MHUHUCTEPCTBO OBPA30OBAHUS PECIIYBJIUKHU BEJIAPYCh
BEJIOPYCCKHUHN I'OCYJIAPCTBEHHBIM YHUBEPCUTET
MEXAHUKO-MATEMATUYECKUN ®AKYJBTET

Kadeapa Bpicuieit anredopsbl v 3a1iMThI HHGOpMALIMU

TATYP
Happsa BnaguMupoBHa

HEPABEHCTBA KIIACCHUYECKOI'O THUITA
N METOJAbI UX TOKA3ATEJBCTBA

JlurioMHast padota

HayuHb1ii pyKOBOIUTEB:
KaHIUJAT GU3UKO-MATEMaTHUYECKUX HaYK,
noueHt M.J1.BopoHoBuu

Jlomy1ieHa K 3aiure
«__» 201 r.
3aB. xkadenpoil BeicuIel anredpsl U 3alUThl UHPOpMALIUU

TOKTOp (¢u3.-Mat. Hayk npodeccop bensm-Kpusen B.B.

Munuck 2017



Pegepar

JTUTJIOMHOM paboThI
«HepaBeHCcTBa KJIIACCHYECKOTO THIA U METOIBI MX JI0KA3aTEIbCTBAY

Pabota coctout u3 50 cTpaHull, Mpu HaMKCAHWU UCTOJIB30BAHO 16 UCTOYHUKOB,
COJIEPKUT OOJIBIIIOE KOJIMUECTBO MAaTEMAaTUUECKUX (DOPMYII U JI0KA3aTEIbCTB.

B mumomuoi#t pabote paccmarpuBaroTCsi 0a30BbIE CBEJCHHS O HEPABEHCTBAX
KJIACCUYECKOT0 THIIA ¥ PA3IMYHbIE METOJIbI I0KA3aTeIILCTBA HEPABEHCTB.

[Ipy wuccnepoBaHMM W HANMCAHMM HMCIOJIB30BAaH MaTepual Kak 3apyOexHOi
JTUTEpaTyphl, TaK U PYCCKOA3BIUHON. /UmioMHas paboTa HOCUT TEOPETUUECKUN U
MPAKTUYECKUM Xapakrep. /[li1d DOSCHEHUsA KaXIO0ro MeEToda J0Ka3aresibCTBa
IIPUBOLATCS IIPUMEPBI, KOTOpHIE IOIIOJIHEHBI PELICHUSAMU WIM YyKa3aHusMmu. B
paboTy BKJIIOUYEHBI MEXAYHAPOIHBIE U PECITYOJIMKAaHCKUE OJMMITMAHBIE 3aa4u.

B nepBoli miaBe paccMarpuBarOTCs HEPABEHCTBA PAa3HOIO YPOBHS CIIOKHOCTU:
HEPaBEHCTBO TPEYTrOJIbHUKA, COOTHOIIEHUS MEX]y CPEIHUM apu(pMeTHUYECKUM,
F€OMETPUYECKUM, TapMOHMYECKMM U KBaJpaTHUYHbIM, HepaBeHCTBO Kommu-
BynsikoBckoro, HepaBeHCTBO I'€nbnepa, FOnra u ap.

IToMruMO HEpaBEHCTB, paCCMATPUBAIOTCSA METOABI JOKA3aTeJIbCTBA HEPABEHCTB.
B kaxnol mnoamiaBe BTOPOM IVIaBbl NPUBOAMUTCS OAWH METOX JTOKa3aTelIbCTBA
HEPaBEHCTB WJIM JI0Ka3aTeJIbCTBO HEPABEHCTB KAKOIO-HUOYb pa3ziesna MaTeMaTHKH.
B nunnoMHyro pa0boTy BKIIIOUEHBI METOJIbI, UCIOJB3YIOLIME COOTHOIIECHUS MEXKIY
CpPEeIHUM apU(PMETUUECKUM, TEOMETPUUYECKUM, TAPMOHUYECKUM U KBaJIPaTHYHBIM,
METOABl MAareMaTM4eCKOM MHAYKUMU H  3aMEHbl IEPEMEHHBIX, METOBI,
HCIIONb3YyIolKe HepaBeHCcTBa Komm—byHsSKoBCKoOTO, Hencena, IIlypa, cBoiicTBa
GYHKIMH U T. . DTH METOABI MO 3BOJSIOT HE TOJIBKO 10 KA3bIBaTh P a3HO O (p a3HbIE
HEpPABEHCTBA, HO U peLIaTh HEKOTOPBIC 3a/1a4, CBA3aHHbBIE C HEPABEHCTBAMMU.



