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BCTYII

[lporpama  HaBuanbHOi  aucuuiulind  «KOHCTPYKTHBHI  3aco0M  MaTeMaTHYHOTO
MOJICITIOBAHHS Ta 1X 3aCTOCYBaHHS» CKJIJICHA BIAIOBIIHO 10 OCBITHBO-TIPOQECIHHOT TporpaMu
nigroroBku «Komm’rorepHa (izukay nepuioro (0akaaaBpchbKOT0) piBHS BUIIOI OCBITH.
CIeliabHICTh 105 Tlpukmanna izuka Ta HAHOMAaTEpiaIn

1. Onuc HaBYAJIBLHOI TUCHHUILTIHA

1. Mera BUKIaJaHHSI HaBYAJIbHOT JUCLMIIIIHU

Metow  BukiagaHHs  HaB4yanbHOi  nucumiuiind  “KoHCTpykTHBHI  3acobwm
MaTeMaTHYHOTO MOJICITIOBAHHS Ta iX 3aCTOCYBAaHHS € JOCHIKEHHS (DI3MYHHX SBUII 200
MIPOIIECIB 32 JOTIOMOTOO BIMOBITHUX MaTEMAaTHYHUX MOJICIICH.
2. OcHOBHI 3aBIaHHS BUBYEHHS IUCLUILUIIHA

OCHOBHUMH 3aBJAHHSIMH BUBYCHHS JuciuIUIiHd  “KOHCTpyKTHBHI 3aco0u
MaTeMaTUYHOTO MOJENIOBaHHS Ta IX 3aCTOCYBaHHA~ € peami3alis MOXKJIMBOCTEH
MaTEeMAaTHYHOTO MOJCIIOBAHHS 3a JIOTIOMOTOI0 METOJIB YHCEIBHOTO PO3B’SI3KY
nudepeHiHNX PiBHIHD HA 3aJaHid CITII.
3. Kinbkicts kpenutiB — 4
4. 3aranbpHa KiIbKicTh Togud — 120

1.5. XapakTepucTruKa HaB4aJIbHOT JUCITUTUTIHI
HopmatuBHa / 000B’s13k0Ba
Jenna hbopma HaBYaHHS \ 3aoyna (aucraHiiiHa) popma HaBYAHHS
Pik miaroroBku
4-it | -t
CemecTtp
7-it \ -t
Jlexmii
32 ron. \ TOJI.
[IpakTHyHi, ceMiHapChKi 3aHATTA
oI, \ TOI.
JlaGopaTopHi 3aHATTS
48 ro. \ TOJI.
CamocriiiHa poboTa
40 rop. \ TOJI.
B TOMY YHUCJI IHAUBITyaabHI 3aBJaHHS
rof.

1.6. 3arutanoBaHi pe3y/IbTaTH HABYAHHS

3riIHO 3 BUMOT'aMH OCBITHBO-TIPO(ECIHOT IpOrpaMu CTYACHTH MMOBUHHI TOCITTH TaKUX
pe3ysbTaTiB HaBYaHHS:

3Hamu .

metoa R-(hyHKII B MaTeMaTHYHOMY MOJENIOBaHHI T€OMETPUYHUX 00’ €KTIB Ta (PI3MUHUX
T0JI1B; BapialiifHi Ta npoekiiitni meroau; cucremy [1OJIE.

emimu '

3aCTOCOBYBATH OTPHMaHi 3HAHHS Ha MPaKTHUL [IPU MPOBEACHH1 OaraToBapiaHTHUX
00YMCITIOBAIBHUX €KCIIEPUMEHTIB.

2. TeMaTHYHUI IVIaH HABYAJILHOI JMCHUILIIHA

Po3aia 1. Beryn, HeoOXigHi 6a30Bi 3HAHHS Ta HABUYKH.



Tema 1. Cepeoa pospobku Octave, ocobausocmi ma npunyunu.

OCHOBHI TPHUHITMIIK, 3acad Ta OCOOJMBOCTI POOOTOI 3 MATPUUYHUMH ITaKETaMHU
IporpamMHoOro 3ade3nedeHHs Ha npukiaa Octave.

Tema 2. bazoeuti mamemamuunuil popmanizm ma Qizuuni piGHAHHSA 0151 MOOENI0BAHHS (DI3UYHUX
noJis.

PiBusiHHS MakcBena A MOJENIOBAaHHS €JIEKTPOMArHiTHOTO TOJIsI, BUB1J KiHIIEBOTO
MaTeMaTHYHOTO opMalli3My, Ha SIKOMY TPYHTYETHCS KypC.

Tema 3. HabnuoicenHs Kinyesux pisHuyb.

