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BCTYII

[Tporpama HaBYaIbHOI AHCHUILTIHY “be3ciTkoBI MeToaM B 3a1auax (i3MKK™ CKJIaJeHa BiIITOBITHO
710 OCBITHBO-TIPO(ECiitHOT (OCBITHBO-HAYKOBOT) MPOrpaMHu MiArOTOBKU OaKaIaBpiB

CIIeIIAJIbHICTD: 105 IMTpuknagHa ¢i3uka Ta HaHOMaTepialn

ocBiTHs nporpama:  «IIpukiagna ¢izuka eHepreTHYHUX CHCTEM»

1. Onuc HaBYAJbLHOI AUCIHUILTIHA

1.1. Mera BuKIIajaHHs HaBYaJIbHOI JUCITUILIIHA

Mertoto kypcy «be3ciTkoBi MeToaH B 3a1a4ax (pi3UKI» € BUBUCHHS CyYaCHUX O€3CITKOBUX

METO[[IB PO3B’S3aHHS KpalOBUX 3aJay, sIKI OMUCYIOThCS AUQEpeHUiaTIbHUMH DPIBHIHHSAMH 3
YACTUHHUMU TOX1JHUMH.

1.2. OcHOBHI 3aBIaHHs BUBUCHHS JUCIIUILIIHA

OCHOBHHMMH 3aB/IaHHSMH BUBUCHHS JUCIHUILIIHU € HAOYTTS CTYJCHTAMH 3HAHb 1 HABUYOK,
HEOOXITHUX JIIsi PO3pOOKH Ta TpOTpamMHOi pearizamii Oe3CiTKOBHX METOIIB pPO3B’sI3aHHS
KpaloBUX 33j1a4, sIKi OMUCYIOTHCS TU(EPEHIIIAIEHUME PIBHSIHHIMH 3 YACTUHHUMU TIOX1THUMH.

1.3. KinpKicTh KpeauTiB 3

1.4. 3aranbpHa KUIbKicTh TOauH 90

1.5. XapaktepucTuka HaBYaIbHOI TUCIUILTIHUA
3a Bubopom
Jlenna dopma HaBuaHHS ‘ 3aoyHa (gucTaHuiliHa) dopmMa HaBUAHHS
Pix miaroroBku
4-it | -t
Cemectp
8-it | -ii
Jlexii
16 ron. \ TOJI.
[TpakTHuHi, cEeMIHAPChKI 3aHATTSI
TOJ1. ’ roJl.
JlaGopaTopHi 3aHATTA
32 rogn. ’ TOJI.
CamocriitHa poOoTta
42 rop. ’ roJI.
y TOMY YHUCIIi iHIUBIyalbHi 3aBIaHHS
TOJI.




1.6. 3ananoBaHi pe3yabTaTi HaBYAHHS

3riIHO 3 BUMOTaMH CTaHJAApTy BHINOI OCBITH 3a crienianbHicTiO 105 «I[Ipuknanna dizuka
Ta HaHOMaTepiam» rany3i 3Hanb 10 «[Ipupoaanyi HayKu» U1 repiioro (6akaaaBpChKOro) piBHS
BUIIIOT OCBITH CTYJICHTH IOBHHHI JIOCSTTH TaKUX PE3YJIbTAaTiB HABYAHHSI:

B pe3ysbrari BUBUEHHS HABYAIILHOI JUCIUIUTIHU CTY/ICHT IIOBUHEH 3HATH:

- CcydacHi 0€3CITKOBI METOJIU PO3B’sI3aHHS KpallOBUX 3a/1ad.

B pe3ynbrari BUBYCHHS HABUATBHOI JUCIUIUTIHU CTYACHT TIOBUHEH BMITH:

- 3aCTOCOBYBAaTHM CydYacHI MarTeMaTW4yHi MeToau Uil 1moOynoBHM W aHawi3zy
MaTeMaTHYHUX MOJieNiel (PiI3UYHUX MPOIECIB.

- BUOHMpaTH eEeKTUBHI METOIM Ta IHCTPYMEHTAIbHI 3aCO0H MPOBEICHHS JOCIIKEHD Y
rajxysi npuKiIaaHol Gi3uKu.

- BIIIIYKOBYBaTH HEOOXIJHY HAyKOBO-TEXHIUHY iH(oOpMaIlil0 B HayKOBIiH JiTeparypi,
€JICKTPOHHUX 0asax, IHIIMX JDKEpesiax, OLIHIOBATH HAJIWHICTh Ta PEJICBAaHTHICTH
iH(popMmarrii.

