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BCTYII

AHoOTaNIis

HaBuanpHa gucoumunigza «MartemaThyHe Ta  IMITAIliHE  MOJEIIOBAHHS B
€JIEKTPOCHEPTeTHIll, EJIEKTPOTEXHIIl Ta eJIEKTPOMEXaHIli» Mae Ha METI 3aCBOEHHS
acmipaHTaMM METOAIB JOCHI)KEHHSI B3a€MOIOB’SI3aHUX TMPOIECIB  Pi3HOT  (PI3UUHOT
OpUPOAM Ta BMIHHA BUKOPUCTOBYBATH I1X MPU MOJEIIOBAHHI B Trany3i €JIeKTPUYHOI
1HKeHepil. 3aBAaHHSAM HaBYAJIbHOI JAMCHMIUIIHA € ONAHyBaHHS acHipaHTaMH HABHYOK
IPOBOJIUTH aHAII3 TapaMeTpiB TEXHIYHMX OO0’€KTIB, II0 BXOASITh JO CKIaay
CJIEKTPOCHEPTeTUYHUX, EJIEKTPOTEXHIYHUX Ta E€JIEKTPOMEXaHIYHUX CHUCTEM; OIHMCYBATU
CUCTEMaMHU pIBHSAHb MPOIECH, IO MAITh Pi3HY (PI3UUHY HPUPOAY, Y IX CYKYIHOCTI;
OyayBaTH Mojieni 00’ €KTIB Ta CUCTEM y MPOrPaMHUX CEPEOBUIIAX, MPOBOJIUTH MOJIEIbHI
EKCIIEPUMEHTH Ta 0OPOOIIATH 1X pe3yabTaTH.

KiarouoBi ciaoBa: wmaremaTuyHe MOJEIIOBAHHSA, IMITalliiiHE MOJEIIOBaHHS,

eJeKTpUYHA 1HKeHepisd, GynbTU(I3UIHI 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 HaBYAJBLHOI JMCHUILTIHA

I"any3b 3HaHb, creHiabHICTh (OCBITHS

XapakTepucTuka
HABYAJILHOT JIUCLIMIUIIHU

HaiimenyBaHHSI TOKa3HUKIB S
B porpama), OCBiTHili piBEHb Henna 3aouna
¢dopma ¢dopma
HaBYaHHS HaBYaHHS
. : lNany3b 3Hanb: 14 "Enextpuuna '
KinbkicTs kpeauTiB — 3 O06oB's13k0Ba

imKenepisn"”

Monynis — 1
3MiCTOBUX MOJYIIB — 2
Enexrpona aapeca PITH/I

Ha cailTi YHIBEpCUTETY:
https://nuos.edu.ua/studentu/

CreuianbHicTb: 141
"EnexktpoeHepreTrka, eIeKTpOTEXHIKa

Pik minroroBxu:

. Ta eJeKTpoMexaHika' 1-it 1-it
polozhennya-nuk/opis- .
opp/onp-elektroenergetika- . (ocBiTHs Mporpaua ,
elektrotehnika-ta- JIEKTPOECHEPTETUKA, eJ'Ie‘KTpOTeXHlKa
elektromehanika/ Ta eeKTpOMEeXaHika")
3aranpHa KUIBKICTh TOINH — CemecTpu
90 1-it | 1-it

Jlekmii
15 rox | 4 ron

TwKHEBUX TOAUH IS
JeHHO1 (JopMH HABYAHHS:
ayIUTOPHUX — 2;
CaMOCTIITHOT poOoTH
acmipanTa — 4

OcBiTHIif piBeHb: TPETIii (OCBITHHO-
HaYKOBHU)

JlabGopaTopHi 3aHATTS

15 rox | 4 ron

CamocrTiiina po0oTa

60 roxg | 82 roxg

InauBinyaabHi 3aB1aHHA

Bua KoHTpOJII0: €K3aMeH

®opMa KOHTPOJIIO: yCHA /
IChMOBA

2. MeTa BUBYECHHS HABYAJLHOI AUCIUILIIHA

Meta — OBOJIOAIHHS acmipaHTaMH MPUHIMIIAMH MATEeMaTHYHOTO Ta IMITAllIfHOTO

MOACIIIOBAHHA B3a€EMOIIOB’ I3aHUX HpOHeCiB Y CKIIaAHUX CUCTCMaX.

