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Inchopmauiitti TexHonorii B ocBiTi

YK 372.851

HECTAHJIAPTHI 3AZJAYI IIPH BUBYEHHI BJIACTHBOCTEH ®YHKI[IH

Kysbmuu B.1.
XepcoHChKHIi iep;kaBHHI yHiBepcuTeT

B po6omi posensnwymi 0si HecmanOapmui 3adaui, sKi MOdCymb Gymu 3anponoHOBawHi
cmyoenmam 0N CAMOCMIUHO20 PO36 A3Y6AHHA NpU GUBYEHHI HUMU OCHOBHUX 61acmusocmeil
@yuryiti 6 kypci mamemamuyurozo ananizy. Li 3a0aui Hocame meopuuil xapakmep i CRPUAMUMYms
2NUOUOMY DO3YMIHHIO CMYOEHmamMu MaKux NOHAMb, AK MOHOMOHHICMb ma HenepepeHicmb
dynryii.

Knrouoei croea: 36iscHicms, epanuys, QYHKYiA, MOHOMOHHICMY, HenepepeHicmb.

Ilpu BHBYCHHI OyIOp-KOr0 MaTeMaTHYHOIO Kypcy TOJOBHa yBara, SK IIPaBHIIO,
[PUIIILETECS OCHOBHHM, Ga30BHM BIIACTHBOCTSM, TeopeMaM, hopmyiiaM, npaBiiaM. 3HaiHOMCTBO 3
HHMH, iX 3aCBOEHHS 3a0Mpac 3HAaYHy YaCTHHY 4acy, BiIBEIEHY CTyAeHTy Ha caMOCTiiiHy po6oTy.
OGcesr nporo Marepiany, #0oro CKJIAIHICTh iHONI CIIOHYKae CTYAEHTa JO MEXaHIYHOIO 3aCBOCHHS
0e3 rOOKOro po3yMiHHS camoi CYTi II€BHOI BJIACTHBOCTi. SIKICTh OTPHMaHMX HHM 3HaHb OpH
ObOMY 3aIMINAETHCS HHU3BKOIO, OCKLIBKH BiH HE B 3MO03i iX 3aCTOCYBaTH [0 pO3B’S3yBaHHS
HECTAHJAaPTHHX 3aay, AKi MOTpeOGyIOTh TBOPYOrO BUKOPHCTAHHS IMX 3HaHb. EexTHBHICTS mpH
3aCBOEHHI MaTepialy 3HAYHO IiABHIIYETHCS, SKIIO CTAEHT PO3yMi€ mpO WIO HIe MOBa, KOJIH BiH
NOBHICTIO BOJIOZi€ OCHOBHMMH BIACTHBOCTSIMH, pPO3yMi€ iX CYTHICTH, MOXE MOAEIIOBATH Wi
BJIACTHBOCTi, OTIEPYBaTH HHMM Ta BHIO3MiHIOBATH. L[bOMy MOXXYTh CHPHSATH KOHTpP TpPHKIAJIH,
HECTaHJAPTHI 3a/adi, sSKi BUKJIafad IPOIIOHYBaTHME CTYEHTaM I CaMOCTiHHOTO pO3B’A3yBaHHI.
Yacto Taka po6oTa HaJ MarepiaoM MOXe NEPEpOCTH B JOCIIIHHMIBKY, i HaTH Marepiaq I
pedepaty 9u KypcoBoi pobOTH. ‘

barato HecTaHIApTHHX 3alad TBOPYOro XapaKTepy 3 MaTeMaTHYHOTO aHAJi3y MiCTHTECA y
KiacuuHoMy 30ipuuKy [1], ame iX 3BHYAiiHO HEJOCTATHEO VIS TOrO 106 OXOMMTH BCi PO3ALIH
MaT€MaTHYHOTO aHali3y Ta BCi BIacTHBOCTI. TOMY BaXJIMBE MOCTYIIOBE HAKONWYECHHS Ta
CHCTeMaTH3awis BiMOBITHYX 3a1a4 B IPOLeCi BUKIIaflaHHA KypCy, iX anpobanis.

