


1. Onuc HAaBYAJILHOI AUCHHUILTIHA
TeopeTudH1 OCHOBU €JIEKTPOTEXHIKH

I"any3b 3HaHB 14 — EnexTpuyHa 1HXECHEPis

Hanpsim miirotoBku

CrernianbHICTh 141 — EnexkTpoeHepreTrKa, eIeKTPOTeXHIKA Ta
EJIEKTPOMEXaHiKa

OCBITHS porpama EnextpoeHepreTrka, €eKTpOTEXHIKA Ta
EJIEKTPOMEXaHiKa

OcsitHbo-kBamidikamniiauii | bakanasp

piBEHb

Bun O00B’s3K0Ba

3arajgbpHa KUIBKICTh TOJTHUH 180

Kimpkicts kpeautiB ECTS 6,0

KinpKicTh 3MICTOBUX MOJTYJIIB 2

KypcoBa poboTta

dopMa KOHTPOJIIO eK3aMeH

IHoxka3HUKM HABYAJIBHOI JUCUMUILIIHM JJIS ICHHOI Ta 3204HOI (GOpM HABYAHHS

dopMa HaBYaAHHS JICHHA 3a04YHA
Pik miarotoBku (Kypc) nepumn

Cemectp nepumn

Jlekuiiai 3aHATTSI 30

[TpakTuuHi, CeMIHAPCHKI 3aHITTS 0

JlabopaTopHi 3aHATTS 60

CamocriitHa poboTa 90

[HauBiNyanbHI 3aHATTS

KinpKicTh THXKHEBUX ayIUTOPHUX TOJMH JJISI ICHHOT 5

dbopmMu HaBUAHHS

2. MeTa i 3aBIaHHA JUCIUILIIHA
Micue i pojib AMCUHMILIIHA B CUCTEMI MIATOTOBKH (paxiBUiB

Hucrtunimina  «TeopeTudHi  OCHOBH  €IEKTPOTEXHIKK» €  TEpIHIoK 3
CJIEKTPOTEXHIYHUX JIMCUMIUIIH  creuianbHocTi 141  —  EnekTpoeHepreTuka,
SJICKTPOTEXHIKA Ta eJeKTpoMeXxaHika. BoHa 3HaUHOIO0 MIpOI0 BU3HAYAE TEOPETUIHUI
piBeHb npodeciitHol MiAroTOBKY MailOyTHIX (haxiBIIiB.

[IpenMeToM BHBYCHHS JUCHUILUIIHKM € CICKTPOMArHiTHI sBHUIA Ta iX
NPUKJIaJHE BUKOPUCTAHHS B CHUCTEMI BHUpPOOHMITBA, Mepefadi 1 3acTOCYBaHHS
CJIEKTPUYHOI  €HEeprii, B Taly3sIX EJIeKTPOMEXaHIKH, EJIEKTPOTEXHOJIOTII,
CJIEKTPOHIKM, AaBTOMATUKH, TeJIEeMEXaHIkh, 1H()OpMalIiHO-BUMIPIOBAIIbHOI 1
OOYHCIIOBAIBHOT ~ TEXHIKH, €JIEKTPOOEe3NeKHn Ta TEXHOJOrll KOHCTPYIOBaHHS
CUIbCHKOTOCTIOJAPChKUX MAILIUH.




MeTa JMCUMILIIHN

copMyBaTH CUCTEMY TEOPETUUHUX 3HaHb ($yHIaMEeHTaJIbHOT
eJIEKTPOTEXHIYHOI MIATOTOBKM CTYAEHTIB, HEOOX1IHOT JJIsl BUBYEHHS IMOCIHITYIOUHX
JTACLIMIUIIH.