- TPE3CHTYBATH pe3yJbTaTH JOCIIKEHb 1 pPO3poOOK daxiBisM 1 HedaxiBIsM,
apryMEHTYBAaTH BJIACHY TO3HIIIIO.

- 3IiHCHIOBaTH MaTeMaTHYHE Ta KOMIT IOTEPHE MOJENIOBaHHS (Pi3MYHUX MPOIECIB B
E€HEPreTUYHUX KOMIUICKCaX.

- po3po0JIATH TpOrpaMHE Ta MpOorpaMHO-armapaTHe 3a0e3nedeHHs B (i3HKO-
C€HEPreTUYHUX CUCTEMaX.

2. TemMaTH4yHMIi NJIAaH HABYAJILHOI JUCIHUILIIHA

Tema 1. Ornsan iICHYrOYMX TIAXO/IB O YUCIOBOTO PO3B’SI3aHHS 3a7a4 MaTeMaTUYHOT
b13uKH.

Tema 2. be3ciTkoBi MeTOJH, sIKI 3aCHOBAaHI Ha BUKOPUCTaHHI pajiajibHUX Oa3MCHUX
byHKITH.

Tema 3. AnpokcuMariist 3a JOIOMOI'OI0 pajiabHUX 0a3UCHUX (QYHKIIIH.

Tema 4. Po3p’s3aHHS TPUBHMIPHOT 3ajjaui HECTALlIOHAPHOI TEIJIONPOBITHOCTI B
TBEPAOMY TiJI1 32 JOMIOMOI0I0 0€3CITKOBOIO METOTY.

Tema 5. Jluckperusariiisi piBHSHHS HECTAIL[IOHAPHOI TEIJIONPOBIAHOCTI B TBEPAOMY TLJII.

Tema 6. BuxkopuctanHs MeToAy MOABIHHOTO 3aMIlIEHHs NpU peai3alii 0e3CiTKOBOro
METOTy.

Tema 7. BuxopuctanHs wMeTtoay (GYHIAMEHTAIbHUX pO3B’A3KIB MpU peamizarii
0€3CITKOBOTO METOY.

Tema 8. MozentoBaHHS HECTAllIOHAPHOTO TEIUIOBOrO MpOIECy B TPUBUMIpHIN 3aj1adi
HECTaI[lOHAPHOT TEIUIONPOBIHOCTI 32 JOIOMOT'0I0 OE3CITKOBOIO METOLLY.

3. CTpyKTypa HABYAJIBLHOI TUCHHUILTiHH

KinekicTs roguu

Hassi posainis i tem JeHHa popma 3aouHa Gopma
y TOMY YHUCII y TOMY YHUCIIi
YChOTO yCBhOTO
a | o | mab. | cem. | c.p. a| m | mab. | cem. | C.p.
1 2 3 |14 5 6 7 8 9110 11 12 13




Tema 1. Ocns0
icHyOUUX Ni0X00i8 00
YUCI08020
PO38’A3aHHS 3a0aY
mamemamu4Hol
Qizuxu.

Tema 2. bezcimkosi
Memoou, SKi
34CHOBAHI Ha
BUKOPUCTNAHHI
paoianbHux 6a3UCHUX

yHKyitl.

Tema 3.
Anpoxcumayis 3a
00NnOMO2010
paoianvHux 6a3uCHUX

yHKyill.

Tema 4. Po3é azanns
MmpusuUMIipHoi 3adaui
HecmayioHapHoi
Menionpo8ioHocmi 8
meepoomy mini 3a
00NnoOMO2010
be3cimk08020
Memooy.

Tema 5.
Juckpemuzayis
PIGHAHHSA
HecmayioHapHoi
menjionpo8ioHocmi 8
meepoomy mili.

Tema 6.
Buxopucmanns
Memo9dy NoOGIliHO2O
3aMIWeHHA npu
peanizayii
be3cimKk06020
Memooy.

Tema 7.
Buxopucmanns
Memooy
¢dynoamenmanoHux
PO38’A3Ki6 npu
peanizayii
be3cimk06020
Memooy.

