ITPOT'PAMA
BCTYIHOTO iCIIUTY 3i CIEeiaJJbHOCTI
G3 «EnexkTpuyHa iHKeHepis»
JJIsI BCTYITHHKIB OCBITHBO-HAYKOBOT0 cTyneHs1 10KTop ¢pinocodii (PhD)

[Iporpamy BcTynHoro icnuty 31 cneuwiansHocTi G3  «Enektpuyna
1HXKEHepis» po3pobsieHO B 00CsI31 MPOrpaMu piBHsA BUILOT OCBITH MaricTpa 3 JaHoi
CTEMIaIbHOCTI Ta TMPH3HAYEHO ocobaM, ski 3700yJH BHILY OCBITY 3a CTyIEHEM
marictpa (OCBITHBO-KBATI(PIKAMIAHOTO PIBHS CrIEMIajicTa), 1 Kl MAlOTh JOCTaTHIN
pIBeHb TEOPETHYHMUX 3HAHb, YMIHb, HABHUUYOK Ta IHIIUX KOMIETEHTHOCTEH, I
NPOAYKYBAHHS HOBHX 1/I€H, OBOJIOMIHHS OCBITHBO-HAYKOBOIO TMPOTPaMorio
MIArOTOBKU 3700yBaya BHILOI OCBITH CTyneHs aokropa ¢uiocodii, a Takox
MPOBEICHHS BJIACHOI0 HAYKOBOTO JOCIIDKSHHS, Pe3yJIbTAaTH AKOTO MAlOTh HAYKOBY
HOBM3HY, TEOpEeTUUHE Ta/ab0 MpaKkTU4YHE 3HAUYEHHS. BCTyNmHUK 1O acmipaHTypu
MOBUHEH TTPOAEMOHCTPYBATH MOBHOTY 3HaHb 3 TEOPIi Ta MPAKTUKH JUCLHUILIIH, 10
BHHOCSITHCSI Ha BCTYITHE BUMIPOOYBAHHS: €JIEKTPUYH] MALIMHU, €JIEKTPUUHI anapaTH,
eJICKTPOMArHiTHI PO3PaxXyHKH, CHELiajibHI €JIEKTPUYHI MAIUIMHH, ChellalibHi
NUTAaHHSA TEOpli ENEKTPUUYHMX MAalIMH Ta arnapariB, TEXHOJIOTIs BHPOOHWITBA
CIEKTPHYHUX MAIIWH, KEPOBAaHI €JeKTPHYHI MALIMHMA Ta eJIEeKTPOMAarHiTHa
CYMICHICTB, TEOPISi EJEKTPONPHBOAA, CHCTEMH KEPYBAHHS EJIEKTPOTIPHUBOAOM,
ABTOMATH30BaHI CHCTEMH KOHTPOJIIO i OOMIHY €HEepropecypciB, aBTOMAaTH30BaHUA
€JIEKTPONPHBOJI THIOBHUX TPOMHCIIOBUX MEXaHI3MIB, CHCTEMU TIEPETBOPEHHS
eHeprii Ta KepyBaHHS EHEPrornpouecamMH, MaTeMaTHYHI METOAW OMTHMI3aLli Ta
CHCTEMHU ONTHMAJIbHOrO KEPyBaHHsA. BCTYMHUKU [0 acmipaHTYpH NMpPH CKJaJaHHI
BCTYITHOT'O JCIUTY 31 CHEMIaAbHOCTI MAalOTh 3HATH TEOPIIO, BMITU PO3B’S3yBaTH
¢daxoBi 3ama4i, yMITH 3A1iCHIOBaTH BUOIP BIAMOBIHUX PO3PAaXyHKOBHX METOMMUK,
3aCTOCOBYIOYM NMPH LbOMY METOAMUYHWH amapar Ta IHCTPYMEHTapid 3a3Ha4eHHX
avcudiunie. PiBeHb 3HaHb, YMIHb 1 HAaBMYOK BCTYMHMKIB [0 acCHIPaHTYpH
OLIHIOETHCS GallaMM BIAMOBIHO 0 KPUTEPIiB OLIHIOBAHHS. |

IMPOBEJIEHHSI ICIIUTY
Berynawii icnut 31 cnemanbHocTi G3  «EnexkTtpuuHa 1HXKeHepis» Ui
BCTYITHHMKIB OCBITHbO-HAYKOBOr0 cTyneHs aoktop ¢inocodii (PhD) npoBoautses y
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BUTJIAMAI TeCTy. BCTymHUMN ICTUT MPOBOANTECS OYHO, B TIPUMILIIEHHAX YHIBEPCUTETY.

Y BUHATKOBHMX BHUNAAKAX, ICIUT MOXE MPOBOIAMTUCS Y JWCTAHLIHHOMY
¢dopmati, 3 BUKOpUCTaHHIM iH(opMmaliiiHoro ceppicy CucTeMH IUMCTaHLiHOrO
HaguanHs HY «3anopi3bKa MOMTEXHIKa» (IS KaTeropii BCTYMHUKIB, BU3HAYEHUX
[Ipapunamu  npuiiomy Ho HauionansHoro  yuiBepcurety  «3amopisbka
nomTexHika»). [Ipy BUKOpHUCTaHHI AMCTAHIIIHOTO (hopMaTy MPOBEAECHHS iCIUTY,
000B’A3K0BOIO € npoueaypa 11eHTUdiKaLil BCTynHUKA Ta Bigeodikcalii icnury.

BukopucranHs  BCTYMHUKOM  Oyab-sSKHX  JOJATKOBHX  Marepialis,
JOBITHUKIB, €JIEKTPOHHUX MPUCTPOIB Ta PECypCiB, AOMOMOIH CTOPOHHIX OCi0 min
Yac CKJIQJIaHHs ICIIUTY HE JOMYCKAETHCS.

KPUTEPIT OIITHIOBAHHSI

OuintoBanHs 3a1icHIoeThes 3a 100-0aibHOIO MIKAIO, a00 yXBAIOETHCA
PILIEHHS PO HEraTUBHY OLIHKY BCTYMHUKA «HE3a10BLILHOY.

Kosxuuii BapianT TectiB MicTUTh 40 MUTaHb, BIpHA BIAMOBIAL HA KOXKHE 3
SKUX OLIHIOETHCA B 2,5 Oanu.

Tect MOXe TPOBOAUTHCH K 3 BUKOPUCTAHHSM TMAarepoBUX HOCIIB, Tak 1 3
BUKOPUCTaHHAM KoM 'totepa B CucreMi JAMCTaHIIMHOrO HaBuyanHs HY
«3anopi3bka MoJyiTexHikay. SIKio poOdOTa BHKOHYETHCS HA MANEPOBOMY HOCII,
NMUTAHHA, B SIKMX 3a3HAYEHO OisbIe OHi€el BiAMOBI/, OLiHIOIOTHCs B 0 GaiB (OKpiM
BUIAKIB, KOJIM OJIHA 3 BIAMIYEHUX BIJAMNOBIICH HA 3alIMTAHHS aKyPaTHO 3aKpeciieHa
BCTYIMHHUKOM, a 1HIIIa 3a3HaY€Ha aKypaTHO Ta YITKO).

Yci nonepeaHi KPOKH Ta MIPKYBaHHs, IO MPHBOAATH A0 BIAMOBIAL Ha
MUTaHHSA, MOYKYTh BHKOHYBATHCS BCTYITHMKOM Ha YEPHETIN, Ta HE OepyThCS 0
yBaru Mpw OLIHIOBaHHI POOOTH.

3MICT ITPOI'PAMMUM ICITUTY

[Ipy miaroTroBUl 3aBAaHb  BCTYMHOrO  ICOMTY 31  CHELIaJbHOCTI
G3 «Enexrpuuna 1HXKeHEPIs» KOMICIS BUAUTHIIA TaKl OCHOBHI PO3ALITH 3 MEPETIKOM
TEM:

P03BUTOK eHepreTHKH i eJIeKTPOTEeXHIYHOT MPOMHCJIOBOCTI B YKpaiHi i
32 KOPAOHOM. IcTopist pO3BHTKY eJIeKTPOMeXaHiKH

HaykoBi mpoGnemu 1 TeHACHLII PO3BUTKY €JIEKTPOMAIIMHOOYIyBaHHSI.
BupoOHUIITBO €IeKTPOCHEPTii Ha TETUIOBHUX, TAPABIIYHUX 1 aTOMHMX CTAHIMINAX.

PO3BUTOK €/EKTPOTEXHIYHOI MPOMMCIOBOCTI Ha Cy4yaCHOMY eTari i Ha
TIEPCIIEKTHBY .

Bunyck typ0o- 1 rigporeHepaTopiB, MalllMH €IMHUX CEpiM, MOOYyTOBUX
CJICKTPUYHUX MaIlIWH, TpaHcopMaTopiB 1 CHeialbHUX MamuH. [luTanHsg
edekTrBHOCTI 1 sKocTi. OXOpOHAa HABKOJIMIIHBOIO CEPEHOBHINA (IOBKILIA).
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EnexTpomexaHiuHe nepeTBOPEHHS €HEPrii — OHE 3 HAMBAXKITMBIIIIMX TTEPETBOPEHD
eHeprii B MaTepiaibHOMY BUpPOOHUUTBI. Enexrpomexaniuni marepianu, (izvuuHi
BJIACTUBOCTI 1 FPAHMUYHI HABAHTAXKEHHSI.

[IInsx¥ MABHIIEHHS MUTOMOI MOTYXHOCTI €JIEKTPUYHHUX MALIWH, CIIOCOOH
OXOJIO/UKEHHS, 1X XapPAKTEPUCTHKH.

OCHOBHI NOHSITTSI €JIEKTPOMATHITHOIO MOJISI | €JIEKTPUYHHX KL

3arajibHa XapaKTEPUCTHKA 3aJa4 Teopii eNEKTPOMArHiTHOrO MOJIs Ta TeOpIi
ENIEKTPUYHUX 1 MarHiTHUX KuUl. OCHOBHI PIBHSHHS €JIEKTPOMACHITHOrO IOJS B
iHTerpanabHid  ¢dopmi. EHepris, cumu 1 MexaHiuHI MPOSBH  EJIEKTPUYHOrO 1
MarHiTHoro moJiiB. OCHOBHI TapaMeTpHW EJIEKTPUYHUX 1 MAarHiTHUX TOJIB B
iHTerpanbHid  ¢dopmi. [locTaHoBKa 3amauy  aBTOMATM30BAHOIO IPOEKTYBAHHs
EJIEKTPOTEXHIUHHUX TTPHCTPOIB.

