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Oe3nepepBHUX BEIUYMH SIK AUCKPETHUX (IIJIIXOM BBEAEHHS PI3HOTO pojay ILIKaj, O0adbHUX OI[IHOK
Ta iH.) [3].

Ane niHifiHa MOJeNnb € MOJEUII0, L0 BigoOpakae cTaH abo0 (YHKI[IOHYBAaHHS CHCTEMH
TaKMM YHMHOM, 110 BC1 B3a€EMO3AJIEKHOCTI B HIll IPUIMAIOTHCS JIIHIHHUMU, MOXKe (GOPMYITIOBaTUCS Y
BUIJISI/II OJJHOTO JIIHIHHOTO PIBHSHHS a00 CHCTEMH JIHIMHMX piBHAHb. [IpuyoMy B psal BUMaJKiB
HEJIHIAHICTh B3a€EMO3AJICKHOCTEN MOXKE ITPUBOJAUTHCS 10 JIIHIKHOT (POPMHU MIIIXOM MaTEMAaTUUHUX
MepeTBOPEHb 3MIHHUX: HAMPHKIIAJ, B HEMIHIMHUX CIIBBIAHOIIECHHSX [ 5].

[IpoBenene moCHIKEHHS TIOKa3aJlo  HEOOXIMHICTh  3aCTOCYBaHHS  MOJIEThOBAHUX
€KOHOMIYHHMX MOJeJiell B CydacHOi €KOHOMIII], X BUIU Ta XapaKTEpUCTHKY, ajie 3aCTOCYBAHHS iX Ha
MPUKIAJI KOHKPETHUX MIANPUEMCTB MOTpeOye M0AATKOBOIO BUBYEHHS MPAKTHYHOI Ta HAYKOBOI
JTepaTypu Ta il aHami3.
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MOJIEJIOBAHHA ®PIBUYHUX TA TEXHOJIOT'TYHUX
INPOLECIB Y CEPEJOBHLII «<ITHINK»

Konosenko H. I'., k.¢.-M.H., 1011., Pequenko 10.C., k.¢p.-M.H., 1011., YepeBko €.B. nouent
Onecnka HanioHAJIbHA aKajaeMisi Xap4oBHX TeXHOJO0Tii, M. Oneca

Cucrema «IThink», mo npononye ¢pipma «ISEE system» mosxe OyTu BUKOpUCTaHa 30Kpema
JUIS. YMCENBHOTO PO3B‘SI3KY 3BHUAWHUX NU(depeHIiadbHuX piBHAHb. [[1s 11boro HeBioMi QyHKIII,
10 3aJIe’KaTh Bi OJIHIET 3MIHHOI — Yacy Ha MOJEINAX 300paxyloTbcs SIK pesepByapu (stocks), ix
MOXiH1 — sk Tpyou 3 kpaHamu(flows).

Hanpuxnan, Hexail HaM MOTPIOHO PO3B‘SI3aTH PIBHSHHS.

X" — px"+ gx = sin( wt),
ne X(t) — meBimoma ¢yHKIis, P, (, @ — AiHCHI cTami. 3aMMCaBIIN €KBIBAJICHTHY CHCTEMY IEPIIOTO
MOPSIIKY
X'=y;
y' = py—ax+sin(at),
209



OyayeMo BinmoBinHy Moaens (puc. 1.).
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Puc. 1 — Imitaniiina mogennb B «IThink»

VY Tak 3BaHUX KOHBEpTEpaxX — BKa3yeMO MapaMeTpu MOJENl P Ta , a TaKOXK, 0YaTKOBI
3HaueHHs Ui 3ajgaui Komr. 3amycTUBIIM MOJENb Ha BUKOHAHHS OTPUMYEMO rpadiuHy
Bi3yastizailito mnporiiecy (puc. 2).
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Puc. 2 — I'pagiuni npejcraBiaeHHs pe3yabTaTiB iMiTauiiiHol MoaeJi

VY Bumagky HEOOXITHOCTI — MOYKHAa TaKOXX BHBECTH YHCIIOBI pE3ylIbTaTH 3 JOCTATHBO
BHCOKOIO TOUHICTIO (pHC. 3).

