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Bunyck 34°2012 Cepin 5. lledazoziuni Hayxu: peanii ma nepcnekmueu

OJIHOT'O i TOTO X NPUCTPOIO.

Taxuit mijxiz 10 po3po6ok GppoHTanbHAX NaGopaTopHuX podiT 3 Gi3ukK JO3BOIIAE 3HAYHO
PO3MMPUTH YHKLIOHAIBHI MOMUIMBOCTI OTHOTO KOMIUIEKTY, WO CYTTEBO 3MEHILYE BapTICTh
obaannanus. OTXKe, MaEMO HaJilo Ha Te, IO HAaBYANbHi 3aK1anM YKpaiHu HaHOIMKIMM 4acoM
MaTHMYTb 1T BUBYEHHS (i3MKH IOBHOUIHHY eKCTIepUMeHTallbHY Gasy.
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Annomayusa

B cmamove npusedenbi pesyromamvl HAYUHO-UCCTEO08AMENLCKOU pabONbl NO GHEOPEHUIO HOBOU
KoHYenyuu nposedenus GPOHMANLHLIX 1a6OpaMopHsx pabom no QusuKu Ha OCHOGe MUHUAMIOPUAYUL
uccnedo8amensCKux yCMmaHogox.

Knlouessie cnoea: usuueckuii  dKcnepumenm, 1a6OpamopHsie pabomel, UCCne008amenseKue
YCMaHOBKYU, MemoOuKa obyyeHus.

Annotation

In the article research job performances are resulted on introduction of new conception of leadthrough
of frontal laboratory works to on physicists on the basis of miniature of research options.
Keywords: physical experiment, laboratory works, research options, teaching method.

VK 372.851

Kysomuu B. 1.
Xepconcokuil Oepycasnuil ynieepcumem

METPHYHMHI X 10 BUBYEHHS OKPEMHX BJIACTHBOCTEN ® YHKIIIN

V cmammi posenadaemocs cneyuiunuti nioxio 00 NOHAMe MoHomouHOCmi ma eunyknocmi zpagixa
yukyii, skul 6a3yEMbCA HA X MempuuHOMy mpakmyeauni. A came, 6 O3HAYEHHAX Yux NOHAMb
BUKOPUCTNOBYEMBCA YMOBA POIMIUYEHHS MOYKU MIDIC deoma iHwumu mouxamu. Lls ymosa cnidye iz nepigHocmi
mpuKymnuxa — 0OHiel i3 akciom 6i00ani Mid moUKaMu MempuHozo npocmopy.

Kniouosi cnosa: pyHKyis, 2pagix, MOHOMOHHICIb, 6UNYKNICHIb, CIUHA, domuyHa.

VY Kypci MaTreMaTHYHOIO aHamisy, BUBYCHHS dynkuii posnoynHacThCs 3i 3HAHOMCTBA 3
OCHOBHMMH ii BIIACTHBOCTAMHM, TAKMMM SK OOMEXeHiCTh, MOHOTOHHICTB, 11epioANYHICT,
HerlepepBHiCTh, BULYKIiCT Tpadika dynkuii. 3okpema, BJIACTHBICTH MOHOTOHHOCTI (yHKIIT Ha
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nesKifi MHOXKMHI JifCHMX dYHCel TPajMUiiHO pPO3MJIAAAETBCS AK BIACTUBICTH MOPS/KY
cltiplyBaHHs 3HaueHb GyHKUil. SIKwo w1g OyAp-AKMX JBOX 4HMCel X, < X, i3 MHOXHHM X

3aBsk/aM BUKOHYeThes Hepipnicts f(x,) < f(x,), To dynkuito f(X) HA3MBAIOTH 3pOCTAIONOIO

Ha MEOKuHI X, SIKIIO % BUKOHYeThes HepiBuicTs f(X,) > f(X,), 10 ii Ha3UBAIOTH CHIAAHOI.

