MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

HAIIIOHAJII;H}{IFI TEXHIYHUI YHIBEPCUTET
«XAPKIBCBbKUH NOJITEXHIYHUU IHCTUTYT»

Kadenpa EICKTPUYHUX CTaHIIIN
(Ha3Ba)

«3ATBEPIXKYIO»
["'onoBa HAyKOBO-METOAMYHOI KOMICii

(na3Ba Komicii)

Onekcanap JIASYPEHKO
(migmmc) (iHiIiaau Ta Mpi3BHUILE)
«_ » 20 poky

POBOYA TIPOIT'PAMA HABYAJBHOI JUCLHUILIIHA

«MoIeJIOBAHHSA €JICKTPOCHEPreTHYHHUX i eJICKTPOMEXAHIYHUX CUCTEM
TAa MPUCTPOIB»

( Ha3Ba HABYAILHOT TUCIUILTIHHN)

piBEHb BHUIIIOT OCBITH Ipyrui (MaricTepchbKuii ), HAYKOBII
nepiuuii (bakanaBpcbkuil) / pyruii (MaricTepcbKuii)

rajxy3b 3HaHb 14 «EneKkTpyuyHa 1HXEHepis»
(umdp 1 Ha3Ba)

CIEIAJIbHICTD 141 «EneKTpOCHEPTETHKA, EJIEKTPOTEXHIKA TA EJIEKTPOMEXAHIKA))
(mmdp 1 Ha3Ba )

crierfiaaisanis 141-01 «EnexkTpudHi cTaHI,

141-05 «EHEpreTHYHil MEHEIDKMEHT Ta €eHEProedEKTUBHI TEXHOIOTII»
(mmdp 1 Ha3Ba )

BUJI JUCLMIUIIHK _ IpodeciiiHa IMAroTOBKA 3a cleriaiisalicro (BHOIpKoBa)
(3aranpHa mMiAroToBKa / mpodeciiiHa miroroBKa)

dbopma HaBUaHHS _JICHHA

(meHHa / 3a049Ha)

XapkiB — 2021 pik



JIMCT 3ATBEP/KEHHA

Po0oua nporpama 3 HaBYAIBHOI AUCIHUILTIHA
«MoearoBaHHs eJIEKTPOCHEPIETHYHUX 1 €JIEKTPOMEXAHIYHUX CUCTEM TA IIPUCTPOIBY
(Ha3Ba TUCLUTLIIHMT)

Po3poOnuku:
JIOLEHT Kad. eIEKTPUYHHUX CTAHIIHN, K.T.H., JOIL I'eopriit MEJIBHUKOB
(mocana, HAyKOBUH CTYIIHE Ta BUCHE 3BAHH) (mmiammc) (iHimiamw Ta Mpi3BUILE)
(mocama, HAyKOBUH CTYITiHB Ta BUCHE 3BaHH) (triarmc) (iHimianw Ta Mpi3BHUIIE)

Po6oua nmporpama po3risiHyTa Ta 3aTBEp/DKCHA Ha 3acijaHHi Kadeapu

€JIEKTPUYHHUX CTAHIINA
(ma3Ba kadenpn)

[TpoToxon BiJ « » 20 poky Ne

3aBiyBay Kadenpy _ eIeKTPUYHHUX CTAHINH Onexkcannp JIASYPEHKO.
(ma3Ba kadenpn) (trirmuc) (iHimianw Ta Mpi3BUIIE)




JIMCT NNOI'O’KEHHA

Haspa BumyckoBoi kadeapu EnexTpuyHi cTaHiii

3aBimyBad kadeapy _ eNEKTPUIHUX CTAHIIIN Onexkcannp JIABYPEHKO
(Tmiamuc) (iHimianaM Ta mpi3BHIIE)

« » 20 p.




JIUCT NEPE3ATBEPJ)KEHHS POOYOI HABUAJILHOI ITIPOTPAMHA

Jlara 3acigaHHsS
kadenpu — po3po0-
nuka PITH/I

Howmep
MIPOTOKOIY

[Mignuc
3aBijgyBava
kadeapu

[Tigrmc romoBun HMK (st auciiumutia 3araiib-
HOT MIATOTOBKHU Ta JUCUMUILTIH TpodeciiHol
IITOTOBKY 32 CIEIaJIbHICTIO) a00 3aBigyBaya
BUITYCKOBOI Kaeapu (Just TUCUHUILTIH Ipode-
CIMHOI MArOTOBKH 31 CITeliaai3ariii, SKIIo
PITH/I po3po6iena He BUITYCKOBOIO Kade-
poo)




META, KOMIHETEHTHOCTIL, PE3YJIbTATA HABYAHHSI
TA CTPYKTYPHO-JTOI'THHA CXEMA BUBYEHHSA HABYAJIBHOI JUCIUIIJIITHA

Merta: CdhopMyBati y CTYAEHTIB 3HaHHS MPO MPHUHIMIIA MOJETIOBAHHS TPOIIECIB B MEpexax
€JIEKTPOIIOCTAYaHHS Ta eJIEKTPOMEXaHIYHUX CHCTEMAaX Ta MPUCTPOSIX, 3aCO0U JUIsl KOMIT FOTEPHOTO Ta Ma-
TEeMaTUYHOTO MOJICIIIOBAHHS MPOIIECIB B €JIEKTPHYHMX MEpEekax, eJIeKTPOMEXaHIYHIX CUCTEMaxX Ta IMpH-
CTpOSIX, 03HAHOMIICHHSI Ta C(POPMYBAaHHS HABUKIB POOOTH 3 MPOrPaMHUMH 3aC00aMH, SIKi 3aCTOCOBYIOTh-
Cs JUIsL MOZIENIFOBAHHSI IIPOLIECIB B CHCTEMax €JIEKTPOIIOCTaYaHHS Ta €JIEKTPOMEXAHIYHUX CHCTEMax Ta
HPHUCTPOSIX.

Lii:

3HaTH:

— TMPHUHLUIHN MOJETIOBAaHHS MPOIECIB B MEpEkax eIeKTPONOCTauYaHHs, eIeKTPOMe-XaHIYHUX CHC-
TeMax Ta MPUCTPOSIX;

— 3aco0u A KOMIT IOTEPHOT'O Ta MAaTEeMaTHYHOTO MOJICIIOBAHHS MPOIIECIB B ENEKTPUYHUX Mepe-
Kax; eJIEKTPOMEXaHIYHUX CUCTEMaX Ta MPHUCTPOsX;

— METOJH Ta IHCTPYMEHTH JUI CTBOPEHHS MOJIeNel, IX MaTeMaTHYHOTO OIUCY, BIOCKOHAJICHHS Ta
OCIIKEHHS.