“=ars x ¥
22 T 0.90 0.08
2012: 4 0.5 0.38
M2 8§ 0.7 177
2012: end| 050 2.41
2013: 1 023 281
2013: 2 0.0 2.94
2013: 3 0.35 277
2013: 4 062 231
2013: 5 082 1.62
2013 B 034 0.75
2013: T 087 021
2m3: g 030 -1.18
2013: 3l 0.74 2.0

Puc. 3 — Tabuuus pe3yjabraTiB 004uCIeHb, 10 MOke BUBOAMTH «IThink»

OueBHIHO, 110 32 JOTIOMOTOK HABEACHOIO IMAaKETy MOKHA HIYKAaTH PO3B’SI30K Oy/Ib-gKOi
3anaul Komm amns 3BuvaifHoro audepeHiiaabHoro piBHSIHHS, 1110 € PO3B’SI3aHUM BIJHOCHO CTapIloi
MOX1THO1, SIKIIO MOTO MpaBa YacTHHA 3a/0BOJIBHsIE ymMoBaM Teopemu Ilikapa-Komm. Takox, meit
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MaKeT MOJKJIMBO 3aCTOCOBYBATH MPU MOJIETIOBAHHI TEXHOJOTTYHUX MPOIIECIB, 30KpEMa y XapyoBiii
IIPOMHUCIIOBOCTI, OCKUIbKHM BIH IMPOIMOHYE BUKOPUCTAHHS 3MIHHUX He TUIbKU THIY «Pe3epByap», a i
tumniB «Kouseiiepy 1 HaBiTh «[liukay.
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MESOSCOPIC UNCONSTRAINED MOLECULAR-DYNAMIC
SIMULATION OF THERMODYNAMIC DIFFERENCES
BETWEEN ISOTOPES OF ARGON (“°AR AND *AR)

Prof. V.B. Rogankov, M.V. Shvets, O.V. Rogankov
Odessa National Academy of Food Technologies, Department of
Physical and Mathematical Sciences

This work extends the fluctuation consideration of isotope theory performed before (see
reference [1]) for H.0-D.O-T.O. We have applied the recently developed mesoscopic
unconstrained (MSU) technique of isochoric molecular dynamical (MD) equilibration to simulate
the differences between the properties of pure monoatomic isotopes *°Ar and *Ar. The main
advantage of simulation approach is a possibility to study directly the «pure» impact of significant
distinction (~10 %) in atomic masses: *°m,=6.64-102° kg and ¢m,=5.98-10%% kg on the collective

thermal motion and interaction of N particles in the fixed mesoscopic volume V = 13 of MSU/MD-
simulations. We have admitted for the lighter isotope **Ar the same modified finite-range Lennard-
Jones’ (LJ)-type potential with the conventional effective parameters of the natural argon “Ar~Ar:
o =0.3405 nm; ¢/k, =120 K but with the different cut-off radius r (o) = L'/2=0.965r(p). It
is determined by the equality accepted in the present work for the mass density p'=p=mgN /V :

36(N /v')/ (N 1y7)= 40, 1 36, (the prime " refers, as usually, to the lighter isotope). The aim was

to investigate the supposed cut-off radius isotope effect (CRIE) on the simulated single-phase
temperatures, pressures, specific internal energies, enthalpies and, even, isochoric heat capacities.
The congruent vapor-liquid (CVL) diagram proposed earlier by authors seems to be completely
consistent with the obtained now MSU-simulated data.
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JIO MUTAHHS MOJIEKYJSIPHO-JUHAMIYHOI CUMYJISILIII
KOHI'PYEHTHHUX ITAPO-PIAMHHUX JIAT'PAM

Porankos O.B., lIseus M.B., Porankos B.b., 1.¢.-M.H., npod.
Onecbka HaLiOHAJIbLHA aKajJeMisi Xap4oBHX TeXHOJOTii, M. Oneca

Po3BuneHa B nomnepenHix podoTax METOA0JI0ris MO0y I0BU KOHIPYEeHTHOI (pa3oBoi fiarpaMu
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