BuBueHHs HaBYaAIBLHOI AUCUMILTIHM 'MareMaTH4yHe Ta IMITaliiiHe MOJEIIIOBAHHS B
dbopMye y acrmipaHTiB

€JIeKTPOCHEPreTHII],

CICKTPOTEXHIIT

Ta eJeKTpoMexaHimi"

BiJIMIOBITHO /10 OCBITHHO-HAYKOBO1 IIPOTrpaMU TaKi KOMIIETCHTHOCTI
3KO01. 3paTHicTh 10 aOCTPaKTHOT'O MUCJICHHS, aHAII3y Ta CHHTE3Y.

CKO04. 3naTHicTh 3aCTOCOBYBAaTH CydacHi iH(GOpMaIliiiHi TeXHOJIOT11, 6a3u JaHUX Ta
IHII1 EJIEKTPOHHI PECypcH, chelliali3oBaHe MporpaMHe 3a0e3MedYeHHsI y HayKoBiil Ta

HaBYaJIbHINA JISJIBHOCTI.

3. IlepexymoBu 1Jisi BUBUYEHHS TUCIIUILIIHH

[lepeaymoB /1s1 BUBUCHHS AUCHUILIIHUA HE Miepe10adyeHo
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4. OuikyBaHi pe3yJbTaTH HABYAHHS

BuBueHHs HaByaibHOI AUCHUIUIIHM mependadae (GopMyBaHHS Ta PO3BUTOK Y
acCIIpaHTIB TAKUX MPOrPAMHHMX Pe3yJIbTATIB HABYAHHS

PHOI. IlepenoBi koHLENTyalIbH1 Ta METOAOJOT1YHI 3HAHHS 3 €JIEKTPUYHOI 1HXKEHEPIT
1 Ha MEXI MNpPEeIMETHUX Taly3ei, a TakoXX JOCHIHUIIbKI HAaBUYKH, JIOCTaTHI IS
MPOBEJICHHS HAYKOBUX 1 MPUKIAAHUX JOCIIIP)KEHb HAa PiBHI OCTAHHIX CBITOBUX JOCSTHEHB
3 BIATIOBITHOTO HANpsMY, OTPUMaHHs HOBUX 3HaHb Ta/a0o0 3/1CHEHHS 1HHOBAIIiH.

PHO3. VYMiHHA po3polidaTH Ta [OOCHIKYBAaTH KOHIIENTYyajbHI, MaTeMaTH4Hl 1
KOMIT'FOTEpH1 MOJIEN1 IPOLECIB 1 CUCTEM, €(PEKTUBHO BUKOPUCTOBYBATH iX JIJISl OTPUMAHHS
HOBHMX 3HaHb Ta/ab0 CTBOPEHHS IHHOBALIMHUX MPOAYKTIB y €JIEKTPUYHIA 1HXKEeHepii Ta
JOTUYHUX MDKJIMCUUIITIHAPHUX HarpsiMax.

PHI17. 3nanns MeTomiB MOCHIIKEHHS €JIEKTPOMArHITHUX Ta €JIEeKTPOMEXaHIYHUX
OpoIECiB Ta BMIHHS BHUKOPHUCTOBYBAaTHM iX TIPU MOJIEIIOBaHHI €JIEKTPOTEXHIUHUX
KOMIUIEKCIB Ta CUCTEM.

5. Tlporpama HaBYAABLHOI AMCIUNJIIHH

3micToBuii Moayab 1. 3aranpHi NPUHIWON MOJEIIOBaHHSA. MOJIENIOBaHHS B
€JIEKTPOCHEPTeTHII].

Tema 1. 3aranpHi NPUHIUIIN MOJICIIIOBaHHS. MaTemMaTH4H1 Ta iMiTaIiitHl MOoAei
nporiecis. 2 rox. [1, c. 7-66], [2, c. 130-143], [3, c. 5-39].

Tema 2. MojentoBaHHS €JICKTPOMArHiTHUX MPOIIECIB Y CICKTPUUHUX MEPEKax. 2 TO/I.
[4, c. 132-149], [5, c. 107-134], [6, c. 5-15].

Tema 3. MonentoBaHHS MPOLIECIB y CHIIOBUX TpaHCcpopMaTopax Ta cucTeMax
reHepyBaHHs cTpymy. 2 roa. [3, ¢. 104-105], [4, c. 155-165].

3micToBHil MOayJIb 2. MoIeIOBaHHS B €IEKTPOTEXHIIll Ta €IEKTPOMEXaHIII.

