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AHHOTAIMSA

JumniomHuas pabota coaepxut: 37 cTpanull, 18 nurepaTypHbIX UCTOUHUKOB.

KroueBbie CJIOBA: I'PAAYHUPOBAHHOE MHOXECTBO,
HEAPXMMEJIOBA METPUKA, SHARP-TOIIOJIOI' M,
I'PAAYUPOBAHHAA  TI'PVIIIIA, TPAAYHUPOBAHHOE BEKTOPHOE
ITPOCTPAHCTBO, IIPOCTPAHCTBO ®OPMAIJIbHBIX PAJOB, P-
AJIMYECKUN AHAJIN3, CJIOXKEHUE P-AJJMYECKUX YUCEJL, [TOJUHOM
TEMJIOPA, ACHUMIITOTUYECKASI CXOJUMOCTb, ITPOCTPAHCTBO
BECKOHEUYHO MAJIbIX, ITPOCTPAHCTBO ITOCJIEJJOBATEJIBHOCTE,
HECTAHJIAPTHBIN AHAJINS.

OOBeKT wuccneoBaHus: TPaIyHpPOBAHHBIE MPOCTPAHCTBA C Pa3IUYHBIMU
TUIIAMU aNre0pandyecKux CTPYKTYp.

[Mpeamer  wcciemoBanus:  Sharp-Tomosiorus Ha  paccMaTPUBACMBIX
IPOCTPAHCTBAaX U €€ CBOWCTBA.

Llens paOoThI: HM3y4YUTh CBOMCTBA NPOCTPAHCTB C TPATYUPOBKOW H
TOTIOJIOTUYECKUX CTPYKTYP Ha 3TUX MPOCTPAHCTBAX, MOKA3aTh, YTO MPOCTPAHCTBA
U CTPYKTYpPhl TaKOro THIA BCTPEYAIOTCA B KJIACCHYECKUX KOHCTPYKIUSX U3
MaTEMaTUYECKOT0 aHaJIN3a, XOTS 4acTO 3TO HE YKa3bIBACTCS B IBHOM BHUJIE.

JIns 1OCTHKEHUS JaHHOM 11T OBLIN ITOCTABIICHBI CISAYIOIIUE 3a/1a9H:

1) M3y4uTh NOHATHUS M CBOWCTBA I'PaJlyiPOBAHHOTO MHOXKECTBa, sharp-
METPUKH HA HEM U MOPOKIEHHOU €1 TOIMOJIOTHH;

2) PaccMoOTpeTh, KaKUMU JIOTIOJTHUTEIbHBIMUA CBOMCTBAMH 00J1a/1a€T 3TO
TOMOJIOTMYECKOE MTPOCTPAHCTBO B CIy4dae, KOTJla OHO SIBISETCS TPYNIION WK
BEKTOPHBIM IPOCTPAHCTBOM,;

3) PaccMoTpeTh MpoCTPaHCTBO P-aIMICCKUX YUCEIT B KAUECTBE IPUMEpPa
rpagyupOBaHHOW IPYIIIIHI;

4) V3y4uTh OTIIMYUS ONIEPAIMH CIOXKCHUS B IIPOCTPAHCTBE PA3TIOKESHUH
JNEUCTBUTEIIBHBIX YUCEN OT P-aJIMUYECKOrO CIydasi;

5) PaccMoTtpeTh mpocTpaHCTBO OecKOHEUHO-TU(DGEepeHITUPYEMBIX Ha OTPE3Ke
GbyHKIIMH B KaueCTBE MpUMEpPa rpayupoBaHHOTO BEKTOPHOTO
IIPOCTPAHCTBA;

6) M3y4nTh CriocoOBI IOCTPOSHUS MOJICIICH MPOCTPAHCTB
MOCJIEA0BATEIILHOCTEN, OTPAKAOIINE OJJTHOBPEMEHHO HECKOJIBKO UX
CBOWCTB, MOJIE3HBIX JJIsSI PEIIEHUs TPAKTUYECKUX 3a]1a4, [IOCTPOUTH
HauOoJsiee ONTUMAIbHYIO0 MOJIETh IPalyipOBAHHOIO MPOCTPAHCTBA HA
MPUMEPE ABONYHBIX PA3JI0KECHUN JEUCTBUTEIIBHBIX YACEN, UCTIONb3YS
MOHATHUS HECTAaHJAPTHOTO aHAJIN3A.



AHaTalbIA

JpinnomHas padota 3mdmryae: 37 crapoHak, 18 mirtapaTypHbIX KpbIHILL.

