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BCTYII

AHoOTaIisA

HaByanpna aucouiunina «MaremMaTuyHe Ta  IMITamiiiHE MOJEIIOBAHHA B
CIICKTPOCHEPTETHIN, CIEKTPOTEXHIIll Ta EJICKTPOMEXaHIIi» Mae Ha METi 3aCBOEHHS
acrmipaHTaMd METOMIB JOCTIKEHHSI B3a€MOIOB’SI3aHUX TMPOLECIB Pi3HOI  (i3UIHOI
OpUPOAM Ta BMIHHS BHUKOPHUCTOBYBATH 1X TPHU MOJICTIOBaHHI B Taiy3l €JIEKTPUYHOL
1HKeHepli. 3aBIaHHSIM HaBYAJbHOI AUCIHMIUIIHU € ONaHyBaHHSA AaclipaHTaMU HaBUYOK
MPOBOAUTH aHAJI3 IapaMeTpiB TEXHIYHUX OO0 €KTIB, IO BXOAATH JO CKIady
CJICKTPOCHEPTeTUUHUX, EJIECKTPOTEXHIYHUX Ta EJIECKTPOMEXaHIYHUX CHUCTEM; OIHCYBaTU
CUCTEMaMHU PIBHSIHb NPOLECH, IO MAIOTh Pi3HY (I3UUHY HPUPOAY, V IX CYKYIIHOCTI;
OyayBaTu Mojiesi 00 €KTIB Ta CUCTEM y IIPOTPAMHHUX CEpeIOBUIIAX, MPOBOJAUTH MOJIEIbHI
€KCIIEpUMEHTHU Ta 00pPOOJIATH iX pe3yabTaTH.

KarouoBi cjioBa: wMaTremMaTmyHe MOJCIIOBAHHS, IMITAIlIMHE MOZCIIOBAHHS,

CJICKTPUYHA 1HXKeHepis, QyIbTU(I3UUHI TPOIIECH.

Abstract

The educational discipline "Mathematical modelling and simulation in electric
power, electrical engineering and electromechanics™ aim is to teach PhD students to apply
research methods of interrelated processes of various physical nature in modeling in
electrical engineering. The task of the educational discipline is mastering by graduate
students the skills to analyze the parameters of technical objects that are part of electric
power, electrotechnical and electromechanical systems; to describe processes of different
physical nature in their aggregate with systems of equations; build models of objects and
systems in software environments, conduct model experiments and process their results.

Keywords: mathematical modeling, simulation, electrical engineering,

multiphysical processes.



1. Onuc HABYAJIBLHOIL JUMCHHUILIIHNA

["ay3p 3HaHB, CrieiadbHICTh (OCBITHSA

XapakTepucTuKa
HaBYaJIbHOT TUCIMILIIHU

HailimeHyBaHHS MIOKa3HUKIB ..
Y nporpama), OCBiTHiii piBeHb Henna 3aouna
dopma dopma
HAaBYaHHSA HAaBYaHHSA
. ) I"any3p 3HaHb: 14 "EnextpuuHa '
Kinpkicth kpenutiB — 3 O0o0B'13K0Ba

1HmKeHepis"

Monymnis — 1
3MICTOBUX MOJYJIIB — 2
Enexrpona anpeca PITH/I

Ha CaiiTi YHIBepCUTETY:
https://nuos.edu.ua/studentu/

CoemianpHicTs: 141
"EnekTpoeHepreTrka, eJIeKTPOTEXHIKa

Pik minroroBkm:

- Ta eleKTpoMexaHika" 1-i 1-i
polozhennya-nuk/opis- .
opp/onp-¢lektroenergetika- |, (ocBiTHs porpama ,
olektrotehnika-ta- JIEKTPOCHEPIETHKA, ENEKTPOTEXHiKa
elektromehanika/ Ta eJeKTpoMexaHika')
3aranpHa KUTBKICTh TOAMH — Cemectpu
90 1-it | 1-ii

Jlekuii
15 rox | 4 ron

TvKHEBHX TOAHMH IS
NeHHoi (hopMU HABYAHHS:
ayTUTOPHUX — 3;
CaMoCTIHHOT poOOTH
acmipanra — 4

OcBIiTHIH piBeHb: TPeTiil (OCBITHHO-
HayKOBHI)

JlabGopaTopHi 3aHATTA

45ron | 12rox;

Camocriiina po6ora

60 rox | 104 ron

InauBinyanbHi 3aB1aHHSA

Bun KOHTPOJIIO: CK3aMECH

®opma KOHTPOJIIO: yCHA /
IIMCbMOBa

2.