Teopist NiHITHUX eJIGKTPHYHUX KiJT

EnexTpuuHi 1 €NEKTPOHHI KOJia B CHCTEMax Mepejadi 1 MepeTBOPEHHs
ereprii ta 1Hdopmamii. Kmacudikamis xim 1 iX ejgeMeHTiB. J[BOMOJIOCHUKHK 1
OararonomocHuku. KepoBani mkepena. [HIykTHBHO-3B's13aH1 enemenTu. ['padu i
TOIMOJIOTTYHI MATPHULI €JIeKTPUUHMX CXEM, TOMOJOriuHl piBHAHHA. 3akon Oma s
y3arajbHEHO! BITKH, MaTPHYHI KOMIIOHCHTHI PIBHAHHSA. By30Bi 1 po3mmpeHi
BY3JIOBI PIBHSIHHS, KOHTYPHI PIBHAHHS. YUCENIbHI METOAH PO3B’SI3KY PIBHSIHb KiJl
Mpy ycTajleHux pekumax. TouHi Ta 1tepamiitHi metoau. Meron ["ayca; po3sknan
MaTpHLlb Ha TPUKYTHI CHIBMHOXXHHUKH, UHCEJIbHI METOAM OOCPHEHHS MaTpHllb.
YMOBH 301KHOCTI ITepalliHUX METOMIB. PO3paxyHOK BXIIHHX 1 MEPEIaTOYHHX
¢dbyHKiE B cuMmBoiuHIi popmi. Tormonoriuni Metoau anaimizy. CHrHanbHi rpadw |
iX 3aCTOCYBAHHs 10 aHAJI3Y €JIEKTPHUHHUX KIJI.

bararoda3ni koja. Po3paxyHOK CcUMETPUYHHUX | HECHMETPUUYHHUX
Tpuda3zHux Kiji. MeToa CHMETPHUYHHUX CKJIAJ0BHX.

bararonontocHuky; Marpuul OaratonotocHUKIB. OCHOBHI  PIBHAHHA
PEryJISIPHUX YOTHPHUITOIIOCHHUKIB. XapaKTePUCTHIHI OMOPH 1 KOS(ILIEHT Nepeaaul.
3acTymHI CXEMH B3a€EMHUX 1 HEB3AEMHHUX UYOTHPHUIOIIOCHUKIB. 3'€IHAHHA
YOTHPHIMOIFOCHUKIB. HOTHPHIOIIOCHUKU 13 3BOPOTHUMH 3B'si3kamu. OcoOIMBOCTI
dopMyBaHHs PIBHSIHB KiJl 13 0araTONMONIIOCHUMK KOMIOHEHTaMHu. [10puaHi piB-
HsHHS. ['1paTopu 1 KOHBEPTOPH OMOPY.

EnextpuuHi Koyia 3 HerapMOHIYHHUMH HAnpyraMu i cTpymamu. [ apMoHIaHMiA
aHamiz nepioguuHux (QyHkuiid. Jlitoye 3HayeHHs 1 moTykHiCTh. CurHamm 1 ix
ciektpu. CriekTpanbHa ryctuHa. [lepeTBOpeHHs CUTHAIB JITHIHHUMH CHCTEMAMH.
Enementu teopii ¢pinbTpis. Peaktusni Ginbrpu. besinaykiiiini Gpuretpu. YactoTHi



XapaKTEPUCTUKH 1 METOAM iX PO3PaXyHKY.

ITepexiani mpouecu B JIHIAHUX Konax. AHai3 JMHAMIYHMX NPOLECIB B
yacosiil obnacti. Knacuunuii meron. OcoOGnuBOCTI pO3paxyHKy NPH HasSBHOCTI
€MHICHUX KOHTYPIB Ta 1HAYKTHBHHMX Tiepepi3iB. CKIIagaHHsA Ta YHCEIbHI METOAN
PO3B'I3KY PIBHAHb CTaHy. JIMCKpETHI CXeMHI MOAEIl KOMIIOHEHTIB Kona 1 iX
3aCTOCYBAHHA JUIS YMCEJIBHOTO PO3B'A3KY PIBHSAHB CTaHy. AHaNi3 JUHAMIYHUX
NpOLECIB B 4acTOTHIN obnacti. 3acTocyBaHHs neperBopens Jlamnaca i Oyp'e mis
pO3paxyHKy nepexigHux npoueci. HabmkeHi 1 YMCIIOBI METOIHM CHEKTPAIBHOTO
aHasi3y. 3B'130K MEPEXiHMX 1 YACTOTHUX XaPAKTEPUCTHK.

EnemenTu cunTesy niHiiHUX K11, BnactuBocti GyHKLii 1 MeToIu peanizanii
IBOTIOMIOCHUKIB 1 YOTHUPHUITONIOCHUKIB TMACHBHUX eJeKTpuuHuX kit CHHTE3
O€31HIyKTUBHUX YOTHUPHUIIOOCHUKIB 3 aKTHBHUMM 1 HEB3a€EMHUMH €JIEMEHTAMMU.

Kona 3 pognoainenumu mapamerpamu. OCHOBHI PIBHAHHSA JOBIHX JIIHIH 11X
PO3BO30K [UISl YCTAJIEHUX CUHYCOIIHUX KOJIMBaHb. [lepexiiHl mpouecu B Kojax 3
PO3MOAICHUMH TTapaMeTPaMH.,

Teopist HeJTIHITHUX eIEKTPHUHHX KiJT

YcraneHl npouecH B HENTHIHHUX KoslaX. MeToau po3paxyHKy HeJiHIHHUX
eNIEKTPUYHMX 1 MArHITHUX KUT IPU NOCTIHHUX cTpyMmax 1 Hampyrax. OcoGauBoOCTi
HEMIHIHHUX KUT 3MIHHOTO CTPYMY 1 METOAM iX PO3paxyHKy. AHai3 yCTaJIEHHX
MPOLECIB B HEJTHIMHUX KOJIAX 3MIHHOIrO cTpymy. DOpMyBaHHS Ta YMCENIbHI METOIU
PO3B'A3KY aireOpaiuHuX pIBHAHb HETIHIHHUX PE3UCTHUBHUX EJIEKTPHUHHX KIJI.
Metoa Masnoro napamerpy.

[lepexigai mpomecu B HEMHIHHHUX KkojaX. OCHOBHI METOOH aHai3y.
AcuMnToTHUHl MeToau. Meton 30ypeHHs. MeToa rapMOHIUHOTO OajaHcy |
YaCTOTHI BJIACTUBOCTI HeNiHIMHKX Kija. Pa3oBa mionuHa. MeToa 3MIHHMX CTaHy.
UucenpHl METOOW PO3B'SA3KY HENIHIMHUX PIBHSAHB CTaHy. MeETOaH HESBHOTO
iHTerpyBaHHsA. JIMCKpeTHI MOAENl HEAIHIMHMX pEeaKTHUBHUX €JEMEHTIB 1 iX
3aCTOCYBaAHHS Il PO3PaXyHKY AMHAMIYHUX MPOLECIB.

ABTOKOJIMBaHHs. Maiike rapMOHIiiHI KOJIMBaHHA. PenakcauiifHl KOJHMBaHHS.
Crifikicte. Enepretnuni cmiBBiAHOUWIEHHS. MaIIMHHAMA METOX  PO3pPaxyHKY
MEePIONYHMX 1 aBTOKOJIMBAJIEHUX PEIKHMIB.

OCHOBHI BEKTOpPH 1 OCHOBHI PIBHSAHHS €JEKTPOMArHiTHoro nons. Cucremu
piBHAHb Makcsena. Enexkrponnnamiuni morenmianmm. ['pannyani ymosu. Enepris.
Teopema Ymoa-IToitnTinra. Teopema ["ayca.

Cratnuni nonst. OCHOBHI PIBHSAHHSA €EKTPUYHOTO 1 MAarHITHOTO CTaTUYHOTO
nossi. Kpaesi 3aaaul 1 MmeToau ix po3s'sizky, Meton kKOH(GOPMHHUX MEPETBOPEHD 1
METOJ PO3IJIEHHS 3MIHHUX. YHCeTbHI METOAM PO3B'A3KY KPalOBMX 3aa4: METOJ
CITOK, METOJI KIHLIEBUX €JIEMEHTIB. MeTo 1 IHTerpaIbHUX PIBHSHB TEOPIi MOTECHINATY



1 fioro uucenpHa peanizailis. EMHICTb, EMHICHI 1 MOTEHIIHHI KOe(IIEHTH.

CramioHapHi enekTpuyHi 1 MarHiTHI mojis. OCHOBHI PIBHSHHS TIOJIA.
Judepenmiiina ¢opma 3axoniB Owma, Jlenna-/Dxoyns, Kipxroda. IloxiGHicTs
CTATHYHMX 1 CTAllOHAPHMX TMOJIB. BeKTOpHWUH MarHiTHHA  MOTEHLia.
[Torokomennenns. BpacHa 1 B3aeMHa 1HOYKTHBHICTh. 3aCTOCYBaHHS METOIY
IHTErpajbHUX PIBHSAHb.

3MIHHE €JIEKTPOMArHiTHE II0JIE B TMPOBIJAHOMY CEPEIOBHIIN. XBWII B
npoBigHux cepenosuinax. [Tosepxuesuii eext. [[pOHUKHEHHS MArHITHOTO MOJIA B
mMacuB (pepomMarHeTHka IS TPSIMOKYTHOI XapaKTEPUCTHKH HAMarHIqyBaHHS.
MopenmoBaHHs 3MIHHHX IOJTIIB B TPOBIIHUX CEPEIOBHIIIAX.

EnexkrpomartiTHi XBWJII 1 BUIPOMIHIOBAHHSA. XBHJIbOBE PIBHSAHHSA 1 HOro
po3B'si30k.  ['apMOHIMHI  XBWJI B 1JI€AIbHOMY  JIEJEKTPUKY. Bigourrsa
€IEKTPOMArHITHUX XBWJIb. XBHJI B IPOCTOpl, OOMEXKEHOMY MPOBIIHUMH
rpaHuiIMA. XBHJICBOHM 1 pe3oHaTOpH. Tumu xBuib. Pa3osa 1 rpynosa MIBHAKICTS.
PiBHsSIHHS JlanamOepa. BunpomiHioBaHHs KBAHTOBMX reHEepaToPIB.
EnekTpoMarHiTHi  TOJs B pealbHUX  JieNeKTpUKax, (epoMarHeTHKax |
aHI30TPOIMHUX cepeoBuiax. KoMIIeKCHI mapaMeTpu cepeoBHILA.

YucenbHi METOAM PO3PAXyHKY HECTALIOHAPHHMX MOJIB. EneKTpoMarHiTHi
MOJISA B PyXOMHX cepenoBuiax. OCHOBHI PIBHSHHSA MarHiTHOI TAPOAMHAMIKH.

EJjiekTpodizuuHi 0CHOBH TeXHIKH CHJILHUX €JIEKTPUYHHUX Ta MATHITHHX
noJiB

YTBOpeHHs Ta HelTpamizauis 3apsIKEHHMX 4YacTHHOK B rasi. Pyx
3apAKEHMX YaCTMHOK B rasi. YMOBa CaMOCTIHHOCTI po3psay B rasi. [louarkosi
HAnpyrd MOPOMDKKIB 3 OJHOPIAHMM Ta HEOJHOPIAHUM EJIEKTPHYHHM IOJIEM.
JlaBunna Tteopis npo6oro Tayncenma-Poroscekoro. 3akon [lamena. CrpuMepHa
Teopis npo6oro. OcobnmuBoCTI MPOOOK AOBTHX MOBITPIHUX MPOMDKKIB, JIAEPHUN
npouec. XapakTEepPUCTHKH Ta OCOOJIMBOCTI 3acTocyBaHHs einerady. [lepexpurra
tBepaoi 13omsauii B moBiTpl. CnocoOM MIABUILIECHHS HANpPyrd MNEPEKPUTTS
I30MALIHANX KOHCTPYKLiH. Koponuuit pospsin moctiitHoro ctpymy. Brpatun na
KOPOHY Ha JiHIi enekTponepenavi. PaniozaBaaM Bil KOPOHHOrO pO3psAdy.
EnexTponpoBiiHICT PIAMH B CHIBHUX eJEKTPUYHUX nomsx. Ilepeapospsani
NPOLIECH B piAMHAX. 3amajiOBaHHsA po3psAny. JWHamika IMIyJIbCHOTO PO3pAdy B
pigunax. TTpoGiii piakux AieNeKTPUKIB 3 AoMiliKkaMu. Teopist TEerIoBoro npooor
TBEPANX MI€JEKTPUKIB. Teopist eIeKTPHYHOrO MpoOOI TBEPAMX JiETEKTPHKIB.
[IpoGiii HeOoAHOPIAHWMX TBEpAMX aierekTpukiB. YacTkoBi pospaad. CrapiHHs
i3omauii. Pospsa no 3a0py/aHeH i Ta 3B0JI0MKEHIH MOBEPXHI 130JITOPA.

