOBOTO OYAMHKY,
KU BUPIIIKMB po3MmantoBaTu ¢acag OyAuHKY (OAHY 13 CTiH, i€ HeMae BIKOH). s
bOT0 HWOMY HEOOXiZHO If0 CTiHy mnodapOyBatu OUTMM KOJBOPOM, IIO0 Kparie
BUTJISIZIAB MATIOHOK. BiH BHUMIpSIB po3Mipu CTiHH, fIKa Ma€ (QOopMy NPSMOKYTHHUKA!
mupuHa (Bucota) 2,9 M, a nosxuHa 4,3 M. 11{o6 He BUTpauatu 3aiiBUX rpouieii, Tpeda
BU3HAYHUTH, OaHKY (papOu SKOTO MiHIMAJIBHOTO 00’€My JOLIIBHO KynmuTu. Ha xoxHii
OaHIIl BKa3yeThCsl HA Ky IUIONIY MOBEpXHIi 11 BucTavae. JJonomoxemo BracHuky. Illo
JUISL ITHOTO HaM Tpeba 3HalTH?

Vyenw: [1nomry cTiHu.

Buumens: ®opMy sikoi reoMeTpuyuHOI Girypu Mae crina?

Yuenw: 1IpaMokyTHUKA.
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Buumens: SIk 3naxoaumo miomry Girypu npsiMoKyTHOT hopmu?

Yyenwv: JloBXuHY NpIMOKYTHUKA Tpeba MOMHOXKUTU Ha MHUpUHY. ToOTO Tpeba
IMOMHOXHUTH 2,9 M Ha 4,3M.

Buumens: IlpaBunbHo. JlOBXKMHA 1 HIMpUHA CTIHM BHUPAXEHI JECITKOBUMHU
TpoOaMu, a MU BMi€EMO MHOXKHTH TaKi yucia?

Yyenv: Hi. BMieMO MHOKWTH JIHILIE HATYpaJIbHI YUCIIA.

Buumenws: 3BenemMo 3amauy 10 MHOXKEHHS HaTypajbHUX uuceld. Bupaszumo
JIOBXKHMHY 1 IIMPUHY B TAKUX OJUHULAX, 100 OJEpKaTH HATypaibHI YMciia. 3anuiieMo
ix y gemumetpax. I1m = 10 am,t029M = 29 amM,a4,3 M = 43 oM.

29 1M - 43 oM = 1247 am?. Ockinbku, 100 am? = 1 M2, To 1aM2 = ﬁMZ.

1247 nm? = % M? = 12,47 Mm% Tenmep BIACHUK OYIMHKY  MOXE

po3paxyBaTH CKIJIbKH (apOu KyIyBaTH.

Posrmauemo mHamn mii: 2,9 -4,3 =12,47. CKUIBKA JECITKOBUX 3HAKIB
MICTUTh KOKHHH 13 MHOKHHKIB? A CKUTbKH iX y moOyTKky? lle He BHUIagkoBO, a Iie
MPaBHJIIO:

y pe3yabTaTi MHOXXEHHS JIBOX JECSITKOBUX APOOIB MicCias KOMH Oyjae CTOSTH
CTINIBKM JICCATKOBMX 3HAKIB, CKiIBKM iX y JBOX MHOXHMKIB pasoM. Moro MoxHa
3aMKMcaTy y BUTJISAA1 HACTYITHUX KPOKIB.

106 mepeMHOXKHTH JiBa AECITKOBHUX APOOH, TOTPiOHO:

1) He 3Bakar0uM Ha KOMU, BHKOHATH MHOXKCHHS [TUX YHCET SIK HATYPaJbHHX;

2) y noOyTKY BHOKPEMHUTH IMPAaBOPYY KOMOKO CTUIBKH JECATKOBHUX 3HAKIB,
CKUIBKH X MalOTh OOH/IBA MHOKHUKH Pa3oM.

VY migpyyHuKax MaTeMaTHKH 5-6-X KlaciB HaWOUIbIE TaKUX MOTHBALIMHHUX
3anau y H. A. Tapacenkosoi ta O. C. Ictepa.