Meta — OBOJIOJIHHS acHipaHTaMH MPUHIIMIIAMA MATEMaTUYHOTO Ta IMITAIlIMHOTO

MeTa BUBYEHHS HABYAJILHOI AMCHUILIIHA

MOJICJIFOBAHHS B3a€MOIIOB’ A3aHUX MPOIECIB Y CKIAAHUX CUCTEMAX.

BuBueHHs HaBUaIbHOI JUCLHUILIIHKA "MaTeMaTUYHE Ta IMITAI[I{HE MOJE/IIOBAHHS B
Ta eJeKTpoMexaHiIi"

€JIEKTPOCHEPIeTHII],

€JIEKTPOTEXHIIII

(hopmye

BIJINOBIJIHO /10 OCBITHRO-HAYKOBOI MPOrpamMu Taki KOMIIETEHTHOCTI:
3KO01. 3matHicTh 10 aOCTPAKTHOTO MUCIICHHS, aHATI3Y Ta CHHTE3Y.

CKO04. 3natHicTh 3aCTOCOBYBATH Cy4acHi 1H(pOpMalliiiHI TeXHOJOr1i, 0a31 JaHUX Ta
HIIT  €JIGKTPOHHI PECYpCH, CIeIialli3oBaHe NpOrpaMHe 3a0e3MedeHHs y HAyKOBIA Ta

HaBYAJIbHINA TISUTBHOCTI.

3. IlepenymoBM 1Ji1 BUBYEHHA TUCHMILIIHHA

[TepemyMoB 17151 BUBYEHHS TUCLUILIIHU HE TIepe0adeHo

y acripaHTiB


https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/onp-elektroenergetika-elektrotehnika-ta-elektromehanika/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/onp-elektroenergetika-elektrotehnika-ta-elektromehanika/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/onp-elektroenergetika-elektrotehnika-ta-elektromehanika/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/onp-elektroenergetika-elektrotehnika-ta-elektromehanika/
https://nuos.edu.ua/studentu/polozhennya-nuk/opis-opp/onp-elektroenergetika-elektrotehnika-ta-elektromehanika/

4. OuikyBaHi pe3y/1bTATH HABYAHHS

BuBueHHs HaBYanbHOI IUCHUIUIIHU Tiependadae (GopMyBaHHS Ta PO3BUTOK Y
acripaHTIB TAaKUX MPOTPAMHMX Pe3yJIbTATIB HABYAHHS:

PHO1. [TepenoBi KoHIIENTYyalbHI Ta METOIOJIOTIYH] 3HAHHS 3 IEKTPUYHOI 1HXKEHepii
1 HA MEXl MNpPEeAMETHHX Taly3eil, a TaKoX MJOCIIAHULBKI HABUYKH, JOCTaTHI JJIs
IPOBEJICHHS HAYKOBHX 1 MPUKIATHUX JOCHTIPKEHb Ha PiBHI OCTAaHHIX CBITOBHX JOCSTHEHB
3 BIJIMIOBITHOT'O HAMPSIMY, OTPUMAaHHS HOBUX 3HAaHb Ta/a00 3/1HCHEHHS 1HHOBAITIH.

PHO3. VYMiHHS po3poONsTH Ta JOCHIIKYBaTH KOHIENTYyajdbHI, MaTeMaTH4HI 1
KOMIT'FOTEPHI MO/JIENI MPOIIECIiB 1 CUCTEM, €PEKTUBHO BUKOPUCTOBYBATH X JIJIsl OTPUMAHHS
HOBHUX 3HaHb Ta/a00 CTBOpPEHHS IHHOBAIIMHUX MPOIYKTIB y €JIEKTPUYHIA 1HXKEHepil Ta
JOTUYHUX MIKAUCIUIIIIHAPHUX HaMpsMax.

PH17. 3nanHg METOMIB MOCIHIIKEHHS €JIEKTPOMAarHiTHUX Ta €JIEKTPOMEXaHIYHUX
MpoIleciB Ta BMIHHS BHUKOPHCTOBYBATH iX TIPM MOJICTIOBAHHI EJIEKTPOTEXHIYHUX
KOMILJIEKCIB Ta CUCTEM.

5. Ilporpama HaBYAJIbHOI JTUCUMILTIHA

3microBuii Moayab 1. 3aranbHi NOpPUHIMON MOJETIOBAaHHS. MOJETIOBaHHS B
€JIEKTPOCHEPT €THIII.

Tema 1. 3aranbHi NPUHIIMITN MOAETIOBaHHS. MaTemMaTH4H1 Ta IMiTaIliiHI MOJIel
nporiecis. 2 rox. [1, c. 7-66], [2, c. 130-143], [3, c. 5-39].

