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BCTYII

Mera BCTymHOTO ICIIMUTY B acmipaHTypy 31  chemiaipHicTio 141
«EnexTpoeHepreTika, €IEKTPOTEXHIKa Ta eJIEKTpOMEXaHika» 3 Taily3l 3HaHp 14
«EnexTpuuHa 1HXEHepis» - 16 BU3HAYeHHS (AKTUYHOI BIAMOBITHOCTI PIBHA
OCBITHBOT (KBamidikaiiiiHoi) MIAroTOBKH BUMycKHHKIB 3BO BHMoram HaykoBOi
MiArOTOBKU 3a oOpanuM ¢axom. Berym go acmipanTypu 3a crnemianbpHicTio 141
«EnexktpoeHepreTuka, €NEeKTPOTEXHIKA Ta EJIEKTPOMEXaHIKay 3A1MCHIOEThCS Ha
3acajiax BCTYNHUX ICHOUTIB Ha 3arajlbHUX IIJCTaBax, Iepen0adyeHuX YHWHHUM
3aKOHOJIaBCTBOM Ha MOMEHT ITPOBEICHHSI BCTYITHUX BUNIPOOYBaHb. BCTyIHMIA icUT B
acrmipantypy 31 chemiaabHOcTi  «EjekTpoeHepreTrvka,  e€JIEKTpOTEXHIKa  Ta
€JIEKTPOMEXaHIKa» MPOBOJIUTHCS Il BCTYMHHKIB, SIKI 37400yJM CTyHiHb Maricrtpa
(ocBITHBO-KBaI(DiKaLITHUN PIBEHB CHEIIAICTA).

Berynuuii icnuT mpoBOAUTHCS Y KOMOIHOBaHIM gopMi (MUCbMOBa Ta YCHA).
CkrnagaeThes 3 TPhOX TEOPETUYHUX MUTAaHb (MUCHbMOBA) Ta ciiBOeciau. Ha HamaHHs
MUCHMOBOT BIJIMOBI/II BCTYITHUKY BIJIBOJUTHCS 2 TOJAUHH.

OIIMC OCHOBHUX PO3JILIIB TA IX KOPOTKUH 3MICT

3 MeTOI0 CKJIaJaHHs BCTYITHOTO ICIHUTY JAJisl 3apaxyBaHHS HAa HaBYaHHS Ha

3M00yTTS CTymeHs JOKTop (inocodii BCTYNHUK TOBHHEH TMIATOTYBaTUCS 3a

HAaCTyHUMHU 11’ SIThMa PO3JILIAMHU.

PO31J1 1.
TeopernyHa ejIeKTPOTEXHiKa

1.1 AHaJui3 JiHIHHUX eJIEKTPUYHHX KiJI
OCHOBHI TIOHSITTS Ta 3aKOHM TEOPETHYHOI €JEKTPOTEXHIKU. BracTuBoCTi
OPOCTUX €JNEeKTpUYHUX Kid. OCHOBHI TEOpEMH TEOpii E€JIEKTPUYHUX KUI I0J0:
KOMIICHCAIl1, C€KBIBAJICHTHHX JDKEpEN EHEeprii, BXIIHUX 1 B3a€EMHUX MPHUPOCTIB
CTPyMIB Ta Hampyr, JIHIMHUX CIIBBIJHOIIEHb MIX HalpyraMM Ta CTpyMamu B
SIEKTPUYHUX KoJIax. MeToau po3paxyHKy CKIIAJHUX EJNEKTPUYHUX KT Ha MiJCTaBl
3akoHiB Kipxroda ta Oma, KOHTypHUX CTPYMIB, BY3JIOBHUX HaIlpyr, HaKJIaJaHHS.

[ToTy>XHICTh €NEKTPUYHOTO KOJIa 3 CHHYCOIAHUMHU CUTHAJIAMH.



1.2 Pe3oHaHCHI ABUIIA TA MepexigHi mpouecH

OcoOJMMBOCTI PE30HAHCY HAMNPYT 1 PE30HAHCY CTPYMIB B €JIEKTPUUYHUX KOJAX.
YacToTHI XapaKTEpUCTUKHU TOCIIJOBHOTO 1 MapajedbHOr0 KOJIMBAJIbHUX KOHTYPIB.
3aK0HM KOMYTaIlii B €JIEKTPUYHUX KOJIaX 3 PE3UCTHUBHUM, IHIYKTUBHUM Ta €MHICHUM
omopamMu. MeToauka BHM3HAYEHHS T[OYaTKOBUX YMOB KoMyTalii. Po3paxyHok
MEePexiAHUX MPOLIECIB B KOJaX MEPIIOro MOPSIKY KIACHYHUMMETOAOM. Y3arajibHeHa
dbopmyna po3paxyHKy. MeTonu CKIagaHHS PIBHSHb CTaHy EJICKTPUYHUX Kild Ta
nporeciB. OcoOIMBOCTI pO3paXxyHKY MEPEXiTHUX MPOIECIB B KOJaxX 3 HETIHIMHUMU
eneMeHTamMu. Mertoa mneperBopeHHs Jlammaca. OmeparopHa cxema 3aMilll€HHS
CJIEKTPUYHOTO KOJIa B TEPEXIIHOMY TIpOIleci Ta 3HAXOKEHHS ONEepaTOpHUX
300paxkeHb cTpyMiB Ta Hampyr. [lepexiani mporecu B nociaigoBHomy R, L, C komi.
AJNTOPUTM Ta MPUKIAIAA PO3PAXYHKY MEPEXiTHUX MPOIECIB OMEPATOPHUM METOIOM.
JloCHIKEHHsT NEepexiHUX IpOLECiB B KOJI APYroro MOpAAKy - KOJUBAJIbHUH,