Cepen miapy4yHukiB anredpu anst 8 1 9 kiacy MOXKHA BUIUIMTH TIAPYIHUKH
AaBTOPCHKOTO KOJIGKTHBY 1iJi KepiBHUITBoM H. [Ipokomenko, ae KokHa TeMma
MOYMHAETHCS 3 3a/1a4i, K2 Ha3MBAEThCS aKTYaJIbHOIO 1 MOJAETHCS A0 HEl PO3B’s3aHHS
3 KOMEHTapsMU. BiTbIIICTh O3HAYEHB JAI0ThCSI BUKOPUCTOBYIOUH 111 3a71a4l.

VY BITYM3HSHUX TAPYYHHKAX 3 aureOpd 1 TMOYATKIB aHalizy 3aaayi
NPUKIAJTHOTO 3MICTY, SIKI JEMOHCTPYIOTh 3aCTOCYBaHHS TEOPii, 1[0 BHUBYAETHCS, SIK
NpPaBUJIO, PO3MINIYIOTHCS TMCAS BHBUEHHS TEMH Y pO3JAUIaX «BHSBITH CBOIO
KOMIIETEHTHICTH», TOOTO HAIIPHUKIHII TEM.

MortuBaniiini 3agadi  BUKOPUCTOBYIOTBCS 1 Yy CYYaCHHX 3aKOPJAOHHHX
HiApyYHUKaX. K0 3BEpHYTHCS 10 IIBEICHKOI0 HaBUaJbHOrO mociOHuka «Matte till
1000 AR 9 Lirobok» asropis Lars-Eric Bjork, Christina Bjorksten, Hans Brolin, To
MOXKHa TIOMITHUTH, LIO0 TaM TIOCTYNOBO 30UIBIIYIOTHCS MOMKJIMBOCTI YYHIB [0
peaspHOTO PO3YMIHHS MaTeMaTUkH. KoxeH po3aul CKIadaeThCs 3 ALy MiAPO3AiiB,
SKI MOYMHAIOTHCS 3 LIKaBOi mpoOiemMu abo 3a7ayi 3 peasbHOTO KHUTTA. benbriichbki
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HOiJPYYHUKH 3 MaT€MaTUKH JIISTHCS HA YOTHUPH KOJIbOpOBI yacTUHU. [lomapaHueBa
JacTUHKA - IIiKaBl (DaKTH, TMOSCHEHHS, 3aCTOCYBaHHS B KUTTI miei TemMu. CuHs -
nosicHeHHs1 Marepiany. KopuuHeBa - BUKOPHCTAaHHS €JIEKTPOHHUX TaOJUIb, METOAU
PO3B’sI3yBaHHsI 3aB/IaHb Ta Pi3HI Ipadiku 3 IEBHOI TeMH. 3€JIeHa - BIIPABH.

Ha namy aymky, 3 ormsany Ha imei HYI, Buxopucranas M]3 cupustume
OUIBIII CBIJIOMOMY 3aCBOEHHIO TEOPETHMYHOI'O MaTepially Ta TMOCHIWTH MPHUKIIATHE
COpSIMYBaHHsSI IIKUIBHOI MaTEMaTHYHOI OCBITH. 30Kpema, Iell MeToj [I0OpeyYHO
BUKOPUCTOBYBATH T Yac BUBYEHHS (YHKLIOHAIBHOI JIIHII B CTapIUiil MIKOJI, ajpKe
(GyHKLISA € OHUM 3 OCHOBHMX MaTEMaTUYHHMX IMOHSATH, 110 BUpAXae 3aJE€KHICTh MIXK
3MIHHUMH BEJIWYMHAMU 1 BUKOPHCTOBYETHCS Yy (i3mil, ximii, 610J0Tii, COImioorii,
exoHoMili 1 T.I. ['padiku GyHKUINH MIHMPOKO BUKOPUCTOBYIOTHCS B PI3HUX cdepax
JISITBHOCTI JIFOJEH.

Y cBOeEMY JOCHIPKEHHI MU PO3IJISIHYJIM MOXKJIMBOCTI BUKOpucTanus M3 min
yac BUBYEHHS MMOKa3HUKOBOI (yHKIII Ta i BIacTuBocTel B 11 Kmaci.