I spocratoui i cmammi (ynkuii Ha3WBaIOTh MOHOTOHHMMH. Take O3HAYEHHA JAEThCA iB
WIKiIBHOMY Kypci MaTemaTHKM i B Kypci Martemaruunoro amanisy [I, c21; 2, ¢.56]. ¥
NOAANBLIOMY BOHO CTa€ MOTYKHHM 3aCO00M JOCHIKeHHS (GYHKUIH i IMPOKO 3aCTOCOBYETHCS
TPY OTPUMAHH Pi3HOMAHITHMX Pe3yJIbTATIB He JMIIEe B MATEMATHYHOMY aHalisi.

OnHaK, TaKe O3HAYEHHS MOHOTOHHOCTI 3HAYHOK MIpOIO 3aNEXKWTh Bill CHCTEMH
KOOpAMHAT, B sKi posrasmaetbes OyHKuiA Ta i rpadik, OCKUIBKM TNpH  1BOMY
BUKOPHCTOBYEThCA TOHATTS Oinbine (MmeHiue), abo, M rpadika ¢yHKUil, MOHATTS BUILE
(amxkue). Le oGMexye MOKIMBICT BUKOPUCTAHHS MOHATTA MOHOTOHHOCTi [pH 3MiHI CHCTEMH
KOOPJMHAT. AHATIOTiYHUI BUCHOBOK MOHA 3POOMTH i JUI BJIACTMBOCTI BMIYKIOCTI rpagixa
dyHKuii, OCKiIBKM Taka {Oro BJIACTHBICTb TeX HE TIOBHHHA 3aJIeXaTH BiJ 3MIHH CHCTEMHU
KOOpZAHMHAT.

V 3B’A3Ky 3i CKa3aHMM BMIlE, BMHMKae Motpeba y TakMX O3HAYECHHAX BJACTUBOCTEH
MOHOTOHHOCTi Ta BMIYKIOCTi, fKi Oynu O iHBapiaHTHAMM IO BiJIHOLIEHHIO 1O CHCTEMU
koopauHar. Taki o3HaueHHs HABOAATLCA y JaHii CTarTi.

Ha B7acTMBiCT MOHOTOHHOCTI MOXHA NODISHYTH 1 3 iHmoro 6oky, sK Ha
CTiBBiHOMIEHHS MK JOBIIBHUMM TPhOMA YHCJAMH MHOXKWHH, 6€3 BUKOPHCTAHHS HEPIBHOCTI.
J1st bOro MOTPIGHO 3ragaTH OJHY i3 aKCiOM METPMYHOTO IIPOCTOPY — HEPIBHICTh TPHKY THUKA.
Skmo X(x;p) — npocTip 3 METPUKOK p 1 eNeMeHTaMM X, TO  piBHICTb
P(x3%;) = p(x,3%,) + p(X,3x;) O3HAYAE, LIO TOUKA X, JIEKHUTh MK TOUKaMM X, i x; (MaeThcA
Ha yBasi Wwo yci Tpu ToukM — pi3wi). Termep MoxHA cHOPMYIIOBATH HACTYIIHE eleMEHTapHe
O3HaYeHH.

Osnauenns 1. Hexail MaeMo TpH pisHi Touku (uucia) d, b i ¢ MHOXHHH X . Bynemo
KasaTd, 1O TOUKa D JIeXUTh MiX ToukaMu d 1 C , SKIIO Biajadb MiK TOYKamMH d ic
JIOpIBHIOE CyMi Bijiaiei Bil TOUKM d /10 TOYKH b ta Big TOukH b 10 TOUKM C.

Take O3HAuEHHA MPUPOJHE, i TErKO 3aCBOIETHCS NPH MOJETIOBaHHI HOro Ha 4mcioBil
oci. Termep AaMo O3HaueHHs MOHOTOHHOCTI (yHKUIT sike GasyeThes Ha O3HadeHHi 1, i BigMiHHE
BiJl HaBEJICHOTO BHILE KJACHYHOIO O3HAYEHHS.