Bwmitu:

- pO3poOWTH Ta PO3paxyBaTH CXEMH 3aMIIIEHHS JJIsi CUCTEM eHepro3ale3nedeHHs i pi3HuX pe-
KUMIB X (PYHKIIOHYBaHHS;

- BHUKOHYBATH MOJICJIIOBAHHS CUCTEM €HEpro3ade3neyeHHs Ta MPaBUIBHO IHTEPIPETYBATH PE3yJIb-
TaTH MOJICJIIOBAHHS;

- 3aCTOCOBYBATH CyYacHI KOMIT IOTEpHI MPOrpamMu JJIsi MAaTEMAaTUYHOTO Ta KOMIT FOTEPHOT'O MOJE-
JIFOBAHHSI MTPOLIECIB B MEPEXkax eJIEKTPO Ta EHePronocTa-yaHHs;

- TIPOBECTH aHAJI3 BIUTUBY HaBaHTAKEHb B EICKTPHUYHUX MEpEKaxX Ha XapaKTEPUC-THKH Ta IOKa3-
HUKH SIKOCTI €JIEKTPOSHEPTii B CCTeMax eJIeKTPONOCTayaHHS;

- TPOBECTH JTOCIHIIPKEHHS MOBEIIHKM CHUCTEM EJIEKTPOIOCTaYaHHs B PI3HUX yMOBaX (YHKI[IOHY-
BaHHS.

KomnereHTHOCTI

Mudp 3mict

3K1 3AaTHICTh 10 aOCTPAKTHOTO MUCIICHHS, aHAIII3y Ta CUHTE3y

3K2 3/1aTHICTB A0 MONIYKY, 0OpoOJIeHHs Ta aHali3y iHpopMalii 3 pi3HUX JKepen

3K 4. 3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYALlIsIX.

3K6 3naTHICTh NpuiiMaTH OOIPYHTOBAHI PillIEHHS

oK 1 3/1aTHICTh 3aCTOCOBYBATH OTPUMaHi TEOPETUYHI 3HAHHS, HAYKOBI 1 TEXHIYHI METOIU

Ta BIJIOBIIHE MTPOrpaMHe 3a0e3MeUeHHs /ISl BUPIIIEHHS] HAYKOBO-TEXHIYHUX MPO-
6J1eM Ta MPOBOAMTH HAYKOBI TOCIIIKEHHS B Tajly31 €J1eKTPOCHEPTeTUKH, EIEKTPOTEX-
HIKH Ta €JIEKTPOMEXaHIKH.

OK 3 3/1aTHICTh 3aCTOCOBYBATH aHANITUYHI METOAM, MaTeMaTHYHE MO/ICTIOBAaHHS Ta BUKO-
HyBaTH (Pi3UYH1, MaTeMaTH4HI 1 00YMCITIOBAJIbHI €KCIIEPUMEHTH I PO3B’sI3aHHS 1H-
KEHEPHHUX 3aBJIaHb Ta IIPU NPOBEICHHI HAYKOBUX JIOCIIIXKEHb.

DK 8 3HaHHS 1 PO3YMIHHS Cy4YaCHUX TEXHOJIOTTYHUX MPOIIECIB Ta CUCTEM TEXHOJIOTIYHOI
MiArOTOBKY BUPOOHUIITBA, TEXHIYHUX XapaKTEPUCTHK, KOHCTPYKTUBHUX OCOOIMBOC-
Tel, MpU3HAYEHHS 1 MPaBUJI eKCIUTyaTallii eJIeKTPOEeHEPTreTUHYHOTO, eIEKTPOTEXHIYHO-
IO 1 eJIeKTPOMEXaHIYHOTO YCTaTKyBaHHS Ta 0013 IHAHHS

OK 11. 31aTHICT BUKOPHUCTOBYBATH OTPHUMAaHI 3HAHHS Ta YMIHHS JJIS IPOBEACHHS HAYKOBUX
JOCJIKEHb BIATOBIHOTO PiBHSI.
®Kc 14 31aTHICTh BUOpATH METOH 1 TPOBECTH BiAMOBIAHI pO3paXyHKH IS aHAJI3y PEKUMIB

pPOOOTH ENEKTPUYHHUX CUCTEM 1 MEPEX Ta PEKUMIB B €JIEMEHTAX CXEM 1 IIPOIIECIB B CH-
CTEeMax Ta Mepexax.




Pe3ynbTaTn HaBUaHHS:

Mudp

3MicT

ITPH 1

BinrBoputu mporecu B e1eKTPOSHEPTeTUYHHX, eIEKTPOTEXHIYHUX Ta eIeKTpOMeXaHi-
YHUX CUCTEMaX MPH iX MOJCIIOBAHHI HAa MEPCOHATBHOMY KOMIT IOTEPI.

ITPH 2

AHami3zyBaTH IpOLECH B EICKTPOCHEPTeTHUYHOMY, €JIEKTPOTEXHIYHOMY Ta eJICKTpOMe-
XaHIYHOMY 00JIaTHaHHI 1 BIATIOBIJHUX KOMIUIEKCAX 1 CHCTEMaX.

ITPH 3

3HaliTH BapiaHTH MiJBHUIICHHS eHEProe(eKTUBHOCTI EIEKTPOCHEPTeTHYHOT0, EJIEKTPO-
TEXHIYHOTO Ta EIEKTPOMEXAHIYHOr0 00JIaIHAHH i BIATIOBIAHUX KOMIUIEKCIB 1 CHCTEM

ITPH 6

Bonoaitin MmeTogaMu MaTeMaTHYHOTO Ta (hI3MYHOTO MOJICITFOBAHHS 00’ €KTIB Ta MPOIIe-
CiB y €JICKTPOCHEPTETHYHUX Ta €JICKTPOMEXaHIYHUX CHCTEMaX.

ITPH 7.

OmnaHoByBaTH HOBI Bepcii a00 HOBE MporpaMHe 3a0e3neUeHHs, TPU3HAYCHE IS
KOMIT FOTEPHOTO MOJICTIOBaHHS 00’ €KTIB Ta MPOLECIB y €IEKTPOCHEPTeTUYHHX, €IEKT-
POTEXHIYHHX Ta CIICKTPOMEXAHIYHUX CUCTEMAaX.

