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Mema pUCIUIUIIHK TIOJSITAa€ 'y BHKJIQJAaHHI CTYJIEHTaM OCHOB 3HaHb 3 MOJCITIOBAHHS

Meta Ta 3aBIaHHA HABYAJILHOI AUCIUILTIHA

€JIEKTPOMEXaHIYHUX CUCTEM i3 BUKOPUCTAHHIM CyYaCHHUX KOMIT FOTEPHHUX MPOTPaAM.

3a60auHsa IUCUUIUIIHA —

OTpUMaHHS HaBHKIB 3 pO3pOOKM MaTeMaTHYHUX MOAETeH
€JIEKTPUYHUX MAIMH SIK OCHOBHMX €JIEMEHTIB €JIEKTPOMEXaHIYHMX CHCTEM Ta 1X KOMI IOTepHa

peaiizaiiis 3a qornomoroto nakeTiB nporpam Matlab/Simulink ra Comsol Multiphysics.

KomnereHuii cTyaeHTiB, o (popMyr0ThHCS B pe3yJbTAaTi 3aCBOCHHS TUCUMILIIHU

Kon

3MicT

[TporpamMHi pe3yJbTaTH HABUYAHHS

2

3

3aranpHi

KOMIIETEHTHOCTI

3K 01

31aTHICTD
3HAHHS y
CUTYaLifX.

34CTOCYBAaHHA
MPAKTUIHUX

I1P15. Bwmitu 3aCTOCOBYBAaTH CydYacHi
aBTOMAaTU30BaHi SIIEKTPOIIPUBOIU Ta
aBTOMATH30BaHI €JIEKTPOMEXaHIYHI KOMIUIEKCH TIPH
aBTOMAaTH3aIli] MANPUEMCTB Oy 1IBENbHOI 1HIYCTPIi.
I1P16. Bwmitu 3aCTOCOBYBaTHU CyvacHi
aBTOMAaTU30BaHi ENIEKTPOIIPUBOIU Ta
AaBTOMATH30BaHI EJIEKTPOMEXaHIYHI KOMIUIEKCH TIPU
aBTOMAaTHU3allii HiAPUEMCTB KHUTIOBO-
KOMYHAJIBHOTO FOCIIOIAPCTBA.

3K 02

31aTHICTD CIJIKYyBaTUCA
JIEP>)KaBHOK0 MOBOKO SIK YCHO,
Tak 1 IMCbMOBO.

I1PO1. 3natu miHIHHY Ta BEKTOpHY aireopy,
JudepeHLiagpHe  Ta  IHTErpajbHE  YMCIICHHS,
¢byHKii 6aratbox 3MiHHHUX, (YHKIIOHAIBHI PSAH,
nudepeHLiaabHl piBHAHHA Ui QYHKIIT O/AHIET Ta
0araTboX 3MIHHHX, ONepalliiiHe YHCIIEHHS, TEOpito
byHkii KOMIIIEKCHOT 3MIHHO], TEOPito
HMOBIpHOCTE Ta MaTreMaTHYHY CTaTHCTHKY,
TEOPIF0  BUIAJIKOBUX  TPOIECIB B  00cs3i,
HEOOXITHOMY Ul KOPHUCTYBAaHHS MaTeMaTHUYHUM
anapaToM Ta METOJaMH y Tally3i aBTOMaTH3allli.
I1P02. 3Hatu ¢i3uky, €JIEKTPOTEXHIKY,
€JIEKTPOHIKY Ta CXEMOTEXHIKY, MIKpONPOIIECOPHY
TEXHIKy Ha piBHI, HEOOXITHOMY AJIsi PO3B’A3aHHS
TUIIOBHX 33J1a4 1 Mpo0JIeM aBTOMAaTH3allii.

3K 05

31aTHICTh 10 MOIYKY,
ONpallOBaHHA Ta  aHali3y
iH(hopMaIii 3 pi3HUX JKEped.