anepiouYHuM, TPaHUYHUI PEKUMU.

1.3 EnexrpuyHi KoJia 3 iHIYKTHBHMMH 3B’fI3KAMH, HECHHYCOITHMMHU
nepiognuynnmu EPC, Hannpyramu ta crpymamu

[TocninoBHe Ta mnapaiieiabHe 3°€IHAHHS I1HAYKTHBHO 3B’SI3aHUX KOTYIIOK.
Po3paxyHok Kid 3 1HIYKTHMBHO 3B’SI3aHMMHU eJeMeHTamu. llepegaya moTy»KHOCTI
MMOTOKOM B3a€MOIHIYKLII (0anaHc moTyx)HOCTel kona).Bukopucranus psnaiB @yp’e.
JlieBe Ta cepenHE 3HAUCHHS TMEPIOAMYHUX HECUHYCOIMHUX (YHKIIA dYacy.
[loTykHICTh B KOJAaX HECHHycCOimHOro crpymy. KoedilieHTH mnepioanyHOCTI
HECUHYCOiTHOT KpHBOi. PO3paxyHOK KiJl HECMHYCOiTHOTO cTpyMy. Pe3oHaHc y komax

HECHUHYCOIHOTO CTPYyMY.

1.4 TpudasHi e1eKTpUYHi KoJIa
[Ipunuun crBopeHHst Oaratodaznoi cucremu EPC. Cumerpuuni cuctemu EPC,
Harpyr, cTpymiB. BpiBHOBaxkeHICTh cuMmeTpuuHOi TpudazHoi cuctemu. Cxemu
3’€IHAHHS €JIEMEHTIB Tpuda3zHoi cuctemMu. Po3paxyHOK cuMeTpuyHUX Kil. Merton
CUMETPUYHHUX  CKJIQJHUKIB. TpudazHa TMOTYXHICTb B  CHUMETPUYHOMY 1

HeCUMeTpUYHOMY KoJiax. [lynbcytode 1 06epToBe MarHiTHI MOJSL.



1.5 OcHOBH Teopii eJIeKTPOMATHITHOTO MOJIS
3akon moBHOrO cTpymy. Iloctrymar MakcBena (teopema [layca-
OcTporpancbkoro). 3akoH O€3MepepBHOCTI MAarHITHOTO TOJSA. 3aKOH 30epexeHHS

3apsany. 3aKOH Oe3MepepPBHOCTI EIEKTPUUHOTO CTPYMY.

PO31JI 2.
EneMeHTH eJIeKTPOTEXHIYHUX CHCTEM

2.1 EnekTpoMarHiTHi nepersoproBayi

OcHoBHI TumnU TpaHchOpMaTOpiB Ta ramysi ix 3actocyBaHHs. [Ipunimnu mii
TpaHchopmaropiB. Di3nyHl Hpolecu B 1A€abHUX 1 pealbHUX TpaHcpopmaTopax.
PiBHsiHHA mnpuBeneHoro TtpaHchopmaTtop. EkBiBajeHTHI cxemu TpaHchopmaropa.
Tpudazni  tpanchopmaropu. OcoOIUMBOCTI  XOJOCTOro  Xoay  TpudasHUX
TpaHc(opMaTopiB. 3OBHIIIHA XapaKTEpUCTHKa TpaHcpopmaropiB. PerynroBaHHS
Hampyrd CUJIOBMX TpaHcopmaTopiB. ABTOTpaHcPoOpMaTOpu, BUMIPIOBAIbHI

TpaHchopmaropu. Peaktopu 11 KiJ1 3MIHHOTO Ta BUIPSMHOTO CTPYMY.

