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1. Inceprarist npucBsYeHa AOCTIIPKEHHIO TOMOTOIIIYHUX BIACTUBOCTEN I1aaKuX QyHKIIIN Ha TIOBEPXHSIX. A came,
PO3IJISAAI0ThCS BioOpaxkeHHs 3 kiacy F(M,P), akuil ckiagaeTbes 3 r71agKkyx BiobpakeHsb 3 oBepxHi M y koJio abo
npsmy P, gKi IpuiMaloTh [OCTIiVHI 3HaYEHHS Ha KOXKHIN 3B's13Hi KOMIIOHEHTI MEXKi IIOBEPXHI, KPDUTUYHI TOYKU SAKUX
HaJIeXXaThb 10 BHYTPIMIHOCTI ITIOBEPXHI Ta TaKi, 0 B OKOJIi KOXKHOI KDUTUYHOI TOYKM BOHMU € IJIAIKO €KBiBAJIEHTHUMU
IesIKUM OJIHOPiIIHUM MHOTO4JIeHaM 6€3 KPaTHUX MHOKHUKiB. OCHOBHI p€3yJIbTaTH, SIKi BU3HA4alOTh HAyKOBY
HOBU3HY JACEPTallii: -- 0Ka3aHo, 10 [JIs1 KOXKHOTO BifobpakeHHs 3 knacy F(B,P) riankux BinobpaxkeHb Ha CTpivLii
Mebiyca B, icHye eguHUI1 KpUTUYHUIH PiBEHb, SIKAN pOo30UBae B B 06'eHaHHS LMJIiHAPA i 2-AUCKIB (TaKUil piBEHb
Ha3BaHO CIIeLliaJIbHUM). — 1J14 BCiX BioopakeHs 3 F(B,P) o64yncieno ¢pyHnaMeHTanbHi Ipynu ix opoiT 3a yMOBU
TPUBiaNILHOCTI [Ii1 cTabini3aTopiB UX BifoOpaskeHb Ha KOMITOHEHTaX 3B'SI3HOCTI IOTIOBHEHHSI 10 BiMTOBITHUX
CIIeLliaJIbHAX KPUTUYHUX PiBHIB; — JOBEIEHO, 110 [1Js JOBIJILHOTO BinoOpakeHHs 3 kiacy F(M,P) Ha 3B'43Hiil
Opi€HTOBHIll KOMIIAKTHIl OBepxHi M i 111 noBisbHOTO AudeomopPizma, SIKMil 3aMiIae iHBAPiaHTHOIO KOXKHY

peryJsipHy KOMIIOHEHTY MHOXKUHM PiBHS LIbOTO BiloOpakeHHs Ta 3MiHIOE ii opieHTallio, KBaApaT LjbOro



nudeomopdizma i30TOIHUN TOTOKHBOMY BilOOPaKEHHIO 3i 30€PEXXEHHSIM BiloOpaKeHHS (Lj€ TBEPAKEHHS €
FOMOTOIIIYHMM Ta MOMAaPOBUM aHAJIOTOM BJIACTUBOCTI <<)KOPCTKOCTI>> [1715 3MiHIOIOUMX OPi€HTAllil0 JIiHIMHUX PYXiB
IJIOMIMHY, SIKa CTBEPIIKYE, 110 KOKEH TaKU PyX Ma€ MOPAIOK 2); -- PO3IJISHYTO Kiac isomopdismy rpyn T, mo
MOPOJKYETHCS MPSIMUMU JOOYTKAaMU Ta IIEBHUMU TUINIAMU BiHLIEBUX JOOYTKIB, SIKUI MiCTUTbh PyHAAMEHTaIbHI
rpymnu opoiT Beix QpyHKUiN 3 kiacy F(M,R) Ha opieHTOBHUX OBEPXHSX KpiM 2-cdepu. I HbOro JoBeeHi Taki
Pe3yJbTaTU: - OTPUMAHO TeopeMU peasidauii aJis rpyn i3 knacy T gk pyHIaMeHTalbHUX IPyN OpoiT QYHKIIiN 3
xiacy F(M,P) Ha noBepxHsX BigMiHHMX Bif 2-cpepu i 2-Topa, 30KpemMa 3a [IeBHUX 0OMeKeHb Ha IIOBEAiHKY QYHKILiN
Ha MeXi; - TaKOXX OTPUMaHO TeopeMu peadizalii 1js rpyn i3 knacy T Kk dyHIaMeHTalbHUX TPy OpoiT QYHKIIiN 3
kiacy F(T"2, R) Ha 2-Topi T"2; - obuncyieHo ueHTp Z(G) i pakrop-rpyny no komytauty G/[G,G] 0151 KO>KHOI rpynu
G 3 kiyacy T i nokasaHo, 110 BOHY € BiJIbHUMU abejieBUMU IpyllaMy OJHaKOBOro paHry b_1. 3okpema, axuo G --
(dyHIaMeHTabHa rpymna opoitu geskoi pynkuii 3 F(M, R), To b_1 € nepmum yucaom beTTi niei opbiTh, TO6TO paHroM
[epuIoi 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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