I'po3oBi nepeHanpyru i rpo303axUcT eJIeKTPHYHHX YCTAHOBOK
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XapakTepucTUKH Ta TapaMeTpu po3psaiB OnmuckaBku. [po3osaxucHe
3a3eMJIeHHs. MeToau po3paxyHKy Ta MOJENIOBaHHS. [HAyKOBaHI MEpPEeHANpyru Ha
noBiTpsiHux JiHisX. [lepenanpyru npsmoro yaapy OJHCKaBKM B JIHISX
eJIEKTpoTiepeaayl. 3axucT BIX MPSMHAX yAapiB OJNMCKaBKH. 30HH 3aXHCTY
OJMCKAaBKOBIABOAIB. MeTo/Mka BH3HAYEHHS IMOBIPHOCTI MPOPHUBY OJMCKABKH.
PosnoBcro/ukeHHsT XBWJIb B JTiHIT. 3aJOMJICHHS Ta BIAOWTTA XBWJIb B JIHIAX
enekrpornepenayl. Boiue IMMynbCHOI KOPOHHM Ha XBWJIbOBI MPOLIECH B JIIHISX
enexkTponiepenayl. ['po3ozaxuct miacraniiii. TpyOuacTi Ta BEHTHIIbHI PO3PSIHHKH.
Heniniiini obMexxyBaul nepeHanpyr. Yucio rpo30BHUX BIIKIOUEHb MOBITPSHUX
NIHIA eJeKTponepeaaui, apromaTiune noBTopHe BBIMKHEHHS (AIIB). Iloka3Huk
TPO30OMIPHOCTI MiACTaHUIN. [ p0O303aXUCT TOBITPSHUX JIHIN €JIEKTpoTiepeaaui.

BHyTpiurHi nepeHanpyru B eJIEKTPHYHHX CHCTEMAX i IX 00MeKeHHSsI

BHyTpiliHl nepeHanpyrd B Mepekax 3 130JbOBaHOK HeWTpauo. Ponb
AYTrOornoramyBajibHAX arapatiB. [lepeHanpyrn nmpu BUMKHEHI HEHABAHTAXKEHHX
miuii.  ITlepeHanpyrd mnpd BUMKHEHI HEHaBaHTAKEHHX TpaHc(opmaTopiB.
Pe3oHaHCHI TiepeHanpyru B JIHIAX enekTporepenayl. OOMeEXKEHHS BHYTPILIHIX
nepeHanpyr.  CTaTUCTHYHI ~ XapakTePUCTHKH  BHYTPIIIHIX  [EpPEHANpyT.
PospaxyHkoBa KpaTHICTb BHYTPILIHIX EPEHAMPYT.

I30.151is1  yCTAHOBOK  BHCOKOT  HAMPYrH Ta  BHCOKOBOJIbTHI
BUNPOOYBaJbHI YCTAHOBKH

MeTtoau peryroBaHHs €EKTPUUHHUX IOJIB B 130JIALIHHUX KOHCTPYKLIAX.
305115t MOBITPSIHUX JTiHIH enekTporniepenadi. OCHOBHI BUAM BHYTPILTHBOT 1301
KopoTkouacHa Ta [JOBrOTpHBAlia EIEKTPUYHA MIMHICTh., [30714114  CHIIOBHX
tpancdopmaropis. [30ssiuist cunoBux KadesiB. [30s1is1 CHIOBUX KOHAEHCATOPIB.
[3051s11i1 0OOEPTOBUX EIEKTPUUYHUX MalIiH. BHCOKOBOIBTHI BBOAM. BunpoOyBanHs
30BHIIIHBOI 13071sii. BunpoOyBaHHs BHYTpiuHbOI 1307suii. JliarHocTyBaHHA
BHYTPILIHBOI 1305w, TparchopMaTopHi YCTAHOBKH [UTsi BUIIPOOYBAHHS 13011
BunpoOyBajibHi BHCOKOBOJBTHI YCTAaHOBKM MOCTIHHOrO CTpymy. I'eHeparopu
IMIyJIbCHUX HATPYT. METOM reHepyBaHHS KOMYTALIHUX IMITYJIbCIB.

TexHika BUCOKHX HAMPYT Ta BEJUKUX CTPYMIB

BumiproBanHs IMIyJbCIB  BHCOKOI Hampyrd. [loaulbHUKKM Hanpyry.
BuMiproBaHHs BMCOKOI MOCTIHHOI Ta 3MIHHOI Hampyrd. BUMIPIOBaHHA BEIMKHMX
IMITyJILCHUX  CTPyMIB. BuMiproBaHHS €MHOCTI Ta KyTa MHI€EKTPUYHHMX BTpar.
CWIbHOTOUHI  IMIOYJbCHI  PO3psiAd  Ta  IX  3aCTOCYBaHHA.  3apsUKEHHs
MaKpOCKOITIYHMX YaCTHHOK Ta iX PyX B €JIEKTpPHYHOMY moji. Enexrpodinetpu Ta
efeKkTpocenaparopu. Ekosoriuni  (pakTopH TOBITPIHUX Ta KaOenbHHUX JIHIHA



HAJIBUCOKOI HaIpyru.

3arajbHi BIAOMOCTI MPO eJeKTPHYHI CTAHUIT Ta eJIeKTPOeHepPreTHYHI
CUCTEMH

CTpyKTypa TE€HEpYIOUHX TOTYKHOCTEH Cy4YacHHX EJICKTPOCHEPreTHYHHX
cucreM Ykpainu. 3a0e3neueHHs OajaHCy MOTYKHOCTI B eHeprocucteMax. Tunw,
TEXHOJIOTIYHI CXEMH eJIeKTPOCTaHUId 1 1X XapaKTePHUCTHUKH. Y4YacTh PI3HUX
eNeKTPOCTAaHUIH y  BUpOONeHHI  enekTpoeneprii. I'padiku  HaBaHTaKEHb
eNEeKTPOYCTaHOBOK.  [lokasHukm  sikocTi  enexTpoeneprii. Pexumu  pobortu
HeWTpasien B enekTpoyctaHoBkaX. OcOOJMBOCTI TOJIOBHUX CXEM EJIEKTPUYHMX
3’€IHaHb €JIEKTPOCTAHLIIH PI3HUX THIIIB.

OcHoBHe e/1eKTPo00JIaAHAHHSI €JIEKTPOCTAHLIN Ta MiACTAHLIH

XapakTepUCTUKHN, KOHCTPYKTHBHI OCOOJIMBOCTI CHCTEMH OXOJIOJUKEHHS |
30y/UKeHHA Cy4yaCcHMX CUHXpOHHHMX reHeparopiB (CI) Ta CHHXPOHHHX
komrnencatopis (CK). Cucremu aBTromaTHuHOTO peryioBanns 30ymkenns CIT ta
CK. Aromarunune racinis noss, cunxponizauis CI™ i CK 3 mepesxero. Hopmanbi
Ta JOMYCTHMI PEXUMU POOOTH CHHXPOHHHUX TeHepaTopiB. Pexumu poGoTu mpu
3MIHEHHI aKTHBHOTO HABAHTAXKEHHS 1 cTpyMy 30y keHHs. Jliarpama IomycTUuMuX
HABaHTAXX€Hb reHepaTopa. BrjuB 3MIHIOBaHHS HAMpPyrd 1 YacTOTH MEPEkKl Ha
poboTy CHUHXPOHHUX reHepaTopiB. AHOpMaJTbHI PEKUMHU podoTH
typOoreneparopiB. [lepeBaHTakeHHs TypOOreHepaTropiB CTpyMaMH cTatopa 1
poropa. ACHHXPOHHI 1 HECHMETPHYHI PEKUMH POOOTH CHHXPOHHHX T€HEPaTOPIB.
OCHOBHI ~ €KCIUTyaTalliHl MapamMeTpH, €JIeMEHTH KOHCTPYKLIi Ta CHCTEMHM
oxonokeHHs cuioBux Tpancdopmartopis (CT) 1 aBrorpancdopmaropis (AT).
CtymooOMexyroul  BJIACTMBOCTI 1 3aCTOCyBaHHS  TpaHCchoOpMaTopiB 3
PO3LLUEIIEHUMHU oOMOTKaMHu. Pexumu pobGoTtu TPbOXOOMOTKOBHX
asrorpancdopmaropiB.  Kputepii  momyctumocti  pexumiB  podotm  AT.
[Tepenanpyru B AT, BUKIMKaHUX 3aMUKaHHAMM Ha JiHIAX. HaBantaxysanbHa
3JIaTHICTh, TETJIOBl XapaKTEPUCTHKH 1 TETIJIOBI PEIKHMH TPaHCHOPMATOPIB.

Cucremu BJIACHUX NMOTPed €JIEKTPOCTAHLIN Ta MiACTAHLII

Jlkepena skMBJIEHHS cro)kuBaviB cuctemu Biacuux motped (BIT). Kareropii
cnoxkupauis  BIl. Enextpuuni cxemu BII temnoenexrpouentpaneit (TELL),
terioBux  enekrpocraniii  (TEC), rigpasmiunaux  enexrpoctaniii  (['EC),
niacranuii. [IpuHuunu pesepByBaHHs xUBJICHHS crnokupauiB BIT enekrpocraniiiii
pizaux TumiB. OcHOBHI TUnU poOoumx mamwH BIl Ha enexkrpocranmisx 1 ix
ocobsmBocti. Poboui Ta MexaHiuHl xapakTepucTMKkd MexaniamiB BII. Brnus
3MIHIOBAHHSA 4acTOTH oOepTaHHs Ha poOOoul XapaKTepucTUku MexaHi3miB BII.



Perymoanns mpoaykTuBHOCTI MexaHi3miB BIT.

EnexrponBurynu  BiacHux  notpe0d  enekTpocTaHiii.  MexaHiuHi
XapaKTEPUCTUKU ACHMHXPOHHUX 1 CHHXPOHHHX ~€JIEKTPOJBUIYHIB, JBUIYHIB
noctiiHoro ctpymy BIl. AwnopmanbeHi pexxumu pobotu enexkrtponsuryHis BIT.
BruiuB 3MiHIOBaHHS YaCTOTH MEPEXKi, HANPYTH, HABAHTAXKCHHS HA PEXKUMHU POOOTH
enekrpoasuryHi BI1. Hecumerpuuni pexxcumu po6otu enexkrpoasuryHis BI1. BuGir
1 camosanyck enektpoasuryHis BIl. InauBigyansHuii 1 rpynoBuii  BuOIr
€JIEKTPOABUTYHIB. XapakrepucTuku BuOIry. Camoszanyck enekTpoasuryHis BIT.
[lpakTiuHi METOAM 1 QIrOPUTMHM PO3PaAXyHKy camosamycky. OcoOJuBOCTI
enexkrpoobnaaHanus 1 mexaniamiB BIl atomuux enexrpocranuiii (AEC). 38’5130k
TEXHOJIOT1YHOI 1 enekTpuunoi yactuH. Kareropii cnoxwsauis BIT AEC. Bumorn 0
CHCTEM  aBapiMHOro  po3XoJoKyBaHHsA.  [IpuHuUMIKM — mOOyAOBH  cXeM
enektpornoctauanHs BIT AEC. Cxemu enexkrponoctauanus cnoxuauis BIT AEC
HOPMaJIbHOI eKCIuTyaTauli 1 HaAliHOTO JKUBJICHHS.