Tema 2. MonentoBaHHS €JIEKTPOMATHITHUX MPOIECIB Y ICKTPUUYHUX MEpekax. 2 To/l.
[4, c. 132-149], [5, c. 107-134], [6, c. 5-15].

Tema 3. MonentoBaHHS IPOIIECIB Y CHJIOBUX TpaHC(HOpMATOpax Ta CUCTEMAaxX
reHepyBaHHs cTpymy. 2 rof. [3, c. 104-105], [4, c. 155-165].

3MmicToBHil MOAYJIb 2. MosientoBaHHS B €IEKTPOTEXHIIll Ta €IEKTPOMEXaHIIII.

Tema 4. MoentoBaHHS €J1E€KTPOMArHITHUX MOJIB Y €IEKTPOTEXHIYHUX TPUCTPOSIX. 2
rox. [7, c. 10-27, 229-370].

Tema 5. MopentoBaHHs MPOLIECIB y HAMIBIPOBIAHUKOBUX NIEPETBOPIOBAYAX HAIIPYTH. 2
rox. [3, ¢. 167-183], [8, c. 62-117].

Tema 6. MonentoBaHHs IPOLECIB Y €JIEKTPONPUBOAAX MOCTIHOTO Ta 3MIHHOTO
cTpymy. 3 roa. [3, ¢. 59-166], [8, c. 118-251].

Tema 7. MonenoBaHHs 3aMKHEHUX CHCTEM aBTOMAaTHUYHOI'O KEPYBaHHs
enekTponpuBoaamMu. 2 ro. [3, ¢. 184-206].



TeMaTHYHUN IVIAH HABYAJILHOI JMCIUIIIIHYA

7

KinbkicTh TOOUH

JieHHa hopma

3a04Ha hopma

Ha3Bu 3micToBHX MOAYIIB i TEM

YCBOTO

y TOMY YHCHi

yCBOTO

y TOMY 4HCHI

b 1120 MIPaKT c.p. b 120 MIPaKT c.p.
1 2 3 4 5 6 7 8 9 10 12
3micToBuii MoayJib 1. 3arajibHi MPUHIMIKM MOJICTIOBaHHS. MOJIeTIOBaHHS B €JICKTPOCHEPTETHILI.
Tema 1. 3al“a.}'IBH1. HpI/IHI_I\IJ/IHI/I MOI[eJ.'IIOBaHHSI.. 40 2 36 ) 2 40 1 3 i 36
MareMatnuHi Ta IMITaliiHI MOJIEJI TPOLIECIB
Tema 2. MopentoBaHHA €JIEKTPOMArHiTHUX MPOLECIB 10 2 ] ] 8 10 i i ] 10
y CJIEKTPUYHUX MEpeKax
Tema 3. MonentoBaHHS MTPOLIECIB Y CUIIOBHUX
10 2 - R 8 10 1 - - 9
TpaHcopMaTopax Ta CHCTEMax reHepyBaHHS CTPYMY
Pa3om 3a 3micToBUM MoayJieM 1 60 6 36 - 18 60 2 3 - 95
3micToBHiA MOAYJIb 2. MOIeTIOBaHHS B €JIEKTPOTEXHII Ta IEKTPOMEXaHII
Tema 4. Mogen}oBaHHﬂ €JIEKTPOMArHiTHUX IOJIB y 13 5 ) ) 11 13 1 i i 12
EJIEKTPOTEXHIYHUX MPUCTPOSIX
TeM'a S. M'O,I[GJ'IIOBaHHSI IIPOLECIB Y 13 5 ) ) 11 13 i ] ] 13
HaIliBIPOBIIHUKOBUX MEPETBOPIOBAUAX HAIPYTH
TeMz}v6. Moz[en}opaHHﬂ MPOLIECIB Y €IEKTPOIPUBOIAX 13 3 ) ) 10 13 1 ] ] 12
MMOCTIHHOTO Ta 3MIHHOTO CTPYMY
Tema 7. MojenaroBaHHS 3aMKHEHUX CUCTEM 12 5 ) ) 10 12 i ) ] 12
ABTOMATUYHOTO KEPYBAHHS €JIEKTPONPHUBOJAMU
3axucT 1a00paTOpHUX POOIT 9 9 9 9 -
Pa3om 3a 3micTOBHM MojayJieM 2 60 9 9 - 42 60 2 9 - 49
Yeboro roaun 120 15 45 - 60 120 4 12 - 104




