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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA aHAJIITUMHOMY OIIMCY Ta YMCEJIbLHOMY MOJEJIIOBAHHIO YHIBEPCAJIbHAX
XapaKTEPUCTHUK MOJiIMEPHUX CTPYKTYP B CWJIbBHOPO3BEIEHUX PO3YMHAX, A CaMe CKJIAIHOTaNyKEHHUX [0JIiMepPiB
(micTsTb et abo Ginbiie HK OAWH LIEHTP rajy>KeHHs]) sIK ONHOPiIHOI, Tak i HeogHOPinHOI npupoau. OCHOBHA
yBara IpUAISEeTbCS KiIbKICHIN OLHII B paMKax aHaJIITUYHOTO MiAXO4y HENEPEPBHOI MOZEIi PO3MiIPHUX
XapaKTEePUCTHK (pafiyc ripatii, rigpogrHaMiyHui pafiyc). B po6oTi cucTeMHO BUBYA€THCS BIUIMB APXiTEKTYPU Ha
KOHQOpMaliliHi BlIaCTUBOCTI 0JIiMEPiB, pO3IIOYMHAIOYY 3 HAUIIPOCTIIIOTO BUMNAAKY ileaIbHUX PO3ETKOBUX
0JIiMEPIB aX [0 Tileprajy>kKeHux MoJiMepiB B XOPOLIOMY PO3YMHHUKY. JI714 ifeanbHUX NojiMepiB OTPMMaHi TO4HI
BUPA3U SK [JI4 pajiyca ripauii, Tax i [ rinpoguaamMidyHoro pagiyca. [TokasaHo, o 3poCTaHHS CTyIIEHEN
rajiy>keHHsI Ta 3B'I3HOCTI MepeX Bejle O 3HMKEHHS XapaKTePHOTro po3Mipy. Y BUIIAAKY IIOJIiIMEDPIiB B XOPOLIOMY

PO3YMHHMKY OTPUMAHO KiJIbKiCHI OL[iHKM XapaKT€PHOTO PO3Mipy B paMKax aHaJliTMYHOro nigxony. [lokasaHo, mo



17151 BCIX rajy>KeHUX I0JIIMEPiB 3pOCTaHHS CTYIIEHI rajlly>)kKeHHs BeZie 10 KoMMnakrudikauii. Pe3ynbTaty aHaIiTUYHOL
Teopii NOPIBHIOIOTHCS 3 JAHUMU YHUCEJILHOTO MOJIEJIIOBAHHS B YCiX JOCTYIIHUX BUIIaIKaX. YBara TakoX NPUIiIsLNach
aHasli3y BIJIUBY apXiTE€KTypy Ha CTPYKTYPHI eJleMeHTH (TijIKY, Kisblsg). [TokazaHo, 110 3a/1€5KHO Bifl II0JI0KEHHS
€JIEMEHTY B CTPYKTYPI BiH PO3TITyBaTUMETHCSI IO Pi3HOMY, a TAKOX [10KA3aHO, 1O 17151 KiJIbKICHOTO OMUCY LIbOTO
PO3TATyBaHHS NOTPIGHO BPaXxOBYBATH BUILi MOPSIIKY TEOPii 30ypeHb, Ha BiiMiHY Bifl MAKPOMOJIEKYJI B LIIJIOMY.
OKpiM OJHOPIIHUX MAaKPOMOJIEKYJI TAKOXK OYyJIM pO3IJIsiHYTi Konosimepu. [TokazaHo, 1110 4J1s1 KoIoJliMepiB B3aeMo[List

BiJIITOBXyBaHHS MDX Pi3HUMU 6JI0KaMU He BIIMBA€ Ha CKEMJIiHIOBi IIOKa3HUKU XapaKTEPHOTO PO3Mipy.

2. The subject of the dissertation is the analytical description and numerical simulation of universal properties of
complex polymers in dilute solution, mainly polymers with complex branching architecture that contain loops or
more them one branching point. Both homopolymers and copolymers are considered. The main attention is paid
to quantitative of shape characteristics (gyration radius hydrodynamic radius) in the framework of continuous
chain model. The dissertation systematically studies the influence of architecture on the conformational
properties of polymers, starting with the simplest case of ideal rosette polymers and ending with hyperbranched
polymers in a good solvent. For ideal polymers, exact expressions were obtained for both the radius of gyration
and the hydrodynamic radius. It is shown that an increase in the degree of branching and connectivity of networks
leads to a decrease in the characteristic size. In the case of polymers in a good solvent, quantitative estimates of
the characteristic size were obtained within the framework of the continuous chain model. It is shown that for all
branched polymers, an increase in the degree of branching leads to compactification. The results of the analytical
theory are compared with the numerical simulation data in all available cases. Attention was also paid to the
analysis of the influence of architecture on structural elements (branches, rings). It is shown that, depending on
the position of the element in the structure, it will be stretched differently, and it is also shown that for the
quantitative description of this stretching, higher orders of perturbation theory should be taken into account, in
contrast to macromolecules as a whole. In addition to homogeneous macromolecules, copolymers were also
considered. It is shown that for copolymers, the repulsive interaction between different blocks does not affect the
scaling exponents of the characteristic size.
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