ITPH 11

OOwupaTyu HampsM HAyKOBOTO JOCII/DKEHHS Ta MPUHMATH B HBOMY Y4acTh 3 ypaxyBaH-
HSIM Cy4acHHX Ipo0JIeM B 00J1aCTi €IICKTPOCHEPTETHKY, EIICKTPOTEXHIKH Ta €JIEKTPO-
MEXaHiKu

ITPHc 17

3HaTH METOJIM OpTraHi3allii, TEXHOJIOTIIO Ta MPOIECH BUPOOHUIITBA EIICKTPOCHEPTii Ha
OCHOBI TPaIUIINHUX Ta BIAHOBIIOBAHUX JIXKEPEN €Heprii, Ta akyMyJIIOBaHHS €Heprii
JUISI MAHEBPYBAHHS 1 MIITPUMAaHHS OQJIAHCY B €HEPTeTUYHHUX CHCTEMax

ITPHc 18

3HaTH NPUHLUIN OpraHi3auii MpoLeciB TPaHCIIOPTYBAHHS Ta PO3MOIIEHHS €JIeKTpoe-
HEprii Ta NOTYXHOCTI B €JICKTPUYHUX CUCTEMaX 1 Mepe)kax BiJ TeHepallii 10 CrIoKuBa-
Ja.

ITPHc 19

3HaTH NPUHIMITK OpraHi3allii mpoueciB ynpaBiIiHHSI BHPOOHUIITBOM Ta PO3MOIIIOM
€JIEKTPOEHEprii B eIEKTPOCHEPIeTUUYHUX CUCTEMAX 1 CUCTeMax eJIeKTPOIOoCTauaHHs
CIIO’KMBaYiB.

CTpyKTypHO-JIOTIYHA CX€Ma BUBYEHHSI HaBUAJILHOT JUCIIUTUTIHI

[TonepeaHi TUCHUILTIHU:

Hacrynni qucrumoninu:

TeopeTuuHi OCHOBH €JEKTPOTEXHIKH

IIpoekTyBaHHS eNeKTPOCHEPTeTUUHUX 1 €JIeKT-
POMEXaHIYHHUX CHCTEM Ta MPUCTPOIB

Teopiﬂ ABTOMATHYHOI'O KCPYBAHHA

TexHosorii akymMy/IIoBaHHsI 1 MAaHEBPYBaHHS B
eHeprocucreMax

[TpoMucioBa enekTpoHika

HMucneruepcbke kepyBanHs Ta ACYTII enexr-
PUYHHX CTAHIIIN

Enextpuuni cranmii Ta miacTaHiii

SIKicTh eNeKTPUYHOI eHeprii Ta KepyBaHHS SIKi-
CTIO

EnexkTpomarHiTHI nepexifHi MpoLecy B eJIeKT-
POEHEPreTUYHHUX CUCTEMAaxX

CyJacHe Ta epCreKTUBHE 00JIaTHaHHS €JIeKT-
pPOEHEPTreTUYHUX CUCTEM

EnexktpomexaHiyHi nepexiiHi IPOLECH B €NeK-
TPOEHEPIreTUYHHUX CUCTEMAX




ONNC HABYAJILHOI JUCIIATIITHA

(pO3MoIi1 HABYAJIBHOTO Yacy 3a CEMECTpaMH Ta BUJaMU HaBYAIbHUX 3aHSTH)
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CriBBiJHOILIEHHS KUTBKOCTI TOJUH ayAUTOPHHUX 3aHATH J0 3arallbHOTO o0csTy ckianae 53 %:




CTPYKTYPA HABUAJIBHOI JTUCHUILITHA

No 3/m.

BI/IﬂI/I HaBYAJIbHUX 3aHATH
(J1, JI3, 113, CP)

Kinexicts ronun

Howmep cemecTpy (SKIIO TUCIUTUTIHA BUKJIAAETHCS
y IEKIJIbKOX CEMECTpPaX).
HazBu 3MiCTOBHX MOJTYIIiB.
HaiimeHyBaHHS TEM Ta MUTaHb KOXXHOTO 3aHSTTSI.
3aBlaHHs HAa CAaMOCTIHHY POOOTY.

(6a3oBa, JTONIOMIXKHA)

N

4

o | PeKoMeH10BaHa JTiTepaTypa

3microBuii MmoxyJsb 1.
MartemMaTu4yHe Ta KOMIT'I0OTEPHE MOIEJTIIOBAHHS €JIeKTPUYHHX Ta
eJIeKTPOHHMX cXeM 3 1onomMororo nporpamu Electronics work-
bench

JT1

Tema 1. Beryn. L HapuambHOT MUCIMITTIHA. 3HAUCHHS TaHOT HAB-
YaJIbHOI TUCIMILIIHY JIJIS 3a0€3NCUSHHS IHIINX MpoQeciiHMX HaBJa-
JBHUX JucIUIUTiH. OOCSAT HaBYAJIBHOTO MaTepiaiy, BUIH 3aHATh Ta
oprasizaiisi pod0TH JUIs HOTO 3aCBOEHHS.

J2

Tema 2. Ilini Ta BuaAM MOJENIOBaHHS €HEPreTHYHUX cucTeM. Po3-
BUTOK 1 Cy4acCHUIl CTaH CBITOBOI €HEPreTUKU Ta CHEPIeTUKU YKpa-
ian. [Ipobnemu cydacHOi CBITOBOT €HEPreTUKH Ta MUIAXH iX MOJ0-
naHHs. MozenroBaHHS pOOOTH CHCTEM EHEeprornocradaHHs. Bumau
MozemntoBaHHs. [Iporec MogenoBaHHs.

b.1-2

J3

Tema 3. 3acoOu /11 MOJIENIOBaHHS €IEKTpUUHUX cxeM. Ocolnu-
BOCTI MOJEJIIOBaHHS €JIEKTPUYHUX Ta €JNEeKTPOHHUX cxeM. [Ipo-
rpaMHi Ta KOMIT IOTEPHI 3aCO0M JJIsi MOJIEIIOBaHHS €NEeKTPUYHHUX
Ta EJIEKTPOHHHUX CXEM, IXHs 3arajbHa XapaKTepUCTHKA.