2.2 EnekTpu4Hi MalllUHA

[Ipu3HauenHs 1 kiacuikalis €IeKTPUYHUX MAIIMH. ACHHXPOHHI MallWuHHU.
[Ipu3HaueHHa Ta Taly3b 3aCTOCYBAaHHS ACHUHXPOHHHUX MaluH. EnexTpomarHiTHHMA
MOMEHT, BTpaTH €Heprii, KoedilieHT KOPUCHOI 1. MexaHIyHa Ta eIeKTpOMEXaHIuHa
XapaKTePUCTUKU. 3aCOOU PEryJItOBaHHS IMIBUAKOCTI. PIBHSHHS €JI€KTPOMAarHiTHOTO
crany.CuHxpoHH1 MamuHHU. [Ipu3HaueHHd Ta ramdy3b 3aCTOCYBaHHS CHHXPOHHHUX
maruH. [Ipuaiun gii Ta Oy/10Ba CHHXpOHHMX MaildH. ElekTpomMarHiTHH MOMEHT.
KyroBa ta U — mnoniOHa xapakTepucTUKH. MexaHIYHa XapakTEepUCTHKA. 3acoOu
peryiroBaHHs IIBUAKOCTI. BuMoru no cucreM 30Yy/DKEHHS CHUHXPOHHUX MAalIHH.
CHUHXpOHHI TeHepaTopd. MaluHu MOoCTiiHOro cTpymy. I[lpu3HaueHHs, Trainy3b
3aCTOCYBaHHS Ta NPUHLMII MAii MallMH TOCTIHHOTO CcTpyMmy. bynoBa wmammH
nocTiitHOTO cTpyMy. OCHOBHI €J€KTPOMArHiTHI CIIBBIIHOIIEHHS MAIIWH MOCTIHHOTO
CTpyMy. MarHiTHe 1mone MalMH [OCTIHHOrO  cTpyMmy. MexaHiyHa Ta

EJIEKTPOMEXaHIYHA XaPAKTEPUCTUKU MAIIWH TOCTIHHOTO CTPYyMYy 3 TapayielbHUM,



MOCIITOBHUM Ta 3MiIIaHUM 30y IKEeHHSAMU.3ac00H pEryItOBaHHS

H_IBI/I,Z[KOCTi.MaTCMaTI/I‘{HI/Iﬁ OITHC 1 MOJCIIOBAHHA CICKTPUIHHUX MAlIWH.

2.3 HaniBnpoBiIHUKOBI NepeTBOPOBavi eHeprii

HekepoBaHi BUIIpSAMIIAYI, CXEMH Ta PEXKUMH pPOOOTH  BHUIPSAMIIAUIB
onHodaszHoro 1 TpudazHoro crpymiB. TpudaszHa MocTOBa cxema, 0araTommyIbCHI Ta
6aratodaszni Bunpsamisdi. KepoBaHi BUIpSIMIIAYl Ta BEACHI MEpPEKEI 1HBEPTOPH.
ABTOHOMHI  1HBEPTOPHM HAIlpyrH Ta CTpyMy. baraTopiBHEBI  1HBEPTOpH.
[lepeTBOpioBaui 4acTOTH HHU3BKOI Ta CEPEeIHBOI HAMPYrd. AKTHUBHI BHIPAMIISYI
HAmpyru Ta cTpyMy. HamiBOpoBiIHUKOBI MEPETBOPIOBAYl MOCTIMHOTO Ta 3MIHHOTO
cTpyMy. DUIBTPO-KOMIEHCYBaIbHI NPHUCTPOI Ta CHIIOBI akTUBHI (PuibTpu. Cxemu

KEepyBaHHs HaIliBIPOBIIHUKOBUMU NIEPETBOPIOBAYAMH.

2.4 EJleKTPUYHi aIapaTH TA OCHOBH €JICKTPOIPUBOLY

Tunu enexktpuuyHux anapatiB. Kiacudikaris 3a Hanpyroro 1 (QyHKIIISIMU.
[lpunnunu xomyramii Ta ayroraciHHs. HU3bKOBONBTHI amapaTH: KOMYTaIliiiHi,
KepyBaHHS Ta 3axuCTy, peine. BucokoBonbTHI amapaTu. be3koHTakTHI
anapatu.BuzHaueHHs Ta CTPYKTypa €JEKTPONIPUBOLY. Knacudikaris
enekTponpuBoAiB. Kiacudikaiiisi MOMEHTIB ONOpPY, KIHEMAaTUYHI CXEMH, PUBEJICHHS
napameTpiB KIHEeMaTH4HOI cxeMmH. EjexTpomexaHiuHi nepexiiHi mnporecu. Pexxumu
poOoTu, BHOIp THUMY Ta TMOTY)XHOCTI JABUTYHA. PeleiiHO-KOHTaKTOpHI CXEMU
KepyBaHHS  €JEKTPONpPHUBOJAMHU. PerynboBaHHI  €JIEKTPONPUBOJ, MOKA3HUKH
perymtoBanHs. CydacHi CUCTEMH €JIEKTPONPUBOY MOCTIHHOTO Ta 3MIHHOTO CTPyMY.

EneMeHTH cUCTEMM €NEKTPONPUBOLY.

PO3JILI 3.