YMmoBu $yHkuionHyBaHHsi i eKCrIyaTauii Cy4YacHHX
ejekTpoeHepreTudHnx cucrem 3 AEC

OcobmuBocti AEC sk o0’ekra reHepamii €Heprii B EHEProCHCTEMI.
dakropu, skl BU3HAYAIOTh HAAIMHICTH 1 xkuByuicTh AEC. KniMatuuni BruiiMBU Ha
eneMeHTH cucteMu Bugaul  notyxHocti 3 AEC. [lpyumHM BUHMKHEHHS
excTpemanbHux pexkumiB eneprocucrem 3 AEC. OcHoBHl (akTopu 1 NpUUYMHH
suectpymitents BIT AEC. Ilpouecu B cuctemi BIT AEC npu 3HecTpyMIIeHHI CEKITIH
HOpPMaJIbHOT eKcrutyaTauli. 3ajmaui 1 HUIAXu 3a0e3rneyeHHs HaAlHHOCTI CHCTEM
30BHIIIHBOTO enekTponoctauanus BIT AEC.

Koporki 3amukaHHsi, HeCcHMeTPHYHI 1 HenoBHO(A3HI pexXUMU
€JIeKTPOYCTAHOBOK

Po3paxyHKOBI YMOBM KOPOTKHMX 3aMHKaHb. CX€Ma €JIEKTPOYCTAHOBKU, BUJ
KOPOTKOTO 3aMHKAHHS, TOYKA 1 4ac KOPOTKOTO 3aMUKaHHs. [lapameTpu eneMeHTiB
3aCTYMHMX CXEM MNpM PO3pPaxyHKax KOpoTkoro 3amukanus (K3). PospaxyHox
MOYaTKOBOIO 3HAYEHHS MEPIOAMUHOI CKIIanoBoi cTpymy TpudasHoro K3. [lepexiani
NPOLUECH B CUHXPOHHUX MAalIWHAX MpH Tpn(basﬁnx K3. Ilpaktuuni meToau
pO3paxyHKy Airouoro 3HaueHHs ctpymy K3. Tepmiuna Ta enekTpoaMHaMiyHa Il
crpymiB K3 Ha MpOBIZHHKK 1 €JICKTPUYHI amapaTd. Meroauka MepeBipKu
NPOBIAHUKIB 1 €JIEKTPUYHHUX arapariB Ha TEPMIYHY 1 €J1eKTPOAUHAMIUHY CTIHKICT.
MeToauka CKIaganHs 3aCTYITHAX CXEM Pi3HHUX mociigoBHocTel. Hecumerpuuni K3.
Po3paxyHOK CTPYMIB 1 Hanmpyr 0OpH TMOB3IOBXKHIM HeCUMeTpli 1 CKIagHUX
HECUMETPUYHHUX TMOIIKOKEHHIX. MeToau 1 3acoon oOmexeHHs ctpymis K3.

Po3paxyHKOBI yMOBH IS BHOOPY €JeKTpooOnagHaHHA 3a yMOBaMH
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pobounx TpuBanux pexumiB. [lepeBipka enexTpooOSagHAHHSA Ha TEPMIUHY |
eJICKTPOAMHAMIYHY CTikKicTh npu K3.

[Tepexiani eJIEKTPOMeXaHIuHi npouecH i CTiliKIiCTH
eJIeKTPOEHEPreTHYHHX CHCTEM

XapaKTepUCTUKNA TMOTYIKHOCTI HAWMPOCTIMIO HEPETYIHOBAHOI CHCTEMH 1
CUCTEMHU 3 peryiaTopamu 30yKeHHs reHeparopiB. Kareropii cridikocri. IToHsTTs
MpO CTaTHUYHY CTIHKICTh €HEeprocucTeMu. MeToa MajuX KOJIMBAaHb JUIS aHali3y
cratuuHOi cTifikocTi. [IpakThuHi KpUTepii CTATUYHOI CTIMKOCTI 1 IX BUKOPMCTAHHS.
Jilicna mexa notykHocTi. CTaTuyHa CTIMKICTh JABOXMAIIMHHOI €HEPrOCHCTEMH.
CyuacHa teopis cTifkocTi. [ToHATTS nMpo mepunii Ta Apyruit (psAMuil) MeToaax
Jlanynosa. [lepexinHi mpouecu mpu BeNMMKUX 30ypeHHsX. JMHamiuHa CTIMKICThH
cucteMd. MeToaud AOCHTIKEHHS JWHAMIYHOI CTIHKOCTI. JlMHamiuHa CTIHKICTB
e/IEKTPUYHOI CUCTEMH B aBapliHOMY, MiCIsaBAPIHHOMY PEXHUMI 1 B PEXKMMI MICIIS
aBTOMATUYHOTO TMOBTOpHOro BiitoueHHsA (AlIB). ACHHXpPOHHI DPEXKHUMH B
€IEKTPOCHEPreTUYHUX  CUCTeMax. Bu3HaueHHs  mapamMeTpiB  CHCTEMH B
ACHHXPOHHOMY PEMXKHUMI, PECUHXPOHI3allis 1 Pe3yIbTyIoua CTIHKICTh. HecHHXpOHHI
BIJIFOUEHHS B €JICKTPUYHHUX CHCTEMaX.

CraTuyH1 1 AMHAMIYHI XapaKTEPUCTUKU HaBaHTa)xkeHHs1. Kputepii craTuuHoi
CTIHKOCTI ACHHXPOHHWX JBHTYHIB i KOMIUIGKCHOTO HaBaHTAXEHHA. [lepexiHi
IPOLIECH Y BY3JIaX HABAaHTAKCHHS MPH BEJTUKUX 30yPEHHSIX.

[IpoTraBapiiiHa aBTOMaTHKa €HEProcUcTeM. Buan kepyroumx BIUTHBIB LTS
3a0e3neueHHs CTaTMYHOI 1 JMHAMIYHOI CTIMKOCTI: BIAKIIIOUEHHS T[E€HepaTopis,
IMITYJIbCHE PO3BaHTaXXCHHsI TypOiH, TpUBaJie pO3BaHTaXCHHS TYpOiH, hopcyBaHHS
30y UKEHHS T€HEPATOPIB, BIAKIIOUEHHS HABAHTAKEHHS. 3aX0IH 1010 MOKPALICHHS
CTIMKOCTI 1 IKOCTI NEPEXIAHUX MPOLECIB JICKTPUYHUX CUCTEM.

Enexkrpuuni mepexi

TexHiko-eKOHOMIUHI TIEpEeBard CTBOPEHHS €HEPrOCHCTEM Ta iX 00’ €IHaHb.
Enextpuuni mepexi. Knacudikauis enexktpuyHux wMepex. MarictpanbHl Ta
PO3MOAUTBHI €JEKTPUYHI Mepexi. ['padik HaBaHTaKEHHS €HEPrOCHCTEMHU Ta WOTO
MOKpUTTA. ['padiky HaBaHTAXKEHb €NEKTPUUHHMX CTaHLIH €HEProcucTeM. Pexumu
po6OTH HEHTpall EIEKTPUUHUX MEPEIK.

®i3uyHl TpolecH Ta sBWINA, SKI BiAOYBalOTBCA T 4Yac MepeaaBaHHS
eneKTpuyHOi eHeprii mo Jiniam enekrtponepenasanus (JIEII). 3actymni cxemu
MOBITPSHUX Ta KaOEIbHUX JIHIN elleKTporepeaaBanHsi. BU3HAYeHHS MapaMeTpis
3actynHux cxem JIEIL

®dizpuHl  mpouecH  Ta  sABHINA, AKlI  BiAOYBalOThCS B CHJIOBHUX
TpancopMarTopax Iij yac nepeaBaHHs eJIeKTPUIHOI eHeprii. 3aCTymHI CXEMH BO-
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Ta TPHOOMOTKOBHX TpaHcopmaTopis Ta aBroTpanchopmaropis. TpaHcopmaropu
3 posmeruieHuMu  oOMoTrkamu. Cuioi  TpaHchopMaTropu 13 CKOPOYEHUMH
oOMoTkamu. BusHaueHHs napaMerpiB 3acTyMHHUX CXeM TpaHchopMaTopiB 3a
KaTaJTIO)KHUMHU JaHUMHU,

BTpaTi noTy>KHOCTI Ta €HEeprii B €JIeMEHTax eIEKTPUUHUX Mepex. [ padiku
HaBaHTA)KCHHS  BY3JIIB  €JIEKTPOCHEPreTHUHHX  cucTeM. KiabkicTh  roauH
BMKOPUCTAHHS MAaKCUMAaJIbHOI Ta BCTAHOBJIEHOI NOTYy>kHOCTI. KoediiieHTu yyacti B
MaKCUMYMI HABAHTAXECHHS, KOS(IIEHT OJHOUYACHOCTI, KOS(DILIEHT BUKOPUCTAHHS
BCTaHOBJIEHOI MOTYykHOCTI. Brparn moryxuocti B JIEIL. Btpatu motyxHOCTI B
TpaHcdopmaropax pi3HuUX TUMIB. Brpatu eneprii B JiHIAX Ta TpaHchopMaTopax Ta
iX BU3HAUEHHs 3a rpadikamu HaBaHTakeHHS. CepeaHbOKBAAPATHYHA TIOTYKHICTD
HABAaHTAXKEHHS Ta Yac MAaKCMMAaJIbHUX BTPAT eHeprii. BekropHa niarpama cTpymiB
ta Haripyr# JIEI1. Cnag Ta BTpaTa Hanpyru B eJIeMEHTaX eJICKTPHUHOT MEPEKI.

Po3paxyHok Ta aHaJIi3 peKHMIB eJIEKTPHYHHUX CHCTEM

XapakTepucTUKa 3aJau pPO3PAaxXyHKIB MapamMeTpiB YCTAJIEHUX PEXKHUMIB
ENIEKTPOCHEPTETHUHUX CUCTEM. PO3paxyHKOBI CXEMH €IEKTPHYHHUX CHCTEM PIZHUX
KJIaCiB HOMIHAJIbHOT HANPYTH. 3BEeJICHE Ta PO3PaXyHKOBE HaBaHTAXKeHHs. OmopHUi
3a HAMpyrow Ta 0anaHCyrouri MyHKT PO3PAXyHKOBOI CXEMH €JIeKTPHYHOI MEpEexi.
CraTH4YHI XapaKTePHUCTUKH HAaBAHTAKEHHS 32 HAMPYTOIO. '

IrepauiiHuii  PO3paxyHOK pexHMy eJeKTpuuHOi Mepexi. Kpurepii
3615KHOCTI 1TepaIlifHOrO po3paxyHKy. Po3paxyHOK JiHIH 3 TBOOIYHUM JKUBIICHHSM.
Meroa KOHTYPHUX piBHSHb. MeToA po3pi3aHHs KOHTYpIB. PiBHAHHA By3JI0BUX
Hanpyr Ta ixHs moaudikais. Itepauiitni MeTomM peasizauii BY3JI0BOI MOZEIL:
mertont JiiHeapisamii, 3eiinens, Heiotona-Padcona. HeoHOpIAHICTE €IEKTPHUHUX
mepesk. 3aco0u KoMrmeHcallii HeOAHOPIAHOCTI.