Tema 4. MonentoBaHHs €JIEKTPOMArHITHUX MOJIB Y €IEKTPOTEXHIYHUX MPUCTPOSIX. 2
rox. [7, c. 10-27, 229-370].

Tema 5. MogentoBaHHS MPOIIECIB y HAMIBIPOBITHIKOBUX TIEPETBOPIOBAYAX HAMIPYTH. 2
rox. [3, c. 167-183], [8, c. 62-117].

Tema 6. MonentoBaHHS TPOIECIB Y EIEKTPONPUBOIAX MOCTIHOTO Ta 3MIHHOTO
ctpymy. 3 rox. [3, ¢. 59-166], [8, c. 118-251].

Tema 7. MozentoBaHHsI 3aMKHEHUX CUCTEM aBTOMAaTUYHOI'O KEPYBaHHs
eylekTporpuBoaMu. 2 rof. [3, ¢. 184-206].
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TeMaTHuHNH JIaH HABYAJIBHOI JUCIHIIJIIHA

Ha3zBu 3micToBHX MOIYTIiB 1 TeM

KinbkicTh ToauH

JieHHa popma

3a04Ha hopma

y TOMY YHCIi

yChOT'O

y TOMY YHCIi

YCBOTO

bl n1a0 MPAKT c.p. b 7120 MPaKT c.p.
1 2 3 4 5 6 7 8 9 10 12
3micToBuii Moay.ab 1. 3aranbHi IPUHITUIIN MOJICITIOBAHHS. MOICIOBaHHS B €JIEKTPOCHEPT €THUIII.
Tema 1. 3ara?H,H1' HpI/IHH\{/IHI/I MOI[GJ:IIOBaHHSI'. 16 5 12 i 5 16 1 5 i 13
MareMatryHi Ta IMITaIiiH1 MOJIEJ1 MPOIIECIB
Tema 2. MogentoBaHHsI €J€KTPOMAarHiTHUX MPOIIECIB 7 2 5 7 i i 7
Yy €IEKTPUYHUX MEpeKax j j ]
Tema 3. MozentoBaHHsI IPOLIECIB Y CUIIOBUX 7 2 5 7 1 i 5
TpaHcpopMaTopax Ta CUCTEMax FreHEepyBaHHS CTPyMY ) j j
Pa3om 3a 3micToBUM Moayjem 1 30 6 12 - 12 30 2 2 - 26
3micToBuii MOayJib 2. MoieTiOBaHHS B €JIEKTPOTEXHIII Ta €IEKTPOMEXaHII
Tema 4. MogentaHHﬂ €JIEKTPOMArHiTHUX MOJIIB Y 15 2 i i 11 15 1 i i 14
€JIEKTPOTEXHIYHUX MPUCTPOSIX
TeMa 5. M'O,HCJ'IIOBaHHSI MIPOIIECIB Y 15 5 i i 11 15 ] ] ] 15
HaMIBIPOBIIHUKOBUX MEPETBOPIOBAYAX HAMPYTH
TeMﬁ'l\lG. MonemopaHHﬂ MIPOLIECIB Y EIEKTPOIPUBOIAX 15 3 i i 9 15 1 ] ] 14
MOCTIHHOTO Ta 3MIHHOTO CTPYMY
Tema 7. MoaenroBaHHs 3aMKHEHUX CUCTEM 15 2 i i 11 15 ] ] ] 15
aBTOMATUYHOTO KePYBAaHHS €JIEKTPOIPUBOIAMU
3axuct Ja00paTOPHUX POOIT 3 2
Pa3om 3a 3micToBUM Moays1eM 2 60 9 3 - 42 60 - 56
Ycboro rogua 90 15 15 - 60 90 4 4 - 82
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Temmu s1adopaTopHux poodiT

No KinbkicTh rogun
Hassa tem
3/ Jlenna 3ao4Ha
1 Bubip 06’exta qociimkeHHs Ta NPOrpaMHoro 4 1
cepeloBUIIA JJI1 MOJIEIIOBAHHS MPOILIECIB.
9 Po3poOka imiTarinHux Mpneneﬁ €JIEMEHTIB, 1110 4 i
BXOJISATh JIO CKJIAJly AOCIII)KYBaHOI CUCTEMU.
3 Po3poOka imiTaniiHOi MOJIE€Il CUCTEMU Ta 4 1
MOJIEJIFOBAHHS ii pOOOTH B PI3HUX PEKUMAX.
4 3axucT 1a00paTOpHUX POOIT. 3 2
Ycworo 15 4