ITP05. Bwmitu 3acTOCOBYBaTM METOJIM Teopii
aBTOMATHYHOTO KEpPYBaHHS Ui  JOCIIJKCHHS,
aHajizy Ta CHHTE3y CHCTEM aBTOMAaTHYHOTO
KepyBaHHSI.

ITPO6. BMmiTH 3acTOCOBYBaTH METOJIU CHCTEMHOIO
aHayi3y, MOJEIIOBaHHs, ieHTU(IKAIi Ta YUCIIOBI
METOAM JUIsl PO3POOJeHHS MaTeMAaTUYHHUX Ta
IMITAIIITHUX MOJENIEH OKPEeMHX €JIEMEHTIB Ta
CHUCTeM aBTOMATH3allii B IJIOMY, s aHali3y
AKOCTl 1X (YHKIIOHYBaHHA 1 3 BHUKOPHCTAHHSIM
HOBITHIX KOMIT IOTEPHHUX TEXHOJIOTIH.

CrinbHi crierianbai (paxosi, npeametri) komnereHTHOCTI (CK)

CK 23

31aTHICTD MIPOBOJIUTH
JIOCHIJDKEHHS, CTaBUTH 3a1adi
1 BUpiNIyBaTH MpodOiieMH B
cdepi aBToMaTH3arii
KHUTIIOBO-KOMYHAJILHOTO

TOCIIOIAPCTBA, 3 YPaXyBaHHSIM

[1P15. Bwmitu 3aCTOCOBYBAaTH CydacHi
aBTOMATH30BaHi €JIEKTPOTIPUBOIH Ta
ABTOMAaTH30BaH1 €JIEKTPOMEXaHIYH1 KOMIUICKCH TIPH
aBTOMATH3AIlI] MANPUEMCTB Oy 1iBebHOT 1HIYCTPIi.
[1P16. Bwmitu 3aCTOCOBYBATH CydacHi
aBTOMATH30BaHi EJIICKTPOTIPUBOAH Ta




nepeI0BUX KOHIICTIIII | aBTOMATHU30BaH1 €JIEKTPOMEXaHIuHI KOMIUIEKCH TIPH
CY4YacHOTO JKUTIA 1 Cy4acHHX | aBTOMaTH3allii HiANPHUEMCTB KHUTIIOBO-
TEHICHITIH KOMYHAJIBHOTO T'OCITOJIaPCTBA.

€HEepro30epeKeHHs, EKOJIOTiI,
QIbTEPHATHBHOI CHEPTETUKH.

IIporpama HaBYAJIbHOI AUCUHUIIIHA
3microBHUIT MoayJb 1. MaTemMaTH4Hi Mojeli eJIeKTPUYHUX MAIIUH Pi3HUX THIIIB.

Tema 1. 3arajgbHa XapaKTepHCTHKA ejleKTpoMexaHiuHux cucreM. ([ToHsarTs
EJIEKTPOMEXaHIYHOI CUCTEMH, 3arajibHi MOJI0KEHHS M0/I0 MOJICIIFOBAHHS TAKUX CUCTEM, 0a30Bi
MIOJIOXKCHHS E€JICKTPOMEXaHIKH.

Tema 2. 3arajbHi NOJIOYKEeHHSI 100 BHKOPHUCTAHHS Pi3HUX CHCTEM KOOPAMHAT B
eJIEKTPOMEXaHIYHNX cucTeMax. Mojeni eNeKTpUYHUX MalmuH K (a3Hux KoopauHaTax. Mogeni
€JIEKTPUYHUX MAIIIUH B IOBUTbHUX OPTOrOHAILHUX KOOPJIWHATAX.

Tema 3. MaremMaTH4He  MOJeJIOBAHHS eJeKTPOMEXaHIYHUX NpoueciB y IBHI'YHAX
nocriiiHoro crpymy. IloOyaoBa mareMaTH4HOI MO JBHTYHA TOCTIHHOTO CTpyMmy. Po3paxyHok
napaMeTpiB JBUTYHA, HEOOXITHUX Ui MOOYyA0BH HOro mojerni. ImiTamiiiHa MOIeNs ABUTYHA B ITAKeTi
Matlab/Simulink. OcHoBHi 11 mpUIyIIEHHS Ta yMOBU KOPEKTHOTO 3aCTOCYBaHHSI.