8
Temu 1adoparopHux poodit

No KinpkicTs roguH
Haza tem
3/m Jlenna 3ao4Ha
1 Bubip 06’exta mociaimpKeHHs Ta MPOTPaMHOTO 12 1
CepeIOBHUINA JJISI MOJCITIOBAHHS MPOIIECIB.
2 Po3pobka imiTamiiHnx Mpﬂeﬂeﬁ CJ:I.eMeHTiB, 110 12 1
BXOJISITh IO CKIIQAY JOCIIIKYBaHOI CHCTEMH.
3 Po3pobka iMiTariifHOi MOEI CUCTEMH Ta 12 1
MOJIETIIOBAaHHS ii pOOOTH B PI3HUX PEKHUMAaX.
4 3axuct 1a00paTOPHUX POOIT. 9 9
Ycboro 45 12

[Ipu BuUKOHAHHI
CEepeloBUILE JUII  MOJCNIOBAHHA  MPOIECIB  OOUPAETHCS

7abopaTopHUX PpoOOIT 00’€KT JOCHIPKEHHS Ta MporpaMHe
KOXXHUM  acCIipaHTOM

(acmipaHTKO0) 1HAMBIAYaTbHO BIIMOBIIHO 10 TeMH Horo (ii) AucepTaiiifHoi poOoTH.

Camocriitna podora

Po3nozain roguH camocTiiHOT pOOOTH ISl aCHIpaHTIB J€HHOI (JOPMU HABUAHHS:

— MIATOTOBKA J0 JIEKIIHHUX 3aHATH — 2 101/ 1 neKmis;

— MIJATOTOBKA 70 JIabopaTOpHUX poOIT — 1 roa/1 3aHATTS;

— oopMIIEHHS 3BITIB 3 Ta0OpaTOPHUX POOIT — 3 TO7/ 1 3aHATTS;

— MIATOTOBKA JI0 3aXUCTY JIabopaTOpHUX poOIT — 2 roj/1 3aHATTS,

— MIJATOTOBKA JI0 ek3aMeny — 10 rog.

Po3nozain rogud camocTiiHOT pOOOTH ISl aCIipaHTIB 3a04HOT (POPMU HABUAHHS:

— MIATOTOBKA 10 JIEKIIHHUX 3aHATh — 3 701/ 1 neKmis;

— oopMIIeHHS 3BITIB 3 Ta0OPATOPHUX POOIT — 6 TO7/1 3aHATTS;

— MIJATOTOBKA JI0 3aXUCTY JIabopaTOpHUX poOIT — 2 roj/1 3aHATTS,

— MIJATOTOBKA 70 ek3ameny — 11 rog.

Po3noain yacy camocTiiiHOI podoTH

KinpkicTs rogun

Ne Bun pobortu JIeHHa 3a04Ha
3/ dbopma dbopma

1 ITinroroBKa 0 JIEKIIA 14 21

2 [TiaroroBka 10 1a00paTOPHUX POOIT 6 -

3 OdopmienHHs 3BITIB 3 Ta0OpaTOPHUX POOIT 18 45

4 [TinroroBKa 10 3aXUCTY JIAOOPATOPHUX POOIT 12 25

5 [TinroToBKa 10 €K3aMEHY 10 13

PA3OM 60 104




6. MeToau HABYAHHS, 32CO0M AiarHOCTUKM pe3y/ibTATiB HABYAHHSA Ta METOAH iX

AE€MOHCTPYBAHHS

HalyTTs 3100yBauaMu KOMIETEHIIIN 3a0€3MeUyeThCS Yepe3 3aCBOEHHST HABUAIBLHOTO
Martepiainy y BUTJISA/1 JEKIIIHHUX, CeMIHAPChKHUX 3aHATh Ta CAMOCTIHHOT pOOOTH CTYACHTIB.

OCHOBHMMHU METOJAMH HaBYAHHS 3 AUCIUILIIHH €:

1. TlosicHIOBaNbHO-UTIOCTPATUBHUN METOJA, 3a JOMOMOIOI0 TIOBIJOMIICGHHSA Ta
3acBO€HHS 1HQOpMAIl Ha JEKIIHHUX Ta JIADOpATOPHUX 3aHATTAX CIOBECHUMU U
HAOYHHMHU 3aCO0AMH.

2. IlpobnemHMii MeTOA, KOJIM Ha JEKUIMHMX Ta JIA0OpPATOPHUX 3aHATTAX
YTBOPIOIOTHCS TOIIYKOBI CHUTYyallli, pPO3BUBAETHCS AKTUBHICTh, CAMOCTIMHICTH, TBOPUI
3110HOCTI 3/100yBayiB OCBITH.

Sk HaoyHMIl MaTepias Ha JIEKIISAX 3aCTOCOBYIOTHCS MYJIbTUMEAINHI claiian Ta
JIEKI[IHI IEMOHCTpAIIii.