3aBJIaHHS IUCHUILIIHN

OCHOBHUM  3aBJaHHSM BHUBYEHHs JucuuIUiiHd  «TeopeTuyHi OCHOBHU
CJIEKTPOTEXHIKI» € BUBUYEHHS OAHIET 3 (OopM MaTepii - eIeKTPOMAarHiTHOro mojs i
HOro MposBIB Y PI3HOMaHITHUX TEXHIYHUX MPUCTPOSX, 3aCBOEHHS Cy4aCHUX METO/I1B
MOJICTIIOBaHHSA  €JIEKTPOMAarHiTHUX TMPOIECiB, METOMIB aHaiily 1 CHHTE3Y
CJICKTPUYHMUX KIJI, CJICKTPUYHUX 1 MArHITHUX TIOJIIB, 3HAHHS SIKMX HEOOXIiAHE I
PO3YMIHHS 1 YCHINIHOTO PIlIEHHS BUPOOHMYMX 3aJay BIAMOBIIHO A0 HPOQLIO
MM ATOTOBKH.

Bumoru 1010 3HaHb i BMiHb!
B pe3ynbTaTi BUBUEHHS TUCUUIUIIHUA CTY/ACHT IOBUHEH 3HAMU:
- 3aKOHHU €JEKTPOTEXHIKHU;
- CyYacHI METOJM pO3pPaxyHKy €JEKTPOMAarHiTHUX IIPOLECIB Yy KojJax Ta
€JIEKTPOTEXHIYHUX MPUCTPOSIX;
- METOJY aHai3y 1 CHHTE3Yy KUI 3 pI3HUMHU IMapaMeTpaMu JKEPEN EJIEKTPUYHOI
CHeprii Ta BIACTUBOCTSIMHM €JIEMEHTIB K1JI.
CTyJiIeHT TIOBUHEH @Mimu:
- MOSCHIOBATHU (D13MYHUM 3MICT 3aKOHIB €JIEKTPOTEXHIKH;
- CaMOCTIMHO TPOBOJUTHU EKCIEPUMEHTAIbHI JTOCTIDKEHHS €JEeKTPOMAarHiTHUX
MPOILIECIB B €JEKTPOTEXHIUHUX MPUCTPOSAX Ta PEKUMIB POOOTH €IEKTPUUHUX K1JT;
- BHUKOHYBAaTH PO3PAaXyHKHU PEXKHUMIB POOOTH EIEKTPUIHHUX K1JT;
- pO3B'sI3yBaTH 3aJlayul CUHTE3Y KU 13 3aJJaHUMU XapaKTEPUCTUKAMH;
- BHUKOPHCTOBYBaTH mnporpamui mnpoayktu Ta I[IEOM B enexkTpoTexHIYHHX
po3paxyHKax.

HalyTTst koMneTeHTHOCTEH:

¢axosi komnerenuii (PK):

®K2. 3nmatHiCTh BUpINIYBaTH MPAKTHYHI 3aJadi 13 3alydyeHHSM METO/IIB
MaTE€MaTUKH, P13UKHU Ta EIEKTPOTEXHIKH.

nporpamMHi pesyiabraTtu HapuanHs (I1P)

[TPHOS. 3nati ocHOBH TeOpii €IEKTPOMATHITHOTO TOJISI, METOJIU PO3PAXYHKY
CIICKTPUYHUX KiJT Ta YMITH BHKOPHCTOBYBATH 1X IS BUPIIICHHS TPaKTHYHUX
npobsem y podeciiiHii TisTbHOCTI.

[TPHO2. 3naTtl 1 po3yMITH TEOPETUYHI OCHOBU METPOJIOTIi Ta €JIECKTPUUYHUX
BHUMIPIOBAaHb, MPUHIUIHN POOOTH MPHUCTPOIB aBTOMATHYHOTO KEPYBAHHS, PEJICHHOTO
3aXHCTy Ta aBTOMATHKW, MAaTH HaBUYKU 31MCHEHHS BIJAMOBIAHUX BUMIPIOBaHb 1
BUKOPHUCTAHHS 3a3HAYEHUX MPHUCTPOIB AJIsl BUPILICHHS MPOQECIiTHIX 3aBIaHb.



3. CTpyKTypa HAaBYAJBHOI JUCHHUILTIHU

Ha3Bu 3MiCTOBHX MOAYIIIB 1 TEM 3aHATh

KinpkicTh rogun

Jenna popma 3aouna popma

Tuxni

Ycrworo

J

VY tomy uuci VY tomy uucni
1 | 1al | i1y | C.p. 1| m |nmab |iHg|c.p.

2

3

4

5/ 6 | 718 19]/10]11]12 |13 |14

MOAYJIb 1. Jliniitni onHodgasHi

€Jic

KTPUYHI KoJ1a.