[Ipy BUKOHaHHI JTA0OPAaTOPHUX POOIT OO0’€KT MAOCHIKEHHS Ta MpPOrpaMHe
CepeloBUILE I  MOJEIIOBAHHA  IPOLECIB
(acmipaHTKO0) IHAMBIAYAIBHO BIAMOBIIHO 0 TeMH ioro (ii) AucepTaniiHoi poOoTH.

oOHMpaeThCcsl  KOXKHUM

CamocriitHa po0ora

acmipaHToM

Posnonin ronuH camocTiitHOT pOOOTH ISl acIipaHTiB AeHHOT (HOPMHU HaBUYAHHS:

— IMIATOTOBKA 0 JEKIIHHUX 3aHATh — 2 ron/ 1 jJexiis;

— MIATOTOBKA 70 JJabopaTopHux poditT — 1 roa/1 3aHsTTS;

— oopMIIEHHS 3BITIB 3 JJa0opaTopHUX poOIT — 3 roa/l 3aHATTS,

— MIJATOTOBKA JI0 3aXUCTY JIabopaToOpHUX poOIT — 2 roj1/1 3aHATTS;

— MIATOTOBKA 70 ek3ameny — 10 rog.

Posnonin ronuH camMocCTiitHOT pOOOTH IS acIipaHTiB 3a04HOT (HOPMHU HaBYAHHS

— MIATOTOBKA 0 JEKIIMHUX 3aHATh — 3 104/ 1 JEKIis;

— oopMmIiIeHHS 3BITIB 3 Ta0OpaTOPHUX poOIT — 6 TO/1 3aHATTS;

— MIATOTOBKA 70 3aXUCTY JJabopaTOpHUX poOIT — 2 To1/1 3aHATTS;

— MIATOTOBKA 70 ek3amMeny — 11 rog.

Po3moain yacy camocTiiiHOI po6oTH

KinbkicTs roanu

Bun pobotu JIeHHa | 3ao4Ha
3/m
dopma | ¢opma
1 ITigroroBKa 10 JIEKI[iH 14 21
2 [TinroroBka 10 1a60paToOpHUX POOIT 6 -
3 OdopmiteHHs 3BITIB 3 1a00PaTOPHUX pOOIT 18 36




N KinbkicTs roauu
- Bua pobotu JICHHA 3a04Ha
3/m
dopma | dopma
4 [TinroToBKa 10 3aXUCTY 1aOOPATOPHUX POOIT 12 12
5 [TigroToBKa 10 eK3aMeHy 10 13
PA3OM 60 82

6. MeToau HaBYaHHS, 32C00H TiIarHOCTUKH Pe3yJIbTATIB HABYAHHS Ta MEeTOIM iX

AEMOHCTPYBAaHHS

HalyTTs 3m00yBayamMu KOMIIETEHI[IH 3a0€3Meuy€eThCsl Yepe3 3aCBOCHHS HABYAILHOTO
MaTepially y BUIJISAL JIGKIIHHUX, CEMIHAPCHKUX 3aHATh Ta CAMOCTIMHOT pOOOTH CTYJEHTIB.

OCHOBHUMU METOJIaMH HaBYaHHS 3 JUCIUILIIHH €:

1. TloscHIOBaJIBHO-UTIOCTPATUBHHA METOJ, 3a JOIOMOTOI TOBIJIOMJICHHS Ta
3aCBO€HHA 1HQoOpMalii Ha JEKUIHHUX Ta Ja0OpaTOPHUX 3aAHATTAX CIOBECHUMH W
HAOYHHMHU 3aCO0aMH.

2. IlpoGnemMHui MeTOA, KOJMM Ha JEKUIHHUX Ta JIA0OPATOPHHUX 3aAHIATTIX
YTBOPIOIOTHCSL TIONIYKOBI CHTYyallii, PO3BUBAETHCS AKTHUBHICTh, CaMOCTIMHICTh, TBOPUYI
3110HOCT1 3100yBayiB OCBITH.

Sk HaoyHMI MaTepiam Ha JEKIsIX 3aCTOCOBYIOThCS MYJBTUMEIINMHI Claiau Ta
JIEKIiHI JeMOHCTpaIlii.

3 MeTo PO3’SACHEHHS HaWOUIbII CKIQJIHUX NMHUTaHb IUCHMIUIIHKA Ta TiABUIIECHHS
SKOCTI BHUKOHAHHS JIabOpaTOpHUX POOIT TPOBOJATHCS TPYNOBI Ta IHAMBITyadbHI
KOHCYJIbTAIII] 32 PO3KIIa0M Kadeapu.