Cucremn CJICKTPOKUBJICHHSA TEXHOJIOTiYHHX YCTAHOBOK



3.1 /I:xepeJia eHeprii i cMCTEMH eJIeKTPONOCTAYAHHA

OcHOBHI TUNM eJneKTpocTaHIiil. CTpyKTypHa cXema eJIeKTPUYHOI YaCTUHU
teruioBoi  enektpocTanmii (TEC). Cxema eneKkTpormocTadyaHHs CHCTEMH BIIACHUX
notpe6 TEC. BiagHoBmioBanmbHI JKepena KUBJICHHS, iX THIH, CTPYKTypa.
Komb6iHoBaHI cucTemMu eiaekTpoxuBieHHs. CTaHIapTH 1010 SIKOCTI €JIEKTPOSHEePTii.
EnexrpomarnitHa cymicHicTh. Kateropii coxuBadiB eneKTpU4HOi eHeprii. Meroau
3a0e3neyeHHs enekTpoOe3nexu. IliaBumenHs koedilieHTy MOTyXHOCTI. Cxemu
30BHIITHBOTO  EJEKTPONOCTa4aHHs  MmignpueMcTtB.  CXemMm  BHYTPIITHBOTO
€JICKTPOTIOCTAYaHHA MiANPUEMCTB. PO3paxyHOK eNeKTPUYHOTO HABaHTAXCHHS Ta
BUOIp cuioBux TpaHchopmaTopiB. Bubip npoBojiB 1 kabeniB. BusHaueHHICTpyMiB

KOPOTKOI'O 3aMHUKaHHA.

3.2 IlpuHmun aii Ta 0C00JMBOCTI €JEKTPOKUBJIEHHSI TEXHOJOTIYHMX
YCTAHOBOK

EnexTpoMexaHiyHl MpoIeCH Ta yCTaHOBKH. Di3UMYHI OCHOBU EJIEKTPOTEPMIi.
[ToTy>kHI yCTaHOBKM BUCOKOIHTEHCUBHOTO HarpiBaHHs (KOHTAaKTHOTO, 1HAYKIIIITHOTO,
JIyTOBOT0,  €JIEKTPOHHO-TIPOMEHEBOI0).  YCTAaHOBKM  €JIEKTpOopI3UYHOI  Ta
EJIEKTPOXIMIYHOT /ii. YCTaHOBKHU €JIEKTPOICKPOBOi OOPOOKH METalliB Ta CEPeIOBUIII.

VY CTaHOBKHU €JIEKTPOIII3Y.

3.3 XapakTepuCTHMKHM eJeKTPUYHHUX HABAHTAKEHb Ta TMOKA3HUKH
eHeproeeKTUBHOCTI €JIEKTPOTEXHOJIONTYHUX YCTAHOBOK

[loxa3sHuku  mpuiiMayiB  eneKTpu4yHOi  eHeprii.  Bupimenns  3amau
€JIEKTPOMArHITHOI ~ CYMICHOCTI ~ OJIOKIB  €JIEKTPOTEXHOJOTIYHUX  yCTaHOBOK.
KomneHcaiisi peakTUBHOT TOTYXKHOCTI. 3MEHIIIEHHSI BTpaT EJIEKTPOSHEPrii.
[TinBuimeHHs KoedilieHTy KOPUCHOI Aii Ta MPOTYKTUBHOCTI €JIEKTPOTEXHOJIOTIUHUX

YCTaHOBOK.

PO3JILI 4.

ABTOMATHYHE KEPYBAHHS i peryJIl0BaHHSA €JIEKTPOTEXHIYHUX KOMILJIEKCIB



4.1 CucreMu aBTOMAaTHYHOI'0 KEPyBaHHS

CucteMr aBTOMATUYHOTO KEpPYBaHHS, iX €JNEMEHTH Ta 3BOPOTHI 3B’S3KH.
[Tpuniunu aBTOMaTHYHOTO KepyBaHHS. KomOiHOBaHI cHCTEMH aBTOMATUYHOTO
KepyBaHHs. Bugum cucreM aBTOMaTHYHOTO KEpyBaHHS: PO3IMKHEHI 1 3aMKHEHI,
cTalbimizallii, mMporpaMHi 1 CHIKYIO4i, CTaTUYHI 1 acTaTU4HI, HEMepepBHOI [ii 1

JTUCKPETHOT Jii.

4.2 CraTnka i JMHAMIKA CHCTEM aBTOMATHYHOI0 PeryJIl0BAHHS

YMOBH CTaTHYHOI PIBHOBAaru 1 CTaTUYHI XapaKTEPUCTHKU JaHOK. CTaTmyHa
noxuOka 1 koedimieHT nepenadi (miacuieHHs). dopmu 3amucy piBHSHb CTATHUKH.
3aBmaHHd 1 OCOOJMBOCTI 3arajbHOI METOIMKH MOCIIDKEHHS AIUHAMIKH CHCTEM
ABTOMATUYHOTO peryiatoBaHHs. JliHeapu3alis HENHIMHUX PIBHAHb (IIPUKIIAIN).

dopmMa 3anucy piBHAHb TUHaMIKU. [Ipukiaau ckiiaianb piBHAHD JIAHOK.