IT1

Tema 3. 3acobu a1 MOJENIOBAHHS €1EKTpUYHUX cxeM. [Iporpam-
HI Ta KOMIT'IOTEpHI 3acO0M Ui MOJIEIIOBAHHS €JEKTPUYHUX Ta
€JICKTPOHHMX CXEM, IXHsI 3arajbHa XapaKTEpUCTHKA.

b.1-2

JIP1

Tema 3. 3naitomctBo 3 porpamoro Electronics Workbench. Mo-
JICIIIOBaHHS €NIEKTPHUYHUX CXEM.

b.2

J4

Tema 4. 3actocyBanns nporpamu Electronics Workbench mis mo-
JIeIIOBaHHS cucTeM eHeprozabesneueHHs. I[Iporpama Electronics
Workbench Ta ii 3acTocyBaHHS [71s1 MOJCIIIOBAaHHS CHCTEM €HEPTO-
3abe3neueHHs. llepeBarm Ta Henmosiku mnporpamu. OcoOauBOCTI
MOJICITIOBAHHSI OKPEMHX EIIEMEHTIB CHUCTEM eJIEKTPOIIOCTAYaHHSI.
Bubip Ta HacTpoiika mapamerpiB eiaeMeHTiB. Po3paxyHok mapame-
TPIB CXE€MHU 3aMIIIEHHS ISl MOJICTTIOBAaHHSI CUCTEM E€JIEKTPOTIOCTa-
YaHHS.

b.2

I12

Tema 4. 3actocyBanns nporpamu Electronics Workbench ayis mo-
JIeNIOBaHHS CUCTEM eHepro3adesnedeHHs. Po3paxyHok mapaMeTpiB
CcCXeMu SaMiHleHHSI JJIs1 MOACTTHOBAHHSA CUCTEM CIICKTPOIMOCTAYaHHSA.

b.1-2

JIP2-
JIP3

Tema 4. 3actocyBanns nporpamu Electronics Workbench s mo-
JIETMOBaHHS CUCTEM eHepro3adbe3rnedeHHs. MoJIeMoBaHHsI TpaHC-
(dbopMaTopHOT MiACTAHII 3 MiKITIOYCHIM HaBaHTAKEHHSM Ta KOM-
MEHCYIOYUM TIPUCTPOEM

b.2

JI5

Tema 5. Ilpunagu, Ta iX 3actocyBaHHs B mporpami Electronics
Workbench. IMpunaau, Ta 0cOOIMBOCTI iX 3aCTOCYBaHHS B IPO-
rpami Electronics Workbench. Bukopucranas mynsTumerpy, oc-
nuiorpady, GyHKIIIOHATHLHOTO TeHepaTopy Ta OoimoTepa.

b.2




10

JI6

Tema 6. [ToOynoBa aMiIMTY104aCTOTHHX Ta (pa304aCTOTHUX Xapa-
KTEPUCTUK EJIEKTPUYHHUX Mepex. 3acoOu,I0 BHKOPHUCTOBYIOTHCS
JUISL aHAJIi3y EJEKTPUYHUX CXeM. 3aco0u /JIsl HACTPOMKH Ta BUOIp
rapaMeTpiB CUMYIISIIT POOOTH €IIEKTPUUHUX MEPEIK.

11

JIP4

Tema 6. [ToOynoBa aMiIUTYy104aCTOTHHX Ta (pPa304YaCTOTHHX Xapa-
KTEPUCTUK EJIEKTPUYHUX Mepexk. [1o0ynoBa 4acTOTHHX Xapakre-
PHUCTUK TpaHCHOPMATOPHOI MIFCTAHIT 3 pI3HUM HABaHTAKEHHSIM.

b.1-2

3microBuii MoayJab 2.
Mogae/il0OBaHHS €JIEKTPOTEXHIYHOT0 00JIaTHAHHS TA eJIeKTPHU-
YHHX cXeM 3a qonomoror nporpamu MATLAB 3 6i0sioTexkamu
SimPowerSystems u Simulink

12

Ja7

Tema 7. Onepamiitne cepenopumie Simulink. Ormsig 610i0TeKH
omokiB. CtBopeHHs: Mozeni. OCHOBHI MOXIJIMBOCTI MiJTOTOBKH Ta
penaryBanss mojeineii. OCHOBHI OJI0KH, 5IK1 ICHYIOTh B 010Ji0TeIT
Simulink

13

I13

CTBOpeHHH MAaTCMATUIHOI'0 OIIUCY MO,I[eJ'Ii

b.1,3

14

JI8

Tema 8. Cxitan 6i6miorexn 61okoB SimPowerSystems. Ckian 610-
JIOTEKH Ta TOJOBHI 0coO0MMBOCTI. OIMHMII BUMIPIOBAHb CIICKTPH-
YHUX Ta HEEJCKTPUYHUX BENWYWH. [l[iIBUINEHHS MIBUAKOCTI Ta
3MEHILEHHS MOXUOKU po3paxyHKiB. BukoHanHs cepiii oOumcioBa-
JHHUX EKCIIEPHMEHTIB.

b.1,3,

15

JI9

Tema 9. BumiproBasibHi Ta KOHTPOJIBbHI MPUCTPOi 6ibmioTexn O10-
kiB SimPowerSystems. BumiproBaibHi Ta KOHTPOJBHI MPHUCTPOI.
BumiproBau ctpymy ta Hanpyru. Mynsrumerpu. TpudasHi BuMi-
proBaui. BumiproBau iMnenancy.

b.1,3

16

14

Po3paxyHOK pe30HaHCHUX YacCTOT IS MEPEXKi SIEKTPOIIOCTaYaHHsI
3 KOHJICHCATOPHUMU PUCTPOSIMU

17

JIPS

Tema 9. BumiproBanbHi Ta KOHTPOJIbHI NPUCTPOi 610s110TEKH OJ10-
kiB SimPowerSystems. BumiproBaiabHi Ta KOHTPOJbHI MPUCTPOI.
BumiproBau ctpymy Ta Hampyru. Mynstumerpu. TpudasHi BUMI-
proBaui. BumiptoBay iMnenaHcy.

18

JI10

Tema 10. EnextporexHiuHl eleMeHTH 010J10TeKH OJIOKOB
SimPowerSystems. J[>kepena enekrpuunHux cirHaiiB. IlocnigoBHi
Ta mapanenbHi RLC enexktpuuni kona. JInHaAMi4H1 HaBaHTaXEHHSI.
Bumukaui enexktpuyHoi eHeprii. JIiHii enekTpUYHUX Mepex. 3a-
CTOCYBaHHS (1IbTPIB FAPMOHIK.