BinmoBigHo 10 3aralibHOI METOAMYHOI CXEMH BHUBYECHHS OKPEMHUX BHUJIIB
¢byHkuii [6, €.236] Ha mepmoMy eTami BiIOyBa€TbCsl MOTHUBAIliSl BUBYEHHS HOBOIO
BUay (yHKii. MoTuBalis 10 HaBYaHHS — 1€ OAWH 3 Ba)XJIMBUX €JIEMEHTIB YpOKY,
TOMY YYHSM Kpaile MOKa3aTh MPHUKIAJHUA XapakTep TEMU Ta 3B’S30K 3 IHIIUMHU
peAMETaMH, HIXK MMPOCTO PO3MOBIAATH PO BAXKIUBICTH IaHOI TEMH Ta MPO 3a7adi, sSKi
3yctpivatotbes mig yac 3HO. MoTuBartito BapTo MpOBOJAUTH 32 JIOIIOMOTOI0 PO3TIISIY
MPUKIIAJIIB PI3HUX 3aJI€KHOCTEH, 1110 MPUBOJISTH 0 JAHOTO BUY (PYHKITI.

Jlig moka3HUKOBOI (DyHKII y BITYM3HSHUX MIAPYYHUKAX BHUKOPUCTOBYIOTH
3a/1a4i Ha paJloaKTHBHUMN PO3MaJ 44 3a/laya Mpo PO3MHOKEHHs OakTepiit abo 3amada
PO IpUpICT HaceneHHs [ 3, 6].

JUis Hamoi kpainu, micias YopHOOMIIbCbKOI KaTacTpodu, akTyaJlbHUMH €
NUTaHHS TPO PaAJAI0AKTHBHUI pO3MAaJ PEYOBHUH: Yepe3 CKUIBKH POKIB ypakeHa
TepuTopis Oyne MpUAATHOIO Uit KUTTA? ToMy MOKHA Tiepes] BBEACHHIM O3HAYCHHS
NOKAa3HUKOBOi (PYyHKILII HaBeCTH TEKCTH IMX 3a1ad, a po3B’S3aTH 3rOJIOM 3
BUKOPHUCTAHHIM KaJbKYJISTOPA.

3agaya 1. Ilig yac aBapii Ha AEC y 1986 pomi, B peakrtopi Oyno 4 kr
CTpOHIIito (uucio Buragane). HeoOxinHo BU3HAUMTH, sika Oy/e Maca cTpoHIio B 2026
polIi, SIKIIO Tepion HamiBpo3nagy 28,8 pokKiB.

Po3ze’azanus.

BuzHaunMo ckinbku MUHE pOKiB Ha AaHy aaty: 2026 — 1986 = 40 (pokiB).
Buxopuctaemo ¢popmyny 3akoHy paaioakTUBHOTO po3nangy N = Ny -2 T.

40

N =4-2"28=4-2"136 = 227130 = 206(1) ~ 1516 (xr).
ToOTo, MOCUTH BeNTMKa BETMYHMHA, 1 PO3MAJL e TPOJTOBKYETHCS.
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3amaya 2. Yepe3 skuii yac micis aBapii KUIBKICTh PaJiOaKTUBHHX aTOMIB
ypany 3MeHImmThcsa y 64 pasu? Ilepiox miBposnany T = 4,5 - 10° pokis.

Po3zs’sazanns.

PanioakTuBHUI po3mnaj onucye Gpopmyna

t t
N=No'2_7;%=27i
t t
2T = 64; 2T = 28, % =6;t=6T =6-4,5 - 10° = 2,710 (poxkis).
[ToxazHukoBa PyHKIIS IIMPOKO BUKOPUCTOBYETHCS 1 B EKOHOMILII.
3anava 3. Bxknagauk mokimaB Ha paxyHok B 6aHk 12000 rpH. fIka cyma Oyne y
HBOT'O Yepe3 5 POKiB, SAKILO BIJCOTKOBA cTaBKa 7% prayHUX?

Po3ze’sazanus.
3agady MOXHa PO3B’s3aTH BHKOPHCTOBYHOYHM (OPMYIY CKIATHUX BiJCOTKIB

n
P
S, =S (1 + E) , 1e S — IMo4aTKoBa Cyma, sIKy BHOCUTb BKIIAJIHUK, S, — caMa, Ky

OTpUMAE BKJIQJHHUK Y€pe3 N POKIB, P — BIICOTKOBA CTABKA.
5

7
S, = 12000 - (1 + W) = 12000 1,075 = 16830,62 (rpH)

Bianosiae: 16830 rpH 62 K.

