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HCHBIO HaHHOﬁ pa6OTBI ABIKICTCA H3YYCHUC TIIOCTPOCHHUA HCCTAHAAPTHOI'O
pacmupCHus JJIsA HCﬁCTBHTGHBHOﬁ HpSIMOﬁ u IMPOHU3BOJIBHOTO MHO>XCCTBA,
PacCMOTPCHUC TIPUMCPOB IMPHUMCHCHUA OCHOBHBLIX MCTOJOB HCCTAHIAPTHOTO aHAJIN3a
IJIA A0KA34aTCJIbCTBA M3BCCTHBIX TCOPEM MATCMATHYCCKOI'O AaHa/IM3a MW HCKOTOPBIX
TCOPCM TCOPUHU TOITOJIOTHUYCCKUX U MCTPHUUICCKHUX ITPOCTPAHCTB.

Oco0eHHOCThI0 JaHHOW pabOThl SBISAETCS MPEJCTaBICHHUE albTEPHATHUBHOIO
noaxoAa K 00OOCHOBAaHHMIO KJIACCUUECKOI0 aHajiu3a. B yaCcTHOCTH, €ro co3naTellb penml
3HaMeHuTyto npobaemy C. baHaxa o CylecTBOBaHMM MHBAapUAHTHBIX MOANPOCTPAHCTB
IUIs. TOJIMHOMUHAJIBHOTO KOMIIAKTHOT'O OIlepaTopa.

B paborte Obuta onricaHa OCHOBHAsl TEOpUsS. HECTAHJAPTHOTO aHAJINM3a, MOCTPOECHBI
HECTAHJAPTHBIE PACIIUPEHUS JUIA IPOCTPAHCTB HATYyPAJIbHBIX W JEUCTBUTEIIBHBIX
qucell, a TaKXe IMPOU3BOJIBHBIX MHOXKECTB. bbbt chopmynupoBaHbl OCHOBHBIE
TEPMHUHBI U TEOPEMBI U3 PA3IMYHBIX 00NacTeil MaTeMaTHUKX (MaTeMaTUYECKU aHau3,
TOTIOJIOTHS) Ha SI3bIKE HECTAHIAPTHOTO aHAJIN3A.

Taxxe nmpuBeAEHBI 10Ka3aTENbCTBA U3BECTHBIX TEOPEM C ITIOMOLIBIO MTOJIYYEHHOI O
amnmapara, poJIeMOHCTPUPOBAHHBI YI0OCTBO U U3SIIITHOCTD €TI0 MPUMEHEHUS.
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The purpose of this work is to study the construction of a non-standard extension
for a real line and an arbitrary set, consider examples of applying the basic methods of
non-standard analysis to prove well-known theorems of mathematical analysis and some
theorems of the theory of topological and metric spaces.

A feature of this work is the presentation of an alternative approach to the
substantiation of classical analysis. In particular, its creator solved the famous S. Banach
problem on the existence of invariant subspaces for a compact polynomial operator.

In the work, the main theory of non-standard analysis was described, non-standard
extensions were constructed for spaces of natural and real numbers, as well as arbitrary
sets. The main terms and theorems from various areas of mathematics (mathematical
analysis, topology) were formulated in the language of non-standard analysis.

The proofs of well-known theorems using the obtained apparatus are also given,
the convenience and elegance of its application are demonstrated.