Tema 8. Mooenosanns
HecmayioHapHo20
Menzi06020 npoyecy 6
MPpUBUMIPHIL 3a0a4i
HecmayioHapHoi
menionpogioHocmi 3a
00nOMO2010




be3cimk06020
Memooy.
Ycboro roann 90 16 32 42
4. Temu J1abopaTOPHUX 3aHSITH
No KinbkicTs
o/ Haszsa Temu -
1 O2n50 icHyrouux nioxo0ig 00 YUCI08020 PO38 A3AHHSA 3A0a4 MAMEMAMUYHOT 4
Qizuku.
2 bescimrosi memoou, sKi 3aCHO8AHI HA BUKOPUCMAHHI PAOIANbHUX OA3UCHUX 4
GDyHKYil.
3 | Anpoxcumayis 3a donomoeor padianbHux OA3UCHUX PYHKYT. 4
4 Po3ze’sazannn mpueumiproi 3a0aui HecmayioHapHoi menionpogioHocmi 8 4
meepooMy Milli 34 O0NOMO2010 He3CIMK08020 MEMOo0).
5 Jluckpemuzayisa pieHanHs HecmMayioHapHoOi MenionposiOHOCMI 8 M8epooMy 4
mizi.
6 Bukxopucmannsi  memody  noosiiinoco  3amiwenHs npu  peanizayii 4
0e3cimK06020 Memooy.
7 Buxopucmanna memody @ynoamenmanvHux pose’siskie npu peanizayii 4
0e3cimK068020 Memooy.
8 Mooenosanns HecmayionapHo2o menio8o2o npoyecy 8 MpUSUMIpHIU 3a0ayi 4
HeCMayioHapHoi MenionposiOHOCMI 3a 0ONOMO2010 6e3CIMK08020 Memoody.
Ycboro roauH 32
5. 3aBaaHHd A1 caMOCTiliHOI po6oTH
No Kinbkicts
o/ Ha3sa Temu oM
1 O2ns0 icHyrouux nioxo0ie 00 YUCI08020 PO36 A3AHHSA 3A0aY MAMEMAMUYHOT 5
Qizuxu.
2 bescimkosi memoou, saxi 3acHosani Ha 8UKOpUCMAHHI padianbHux 6a3UcCHUux 5
QyHKyil.
3 | Anpoxcumayis 3a donomo2or padianbHux OA3UCHUX QYHKYI. 5
4 Po3ze’azanna mpueumipnoi 3a0aui nHecmayioHapHoi menjionpogioHocmi 8 5
meepoomy milli 3a 00NOMO2010 6e3CiMK08020 Memoo9y.
5 Jluckpemuzayisa pieHanHs HeCmMAayioHapHOi MenonposiOHOCMI 8 MEePOOMy 5
mini.
6 Bukxopucmannsi  memoody  noosiiinoco  3amiwenHs npu  peanizayii 5
be3cimK06020 mMemooy.
7 Buxopucmannua memooy @ynoamenmanvHux po3e’sa3kieé npu peanizayii 6
be3cimK06020 Memooy.
8 Mooenosanns HecmayionapHo2o menio8o2o npoyecy 8 MpUSUMIpHIU 3a0ayi 6
HecmayioHapHoi menionposioHOCmi 3a 00NOMO2010 De3CimK08020 Memooy.
Ycboro roquH 42

6. InauBinyanbHi 3aBIaHHS

He nepenbaueno.




7. MeTOoaN HABYAHHSA

MeToau HaBUYaHHS, IO 3aCTOCOBYHOTHCS IPH BHKJIAJaHHI HABYAJIBHOI JUCIUILTIHA
«be3ciTkoBI MeTOU B 3a/1a4axX (Pi3UKN»:

1) TlosicHIOBAIbHO-ITFOCTPATUBHAN ~ METOA. BHKIagaHHA  JIEKIIHHOTO  Marepiany
JUCIUTIIIHA y BUTJISAII IPE3CHTAIIIH 3a JOITOMOTOI0 MYJIbTUMEIIHHOTO 00J1aIHAHHS.

2) PenponykTuBHUN MeTO. BiITBOpEHHS CTyIeHTaMU HAOYTHX TCOPETUYHUX 3HAHD MPH
BHUKOHAHHI1 JJA0OpATOPHUX POOIT.

3) HocnigHuupkuii MeTo. BUKOHAaHHS CTyJeHTaMU CAMOCTIHUX POOIT.

8. MeToau KOHTPOIO

1) Hanmcanus pedepary. 3a HaBYaIbHUM IUIAHOM Mepen0aveHO HAMMCAHHS OJHOIO
pedepaty. MakcumalibHa KiUTBKICTh OaJTiB, IKYy MOXKE OTPHMAaTH CTYACHT 3a HalmMCcaHHs pedepary,
ckianae 20 6amis.