[Ticns mopiBHAHHS (OpMYJ, IO BUKOPUCTOBYIOTHCS JUIsl PO3B’SI3yBaHHS LIMX
3aja4, BBOJHWTH O3HAYCHHS TIOKA3HUKOBOI QyHKIIi ¢yHKOii Yy = y,a* Ta
3’SICOBYIOTBCSI IPU3HAYCHHSI 1 MEXK1 3MIHH IMapaMeTPiB, 10 BXOIATh 10 (OPMYITH.

[Ticns BBemeHHS oO3Ha4YeHHS (YHKIII 3a METOAUYHOI) CXEMOIO BHBUYCHHS
OKpeMHX BMJIIB (YHKI[iM Hae nmoOynoBa mo Touykax rpadika QyHKIIT 1 «4UTAHHSI» 10
HbOMY BJIacTHBOCTeH ¢yHKmii [6, €.236]. Mu mnponoHyemo moOyaOBY Tpadika
NIOKa3HUKOBOI (YHKIIIT BUTIISINY Y = 2% TIOB’sI3aTH 3 HACTYITHOIO 331a4elo.

3agaya 4. Y Ham yac mNOCTIHO 30LIbLIYeThCA IIBUAKICTE Ta 00cCAr
iH(popmallii, SKy MOXHA Ji3HAaTHUCA. 3pOCTaHHS KUIBKOCTI JOCTYINHHUX JIaHUX
NpU3BOANTH 10 iHopMaliiHoro Oymy. | CTBEpIKYyIOTh, IO KITBKICTH iH(pOpMAaIii
MOIBOIOETHCS KOXKHI IECSITh POKIB.

Poss’azanna y euensoi beciou euumens. Crpobyemo moOymyBaTH Tpadik
3aJIeKHOCTI, 110 ToJjaHa B yMoBi. Hexail B geskuii moyaTkoBHi pik o0car iHpopMmartii
MpUiiMEeMO 3a OJWHHUIII0 Ta BIAKIAAEMO Ha OCi OpJAMHAT (BepTHKanbHIK oci). Ilo
TOPU3OHTANBHIN OCi 32 OJMHMIIO Bi3bMEMO JECATOK POKIB B MOPAIKY PIBHOMIPHOTO
3pOCTaHHs, 3a 3aKOHOM apu(MeTHYHOi Mporpecii: oAHE, NBa, TPU JECATUPIUYS.
3HaueHHss QYHKUIT BIAKIAAYThCA HaJ HUMH, KOKHOTO pasy, 3pOCTaloyu BJBIYi, - 3a
TE€OMETPUYHOIO TIPOTPECIE0: 1BA, YOTHPH, BiCiM, IIiCTHAAIATH 1 T.4. (Puc. 1).
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18

16 .
14
12
10
t .
6
4 .
3 ]
[ ]
[ ]
* 0
-3 -2 -1 0 1 2 3 4 5
Puc. 1.

AJe 5 10 1bOro MoTiK 1H(OopMalii TeX 3pocTaB BABIYl, TOMY Oyaytouu rpadik
BJIiBO, OyAyeMO B TOPSIIKY CMagaHHS — YABIYl 3 KOXXKHUM KPOKOM. 3 €IHYIOUM BCl
TOYKH ofepxkumo rpadik ¢yskmii (Puc. 2), dopmyna skoi mae Burisig y = 2% 1 Ky
Ha3MBaIOTh TOKa3HUKOBOIO.

18

3 2 1 0 1
Puc. 2.
3a nmoOynoBaHuM rpadikoM BU3HAYAEMO BIIACTMBOCTI MOKA3HUKOBOI (PYHKITIT

=]
[¥5)
.
L

3a YMOBH, 1[0 OCHOBA OLTIIIA 32 OJJUHUITIO.
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Jlis BUBYEHHS BJIACTMBOCTEH (YHKIII 3 OCHOBOIO MEHILIOIO 32 OIMHUIIO
IPOMOHYEMO HACTYIIHY 3a/1a4y.