4.3 IluHaMika cucTeM aBTOMATHYHOI0 KEPYBAHHS

OCHOBHI TIOKa3HHMKHU SIKOCTI KepyBaHHS. MeTOoau IOCHIKEHHS TUHAMIKU
CUCTEM aBTOMAaTUYHOro KepyBaHHs. llepenaTouni (yHKIIi 1 CTPYKTYpHI CXEMH.
HudepeHIiiini  piBHAHHS PO3IMKHEHHUX 1 3aMKHEHUX CHCTEM aBTOMATHYHOIO
KepyBaHHs. YacTOTHI XapaKTepPUCTUKU €JIEMEHTIB 1 CHCTEM aBTOMAaTHYHOTO
kepyBaHHs. CTIMKICTh CHUCTEM aBTOMAaTUYHOIO KEpyBaHHS. YMOBHM CTIMKOCTI
THIAHUX CHCTEM aBTOMAaTUYHOTO KepyBaHHs. Kpwurtepii crifikocti. Busnauenus

o0J1acTei CTIMKOCTI.

4.4 OnTuMaJIbHi i a1ANTUBHI CHCTEM ABTOMATHYHOI0 KEPyBaHHA

[ToHATTS MmIOMO ONTHMAIbHUX CHUCTEM aBTOMATHMYHOTO KEpyBaHHS Ta ix
npu3HaueHHs 1 npuHmun ii. OcoOJMBOCTI aNanTUBHUX CUCTEM aBTOMATHYHOTO
kepyBaHHA. CHCTEeMH €KCTpeMalbHOrO KEepyBaHHS. AJaNTHBHI CHOCTEpIirayi.

AanTHBHI CUCTEMH 3 €TAJTOHHOI MOIEILIIO.

PO3/11 5.

Cu10Bi CTPYKTYPH HANIBNIPOBIIHNKOBHUX NEPEeTBOPIOBAYiB



5.1 HaniBnpoBiTHUKOBI NPUJIAJAH Y IePeTBOPIOBAYaX eJIeKTPOeHepril

®i3u4HI OCHOBM, BJIACTUBOCTI, TpaHWYHI TapaMeTpU HaIIBIPOBITHUKOBUX
IpUIAAIB: JIOAIB, TPAH3UCTOPIB OIMOJSPHUX, MOJbOBHUX, OIMOJSIPHUX 3 13071bOBAHUM
3aTBOPOM, THPUCTOPIB OJTHO Ta ABOOMEPALINHUX, CUJIOBUX MOJYJI1B,IHTEIEKTyaTbHUX
cwioBux MmonmyiiB. IIporec komyrarii, BTpaTu eHeprii B kmouax. [lapanensHe Ta
MOCIIJIOBHE 3 €JHAHHS HAIIBIPOBIIHUKOBUX MpWiaaiB. 3aco0M KepyBaHHS Ta

KOMYTallii HaliBNPOBIAHUKOBUX NpuiaaiB. [IpuHIMNM iMITYIbCHOT MOTYJIALIII.

5.2 AHauti3 eJIeKTPOMATHITHHX NPOLECiB y NepeTBOPIOBavYax

CunoBi CTpYKTypH TEpPETBOPIOBAYIB SIK HEJIHINWHI €JIeKTPUYHI Koja. Metoau
aHadi3y  HaIIBIOPOBIJIHUKOBUX  TMEPETBOPIOBAYIB:  METOJ  IEPEMUKAIOYHMX
(koMyTyrOunXx) (QYHKUIA, METOA pe3yJbTYIOUMX BEKTOpPIB Ta OOEPTOBHX CHCTEM
KOOpJIMHAT, TapMOHIWHUN aHami3, mnepeTrBopeHHs @Dyp’e. CKIATHUKU TMOBHOI
MOTY)XKHOCTI TIPM HECHMHYCOITHUX TpoIlecax B KojJax 3 KiIodamu. MarematudHe
MOJICJIIOBAaHHSI ~ TEPETBOpPIOBaYiB.  AHami3  CTIMHKOCTI  HaMIBIPOBITHUKOBHUX
NEepPEeTBOPIOBaYiB. AHA3 EJNEeKTPOMArHiTHOI CYMICHOCTI HaIliBIPOBIIHUKOBHUX

MEePETBOPIOBAYIB 3 MEPEKEIO Ta HABAHTAXKCHHSIM.