@opmynoBaHHS HaOMMKEHHS KIHLEBUX pi3HULIb. ['paHuii Ta 0COOIMBOCTI #HOro
3aCTOCYBaHHA. 3amuc AUQEPEHIINHUX PIBHSIHL Y paMKax HaOJMIKEHHS KIHIICBUX
PI3HUIIb.

Tema 4. Ioenunanns na epanuyi 3a oonomozoro Perfectly Matched Layer (PML).

Marematune QOPMYTIOBAHHS IIAPy 3 iJCANLHUM IOIIMHAHHAM XBUIi. Moro pomb i
3HAYEHHS MPU MOJICTIOBAaHH1 MOJIIB.

Po3aia 2. Metoa KiHeBUX Pi3HHIB Y YACTOTHOMY /IOMEHi.

Tema 5. Memoo kinyesux pizHuysb 01 MOO X8Ue800Y.

Marematnune (opMynmrOoBaHHS 3ajadi Ui OAHO- Ta JBOBHMIPHHX XBHJICBOJIB.
3HaxO/PKEHHs BIIACHUX MOB. AHali3 Ta (pi3UYHe TIIyMaueHHsI pe3yJIbTaTiB.

Tema 6. Memoo Kinyegux pizHuyb y 4acmomuomy 0OMeHi il AHANI3Y PO3CIIOBAHHS HA 00 €EMHUX
CMpPYKMypax.

MaremaTnuHe (QOpMYIIOBaHHS 3afadi ajis OAHO-, JBO- Ta TPUBUMIPHUX CITOK. Merton
MOBHOT0/po3cisiHoro mnoisi. [lepeTBopeHHs! OIMKHBOTO TOJS Yy AainbHE. AHanmi3 Ta (i3udHe
TIIyMaueHHs pe3yJIbTaTiB MOJICITIOBAHHSI.

Po3aia 3. MeTox MaTpuub nepexoay Ta MaTpHili po3ciltoBaHH.

Tema 1. Memoo mampuysb nepexooy.

Matematuune popmynrOBaHHSI METOAY MaTpHIlb iepexory. OcoOIUBOCTI Ta OOMEKEHHS
3aCTOCYBaHHSI.

Tema 8. Memoo mampuysb po3cito8aHHs.

Maremaruune popmMyIlIrOBaHHS METOIY MaTpHIlh po3citoBaHHA. OCOOIMBOCTI, IEpEBaru
Ta 0OMEXEHHS 3aCTOCYBAaHHS.

Tema 9. Memoo Rigorous Coupled-Wave Analysis, sk yszaeanvnennss memody mampuyb
PO3CIIOBAHHA.

Matematuune popmynroBaHHs MeToAdy, (pizmuHe TiymaueHHs. [lepeBaru Ta BHU3HauHI
pHCH y IOPIBHSHHI 3 METOJIOM KiHILIEBUX Pi3HHIb Y YACTOTHOMY JIOMEHI.

3.CTpyKTYpa HABYAJIBLHOT TUCIUIJIiHI

HazBu po3ainis 1 Tem Kinpxicte roguna
JeHHa popma 3a04Ha Gopma
yChOTO | y TOMY YHCIi yChOTO | y TOMY YHCIi
a| m| nab. | iHd. | c.p. a| o | mad. | iHA. | c.
p.
1 2 3| 4] 5 6 7 8 9/ 1| 11 | 12 |13

Po3nin 1. Beryn, HeoOxinHi 6a30Bi 3HAHHS Ta HABHYKH.

Tewma 1. Cepena 10 2 6 4
po3pobOku Octave,
0COOIMBOCTI Ta
IPUHIIATIH..




Tema 2. ba3zoBuii
MaTeMaTUYHUMN
dbopmaiizM Ta pizudaHi
PIBHSIHHS JTJIST
MOJICTFOBAHHS (PI3UIHUX
[OJIIB.

12

Tema 3. HaOmmxeHHs
KiHIIEBUX PI3HUITD.

14

Tema 4. [TornmuHaHHS Ha
FpaHUIi 33 TOTIOMOT 010
Perfectly Matched Layer
(PML).

Pazom 3a posninom 1

36

12

24 18

Po3aia 2. Meroa KiHI

€BHUX Pi3HMIb y YACTOTHOMY /IOMEHi.

Tema 5. Metop KiHIIEBUX
PI3HUIL AJIST MOJ
XBHJICBOJTY.

14

4

4 4

Tema 6. Metox KiHIIEBUX
PI3HUIB Y YaCTOTHOMY
ITOMEHI [T aHATI3Y
[pO3CiIOBaHHS Ha

00’ €MHUX CTPYKTYypax.