3apmaua 5. VY nabopatopii € 1000 ckiasiHux mpoOipok. Bimomo, 1mo KoxHOT
TOJIMHU, MiJ Yac MPOBEACHHS OCHTIAIB, YaCTHHA MPOOIPOK CTAa€ HEMPUIATHOIO IS
MOJIaJIbIIOT0 BUKOpHUCTAaHHS (61u3bko 3%). HeoOxiaHO 3anmucaTl KUTbKICTh MPOOIPOK,
110 3aJUIIMTHCS 10 MOMEHTY 4acy i, y BUrisaal ¢yHKIi.

Po3zs’sz3annsa

[To3HaunMo KiIBKICTH IPOOIPOK, L0 3ATUIIUTHCS 10 MOMEHTY 4acy t, 0ykBo1o
y. Toxi 3a yMoBoro 3amaui ogepxkumo y = 1000 - 0,97¢.

[Tobynyemo rpadik miei pynkuii (Puc. 3)

Puc. 3.
MoskeMo 3HaWTH JIeKiTbKa 3HAaYeHb (QYHKIIIT Y:
1) Sxmot= 1,10y =970;
2) Sxmot=>5,10y = 859;
3) Sxmot=10,Toy =7371iT. 1
ToGTo, dyHKIIIO KUTHBKOCTI MPOOIPOK, IO 3aJUIMIUTHCS O MOMEHTY 4Yacy f,
MoxHa 3anucati y = 1000 - 0,97°.
3ayesasicenns. OcoOMUBICTIO 1Ii€l 3a7a4l € Te, 0 B YMOB1 HE JA€ThCSA TOTOBA
dbopMyna, 3a SKOKW OMHCYETHCS Mpolec, a ii MOTpiOHO CKIacTH. TakuM YUHOM Iis
3ajla4a € HOBUM €TarioM HaBYaHHS YYHIB MaTeMaTUYHOMY MOJICITIOBAHHIO, KOJU Y4Hi
HE TIUIBKU TPAIFOIOTh 3 TOTOBUMH (OopMyrnaMu, aje W CKIaNaloTh iX 3a OMUCaMH
MIEBHUX SIBUII YU TIPOIIECIB.
Ha gerBepTOoMy eTari BUBUEHHS BIACTHBOCTEH OKpeMOro BUAY QYHKIIi1, KON
BJIACTHBOCTI J1aHOT (DYHKIIIT 3aCTOCOBYIOTh 0 PO3B’SI3yBaHHS PIBHSIHb, HEPIBHOCTEH Ta
BJIACHE MPUKIIATHUX 33/1a4, MPOTIOHYEMO PO3TIISIATH HACTYITHI 3a71a4i.
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Hampukman, Taki exoHOMIYHI 3amadi OyayTh KOPHCHHUMH JUIsI HAOYTTA
HAaBUYOK pPO3B’SI3YBaHHS TMOKAa3HUKOBUX PIBHSHb, a TaKOX I MOKJIMBOCTI
MPAKTUYHOTO 03HAHOMIICHHS 3 IEIKMMH €KOHOMIYHUMU TOHITTSIMHU Ta TEPMiHAMU.

3agava 6. 3a KM CTPOK OKYIUIATHCS 1HBECTHIlIT B cymi 100 THC. TpH., B3ITHX
B KpEIUT, SIKIIO BIJCOTOK, SIKMM TpeOa BUIUIAUYyBaTH 3a KPEOUT KOXKHOTO POKY,
cknaznae 10%, a mporao3oBaHuil npuOyTOK JOpiBHIOE Juiie 20 TUC. TPH. Ha pIK.

Po3zs’sz3annsa

Matemaruunoro mozxewmo € piBHsaaa 20t = 100 - (1 4+ 0,1)%, ne t — pokn.
I'padiuno poss’sukemo pisasansa t = 5- (1 4+ 0,1) =5-1,1°,

¥ 2

25-
2':" //
15-

10- —

-20 —10 10 20 30 40
Puc. 4.

3 Puc. 4 BuaHO, 110 1HBECTHUIIl B3SATI B KPEAUT 3a TaKUMH yMOBaMu, HE
OKYIUIATHCS HIKOJIH.

3agaua 7. 3a KU CTPOK OKYILISATHCS iHBecTUIlii B cymi 100 TuC. TpH., B3SITHX
B KPCIWT, SKIIO BiJICOTOK, KW TpeOa BUIUIAYYBATH 3a KPEIUT KOXKHOTO POKY,
ckianae 15%, a nporuno3oBanuii npuOyTOK A0piBHIOE Jumie 40 THC. TPH. HA PIK.