OPIEHTOBHMUM NEPEJIK IIUTAHD, IIIO BUHOCSTBHCS HA
BCTYIHUMA ICITUT 31 CHEIIIAJIBHOCTI

1. Bunu xmacudikamii mpxepen enekrpoeneprii. [IpobmemMu 1 3aBmaHHS CydacHOi
€JIEKTPOCHEPT e TUKH.
2. Bugu xnacugikanii 3aco0iB enektpomexaHiku. [IpoGieMu 1 3aBJaHHS Cy4acHOi
€JICKTPOMEXaHIKH.
3. Buau imacudikaiii 3aco6iB enekTporexHiku. [Ipobiemu 1 3aBaaHHS Cy4dyacHOI
CICKTPOTEXHIKH.

4. Meroau po3paxyHKy CKJIQJHHX €ICKTPUYHUX KIJT Ha OCHOBI 3akoHiB Kipxroda ta

Oma.
5. MeTon By3JI0BUX Hampyr po3paxyHKY CKJIAJIHUX €JIEKTPUYHUX KIJI.
6. MeTo KOHTYPHUX CTPYMIB PO3PaxXyHKY CKJIAJTHUX EICKTPUYHHUX KiJI.

7. Po3paxyHOK CKJIaIHUX €JICKTPUYHUX KIJ1 Ha MiJACTaBl METOly HaKJIadaHHS.



8. Teopemu Teopil eNEKTPUYHUX KU IIO10 JIIHIHHUX CHIBBIJHOIIEHb MI)K HallpyraMu
Ta CTpPyMaMH B €JIEKTPUYHUX KOJIAX.

9. Oco0aMBOCTI pPe30HAHCY HANpyr 1 PE30HAHCY CTPYMIB B EJIEKTPUYHUX KOJIAX.
Pe3oHnaHc y Koax HECUHYCOITHOTO CTPYMY.

10. PospaxyHOK mepexigHHUX TMpOIeciB B  KOJax MEpIIOTO  MOPAIKY
KJIaCUYHUMMETOJIOM. Y3arajibHeHa (pOopMyia po3paxyHKy.

11. MeTtonu ckilafjaHHsl PIBHAHb CTaHy €JIEKTPUYHUX KU Ta mpoieciB. OcoOIMBOCTI

PO3paxyHKy NEPEeXiTHUX MPOIECIB B KOJIaX 3 HETIHIHHUMU eJIeMEeHTaMu.

12. Meton neperBopenHs Jlamnmaca. OneparopHa cxema 3aMilIEHHSI €JIEKTPUYHOIO
KOJIa B MEPEXiJHOMY IPOLEC] Ta 3HAXOIKEHHS ONEPATOPHUX 300paKEHb CTPYMIB Ta
HaIpyr.

13. Tlepeximui mpouecu B mociigoBHomy R, L, C koimi. AnroputMm Ta OpuUKIaad
PO3paxyHKy NEPEeXiTHUX MPOIECIB ONEPATOPHUM METOIOM.

14. [ieBe Ta cepelHE 3HAYCHHS IEPIOJUYHUX HECHHYCOITHUX (YHKIH dacy.
[ToTyXHICTh B KOJIaX HECUHYCOITHOTO CTPyMY.

15. TlocnmimoBHe Ta mapajnenbHe 3 €AHAHHS IHIYKTUBHO 3B’SI3aHUX KOTYIIOK.
Po3paxyHoK KiJ1 3 IHIYKTHBHO 3B’ SI3aHUMH €JICMESHTAMH.

16. Tlepenauya MOTY»HOCTI MOTOKOM B3a€EMOIHAYKIIII (OaJlaHC MOTY>KHOCTEH KOJja).
Buxopucranns psanis @yp’e.

17. BpiBHOBaXe€HICTb cUMETpU4HOi TpudaszHoi cucremu. CxemH 3’€THAHHS
€JIEMEHTIB TPU(PaA3HOi CUCTEMHU.

18. TpudazHa NoTyKHICTb B CHAMETPUYHOMY 1 HECUMETpUUHOMY Kosax. [Tynbcyroue 1
00epTOBE MarHiTH1 MOJIs.

19. ITocrynat Makcsena (Teopema ["ayca-OcTporpaichbKoro).

20. 3akoH Oe3nepepBHOCTI MArHITHOTO TOJIA.

21. 3akoH 0e3nepepBHOCTI EIEKTPUUYHOTO CTPYMY.

22. 3aKkoH 30epeKeHHS 3apsay.

23. ®i314HI MPOLIECH B 1/I€aJIbHUX 1 pealibHUX TpaHc(opMaTopax.

24. PiBHSIHHS TIPUBEICHOTO TpaHchopMaTopa.

25. OcobmmBocTi MOOYA0BU TpudazHUX TpaHCHOPMATOPIB.



26. 30BHIIIHA XapaKkTepucTUKa TpaHncopmaTopiB. PerymoBaHHs HaIpyru CUIOBUX
TpaHc(opMaropisb.