[Tix yac KapaHTUHY 3aHATTS IMOBHICTIO IPOBOASTHCS MUCTaHIiiHO y Google Meet.

3acobamMu OIIHIOBaHHS Ta METOJAaMHU JEMOHCTPYBaHHS pe3yJbTaTiB HABUYaHHS 3
muciuIuriay - 'MaTteMaTtudHe Ta  IMITaIliiiHE MOJENIOBaHHS B  EJIEKTPOCHEPTeTHII],
EJIEKTPOTEXHIIl Ta eNEKTPOMEXAHIII" €:

— BUKOHAHHS 3aBJIaHb JIA0OPaTOPHUX POOIT;

— 3aXUCT Ja00OpaTOPHUX POOIT;

— eK3aMeEH.
7. ®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJII0
JlocsirHeHHd acnipaHTa ouiHoThe 3a 100-0a1pHOI0 CUCTEMOIO Y HIBEPCUTETY.

[lircyMKkoBa OIlilHKa HaBYaJIBHOTO KYpCy BKJIIOYa€ B ceO€ OI[IHKH 3 MOTOYHOIO

KOHTPOJIIO 1 OI_[iHKI/I 3aKJIIOYHOI'0 CK3aMCHY. Y KOXXHOrO KOMIIOHEHTa CBOS 4YacTKa B




3arajbHId CHCTEMI1 OLIHOK. Y IPOMIDKHUX OLIHKAaX aclipaHT Moxe HaOpaTu Makcumym 60
0aJjiB. [li1 KOMIIOHEHTOM MPOMIKHUX OI[IHOK PO3YMIIOThCSI OTOYHI OI[IHKH, OTPUMAaHi 3a
BUKOHAHHSI Ta 3aXUCT Ja0OpaTOpHUX poOIT: 3a KOXkHY 3 3-X JabopaTopHux pooit 10 Oanis
3a BUKOHaHH 110 10 GaniB 3a 3aXuUCT.

[IuToma Bara 3akJIFOUHOTO €K3aMEHY B 3arajibHiid cuctemi oliHOK — 40 6aJis. [IpaBo
3/1aBaTH 3aKJIOYHUN €K3aMEH HaJa€TbCs acHipaHTy, AKid 3 ypaxyBaHHSIM OTPUMAaHMX
0aiB MPOMDKHUX OLIHOK 1 3aKJIIOYHOTO €K3aMeHy Moke Habpatu pa3oMm He meniie 60
0auiB. IlincyMKoBa OLlIHKa HaBYaJIbHOTO KYpCY € CYMOIO MPOMDKHHUX OILIIHOK 1 OLIHKH
€K3aMeHy.

[ToTounuii KOHTPOJAb TPOBOJAMUTHCS HA KOXHIA JabopaTopHiii poOoTi 3a
pe3ysibTaTaMu ii BUKOHAaHHA. 3aXUCT JAOOPaTOpPHUX POOIT MPOBOJUTHCS HAa OCTAHHBOMY
3aHSTTI CEMECTPY.

3apaxyBaHHS KPEAMTIB HABYAIBHOTO KYpCY MOXJIMBO TUIBKM TICHS JTOCATHEHHS
pe3ynbTatiB, 3armiaHoBaHux PITHJI, mo BupaxkaeTbcs B OAHIN 3 TMO3UTUBHUX OIIIHOK,
nepen0ayeHuX YUHHUM 3aKOHOJJaBCTBOM.

Ex3amenariiiidi O{iHKA BUCTABISIOTHCA 3T1AHO mIkayiu omiHoBadus ECTS.
[IIkana oniHIOBAHHSA

CymMma GaiiB 3a pe3yabTaToOM Orminka
MiZICYMKOBOI'O KOHTPOJIIO ECTS
90 — 100 A
82 -89 B
74 - 81 C
64 — 73 D
60 — 63 E
35-59 FX
0-34 F

8. Kpurepii oniHioBaHHS pe3y/ibTaTiB HABYAHHS

Buxonanns
JabopaTopHoi KpuTtepii oniHroBaHHA
podoTu
3aB/aHHs BUKOHAHO MPABWIBHO, 32 pe3ybTaTaMH BUKOHAHHS O0(OPMIIEHO 3BIT, 10
10 MICTUTh OINKC MpPOBEAEHOI pPOOOTH, OTpUMaHi pe3ylbTaTH Ta AapPryMEHTOBaHI
BHCHOBKH.
0 Bincytns xoua 6 o7jHa 3 HaBEeJIEHUX BUIIE CKIaIOBHX.
3axucr
J1abopaTopHoi Kpurepii oniHioBaHHA
pobotu
10 AcmipaHT BIEBHEHO JaB apryMEHTOBaHI BIIMOBiAI Ha BCl MHUTAaHHS, 3aJaHi Ha
3axMCTi JabopaTopHOi pOOOTH.