Po3ze’sazanna

MaremaTtnunor mozgemno € pisasuag 40t = 100 - (1 + 0,15)¢, ne t — poxu.
I'padiuno poss’sukemo piBasuus t = 2,5+ (1 + 0,15)F = 2,5+ 1,15%.
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y / —

7/ ]

\]

Puc. 5.

3 Puc. 5 BuAHO, 110 1HBECTHIIii, B3SATI B KPEIUT 32 TAKUX YMOB, OKYIUISTHCS
gyepe3 S5 poKiB.

3ayesasicenns. Ilin yac po3B’si3yBaHHs 3a1a4 6 1 7 kopucHo Bukopuctatu IKT
(manpukiaaa, rpadiYHAN KaIBKYISITOD).

3amayl Ha BHUKOPUCTAaHHS TIOKa3HMKOBOI (yHKLII I1KaBl He JMIIE B
€KOHOMIYHOTO, (I3MYHOrO0 YW OI0JOTIYHOTO CIOKETiB. MOXHa HaBeCTU I[IKaBUU
NPUKIAJ 3 TITEPATYPH.

Tak, BIAacTUBOCTI MOKAa3HUKOBOI (YHKIII JOMOMAaraiTh MOSCHUTU il Y
pomani Xyns Bepna «Mariac Illanmop» cunmaua Maridy, skuit 37iiicHUB Oarato
noyBuriB. PosrinsHemo onuH 3 HUX: «['0TyBaBcs ciyck Ha Boay kopabus. | came B 1ieit
MOMEHT JO0 TaBaHl BIIETLJIa 5IXTa, sika HEeMHHYyYe Bpizanacs O y kopaOenb, skOU 3
HATOBMY HE BUOIT YOJIOBIK, KM 3 yCi€i CHJIM BHEpCsS B 3€MJIF0 HOTAMU 1 BUETIMBCS B
TpPOC, II0 YyTPUMYyBaB Kopabenb, mob0 3arpumaru cnyck. [lo6nm3y crosiia rapmara.
CMisuBelb MBHJIKO HAKMHYB Ha HEl TPOC 1 3 HETIOJACHKUM 3yCHIIISIM YTPUMYBAB HOTO
10 cexynn, moku Tpoc He jomHyB. Ane mux 10 cekyHn Oyno A0CuTh, MO0 sSXTa
MPOCKOYHJIA TTOB3 KOpaOellb — 3ITKHEHHS He cTanocsn[7].

Uu mornma 3 MM crpaBUTHCS 3BHYaiiHa sroauHa? [llo6 mnpumBapTyBatn
Kopabeib, 3 HhOT0 KUJAI0Th KaHAT 1 JIIOJIWHA, SIKa 3HAXOUTHCS HA MPUCTaHi, 0OMOTYE
fioro HaBkoymo croBma. Cuia TepTs MK KaHaTOM 1 CTOBIIOM YTPHUMYE CYJIHO.
3asiexxHICTh MK cuiioro F, o yrpumye kopabenb, Ta MpUKIaJAeHO cuiior F, MokHa
3anatu Gopmynoro F = Fy - k™, ne n — KiJIbKIiCTh BUTKIB, K — KOS(DILIEHT TePTs, SKUH
3aJISKUTh BiJl MaTepiaiy 3 SKOro 3po0jeHo kaHat Ta cToBm. «Hampukiaz, konu xkaHat
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2T

—3 KOHOIIENb, a CTOBII 3aji3HMi, T0 k = 2175, ToOTO, 0OEpHYBILIU KaHAT 3 pasH,
cuioro 22 H moskua yrpumyBatu 40 ™[ 7].

OcCKUIbKH, IOKa3HUKOBA (DYHKIIISI ONUCYE PI3HOMAHITHI IPOLECH B IPUPOI Ta
B IIPAKTUYHOMY KUTTI, TO HaBEJIEHI HAMU CIOXKETH 3aJ[a4 MOXHa JIOMOBHIOBATH.