V Kypci MareMaTHYHOro aHauidy, BHBYCHHA (YHKIII PO3MOYMHAETHCA 31 3HallOMCTBA 3
OCHOBHHMH 1i BIACTHBOCTSMH, TaKHMH SK OOMEXEHiCTb, MOHOTOHHICTH, NEPiOXHYHICTH,
HenepepBHiCTs. 30KpeMa, BIACTUBICTE MOHOTOHHOCTI QyHKINI Ha JesKii MHOXKHAHI JIMCHHX dHCEN
TPaIMIIHHO PO3IJIANAETHCS SK BIACTUBICTh IOPSAAKY CHiTyBaHHA 3HaueHb GyHKmii. Skmo mis
Oymp-ikuX IBOX wucenl X, < X, i3 MHoxuHM X 3aBXIM BHUKOHYEThCA HepiBHICTH
f(x) < f(x,), 1o bysxuito f(x) HasmBaroTh 3pocTarouor0 Ha MHOXHHI X, KO X
BuKoHyeTbes HepiBHicTs f(X,) > f(x,), To ii HasuBatots cmamHoro. I spocraroui i crmammi
byHKuiT Ha3UBaIOTh MOHOTOHHEMH. Take 03HAYEHHS JA€ThCA i B IIKIIPHOMY KypCi MaTeMaTHKH i B
Kypci MaTeMaTHJHOro aHawmizy [2, ¢.21], [3, ¢.56]. B nogamsmomy BOHO CTa€ IOTYKHHM 3ac000M
JocrmimxeHHs QYRKIiR i IHPOKO 3aCTOCOBYETHCS NP OTPUMAHHI PI3HOMAHITHHX pe3yNbTaTiB He
JIAIIE B MaTeMaTHIHOMY aHai3i.

Ha BIacTHBICTH MOHOTOHHOCTI MOXKHA HOTJIAHYTH i 3 iHIOro GOKy, 5K Ha CIiBBiAHOLICHHST
MiX JOBUIBHHMM TphOMa YHCIAMH MHOXHHH, 0€3 BHKOpUCTaHHA HepiBHOCTi. Jlng Iboro
copmymoeMo

Osnauenns 1. Hexaii maemo mpu pisni mouxu (wucna) a, b i ¢ muoncunu X . Bydemo
xasamu, wo mouxa b nescumv mixne mouxamu a i ¢ , axkwo eiddanv i moukamu @ i C
dapisnioe cymi giddaneii 6id mouxu a do mouxu b ma eid mouxu b 0o mouxu c.

72




HecranpaptHi 3apavi npu BuBYeHHi BnacTuBocTeln byHKUiN

Take o3HaueHHS OPHPOAHE, i JTETKO 3aCBOIOETHCA IPH MOJEIIOBAHH] HOrO Ha THCIIOBIH OCi.
Temep namo 03HaueHHs MOHOTOHHOCTI (QYHKIii ske GasyeTocsa Ha o3HaueHHIi 1, i BimgMimme Bix
HaBEJICHOTO BHINE KJIACHYHOTO O3HAYEHHS.

Osnauenns 2. Axuwyo 0na 6y0b-Kux mpoox DisHUX MOYOK X,, X,, X, muoxcurnu X , maxux
M0 mouxka X, nedcumb Mide mouxamu X, i X,, suawewns ¢ynxyii f(x,) nevcumv mixc

smavennamu f(x,) i f(x,), mo gyuxyiro f(x) 6yoemo nazusamu monomonnoro.