Koporki  BimomocTi 3  icTopii  pO3BHUTKY
€JIEKTPOTEXHIKH. Micue 1 poib JUCHUIUIIHH B
CUCTeMi miAroToBKHM (QaxiBiiB. Mera 1 3amaui
JTUCIUIUTIHA. TepMIHOJOTISE B  EJIEKTPOTEXHIII.
JlitepHi TO3HAYCHHS ENEKTPUYHHUX 1 MAarHITHHX
BenMynH. EHepris 1  MeXaHIYHHA  TPOsB
CJIIEKTPUYHOTO TMOJIsl. B3aemMHe mepeTBOpeHHs
EHEprii eJIEKTPUIHOTO TOJIS 1 MEXaHIYHOI eHeprii.
Enepris 1 MexaHiYHHIA TpPOSB MarHiTHOTO MOJIS.
SBuine Ta BUAM eNeKTpuyHOro crpymy. CTOpoHHI
CNeKTPOpYIIidHI  cuiau. EnexTpuuHuii  ormip,
MOTEHIIIaJI, HAIpyTa.

Enektpuyne koo Ta HOTO €IEMEHTH. YMOBHI
rpadiuHi ITO3HAYEHHS €JIEMEHTIB KOJIa.
ExBiBameHTHI CcXeMH IS JDKEpEeNT  €Heprii.
KepoBani mxepena enekTpopywiiHOT CHIH 1
cTpyMy. 3akoH Oma: Juist TUISTHKH KOJIa 3 OMOPOM,
JUISTHKY 3 OIIOPOM Ta JIKEPESIOM €JIeKTPOPYIIIHHOI
cuu (EPC), 3aMKHEHOTO KOHTYpY.

[leperBopeHHs1 eHeprii B EJIEKTPUYHOMY KOJII
MOCTIHOTO CcTpyMy. Po0OoTa Ta TMOTYXXHICTh
NOCTIMHOrO  cTpyMy. bamanc  moryXHOCTEH.
[TepeTBopeHHST CXeM ENEKTPUYHHUX KiJd. 3aKOHH
Kipxroda. besnocepenHe 3acrocyBaHHS 3aKOHIB
Kipxroda ans po3paxyHKy pexumiB poOOTH KiJI.
ExBiBaJleHTHI = MepeTBOpeHHs B  Kojax 3
mxepenamu  EPC  Ta  pKepenamu  cTpymy.
[ToTenmianpHa giarpama.

Teopema  kommeHcamii. MeTol  KOHTYpPHHX
ctpymiB. [IpuHIMI HaKIaTaHHS.

Meron By3noBux Hampyr. Teopema npo akTUBHHI
JBOTIOJIOCHUK Ta ii 3aCTOCYBaHHS JI aHali3y
pexxuMy poOOTH KoJa.




SBumia y Koiax 3MIHHOTO CTpyMy. 3aKoH
€JeKTPOMArHiTHOT 1HJYKIi, TOTOKO3YeIICHHS,

CaMOIHJTyKIIis, IHIYKTUBHICTD. SIBuie
B3a€MOIHIYKIIi. 3MIHHUN TEpIOJUYHUN CTPYM.
XapakTepUCTUKH CHUHYCOIJHUX BEJIWUYNH.
3aranpHa i€ CHMBOJIIYHOTO Merony. Meron| S 6 2 4 6

KOMIUIEKCHUX  amIutiTyn. 3akonn Owma Ta
Kipxrodpa B xommiekcuiii ¢opmi. KommiekcHi
Omopy Ta MPOBITHOCTI. AHaNI3 MpPOUECIB Y
IPOCTOMY KOJIi CHHYCOIZHOTO cTpymy. MuTTeBa
HOTYXHICTb KOJIa.

Pisunus a3 Hampyrm 1 cTpymy, MOHSTTS MpPO
tornorpadiuny agiarpamy Hampyr. Po3paxyHok
CKJIAJIHOT'O KOJIa 3MIHHOT'O CTPYMY 3a JOIIOMOIOIO
CHUMBOJIYHOTO METONy. AKTHBHA, PEaKTHBHA Ta
MIOBHA MOTYXKHICTh Y KOJIaX CHHYCOIHOTO CTPYMY.
Bananc mnortyxHocTeil. BumiproBaHHS aKTHBHOI
notyxHocTi. Tomorpadiuni nmiarpamu Hampyr Ta
BEKTOPHI JlilarpamMH CTPYMIB.

