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BapiaTuBHicTh MeTOIB 10BeIeCHHSI MATEMATHYHUX TBEP/IKEHb Y
(popMyBaHHI MAaTeMaTHYHUX KOMIIETEHTHOCTeH Mail0yTHLOrO (paxiBus

[locTanoBka mpobiemu. Mu 1IyKaeMO MOKIMBOCTI  (hOpMyBaHHS
MaTeMaTUYHUX KOMIIETEHTHOCTEW 3acobamu icTopii matemaTuku. [Ipu mpomy
BUJIUIIEMO BU3HAYHI 1ICTOPUYHI TBEP/KEHHS 1 METOIH iX moBeneHHs. Ha Hamry
JTYMKY, JIOCTIDKEHHS PI3HMX MIAXOJIB 10 JOBEJICHHS BJIOCKOHAIIOE YMIHHS
JUSITA Ha OCHOBI OJIEP’)KaHUX 3HAaHb, 3[1ACHIOBATH JEAYKTHUBHI METOAH JOBE/ICHD
TBEpPJUKEHb, JIOCHIPKYBaTU €(PEKTUBHICTh PI3HUX MeToniB. [IpakTtuyna
JUSTTBHICTD Y TPOIECT JOBEACHHS MaTEMAaTUYHUX TBEPKEHb PI3HUMU METOJaMU
dbopmMye BOJOMIHHS LMMU METOJAMHU 1 TOAANbIIE iX BUKOPUCTAHHS MpHU
HAaBYaHHI MaTEMAaTHKHU.

MeTtoro nyOaikallii € po3risiy iCTopii MaTEMaTUKH sIK 3ac00y (hopMyBaHHS
MaTE€MaTUYHUX KOMIIETEHTHOCTEH MPH BHBYEHHI Kypcy ajireOpu ManOyTHIMH
BUUTEIISIMU MAaTEMATHKH.

Buksian oCHOBHOTO Marepiaiy.

1. Teepmxkenns IMigparopa (6:m3pk0 580 — 500 1o H.¢.). [1:11].

Cyma JOBUIBHOTO 4YHCJIA TOCTIJOBHUX HEMApHUX YHCEN, MOYMHAIOYU 3
OJIMHMIII, € TOUHUM KBaJIpar.

[Tiarop nOBOMMB 1€ TBEPKEHHS T€OMETPUYHO 32 JIOMIOMOTOI0 TTOOYA0BH
"rHOMOHIB". TBEpIKEHHs MOXHA JOBECTH, 3aCTOCYBaBIIU (OPMYITYy CyMHU
apu(pMETUIHOI Mporpecii, a0 METO0M MaTeMaTUYHOT THAYKIII.

2. TBepmxenns Apximena (0am3pko 287 — 212 no w.e.). [1:13].

3HalTH CyMy KBaJpaTiB n TEPIIMX YHUCET HATYPAIBHOTO pPsIAy, TOOTO

2 n(n+1)2n+1)
n-= .
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Y Apximena 1 3amada po3B’S3y€Tbcsl B reomeTpuuHid dopwmi. [s

BU3HAYCHHS  MOTPIOHOI  CyMH  MOXHA  BHKOPHUCTAaTHU  TOTOXKHICTH

JIOBECTH 12 + 22 + 32 + ...+

n?’—(n—l)3:3n2 —3n+1, magaBmu n 3HadeHud 1, 2, 3, ... , n 1 JOJABIIU
oJiep>KaHi PpiBHOCTI. JIOIIJIBHO TaKOXX BHUKOPUCTATH METOJ MaTeMaTUYHOI
THAYKII].

3. JloBecTH, 1110 cymMa KyOiB MEPIIMX N HATYPaJIbHUX YUCEN TOPIBHIOE

KBaJpaTy CyMH IMX YUCET: 13+234+33+ . 4n3= (l+ 2+3+..+ n)2 [2:25].



Jo miei 3amadi B icTOpii MaTeMaTUKH TMOBEPTATUCA MaTeMAaTHUKH PI3HHUX
yaciB. [Hmificekuit marematuk Anactam6a (IV abo V cr. o H. e.) — aBTOp
Tpaktary "CynbBa-cyTpu", SKUW € HalCTapOJIaBHIIIOW MaM’SITKOI 1HJIHCHKOI
MaTeMaTuku. BiH 3HaB mpaBuiIO 0OYMCIECHHSI CyMHU KyOiB YMCEN HATYpaJbHOTO
pAly Ha TECOMETPUYHIN OCHOBI.

VY I cT. mro popMyity 1OBIB BUAATHUN IHIIMCHKUN MaTeMaTUK Apiadxara I
(476 — 550). Moro misuIbHICTH BifKpHMBAe 30]0T€ CTONITTS iHIIHCHKO
maTemaTuku. B Tpakrati "Apabxariam", HanmucaHOMY y BIpIIax, BiH HaBOIUTbH
IpaBujia CYMYBaHHS PSIiB TPUKYTHUX, KBAJPATHUX Ta KYOIYHHX YHCEIL.

JlaBuporpeubkuit Mmarematuk Hikomax 3 ['epasu xuB Mixk 30 1 150 pokax
710 H. €., Bimomuii sk aBTop "Beryny no apudmeruku. HaliOinbin miikaBuM y 11iit
KHU31 € CyMyBaHHS YWCIIOBUX PsIIiB, JOBEACHHS, 110 KyOlYHI YHClIa € CyMOIO

MOCIOBHUX HemapHux yucen. Tak 13 =1, 23 =3+5, 33 =7+9+11 Tomro.
[le TBep/KeHHS Mi3HIilIE OyJI0 BUKOPUCTAaHE IS BU3HAYEHHS CyMHU KyOiB
NEePIINX HATypaIbHUX YUCEN.

