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higher mathematics in higher education. One of the tools to achieve this goal is the
study of proof methods, namely the method of mathematical induction.
Key words. Critical thinking, proof, method of mathematical induction.
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CYYACHI TEHJEHIII ®OPMYBAHHSI MATEMATUYHOI
KYJIbTYPHU Y 3AKJIAJAX BUIIOI OCBITH

BuByenns Bumioi marematuku B TexHiyHuUX 3BO, 3a3BHuail, 0OMEXYEThCS
pPO3IJIAIOM OCHOBHUX IOHATH 1 TEOPEM IMEBHUX PO3JUIIB MaTEMaTUKH Ta IXHIM
3aCTOCYBaHHSIM CaMe JI0 PO3PaxyHKOBUX 3anad. [Ipore, sik mokasye MOCBI, i Yac
BUKJIQJJaHHS BUIOI MAaTEMaTHKU CTYACHTH HEUITKO YSBISIFOTH COOI IO O3HAdJae
JIOBECTH Teopemy abo0 TBEpDKCHHS, SIKi ICHYIOTh METOAHM JOBEACHHS, B UYOMY
MOJISITa€ PI3HUIL MDK HEOOXIJHOK Ta JOCTaTHBROO YMOBaMH, IO € 3HAYHUM
HEJI0JIIKOM 3acBOE€HHS MaTepiany. OaHuM 13 cmocoO1B BUpIIICHHS 1€l 3ajauyi,
0€e3yMOBHO € PO3IIUPEHHS KpyTa 3a/1a4, Kl BKJIIOYal0Th JOBECHHS MEBHUX (DAKTIB.

Tak, Hanpuknan, AudepeHiiaibHe YUCIeHH (PYHKIIT OJIHI€T 3MIHHOI BXOAUTD
B CTaHJAPTHUM KypC BWINOi MaTeMaTWKd B Yycix TexHiunux 3BO 1, 3a3Buyaif,
OOMEXY€EThCSI 3HAXO/KEHHSM TOXIJHOI Ta ii 3aCTOCYBaHHSM JIO JOCIHIKEHHS
BinactuBocTel (QyHkuii. Ilpore, 1HOAI TpW JOBEAECHHI JEIKUX HEPIBHOCTEH
BUKOPUCTAHHS BJIACTUBOCTEN (YHKIM € OUIBII TOIMUIBHUM 1, O€3mepeyHo, Ccrpusie
PO3BUHECHHIO HAaBUYOK JIOBEACHHS 1 TMIJBUIICHHIO MAaTEMAaTHYHOI KYJIbTYpH
CTY/ICHTIB. B poboTi HaBOAsAThCA TPUKIATU JOBEICHHS HEPIBHOCTEH 13
3aCTOCYBaHHSM TIepIIOi Ta JApyroi MOXIAHOI J0 JOCHIKEHHS (yHKIII Ha
MOHOTOHHICTb Ta OMYKJICTb.

Po3risitHeMo HacTynHy Teopemy.

Teopema 1. Hexaii ¢yHkuisg f(x) f() nudepeHiiiioBaHa Ha MPOMIKKY

r
= . J— . :} .
I [{1, b]l = [a; b], 1 BUKOHY€ThCSI HEPIBHICTh f (l’:} o Uf (x) =0 IS YCixX

I

x €1 xel Tonmi ¢yHKIIisN f (x} ACY 3pOCTa€ Ha MPOMIKKY , TOOTO
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Vxela;b] : fla) < f(x) < f(b).
Vx €la;b] = f(a) < f(x) < f(b).
ITokaxkemo, sIK 1aHa TeopeMa BUKOPUCTOBYETHCS ISl JOBEJCHHS HEPIBHOCTEN.
e < .
IMpuknan 1. JloBecTM  HEpIBHICTH sinx = x, Vx € [0; +0)
sinx = x, Vx € [0; +0)
HoseneHHs. PosriusiHeMo (yHKIIIIO f(x) = X —sinx, fe x € [0; +)
f(x) = x —sinx, ne x € [0; +x) . ii
fl(x) = (x—sinx)' = 1—cosx =0,
f'(x) = (x—sinx)' =1—cosx=0, VXE [0; +0) vxe [0; +0)
fO)=x = sinX f() = x —sinx 3 crae ma

Vx € [0; +c0)vx € [0; +)

[IOX1IHAa

OTxe,
[0; +90) [0; +) i

TOMY 34 O3HAYCHHIM: f([]) < f(x}
f(0O)<f(x) OCKiJ’IBKI/If(U) = 0 — sin0 = Ofc0) = 0—sin0 = 0 1o
0 < x —sinx =sinx <x, x € [0; +00)

byHKIIISA

Ma€ MicClie

0 < x —sinx = sinx < x, x € [0; +0o0)

PiBHICTB BUKOHYETHCS npu , TOMY

Sinx = X, Vx € [D, ‘|—'D':'}sinx < x,Vx € [0;+m). HepiBHICT JIOBEIEHO
[3].