[HIyKTHBHO 3B's3aHI €EMEHTH Kojia. Po3paxyHok
pO3Trally)KeHUX KUT 3 I1HAYKTUBHO - 3B'S3aHUMH
eneMeHTaMu. llepenaBanHs aKTHBHOI MOTY>KHOCTI
B KOJIi i3 IHIYKTUBHUM 3B'S3KOM, TpaHCHOpMATOP
0e3 ocepas. 3arajbHi MOJIOKEHHS PO PE30HAHC.
Pe3onanc Harpyr. Pe3onanc CTpYMIiB.
Enepreruuni nporecu npu pezoHanci. Pezonancui
PEXUMU Y po3ranykeHux kojax. Cnax Ta BTpatu
Hampyru B JHIT 3MiHHOro crpymy. llnsaxu
I1BUIIEHHS KO€(ILIEHTY MOTYKHOCTI.

Pa3om 3a 3micToBUM MoayJiem 1 7 42 |14 28 42

MOAYJIb 2. BaraTtoda3sHi KoJia 3MiHHOTO CTPyMY, JIiHiliHI eJIeKTPUYHI K0JI1a 3 NepioANYHUMHU
HECHMHYCOIITHMMM HAaNpyraMu Ta CTpyMaMH, HeJIiHiliHi eJIeKTPU4Hi K012, epexiHi npouecH y JiHiHHUX
K0J1aX i3 30cepe/lkeHUMHU NapaMeTpaMu

I'enepatop tpudaznoi EPC. CnonydeHHs 3ipKoro
Ta TPUKYTHUKOM. CHUMETpUYHHM peXUM poOOTH
TpudaszHux Kin. Hecumerpuunuii pexxum podotu

. . 8 6 2 4 6
tpudazaux kin. IloTykHOCTI TpHda3zHOrO Koia.
OGeproBe  marHiTHe mose. [lpuHmun  ail
TpU(a3zHOTO IBUTYHA.
MeToa CHMETPUYHHX CKJIQJOBHX. 3aCTOCYBAaHHS
METOy CHMETPUYHHMX CKJIAQIOBHX [0 aHaNi3y 9 5 9 4 5

pexumiB pobotu TpudaszHux Kia. IloHarrs mpo
GUIBTPU CUMETPUYHHUX CKIIQJOBHX.




Po3knamanHs ~ MepiOAMYHMX — HECHMHYCOITHHMX
byHKIIH B TPUTOHOMETPUYHI paau.
MakcumanbpHe, Jilou€ Ta CepeaHE 3HAYCHHS
Hecunycoinnoi BenmnunHu. Koedimientu dopwmu,
aMIUTITyAu Ta crnotBopeHHs. lloTyxHOocTi y Komi
HECHHYCOINHOrO cTpyMmy. Po3paxyHok miHiiiHOTO
KOJIa MPH HECHHYCOiJHHX Hampyrax i CTpymax.
ExBiBanieHTHI cuHycoinu. Pe3oHaHCHI sIBUIIA MpU
HECHHYCOIHUX CTpyMax Ta Hampyrax. Bumi
TrapMOHIYHI CKJIAJIOB] Y TpH(a3HUX CHCTEMaX.

10

3aranpHa  XapaKTEpUCTHKAa METOJIB  aHATi3y
HeNMHIMHNX  KUI.  BractuBocTi  HENMiHIKHUX
enemenTiB. CratuyHuid Ta JaudepeHIiaTbHuR
omip. EXBiBaJIeHTHI CXeMH HENIHIHHUX €JIeMEHTIB.
I'padoananitnannit METOJ PO3paxyHKy
HENIHIHHUX KU,  ANpoKCHMAIlisi  pe3ylbTaTiB
EKCIIePUMCHTAILHUX  JIOCHIDKeHb.  YmcernbHi
METOAM PO3PaxXyHKY HETIHIHHUX KiJL.