KnrouaBeie cinoBel: 'PAJIYIPABAHAE MHOCTBA, HEAPXIME/IABA
METPBIKA, SHARP-TATIAJIOTL4, IT'PAIYIPABAHAS [PVIIA,
T'PAIYIPABAHAS BEKTAPHAS I[TPACTOPA, ITIPACTOPA ®APMAJIBHBIX
[IISPATAY, P-AJIIYHBI AHAJII3, CKJIAJAHHE P-AJIbIYHBIX JIIKAY,
[TAJIIHOM TEWJIAPA, ACIMIITATBIYHAS CBIXOJHACLb, TTPACTOPA
BECKAHEYHA MAJIBIX, [IPACTOPA ACJIIIOVHACLIAY,
HECTAHJIAPTHBI AHAJII3.

AO'ekT pnacnemaBaHHS: TpaayipaBaHblsl MPACTOPbl 3 PO3HBIMI ThIMami
anreOpaiuyHbIX CTPYKTYP.

[Mpaamer macienaBaHHs: Sharp-tamanoris Ha pasriisgacMbIX MPacTopax i sie
yaciiBaciii.

Mbara paboThl: BBIBYYBIIb yJIacIliBacli NpacTop 3 Tpaayipoykanh 1
TamaJarigHbiX CTPYKTYp Ha TATHIX MpacTopax, Iakaszamb, IITO MPacTOphl i
CTPYKTYpPBI Takora THIy CyCTpakamolla ¥y KIaciYHbIX KaHCTPYKIBIIX 3
MaTIMaThlyHATa aHallidy, Xalsl dYacTa raTa He I[akas3Baellla Y BiTaBOYHBIM
BBITJISI/I3E.

JIns nacsrHEHHS J1a/13eHai MAThI OBLITI IMacTayJIeHbl HACTYITHBIS 3a/1a4bl.

1) BeIByubllb MaHAIII 1 YIaciiBaciii rpaaysiBaHara MHOCTBa, sharp-MeTphIKi
Ha 1M 1 aJmaBegHan €1 Tamajiorii;

2) Pasrmensenp, sKis JagaTKOBBIA YiacIiBaclli Mae raTas Tamajariytas
npacTopa ¥ BBINAAKY, Kai siHa 3'syIisieria rpymnait abo BekTapHai
IpacTopau;

3) Pasriemsenp nmpacTopy p-aabldHBIX JIIKAY Y SIKACI[l MPBIKJIATy TpaTysiBaHAM
TPYIIbL;

4) BwIBY4BIIs aIpO3HECHHI anleparbli CKIaaHHs ¥ MPacTOpbl pacKIaIaHHsIy
campayIHBIX JTIKay aja p-aJabldHara BbIIAIKY;

5) Pasriemsenn npactopy OsiICKOHIIA-TbI(GEPIHIBIPYEMBIX Ha aipa3Ky (YHKITBINA
y sIKacIli MPBIKJIATy TpaaysiBaHAN BEKTapHAW MPACTOPHI,

6) BbIByublllb criocadbl MadyJ0BbI MAJRIISLy MPACTOP NACHSI0YHACISY, SKis
aJTIOCTPOYBAIOIh aJTHAYACOBA HEKAJIBbKI 1X YJIACIIBACIAY, KAPBICHBIX JJIS
BBIPAIIIPHHS MPaKTHIYHBIX 33714, Ta0y/1aBallb HAHOOJIbII ANTHIMAIBHYIO
MaJI3JIb TPalysIBaHAN IPACTOPHI HA MPBIKIIAA3€ IBAUKOBBIX PACKIIAIaHHIY
carpayaHbIX JiKay, 3 BBIKAPhICTAHHEM MaHSLSY HECTaHAapTHAra aHali3y.
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The object of research: graded sets with different types of algebraic
structure.

The subject of research: sharp-topology on considered sets and its properties.

The purpose of work is to study the properties of graded spaces, to show that
structures are used in classical calculus problems, although it is often not stated
explicitly.

To achieve this goal, the following tasks were set:

1) Study the properties of graded spaces and topological structures on these
spaces, to show that spaces and structures of this type are found in classical
constructions from mathematical analysis, although this is often not
explicitly stated:;

2) Consider which additional properties this topological space has in case it is a
group or a vector space;

3) Consider the space of p-adic numbers as an example of graded group and
show that the operation of addition of p-adic numbers is a special case of the
general construction of addition of elements of a graded group;

4) To study the differences between the addition operation in the space of
expansions of real numbers expansions and the p-adic ones;

5) Consider the space of infinitely differentiable functions on a segment as an
example of graded vector space and show that the asymptotic convergence
of Taylor series of a function is a special case of convergence of formal
series from elements of graded group in the sharp-metric;

6) To study ways of constructing models of sequence spaces that
simultaneously reflect several of their properties useful for solving practical
problems, to build the optimal model of a graded space using the example of
binary expansions of real numbers, using the non-standard calculus
concepts.