Omxe, MOHOTOHHOK Ha HHCJIOBi#l MEOXHHI MH GyIeMO Ha3uBaTH (YHKIIO, SKa Ha il
sEOXHHI 30epirac BimHOmeEHHS ,Mix”. Lle 03HaYeHHs, K 6a9UMO, He BHKOPHCTOBY€E HEPiBHOCTI,
OIHAK B HbOMY 3aJ(isHi TPH Pi3Hi TOUKH, B TOH Yac SK KJIaCHYHE 03HAYeHHA BUKOPHCTOBYE /Bi pi3Hi
TOSKH MHOXHHH. 3 iHmIoro GOKy, B O3HaUeHH] 2 IOCHAH] NOHATTS 3POCTAIOYOT i CIaNHOT (YHKL.
Jx xiacuyHe O3HA4YEHHS MOHOTOHHOCTI, TaK i O3HaYeHHs 2 MAlOTh CBOT IepeBard Ta HELOJNIKH, i
SHK7aNiad MOXe iX BUKOPHCTOBYBATH B 3aJIEXHOCTI Bill HOTpe6u. BeranHoBUTH PiBHONPABHICTS IUX
20X O03Ha4YeHb OaKaHO NOPYYMTH CTYHEHTAaM, II€ 3aBJaHHS HOCHTHME TBODYHMHM XapakTep,
STBOPUTH IPOGIEMHY CHTYANIIO i JaCTh MOXUIHBICTS iM IMGIIE 3p03yMiTH IOHATTA MOHOTOHHOCTI
SYHEKII], DOMIAHYTH Ha L0 BIaCTUBICTS 3 iHmoro 6oky.

Ipunycrumo, mo ¢pyukuis f(x) e spocrarouoio B KiacHIHOMy posyMminHi. [Tokaxemo, mo
= TaKOMy BHIAJKy BOHA 306epirae MOHATTA ,Mix". [l I{bOTO Bi3bMEMO TpH AOBiIBHI pi3Hi TOUKH
x. X,, x, moxxunn X . OZlHa 3 HAX JEXUTH MiX IBOMA iHIIMMH, L€ CIIAYE i3 aKCioM MHOXKHHH
ZHECHAX YHCEIL

Hexaii, Hanpukiaz, T049Ka X, J€XKHTh MK TOUKAMH X, i X, . I pH 1sOMy TouKa X, NEXHTH

Msime TOUKH X,, a0, mo Te came, X, < x,. Toni Touxa X, nexwrh niBime TouK: X,, a6o X, <
- %.. Ockimbkn dynkuis f(x), 3a ymoBoio, 3pocraoua, o f(x,) < f(x,) < f(x,). B msomy
ssmanxy sinnams mix Toukamu f(x,) i f(x,) nopismosarame f(x,) - f(x,), a Mix Toukamm
F(x,)i f(x,), simosiaro, f(x,) - f(x,). Cyma uux Binmaneii 6yze:
(FG) - FEN+ () - FE)= £(x) - ().
Omxe, 32 o3nauenHsM 2, Touka f(x,) nexute mix toukamu f(x,) i f(x,). Bumamox

emanHol PYHKIIT pO3ITISNacTECA aHAOTIUHO.
Tenep MpHUIYCTHMO, INO BHUKOHYEThCH O3HaueHHs 2. Ilokaxemo, MO B MBOMY BHIAIKY
@y=xnis f(x) Gyne aGo 3pocrarodoro, abo crmamHoro. JUIst MBOTO Bi3bMEMO JIBi JIOBiMBHI pisHi

WSKH X, i X,, Taki mo X, < x,. Kpim Toro, BisbMemMO nOBiNBHY TOUKY X,, Taky mo X, < X,,
W06TO TOUKA X, JIEXATHME MiX ToukaMH X, i X,. Toxi, 3a o3nauenHsm 2, Touka f(x,) mexarume
wix Toukamu f(x) i f(x,). Sxmo Touka f(x,) nexuts nisime Touxm f(x,), abo, mo Te
e, f(x) < f(x,), 1o dyrkuizs f(X) € 3pocraiouoio, OCKINBKE GiTBIIOMY 3HAYEHHIO
EDCYMeHTY Bignosifae Ginbme 3HaueHHs QyHkmii. Skmo x Touxa f(X,) nexwurs mpasime TouKu

F(x,), a6o, mo e came, f(x,) > f(x,), To dynxuis f(x) € cnamuoio. B 06ox BumagKax Bona
£ MOHOTOHHOIO B KJIJaCHYHOMY PO3YMiHHi.