11

3aranpHi BIIOMOCTI PO HEMiHIMHI KOJIa 3MIHHOTO
CTpyMmy. SIBWINA Yy HENIHIHHUX KOJaX 3MIHHOTO
cTpymy. HenmiHiliHI Koja SIK TEHEPATOPH BUIIHX
TapMOHIHHUX CKJIaJOBHX CTPyMy Ta HampyrH.
OCHOBHI TIEpETBOPEHHS, L0 3AIMCHIOIOTHCSA 3a
JIOTIOMOTOI0 HENNIHIHHUX €JIeMEHTIB. Bumpsmisdi.
Brpatn motyxnocti B ocepui. Korymka i3
CTaJICBUM OCEp/siM, CXeMa 3aMIIIeHHs, PIBHSIHHSA,
BEKTOpPHA Jilarpama.

12

OCHOBHI BEIWYMHHM Ta CIIBBIIHOIIEHHS, IO
XapaKkTepu3yloTh  MarHitHe  nose.  llerns
ricrepesucy Ta KpUBI HaMarHiyyBaHHS.
BnactuBocTi  MarHiTHUX MarepiamiB. 3aKOHHU
Mar”iTHOTO Kojia. Po3paxyHOK po3ramykeHux Ta
HEPO3TaIYy)KEHUX MAarHiTHUX Kul. Depope3oHaHC
Hanpyr Ta cTpyMiB. Cralimizatopu HaIpyTH.
MHuoxHuk — 4YactoTh. KepoBaHi  1HIYKTHBHI
€JIeMEHTU. MarHiTHUM MiICUIIIOBAaY MOTY>KHOCTI.

13

[IpyynHM BUHUKHEHHS TMEPEXiAHUX TMPOIECIB.
3akonu komyrtanii. [loyatkoBi ymoBu. 3arajibHi
MIIXOUA TPU JOCTIKEHH] TIePEXiTHUX MPOIIECIB.
Cytp xmacuunoro metony. IlepexigHi mporecu B
KOJJaX 3 OJHUM PEAKTUBHUM  EJIEMEHTOM.
[lepeximni mpoumecu B Kolax 3 JBOMa
pEaKTHBHUMHU €JIEMEHTaMHU.

14

OneparopHuil METOJ PpO3PAXyHKY MEpPexXiIHUX
nporeciB. 300paX€HHsST Ta OpPUTIHAIW. 3aKOHU
Oma Ta Kipxropa B omnepatopHiii ¢dopmi.
OnepatopHi cxemu 3amimieHHs. [lepexim Bix
300pakeHb 10 OpWTIHAJIIB 1 HaBNAKH 3a
dbopmynamu B1JITTOB1THOCTI. Teopema
PO3KJIaAaHHS. Buxopucranus TEOpeMu
PO3KJIaJIaHHSI 10 aHATI3y MePeXiJHUX MPOIIECIB.

15

Pa3om 3a 3micToBUM Moy ieM 2

48

16

32

48
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5. llepeJtik J1aDopaTOpHUX POOIT

Ne Hasga temu Kinbkictb

3/m TOJINH

1 | JocnipkeHHs JIHIMHUX SIEKTPUYHUX KUT MOCTIMHOTO CTPyMY 3 4
MOCIITOBHUM, MapalelbHUM Ta 3MIIIAHUM 3’ € JHAHHIM HOTro
CTPYKTYPHUX €JIEMEHTIB.

2 | Hocmimkennss naii 3akoHiB Oma 1 Kipxroda B mdiHINHHUX 4
EJIEKTPUYHMX KOJIaX MOCTIMHOTO CTPyMY.

3 | HocmimxeHHs 3aleXHOCTI MapaMeTpiB MOCTIMHOTO CTPyMy B 4
JIHIMHUX €JICKTPUYHUX KOJaxX BiJ HABAaHTXKCHHS IPH Mepeaadi
€JIEKTPOEHEPTii BiJ JPKEPEeJI IO CII0KUBAYIB.

5 | JlochimkeHHsT THIMHUX €JIEeKTPUYHUX KT MOCTIHHOTO CTpyMy 4
P 3aCTOCYBaHHI METO/Ia HAKJIAJaHHS (Cynepno3ulii).