19

JIP6-
JIP7

Tema 10. EnexTpoTexHiuHi eneMeHTH O0101i0TeKH OJIOKOB
SimPowerSystems. [[xepena enekrpuunux cirHamiB. [locmimoBHi
ta napanenbHi RLC enexktpuuHi xona. JIMHaMi4HiI HaBaHTaXEHHS.
Bumukaui enextpuyHoi eHeprii Ta iHm. JIiHIT eNIeKTPpUYHUX Me-
pex. 3acTocyBaHHs (QiIBTPIB FApMOHIK.

b.1,3

20

I15

Po3paxyHOK mapameTpiB CXeMH 3aMIlICHHS IS SJIEKTPUYHUX Ha-
BAHTAXKEHb

b.1,3,

21

J11

Tema 11. MonentoBaHHsI IPUCTPOIB eHeprocuctemMu. Mogem piz-
HOMaHITHHX TpaHcopmaTopiB Ta iX ocobmauBocTi. Mojeni pi3Ho-
MaHITHHUX €JICKTPUYHUX MAIIIMH Ta X 3aCTOCYBAHHSI.

b.1,3

22

JIP8-
JIP9

Tema 11. MogenioBaHHSI IPUCTPOIB eHeprocucTeMu. Mojeni pi3-
HOMaHITHUX TpaHchopMaropiB Ta iX ocobmuBocTi. Mojeni pizHo-
MaHITHUX €JIeKTPUYHUX MAIUH Ta iX 3aCTOCYBaHHS.

b.1,3

23

J12

Tema 12. MopentoBaHHsI NPUCTPOIB €HEProcucTeMu. Mopemnro-
BaHHS €JIEMEHTIB CHJIOBOI €JIEKTPOHIKHM Ta MPUCTPOIB HA II OCHO-
Bi.

b.1,3

24

JIP10

Tema 12. MogentoBaHHSI NPUCTPOIB €HEprocucreMu. Mojemo-
BaHHS €JIEMEHTIB CHJIOBOI €JIEKTPOHIKM Ta MPUCTPOIB Ha I1iil OCHO-




JIP11 Bi.
3microBuii Mmoayas 3.
Moje/iloBaHHS CHCTEM eJIEKTPONOCTAYAHHS Ta IX J0C/IiAxKeH-
HA 32 g1onoMoror nporpamu MATLAB 3 6i0s1ioTexkamu
SimPowerSystems u Simulink

25 JI13 2 Tema 13. I'padiunuii inTepdeiic kopucryBaua. Pospaxynok cxem | b.1,3
BEKTOPHUM METO/IOM. JIMCKpeTHu3allis MoaeTi.

Po3paxyHOK cTalioHapHOTO PEKUMY POOOTH EIEKTPUYHOI MEPEXKi.
[nimianizanis TpudazHuxX cxeM, sKi BKIIOYAIOTh B ce0e eIeKTpHYHi
MamvHU. ["apMoHiYHMIA aHami3. BU3HaueHHs iMIIeqaHCy eJIeKTpH-
YHOTO KoJia. [HCTpyMeHTH JUIsl pO3paxyHKiB XapaKTepUCTHK HaMa-
THIYyBaHHS.
26 | JIP12 4 Tema 13. I'pacdiunmii intepdetic kopuctyBaua. Po3paxyHok cxem | b.1,3
- BEKTOPHUM MeToJoM. Juckperusauis mozeni. ['apMoHiuHMii aHa-
JIP13 Ti3.

27 JI14 2 Tema 14. CtBopenHs OiokiB it moaentoBaHHs. [IpuHnumm ix | b.1
cTBOpeHHs. bibOiioTekn HENMHIMHUX Mojeiei. ['0IoBHI KOMaHIU
Ui ynpasiiHHg Mozeutro. DyHkuii iHimiamizamii Mozeni Ta BU-
3HAYCHHST MAaTEMAaTUYHOI MOJIENI JIIHIHHOI YaCTHHU EJIeKTPUYHOT
CXEMHU.

28 | JIP14 2 Tema 14. CtBopenHs OnokiB ans moxentoBanHsA. [Ipuanmmu ix | b.1,3
CTBOpEHHS. bi0i0TeKN HEMHINHUX MOJIEIICH.

29 J15 2 Tema 15. Ilpuctpoi FACTS 3  06iOmioreku  6mokiB | b.1,3
SimPowerSystems Ta iX HmpU3HAYEHHS B EIEKTPOCHEPTETUYHHUX
cucTeMax. MoaentoBanas BEC Ta CEC 3aco0aMu
SimPowerSystems.

30 | JIP15 4 Tema 15. Ilpucrpoi FACTS 3  6i0Gmioteku  6mokiB | b.1,3

- SimPowerSystems Ta iX NpU3HAYEHHS B €JIEKTPOECHEPreTHYHUX
JIP16 CUCTEMAX.

31 JI16 2 Tema 16. BuBueHHS XapakTepHUCTUK Ta JOCHIKEHHsS noBediHku | b.1,3
cHCTEM €JIEKTPONOCTa4YaHHS 32 JI0IIOMOTOI0 3ac00iB
SimPowerSystems.

32 I16- 6 [IpencraBieHHs Ta 3aXUCT KYpCOBHX pOOOT CTYACHTIB

I18
33 CP1 6 BuBuenHs ocoOnmBocTeil poOoTH cTaTMUHUX HepeTrBoproBaueil | b.1,3,
pEaKTUBHOI MOTY>KHOCTI 5
Pazom 86
(ronun)
ITpumiTkn

1. Homep cemecTpy BKa3yIOTh, SKIIO AUCIUIUTIHA BUKIIAAETHCA Y AEKUTBKOX CEMECTpax.
2. Y noxa3uuky «Pa3om (rofwH)» KUIBKICTh TOAWH Oy/e BIAPI3HATHUCS Bij 3aranbHOI KUTBKOCTI ayJUTOPHUX TOJUH Ha
KUTBbKICTh TOJIWH, IO Bi/Be/IeHA HA BUBUCHHS TEM Ta MUTaHb, SKi BUBYAIOTHCS CTYACHTOM caMOCTiiHO (1. 3 moaatky 8).
3. VY rpadi 5 BkazyeThcst HoMep BiAmoBigHO 10 Jomarky 14.