3 METOI0 pO3’SACHCHHS HAWMOUIBII CKJIAAHUX NUTaHb JUCIUIUIIHA Ta ITiABUIICHHS
SAKOCTI BHUKOHAHHS JabopaTOpHUX pOOIT MPOBOAATHCS TPYNOBI Ta 1HAUBITyaJbHI
KOHCYJIbTAIII1 32 PO3KIIa0M KadeapH.

[1ix yac kapaHTHHY 3aHSTTS MOBHICTIO MPOBOAATHCA AucTaHliiHO Y Google Meet.

3acobamMu OIIHIOBaHHS Ta METOJaMU JEMOHCTPYBaHHS pe3yJbTaTiB HaBYAHHA 3
TUCIUIUTIHM  "MareMaTuyHe Ta IMITalliiHE MOJIENIOBaHHS B  EJIEKTPOCHEPTETHII],
EJIEKTPOTEXHIIl Ta eJIEKTpOMeXaHiIi" €:

— BUKOHAHHSI 3aBJIaHb J1a00paTOpHUX poOIT;

— 3aXUCT JIADOPATOPHUX POOIT;

— CK3aMCH.

7. ®opMH NOTOYHOI0 TA MiZICYMKOBOI0 KOHTPOJIIO

JlocsirHeHHsI acmipaHTa OIiHIOIThCS 32 100-0aJIbHOI0 CUCTEMOIO Y HIBEPCUTETY.

[lincymkoBa OIliHKa HABYaJbHOTO KypCy BKJIOYaE€ B ceO€ OLIHKH 3 MOTOYHOIO
KOHTPOJIIO 1 OILIHKK 3aKJIFOYHOTO €K3aMEHy. Y KOXKHOTO KOMIIOHEHTa CBOSI 4YacTkKa B
3arajbHIA CHCTEMI OIIHOK. Y MPOMIKHHX OIlIHKAaX acHipaHT Moxke Habpatu Mmakcumym 60
0auiB. [1i7 KOMIOHEHTOM MIPOMIXKHHUX OI[IHOK PO3YyMIIOThCS MOTOYHI OLIIHKUA, OTPUMaHI 3a
BUKOHAHHS Ta 3aXUCT JIAOOpATOPHUX POOIT: 3a KOXKHY 3 3-X 1abopaTopHux pooiT 10 6amiB

3a BUKOHaHH 1 10 10 OaiiB 3a 3aXHUCT.



[TuToma Bara 3akJIFOYHOTO €K3aMEHY B 3arajibHii cuctemi oiiHok — 40 6aJis. IIpaBo
3/1aBaTH 3aKJIIOUHUM €K3aMEH HAJa€ThCsl aclipaHTy, AKIA 3 ypaxyBaHHSIM OTPUMAaHHMX
OaTiB MPOMIKHHUX OIIHOK 1 3aKJIIOYHOIO €K3aMEHy Mo)ke Habpatw pa3om He menine 60
0aaiB. [limcymMKoBa OIlIHKa HABYAJIBHOTO KYPCY € CYMOIO NMPOMDKHHMX OIIIHOK 1 OIlIHKH
eK3aMEeHY.

[ToTounuii KOHTPOJIP TPOBOAUTHCA HA KOXHIA J1abopaTopHiii poOOTI 3a
pe3ynbTaTamMu ii BUKOHAHHS. 3aXHUCT JJA0OPATOPHUX POOIT MPOBOJUTHCS HA OCTAHHBOMY
3aHSTTI CEMECTDY.

3apaxyBaHHSl KPEAWTIB HABYAIBHOTO KYpPCYy MOXJIMBO TIJIBKH MICHS JOCSTHEHHS
pe3ynbTartiB, 3amnanoBanux PITH]I, mo BupaxkaeThcss B ONHIA 3 TO3WTHUBHUX OINHOK,
nependadeHnx YUHHIM 3aKOHOJJaBCTBOM.

