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Pedepar:

1. Inceprauis npucBg4YeHa JOCTiIPKEHHIO YHiBEPCATIbHUX XapaKTEePUCTUK (POPMU NMOJIIMEPIB Pi3HOI TOMOJIOTI]
METOJIOM AUCUIIATUBHOI TUHAMIKU. Y SIKOCTi I1epuIoro KpoKy 3allpoIIOHOBAHOTO JOCJiIKEHHS OyJI0 IIPOBELEHO
aHaJli3 XapaKTepUCTUK (POPMHU ME30CKOIIYHOI KOHTUHYaIbHOI MOAEJI JIiHIMHOTO MOJIIMEPHOTO JIAHLOTA Y JOOPOMY
PO34YMHHUKY. ByJ0 110Ka3aHo, 10 BiANOBiAHI e(PeKTUBHI cepefHi po3mipu Ta XapaKTEPUCTUKU pOopMHU
ME30CKOIIIYHOT0 [I0JIIMEPHOTO JIAHL0ra Y JOOPOMY PO3YMHHUKY BUXOISTh HAa CKEMJIIHTOBUU Ta YHiBepCaJbHUN
pekuM nosegiHKY npu foBxuHi N=10. Oxpim Toro 6yB IpoBeeHUil aHasli3 PO3IOAiIiB iIMOBIPHOCTI 1151 Bifjasi Mix

KiHLISIMU JIQHLIIOTa Ta AJ1s1 pafiycy ripauii. Y nepmomy BUNAAKy 6ysa BifTBOPEHA BiloMa aHAJIITUYHA ACUMIITOTHKA