CAMOCTIHHA POBOTA

N Ha3Ba BuiB caMOCTIHHOT poOOTH Kinekicte
3/m TOIUH

1 OrnparbOByBaHHS JIEKIIITHOTO MaTepiay 16

2 [TinroToBKa 0 MPaKTUYHUX 3aHSThH 16

3 ITinroroBka 10 1a00paTOPHUX 3aHATH 16

4 CaMocCTiliHE BUBYEHHS TEM Ta IIMTaHb, Kl HE BUKJIAIAIOTHCA Ha JEKIIHHUX 6

3aHATTAX
5 [TizroroBKa iHIMBIAYAJILHOTO 3aBJIaHHS — KypcoBa poOoTa 16

Pazom

70




IHAUBIAYAJIBHI 3AB/IAHHSA
Kypcoga po6ota

(B iHAWBITyaNbHOTO 3aBIAHHS)

3/

HasBa iHIuBITyansHOTO 3aBIAHHS
ta (ab0) f1oro po3aiiB

TepmiHN BUKOHAHHS
(Ha TKOMY THIKHI)

InnuBinyansHe 3aBIaHHS:

[TigroToBka Ta 3aXHUCT KypCOBOi poOOTH 3 HABYAIBHOI JUCIIMILII-
HU «MOJIETTIOBaHHS EIEKTPOSCHEPTETHYHUX 1 eTIEKTPOMEXaHIUHUX
CHCTEM Ta IPUCTPOIB»

3aBaHHS 3TiIHO BapiaHTy CIPHUSIOTh 3aCBOEHHIO MaTepially Ha-
BYAJIbHOI NMCIUILIIHYM Ta O3HAKOMJICHHIO 3 3aCO0aMH ITiIBUILICH-
HS IKOCTI CJIEKTPOCHEPTIi B €JICKTPHYHUX MEPEKax.

O6csr 3aBnanus: 15-20 apkynriB NOSCHIOBAIBHOT 3aITMCKH.

14




METOJIHN HABYAHHSA

BUKOpHCTOBYIOTHCSI pENPOTYKTHBHI METOIM HABYAHHS 3 ONIOPOIO HA ToeTarHe (OpMyBaHHS
PO3YMOBHX [Ii}i 3 €IEMEHTaMH aKTHUBHUX METOJIB HABYaHHS.

OcHOBHaA peKOMEHAAIIIST 3BOJIUTHCS 710 3a0e31eYeHHsT pIBHOMIPHOI akKTUBHOI poOOTH CTYy/Ie-
HTIB HaJl KypCOM MPOTATOM HaBYAIHHOTO pOKYy. BoHM MOBHHHI IpOopoOIsITH MaTepiain mpocIyXxaHux
JICKIIi¥, aKTHBHO BUKOPUCTOBYBATH NIPOTPAMHI MAKETH.

[1ig yac BUBYEHHA KypCy CTyJCHTaM mependaueHo BUKOHAHHS HACTYITHUX BUJIB pOOIT:

- aHaIi3 TEOPETUYHOTO MaTepiary;
- mpopoOKa JISKI[IHHOTO MaTepiany;
- TIATOTOBKA JI0 CEMECTPOBOIO KOHTPOIIIO.

CamocriifHa poOoTa CTyJeHTa BKJIIOYAa€ BUBYCHHsI JICKIIIHHOTO MaTepiaiy, IMiJArOTOBKY 0
CEeMECTPOBOTO KOHTPOJIIO, BUBYCHHS JI0IaTKOBOTO Marepiaiy. [[is miAroToBKU ciii BUKOPUCTOBY-
BaTU METOJMYHI MOCIOHUKY Ta BKa31BKH J0 Ja00OpaTOPHUX POOIT, a TAKOK MaTepiaau JICKITIH.

[Tig yac BUKOHAHHS 3aBJIaHb, SIKi BAHECEHO JI0 CAMOCTIMHOT'O HaBYaHHS, HEOOX1THO TOPST 13
0167mi0TeyHUM (POHIOM YHIBEPCUTETY KOPUCTYBATHUCSA PI3HOMAHITHUMHU 0a3aMM 3HaHb, IO PO3Ta-
HIOBaHi B Mepexi [HTepHeT.

METOAU KOHTPOJIIO
IlincyMKoBHii KOHTPOJb — ICIIUT.
IToTOYHMI KOHTPOJIb.
Vi nekuii JUCHUIUTIHU 3aBEPLIYIOTHCS MUTAHHSIMU JIJIs1 IOBTOPEHHS, HA K1 CJIiJ BiAIOBIC-
. KOHTpONb 3MIHCHIOETHCS TiJ] Yac ONMUTYBAaHHS Ha JICKIISAX, IIOTOYHOTO KOHTPOIIO 3MICTOBHUX
monyiiB. [Ipu omiHII BpaXOBYEThCSI 3HAHHS TEOPETUYHOTO MaTepiany, TTMOMHA BUBYCHHS PEKOMeE-
HJIOBAHOI JIiTepaTypH, TOBHOTA BINOBIIel HA KOHTPOJIbHI 3alTUTaHHS.

Kpurepii oniHk#n KOCTi 3HaHb CTY/I€HTIB:

BinmiHHO OIIIHIOIOTH CTyJIeHA, SIKMM TIMOOKO Ta HAIIHHO 3aCBOIB MPOrpPaMHUI Martepial,
BUYEPITHE, MTOCIIJOBHO, TPaMOTHE Ta JIOT1YHE 3J1aro/KEHO HOro BUKJIAB, y BiAMOBIAL MOB’A3aB TEO-
pil0 3 MPAKTUKOIO, MOKa3aB 3HAMOMCTBO 3 MOHOTPadivyHOIO JITEPATYpOr, MPOrpPaMHUM 3a0e3Iie-
YeHHSIM (KUTbKICTh oTpuManux O6amis 90-100).

JloOpe OLIIHIOIOTH CTYyJI€HA, IKUIl TBEPAO 3HAE MPOrpaMHUIN MaTtepiall, TpaMOTHE Ta MO CYTI
Horo BUKIIaJae, He MPUITYCKAE CYTTEBI HETOYHOCTI Y BIAMOBI/I Ha 3aMUTaHHS, IPABUIBHO 3aCTOCO-
BY€E TEOPETUYHI MMOJIOKEHHS IPU BUPILIEHH] MPAKTUYHUX MUTaHb 1 331a4: B (KUIBKICTh OTpUMaHUX
6aniB 82-89), C (kinbKicTh OTpuMaHux OamniB 75-81).

3a10BiIbHO OLIIHIOIOTH CTY/EHA, KU 3HA€ TUIBKK OCHOBHHI MaTepiall, HO HE 3aCBOiB Horo
JeTanel, y BIAMOBII MPUITyCKae HETOYHOCTI, HEJJOCTaTHRO MPAaBUILHO (JOPMYIIOE OCHOBHI 3aKOHH
1 mpaBuia: D (KUIbKICTh OTpUMaHuX 0amiB 64-74), E (kuibkicTh oTpuMaHux 0aniB 60-63).

