O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0408U004516
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 07-11-2008

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IIYT Auppint MukonanoBuy
2. ShUT Andrij Mykolajovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi creniagbHOCTI: 03.00.02
Ha3Ba HayKoBOi CcIeniaJbHOCTI: Biodisuka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axHcTy: 10-10-2008

CreniaJbHICTh 32 OCBiTOO: 7.070101

Micue po60oTH 34,00yBaya: Kuiscbkuil HALIOHAIBHUIA YHIBEPCUTET TEXHOJIOTIN Ta AM3aiiHy

Kopg 3a €IPIIOY: 02070890

Micue3HaxoayKeHH: 01011, m. Kuis-11, ByJ1. HemupoBuya-JlaHuyeHka, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): [164.051.13
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: KuiBchKuil HallioHaIbHUI yHiBEpcuTeT imeHi Tapaca

[lleByeHKa

Kopg, 3a €IPIIOY: 02070944

MicuesnaxomerHﬂ: 01033, m. Kuis, ByJ1. Bonogumupceka, 64
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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Mosga guceprarii:
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Tema gucepranii:
1. CraTucTUYHA Ta KIHETUYHI MOJEJIi CKOPOUYEHHS M'A30BOr'0 BOJIOKHA.

2. Statistic and kinetics models of muscle fiber contraction.

Pedepar:

1. Y puceprauii npencrasieHi ¢pizuko-maTreMaTU4Hi MOZeJIi IPOLECiB, 110 BiiOYBAIOTHCS MIPU CKOPOUYEHHI M'S30BOTO
BOJIOKHA. Y CTaTUCTUYHIN MOJIeJli OCHOBHI IPUHIUIIA CTaTUCTUYHOI (i3uKU 3aCTOCOBaHi 1o anbda-cripari
MOJIEKYJI MiO3VHY, SIK KBa3iOJIHOBUMipHOIO KPUCTAJY, Ta KOJUBHUX 30y/I>KE€Hb, SIK KBa3iYaCTHUHOK €KCUTOH-
COJIITOHHOTrO TUIY B HAOJIMKEHHI epeKTUBHOI Macy, 110 BUKJINKAIOTh JepopMaliiiiHuil Binryk anbda-cripai i
reHepaLilo CUJIY. AHAJITUYHO OTPMMaHA 3aJIEXKHICTb "CUJIa-IOBXKUHA" 1151 TIOOJUHOKOI'O CKOPOYEHHS CKEJIETHOTO
M'a3y. OnurcaHa guHamika i3oMeTpMYHOrO CKOpOYeHH. Po3paxoBaHi 3MiHa €HTpOIIil i BiZIbHOI eHeprii npu
BUJIOBKE€HHI M'A3y. EKCIIEPUMEHTAJIBHO OOCIIIIPKEHO 3aJI€>KHICTh CUJIM | JOBXXUHU M'S13Y, 0 CKOPOYY€ETHCS, Bifl
TeMIepaTypu. B pamkax mozeni oTpumane moaudikopaHe piBHAHHS Xisa i 3'ssicoBaHo QisuyHuMil 3MiCT ioro
KoedilieHTiB. ¥ cTOXaCTUYHIN Ta KiHETUYHIN MOZEJIIX 3aCTOCOBAHO [1Ba HE3AJIEXKHi MiIX0IU 10 MOEeTI0OBaHHS
CHJIOBOTO BiJIl'YKYy CKEJIETHOT'O M'A3y Ha 3MiHYy KOHLeHTpauii ioHiB CaZ+ Npu MOOJUHOKOMY i30METPUIYHOMY

cKopoueHHi. OTpuMaHi YMCebHIOLIHKY IJ151 TapaMeTpPiB MOZeeH, sIKi XxapaKTepu3yIoTh KiHETHKY acoliarii Ta



Jucolnianii aktTomiodanHoBoOro kommsuekcy. [JobynoBaHa KiHeTUYHa MOJIENDb, Ka ONMCYE BIIUB piBHA pH cepenosuina
Ha AT@a3Hy akKTUBHICTh MiO3MHY CKeJIeTHUX M's13iB. [losicHeHa 11osiBa 1Box MakcuMyMiB AT®a3Hoi akTHBHOCTI

MiOo3UHY Npu 3MiHi piBHS pH, siKka 06yMoOBjIeHa y4acTio y GepMEHTATHBHIN peakllii YOTUPbOX ITPOTOHIB.

2. Dissertation presents physical and mathematical models of the processes of muscle fiber contraction. Applying
the methods of statistical physics to alfa-spiral, as to the quasi-single crystal, and to vibrational excitations of
exciton-soliton type, as to the quasi-particles in approach effective mass, which characterized by a certain impulse
and effective mass, we calculating the force, which produce the separate excited myosin molecules. We have
analytically obtained "force-length" dependence for single contraction of skeletal muscle. The dynamics of
isometric contraction of muscle fiber is described. Changes of entropy and free energy are expected when muscle
is lengthening. Temperature dependence of force and length of the contracted muscle is experimentally
investigated. Within the framework of proposed model modified Hill equation is deduced, and physical content of
its coefficients is found out. Two independent models of the possible connection between a change in the ion Ca2+
concentration and the force response on this change. A number of estimations are obtained for the parameters of
models, which characterize association - dissociation kinetics of actomiosin complex. A kinetic model, which
describes influence of pH level of environment on ATP activity of myosin of skeletal muscles is built. The appearing
of two maximums on the dependence curve of rate of ATP hydrolysis by a myosin on pH level, which is caused by
four protons fermentation reaction participating is explained.
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