Ex3amMeHnariidi OIiHKY BUCTABIISIIOTHCS 3r1AHO IKainu oiHoBadas ECTS.
IIIxajga omiHIOBAaHHA

Cyma OaiiB 3a pe3yJIbTaTOM Orrinka
MiICYMKOBOTO KOHTPOJIIO ECTS
90 — 100 A
82 -89 B
7481 C
64— 73 D
60 — 63 E
35-59 FX
0-34 F

8. Kpurepii ouiHiOBaHHSI pe3y/ibTATiB HABYaHHA

Buxonanns
JabopaTopHoi KpwuTepii oninioBanHs
podotu
3aBaHHA BUKOHAHO MPaBWIBHO, 32 pe3ylbTaTaMU BUKOHAHHS 0(OPMIIEHO 3BIT, 10
10 MICTUTh ONHC MPOBEACHOI pPOOOTH, OTPUMaHI pe3yabTaTH Ta AapPryMEHTOBaHI
BHCHOBKH.
0 BincyrHs xo4da 6 o/1Ha 3 HABEICHUX BUIIE CKJIAIOBUX.
3axucr
JadopaTopHoi Kpurepii oniHropaHHs
podotu
10 AcrmipaHT BIIEBHEHO JaB apryMEHTOBaHI BIJMOBIJII Ha BCl NMUTaHHS, 3a/aHi Ha
3aXHUCTI 1abOopaTOpPHOI POOOTH.
8 AcrmipaHT BIJTIOBIB HA BCl MUTaHHS, ajie HAa JesAKl HE IPOSIBUB BIIEBHEHOCTI, 00 HE
HaBIB JJOCTaTHHOI apryMEHTAIII1.
5 AcripaHT HE 3MIr BiIOBICTH Ha JESKi MPUHIIUIIOBO BaXJIUB1 MUTAHHS.
0 AcTipaHT HE 3MIT BIAMOBICTH Ha OUTBIIICTh MTUTAHb.




Ex3amen Kpurepiin oninroBanHs
BinmoBige noriyHO moOyaOBaHa, acHipaHT YITKO Ta CTHCIO BHKIJIATae MaTepiad,
40 MOKa3ye TIWOOKI 3HAHHs, IIiJl Yac JOIOBiJI BIIEBHEHO 1 JOKJIAIHO BIAMOBiJaE Ha
IIOCTABJIEH] 3alIMTaHHS.
AcHipaHT CHPOMOXXHHUK YITKO Ta CTHCJIO BIAMOBINATH HAa MOCTABJICHI 3allUTAHHSI, /A€
35 MpaBUJIBHI BIJIMIOBI/II HAa BC1 3alMTaHHS, ajie HE 3aBXIM YIICBHEHUN B apryMeHTarlii, yu
HE 3aBXKHM KOPEKTHO i1 popmyITroe.
30 AcIipaHT CIPOMOXXHHUK YITKO Ta CTHCIO BIJMOBICTH Ha TOCTaBJICHI 3alUTaHHS,
HAJICKHO OOTPYHTOBYE MaTepiall, ajie JOMyCKae HETOYHOCTI Y BIATIOBIIfAX.
AcHipaHT CIIPOMOXKHHUH YITKO Ta CTHCIO BIIMOBICTM Ha IOCTABJICHI 3alMTaHHS, aje
25 JIOTTYCKA€ CYTTEBI HETOYHOCTI y BIAMOBIAAX, HE 3aBXKIM HAJICKHO OOIPYHTOBYE
BIJIOBIAlL.
20 AcrmipaHT HEBIOPSIKOBAHO JIa€ BIJIMOBI/II HAa MOCTABJICHI 3allUTaHHS 1 pOOUTH CIIpoOH
apryMeHTYBaTH CBOIO MTO3ULIIO.
15 AcrmipaHT HEBHOPSAKOBAHO /A€ BiAIOBIJI HA IMOCTABJCHI 3allUTaHHS, POOUTH CIIPOOH
apryMeHTYBaTH CBOIO MO3HUIIiI0, HAJ[a€ HEMOBHI, TIOBEPXOBi, HEOOTPYHTOBAH1 BiMOBIJI.
AcHipaHT JI€MOHCTpPY€ 3aJOBUIbHI 3HAHHA 3 IOCTABJICHUX 3allMTaHb, aje HE MOXKe
10 BIIEBHEHO W YITKO BIJMOBICTH Ha JOJATKOBI 3alMTaHHS, Ta HAJEKHO OOIPYHTYBAaTH
CBOIO BiJIIOBIJIb.
5 AcnipaHT HEBIIOPSIIKOBAHO JIa€ BIJIOBIII HA MMOCTABJICHI 3alIUTAHHS, HE CIIPOMOXKHHIMA
JaTH BIAMOBIAL Ha JOJATKOBI 3alIMTAaHH, BIACTOIOBATH CBOIO MO3UIIIIO.
MaxkcuMajJbHA KiJIBKICTH 0aJTiB
®dopmMa KOHTPOJII0
Henna ¢popma 3aouHa popma
Bukonanus nabopaTopHUX poOiT 3 x 10 6amiB = 30 GamiB 3 x 10 6ani = 30 Ganis
3axuct 1abopaTopHUX poOIT 3 x 10 6aniB = 30 6aniB 3 x 10 6aniB = 30 6aniB
Ex3amen 4 x 10 6ainiB = 40 Gaii 4 x 10 6ainiB = 40 Gaiis
Bcenoro 100 100

9. 3aco0M HABYAHHA

[lepconasibH1 KOMIT'FOTEPH 31 CHEIIaIBHUM IPOrPAMHUM 3a0€3MEUEHHSIM:
— Mathcad;

— Matlab Simulink;

— Ansoft Maxwell.