Tema 4. MaTteMaTH4He MO/IEJIIOBAHHA €JEKTPOMEXaHIYHUX NPOINEciB y aCHHXPOHHHX
mamuHax. [loOymoBa MaTemaTMdHOl MOAETl ACHHXPOHHOI MamMHUA. Po3paxyHOK mapaMeTpiB
MallluH{, HEOOXIMHMX JId ToOyJOoBM Horo wmojeni. IMitamiiiHa MoJenh MaIlMHA B TaKeTI
Matlab/Simulink. OcHoBHi ii npuIyIIeHHS Ta YMOBH KOPEKTHOTO 3aCTOCYBaHHS.

Tema 5. MatemaTnyHe MO/JeJIOBAHHS €JIEKTPOMEXaHIYHMX NpoueciB y CHHXPOHHHX
MammHax. [ToOynoBa MaTeMaTHYHOT MOZIEI CHHXPOHHOI MaIuHU. Po3paxyHOK mapameTpiB MalliHH,
HEOOXITHHUX I TOOYya0BU Horo moxeni. ImiTamilina mojens mamuau B makeri  Matlab/Simulink.
OcHOBHI 11 IPUMYIIEHHS Ta YMOBU KOPEKTHOT'O 3aCTOCYBAaHHS

Tema 6. MaTeMaTH4YHe MOJEJIOBAHHS €JeKTPOMEXaHiYHMX MpoUeciB y MalMHaX
3 noctiiHuMu Mardiramu. [loOynoBa mMaTemMaTHuHOI MOJIENl CUHXPOHHOI MAalllMHU 13 MOCTIHHUMH
Mar"itamu. Po3paxyHOK mapaMeTpiB MallliHU, HEOOXITHUX id moOyaoBU ioro moneni. ImiTamiiina
Mozenb MammHu B makeri  Matlab/Simulink. OcuoBHi 11 mpumymieHHS Ta yYMOBH KOPEKTHOTO
3aCTOCYBaHHS
Tema 7. MaTteMaTH4He MO/IEJIOBAHHS €J1eKTPOMEXaHIYHUX NpPoOUeciB Y BEHTIJIbHO-
peakTuBHMX JBMryHax. [loOynoBa MaremMaTH4HOI MOZENl BEHTUIbHO-PEAKTUBHOTO JBUTYHA.
Po3paxyHok mapameTpiB ABUTYHA, HEOOXIAHHX AN MOOYIOBH iHoro mofeni. ImitamiiiHa Mojenb
nsuryHa B maketri Matlab/Simulink Ta ocHoBHI 11 mpumyIeHHs Ta yMOBH KOPEKTHOTO 3aCTOCYBaHHS.

3micToBHMIT Moayb 2. Ba30Bi KoMII' I0TepHi Mo/l eJ1eKTPUYHUX MAIIUH Ta
eJIeKTpOMeXaHiYHHMX cucTeM maketi mporpam Matlab/Simulink .

Tema 1. Po3paxyHok MycKOBHMX Ta POOOYHX XapPAKTEPUCTUK €JeKTPHYHUX MALIHH.
[ToOynoBa KoMII' FOTEPHOT MOJIEINI «EJIEKTPUYHA MallIMHA — JIXKEPEIIO KUBJICHHS] — HAaBaHTaXKEHHS»
Ta PO3paxyHOK IMMYCKOBUX Ta POOOYUX XapaKTEPUCTUK ABUTYHIB PI3HOTO THUITY.

Tema 2. ImiTauniiina MojesIb eJ1eKTPOMeXaHiYHUX CHCTEM.
[ToOGymoBa iMiTamiitHOT MOJEl ENEKTPOMEXaHIYHOT CHUCTEMH, M0 MICTHTh JKEpPEeo >KUBIICHHS,
HAIMIBIPOBITHUKOBUI IE€PETBOPIOBAY, ENEKTPUYHY MAIIMHY Ta HABAaHTAXKEHHS, Ta MOJCIIOBAHHS
OCHOBHHX PEXHMIB ii poOOTH.