B ypuBKy 3 ApuepuaHchbkoro kojekcy (pumcbkuil pykonuc VI ado VII
CTOJIITTS), IKMI MPUIIUCYIOTh PUMCBbKUM TreoMerpaM Enadponuty ta Bitpysito
Pydpy, cymyrorbes kyOum  HaTypaibHuXx  uucen. llpm  posB’s3aHHI
BUKOPHUCTOBY€ETbCS TBepkeHHs Hikomaxa: ky0O uucia n € cymMa MOCHIIOBHUX

HETIApHUX YMCeN BiJ (n2 — n+1) hi (o) (n2 -Nn+ (2n—l)) [1:18].

Ha mowatky XI cr. 3’sBunucs TBopu OargajJchbKOro MareMaThka all-
Kapamxu. B anrebpaiunomy Ttpakrari "Anb-@Dapxi" HaBOAATHCS BUpPa3d IS
CYMH KBaJ[paTiB 1 CyMH KyOiB HATYpaJIbHOTO PSy YUCE.

Jlo TpamuiiifHOrO METOJy MaTEeMaTHYHOI 1HJYKIIi JOBEJCHHS JaHOTO
TBEP/UKCHHS MM JIOJJAEMO III€ PEKYPEHTHHM METOM, IO TIPYHTYEThCS Ha

ToTo)HOCTI N — (n— 1)4 =4n3-6n? + 4n-1.
4. Teepmxenns Ion-an-Xaiicama (965 — 1039). [2: 31].
3HaliTH CyMy YeTBEpTUX CTEICHIB N MEPIIUX HATYypAIbHUX YHCEN, TOOTO

JIOBECTH 14 + 24 +34 + ...+ n4 = % (6n5 +15n4 +1On3 — n).

Jlnst 3Haxo/KeHHA (OpMyNIH CyMHU 4YETBEPTHX CTEMEHIB TMEepIIMX n
HaTypaJlbHUX qucell MOYKHA 3aCTOCYBaTU TOTOKHICTb

n5 — (n —1)5 = 5n4 —1On3 +10n2 —5n+1 abo MeTo1 MaTeMaTUYHOT 1HIYKIIII.

BuchoBku. [Ipu cymyBaHH1 CTE€NEHIB MOCIIJOBHUX HATypalbHUX YUCENl MU
3aMmpoNOHyBaJK pi3H1 MeToau. Hamam mominpHO BUOpaTH HAWOLIBIN ePEeKTHUBHI
METOIU 1 JoBeCTH (GOpMYJH JJIsi CYMU BHIIUX CTeNeHiB. TakoxX AOCIIIUTH
MOXJIMBOCTI 3aCTOCYBaHHS 3alpOINIOHOBAaHUX METOMIB JUIsi  OOYHCIIEHHS
HECKIHUEHHHX CYM.

Cnucok BUKOPUCTaHUX JHKEpeT Ta JIITepaTypu
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Summary. DidkivskaT.V., Sverchevskal.A.
Variability of mathematical statements proof methods in development
of mathematical competencesin future teachers of mathematics
The opportunities of mathematical competences development using the
history of mathematics is researched. Among different approaches to the use of
history of mathematics we chose famous statements which contain calculation
sums of powers of natural series. We recommend using of various methods,
which make a proof more illustrative, more interesting and understandable.
Pythagoras of Samos, lonian Greek philosopher and mathematician (c. 580

— ¢. 500 BC), gives the finding of sum of odd numbers 1+ 3+ ...+ (2n—1)= n?.
The following proof methods are considered:

1) Pythagoras gnomon;

2) mathematical induction;

3) using the 1+ 3+...+ (2n-1)=

%Zn—l)_ n=n? identity.

Method of calculation of sum of the second powers was advised by

Archimedes, Ancient Greek mathematician, physicist and engineer (c. 287 BC -

c. 212 BC). 12+22+32+  +n?= n(n+1)(2n+1)
6

. We focus on the following

proof methods:

1) geometric method of Archimedes;

2) using the n° — (n—1)3= 3n% - 3n+1 identity;

3) mathematical induction .

Calculation of sum of the third powers of natural numbers was investigated
by Indian mathematicians Apastamba (c. 400 BC), who used gnomon,
Aryabhata | (476 — 550 CE) and other mathematicians. In the 1st century this
problem was solved by Nicomachus, Greek mathematician, and by Roman
geometers in the 6th or 7th century. In the early 11th century, Al-Kargi,
Baghdadian mathematician, gave geometric proof of formula for sum of cubes

2 2
of natura numbers. 13+ 23+ 33+ +n3= % The following proof

methods are considered: 1) Apastambas gnomon; 2) using the statement of
Nicomachus n= (n2 —n+ l)+ (n2 -n+ 3)+ . (n2 —n+(2n —1)); 3) using the

n*—(n-1*=4n>-6n°+4n—1 identity; 4) geometric proof of Al-Kargji;
5) mathematical induction.



Lastly we consder the formula for sum of the fourth powers

14+ 2%+ 3%+ +nt= %(Gn5 +15n% +10n° - n). We focus on the following

proof methods. 1) using the n° - (n — 1)5 =5n* —10n3+10n% - 5n+1 identity;
2) mathematical induction.