OTxe, MU PO3IIISIHYIM BUKOPHCTAHHS 3a/lad MPUKIATHOTO 3MICTYy Ha BCIX
YOTHUPHOX €Talax BUBUEHHS BJIACTUBOCTEH MOKA3HUKOBOI (PYHKIT 1 MOXKEMO 3pOOUTH
HACTYITHI BUCHOBKH.

BWCHOBKWN. 3 TeopeTHYHO! TOYKH 30py METOJ MOLUIBHUX 3a/ay IOJISrae B
TOMY, L0 3aJa4l € BUXIJIHUM IIYHKTOM poOOTH y Oyab—sikuii eran HaBuyaHHA. Cepen
MO3UTUBHUX cTOPiH M/I3 MOXKHA BUIAUIUTH, IO

Meroa mOIIBHUX 3a7a4 JOToMarae Kpaiie 3pOo3yMITH METYy BHUBUYEHHS

TEeMH 1 OLTBIIT BMOTHBYBATH BUBUYCHHS TCOPETHUUYHOTO MaTepiaiy.

MJI3 crpusie TONETIICHHIO COPUMHSATTS YyYHSMH HOBOTO MaTepiaiy, a

PO3yMIHHSI MaTepiaiy, K BiJOMO, MOJIETIIYE HOro 3araM’ STOByBaHHS.

3aBasku MJI3 i yac BUBYCHHS] MAaTEeMAaTHKHU Y 5-6-X Klacax JIOBEJCHHS

TBEP/IKEHb, BUBEJICHHS MpaBUI 1 (POPMYJ 3aMIHIOEThCA Ha PO3B’SI3yBaHHS

3azay.

Jlo HeoMiKiB METOAY BIAHOCUMO HACTYITHE:

1. Po3B’s13yBaHHST MOTHBALIMHUX 3a/ad, 5K TOTYIOTh JO BHUBYECHHS
HOBOT'O TEOPETHYHOTO MaTepially, CIIpHUsie PO3YMIHHIO MaTepiaiy, MpoTe BeluKa
KUIBKICTh MOTHBAaLIMHUX 3a4a4 (TOO0TO 30UIbIIEHHS OOCITY MIATOTOBKH JI0
BUBUEHHSI Teopii), Ha AYMKY IICHXOJOTIB, MOCNIa0I0€ OakaHHS Y4YHIB HMOTO
3armam’sitoByBaTH. Came TOMy TOTpPIOHO TMiJg Yac BHKOPUCTAHHS METOMY
JTOIUTPHUX 3a7a4 MiAOUpaTd MiHIMAJIbHY KUIBKICTh MIATOTOBYMX 3a/ady Ta
BUKOPUCTOBYBAaTHU OJIHY 1 Ty caMmy 3a7ady KijbKa pa3iB i PO3KPHUTTS Pi3HHUX
aCIEKTIB TEMHU, OKPEMUX 11 JeTaICH.

2. He nna Bcix TemM MoOXHa migiOpaTtu 3pO3yMily 3 TOYKH 30Dy
Ha0yTOTO JIOCBIy YYHIB MOTHBAIIIIHY 3a/1a4y.

[Ipyn HaBYaHHI y4YHIB MPUKJIAAHI 3a/4ayl BIAITPalOTh BaXJIMBY pPOJb, BOHU
JAIOTh MOJXKJIMBICTh PO3BUBATH MHUCJICHHS Ta TPOCTOPOBY YSBY, NAIOTh MOXIJIHBICTH
3pO3yMITH, SK MaTeMaTHKa BUKOPHCTOBYETHCS B PI3HUX Tally3sx. BukopucTaHHS
NPHUKIAIHAX 3a7a4 pa3oM i3 MJI3 Moxke 3MOTHUBYBAaTH BHBUCHHS BIJIACTUBOCTCH
neBHOro BUY ¢yHKIii. Takok MOXHa BUKOPUCTOBYBATH ()YHKITIOHATBHI 3aJI€KHOCTI
JUTSL pO3TIISAY IiKaBUX TpoOsiieMHuX 3amad. M]3 Oyae OiibIn mMepCrneKTUBHUM, SKIIO
HOT0 MOEAHYBATH 3 BUKOPUCTAHHSIM KOMIT IOTEPHUX TEXHOJIOTIH.
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CnucoOK BUKOPUCTAHMX JIZKepeJl
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