Oco6nMBOCTI PO3pPaxXyHKy HECHMETPHUHHUX PEXKHMIB €JIEKTPUUYHUX CUCTEM.
HenosHoda3zui pexumu JiiHIH  enekrpornepenasaHHa. Cnocobu Ta 3acodu
CUMETPYBAHHA PEKHMY  EJIEKTPHYHOI  CHCTeMH. [IpHYMHM Ta  HACHIAKH
HECHHYCOIJaJIbHOCTI KPUBHX CTPyMy Ta Hampyrd. 3aco0u KOMIEHcalli BHILHMX
TapMOHIK B €JIEKTPUYHUX CUCTEMAX.

PeryroBaHHs1 pesKNMIB eJIeKTPHUHHX CHCTEM

SIkicTe enexkTpUuHOi eHeprii Ta ii XapakTepucTHkH. BiaxuneHHs Ta
KOJIMBAHHSA HANPYIH, PUYMHHM iX BUHUKHEHHS, FPAHUYHI BETMUMHY, iXHIH BIUIMB
Ha poboty enekrtpornpuiiMauiB. [loHATTA mnpo nOmycTUMy BTpaTy HAmpyru B
EIEKTPUUHIA MEPEXI.

3acobu Ta crnocoOM PEryJliOBaHHSA HAMpPyrd B EJIEKTPHYHHX MEpe)ax
eHeprocucTeM. PerysoBaHHs HaNpyru B MEPEXKI IUIAXOM 3MIHH HANPyTH HA IIMHAX
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reHepaTopiB, aKTUBHOTO Ta PEAaKTHBHOTO OMOPY INHIN, MEPEpO3NOaily MOTOKIB
PEaKTUBHOI MOTYKHOCTI B Mepexi cucteMu. [lepeBark Ta HEMOMIKM CHHXPOHHHMX
KomneHcaropis Ta Oarapeil cratmunux kouaeHcaropis (BCK). Tlonepeuna
KOMIIEHCALlsl AK 3aci0 peryiioBaHHS Hanpyru B Mepeki. JlaBuHa Hampyru.
Po3paxyHok mnapamerpiB KOMIEHCYIOUMX MPUCTPOIB MOMEPEYHOI KOMIIEHCALIT.
[Toznosxnsa komnencats (YIIK) sk 3aci6 perymoBanHs Hanpyry B Mepexi. Bubip
MICLSl ‘BCTAHOBJIEHHS B MEPEkKi KOMIIEHCYIOUHX MPHUCTPOIB IO30BXKHBOI Ta
MOTIEPEYHOT KOMTIEH caIli.

TpancdopmaTopHi 3aco0u perynoBaHHs HAMPYTH B €JIEKTPUUHUX MEPEkKax
eHeprocuctemu. [loHATTA mnpo 3ycTpiuHe peryiroBaHHsA Hanpyrd. Cxemwu
PEryJIIOBaHHA HANpPYrH 3a JOMOMOTOI0 aBTOTPAaHC(HOPMATOPIB B TPAMOMY Ta
PEBEPCUBHOMY pEKMUMaxX. 3aCTOCYBaHHS BOJIbTOAOJABAIbHUX TpaHc(opMaTopis
(BAT) nnsa perymoBaHHS HANpyrH B CIEKTPUYHHX Mepexax. I[1o3mosxkHe Ta
NONEPEYHE PEryat0BaHHA Hanpyru 3a aonomorow BT.

banmanc akTHBHOI Ta PEaKTUBHOI MOTYXHOCTI Ta SIKICTh €JIEKTPOCHEPTii B
cucremax. CTaTHuHI XApPAaKTEPUCTHUKH HABAHTXKEHHS Yy BMOVIAL (yHKUID Bij
qactotd. Perynsropu mweuakocTi TypOiH. CTaTHYHI Ta acCTaTMUHI XapaKTePUCTHKHU
PeryJsaTopiB MBHAKOCTI. PerymoBanbHUi e(eKkT HaBaHTaXKEHHS 3a YacTOTOK.
[lepBuHHE Ta BTOPUHHE PEryJIIOBAHHS YacTOTH. PeryiatoBaHHS 4acTOTH B CHCTEMI
3a J0MOMOrol0  OJOKY HEpPeryjiolouuX Ta 4YacTOTOPETryJIFOKYOi  CTaHIII.
PerymoBaHHsT 4YacTOTM B aBapliHUX pexumax. ABTOMAaTHYHE YaCTOTHE
PO3BaHTAKEHHS Ta CHCTEMA YACTOTHOTO aBTOMATHYHOTO TIOBTOPHOTO BKITFOUEHHS.

Pery/iroBaHHsSI pe:KNMIB JabHIX eJleKTponepexay

XBUIBOBI  mapaMeTpu  OaimbHIX  enektpornepenad  (JEIT). 3apsana
NOTYKHICTh Ta HaTypanbHa notyxHicth JIEIL. Po3noain Hanpyru B3nosk JIEIT.
Ocnosui piBasinnasg JIEIl. Monemosanns pexxumy JEIT 3a momomororo amapaty
YOTHPHUITOJIFOCHHUKIB.

Komnencamis 3apsaanoi motyskHocti JIEIT. Po3cranHoBka IIyHTYBaJbHHX
peaktopiB B3pomx JIEIL. 3a0esneuenHs OanaHCy peakTHBHOI MOTYXHOCTI Ha
KiHUueBux macranmax JEIT.

[IponyckHa 3JIaTHICTh JEIL XapakTepucTuka MOTYHOCTI
eyiekTponepenayl Ta ii npomyckHa s3aatHicTh. [IITy4Hl 3axoa 3 MiJABHIIEHHS
MPOIYCKHOT 3aTHOCTI Ta AAJTBHOCTI €NIEKTpornepeaaul eHeprii 3MIHHUM CTPYMOM.
[lepenaua eHeprii uBepTIO XBWJII Ha HamiBxBuieto. KoMmeHcauis mapamerpiB Ta
nanmaromkenus JIEIT. Pospaxynok mapameTpiB mpucTpoiB KoMIeHcauii Ta
HaJlaroKEHHs s 30UIbLIEHHS mponyckHoi 3aatHocTi JIETL

Teopist aBTOMaTHYHOT0 KepyBaHHSI
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3arajbHl BIJOMOCTI TIPO CHCTEMH YMpaBjiHHA. [IpHHIMIHN yrnpaBJIiHHS.
[Tpunuun xomneHcauli (OpUHUMO ympaBiiHHA. 10  30ypeHH:o). [IpuHumn
PO3IMKHEHOro ymnpasiiHHs. [I[puHuMn 3BOPOTHOrO 3B 3Ky (MPHUHLMI YIPABJIIHHS
no BiaxwieHHt0). [IpuHmMn komOiHOBaHOTO ympaBiHHSA. MaTeMaTHYHUN ONHC
eJIEMEHTIB 1 cucTeM ynpasiiHHA. JliHeapu3zauis audepeHuiiHux piBHsaHb. Dopmu
3aMUCy JIIHEAPU30BAHUX PIBHSHb.

XapakrepucTuky JiHiiHUX JaHoK. [lepexinHa ¢yHkuis nanku. YactoTHi
XapaKTEPUCTUKH JTAaHKU. AMILTITYJHO-(ha30Ba YaCTOTHA XapaKTEPUCTHKA.

AMIUIITYIHO-4acTOTHA  Xapaktepuctuka.  Jlorapudmiuni  uyacToTHI
XapakTepucTUKU.  MaremaTtuuHe  MOJENIOBAHHS  aBTOMAaTHYHMX  CHCTEM.
[lepeTBOpEeHHS CTPYKTYPHUX cxeM 00'ekTiB peryiioBanHsa. OCHOBHI JIIHIHHI 3aKOHU
perymoBaHHs. THMOBI PeryaTOpPH Ta iX XapaKTEPHUCTUKH.

Crifikicte mHIAHUX cucteM. Teopema JlsnynoBa. AmHami3 CTIMKOCTI
KOPEHEBUM MeTOAOM. Meska cTiiikocTl B MlonMHI KopeHiB. Kpurepii cTilikocTi.
Anrebpaiuni  kputepii Payca, ['ypsima,. YactoTHi kputepii: Muxaitnosa, JI-
po3butts, HaiikBicta.. AHami3 32 JONOMOrow JjorapuMiuHMX XapaKTEPHCTHUK.
3HaXOKEHHS KPUTUYHUX 3HAUEHb MMApaMETPIB Ta BU3HAUCHHS 3aracy CTIHKOCTI 3a
JIOTIOMOTOKO PI3HUX KPUTEPIiB.

Ouinka sKOCTI aBTOMATHMUHUX cucteM perymoBaHds (ACP). OcHoBHi
KpPUTEPIi T CTATUYHUX Ta aCTATHYHUX CHCTEM.

XapakTepUCTUKM HENIHIMHUX €JIeMEHTIB. AHall3 HEJIHIHHUX CHUCTEM
METOJIOM TapMOHIYHOTO Oayjiancy. AHaii3 HEMHIHHUX CcucTeM 3a (a3oBUMU
TPAEKTOPIAMH.

Marematnuni ocHOBH Teopii auckpeTHuX ACP. IMmyjabCHUH eJTeMEHT.
Juckpetni curHanu. Pemmituacta ¢ynkmis. [ludgposi  perymsaropu. Kanan
JMCKPETHOTO  MEPEeTBOPEHHS CcUrHany. AHamoro-umdpoBHii  nmepeTBoproBau.
Jlenbra-iMnyJIbCHUN MOJYJIATOP. Lludppo-ananorosuii NEPETBOPIOBAY.
Hemoaynsrtop. CtpykrypHa cxema auckpernoi ACP 3 umdpoBum perynsitopom.
Kpurepii sikocti auckpetnnx ACP 3 umdposumu perynstopamu. CTiHKICTD
IMIYJIbCHUX CHCTEM. YMOBH BUKOPHUCTaHHA KpuTepiiB [ 'ypBiua Ta Muxaiinosa s
OLIIHKH CTIHKOCTI.

ABTOMATHYHE PEryJilOBaHHSI B €HEprocucremMax

banmaHc akTHBHMX MOTY)XHOCTEH Ta YacToTa 3MIHHOTO cTpymy. Buam
peryJitoBaHHs YaCTOTH Ta aKTUBHOI MOTYXHOCTI. [IepBUHHE peryatOBaHHs YaCTOTH.
Perynsropu mBuakocti TypOiH. CTaTHUHI YaCTOTHI XapaKTEPUCTHKH T€HEPYOYOi
YyacTUHM eHeprocucTteMd. CTaTMYHA YAaCTOTHA XapAKTEPUCTHKA CIIOMHBAHHS.
CymimeHa  CTaTHYHA  YacTOTHA  XAPAKTEPUCTHKA  TEHEPYIOUOi  YaCTHHHM
E€HEPrOCHCTEMH Ta CIOXKHBaHHSA. Perymorounii edekT HaBaHTakeHHS. BTopuHHe
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PETYJIIOBAHHSA YaCTOTH Ta AKTUBHOI MOTY)KHOCTI. Opraizaiis aBTOMaTHYHOTO
perymoBaHHa 4acToTu Ta notykHocTi (APUII) B eHeproo6’eananni. CuctemHa
yactuHa APYIL. Pexumun pobGotu cucremuoi APUIL. Meroau perymoBaHHs
YacTOTH Ta aKTUBHOI MOTYXKHOCTI. MeTOoA CTaHIIIi, 10 BEJAE PEKUM.

PerynioBanHs Hanpyru Ta peakTUBHOI IMOTY)KHOCTI B €HEProOCHMCTEMAX.
3aco0M peryioBaHHS HaMpPyrd B €HEProcucTeMax. [ Hyuki CHCTEMH mepenadi Ha
sminHOMY cTpyMi (FACTS-cuctemu). ACMHXPOHHHN PEKMM B €HEPrOCHCTEMAX.
O3HaKk1 aCHHXPOHHOTO pexknuMy. CriocoOH JiKBIAALIl ACHHXPOHHOTO PEKUMY.