2) BukoHaHHs 1a00paTOpHUX POOIT. 32 HABYAIILHUM IUIAHOM Tepe0aueHO BUKOHAHHS 5
nabopaTopHUX POOIT. 32 BUKOHAHHS KOXKHOT J1a00paTopHOT poOOTH CcTyAeHT oTpuMye Big 0 1o 8
OaniB. HapaxyBanust OajiB 3IiHCHIOETBCS 32 O(QOPMIICHUH 3BIT, IMOYATKOBHHA KOJ MPOTPaMH,
BIJIMIOBi/Il HA MUTAHHSI 110 KOy MIPOTpaMu, IPOXOKEHHs TecTiB 0e3 3001B B poOOTI mporpamu. 3a
BUKOHAHHS yCiX JIaOOpaTOPHUX POOIT CTYACHT 3a ceMecTp Moke HabpaTu Makcumym 40 GaiiB.

3) Hammcanust 3aikoBoi po06oTH. MakcuMaibHa KiTbKiCTh OajiB, SIKYy CTYJICHT MOJXKE
OTPHUMATH 3a HaIMCaHHs 3aJ1iIKOBO1 poOoTH ckianae 40 Gais.

9. Cxema HapaxyBaHH# 0aJiiB

[TincymMKOBHIi ceMeCTpOBUI KOHTPOJIb B (hOpMi 3alTiKy.

KpuTepii oniHIOBaHHSI HABYAJIbHHUX JOCATHEHD

Ha3sBa po6oTn Ouinka
JlaGopaTopHa pobota Ne 1 8
Jlaboparopua pobota Ne 2 8
JlaGopatopHa po6oTa Ne 3 8
Jlaboparopua pobota Ne 4 8
JlaboparopHa pobora Ne 5 8

Pedepar 20
3aiik 40
Cyma 100

Ikana ouiHIOBaAHHA

. . Origka
Cywma 6aniB 3a BCi BUIU . -
. . . .. | U1 IBOPiBHEBOI
HABYAIILHOI TisUTBHOCTI MPOTSITOM | ISt YOTHPUPIBHEBOT KA
cemMecTpy IIKAJI OLliHIOBAHHS :
OIIIHIOBAHHS
90 — 100 BIZIMIHHO
70-89 noope 3apaxoBaHO
50-69 3aI0BUILHO
1-49 HE3310BUIHHO HE 3apaxoBaHo




10. PexkoMeH10BaHe METOAUYHE 3a0e3MeYCHHSA

OcHoBHa JiTepaTtypa

1) Kolodyazhny V. M., Lisin D. O. Meshless method to solve nonstationary heat
conduction problems using atomic radial basis functions // Cybernetics and Systems
Analysis. 2013. Vol. 49, No. 3. P. 434-440.

2) Partridge P. W., Brebbia C. A., Wrobel L. C. The Dual Reciprocity Boundary Element
Method. Dordrecht, 1991. 284 p.

3) Golberg M. A., Chen C. S. The method of fundamental solutions for potential,
Helmholtz and diffusion problems. Boundary Integral Methods: Numerical and
Mathematical Aspects / ed. by M. A. Golberg. Boston, 1999. P. 103-176.

4) Liu G. R. Mesh Free Methods: Moving Beyond the Finite Element Method. Boca Raton,
2003. 691 p.

5) Chen W., Fu Z., Chen C. S. Recent Advances in Radial Basis Function Collocation
Methods. Heidelberg, 2014. 90 p.

6) Carslaw H. S., Jaeger J. C. Conduction of Heat in Solids. London, 1959. 510 p.

JonomixHna Jjitepatypa

1) Wendland H. Piecewise polynomial, positive definite and compactly supported radial
functions of minimal degree // Advances in Computational Mathematics. 1995. Vol. 4.
P. 389-396.

2) Chen C. S., Brebbia C. A. The Dual Reciprocity Method For Helmholtz-Type Operators
/l WIT Transactions on Modelling and Simulation. Boundary Elements XX. 1998. Vol.
21. P. 495-504.

3) Buhmann M. D. Radial functions on compact support // Proceedings of the Edinburgh
Mathematical Society. 1998. Vol. 41, No. 1. P. 33-46.

4) Langtangen H. P., Linge S. Finite Difference Computing with PDEs. Cham, 2017. 507

p.

11. llocnnanus Ha indgopmauniiini pecypeu B InTepHerTi, Bineo-iekuii, iHie MmeroanyHe
3a0e31e4eHHs

1) Hosigauk no moBi MATLAB https://www.mathworks.com/help/matlab/



https://www.mathworks.com/help/matlab/
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