OsznayenHs 2. Sxmo s 6yab-SKHX TPhOX Pi3HUX TOUOK X,, X,, X, MHOXHHH X', Takux

mWo TouKa X, JNOKHTR MDK Toukamu X, i X,, sHauemns (ymkuii f(x,) nexuts Mix

suavennamu f(x,) i f(x,), o dynkuito f(X) Gynemo Ha3HBATH MOHOTOHHOI.

OTxke, MOHOTOHHOIO Ha YHMCJIOBiil MHOXMHI MH Oy/eMo HasuBari (yHKUilO, fKa Ha Wil
MHOXKHHI 30epirac BigHomenHs “Mik”. Lle o3HaveHHd, K 0ayumoO, HE BHKOPHCTOBYE
HEpiBHOCTI, OJHAK B HHOMY 3ajisfHi TPM pi3Hi TOYKHM, B TOH 4ac K KJIacCHYHE O3HAYCHHA
BHKODHCTOBY€E JIBi Pi3Hi TOUKM MHOXHHH. 3 iHIIOro GOKy, B O3HAYeHHi 2 MOEIHAHi MOHATTSA
3pocTaouoi i cagHoi GYHKUl. SIK KiacHyHe O3HAYEHHs MOHOTOHHOCTI, TaK i O3HaucHHs 2
MAIOTh CBOI IIEpeBar Ta HeJI0NiKH, i iX MOJKHA BAKODHCTOBYBATH B 3a/1€3KHOCTI Bif motpe6y. Lli
IBa 03HAYEHHS MOHOTOHHOCTI QYHKLIT € eKBiBaIeHTHUMH [3].

Tpu pocmimkeHHi BumykiocTi rpadika @yHKUiT BUKOPUCTOBYIOTE SK €JIE€MEHTapHE
03HAYEHHS BUITYKJIOCTI, 110 BUKOPUCTOBYE IOHATTS CIMHOT, TAK i O3HAYEHHS, 10 BUKOPHCTOBYE
TOHATTA JOTHYHOI 710 Tpadika QyHkuii. B 060X BHmagkax BUKOPMCTOBYETHCS HEPIBHICTH MiXK
3HayeHHAM (YHKLUil B TOYli Ta 3HaueHHAM JiHiiiHOT QyHKuii B uil Touwi. INopiBHIorOuH Ui
3HAYeHHs MU TIOMAJAEMO B 3a]IEXKHICTh 710 CHCTEMH KOODJMHAT, B SKil PO3IIAAAETbCA BYyHKILIS.
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OJHaK, YUCTO IHTYITUBHO, MH pO3yMIiEMO, LIO TaKa BJIACTUBICTH AJA MEBHOI JIiHII He MOXe
3ajexat Bifl BUOOPY CHUCTeMHM KOOpAMHAT. [ LBOTO TeX MOXe OyTH KOPHCHMM MOHSTTS
“MiX”, AKe MOB’A3aHE 3 NOHATTAM MNpsAMOI JIiHii, OJHAK HE 3aJeXUTh BiJ HanpaAMy Ha Iiii
IpsMii.

ITonsatrs BUMyKIocTi rpadika ¢pyHkuil Briepiue po3rnsHys lenceH [4, c. 295]. O3naueHHs
1€l B1acTUBOCTI, B Oi/IbLI 3araibHiit popMi, Mae HACTYITHHI BUIJIS.

Osnavenns 3. Qyukiis f(x), BU3HAa4YeHa i HemepepBHAa Ha NPOMDKKY X , HA3MBAETHCS

BUITYKJIOK Bropy (BUITYKJIOKO BHM3), AKIIO s Oy/ab-AKMX TOHOK x, i x, i3 X, Takux mio x,
<X,, Ta JOBIJIbHUX AONATHUX YMCEN g, i ¢,, TAKHX LIO ¢, + g, =1, BUKOHYETHCS HEPIBHICT

F(@x, +9,%,)> q, f(x) + g,/ (x,) (f(gx, +9,%,) < q,.f(x)+q,/(x,)).