3 HaBeJIeHHX BHINE MipKyBaHb CIifye, IO IS BCTAHOBIIEHHS BIACTHBOCTI MOHOTOHHOCTI
‘B¥EKTIT 32 03HaYeHHSM 2 MHOXMHA X '[IOBHHHA MICTHTH He MEHIIe TPhOX Pi3HHX TOYCK, B TOH
| SEC K JUTA KJIACHYHOT'O 03HAYEHHS JOCTATHEO JIMINE IBOX TAKMX TOYOK. !

3BepHEMOCH TeHeEp A0 BIACTHBOCTI HemepepBHOCTI GyHKMIi Ha mpomixky. Haranaemo, mo
IWEKIIiA HA3HBACTHCA HENCPEPBHOIO HA IPOMIXKKY, SKINO BOHA HENEPEPBHA B KOXKHiH TOUI LOT0
| SDOMIXKKY, T4 Mac BIAIOBIZHY OZHOCTOPOHHIO HEMEPEPBHICTH B HOTO MEXOBHX TOUKax . BizoMo,
=0 icHyBanmg rpanmni GyHKUil B Touni He 3abe3medye ii HEMCPEPBHOCTI B mil TOUMi. 3 iHIIOTO
, AKINO IPHIYCTHTH, mo ¢yHKuis f(X) Mae B KOXHil TOULI X, AESKOTO MPOMIKKY IPAHHIIO
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f(x,), To me osmadae, MO Ha WBOMY TPOMDKKY 3ajaHa HOBa dynxuis  f(x), sxa Gyne

HETepEepRHOIO B KOXHI} TOUIl IBOTO HPOMDKKY.

Llio 3a7ady MOXHA 3alPONOHYBATH CTYAEHTaM, SKX BIPABYy HA O3HAYCHHS HeIlepepBHOCTI
dynknii. He maBnsauch Ha IpocToTy ii GopMyOBaHH:, BOHA BXKe He Taka IPOCTa SK MOMEPEeNHs, i
fi posp’ssamHA HOTpeGyBaTHMC PO3YMIHHS —CaMol CyTHOCTI BIAacTHBOCTEH TIpaHHIi Ta
HemepepBHOCTI (yHKUii B Toumi. IIpEuoMy, pesy/lbTar MOXHA OTPHMATH BHKOPHCTOBYIOWH nBi
dopMH 03HAYECHHS HETIEPEPBHOCTI — 32 JOIOMOTOI0 nocizoBHOCTel Ta Kiackuse (1o Komi).

JloBe/ieMO Tie TBEpPKEHHS METOZIOM BiJl NPOTHIEXHOro. To0TO, IpHUIyCTHMO, IO B IesiKiit

Touni X,, B sKiit pynxmis f(x) Mae rpanmmo 7(x0), bynKuis ?(x) He ¢ HenepepsHoOO. Lle
03HAyae, MO iCHye NpHHANMHI ONHA IOCIiNOBHICTH {;c,.} TOYOK TPOMIXKKY, sIka 30iracTecs 10
TOYKH X, @ IOCIiIOBHICTH {7(;.,)} 3Ha"eHb QyHKIHT 7(x) He 36iracThes [0 IHCIa 7(x0) [2,.c:
67, 68], [3, c¢. 93]. ToGTo, icHye Take AOHAaTHE YMCIO £,, MO IIA BCIX €JeMEHTIB JIesKol
i ATOCTiZOBHOCTL {},.l } BHKOHYBaTHMETHCS HEPiBHICT
[F @)= F(x)] > & )
3a yMoBOKO 3ajadi, B KOXHiM Towmi X» Gymxmis f(X) Mac rpammmo, mo AOPiBHIOE
?(;..k). Tomy s umcna €,/2 icHye mpoxomeHmit OKin wiei TOUKH, B KOXHil TOUIi X SIKOTO