He3an0BijiIbHO OIIHIOIOTH CTY/IEHTA, SIKUW HE 3HA€ 3HAYHOI YaCTUHU MPOrpaMHOro Martepia-
oy, mpumyckae cyTTeBl mommiku FX (kUibkicTh oTpuManmx ©OaimiB 35-59), HE3amoBiIBHO 3
000B’SI3KOBUM MMOBTOPHUM BUBYECHHSM TUCHUILTIHU F (KibKicTh oTpuManux 6aniB 0-34).

Ilepenik 3anuTanb A5 NIATOTOBKH A0 icIUTY:

* Omnepariitae cepenonuiie Simulink. 3acTocyBaHHS 17 MOACITIOBAHHS €JIEKTPOMEXAHITHIX
HPUCTPOIB Ta CUCTEM €HEPrornoCTayaHHs.

* Ornsnay 616mioreku 6iokiB Simulink. Yacto BukopucroByBaHi 61oku. [IpuHimnu
BUKOPHUCTAHHS.

» CtBopeHHs Mozeini. OCHOBHI €JIEMEHTH BiKHA MOJICITI.

* OCHOBHI TPHUITOMU MIATOTOBKH Ta peaaryBaHHs Mojeni. JloqaBaHHs TEKCTOBHX HAIKCIB.
Buninenus o0'exTiB. 3'eqHaHHs OJIOKIB.

* BcraHoBneHHs mapaMeTpiB po3paxyHKY MOJIEN Ta BUKOHAHHS pO3paxyHKy. Bruims BuGpanux
napameTpiB Ha oTpuMaHe pimeHHs. [1igBUIIeHHs IIBUIKOCTI Ta TOYHOCTI PO3PAXyHKIB.

» O ocHoBHOI 010110Texku Simulink. Cknax 010/110TEKH Ta OCHOBHI OCOOJIUBOCTI.

* bi6mioreka 6mokiB SimPowerSystems. Ckiaa 610110TEKH Ta OCHOBHI OCOOJIMBOCTI.

* Jxepena eIeKTPUYHOI eHeprii, IX BUKOPUCTAHHS ITiJ1 4aC MOAETIOBAHHS.



« Tpudasne mxepeno Hanpyru. Moro 3acTocyBanHs mix yac MojeoBaHHs. OOMEKEHHS Y
BUKOPHCTaHHI.

* Tpudasue nporpamoBane mxepesno Hanpyru. Pexumu pobotu. Ilpukinan BUKOpUCTAHHS.

* BumiproBanbHi Ta KOHTPOJIBHI IPUCTPOI, 1110 3aCTOCOBYIOTHCS y CHCTEMaxX KOMII'FOTEPHOT0
MO/JICITFOBAHHSI.

* BumiproBaui cTpyMy Ta Halpyrd, MOKIMBOCTI 3aCTOCYBaHHSL.

* MynbTHMETp Ta HOTO 3aCTOCYBAHHS Y MOJEIsIX. BHOip cUrHATIB, 110 BUMIPIOIOTHCS.

* Tpudasuuii BUMiproBay eJIeKTpUYHUX [TapaMeTpiB Ta HOro 3aCTOCYBaHHS 1] yac
MO/ICJIFOBAHHS CUCTEM €JIEKTPOIOCTaYaHHSL.

* BumiproBau moBHOTO ONOPY Ta HOTo MpHU3HAYCHHS. BUKOPUCTaHHS YaCTOTHHUX MOKA3HUKIB ITiJ]
yac aHaJli3y CUCTEM €HeprornocTayaHHs.

* MoieoBaHHs eneKTpoTeXHiuHuX npuctpois y MATLAB. Ix pisnoBuau Ta 0co6muBocTi
3aCTOCYBAHHS.

* EnekTpoTexHiyHi eJIeMEHTH — JIAHIIOTH Ta HaBaHTaxeHHA. [Ipuznadyenns. OCHOBHI
XapaKTEPUCTHKH.

* Tpudasune nunamiune HaBanTaxxeHHs. [Ipu3HaueHHs. OcOOIMBOCTI 3aCTOCYBaHHSI.

* ['po303axucHUil PO3PSIIHUK Ta MOJICIIFOBAHHS €JIEMEHTIB 3 HEJIIHIHHOIO BOJIbTAMIIEPHOIO
XapaKTEPUCTHKOIO

* Tpudaszuuii BUMHKay 3MiHHOTO CTpyMy. MOX/IHBOCTI BUKOpUCTaHHS. OCHOBHI
XapaKTEPUCTHKH.

* Tpudasuuii koporkozamukad. IIpu3HadeHHs Ta 3aCTOCYBAHHS.

» MojientoBaHHs JIiHIN eNleKTponepeaad. 3aCTOCYBaHHS ITi]] Yac MOJICTIOBAHHS CHCTEM
esiekTporioctayaHHs. OCHOBHI XapaKTePUCTHKH.

* MopemtoBanHs poO0TH cHI0BHX TpaHchopmaropiB. Tunu mosaeneir. OCHOBHI 3/1i0HOCTI.

* Tpudaszuuii cunouit rapmoHiiiauid GineTp. [lpu3nayeHus. PisHoBUAM.

* EnemenTu cuioBoi enekTponiku. [Ipusnauenns. Meroau pearizaiii.

* VuiBepcanbuuit mict. Moro mogeni. OcHoBHI XapakTepucTikH. CIIoCOOH 3aCTOCYBAHHS.

* Enextpuuni mamumnu 13 616miotexu SimPowerSystems. MoxJIMBOCTI 3aCTOCYBaHHS Mij yac
MO/JICJTFOBAHHS.

* Mammna noctiitHoro ctpymy. CriocoOu 3aBlaHHS TapaMeTpiB Moeli. BuMiproBaHi
napameTpH.

* AcunxponHa mamHa. CriocoOu 3aBaHHs TapamMeTpiB Mojiesi. BuMiproBaHi mapameTpH.

» CunxponHa mamuHa. Criocobu 3aBJJaHHs apamMeTpiB Mojieni. BuMiproBaHi mapamerpH.

« BII0K BUMipIOBAHHS 3MiHHOT eeKTPHYHOT MamuHK. I0ro BUKOPHCTAHHS P MOJIETIOBAHHI
€JIEKTPOMEXaHIYHUX MPUCTPOIB Ta CUCTEM EHEPrONOCTauyaHHs.

* CTaTUYHUI KOMIIEHCATOP PEaKTUBHOI MOTYXHOCTI. [Ipu3Hauenns moneni. OCHOBHI apaMeTpu
Ta peKUMHU pOOOTH.