PeseiiHuii 3aXUCT eJIeKTPHYHHX CHCTEM

MakcumalibHI CTPYMOBI HampaBlieHI Ta HEHANpasJjieHl 3aXucTH. [lepBuHHI
BUMIDIOBAJIbHI NEPETBOPIOBAUl B CHCTEMax 3axHCTY Ta aBTOMATHKH. PenelHuii
3aXUCT €JIEKTPUYHUX CUCTEM, BUMOTH Ta MPUHIMUTH Aii. DYHKIIIOHABHI Ta JIOTIYHI
elleMEHTH aBTOMATHUHUX MPUCTPOiB. JaTunku indopmauii B cucTemax penieiHOro
3aXMCTy Ta aBTOMATUKU. Pe3epByBaHHS il peNeHOro 3axMCTy Ta BHMHMKAYiB.
BumiproBanbHi OpraHu Ta JoriyHa 4acTMiHa CHCTEM PEIEMHOr0 3aXUCTY.

3axuCT €JNEKTPOABHIYHIB. 3aXMCT TPaHC(OPMATOPIB ENEKTPOCTAHIINH Ta
miAcTaHUid. 3aXWUCT CUHXPOHHHMX TEHEpaTopiB. 3aXWMCT OJIoKa TeHepaTop-
tpanchopmarop. PeneiiHuii 3aXMCT IUMH CTAaHLIM Ta MIACTAHLIN. ABTOMaTHUHE
yacToTHe po3BaHTaxkeHHs (AYP), mpusHaueHHs Ta NMpHHIUN Oii. ABTOMAaTHYHE
nopropHe BBIMKHEHHs (AIIB) , mpusHaueHHs Ta npuHUMN Aii. ABTOMaTUYHE
BBIMKHEHHS Pe3epBHOTO KuBJICHHS (ABP), mpu3HaueHHs Ta MPUHLIMIT J1i.

MeToan 10c/iaKeHHsT TPOLECIB B eJIeKTPUYHHUX MALIHHAX
- Di3uyHe MOJENIOBAHHA, MAaTeMaTHYHE MOJEIIOBAHHSA, aHAITHYHI Ta

YKCJIOBI METOJIM T iX MOPIBHAJBHE CIIBCTABICHHS.

3aMiHa  3MIHHMX — MeToA  NoOyJOBM  MareMaTH4YHOI  MOZEII
€JIEKTPOMEXaHIYHOI0 MepeTBOPIOBaUa. 3arajbHui MIX11 10 3aMIHH 3MIHHHX.

V3arajpHeHa ENEKTPUYHA MalluHa. PIBHSHHSA  €JIEKTPOMEXaHIYHOTO
nepeTBOproBaya eHeprii. 3anexHi 1 He3anexHi 3miHHi. [TapameTpu — koediuieHTH B
PIBHSTHHSIX €JIEKTPOMEXAHITHOTO NEPEeTBOPIOBAYa  €HEPTIi. PiBusHHS
eIEKTPOMEXaHIKH B PI3HUX CHCTEMAaX KOOPAUHAT. 3aMiHa 3MIHHUX TPU ypaxXyBaHHI
HEJIIHIMHOCTI  €JIeKTPOMarHiTHuX napametpiB. JludepeHuiaabHi  pIBHAHHA 1
PIBHSAHHS YCTAQJEHOTO PEXKHUMY €JIEKTPHYHUX MAIIWH. PIBHSHHS ENEKTPHYHOI
y3arajibHeHOI MalllMHU - MaTeMaTH4dHa MOAENb JUIS JOCHIDKCHHS NpPOLECIB B
ENIEKTPUUHUX MaIlIMHAX 3 KPYTOBHM IOJIEM Yy TIOBITPSHOMY TpomMikky. Cxema
3aMilleHHs (€KBIBAJICHTHI CXEMH €JeKTPUUHMX MalluH). J[Ba miaxoau omwucy
MPOLIECIB MEPETBOPEHHS SHEPTril B €ICKTPUYHUX MalTHHaX. Teopis AMHAMIYHUX KiJT
1 MaTeMaTW4He OIMCAHHS TPOLECIB MEPETBOPEHHS €HEPTii B €JIEKTPOMEXaHIYHUX
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NepeTBOPIOBAYAX.

IToGy10Ba MaTEMATHUYHOI MOJIE/I MAIIMHK 3MIHHOTO CTPYMY 32 ZOMOMOTOKO
3aMIHM 3MIHHHUX [PU ypaxyBaHHI CMEKTpa MPOCTOPOBHUX I'AapMOHIK MAarHiTHOIO
TOJIS, CKJIAAHOI CTPYKTYPH 0OMOTOK.

PiBHAHHS €NEeKTPOMEXaHIYHOrO MEePeTBOPIOBaYa €HEPrii MPH eNiNTHYHOMY
MOJI B TOBITPSHOMY NMPOMIDKKY. MeToan HOCHIDKEHHS KBa3lyCTAJICHUX PEKUMIB
poboTH.

JlocimiKEeHHS eJIEKTPUYHUX MaIIWH MPH HECHHYCOIIHIH Ta HECHMETPHYHIH
Hampy3l OKUBJICHHA. HaniBOpoOBIAHMKOBE  YMPaBIiHHS ~ ACHHXPOHHHMH 1
CUHXPOHHUMHU €JICKTPUYHHUMH JIBUTYHAMHU.

PoGoTta cuuxpoHHOro reHeparopa Ha Bunpsmisui. OcobmuBocti poboTH
€IEKTPUUHMX MAIUH NPU MyJIbCYKOY1H Hampy3i.

baratooOMOTKOBI ~ enekTpuuHI ~ MawMHA.  MaremMaTH4dHi  MOJEITI
JBOXKJIITKOBUX ACMHXPOHHMX JBUIYHIB. BpaxyBaHHs BIUMBY aeMmepHOi
O0OMOTKH B CHHXPOHHHMX MaImnHax. BpaxyBaHHs BIUTHBY BUXPOBHUX CTPYMIB.,

MopaentoBaHHS €IEKTPUYHMX MAllIMH 3 *HEJIHIMHUMH HapaMeTpaMu.
BpaxyBaHHs BNUBY BUTICHEHHS CTPYMY, HACHUEHHS, 3MIHA MOMEHTY 1HEPLIi.

Hecumerpuuni  mMammuu.  MaTemaTuuHl  MOJAENl  HECHMETPHUHHX
CUHXPOHHHX 1 QCHHXPOHHHUX €JIEKTPUUHHUX MAIIMH 3 MATHITHOK 1 €JEKTPUYHOIO
HECHUMETPIEIO cTaTopa 1 poTopa.

BukopucranHs oOYMCHIOBAaIBHUX MalIMH IS PO3B’SI3yBaHHs 3ajay
€NIeKTpOMEXaHIKK. MareMaTudHl MOJENI ACHHXPOHHUX, CHHXPOHHUX MAaIIUH
MOCTIHHOIO CTPYMY B JIMHAMILI 1 CTaTHIII.

EjiekTpomartiTHe noJie B eJIEKTPHYHUX MaIIHHAX

O6nacte  mons  eNeKTpu4Hoi  MawnHu.  MaremaTuyHuid  Omuc
€NIEKTPOMArHITHOTO TMOJIS €JIEKTPHYHOT MatuHu. PO3IUTEHHS €1eKTPOMAarHiTHOro
nosis Ha o0epraibHy 1 Hepyxomy obacti. ['paHnyYHI 1 TOYaTKOBI YMOBH.

EnexTpomarHiTHa cuia, sika Ji€ B 00JacTi masa 31 CTpyMaMu (pO3MOALTEHHS
CHJIM MK TPOBOJAOM 1 CTIHKAMM Ma3a). 3aJeKHICTh CHJIM BIJl BETMUUHU CTPYyMY,
BUXOIASYM 3 EHEPreTHYHUX MIpKyBaHb. Bupa3d eNeKTpOMarHiTHHUX CHI 1
eIEKTPOMArHiTHOrO MOMEHTY.

Enexrpopymwiiina cuna (EPC), sika iHayKkoBaHa B POBOJIL, PO3TAIIOBAHOMY
B a3y eJIeKTpruHOi MatmuHu. 3anexHicte EPC Bix iHAYKIIT B TPOMIDKKY, BAXOAAYH
13 3MIHM MMOTOKO3UYEIUICHHs MPH MAJIOMY MEPEMIIICHHI.

MarsiTHe noJsie B IJiaIkoMy MPOMIKKY Mi’K CTaTOPOM 1 poTopoM. MaruitHe
nojie B ApMax CTaropa i poropa (BpaxyBaHHS KPHBH3HH, PO3PAXyHOK MAarHITHOIO
HAnpy> KEeHHs, BATICHEHHSI MarHITHOTO TIOTOKY B HABKOJIMILLIHIN MPOCTIP).

Meroau 1 pe3yabTaTH JOCHIDKEHHS MarHiTHOTO Mojs B 3yOuacToMy
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npomixkky. [lome B oOmacTi masiB 31 CTpyMOM 1 0€3 cTpymMy NpH OIHOPIAHIN
sy6uacrocti. Koediuient npomixkky. [Tose npu nBoGiuniii 3y6uacrocti. Iliaxia ans
PO3PAXYHKY MUTOMOI MPOBIAHOCTI MPOMIXKKY.

CapMOHIYHHMI  aHami3 MNMTOMOI  MAarHiTHOI  TPOBIAHOCTI  MPOMIXKKY,
HAMArHIYyKOUMX CHJI 1 MArHiTHOI IHAYKLII B MPOMI’KKY CTOCOBHO J0 OJHO(A3HHX 1
6araroasHux 0OMOTOK B CHHXPOHHUX, aCHHXPOHHHX MalllMHaX.

B3aemoinaykiis oaHo- 1 GaratodaszHux OOMOTOK st CTPYMIB MpPSIMOI,
3BOPOTHOI 1 HYJIBOBOT MOCJTIIOBHOCTI B MAIIMHAX 3MIHHOTO CTPYMY.

[Tons posciroBaHHsA B masax pisHoi (opmu. Po3paxyHOK I1HAYKTHBHOCTI
nazoBoro, AudepeHianbHOro 1 JI000BOro pO3CIFOBaHHS Ul OAHOIIAPOBUX 1
JBOIIApOBHX Oararoda3zHux oOMOTOK.

MarsitHe nosie B 00J1aCTl TOpLUEBUX 30H. PO3paxyHKOBa JOBKWHA MAIKMHU.
[Tone n06o0BUX 30H. EnexkTpoMarHiTHi CWIK, sKi AiFOTh Ha J000BI 30HH. MarHiTHi
Mo I MapaMeTpud CUHXPOHHUX MALUMH MPH CHMETPUUHOMY 1 aCUMETPUYHOMY
HABAHTAKCHHSX.

MeTo/u pOo3paxyHKy eIeKTPOMATHITHUX MOJIB B PO3NOALIEHHX BTOPHMHHUX
cepenoBuIax (MOPOKHUCTUH 1 MACHMBHMM POTOPUM B ACHHXPOHHUX MalIHHAX,
MAacCHBHi ITOJIFOCA 1 MACUBHUM HESIBHOIMOJIIOCHHH POTOP B CHHXPOHHHUX MALIMHAX).
EKBIBaJIEHTHI napaMeTpy POTOPHHUX KUT B ACHHXPOHHUX 1 CHHXPOHHMX MallMHaX.