AcmipaHT BiANOBIB Ha BCi MUTAHHS, ajle HA JEsAK1 HE IMPOSIBUB BIIEBHEHOCTI, a00 He
HaBIB JIOCTaTHHOI apryMeHTallii.

AcrmipaHT He 3MIr BiANOBICTH HA AEAKi MPUHLIUIIOBO BaKJIMBI MUTAHHS.

AcCHipaHT He 3MIr BIAMOBICTH Ha OUIBIIICTH TUTAHb.

Ex3zamen

Kpurepiin oniHroBaHHs

40

BignoBigs noriyHO mOOyAOBaHA, acCHMipaHT YITKO Ta CTHCIO BHKIAZA€ MaTepiall,
MOKa3ye TIMOOKI 3HAHHSA, I Yac JOTOBINI BIEBHEHO 1 JOKIAIHO BIAMOBITaE Ha
IIOCTAaBJICH] 3alIUTaHHS.

35

AcCHIpaHT CHPOMOKHHUHM YITKO Ta CTHUCJIO BIANOBIIATH Ha MOCTaBJIEHI 3allUTaHHS, Ja€
MpaBWJIbHI BIAMOB1II HAa BC1 3alIUTaHHSI, ajle HE 3aBXKJM YIIEBHEHUN B apryMeHTallii, 4u
HE 3aBX1 KOPEKTHO ii (popMyITroe.

30

AcCIHipaHT CHOPOMOXKHHUU YITKO Ta CTHCJIO BIANOBICTH Ha TOCTaBJICHI 3alUTaHHS,
HaJISKHO OOIPYHTOBYE Martepial, ajie JOMYCKa€ HETOYHOCTI Y BIMOBIX.

25

AcCHIpaHT CIIPOMOXHHI YITKO Ta CTHCIIO BIAMNOBICTH Ha INOCTAaBJEHI 3allUTaHHS, alie
JIOTYCKa€ CYTTEBI HETOYHOCTI y BIANOBIAAX, HE 3aBXKIM HaJEKHO OOIPYHTOBYE
BIJIIIOBIII.

20

AcripaHT HEBIOPSIKOBAHO J1a€ BIIMOBIII HA MOCTABJICHI 3aMUTaHHS 1 pOOUTH CIIpoOH
apryMEeHTYBaTH CBOIO MO3HULIIO.

15

AcripaHT HEBIOPSAKOBAHO Ja€ BIAMOBIAI HA MOCTaBJEHI 3alUTaHHS, POOUTH CIIpoOHr
apryMeHTYBaTH CBOIO MO3HUIIII0, HAJa€ HEMOBHI, TOBEPXOBi, HEOOTPYHTOBAH1 BIATOBIII.

10

AcIipaHT JEMOHCTPYE 3aJI0BUTbHI 3HAHHS 3 IIOCTaBJIEHUX 3allUTaHb, ajleé HE MOXKE
BIMEBHEHO W YITKO BIAMOBICTH HA JOJATKOBI 3alUTaHHS, Ta HAJIEKHO OOTPYHTYBATH
CBOIO BiITOBIOb.

AcIipaHT HEBIOPSIKOBAHO JIa€ BIAMOBIAI HA MOCTABJIEHI 3alIUTaHHS, HE CIIPOMOXKHUHN
JaTH BiAMNOBIIb HA JOJATKOBI 3aIIUTAHHS, BiICTOIOBATH CBOIO ITO3HIIIIO.

®opma KOHTPOJIIO

MakcuMaJIbHA KIJIBKIiCTH 0aJ1iB

Jdenna ¢popma 3aouyna ¢popma

Bukonanus nabopaTopHUX poOIT 3 x 10 6anie = 30 Ganis 3 x 10 6anis = 30 GauiB

3axuct 1abopaTOpHUX POOIT 3 x 10 6anie = 30 Ganis 3 x 10 6anie = 30 GauiB

Ex3amen

4 x 10 6ainiB = 40 Oainis 4 x 10 6aiiB = 40 Oanis

Bcboro 100 100

9. 3aco0M HABYAHHSHA

[lepcoHanbHI KOMIT FOTEPH 31 CTICIIAIBHUM MPOTPAMHUM 320€3MeYCHHSIM::
— Mathcad;

— Matlab Simulink;

— Ansoft Maxwell.




