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Tema gucepranii:
1. TomoTOMiYHi BIACTUBOCTI IMaiKuX QYHKLIA Ha MOBEPXHSX

2. Homotopy properties of smooth functions on surfaces

Pedepar:

1. Inceprarnist npucBsYeHa AOCiIpKEHHIO TOMOTOIIIYHUX BJIACTUBOCTEN IIaAKuxX QYHKIiN Ha [IOBEPXHSIX. A came,
pO3rasaaloThCs BinobpakeHHs 3 kiacy F(M,P), skuii ckiagaeTbes 3 IaiKUX BiobpaskeHb 3 MoBepxHi M y Kojio abo
npsimy P, sIKi IpMIMalOTh OCTIMHI 3HAY€HHS Ha KOKHIN 3B'SI3Hill KOMIIOHEHTI MeXKi IIOBEPXHi, KPUTUYIHI TOUKU SIKUX
HaJIeXXaTh 10 BHYTPIMIHOCTI IOBEPXHI Ta TaKi, 110 B OKOJIi KOKHOI KPUTUYHOI TOYKU BOHU € IJIAIKO €KBiBaJIEHTHUMU
IeSKUM OJHOPiZHMM MHOTOYJIEHaM 0e3 KpaTHUX MHOXHUKIB. OCHOBHI pe3yJIbTaTH, sIKi BU3HAYalOTh HAYKOBY
HOBU3HY JUCepTallii: -- MoKaszaHo, 1O AJ151 KOXKHOTO BinobpaxkeHHs 3 kiacy F(B,P) rmagxux Bino6paskeHb Ha CTPivLi
Mebiyca B, icHye eguHUI KpUTUYHUH PiBEHb, SIKWI po30UBa€ B B 06'eqHaHHS LUMJIiHIPA i 2-AUCKIB (Takuil piBeHb
Ha3BaHO ClleljalbHUM). — 17151 BCix BimoopaxkeHs 3 F(B,P) o6uncneno ¢pynpameHTasnpHi rpynu ix op6it 3a ymoBU

TPUBIQJILHOCTI [Iifl cTabini3aTopiB UX BifoOpakeHb HAa KOMITIOHEHTaX 3B'SI3HOCTI JOITIOBHEHHS 10 BiJOBITHUX



CIleliaJIbHUX KpUTUYHUX PiBHIB; — JOBEIEHO, 10 /11 JOBiIbHOTO BinobpaskeHHs 3 kiacy F(M,P) Ha 3B's3Hil
Opi€HTOBHI KOMIIaKTHi ToBepxHi M i 11 noBinibHOrO nudeomopdizma, KU 3anuiiae iHBapiaHTHOIO KOKHY
PeryJsipHy KOMIIOHEHTY MHO>KUHMU PiBHS LIbOTO BiloOpakeHHs Ta 3MiHIOE ii opieHTallio, KBaApaT LbOro
nrdeomopdizma i30TOIHUN TOTOXKHBOMY BilOOPKEHHIO 3i 30€PEXXEHHSIM BiloOpa>KeHHS (Lje€ TBEPAKEHHS €
TOMOTOIIIYHMM Ta I[IOIaPOBUM aHAJIOTOM BJIACTMBOCTI <<)KOPCTKOCTI>> 11711 3MIHIOIOUMX OPi€HTallil0 JIiHIMHUX PYXiB
IJIOMIMHY, SIKa CTBEPIIKYE, 10 KOXKEH TaKM PyX Ma€e MOPSIOK 2); -- PO3IJISHYTO Kiac isomopdiamy rpyn T, mo
IIOPOJIKYETHCS MPSIMUMU OOYTKAMU Ta IIEBHUMU TUIIAMU BiHLIEBUX JOOYTKIB, SIKUI MiCTUTbh PyHAAMEHTaIbHI
rpymnu op6iT Beix PpyHKUiN 3 Knacy F(M,R) Ha opieHTOBHUX OBEPXHSIX KpiM 2-cdepu. [t HbOro NOBEEHi TaKi
Pe3yJIbTaTU: - OTPUMAHO TeopeMU peasidalii s rpyn i3 knacy T Kk PyHIaMeHTalbHUX IPyH opoiT QyHKIiN 3
xiacy F(M,P) Ha noBepxHsx BinMiHHUX Bif 2-cpepu i 2-Topa, 30Kpema 3a [IeBHUX 0OMeKeHb Ha NOBEeiHKY QYHKILi
Ha MeXi; - TaKOXX OTPMMAHO TE€OpeMU peasisauii ajs rpyn i3 knacy T 8K GyHIaMeHTalbHUX IPYI OpOIT QYHKIIN 3
knacy F(T™2, R) na 2-topi T"2; - o6uncneno ueHtp Z(G) i pakrop-rpyny no komyranty G/[G,G] asst KOKHOi rpynu
G 3 kyacy T i nokasaHo, 110 BOHU € BiJIbHUMU abejieBUMU IpyllaMy OJHaKOBOro paHry b_1. 3okpema, axuo G --
dyHIaMeHTanbHa rpymna opb6itu gesxoi pynkuii 3 F(M, R), To b_1 € nepmum yucaom beTTi jiei opbiTh, TO6TO paHroM
[epLIoi rpyny rOMOJIOTIN.

2. The dissertation is devoted to study homotopy properties of smooth functions on surfaces. Namely, we consider
class F (M, P) of mappings, which consists of smooth mappings from the surface M into a circle or a line P, which
take constant values on each connected component of the surface boundary and the critical points of which
belong to the interior of surface and such that in the neighbourhood of each critical point they are smoothly
equivalent to some homogeneous polynomials without multiple factors. The main results that determine the
scientific novelty of the dissertation: - it is shown that for every map from the class F(B,P) of smooth maps on the
Mobius strip B, there is a unique critical level that splits B into the union of a cylinder and 2-disks (such a level is
called special). -- for all mappings from F(B,P) the fundamental groups of their orbits are calculated in case where
the actions of the stabilizers of these mappings are trivial on the connected components to the corresponding
special critical levels; -- proved that for an arbitrary mapping from the class F(M, P) on a connected orientable
compact surface M and for an arbitrary diffeomorphism that leaves invariant each regular component of the level
set of this mapping and changes its orientation, the square of this diffeomorphism is isotopic to an identical
mapping with preserving the map (this statement is a homotopic and foliated analog of the property of <<rigidity>>
for orientation-changing linear motions of the plane, which states that each such movement has an order of 2); --
there was considered the isomorphism class of groups T, which is generated by direct products and certain types
of wreath products, which contains fundamental groups of orbits of all functions from the class F(M, R) on oriented
surfaces except for the 2-sphere. The following results have been proven for it: - realization theorems are obtained
for groups from the class T as funda-mental groups of orbits of functions from the class F(M, P) on surfaces other
than the 2-sphere and 2-torus, in particular under certain restrictions on the behavior of functions at the
boundary; - also obtained realization theorems for groups from the class T as funda-mental groups of orbits of
functions of the class F(T"2, R) on the 2-torus T"2; - calculated the center Z(G) and the quotient group by the
commutant G/[G,G] for each group G of the class T and showed that they are free Abelian groups of the same rank
b_1. In particular, if G is the fundamental group of the orbit of some function from F(M,R), then b_1 is the first Betti
number of this orbit, that is, the rank of the first homology group.
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