10. PexomenoBaHi 1xepesa ingopmanii

OcHoBHa JiTepatypa

1. baxpymmua B. €. MarematuyHi OCHOBM MOJENIOBaHHS cucteM: HaBuanbHwmii
NMOCIOHUK JIJIs CTYACHTIB. — 3anopiaoks: Kimacuunuii nmpuBatHuii ynisepcurtet, 2009. — 224

C.

2. MoaentoBaHHs Ta onTuMi3allis cucrteM: miapyynuk / [{yoosoit B. M., KBetnnii P.
H., MuxansoB O. 1., A.B.YcoB A. B. — Biagnung: 1 «TI«EnenasBeiic», 2017. — 804 c.
Pexxum noctymy: https://nmetau.edu.ua/ua/mdiv/i2001/p2455



https://nmetau.edu.ua/ua/mdiv/i2001/p2455

3. MopentoBHHa enekTpoMmexaHiunux cuctem: Iligpyunux / Yopamit O.IL.,
JIyrosoit A.B., JI.I. Poxpkin, Cuciok I'.10., Camosoit O.B.— Kpemenuyk, 2001. — 410 c.
Pexxum noctymy: http://surl.li/fwrna

4. Kapnamok I. T. KoHcnekT jekmiit 3 kypcy «MaremaTHyHl METOJIW 1 MOJAETI B
CJIEKTPOCHEPIeTUIl» (i1 CTYIEHTIB 4 Kypcy AEHHOi Ta 3a04HOi (OopMHU HaBYaHHS 3a
HarpssMoM 6.050701 — EnexTpoTexHika Ta €IeKTPOTEXHOJIOTII Ta ciyXadiB APYyroi BUIIOT
ocBitH 31 creriaabHocTl 7.05070103 — EnekTpoTexHIuHI CHCTEMH €JIeKTPOCTIOKUBAHHS) /
I. T. Kapnamok; XapkiB. Hail. YH-T MicbK. rocn-Ba iM. O. M. bekeroBa. — XapkiB :
XHYMI' im. O. M. bekeroBa, 2015. — 182 c¢. Pexum gocryny:
https://core.ac.uk/download/pdf/33756946.pdf

5. Cayx, C. €. MareMatnyHe MOJECIIOBAaHHS €JIEKTPOECHEPreTUYHUX CHCTEM B
puHKoBuX ymoBax: MoHorpadis / C. €. Cayx, A. B. bopucenko. — K.: «Tpu K», 2020. —
340 C. Pexum JOCTYILY: https://ipme.Kiev.ua/wp-
content/uploads/2021/01/Book_Saukh_Borysenko 10 17_2020.pdf

6. MaremaTH4HEe MOJETIOBAHHS OO0 €KTIB EJIEKTPOCHEPTeTHKH: PO3PaXyHKOBO-
rpadiuna poborta [EnexktpoHHUil pecypc]: HaBYaIbHUNA TMOCIOHUK JUIsl CTYJICHTIB
cnemiansHOCTl 141 "EnekTpoenepreruka, enekTpoTexHika Ta enekrpomexanika'/ KIII im.
Irops Cixopcebkoro; yki. ['aesceka I'.M. Enexktponni Texkctosi naui (1 ¢aitn: 1,34 Mo6aiit).
— Kuie: KIII im. Irops Cikopcekoro, 2022.- 28 c¢. Pexum gocrymy:
https://ela.kpi.ua/bitstream/123456789/48631/1/Mat_model_2022.pdf

7. Minux B. 1. EnextpomartitHi moJisi, mapaMeTpH Ta IPOLECH B IEKTPOTEXHIYHUX
npucTposx : niapydnuk / B. I. Miunmux. Xapkis: @OII [Tanos A. M., 2020. 396 c.

8. Tomomgnuit I[.M., Uepsincekuit JI.C., KwibnoB A.B., Canuenko O.B.
Pomanenko O.I. MogentoBaHHsi peryiiboBaHoro einekrpornpuBona: Iliapyunuk. — K.
Arpap Menia I'pym, 2019. — 266 C. Pexum JNOCTYIY:
https://rep.btsau.edu.ua/bitstream/BNAU/5626/1/modeluvannya.pdf

9. Uepno O. O. MopemoBanHs 00’€KTiB Ta cucTeM: MeETOIWYHI BKa3iBKH [0
naboparopuux po0it / O. O. YUepno, A. I1. I'ypos, B. K. Uekynos. Muxkomnais: HYK, 2018. —
47 c.