Ha mpakTuii wacTie BUKOPMCTOBYIOTh 1€ O3HAYEHHS NMpU g, =¢q, =1/2. Ilpn upomy
BUITYKJIiCTh rpadika 3a6e3neuyeThCs 3a paXyHOK JOBILHOCTI BUOOPY TOHOK X, I X, .

OsHaueHHsd 3 € LUIKOM aHaJiTHYHMM, OJIHAK BOHO Ma€ i 3pO3YMilly I'€OMETpUYHY
inTepniperauito. Hassemo Xoppoto rpadika ¢yHkuii Bigpizok OpsMoi, mo 3’eJHye IBi TOUKH
rpadika. Toai y BUnaaky BunykiocTi Bropy (BHu3) rpadika GyHKIii Ha [esKoMy TPOMiXKY, yci
TOYKH IBOTr0 rpadika 3aBkK/IM 3HAXOAThCS BULIE (HHXKYE) BiAMOBITHUX TOYOK HOBLIBHOT XOP/IH,
sKa 3’€IHy€e TOYKM rpadika 3 abcuucamu x, i x,. Ha puc. 1 mpejacraBieHo reoMeTpuuHy
imocTpaniro BIacTUBOCTI BUNYKJIOCTI rpadika ¢yHKuUiT Bropy (BHH3) 3 BUKOPHCTAHHSIM Ci4HOT
(xopawm).

Cnin BiI3HauWTH, IO BMMOra BHUNYKJIOCTI rpadika ¢yHKuii Ha iHTepBami € JOCHTH
JKOPCTKOKO YMOBOIO i 3afe3neyye He JWlIe HeNepepBHiCTh GYHKui, a HaBite 1 ii
IudepeHniifoBaHiCTh Ha LIbOMY iHTEpBaJIi.

v y = f(x)
fixz)

(a,x; +ax5)

Y
) f(x3)

9if (%) + af (xz) Quf (x1) + Gf (x5)

Fayx; + q2%2)

fix,) f(x;)

Puc. 1. Bunyknicme epagixa 3 BuKOpUCmanHam cidHoi

IHIIe 03HaYEeHHS BUITYKJIOCTI rpadika (yHKUil BAKOPUCTOBYE MOHATTS AOTUYHOT 10 L{OIO
rpadika [1, c. 134].

Osnavenns 4. Hexait dynxuis f(x) mudepenuifiopana Ha jgeskoMy iHTepBaii. Kpupa
y = f(x) Ha3uBa€TbCsS BUIYKIOK Bropy (BUIYKJIOK BHHM3) Ha L[bOMY iHTepBali, fAKIIO BOHa
JIEXKUTD HIOKYe (BHIUE), HK OyAb-sKa JOTHYHA, IPOBEJICHA B JIOBUIbHIM TOYLI i€l KPHBOI.

Lleit Bunagok 300paXkeHo Ha puc. 2.




Hayxkosuii waconuc HIIV imeni M. I1. Jlpazomaroea

y = f(x)

fx) ¥ R

b e

% PO RN

Puc. 2. Bunyknicme 2pagixa 3 6UKOpUCManHam 0OmuyHoi

V UMX O3HAYEHHAX BCTAHOBIIOETHCS CITIBBIJHOMICHHS NOPAAKY MiX BiANOBiHAMH
TOYKAMH JBOX eJieMeHTiB: rpadika i ciuuoi, yu rpadika i noTmunol. Takum 4uHOM, o6uBa
O3HAYEHHs 3a/IeXKaTh BiJl HAMPAMY OCeH KOOPAMHAT, i MpH iX 3MiHi, HANIPUKIIAT NPH TIOBOPOTI,
YMOBH BHITYKJIOCTI 32 YMOBH HE3MIHHOCT] BUIJIS/ly KPHBOT MOXKYTb 3MiHUTHCS.