ne Xena — ne Knyaso, a y Apyromy 06yJiv 3alipolIOHOBAaHI aHaJiTUYHi BUPa3Hy, SKi FPYHTYIOThCS Ha JOOpe BiloMiil
dopwmi Jlos'epa Ta yzaranbHeHil Bepcii noasiiiHoi dpopmu 'ayca 1111 CHMETPUYHOT0 po3nofiny. B nonanpmomy
PO3BUHYTI Ta anpoboBaHi MeToAM Oy BUKOPUCTAHI [71s1 AOCJiIPKEHHS BJIaCTUBOCTEN (POPMU OiJbI CKIIATHO]
TOIOJIOTIi: 3ipKONOAiOHI osIiMepH pi3HOi PYyHKIIOHATIBHOCTI. 30KpemMa 0yJ10 AOCIiIPKEHO BIIUB IKOCTi PO3YMHHUKA
Ha popmy nosiMepa. Bysio gocrimkeHo n'sSTh pi3HUX BEpCiii Moei 3ipKOBUX II0JIiIMEPiB: OJJHA MOZIEIb TOMOT€HHO]
IOJIiMEPHOI 3ipKM Ta YOTUPU BePCii MoJeseN AJ1sl TeTEPOTeHHO] 3ipKu. BUKOPHCTOBYI0YM METOIY AVCUTIATUBHOI
IVHaMiKy OyB IPOBeJIEHUI aHaJli3 BIUIUBY SIKOCTi PO3YMHHMKA HA XapaKTepUCTUKU (OPMU OrpybJIeHUX MoJeeit
TOMOT€HHMX Ta FETEPOre€HHUX 3ipKOBUX NOJIiMePiB. MU criocTepiranayn HasiBHICTb LiKaBOro €(eKTy, SIKUI MOJISIraB y
TOMY, 110 IIPU 3MiHi BIaCTUBOCTi PO3YNHHUKA, aCPEePUYHICTh TOMOT'€HHOI 3ipKU OCAra€ CBOr0 MakKCHUMaJIbHOTO
3HAUEHHS Y OKOJIi 0-TOYKU PO3YMHHUKA. Lleil epeKT NosICHIOETCSI KOHKYPEHILE MK €HTaJIbIIiHUM Ta
€HTPOMIMHUM BKJIaZJaMU Y BiJIbHY €HEPTilo cucTeMU. My ITPOBEJIM aHasli3 Habopy [1apaMeTpiB, SIKi 103BOJISIOTh
XapaKTePU3yBaTH BIIUB €(EKTIB JIOKAJIbHOTO CKYITYEHHSI IiJIOK 3ipKOBOTro noJimepy 3 f rikamn Ha 0CO6IMBOCTI
IIPOCTOPOBOTO PO3TrOPTaHHs OJHi€el riiku. [ bOr0 MU POBIJISIHYJIM XapaKTePUCTUKY, SIKi € crielnPpiuHUMU 117151
IHIMBINyaIbHOI I'JIKK 3ipKOBOTO MOJIIMEPY, TaKi, SIK CEPEIHA Bilajb MK LIEHTPOM Ta KiHLIEM, CEPEHE 3HAYEHHS
KBaJpaTy pafiycy ripauii Ta acepru4yHOCTI iHAMBiAYaNbHOI rinky y 3ipui. 17151 TOro, mo6 npoBecTy 6e3nocepenHe
MOPiBHSHHS BJIACTUBOCTEN IHAMBIAYAJIBHOI TiJIKM 3 BIACTUBOCTSIMYU BiJILHOTO JIiHIHOTO MOJIIMEPY 3 TaKOIO XK CaMOI0
MOJIEKYJISIPHOIO Baroio 0yJsiy BBeLleHi BiANoBinHi yHiBepcasnbHi cniBBinHomeHHs pe(f), pg(f) ta pa(f). Haui
Pe3yJbTaTH, SIKi 6yJIM OTpUMaHi 3a JOIIOMOT0I0 METOIiB IUCUIIATUBHOI JMHAMIKY, IIEpeOyBalOTh y JOOPil 3rofi 3
pe3yJsibTaTaMy, siKi 6yJ1d OTPMMaHi 3 BUKOPUCTaHHSIM METOZiB cumMyJislii MoHTe Kapiio Ta MOJIEKyJISIpHOI AMHAMIKU.
OTpumaHi pesysbTaTH OKA3yIOTh, 1110 METOAU IUCUIATUBHOI JMHAMIKY KOPEKTHO ONUCYIOTh €(PEeKTH BUKIII0UEHOTO
00'eMy y BUIAJIKy I'YCTOi 3ipKHU 3 BiTHOCHO BEJIMKOIO KiJIbKICTIO IijIOK. | HAOCTAaHOK, 6yJ10 LOCIIiIKEHO BIJIUB
MOJIEKYJISIPHOI apXiTekTypu aMPidibHUX 3ipKOBUX MOJIiMEPiB Ha (OPMY arperaris, sIKi BOHA (POPMYIOTb y
BOZOIOAIOHOMY PO3YMHHUKY. [TpU IbOMY SIK PO3YMHHUK, TaK i pO3UYMHEH] [10J1iMepy po3Iisafaucs Ha OorpyoieHOMY
PiBHI MOJI€JIIOBaHHS, BUKOPUCTOBYIOYM METOAM JUCUIIATUBHOI IUHAMIKU. ByJIO PO3IJISIHYTO YOTUPH MOJIEKYJISIPHI
apxiTeKTypu: (2) YOTUPHU He 3B'SI3aHUX JIiHiNHI 116s104Hi aHLory, (6) acCMMEeTPpUYHI MiIKTOAapMOBI 10JIiMepH, (B)
Inu6704Hi 3ipKoBi noslimepu 1 (rigpodinbHi YacTMHM HanpsIMJIEH] HAa30BHi) i (r) A167104Hi 3ipKOBi noJlimepu 2
(rizpodinbHi YaCTHHY € 10 CYCifICTBY 3 LIEHTPaJbHUM MOHOMEPOM). Y BCiX BUIIAJKax PO3IJISIIaNnCs
MaKpPOMOJIEKYJI O4HAKOBOTO CKJIaZly Ta MOJIEKYJISIPHOI Baru. Arperaliis po3no4rHasnacs i3 rycTo BIIaKOBaHUX
Habopy i3 Na MosiexyJ, ki 6yau po34rHeHi y BOJOIOIiGHOMY PO3YMHHUKY. Y BCiX BUIANIKax, IPU 30ibIIeHHi
arperamiiHoOro 4rcja CrocTepirajJocs OgHAKOBA MOCTiIOBHICTE hopM, a came: chepuyHi mittenn, achepudHi
Milenu i chepuyHi Be3ukyau. Bussusocs, o 1nosjoxxeHHs “GpasoBux rpaHUlp” MK HUMU 3aJ1€XXUTD Bifl, IeTanei
apXxiTeKTypyu MaKpOMOJIeKyJl. [y BUNAKiB (a)-(B) TpaHCchoOpMaliisl MK cpeprudHOIo Ta achepUyHOIO MillesamMmu
BinOyBasacs noctynoso. [Iporte nepexin Big acpepryHoi miliesnn 10 cheprudHoi Be3iKyu BidyBaBcs y panToBo. Y
BUIanKy (6), achepuyHa Milesia € MeHII CTabisIbHOIO i Iepexif, 10 Be3iKyJyu Bi0yBaeThCs IIPU MEHIINX 3HAUEHHSIX
arperauifiHoro uuciua. Bunanox (r) xapakTepusyeTbcs TOCTYIIOBUM IIEPEX0JloM MK ycima popmamu. icTorpamuy,
sIKi 6yJI1 OTPUMaHi /111 PO3NOJiliB iMOBIpHOCTI feckpuntopa Gopmy, € BiTHOCHO BY3bKi 17151 cpepUYHUX Milles Ta
cdepuryHoi Besikyau. [IpoTe BOHM CTalOTh IMPIIMMU [IPY B OKOJIi [Iepexoay Millesia-Be3iKyJia, [0 II0Ka3ye, o