HacrynHa TeopeMa Tako)X 03BOJISIE BUKOPHUCTOBYBATH JPYTY MOXIAHY IS
JTIOBEJICHHS HEPIBHOCTEH.

Teopema 2. Hexait ¢pyHKItis f (x}f () nBiul audepeHiriiioBaHa Ha MPOMDKKY
I'=[a;b]1 = [a; b]

"
. o = 0f" .
1 BUKOHY€ETHCSI HEPIBHICTh [0 = O0f"(x) =0 VISl yCIX

x €1 x€l Toni byrKIis f (x)f () OITYKJIa BHU3 HAa IPOMIDKKY ‘rl :

[Ipukian 2. JloBecTH HEPIBHICTh

(1 +%)-(1 +%)-(1 +§)264,

e x>0y>0z>0 x>0y>0z>0 ; x+y+z=1

x+y+z=1
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f(t)= En(l +%) t € (0;+00),

JoBenenns. Po3rimsiHeMo (yHKIIO

f()=1In (1 +3), t € (0;+400), _ o
11 IMOX1JH1:
1 1
fr= :L_+E (_t_z) 2+t f'(t):%%'(‘tiz):‘tzln'
" _ 2t+1

() = o
ORI (2t+ = 1) > 0, Vt € (0; +o0).
f”(f) } Uf”(t) >0 (0;+00), (0;+0)
(0; +m] (0; +0)

>0, Vt € (0; +0).

OckisibKu ' 70 (yHKLIA

f (t)f (t) € ONYyKJOK BHHU3 Ha ’ 1 Ma€e Miclle HEpIBHICTh

Iencena:
f(alxl T @yX9 -+ oot anxn) = alf(xl) + a2f(x2) s SR & anf(xn):
Vxq, X5, ..., X, € D(f), Vb s sss4 % € DKL),
Va }DHEPD a, =0, a;+ a, +-+ a,, = 1.
Va; = 0,a, = 0,.. 1_OalJraer -+ a, = 1.
M1 =0y = @p = L .
Hexan 1 2 3 3 ATk = M= 3’

1 1 1 _ 1 1
F(x+3y+32) <3F@+3FO) +51@,

m(l +_) (1)t (1+ )+ 2 (142)
(14 ) <3 (14 ) ¢ 2 (14 2) w2 (142),

3

(1+2)(+3)(+2) =1+ 55)

3
(D00 D205 | e TP
x+y+z=1

, TO OCTaHHIO HEPIBHICTh MOKHA MEepPENUcaTi

(+) (4D 14Dz 00

HepiBHicTh noBeaeHo [5].
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HeBaxko MOMITHTH, 110 3aBJaHHS € JOCTYITHUMH JJIsi pO3B’SI3yBaHHs, i B TOH
K€ Yac € Jy)Ke KOPUCHUMHU IHCTpyMEHTaMu Juis (OPMYBaHHS HABUYOK JOBEICHHS
HEpIBHOCTEH, W TBEp/DKCHb B3araji. BBakaemo, IO cy4JacHa BHIAa OCBiTa
nependavae, B TepHry 4Yepry, (GopMyBaHHS KPUTHUYHOTO MHUCICHHS Yy MOJO/I,
HAaBUYOK (POPMYIIIOBAaHHS BIPHUX JIOTIYHUX TBEP/KCHb Ta BMIHHS X JOBOAWTH, 1
B3arajxi, Ma€ METOI BHUXOBAaHHS OCBIYEHOTO CTyACHTAa. BuKOpHCTaHHS
MaTEeMaTUYHOTO amapary €, 0e3yMOBHO, KJIIOYOBOKO CKJIAJJOBOIO peai3alii Takoro
IpoIleCcy NPU JOCATHEHHSI IIOCTABJICHO1 3a/1ai.
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Summary. Rohovska Mariia, Kast Olena. Modern trends of developing
students’ mathematical culture in higher education institutions. In this paper we
consider the issue of developing students’ mathematical literacy skills in the modern
conditions of teaching higher mathematics in higher education institutions. One of
the tools for achieving this goal is proving inequalities that are based on the
properties of functions as monotonicity and convexity.

Key words. Derivative, monotone functions, convex functions, proof of
inequalities.
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