JUts Toro mo6 yHUKHYTH ui€l He3py4HOCTi MOmMdikyemo o3HayeHHs 3, a sl UbOro
BBEJEMO B PO3IUIA IUE OJMH €IeMEHT — JA0aTKOBY ciuny rpadixa ¢ynkuii. Ilpu usomy He
GyIeMO PO3pi3HATH BHILYKIICT BrOPY 4H BHM3, a PO3IJIANIATUMEMO L0 BJIACTHBICTh KPUBOL K
iHBapiaHTy MO BiJIHOLIGHHIO JI0 NOJIOKEHHS CHCTEMHM KOOPJMHAT.

SIKIO TOYKa ¢ JIOKUTh MiX Toukamu a i b, To Touky 3 koopauHatamu (c; f(c))
Ha3MBAaTHMEMO BHYTPIIHBOIO TOYKOI XOpAM WMo 3’€nnye Toukd (a; f(a)) i (b; £(b)) rpadixa
GbyHKuii.

Osnayenns 5. Mpadik dyHkuii f(x) Ha3MBaeThCA BUIYKIMM Ha MPOMIKKY X , AKILO 171
JOBIIBHUX TOUOK X,, X,, X;, X, i3 X, Takux mo x,;< x,;< x,< x,, KO)Ha BHYTPIlUHS TOYKa
Xopa, Mo 3’€Hye ToukH (x55 /(x3)) 1 (x43 £(x,)), NeKUTH MiXK BiAMOBIIHOIO TOUKOKO XOPAH,
110 3’ennye Touku (x5 f(x,)) i (x,: f(x,)) Ta BiANOBiHOW TOUKOK rpadika GyHKuil.

BianosinHicTs TOUOK XOpA Ta rpadika GyHKUIl ci1if po3yMiTH y TOMY CEHCi, 10 BOHH €
TOYKAMM INepeTMHy mpsamoi i3 xopaamu Ta rpadikom ¢ynkuii. 3okpema, Ui npsma He
000B’I3KOBO TMOBMHHA OyTH TapajelibHOl0 ocsM KoopiuHar. CyTTeBMM € Te, IIO BOHA
IIPOXOUTH Yepes BHYTPIlUHi TOYKH 060X Xop/. OCKiIbKH TIOHSATTS ,,JIEXHTh MK HE 3aJICKATH
BiJ{ 3aJ]aHOr0 HAMPAMY Ha MpsIMiii, TO O3HAYeHHs 5, 0 IEBHOT MipH, HE 3aJIEXKMUTh BiJl CUCTEMH
Koop/uHaT. [IpryoMy, Ko TOYKA Ha MPAMil JTOKUTH MiX JIBOMA TOYKaMH L€l NpsAMoi, TO 1e
CIiBBiHOMIEHHS 36epiraeThes i MK BiMOBIAHAMM KOOPAMHATAMHU LIAX TOYOK.

HepiBhicts x,< x,< x,< x, O3Hauae, WO BiAPi3oK [x;;x,] MicTMTBCS y iHTepsai
(x,3x,), i 1le OHATTS TeX He 3aIeKUTh Bl HANPsMy npsAMoT. CITizl BiI3HAYNTH, IO AOBIIBHICTH
BHGOPY TOUOK € MOCHTH CYTTEBOIO YMOBOKO i, fIK NpPaBUJIO, MiJl Ui€H0 YMOBOK PO3YMilOTh
MOXUIMBICTB iX BUGOPY SK 3aBIOJHO GIM3BKO OJHA BiJl OiHOT. Y 3B’A3KY 3 LIMM iHKOJIM TOBOPATH
po BUIYKJIicTh rpadika GyHKUIT B OKOJI TOYKH.