JonomizkHa JiiTtepatypa

10. Kyokxim M. B., Commarenko B. II. Imitamiiina Moaenp KOMOIHOBaHOT
€JIEKTPOCHEPIeTUYHOT CUCTEMHU 3 BIAHOBIIOBAHMMHU JiKepeslaMu eHeprii. TexHika B
CUIBCHKOTOCTIOAAPCHbKOMY BUPOOHUITBI, Taly3eBe MAIlIMHOOYAYBaHHS, aBTOMAaTH3allid,
2012. Bur. 25, q.IL. C. 192-202. Pexum JOCTYILY:
http://dspace.kntu.kr.ua/jspui/bitstream/123456789/1991/1/36.pdf

11. KpaBuenko I. B., Mukutenko B. 1., Tumuuk I'. C. KoM’ roTepHe MOETIOBAHHS:
cuctemu 1 nporecu: miapydnuk. K. — KIII im. Irops Cikopcekoro. — 215 C. Pexum
JOCTYITY:
https://ela.kpi.ua/bitstream/123456789/50552/1/Kompiuterne_modeliuvannia.pdf

12. Jlons I1. T'. OcHoBu monemtoBanHst B COMSOL Multiphysics. 2019 p. Pexum
nocrymy: http://geometry.karazin.ua/resources/documents/20191219182458 3cc8431d.pdf

13. Teopis enextpomarHiTHoro mnoJisi 1 ocHoBu TexHikn HBUY: naBu. moci6. / C.B.
Coxomnos, JI.JI. Tlucapenko, B.O. XKyp6a; 3a 3ar. pea. I'.C. Bopo6itoBa. — Cymu :
Cymchkuii  gepkaBHui  yHiBepcuter, 2011. — 393 c¢. Pexum pocryny:
https://core.ac.uk/download/pdf/324275564.pdf

14. Ansys Maxwell 3D — Electronic design automation software: user’s guide. 2010.
— 1006 p. Pexxum moctymy: https://studfile.net/preview/7605907/
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Indopmaniiini pecypcu B InTepner

14. Marematunune moxaemroBanus. http://aspirant.com.ua/ua/art10.htm

15. Marematnune Ta komm'roTrepHe wmozentoBaHHs. Cepis: TexHIYHI HayKH.
http://mcm-tech.kpnu.edu.ua/

16. Tlapamerpu piBHSHHS MUIIXOM HAWMEHIIMX KBaApaTiB. ATNpPOKCHUMAITS
JTOCTITHAX JAHHX. https://goaravetisyan.ru/uk/parametry-uravneniya-metodom-
naimenshih-kvadratov-approksimaciya-opytnyh/

17. Ansoft Maxwell v15 Online Help — p.1484. — pexum gocTymy:
http://www.ansys.com
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JlomaTok
IIuTaHHA 119 MOAYJIBHOT0 KOHTPOJIIO

3microBuit MoayJb 1

. [ToHsTTS MaTEMAaTUYHOI MOJIEI.

. [ToHsTTS IMITALIHOT MOAEIII.

. MojiemroBaHHS €JICKTPOMArHiTHUX MPOIIECIB y SIEKTPUIHUX MEpPEeKax.
. MonemtoBaHHS IPOIIECIB Y CHIIOBUX TpaHC(hOpMaTopax.

. MojiemroBaHHS TIPOIIECIB Y CUCTEMaX TeHEPYBaHHS CTPYMY.

N b w Pk

3micToBHil MOAYJIb 2

. MonentoBaHHS €JI€KTPOMArHITHUX TIOJIIB Y €JIEKTPOTEXHIYHUX MPUCTPOSX.
. MonentoBaHHs IPOILIECIB Y HAIIBIPOBIIHUKOBUX MEPETBOPIOBAYAX HATIPYTH.
. MonentoBaHHS IPOLIECIB Y €IEKTPONPUBOAX MOCTIHHOTO CTPYyMY .
. MonentoBaHHS IPOLIECIB Y €IEKTPONPUBOIAX 3MIHHOTO CTPYyMY.
10. MopentoBaHHS 3aMKHEHHX CUCTEM aBTOMAaTUYHOTO KEPYBAHHSI €JIEKTPOIIPUBOIAMH .
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3MiHM TA JOTTOBHEHHSA