Bruiis BUXPOBHX CTPYyMiB B MPOBOJAX, PO3MILICHUX B Ma3y, HA iX aKTHBHUH
1 IHAYKTHUBHMKA oOmip. 3aXoAuM MO 3MEHILEHHIO AOJAATKOBUX BTpaT B MPOBOJAX
(TpaHCMO3MLIA €lEMEHTAPHUX TTPOBOIIB, CKPYTKa B JIOOOBUX YaCTUHAX).

[TpoGnema TOpUEBMX 30H B TOTYKHHX TypOoreneparopax. Meroau
PO3paxyHKy MAarHiTHOTO TIONS i JOJATKOBMX BTPAT B KPaifHIX MaKeTax CTaTopa i
HIINX eJIEMEHTAaX KOHCTPYKLII TOPLEBOi 30HH BiZ CTPyMIB JIOOOBHX YaCTHH
00MOTOK TypOOreHeparopa.

Meroau po3paxyHKy OCHOBHHMX 1 JOJATKOBMX BTPAaT B EJICKTPHYHUX
mamuHax. [Tiaxia 10 po3paxyHKy J0JAaTKOBUX BTPAT B aCMHXPOHHHX, CHHXPOHHUX
MalIMHax 1 MammHax mnoctiiiHoro crpymy. Koediuient kopuchoi mi (KKJI)

ENEKTPUUYHMX MaliuH. MeToanM PO3paxyHKy 1 €KCIEPUMMEHTAIbHOTO BU3HAYCHHA
KKA.

KomyTauist KOJIeKTOpHHX MALIHH

[LliTKOBMIf KOHTAKT 1 KOMyTaLiliHa 34aTHICTh HiTOK. [Ipupoaa miTkoBOro
KOHTaKTy. BonbTammepHi XapaKTEPUCTHKH LIITKOBOTO KOHTAKTY. PiBHsHHSA
KiacuuHoi komyTamii. Awnam3 ¢dakTopiB, AKI BIUIMBAIOTh Ha TMPOXOMKCHHA
koMyTaiiinoro npouecy. Cyuachi Teopii komytauii. Kpurtepii norenuianbHoOi
CTIAKOCTI 1 3ac00M OOpOTHOM 3 KPYTOBUM BOTHEM.
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TenuioBi MoJist B eJIEKTPHUHHUX MAIIHHAX

®i3uuHI OCHOBM MPOLIECIB HArpiBaHHS 1 OXOJIOMHKEHHS EJNEKTPUYHHX
mamuH. KputepiaibHi pIBHSHHSA TerjooOMiHy. MeToau po3paxyHKY TEIUIOBHX
nojiB. ExBiBaJIeHTHI TETUTOBI cXeMH. PO3paxyHOK cXeM OXONOMKEHHS. [3omsiiiini
marepianu. 3alieKHICTh X CTPOKY CiykOM BiJ TEMIEPATypu 1 PEXKHUMIB poOOTH
eNeKTPUIHUX MamuH, CHCTEMH MOCEPEAHBOTO 1 OE3MOCEPEIHBOT0 OXOMOIKEHHS.
Cnoco0u iHTeHcHdIKaLil 0XOJIOMKEHHS.

CrneuianbHi eJIEKTPUUYHI MAIIHHH

Be3KOHTaKTHI CUHXPOHHI MAIUUHH 31 30Y/OKEHHSAM 3MIHHOTO CTPyMy, 3
MOCTIHHMUMH MarHiTaMu.

IMmynbcHl Mammud. Topuesl MaiimHu, MawuHU 31 cepuunum  abo
KOHIYHUM POTOPOM. MIKpOMAaIIMHH aBTOMATHYHUX CHCTEM, MAIIMHH 3 THYYKHM
POTOPOM 1 TaKHM, 110 KOTMUThCS. MalllMHU 3 MOBOPOTHO-MOCTYNATBHUM PYXOM.
BenTwipHi  OBMUTYHH 1 reHepatopu.  JIIHIAHI  €JIEKTPUYHI  MalIWHH,
MarsiTorigpoaMHaMiuHi TeHepaTOpy 1 ABUTyHH. MalMHu 3 HAANPOBIAHUMH
00OMOTKaMH. ACHHXPOHHI T€HEPATOPH 3 EMKICHHM 1 BEHTUJIBHUM 30y UKEHHSM.

Enexrtpuuna wMmammHa SK  €JIEMEHT  eJEKTPOMEXaHIYHOI  CHCTEMH.
[TepeTBOpeHHs eHeprii B €JIEKTPUUHIM MalidHI 3 YPaXyBaHHSAM €JIEMEHTIB,
BBIMKHEHHX y KOJJa 0OMOTOK CTaTopa 1 poTopa. '

Tpauncpopmaropu

TpancdopMartop, K  €JEKTPOMArHITHHI  NEPEeTBOPIOBAY  EHEPrili.
Knacugikawis MarHiTHUX cucTeM TpaHcdopmaropiB. 3’eHaHHA OOMOTOK.
[TapameTpu TpancopmMaTopiB Ta METOAM X BU3HAUYCHHS.

[TapanensHa pobora TpaHchopMaTopis. CrneujanbHi THUIH
tpanchopmaropis. CxeMH 0XO0JIOHKEHHS TPaHCHOPMATOPIB.

Enexrpuuni anapartu

EnekTpoaMHaMiuHi CHJIM B €JIEKTPHYHMX amaparax. Temiosl mpouecu B
eJeKTPUYHMX anapartax. EnekTpuuHi KOHTaKTH. BH3HAYCHHS 1 kiacudikauis, ix
omip, MaTepiajM, HarpiBaHHs KOHTAKTIB, €JIEKTPOJMHAMIUHI CHJM B KOHTAKTaX.
KoHCTpyKLii HM3bKOBOJBTHMX Ta BHCOKOBOJIBTHHX KOMYTALIMHHX KOHTaKTIB.
Enexrpuuna ayra Ta MeTOAM ii racinds. Bubip KOMyTaliiHUX amapartiB: 3arajibHi
YyMOBM BHUOOPY €NEKTPOTEXHIUHMX MPHCTPOiB. 3aXMCHI amapaT: IUIaBKi
3aMmo0KHUKK Ta iX BHOIp, MPHUCTPIH 3aXHCHOTO BUMKHEHHS, DPO3PSAIHUKA Ta
00MeKyBaui NepeHanpyru, CTpyMooOMexyBajIbHI PEaKTOPH.

[Ipu3HaydeHHst | XapaKTePUCTHKH eJIEKTPOTEXHIYHHX KOMILIEKCIiB
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EdexTuBHIiCTs BUKOPHCTAHHS €JIEKTPUUYHOI €HEprii Ta il NMepeTBOPEHHS B
IHLII BUAM €HEPrii NPy peaizaiii TeXHOJOrTYHUX TPOLECIB.

OcobauBoCTI noOya0Bu Ta (byHKLIOHYBaHHS YCTaHOBOK:
eNIEKTPOMEXaHIUHHX, €JIEKTPOTEPMITHHX, €JIEKTPO3BAPIOBAIIBHHUX,
€/IEKTPOCTATUUHUX, €JIEKTPOIMITYJIbCHUX, EJICKTPOICKPOBUX, MArHiTOCTATUYHHUX Ta
MarHiTOQUHAMIYHHUX.

3arajpHa XapaKTepUCTHKA CHUCTEM E€JICKTPOXKHBIICHHS Ta aBTOMATU30BAHUX
CHCTEM KEPYBAHHS TEXHOJIOTITYHUMH MPOLIECAMH.

EjieMeHTH eJIEKTPOTeXHIYHHX KOMILIEKCIB

EnexrpomarniTHi neperBoptoBaui. TpanchopmaropH, iX BUAM 1 PEKHUMHU
pobotu. PeakTopu u1sl KUT 3MIHHOTO Ta BUMPSIMJIEHOTO CTPYMY.

EnexkTpuyHi MalivHu, iX BUIH Ta PEKUMU POOOTH.

ACHUHXPOHHI JBUIYHM. EnexTpoMarHiTHHU MOMEHT, BHMTPAaTH €HEprii,
koeiieHT KOprcHOi aii. PoOoui Ta mycKOBI XapaKTEPHCTHKH.

CunxponHi ABuryHu. EnekrpomarniTHuit o0epranbauii MoMeHT. Poboui Ta
MMyCKOBI XapaKTEPHUCTHKH.

JBurynu noctiitnoro crpymy ([AI1C). Enexkrpomaruitauii MomenT. Po6oui
xapakrepuctuku JI1C napanenbHOro, mociaioBHOrO Ta 3MIIIAHOTO 30y IXKEHHS.

HamiBnpoBigunukoBi mneperBopioBaui. HekepoBaHi BUIIPAMIAYI 3MIHHOTO
ctpymy. KepoBani BeHTUIbHI BUIIPsAMIISYlL 0AHO(]A3HOro ta TpudasHoro CTpymy.
[HBepropyn Hampyru Ta cTpyMmy. Pe3onaHcHi 1HBepTOpH. TupHCTOpHI Ta
TPAaH3UCTOPHI MEPETBOPIOBAYl YACTOTH 3MIHHOrO cTpymy. HaniBnopoBigHHKOBI
perynstopu Hanpyrd. Craburizatopu Hanpyru Ta ctpymy. CHCTEMH KepyBaHHS
HaMIBIPOBIIHUKOBUMH TIEPETBOPIOBAYAMH.

Komytytoui enemeHTH Ta iX XapakTepucTUKH. Poz’emgHyBaui 1
BUCOKOBOJIbTHI ~ BMMHKaul. KoMmyTaTtopu  IMOYJIBCHHX  JUKEPENT  CTPYMY.
HaniBnpoBiAHUKOBI Ta HAANPOBIAHUKOBI KOMYTAaTOPH CTPyMy. [HTerpaibHi MOAyI
Ta MIKPOIIPOIIECOPH.

PeryniboBaHuii  eJIeKTPpONpHUBOA Ta  aBTOMATHYHE  KePyBaHHS
eJIEKTPOMEXaHIYHIMH MpouecaMmu

OyHKuii, o BUKOHY€ €JIEKTPOIIPUBO/I. XapaKTepUCTUKH
€JIEKTPOMEXAHIYHOTO TIEPETBOPIOBAYAa €HEPrii B ABUTYHHOMY 1 TaJbMyIOUOMY
peKUMax. Y3arajbHEHa eJeKTpUYHa MaluuHa. EnexrpoMexaHiuHi BIIACTUBOCTI
JBUTYHIB TMOCTIHHOTO CTPyMYy TpH PI3HUX crocobax 30yKEHHS: aCMHXPOHHHMX,
CUHXPOHHHX 1 KPOKOBUX. THIMOBI CTATHYHI HABAHTAXKEHHS €JIEKTPONPUBOAA.

CTpPYKTYypHI CXEMH €JIEKTPOMEXaHIYHUX CHUCTEM 3 €JIEKTPOABHIYHAMHU
PI3HOTO THUTTY.
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Ycranennit pesxum poboTH enekTponpuBoay. BpaxyBaHHS MPYKHUX JIAHOK
1 3B’a3kiB. BpaxyBaHHs HeniHifiHOCTel. MoaemoBaHHA HEIIHIMHUX CHCTEM 3
3actocyBaHHs EOM.

[Tepexiani npouecu B eniekrponpuBoaax. [lepemxarouni i mepeximani GyHKLii
enextponpusony. [Ipuknanu popmyBaHHS ONTUMATbHUX MEPEXiJHUX MPOLIECIB.