SIKILO MO3HAYUTH Yepe3 Y, Ta Vs, , BIAMOBIAHO, OPAMHATH BHYTPIlIHIX TOUOK CiYHHMX 1IPO
SIKi iJ1e MOBa Yy O3HAYEHHI 5, TO FeOMETPHYHY iHTEPIPETALIIO LHOT0 03HAYEHHSA MOKHA IONATH Y
BUIISAI pMC. 3, @ aHajliTMHO — Yy BUIVIAI CHIBBiHOMIGHHA Vs, € (¥y,; f(x)), abo

s € (f(2) ).
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y = f(x)

Ty =9(x)

X o o e

Puc. 3. Bunyknicme epagika 3 6UKOPUCMAHHAM 080X CI4HUX

OTKe, 32 03HAYEHHAM 5, XapaKTEPUCTUKOIO BUILYKJIOCTI KPUBOI € T€, IO BHYTPIlIHi TOYKH
JOBiNBHOT XOP/H, 5Ka 3HAXOJMTLCA HA CETMEHTi YTBOPEHOMY KPHMBOKO Ta NESKOIO CiYHOKO /
7IeKaTh MK BiJIOBIHUMM TOUKAaM¥ KPUBOI Ta L€l ciunoi /.

Tenep moKaxeMmo, IO O3HAYEHHA 5 eKkBiBaJleHTHe o3HayeHHo 3. 1 Hexal, i
BU3HaueHoCTi, rpadik dyHkuil f(x) Ha MpoMiKKy X € BUIyKIMM Bropy (i BHUITYKJIOCTI
BHH3 JIOBE/ICHHS aHAJIOTiuHE).

[IpUIyCTMMO CIHOYATKy, W10 BHKOHYEThCs o3HauenHs 3. [losHauumo, Amd NpoCTOTH
sammcy, depes g(x) dyHKuio, rpadikoM sKOi € TpsAMa, MO 3’€AHyE TOUKM A(X,; f(x)) i
B(x,; f(x,)) (au. puc. 3). Toni s Gynp sKOi TOYKH X i3 intepBany (x,;x,) BUKOHYETHCS
HEpiBHICTb

f(x)>gx). (1)

Ha imTepBani (x;x,) BisbMeMo JOBimbHMI Bimpisox [x;;x,]. IlosHauumo depes h(x)
dyHKuito, rpadikom sxof € mpsma, wo 3’eanye Toukn C(x;5 f(x;)) i D(x,3 f(x,)) . Buacnigok
nepisHocTi (1) MaTUMeMo HacTynHi HepiBHOCT: f(x;) > g(x;) i f(x,)> g(x,) . Takum ymMHOM,
Bei TouKH Bigpiska CD Nexath BHIle HK BiAnosixui Touku iapizka 4B. To6To, a1 Oyak skoi
TOYKH X i3 inTepBany (X;;X,) BAKOHYEThCS HEPIBHICTH

h(x)>g(x). (2)
Ockinbky, 3a NpumyleHHsM, rpadik dynxuii f(x) Ha mpoMiXKy X € BUIYKIHM Bropy,
TO 33 O3HAYEHHAM 3 /IS BCIX TOUOK X i3 iHTEpBaMy (¥,;X, ) IOBUHHA BUKOHYBATHCh HEPIBHICTh
J(x)>h(x).(3)
I3 nepiBHocTeii (2) i (3) ciaye nojsiiina HepiBHICTH
f(x)>h(x)>g(x) (4)

U1 BCiX TOUOK x i3 iHTepBaiy (X,;X,). A lie 03Ha4a€, MO BUKOHYETHCA YMOBA O3HAUCHHS
5.

Hexaii Terep BHKOHY€Tbcs o3HadeHHs 5. 3a wiei ymoru o6uasi Touky C i D nexath 1o
OJIHYy CTOpOHY BiZ NpPsIMOT, 10 3’€/IHy€e TOUKU 4 i B. B npoTuiexHoMy BUMajAKy Biapizku 4B i
CD maym 6 TOUKy MepeTHHY i L TouKa He MOoryia 6 JieXarty MiXk BijiOBiAHOIO TOYKOKO rpadika
yYHKL{T Ta BiAMOBIAHOIO TOYKOK OJIHOTO 3 BiAPI3KiB. A LE CyNepeynio 6 o3navenH:o 5. Hexa¥,
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HanpHKIIajl, BAKOHYIOThCS HEPiBHOCTI
h(x;) > g(x;) i h(x,) > g(x,). (5)
Toni Bei Toukw Biapiska CD nexars BUIIE BiANOBIIHAX TOYOK BiApi3Ka 110 3’ €/IHY€E TOUKHA
AB. .