3micToBuii MoayJb 3. Moe1l0BaHHSI MATHITHOTO TOJISI B €JIEKTPHUYHUX
MalImHax 3a JonoMoro nakery mporpam Comsol Multiphysics

Tema 1. ITonboBi Moaei eleKTpUYHUX MamuH. [To0ynoBa 6a30BUX MoOJIeNel ENEKTPUIHUX
MaIlliH Ha OCHOBI TEOpii eNEKTPOMArHiTHOTO TOJIS

Tema 2. 3uaiiomcTBo 3 makerom mporpam Comsol Multiphysics aas po3paxyHky
MATHITHOTO TMOJIsi B AKTHBHili 30Hi ejexkTpuuyHoi Mamumuu. [locnmigoBHICTH omepariii npu
PO3paxyHKy MarHiTHOIO TOJIsI €JIEKTPUYHOI MaliMHK 3a Jormomororo makery Comsol Multiphysics.

Tema 3. Po3paxyHOK MarHiTHOro moJjisi aCHHXPOHHOI'O IBUTYHA. PO3paxyHOK IBOBUMIPHOTO
MarHiTHOTO TOJIS T €KBIBAJIEHTHHUX MapaMeTPiB aCHHXPOHHOTO JBUTYHA MPU BIJOMUX T€OMETPHUHUX
PO3MipiB HOTO mepepizy.

3micToBHUIT Moayab 4. KypcoBa podora

3micToBuii mMoaysap 1. 3arajibHuil pPO3paxyHOK eJIeKTPOMeXaHIYHOiI cucTeMH Ha 0asi
ACHHXPOHHOI0 IBUTYHA

Tema 1. Bu6ip enekTpoaBUIryHa i pPO3paxyHOK eJ1eKTPOMEXaHIYHOI0 NMPOLeCY CHCTEMHU
«ACHHXPOHHUIA IBUTYH — TEXHOJIOTiYHe HaBaHTa)keHHs1» (BusHaueHHs HEOOXITHUX 3HAYCHD
HOTy)KHOCTi 1 9acTOTH 00epTaHHS eNEKTPOABUTYHA. 3a KaTaJoroM I IOMPAEThCS SNEKTPOABHUTYH, IO
BIJINIOBiIa€ OTPUMAHUM MapamMeTpaM. BUKOHAHHS 3arajibHOTO PO3pPaxXyHKY PUBOJIA, IO IOJIATA€ B
00YHMCIICHHI JJIs1 KOYKHOTO BaJia JOTHYHOT MOTYKHOCTI, YaCTOTH OOEPTaHHS 1 KDYTHOI'O MOMEHTY).

Temu NPAKTHYIHHUX 3aAHATH

Ne HazBa Temu

1 | Po3paxyHOK €KBIBaJICHTHHUX [apaMeTpiB MaTeMaTHYHOI MOJIEl ACUHXPOHHOI'O JIBUT'YHA 3a
MOro NacloOpTHUMHU JaHUMHU.

2 | Po3paxyHOK €KBIBaJICHTHHX HapaMeTpiB MaTEeMAaTUYHOI MOJENI CUHXPOHHOTO JBHUIYHA 3a
HOoro NaCTIOPTHUMH TAHUMH.

3 Po3paxyH01< €KBIBAJIEHTHUX IapaMETPIB MATEMaTU4YHOI MOJENI CUHXPOHHOIO JBUTYHA C
NOCTIHHUMH MarHiTaMu 3a Horo NacloOpPTHUMH JaHHMH.

4 | Po3paxyHOK €KBIBQJEHTHHX IapaMeTpiB MaTeMaTHYHOI MOJeNli BEHTUIbHO-PEAKTUBHOTO
JIBUT'YHA 33 MOT0 NAaCIOPTHUMHU JIAHUMH.