MOXJIMBE iCHYBaHHS (POPM y IIMPOKUX MEXKaX.

2. In this work shape characteristics for the polymer macromolecules of different architecture are investigated via
dissipative particle dynamic. As a first step in our study we consider shape characteristics of the mesoscopic
continuous (off-lattice) model of a linear polymer chain in a good solvent. In order to test the universality
properties of the model. We have shown that effective average size and shape characteristics of the mesoscopic
polymer chain in a good solvent show universal and scaling type of behavior for the chain length N>10. Besides that
the analysis of the probability distributions for the end-to-end distance and for the radius of gyration was carried
out. In the former case known des Cloiseaux-de Gennes analytical asymptotics have been reproduced and in the
latter case an analytical expressions, based on the application of the well known Lhuillier form and generalized
version of the double Gaussian form for symmetric distribution, have been proposed. Further, the methods
developed and tested above have been used to study the shape properties of the polymers of more complicated



topology: star-like polymers of different functionality. In particular the effects of the solvent quality on the
polymer shape were studied. Five different versions of the star polymer models have been studied: one model
homogeneous polymer star and four versions of heterogeneous models. The effects of the solvent quality on the
shape characteristics of the course-grained versions of the models of homogeneous and heterogeneous star
polymers, using dissipative particle dynamics, has been analysed. We found an interesting effect that, upon the
change of solvent properties, the asphericity of a homogeneous star reaches its maximum value when the solvent
is near o-point. The effect is explained by the interplay between the enthalpic and entropic contributions to the free
energy. We analyzed the set of properties, which allow to characterize the impact of local crowdedness caused by
structure of f-branched star polymer on the peculiarities of spatial extension of single arm. To this end, we
consider the characteristics, specific to an individual arm within the star, such as the average center-end distance,
the average squared gyration radius and the asphericity of an individual arm within a star. The corresponding
universal ratios pe(f), pg(f) and pa(f), are introduced, to compare these values directly with that of a freely
suspended linear chain of the same molecular weight. Our results, obtained using dissipative particle dynamics, are
in a good agreement with results, generated using Monte Carlo and molecular dynamic simulations. Results
obtained show that dissipative particle dynamics describes adequately the excluded volume effect in the case of
dense star with a relatively large number of arms. Finally, we have studied the effect of the molecular architecture
of amphiphilic star polymers on the shape of aggregates they form in water. Both solute and solvent are
considered at a coarse-grained level by means of dissipative particle dynamics simulations. Four molecular
architectures have been examined: (a) four disjoint linear diblocks, (b) asymmetric miktoarm polymer, (c) diblock
star 1 (hydrophilic parts pointing outwards) and (d) diblock star 2 (hydrophilic parts next to a central bead), all of
the same composition and molecular weight. Aggregation is started from a closely packed bunch of Na molecules
immersed into water. In the equilibrium state a single aggregate is formed and its shape characteristics are studied
at different values of Na. For all cases, the same general sequence of shapes is found with an increase of the
aggregation number, namely: spherical micelle, aspherical micelle and a spherical vesicle. The “phase boundaries”
between these are found to depend on the details of the molecular architecture. For the case (a)-(c), the
transformation between a spherical and aspherical micelle occurs gradually, whereas the transition from an
aspherical micelle into a spherical vesicle is in a form of a sharp transition. In the case (b), aspherical micelle is less
stable and transition to a vesicle occurs at a lower aggregation number. The case (d) is characterized by gradual
transitions between all the shapes. Histograms for the probability distributions of the shape descriptor are
relatively narrow for both spherical micelle and spherical vesicle regimes, but become wider next to the micelle-
vesicle transition, indicating that a broad range of shapes are possible.
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