14

Pazowm 3a pozaisniom 2

44

8

8 8

Po3nin 3. Meroa MaTpunb nepexoay Ta MaTpuui po3ciloBaHHsI.
Tema 7. MeTton MaTpuils 10 4 4 4
repexomny.

Tema 8. Meton Matpuilh 12 4 4 4
[pO3CitOBaHHSI.
Tema 9. MeTox Rigorous 18 4 8 6
Coupled-Wave Analysis,
WK y3araJlbHCHHA METOAY
MaTpHIIb PO3CIIOBAHHS.
Pa3om 3a posainom 3 40 12 16 14
Ycvozo 200un 120 32 48 40

4. Temn 1a00paTOPHUX 3aHATH

Ne Hazpa Temu KinpkicTh
3/ TOINH
1 [[TobymoBa marpitis, CiTOK, omeparii Hax HUMHA B cepenonuini Octave. 8
2 |AHani3 1 poboTa 3 BIaCHUMH MOJaMH1 XBUJIEBO/A. 8
3 [[MpakTuuHi Ta TEXHIYHI MOMEHTH peai3alii Ta poOOTH 3 METOIOM KiHI[EBUX 8

13HUIb HA MPAKTHLI.
4 [[IpakTuuHi Ta TeXHIYHI MOMEHTH peastizailii Ta poOOTH 3 METOJIOM MaTPHIIh 8
Hepexomy.
5 [[IpakThuHi Ta TEXHIYHI MOMEHTH peanizalii Ta poO0TH 3 METOJIOM MaTPHIb 8
[pO3CitOBaHHSI.
6 [[IpakThuHi Ta TEXHIYHI MOMEHTH peanizauii Ta podotu 3 meronom RCWA. 8




‘ Pazom

48

5.3aBaaHHA AJ151 CAMOCTiHHOI po6oTH

Ne Buan, 3micT camocTiitHOT po6oTn Kinekicts
3/m TOJIUH
1 [[ToOynmoBa maTpumi 3i CKIaAHUM LEHTPATbHO-CUMMETPUYHUM PO3IOIIIIOM 4

eneMeHTiB y cepeposui Octave abo mogibHOMY.
2 [HoOynosa mpodimo magaro4oi, BiTOMTOI Ta 3aJIOMIICHOI TUTOCKUX XBHIIb 32 4
TOTTOMOTOF0 aHANIITHYHUX PiBHSIHB y cepeponuini Octave abo moioHOMY.
3 |[Peamizarris BUpIilICHHS 3a/1a4i HA BIIACHI MOJIM XBUJICBOY y cepenoruini Octave 4
00 moaioHOMY.
4 |Peamizaris 3a7a4di MOJIEIOBaHHS PO3CIFOBAaHHS Ha MIEPIOANYHIN CTPYKTYypl y 6
cepenosuini Octave abo moioHOMY.
5 [Hanucanns mporpamu, o oopaxoBye nooyTok Penxeddepa y cepenonurii 4
Octave a6o nogiGHOMY.
6 |Po3poOka iMIuieMeHTAaIliT METOy MATPHIIb TIEPEe- X0y 3a TOMOMOTOI0 MAaTPHIIh 4
o3citoBaHHs y cepenopui Octave abo moxiOHOMY.
7 Meroa MaTpuIb EPEXOAY I CTPYKTYP, IO TIOBTOPIOIOTHCS Y CEpeIOBHIIT 4
Octave a6o nomiGHOMY.
8 [Hammcanns mporpamu, mo o0paxoBye MaTpPHINO 3rOpTKH y cepenoButi Octave 6
200 ToTIOHOMY.
9 |bazosa immiemenTariiss RCWS y cepenosuii Octave abo momiGHOMY. 4
Pazom 40

6. InquBinyanbHi 3aB1anHs
He nepenbaueno HaBYaIbHUM TUTAHOM

7. MeToau KOHTPOJIIO

Ha 3ansaTTax — onuryBanHs. [lo 3akiH4eHHI po3/LTy — YCHUN KOHTpoJb. [IpoTarom cemectpy
— 2 KOHTpOJIbHI pob6oTu. dopmMa MmiJICYMKOBOTO KOHTPOJIIO 3HAHb
— €K3aMeH.

8. Cxema HapaxyBaHH# 0aJjiB

IToToYHMI KOHTPOJIb, caMOCTIHHA poO0Ta, IHAUBIyaIbHI 3aBIaHHS
KonTponbna
pobora, C
Pozmin 1 Poznin 2 Poznain 3 nependaueHa | [mauBinyansue | Pazom Ex3amen yma
HaBYAJIHHUM 3aBJaHHSA
TJIAHOM
TL|T2|T3| T| TS| T6 | T7| T8 | T9
2| 6| 6] 6| 7 T 7] 7|7 5 60 40 100
T1, T2 ... — TeMu po3aimiB.