« ['paciunmii inTepdeiic kopucrysaua Powergui. Mloro 3acTocyBaHHs IIpH MOJICTIOBAHHI
€JIEKTPOTEXHIYHUX MTPUCTPOIB Ta CUCTEM €NIEKTPONOCTauYaHHS.

* Po3paxyHoK cxemu BeKTOpHUM criocobom. [lepeBaru 1 HemOTiKH.

* Jluckperusaiiist Mozeni. Bruims kpoky auckperusarii Ha poOOTy MOJIeNi Ta pe3yabTaTu
MO/ICITFOBAHHSI.

* I'padiunuii inTepdeiic kopuctyBaua Powergui. PozpaxyHok pexumy, 1110 BCTAHOBHUBCS.

* I'padpiunnii inTepdeiic kopuctyBaua Powergui. [Himianizamnis TpudasHux cxem, ki MICTSITb
€JIEKTPUYHI MALIHHH.

* I'padpiunnii inTepdeiic kopucrtyBaua Powergui. BuznaueHHs aMILTITy JHO-4aCTOTHUX
XapaKTEPUCTHK €IEKTPUUHUX KiJI.

* I'padpiunnii inTepdeiic kopuctyBaua Powergui. ["lapMoHiitHUI aHaTI3 OTPUMAHUX CUTHAIIB.
Oco06MBOCTI 3aCTOCYBAHHS.

* CTBOpEHHS €JIEKTPOTEXHIYHUX OJIOKIB KOpHUCTYyBaya.



PO3MIOALJI BAJIIB, AKI OTPUMYIOTH CTYJAEHTHU

[ToTouHe TecTyBaHHS Ta caMOCTiifHa poOoTa [Tincym- | Cyma
KOBHI
Tect (ic-
TINT)
3micToBUN MOAYIb | 3MicTOBUN MOIYIH 2
TIL | T2 | T3 | T4 | T5 | T6 | T7 | T8 | T9 | TI10 | TIl | TI2
2 2 2 3 3 . 2 _ 3 3 3 3 4 4 25 100
3MICTOBUI MOJYJIb 3
T13 | T14 | T15 | T16
4 4 | 4 | 4
KypcoBa po6ota
[losicHioBanbHa 3anucka | LmrocTpatuBHa yacTUHA 3axuct poboTu Cyma
8 4 13 25
[IIkana ominroBaHHs: HamioHanbHa Ta ECTS
Cywma GauiB 3a Bci Orinka O11iHKa 3a HALIOHAJILHOIO MIKAJIOKO
BU/JY HaBYAJIbHOI ECTS JUTS €K3aMeHY, KypCOBOTO MPO- | AJIS 3AITIKY
TiSTBHOCTI eKTy (poboTH), MPaKTUKU
90 — 100 A BiIMiHHO 3apaxoBaHO
82— 89 B nobpe
75 - 81 C
64 — 74 D 3aJI0BITBHO
60 — 63 E
35-59 FX HE3aJ0BLIBHO 3 MOMKJIUBICTIO HE 3apaxOBaHO 3 MOXKJIMBI-
MOBTOPHOTO CKIIAJJaHHS CTIO TIOBTOPHOT'O CKJIa/IaH-
Hsl
0-34 F HE33/10BUIBHO 3 00OB'I3KOBUM | HE 3apaxoBaHO 3 00OB's3-
MTOBTOPHUM BUBYCHHSIM JTUC- KOBHM MTOBTOPHHUM BH-
HUILTIHA BYEHHSAM JUCHUILIIHA
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PEKOMEH/IOBAHA JIITEPATYPA

HaiimenyBaHHs HaBYaJIbHOL
JiTepaTypu

Ne
3MICTOBOI'O
MOYJIsSt

Pix
BUIAHHS

ABTopH

Bba3zoBa

MozenupoBaHHe JIEKTPOTEXHUUECKUX YCT-
poricte B MATLAB. SimPowerSystems u
Simulink. — M.: JIMK IIpecc, 2007. — 288 c., u.
(Cepus «IIpoextupoBaHuey).

2,3

2007

UYepnsix U.B.

UYepnspimos H.I'., Yepnsbimosa T. 1.
MopenupoBanue u anainu3 cxem B Electronics
Workbench: Yue6.-meton. nocooue. Tam00B:
W3n-Bo Tamb6. roc. TexH. yu-ta, 2005. 52 c.

2005

UYepnspimes H.I'.

JxennybaeB A.-3. P. MATLAB, Simulink u
SimPowerSystems B 3J1eKTpOIHEpreTHKE:
yueOHOe ocoOue ISl CTYI€HTOB, 00yJYaroIINXCs
10 HarpasiieHuIo noArotoku 140400.62
"DJIEKTpOIHEPreTUKA U SJIEKTPOTEXHUKA", TIPO-
¢wie "DnextpocHabkenue" / [Hxkenayoaes A.-3.
P., AnueB U. . — Yepkecck: UL CeBKag-
ITTA,—136c.

2,3

2014

JlxenayOaeB A.-
3.P.

[lIToB6a C.J[. MeTonu onTuMizarlii B cepe10BH-
i MatLab. JlaGoparopuuii npaktukym. HaBua-
JIbHMI nociOHUK. - Binauig: BATY, 2001. —56¢.

2001

[lIToB6a C./]

HBanos B.C., Cokxonos B.U. Pexxumbl motpe6-
JIEHUS ¥ KaUECTBO JJIEKTPOIHEPTUU CUCTEM
AIIEKTPOCHAOKEHHS MPOMBIIIIEHHBIX IPEIIPHsI-
tui. M.: DHeproatomusaar, 1987 r., 336 c.
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HBanos B.C.,
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Kprokos A.B., 3akaprokun B.II., Coxonos B.1O.
MozenupoBaHHe CHCTEM JIEKTPOCHAOKEHUS C
MOIIIHBIMHA TOKOIIPOBOIaMU: MOHOTpadust / o
pen. A.B. Kprokosa. — Upkytck: UpI'VIIC. —
2010. — 84c.
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2010

Kproxos A.B.

DneKTpooOOpyAOBaHUE MIEKTPUIECKIX CTAHITHIMA
u noactanim — M.: AKADEMA
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2004
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Kopenesa JL.K.,
UYupkosa T.B
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https://www.mathworks.com/products/simscape-electrical.html#power-networks
https://new.siemens.com/ru/ru/produkty/energetika/vysokoe-napryazhenie/facts.html
https://new.abb.com/facts/ru/pochemy-facts/tehnologii-izmenivshye-mir-facts
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