10. PexoMenaoBaHi Jkepesia ingopmamii
OcHoBHa JiTepaTypa

1. baxpymun B. €. MaremaTu4yHi OCHOBH MOJEIIOBaHHA cucTeM: HaBuanbHUI
NMOCIOHMK ISl CTYAEHTIB. — 3anopixxs: Knacuunuii npuBatHuii yHiBepcutet, 2009. — 224
C.

2. MopentoBaHHs Ta oNTUMI3aLis cucteM: miagpyyHuk / Jlyoosoii B. M., KBetnuii P.
H., MuxanwoB O. 1., A.B.YcoB A. B. — Bimnuns: I1I1 «TJ«EneasBetic», 2017. — 804 c.
Pexxum noctyny: https://nmetau.edu.ua/ua/mdiv/i2001/p2455

3. MopgentoBaHs enekTpoMmexaHiyHux cucreM: Iligpyunuk / Yopuuit O.IL,
JIyrosoit A.B., 1. Poxpkin, Cuciok I'JO., Camosoit O.B.— Kpemenuyk, 2001. — 410 c.
Pexxum noctyny: http://surl.li/fwrna

4. Kapnamok I. T. Koncnekr nekuiit 3 kypcy «MartemaTH4Hi METOAM 1 MOJEINI B
€JIEKTPOCHEPTeTUIl» (I CTyAeHTiB 4 Kypcy JEHHOI Ta 3a04HOi (hopMH HaBYaHHS 3a
HanpsiMmoM 6.050701 — EnexTpoTexHika Ta €JIeKTPOTEXHOJIOT1 Ta CiayXadiB APYroi BUILOT
ocBiTH 31 cremianbHOCcTI 7.05070103 — EnexTpoTeXHIYHI CUCTEMH €JIEKTPOCTIOKHUBAHHS) /
I. T. Kapnamok; XapkiB. Haim. yH-T MIcbK. Trocm-Ba iM. O. M. bekeroBa. — XapkiB :
XHYMI' im. O. M. bekeroBa, 2015. — 182 «c¢. Pexum gocrymy:
https://core.ac.uk/download/pdf/33756946.pdf

5. Cayx, C. €. MareMatuyHe MOJENIIOBAaHHS EJIEKTPOCHEPreTUYHUX CHCTEM B
punkoBux ymoBax: moHorpadis / C. €. Cayx, A. B. bopucenko. — K.: «Tpu K», 2020. —
340 C. Pexum JTOCTyIY: https://ipme.Kiev.ua/wp-
content/uploads/2021/01/Book Saukh_Borysenko_10_17_2020.pdf

6. MarematnuHe MOJENIOBaHHA OO €KTIB €JIEKTPOSHEPIeTHKHU: PO3PaXyHKOBO-
rpadiyna pobora [EnexrponHuii pecypc]: HaBUadbHMM TIOCIOHWUK JJi1 CTYJICHTIB
cnenianbHocTi 141 "EnexrpoenepreTuka, enekTporexHika Ta enekrpomexanika'/ KIII im.
Irops Cikopcekoro; yki. ['aeBceka I'.M. Enexktponni Texctosi pasi (1 daiin: 1,34 Mo6aiir).
— Kuis: KIII M. Irops Cikopcbkoro, 2022.- 28 c¢. Pexum pgocryny:
https://ela.kpi.ua/bitstream/123456789/48631/1/Mat_model_2022.pdf

7. Minux B. 1. EnekTpoMarHitHi mossi, mapaMeTpu Ta MPOIECH B €ICKTPOTEXHITHUX
npuctposix : miapyunuk / B. I. Minux. Xapkis: @OII [Tanos A. M., 2020. 396 c.

8. Tomomumii I[.M., UYepsincekuii JI.C., Xwmprmor A.B., Canuenko O.B.
Pomanenko O.I. MopgentoBanHs peryiaboBaHoro enekrponpuBoga: Iliapyunnk. — K.:
Arpap Menia I'pym, 2019. — 266 C. Pexum JOCTYyIY:
https://rep.btsau.edu.ua/bitstream/BNAU/5626/1/modeluvannya.pdf

9. Uepno O. O. MonemntoBanHa 00’€KTIB Ta cucteM: MeTOIWYHI BKa3iBKU 0
nabopatopuaux poodit / O. O. Uepno, A. II. I'ypos, B. K. Uekynor. Muxomais: HYK, 2018. —
47 c.