5 | Po3paxyHOK MyCKOBUX XapaKTEPUCTHK ACHHXPOHHOTO JBUTYHAa 3a JIOMIOMOTOI0 MaKeTy
Matlab/Simulink.

6 | Po3paxyHOK IyCKOBHX XapaKTEPHUCTUK CHHXPOHHOI'O JBUTYHa 32 JIOTIOMOIOIO ITaKeTy
Matlab/Simulink.

7 | Po3paxyHOK IyCKOBUX XapaKTE€PUCTUK JIBUTYHA 3 NOCTIMHUMM MarHiTaM 3a JOIIOMOTOI0
makery Matlab/Simulink.

8 | Po3paxyHOK IyCKOBHX XapaKT€PUCTUK BEHTUJIbHO-PEAKTUBHOIO JIBUT'YHAa 3a JOIOMOTOI0
nakety Matlab/Simulink.

9 | [loOynoBa moiabOBHUX MojeNed €IeKTPUYHUX MalluH. Bu3HaueHHs Ta JMOCHiKEHHS iX
IHTErpaJIbHUX XapaKTEPUCTUK

10 | BuzHaueHHS mMapaMeTpiB 3aCTYITHOI CXEMHU EJEKTPUYHOI MaIlIMHU 3a pe3yibTaTaMH ii
MI0JIbOBOTO aHANI3Y.

Temu 1a00paTOPHUX 3aHATH

No Hazsa temu

1 | [ToOGymoBa poOOYMX XapaKTEPUCTUK JBUTYHA MOCTIHHOTO CTPyMYy 3a JIOMOMOTOIO TaKETy
Matlab/Simulink..

2 | MopnenoBaHHS OCHOBHHX PEXHMIB POOOTH €IEKTPOMEXaHIYHOI CUCTEMH Ha OCHOBI
MAIIMHU MOCTIHHOTO CTPYMY.

3 | IloOynoBa poOOUYMX XapaKTEPUCTHK ACHHXPOHHOTO JBHUTYHA 32 JIOMOMOTOIO ITaKETy
Matlab/Simulink..




Ne Ha3zsa Temu

4 MopentoBaHHS OCHOBHUX PEXKHMIB pPOOOTH €IEKTPOMEXAHIYHOI CHCTEMH Ha OCHOBI
ACUHXPOHHOI MaIlIMHHU.

5 [TobynoBa poOOYMX XapaKTEPUCTHK CHHXPOHHOTO IBUTYHA 32 JIOMIOMOTOIO TIAKETy
Matlab/Simulink.

6 | MonenoBaHHsT OCHOBHHMX PEKHMIB POOOTH €JIEKTPOMEXaHIYHOI CHCTEMH Ha OCHOBI
CHHXPOHHOI MaIlluHH.

7 | IlobynoBa poOOYMX XapaKTEPHCTUK [BUTYHA 3 MOCTIMHMMHU MarHiTaMd 3a JOIOMOTOIO
nakety Matlab/Simulink.

8 | MonenroBaHHST OCHOBHHMX PEKHMIB POOOTH €JIEKTPOMEXaHIYHOI CHCTEMH Ha OCHOBI
JIBUT'YHA C MOCTIMHUMM MarHiTaMHu.

9 [ToOymoBa poOOYMX XapaKTEPUCTUK BEHTHUJIHLHO-PEAKTHBHOTO JBUTYHA 3a JIOMOMOTOIO
nakery Matlab/Simulink.

10 | MogentoBaHHS OCHOBHHUX PEXHMIB POOOTH €JIEKTPOMEXaHIYHOI CHCTEMH Ha OCHOBI

N

BCHTHUJIBHO-PCAKTHBHOI'O IBHMI'YHA.

MeToau KOHTPOJIIO TA OLIHIOBAHHSA 3HAHb CTY/ICHTIB

IToroune oriHOBaHHs (KUIbKICTh 0atiB) Cyma
3micToBuil MOIYJIb Ne 3MICTOBHIA MOTYITh 3MiCTOBHI MOJTYJIb
Nel Ne 2 Ne 3 Ne 4
30 30 20 20 100
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