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OCHOBOIO TOOYZOBM MaTeMaTHYHHMX MOJENEH pPIHOro poay NpOLECiB €
mudepeHnianbHi piBHSAHHS a00 cHCTEMHU TU(EpEeHIIaIbHAX PIBHAHD K 3BUYaHUX,
TaK i B YaCTHHHHMX MNOXiZHUX. SIK IpaBWIIO, TaKWi MiOXiX JO3BOJSE ONHCYBaTH
npoLecH B JaHWI Yac 1 B JaHiil Touni. B TakoMy BHIagKy He BpaXOBY€THCS BIUIUB
CycimHix obmactei Ta ictopil mporecy. OmHUM ii3 METOIIB BHPIIICHHS IHOTO
MMUTaHHSA € 3aCTOCYBaHHA JIPOOOBOTO IHTErpaIbHOTO YUCIICHHS, 30KpeMa MOXiTHIX
npobosoro mopsnky [1,2]. Ha meit yac Haii0inp BKUBAaHUMH € TOXigHI JpoOOBOTO
nopsaaky y tepminax Kamyro
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CEKLIA 5 - ANHAMIKA HEOOHOPIAHWX CEPE[JOBULL
SECTION 5 - DYNAMICS OF NONHOMOGENEOUS MEDIA

B miteparypi Bimomo 3HayHO Oinmblle Yy3arajgbHEHb AU(EPEHLIATBHOTO
YHCIIeHH JIpoOoBoro mopsiaky [2]. He3Bakaroun Ha BENMKY KUIBKICTH ITOXITHUX
JpoOOBOTO TOPSAKY 3aCTOCYBAaHHS iX B MareMaTHYHOMY MOZEIIOBaHHI (hi3MYHUX
MPOIECiB  TOB'sA3aHE 3 TICBHOKO KIUIBKICTIO HEHONIKiB, 30Kkpema: 1) smpa
iHTerpoAnepeHIliaIbHUX PIBHIHP HE MICTSATH MapaMeTpiB CepeloBUINa Ta
MpoIeciB, sKi BUBYAIOTHCA; 2) HEBIOMI KpuTepii BHOOpY BHIY MOXiTHOT
JIpoOOBOTO MOPSIIKY Ta i MOPSAKY TOLIO.

3acTocyBaHHA MOXIAHUX  JAPOOOBOTO MOPSAKY [0  MaTeMaTHIHOTO
MOZEIOBaHHS MAacOIePeHOCy B CKIaJHUX MOPUCTUX CEPEeOBHIIAX MiATBEPIDKYE
e(eKTUBHICTh 1X €(EeKTHBHICTHP — OTPHMaHi pPe3yJbTaTH BiIMOBINAIOTH SKICHIN
KapTHHI TIPOIIECY Ta MiATPUMYIOTh OajaHCOBI CITIBBITHOIICHHS HE3aJCKHO BiJ
napaMeTpy nopsaky noxigHoi. OQHak BKa3aHi BHIE HENOIUIIKU 3aJHMIIAIOTHCA.
Coip BiMITUTH, IIO TOPSJ B BKA3aHWMH HEJOJIKAMH y BHUITAIKY MOJICIIOBAHHS
(GI3MYHEX TpOlEciB € HAasBHUMHU 1 iHImI mnpoOjeMu, SK METOAWYHI, TaK 1
00YHCITIOBAJIbHI.

Bim3HaunMo, mo it po3B s3yBaHHS KpalOBHX 331ad B TEpPMiHAX IOXITHHX
IpoOOBUX TMOPAAKIB MOOYMTOBAaHO 3HAYHY KUIBKICTH METOIIB, B OCHOBHOMY
YUCIIOBHX: JUCKPETH3allisl iHTerpoAn(epeHIianbHuX pPIBHSIHD, 3aCTOCYBAaHHS
KBaApaTypHUX (GopMyI; iHTepmoysiis B 0a3uci OPTOTOHAJIBHUX MHOTOWIEHIB;
3aCTOCYBaHHS BEHBJIET METOY TOLIO.

EdxeruBHe 3acrocyBaHHsS JpPOOOBOr0 YMCIICHHS IIOB s3aHE 3 BHPILICHHSIM
psiny 3a7a4, OCHOBHHMH 3 SKHX €:

- ONTUMAaIbHUIA BUOIp BUIY APOOOBOI MOXiAHOT;

- KpuTepiit BHOOPY MOpsIIKY APOOOBOI TOXIAHOT;

- BuOip MeToy pO3B sI3yBaHHA C(HOPMYJIHLOBAHUX KPaOBUX 3ajad, SIKUil Ou

BpaxOBYBaB TOYHICTh Yac OOUMCIICHHSI.
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FRACTIONAL DERIVATIVES IN THE MATHEMATICAL MODELING OF PHYSICAL
PROCESSES

Derivatives of fractional orders are considered in the paper in relation to mathematical
modeling of various kinds of processes. The main types of derivatives of fractional order, the
methods of solving the corresponding integrodifferential equations are presented, the main
advantages and unsolved problems are noted. The effectiveness of the application of
derivatives of fractional orders in mathematical modeling of mass transfer processes in
complex porous structures is shown.
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