PerymoBanns  koopauHar  enekTtponpuBody.  [lokasHWKM  SIKOCTI
perymoBaHHa.  XapakTePUCTUKA  CUCTEM  €JIEKTPONPMBOMAIB.  KEPOBAHMIA
NEepeTBOpIOBaY  — JABUTYH TIOCTIHHOTO CTPyMy, TIEPETBOPIOBAY 4YacTOTH —
aCUHXPOHHUH ABUTrYH. [lepeTBOopIioBaY 4acTOTH — CUHXPOHHHWI JBUT'YH, CUCTEMH 3
BEHTWJIBHUM JBHUTYHOM. ’

CrexHl eNeKTPONpPUBOAM. baraTOABHUTYHHI €JIEKTPOMEXAHIYHI CHCTEMH.
Bubip noTy»HOCTI €eKTPOBUTYHA.

OCHOBHI IPUHLMITH aBTOMATHYHOTO KePYBaHHsA, (DYHKIIT 1 CTPYKTYPH CXEM.

Tunosl cxemu 1 THUMOBI CUCTEMH, LIO 3AIHCHIOIOTH aBTOMATHUHHMH IYyCK,
peBepc Ta 3YNHUHKY €JNeKTPoABUTYHIB. CHHTE3 CXeM 3 KOHTAaKTHHUMH |
O€3KOHTAKTHUMMU €JIEMEHTAMMU.

MeToau aHamnizy 1 CUHTE3y 3aMKHEHUX JIIHIMHUX, HENHIHHUX, THCKPETHHX
cucteM aBToMatHuHOro KepyBanHsa (CAK). Meromy BapiawifHOTO UMCIICHHS B
CHCTEMax ONTUMAJIbHOIO KepyBaHHSI.

CucreMn KepyBaHHS €JIEKTPOMPHUBOAAMHM TIOCTIHHOTO CTpyMy. THMOBI
CTPYKTYPH CHCTEM KEPYBaHHA ACHHXPOHHMMH 1 CHMHXPOHHUMH JIBUTYHaMHU.
OcoOnuBocTi MOOYIOBH CHCTEM KEPYBAHHS 3 THPHCTOPHUMH MEPETBOPIOBAYAMH.
CucreMu 3 MallIMHAMH TIOABIHHOTO JKUBJICHHSI.

KepyBaHHs enexkTponpuBOgaMH TIPH TPYKHOMY 3B’SI3Ky JBHTYHa 3
MeXaHI3MOM. ABTOMATHYHI CUCTEMH CTabiTi3amii KOOPAUHAT EJICKTPONPHBOY .

Tunosi By3nu 1 Tunosi ciiakyoui CAK Ge3nepepBHOi 1 AUCKPETHOI ii.
OntumansHl CAK. Anam3 1 cuate3 CAK 3 ypaxyBaHHSM CTOXaCTHYHHUX BILUTHBIB.
CucTeMHU MPOrpaMHOro KepyBaHHS.

AJIanTHBHI CUCTEMH aBTOMATHYHOT'O KEPYBAHHS 1 MPUHIIMITH iX TTOOYIOBH.

EJIeKTpoTexXHOJIOrNYHI YCTAHOBKH Ta KepPyBaHHSI €JIEKTPUYHHMH Ta
TEXHOJIOTIYHHMHU MapaMeTpamMu

Knacudikauisa enexrporexuonoriuanx ycranoBok (ETVY) sk cnoxuBauis
€JIEKTPOCHEPTI.

ETY konTtaktHOro HarpiBy omopom. Jlyrosl Ta Tmia3MOBl YCTaHOBKH
00poOku MarepiaimiB. EnexTpo3BaproBajibHI YCTAHOBKH. [HIyKIIWHI yCTaHOBKH
HarpiBy, aedopmaiii, nmoBepxHEBOI 3aKajkKd, 30HHOI MJIABKU, MEPEMIlIyBaHHS,
JO30BAHOTO PO3JIMBY Ta TPAHYJIOBAHHA METANIB. YCTAaHOBKH MIEJIEKTPUUYHOTO
HarpiBy. ENeKTpOHHONPOMEHEBI YCTAaHOBKH 06p061<1;1 BHCOKO PEaKTUBHHX METAJIIB.
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EnexkrpoximMiyHl ycTaHOBKH. ENEKTpOIMMyNbCHI YCTAHOBKH ICKPOBOI OOpOOKH i
JAUEHEepryBaHHs MeTaliB Ta o0poOkM cepemoBHi. MarHiToimyjabCHi  Ta
eJIEKTPOrLApaBIuHl YCTAaHOBKU. EnexTpuuHi Ta MaruitTHi cenapatopH. Enekrpuuni
ra3oBi (PUIBTPH.

Cucremun enexrpoxusieHds ETY 3 kBa3siHe3MIHHMM Ta IMITyJIbCHUM
CMOJKMBAHHAM  €JIEKTPOEHEPrii B HABAaHTAKEHHI. BUKOPHUCTAHHA MOTYIKHUX
€JEKTPHYHUX 1 MArHITHUX MOJIiB, BUCOKOBOJBTHHX HAMPYT Ta IMIYJILCHUX PO3PAIIB
IS peanmizamii Ta iHTeHCUdIKaLii TEeXHOMOTIUHUX mpotecis. Brus pesxxumis ETY
Ha SAKICTb €JEeKTPOEHEprii, 30KpeMa Ha BIAXWICHHS 1 KOJIMBAHHSA Harpyru,
HECHHYCOIHICTb 1 HECUMETPII0 CTPYMIB Ta Hampyr. 3MEHIIEHHS HaiOIIbLIOro
HapaHTakeHHA ETY. [linBuleHHA 4YacTOTH TEPETBOPEHHS EJIEKTPOEHEPTii, SK
METOJ 3MeHIleHHs: MmarepianoemMHocti ETY Ta mokpauieHHs ii peryioBajbHHX
XapaKTePUCTHK.

Komnencanis peaktuBHOI noTyKHOCTI. CrioCOOM 3MEHILEHHS CIIOKUBAHHS
peaktisHOI notykHocTI ETY. Komniencyroui nmpucTpoi Ta iX po3paxyHOK.

Buxopucranns oanodazuux ETY B TphoxdasHux enekrpoMmepexax.
Enepretnuni npouecn B enekTpuunux wmepexax 1 B ETY mnpu wHagBHOCTI
HECUMETPUYHUX HaBaHTa)XKeHb. MeToam 1 3aco0M 3MEHIICHHS HECHMETPHUHHUX
HABAHTAXEHb.

OcnHoBHl  ¢yHKIIi  aBTOMaru3oBaHWx cucteM  kepyBanus (ACK)
napamerpamu ETY. Tunu ACK ETVY Ta edexTHBHICTD BHKOPUCTaHHS B HUX
mikponpouecopi. Juckperni ta ontumansii ACK. Amantuai ACK ta ACK 31
3MIHHOIO CTPYKTYPOIO.

BB nmokazHUKIB SKOCTI €JIEKTPOSHEPrii Ha HaaIMHICTh Ta €(DEKTUBHICTH
ACK 1 noryxHoro enekrpoobnagnanus ETY pizHoro npusHaueHHs.

Cxemu enextponocrayantsa npomucnosux ETY. Bubip micus, umcna i
MOTY)KHOCTI MACTaHIIH s enekTpokuBiaeHHs ETY.

OpraHizanidil  Ta TEXHIYHI CHOCOOM  MIABMILNEHHS  €(EeKTHBHOCTI
BUKOpHUCTaHHs enekTpoeHeprii ETY. Eneproayaur ta eHeproMmeHeKMeHT, sk 3aci0
3MEHIICHHS €HEPrOEMHOCTI MPOMHUCIIOBUX BUPOOHMIITB.

BiTpoeneprernka

OCHOBHI mapameTpu BITPOBOrO MOTOKY 1 3aco0M iX omucaHHsA B 4acl 1
npoctopi. THIMHM BITPOYCTAHOBOK 1 BiTpOreHepaTopiB. IX mepeBard i HEJOMIKH.
OCHOBHI ~ MOJIOXKEHHSI ~ A€POMEXaHIUHOTO  PO3PAXyHKYy  BITPOr€HEpaTOpIB.
OcoOMMBOCTI  €JIEKTPHYHUX CXEM BITPOTEHEPATOPIB TOCTIHHOIO CTpyMy 1 iX
BukoprcTaHHs. OcOoOJMBOCTI E€NEKTPUUYHMX CXEM BITPOr€HEPATOPiB 3MIHHOTO
CTPYMy 1 iX BUKOPUCTaHHS. XapaKTepHI PEKUMH POOOTH BITPOTE€HEPATOPIB (MYCK,
HOMIHAJIBHUM PEXHM, 3yIMHHKA) 1 aJTOPUTMH iX peamisaiii. MeTtoau 1 TEXHIUHI -
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3acobu craburizauii 4acToTH 0GepTanHs BITPOreHepaTopiB.

CoHsiuHa eHepreTuka

OcHOBHI  TIapaMeTpH, sKi XapakTepH3yIOTh MOTIK COHSYHOI EHEPTI.
EnexTposunamiuHi miAX0aM 10 OMMCAHHS B3a€MOIl COHSMHOrO BUIIPOMIHIOBAHHS
3 atMOC(EpOI0 1 KOHCTPYKTUBHHMH EJIEMEHTAMH COHSYHMX KOJIEKTOPIB 1
(oTobarapeit. OCHOBHI KOHCTPYKLIii COHSUHMX KOJIEKTOPIB 1 hoTobarapeii. Moneni
reHepaLli eNeKTPOPYLIHHOI CHITH B (JOTOETEKTPUUHKX nepeTBoproBavax. Moaeni
reHepauli TEMIOBHAUIEHHS NPHU B3AaEMOAII  COHAYHOrO BUITPOMIHIOBAHHA 3
CJICMCHTAMH COHSAYHMUX KOJIEKTOpIiB 1 horobarapeii. Mogeni Temaosoro CTaHy
COHAYHUX KOJIEKTOPIB 1 hotobaTapeit. CTPyKTYpH i CXeMM aKTMBHMX i NACHBHHX
CHUCTEM COHAYHOrO TErUIonocTayaHus OyaiBens 1 cropya. OcobIMBOCTI COHAYHUX
CHCPrCTUYHUX ~ CHCTEM 3  BHKOPHCTaHHAM  KOHIIEHTPOBAHOTO  COHAYHOIO
BUIPOMIHIOBAHHS.

ITeperBopenns Ta akyMy Il0BaHHS eHeprii BiAHOBIIOBAILHIX JoKepest

[punuun i ximiuawx  mkepen  ctpymy.  Cxemu BUKOPHCTAHHS
CHICKTPUYHUX aKYMYJIATOPIB B CHCTEMax eHepronocradyaHas. OCHOBHI THIH
eNEKTPOXIMIYHUX aKyMyJIATOPIB eNneKTpuuHoi eneprii. Cxemu BUKOPUCTAHHS
TEIIOBHX aKyMyJATOPIB B CHUCTEMaX TEIUIONOCTauaHHsA. [IpMHIMITH pO3paxyHKy
TEIUIOBHUX Ta CJIEKTPUUYHUX aKyMYJIATOPIB €HEPTii.

Komiuiekcne BUKOPHCTAHHSI BIAHOBJIIOBAJILHIX ke pes1 eHepril

Eneprorexnonmorivni  Bysnu.  Metogu  onTuMizanii napaMmeTrpiB
KOMOIHOBAaHMX CHCTEM TEIIIONOCTAYaHHA. BUMOTH 10 KOMOIHOBAHWX CHCTEM
€HEPronocTayaHHsI. [IpuHMnm o0y 10BU KOMOIHOBaHHUX CUCTEM
€HEPronocTayaHHs.
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