HapaxyBanHs 0ajiB NpH MOTOYHOMY KOHTPOJIi.

2(3) 6an — podora B ayauTopii
3(4) 6anu — yCHUN KOHTPOJIb.

Kpurepii oniHroBaHHs BianoBizeil Ha KOHTPOJIbLHI podoTi

Konrtpoanhe 3aBaanns (5 6amiB)




HasgsuicTs Bigmosigi
[IpaBUIBHICTE BiATIOBIII
BigcyTHiCTh MOMHIIOK B PO3paxyHKax

— 2 Oan
— 2 0an
— 1 06an

Kpurepii oninioBanus Bianosineii Ha nigcymkosiii po6ori
MiHiMasbHa KiJIbKICTB OalIiB JUIs IOMYCKY 10 TiJICYMKOBOTO KOHTPOJIIO CTaHOBUTH — 20 Gaitis.

IMuranns 1 — reoperuyne nutanns (10 6aiB)

BiacyTHICTh TOMUJIOK B TEOPETHYHIN YaCTHHI
KopekTHicTh BUKIIAI0K

ITocniioBHICTE BUKIIAOK

JloriuHicTh BUKIAA0K

Iuranus 2 gocaignuibka 3agayva. (15 6ais)

HagsuicTs Bigmosiai

KopekTHicTh BUKIAI0K

JloriuHicTh BUKIAAO0K

KopekTHicTh BU3HAYCHD

IToBHOTA BiAIIOBIAl

[IpaBHUIBHICTE BiIITOBIII

HasBHicTh rpadivHOTO BiI0OpakeHHS
3HaHHA ek 3amayl

BifgcyTHICTh MOMHIIOK B PO3paxyHKax
BincyTHiCTF TOMWIIOK B TEOPETUYHIN YaCTHHI
Iutanusa 3 — gocaigauubka (15 6aJis)
Hassuicts Bigmosiai

KopekTHicTh BUKIIaI0K

JIoriyHicTh BUKIIAA0K

KopekTHicTh BU3HAYCHD

[ToBHOTA BimImoBigi

[IpaBwibHICTH BIAMOBIAL

HasBricTh rpadivyHOTO BiJI0OpaKEeHHS
3HaHHA HiIeH 3am1aul

BijcyTHICTh MOMHIIOK B PO3paxyHKax
BigcyTHiCTh MOMHIIOK B TEOPETHYHIH YaCTHHI

— 2 0an
— 3 0an
— 2 0an
— 3 0an

—1 0an
— 2 0an
—1 0an
—1 0an
—1 0an
— 2 0an
— 2 Oan
—1 0an
— 2 0an
— 2 0an

—1 0an
— 2 0an
—1 0an
—1 0an
—1 Oan
— 2 Oan
— 2 0an
—1 Oan
— 2 0an
— 2 0an

IIxana omiHIOBaHHSA

Cyma 6aiiB 3a BC1 BUAM HABYAIBHOL
JISUTBHOCTI IPOTATOM CEMECTPY

Ominka

JUI. YOTUPUPIBHEBOT

JUIsl IBOPIBHEBOT

HIKAIU
MIKaJIN )
. OIIIHIOBaHHS
OLIIHIOBaHHSA
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3aI0BIIBHO HE 3apaxoBaHO
9. PexomeH/10BaHa JiTepaTypa
OcHoBHa JiTepaTypa

1. Rumpf, Raymond C. Electromagnetic and Photonic Simulation for the Beginner:
Finite-Difference Frequency-Domain in MATLAB®. Artech House, 2022.



Towlee
Машинописный текст
Мінімальна кількість балів для допуску до підсумкового контролю становить – 20 балів.

Towlee
Машинописный текст


JlonomixkHa JiTepatypa

1. Taflove, A., & Hagness, S. C. (2005). Computational Electrodynamics: The Finite-
Difference Time-Domain Method (3rd ed.). Artech House.

2. Sheng, X., & Liu, Q. H. (2016). Finite Difference Frequency Domain Methods for
Electromagnetic Waves. CRC Press.

10. IHocunannst Ha indopmauiiini pecypen B InTepHeri, Bifeo-aekuii,
iHIIe MeTOAMYHe3a0e3eYeHH s

1. Computational electromagnetism lectures:
https://www.youtube.com/playlist?list=PLLY QF5WvJdJVmCm4cDrK
mek6cDJZWVomk