27. ABToTpancpopmMaTopH, BUMIpIOBaJIbHI TPaHCHOPMATOPH.

28. PeakTopu AJis KiJl 3MIHHOTO Ta BUIIPSIMHOTO CTPYMY.

29. Ilpu3HaueHHs, IPUHIUI Iii Ta Tady3b 3aCTOCYBaHHSI ACHHXPOHHUX MAIIIHH.

30. IIpunnun nii Ta 6yA0Ba CHHXPOHHUX MAIIIHH.

31. MexaHiuHa Ta eeKTPOMEXaHIYHA XapaKTePUCTUKN aCHHXPOHHUX MAIIIH.

32. 3aco0u peryatoBaHHS MIBUAKOCTI ACHHXPOHHUX MAIIIKH.

33. Ilpu3HaueHHs1, MPUHIIMI ii Ta raxy3b 3aCTOCYBAaHHS CUHXPOHHUX MAIIIHH.

34. 3acobu peryntoBaHHS MIBUAKOCTI. BUMOrH 10 cucteM 30y/KEHHS CUHXPOHHHUX

MaIIIHH.
35. KyroBa, U — noz1i0Ha Ta MEXaHI4HA XapaKTEPUCTUKNA CUHXPOHHUX MAIIHH.
36. CUHXpOHHI T€HEPATOPH.

37. bynoBa MaluH NOCTIHHOTO cTpyMy. OCHOBHI €JIEKTPOMArHiTHI CIIBBIHOILIEHHS

MAIIIUH MOCTIHHOTO CTPYMY.
38. EnekTpoMarHiTHuii MOMEHT. MarHiTHe 1moJie MalyH MOCTIHOTO CTPyMY.

39. MexaHi4yHa Ta €JI€KTPOMEXAHIYHA XapAaKTEPUCTUKU MAIIUH MOCTIHHOTO CTPYMY 3
napajieTbHUM, TOCIIJOBHUM Ta 3MIIIaHUM 30Yy/KEHHSMU. 3acO0M perytoBaHHS

IIBUIKOCTI.
40. MateMaTuyHUI OMKC 1 0COOTUBOCTI MOJIETIOBAHHS €JIEKTPUUYHUX MALIUH

41. Tpudazna MocToBa cxema, 0araToryyibCHI Ta 0araTodasHi BUIPSIMIISYI.

42. KepoBaHi BUNIPAMJIAY1 Ta BEJEHI MEPEXKEIO THBEPTOPH.

43. ABTOHOMHI IHBEPTOpHU HAIIPYTH Ta CTpyMy. bararopiBHeBi i1HBEpTOpH.
44. IlepeTBOpIOBaYl 4aCTOTU HU3bKOI Ta CEPEAHBOI HATPYTH.

45. O1IbTPO-KOMIIEHCYBAJIbHI TPUCTPOI Ta CHIJIOBI aKTUBHI (DITBTPH.

46. HamiBnpoBiTHUKOBI EPETBOPIOBAYI MOCTIHHOTO Ta 3MIHHOTO CTPYMY.
47. CxemH KepyBaHHS HaliBIPOBITHUKOBUMU MEPETBOPIOBAUYAMHU.

48. EnextpoMexaHiyH1 IPOIIECH Ta YCTAHOBKH.

49. TloTyXHiI yCTaHOBKM BHCOKOIHTEHCHBHOTO HarpiBaHHs (KOHTAaKTHOTO,

THIYKI[IHHOTO, TYTOBOTO, €IEKTPOHHO-TIPOMEHEBOTO).



50. YcranoBKHU e1eKTpO(I3UUHOT Ta eNEKTPOXIMIYHOT [Iii.

51. YcTaHOBKH €IeKTPOICKPOBOT OOPOOKH METAIIIB Ta CEPEOBHIL.
52. YCTaHOBKH €IEKTPOIII3Y.

53. [loka3HUKHU TTpUHMaYiB €ICKTPUYHOT SHEPT1i.

54. BupinieHHs 3a7a4 €JIeKTPOMarHiTHOI CyMICHOCTI OJIOKIB €JIEKTPOTEXHOJOTTUHHUX

YCTaHOBOK.

55. 3MeHIlIeHHs BTpaT EJIEKTPOEHEpTrii Ta KOMIICHCAlllsl PEaKTHBHOI MOTY>KHOCTI
€JIEKTPOTEXHOJIOTITYHIX YCTAaHOBOK.

56.  IligBumieHHs  koedillieHTy  KOpHUCHOI  aii  Ta  HPOIYKTHBHOCTI
€JIEKTPOTEXHOJIOTTYHUX YCTAaHOBOK.

57. IlpyHUMANM ABTOMATUYHOTO KEPYBAHHS.

58. Kom0O1HOBaH1 CUCTEMU aBTOMAaTUYHOI'O KEPYBaHHS.

59. Buau cucteM aBTOMAaTUYHOTO KEpyBaHHS: PO3IMKHEHI 1 3aMKHEH1, cTaduii3alii,
IPOrpaMHi 1 CIIJIKYI0Ul, CTATUYHI 1 aCTATUYHI1, HETIEPEPBHOT Mii 1 TUCKPETHOI Aii.