BHKOHYETHCS HEPIiBHICTh

<g,/2. @)

() - 7 Gen)

BissMeMO i3 1HOTO OKOJIy JOBUIbHY TOUKY X, sika G 3a0BONBHsIA HEPIBHICTR

X -xn,

1
<—. 3
k .
k
TakuM 9HHOM, MH IIOOYAYEMO IOCIiIOBHICTH {xk} TOYOK MPOMDKKY, ska mph K
pAMYIOUOMY JO HECKiHUeHOCTi Oyde IpAMYBaTH IO TOYKH X,. ILle cninye i3 HepiBHOCTI (3) Ta

361KHOCTI NMiANOCIiIOBHOCTI {X,.} no Touku X,. KpiMm Toro, B KOXHIM Toumi X,,
BHKOHYBAaTHMEThCsI HEPiBHICTB (2), T06TO

£ (6) - 7G| < 5,72 @

3 immoro Goky, 3i 36DKHOCTI mOCTinOBHOCTI {x,} JO TOUKM X, cligye 36ixHicTS

HOCITiIOBHOCTI {f (x”} sHavenp ¢ymknii f(x) no umcnma 7(xo). To6To, ana wmcna &,/2
jcayBatume Taxuit Homep K (€,), mouMHAIOMH 3 SKOTO VIS BCiX HOMEDIB k BUKOHYBaTHMETHCA
HepiBHICTD
£ (e) - Fx)| < &,72. )
TaxuM wmHOM, i3 HepiBHOCTe# (4) i (5) Ana Beix Homepi K, mounHaouH 3 K(e,),
BHKOHYBAaTHMEThCS HEPIBHICTH

[FGa) = 7@ = [(F@) = FEN+(F () = F(5))

<

HEARTIEN!

SIACARYIEN

i
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HecTtannaprHi 3apgayi npy BUBYEHHI BnacTMBocTen yHKUIN

Ane s HepiBHICTE CymepeunTs HepiBHOCTI (1). ToMy 3poGiieHe Ha MOYATKY NpHITYMEHHS
mpo BiACYTHICTH HemepepsHOCTI dymkuii f(X) B Tounmi X, HepipHe. Ockimbku Touka X, Gyma

subpaHa JOBLIBHO, TO 1€ JOBOJMTH HelepepBHicTh GyHKnil f(X) B KoXHii TOUMi mMPOMIXKKY.
OGuBi HaBeeHi BUIIE 3a/1a9i BUKOPHUCTOBYIOTh TaKKH [IPHHOM, SK IOIIYK iHIIOTO MOTJIALY
Ha IEBHY BIAaCTHBICTB, BiIMIHHOTO Bify cTaHmapTHOro. lLledl mnpumifoM aomomarae B JeTaNIX
TpOaHANi3yBaTH BIACTHBICTh T4 BHPI3HHTH I'OOBHI YHHHUKY, SKi 3a6€311€9yI0TE 1i BUKOHAHHS.
Hasezneni Bulie 3a7adi MOYKHA BHKOPHCTATH SK JUIsSi CAMOCTIiHHOT po6OTH Haj BiANOBIJHHM
MaTepiaNioM, TaK i ANA CKJIAJaHHA CXOXHX 32 KOHCTPYKIUEK 3a/1ad, 3 METOK iX MOAAIBIIOro
SHKODHCTAHHS B SKOCTi 3aBJJaHb AJII CTYACHTCHKHX OJIiMITiaz.
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