The abstract
of the graduate work
"Classical Inequalities and Methods of Proving them"

The work consists of 50 pages, 16 sources are used, contains a large number of
mathematical formulas and proofs.

In the thesis the basic information on inequalities of the classical type and
various methods for proving inequalities are considered.

During research and writing, the material used was both foreign literature and
Russian-language literature. The thesis is theoretical and practical. To illustrate
each method of proof, examples are given that are supplemented by decisions or
instructions. The work includes international and republican olympiad problems.

In the first chapter, inequalities of different levels of complexity are considered:
the triangle inequality, the relationship between the arithmetic mean, geometric,
harmonic and quadratic, the Cauchy-Bunyakovskii inequality, Holder's inequality,
Young's inequality,

In addition to inequalities, methods for proving inequalities are considered. In
each subchapter of the second chapter, one method of proving inequalities or
proving the inequalities of some section of mathematics is given. The thesis
includes methods that use the relations between the average of arithmetic,
geometric, harmonic and quadratic, methods of mathematical induction and change
of variables, methods using the inequalities of Cauchy-Bunyakovskii, Jensen,
Schur, properties of functions, etc. These methods allow us not only to prove
Various inequalities, but also to solve some problems related to inequalities.



Pegepar
JBITIIIOMHAUTIPALIBI
«HspoyHaciikiaaciyHaratelnyiMeTaabliX10Ka3a»

IMpanacknamaemnmas 50 cTapoHak, MpbIHANICAHHIBBIKAphICTaHA 16 KpBIHII,
3MSIIYAEBSATIKYFOKOIbKACIbMaTAMATbIYHBIX(OPMYIT10Ka3ay.

VYnplmioMHannpansipasmisaoinada3aBbisi3BeCTKIa0HAPOYHACISIXKIIACYHATaT bl
yipO3HBIIMETA]IbII0KA3aHAPOYHACLIEH.

[IpslaacienaBaHHiiHANICAHHIBBIKAPBICTAHBIMATIPBIUIIK3aAMEKHANITITApaTyPHl,
TakipyckamMoyHail.  JIplIIOMHasIpaiaHoCIbT3ap3ThIYHBIIIIPAKTBIYHBIXAPAKTAP.
JUIATIyMau3HHIKO)KHAraMeTa1y10Ka3arpblBOA3 I IIATPBIKIIA b,
AKISAAN0YHEHbIpAalIIHHAM1a00yKa3aHHAMI.
VYipanyykirodaHbIM1XXHAPOIHBIAIPICITYOTTKAHCKISATIMITIS THBIS3a]aubl.

VYepuisiMpasazenepa3risaaoiaHsipoyHacIipo3Haray3poyHIOCKIa1aHaCII1:
HSAPOYHACUBTPHIKYTHIKA, CyaJIHOCIHIaMDKCAPIAHIMAPBIYMETHIYHBIM,
reaMeTphIYHbIM, TAPMAHIYHBIMIKBAIPAThIYHBIM, HsipoYHacibKamib-byHskoyckara,
HsapoyHacusl enbadpaH, FOHraiinm.

AKpamsi HApOYHacUel, pa3miIaIaronia MeTabl 10Ka3a HApOyHAcen. Y KoKHal
MoJiryiaBe ApYri KipayHika OpbIBOA3IIIA aa31H METaJ JI0Ka3bl HApOyHacled ado
JI0Ka3 HSpoyHaclel sikora-HeOy[3b paszi3esia MaTAMaThiKl. Y JBIIUIOMHYIO Mpaiy
VKIIIO4YaHbl METajibl, $KiSl BBIKAPBICTOYBAIOLb CYaJHOCIH MaMDK CAPIAHIM
apblpMETHIYHBIM, T€aMETPBIYHBIM, TapMaHIYHBIM 1 KBaJpaTblYHBIM, METaJIbI
MaTAMaThlUHAN 1HAYKIIBIl 1 3aMEHbI 3MEHHBIX, METaJbl, SIKiS BBIKAPHICTOYBAIOIb
HsapoyHacul Kambsl—byHsikoyckara, Encana, Hlypa, ynacuiBacui (GyHKOBIA 1 T 1.
['>ThIg MeTabl Ja3BaISIONb HE TOJIbKI Jlaka3Ballb pa3HACTaWHbIS HAPOYHACII, aje 1
BhbIpalllallb HEKATOPbIS 3aJ1a4bl, 3BSI3aHBISL 3 HAPOYHACIISIMI.
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