60. CratnyHa noxuOka 1 koediieHT nepenayi (MiACUICHHS )CUCTEM aBTOMATUYHOTO
KEpPYBaHHS.

61. 3aBgaHHsA 1 OCOOJIMBOCTI 3arajibHOI METOAMKU MOCIIKEHHS IUHAMIKU CHUCTEM
aBTOMATUYHOTO PETyIOBAHHS.

62. MeToau AOCTIIKEHHS IMHAMIKA CUCTEM aBTOMAaTUYHOTO KEPYBaHHSI.

63. Ilepenarouni QyHKINi 1 CTPYKTYPHI CXEMH CHCTEM aBTOMATHYHOTO KEPyBaHHS.
64. YacTOoTHI XapaKTepUCTUKU €JIEMEHTIB 1 CUCTEM aBTOMAaTUYHOTO KEPyBaHHSI.

65. YMOBHM CTIWKOCTI JIIHIMHMX CHCTEM aBTOMAaTUYHOTO KepyBaHHs. Kpurepii
cTifikocTi. BusHaueHHs1 o0nacTeil CTIKOCTI.

66. OcoOIMBOCTI aJaNTUBHUX CUCTEM aBTOMAaTUYHOTO KEPYBaHHS.

67. @i3u4HI OCHOBH, BIIACTUBOCTI, TPAHUYHI NTapaMeTPH HAMIBIPOBITHUKOBUX J10I1B
Ta TPAH3UCTOPIB.

68. ®Di3uyHi OCHOBHM, BJIACTHBOCTI, TPAaHUYHI MapaMeTpHU HaMIBIPOBITHUKOBHUX
CHJIOBUX MOMYJIB.

69. Anauni3 npoueciB KOMyTallii, BTpaTh €HEPTii B HAMIBIPOBIAHUKOBUX KITIOYaX.

70. 3acobu kepyBaHHS Ta KOMYTallil KEPOBAaHUX HAIIBIPOBIIHUKOBUX MPUIIAIIB.



71. MikpoeneKTpoHHa Ta MIKpPOIIPOLIECOPHA TEXHIKA.

72. InTenekTyanbHi CUIOBI MOAYMI.

73. AJanTUBHI CUCTEMU 3 €TaJJOHHOIO MOJIEILIIO.

74. CunoBi CTPYKTYpH IEPETBOPIOBAUIB SIK HEJIIHINHHI €JIEKTPUYHI KOJIa.

75. Meroau aHamizy  HaIlIBOPOBIJHUKOBUX  IEPETBOPIOBAYIB Ha  OCHOBI
MePEMUKAIYHX (KOMYTYIOUNX ) QyHKITIH.

76. Metonu pe3yNbTYIOUMX BEKTOpIB Ta OOEPTOBUX CHCTEM KOOpIMHAT,
rapMOHIWHHN aHali3, mepeTBopeHHs Dyp’e.

77. AHami3 CTIHKOCTI HaIliBIPOBITHUKOBHX MEPETBOPIOBAUIB.

78. AHami3 eNeKTpOMarHiTHOI CyMICHOCTI HaIliBIPOBIIHUKOBUX TEPETBOPIOBAYIB 3

MEPEKEIO Ta HAaBAHTAKCHHSIM.
79. OcoOIUBOCTI 1HAUBITYAIBHOTO 1 TPYIIOBOTO €JIEKTPOIIPUBO/IIB.
80. KonTakTopu Ta AyroracuiibHi MPUCTPOi, 0COOIMBOCTI IX BUKOPHUCTAHHS.

81. Kareropii crnoxuBayiB eJEKTPUYHOI €HEprii 3a CTymneHem Oe3nepeOiiHOCTI

€JIEKTPOIIOCTAYaHHSI.

82. Meroau 3abe3nedyeHHsT €IEKTPOOE3MeKu. 3axucCHE Yy3eMJICHHs.3aXHCHE

3aHyJIEHHS.

83. Cxema 30BHILIHBOTO €JIEKTPOIIOCTaYaHHs MIANPUEMCTBA.

84. Cxema BHYTPILIHBOTO €JIEKTPOIOCTAYaHHS HIANPUEMCTBA.

85. KoMOiHOBaHI CHUCTEMH E€JIEKTPOKUBJIEHHS 3 TOHOBIIIOBAHUMHU JIKEpeslaMU
€JICKTPOCHEPTi.

86. ABTOHOMHI CUCTEMHU €JIEKTPOKUBIICHHS.

87. Jlxxepena po3noaineHoi redeparii. OcoOIMBOCTI poOOTH €IEKTPUYHUX MEPEXK 3
JDKepesiaMu PO3TOIITICHOT reHepartii.

88. ABTOMaTHKa Ta TeIeMEXaHiKa y CUCTEMaXx eJIEKTPONocTauaHHs. TeaemeTpis.
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