Bi3bMeMO IOBibHY TOUKY X i3 iHTepBaity (X,;x,). OCKiIbKH, 3a O3HAYEHHAM 5, Bilpi3oK
[x,;x,] Moxua BuOHMparTd Ha iHTepBani (X,;X,) JIOBUIBHO, TO BuOepeMo Horo Tak, w06
BUKOHYBAJIMCh HEPIBHOCTI X, < X; <X <X, <X,. 33 O3Ha4eHHAM 5 Touka (x;/(x)) MOBUHHA
nexaty Mik Toukamu (x;g(x)) i (x;f(x)). To6To NOBHHHA BUKOHYBATHCh HEpiBHICTb (4), a
omke i mepiBHicTh f(x)> g(x). I3 moBiinbHOCTi BUGOpY TOuKM X Ha iHTepBami (x;x,) Ta
JOBITBHOCTI CaMOro iHTepBay CIi/ye, IO BUKOHYEThCS O3HadeHHs 3, i rpadik ¢pyHkuii f(x) €
BUITYKJIUM BrOpY Ha NMPOMiXKY X .

Slkimo 3amicTh HepiBHOCTeH (5) OyayTh BUKOHYBAaTHCh HepiBHOCTI /i(xy) < g(x;) i
h(x,) < g(x,), 10 rpadix dyHkuil f(x) Gyae BUMYKIMM BHU3 Ha IPOMIKKY X .

I3 HaBeICHOrO BUIIE MOKHA 3pOGMTH BUCHOBOK MPO Te, 10 BIACTUBOCTI MOHOTOHHOCTI Ta
BUITYKJIOCTI € iHBapiaHTaMy IO BiJHOIIEHHIO 10 CHCTEMH KOOPIMHAT, OJHAK MpH LBOMY
NOTPiGHO BiAMOBHTHCE Bifl IOHATTS HATIPSIMY MOHOTOHHOCTI UM BUITYKJIOCT.

V nojanblIOMy pe3ynbTaTd i€l po0OTH MOKHA BHKOPHCTATH IS JIOCIiDKEHHS
KOHKPETHMX eJleMEeHTapHUX QYHKII] HA MOHOTOHHICTb i BUIYKJIiCTb.
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Annomayus

B cmamve paccmampugaemcs cneyuguueckuii no0Xo0 K NOHAMUAM MOHOMORHOCMY U BbINYKNOCHU
epaguxa Qynkyuu, Komopeiii 6asupyemes Ha UX MEMPUECKOl Mpakmoske. A UMEHHO, 6 ONpedeneHUsIX SMUX
NOHAMULI UCNONL3YeMCS YCI08UE PACRONONCEHUS MOYKU MEXCOY O08YMs OpY2UMU MOYKAMU. Dmo yCnosue
credyem u3 HepaseHCMEA Mpey20ibHUKAa — 00HOU U3 AKCUOM PACCIOSHUSL MEXHCOY MOYKAMU MemPU4eckozo
npocmpancmea.

Kniouessie cnoea: @ynkyus, 2pagux, MOHOMOHHOCMb, 6bINYKIOCHIb, CEKYUYAsl, XOpOd, KACAMENbHAA.

Annotation

The article deals with a particular approach to the concepts of monotonicity and convexity of the graph
of a function, which is based on their interpretation of the metric. Namely, in the definitions of these concepts
using the condition of the location of the point between two other points. This condition follows from the
triangle inequality — one of the axioms of the distance between the points of a metric space.

Keywords: function, graph, monotonicity, convexity, secant, chord, tangent.
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