JonomixkHa jJiTtepatypa

10. Kybkin M. B., Commarenxo B. II. Imitamifina moxenp KoMOiHOBaHOT
CJICKTPOCHEPTETUYHOI CHUCTEMH 3 BIIHOBIIOBAHUMH JDKeperdamMu eHeprii. TexHika B
CUTBCHKOTOCIIOAAPChKOMY BUPOOHHUIITBI, Tady3€Be MalIMHOOYIYyBaHHS, aBTOMAaTH3allisl,
2012. Bur. 25, q.11. C. 192-202. Pexxum JOCTyMYy:
http://dspace.kntu.kr.ua/jspui/bitstream/123456789/1991/1/36.pdf

11. KpaBuenko 1. B., Mukutenko B. 1., Tumuuk I'. C. KoM’ toTepHe MOIeTIOBaHHS :
cucremu 1 nponecu: miapydauk. K. — KIII im. Irops Cikopcbkoro. — 215 C. Pexum
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http://surl.li/fwrna
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http://dspace.kntu.kr.ua/jspui/bitstream/123456789/1991/1/36.pdf

IOCTyIY:
https://ela.kpi.ua/bitstream/123456789/50552/1/Kompiuterne_modeliuvannia.pdf

12. lons I1. I'. OcHoBu monemoBanHs B COMSOL Multiphysics. 2019 p. Pexum
nocrymy: http://geometry.karazin.ua/resources/documents/20191219182458 3cc8431d.pdf

13. Teopis enekTpoMarHiTHOro mnoss 1 ocHoBu TexHiku HBY: naBu. moci6. / C.B.
Cokomnos, JI.JI. Tlucapenkxo, B.O. XKyp0Oa; 3a 3ar. pea. I'.C. BopobitoBa. — Cymu :
Cymcekuii  gepkaBHuit  yHiBepcuter, 2011. — 393 c. Pexum gocrymy:
https://core.ac.uk/download/pdf/324275564.pdf

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

Indopmauniiini pecypcu B InTepHer

14. Marematuure mozaeirosanus. http://aspirant.com.ua/ua/art10.htm

15. Marematnune Ta Komm'torepHe MozemoBaHHs. Cepis: TexHIUHI HayKH.
http://mcm-tech.kpnu.edu.ua/

16. TlapameTpu piBHSHHA UUIIXOM HaWMEHIIMX KBaApaTiB. AmpoKcHUMaIlis
JOCITITHUX NaHUX. https://goaravetisyan.ru/uk/parametry-uravneniya-metodom-
naimenshih-kvadratov-approksimaciya-opytnyh/

17. Ansoft Maxwell v15 Online Help - p.1484. — pexum pgocTymy:
http://www.ansys.com
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JlomaTtok
IIuTaHHs NI MOAYJIbHOTO0 KOHTPOJIIO

3MmicToBui moayas 1

. IToHATTS MaTeEMaTUYHOI MOJIEI.

. IToHATTS IMITALIHOT MOJEML.

. MojienmoBaHHS €IEKTPOMAarHiTHUX MPOIIECIB y SNEKTPUIHUX MEPEkKaX.
. MonentoBaHHs POIECIB Y CMIIOBUX TpaHC(opMaTopax.

. MopentoBaHHS MPOIIECIB Y CHCTEMaxX TeHepyBaHHS CTPYMY.

N B WPk

3MicToBHiA MOAYJIb 2

. MopentoBaHHs €JIEKTPOMArHITHUX MOJIB Y €JIEKTPOTEXHIUHUX PUCTPOSIX.
. MopentoBaHHs IPOLECIB Y HANIBIPOBITHUKOBUX NIEPETBOPIOBAYAX HANIPYTH.
. MopentoBaHHs IPOLECIB Y EIEKTPONPUBOAAX MOCTIHHOTO CTPYyMY .
. MopentoBaHHs IPOLECIB Y €IEKTPONPUBOAAX 3MIHHOTO CTPYMY.
10. MopentoBaHHSI 3aMKHEHUX CUCTEM aBTOMAaTUYHOI'O KEPYBaHHS €JIEKTPOINPUBOIAMU.
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3MiHM TA JONMOBHEHHS
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