6 | dochimkeHHsT JTIHIKHUX €IEKTPUYHUX KUI MOCTIHHOTO CTPyMy 4
IIPY 3aCTOCYBaHHI METOJIa €KBIBAJIGHTHOTO T€HEPATOPA.

8 | HochimkeHHs JHIAHUX  €JIEKTPUYHHMX Kid  0oaHO(A3HOTO 4
CUHYCOIIaJIbHOTO CTPyMYy 3 IHAYKTUBHHUMH Ta €MHICHUMHU
eJIeMEHTaMHU.

9 | HocnmipkeHHsT  sIBUIIA  PE30HAHCY HAmpyr B  JIHIHHHX 4
CJIEKTPUYHUX KOJaX OJHO(A3HOTO CHHYCOiJalbHOTO 3MIHHOTO
CTpyMY.

10 | JocmimkeHHs SBUIA PE30HAHCY CTPYMIB B €IEKTPUYHUX KOJIaX 4
0J1HO(a3HOTO CHHYCOITAIBHOTO 3MIHHOTO CTPYMY.

11 | docmimkeHHs SBUIA B3a€EMOIHAYKINT B JIHIMHUX CICKTPUUYHUX 4
KOJIaX CHHYCOIJaJIbHOTO 3MIHHOTO CTPYMY 3 1HJIYKTHUBHO-
3B’SI3aHUMH €JIEMEHTAMH.

12 | Jocmimkenns Tpuda3zHoro Koja Ipu CroaydeHHi (a3 4
CITOKHBava 31pKOI0.

13 | Jocmimkennas Tpuda3zHoro Koja Ipy CIOJydeHHI (a3 4
CIOKMBa4Ya TPUKYTHHUKOM.

14 | Kona 3 nepioJuYHUMU HECUHYCOITHUMH CTPyMaMu Ta 4
HaIpyraMu.

15 | MogaentoBaHHs NPOLECIB Y KOJI1 3 HECUHYCOIAHUMU CTpyMaMu 4
Ta HAIIPYTaMHU.

6. IlepeJiik TeM caMoCTiiiHMX pPoOiT

No Ha3sga KUIBKICTh

3/ TOJTUH

1 JIiHiiiHe KOJIO MOCTIHHOTO CTPYyMY 10

2 JliniitHe K010 0JTHO(PA3HOTO CHHYCOITHOTO CTPYMY. 10

3 HecunycoingHi ctpymu B JiHIHHOMY KOJII. 15

4 Tpudasni koa. 10




5 Komm’toTepHi MeTOAM pO3paxyHKY JIHIMHUX K1JT 15
MOCTIHOTO CTPYyMY

6 Komm’toTepHi MeTOM pO3paxyHKY JIHIMHUX KiJT 15
0JTHO()a3HOTO CHHYCOITHOTO CTPYMY.
7 CrernianbHi peXxuMu poOOTH TpUdazHUX KIJI. 15

/. KOHTPOJILHI NUTAHHS, KOMILIEKTH TECTIiB VISl BUBHAYEHHS PiBHS
3aCBOCHHS 3HAHb CTy/IeHTAMU

Iutannsa 1. YoMy nopiBHIOE €KBiBaJCHTHHUHI OIIip PE3UCTOPIB B HABEACHIH CXEMi, SKIIO OIip KOXKHOTO 3 HUX JOPiBHIOE
3 0m?

IuTtannsa 2. YoMy NOpiBHIOE €KBiBaJICHTHHUH OIIip PE3UCTOPIB B HABEJCHIN CXeMi, AKIIO OIip KOKHOTO 3 HUX JOPIBHIOE

2 OMm?
nacal

IuTtannsa 3. YoMy mopiBHIOE TOKa3aHHSA BaTMETpa B HaJaHill cxemi kouna, skmo: U=20B; R=507?

IuTtanns 4. YoMy nopiBHIOE TOKAa3aHHSA BaTMETpa B HagaHii cxemi koua, sikimo U=10B, a R1=R,=10m?

R R,

Iuranns 5. YoMy J0piBHIOE OIIp MiJHOIO IPOBiIHUKA J0BKHHOW 1000M 3 monepeynumM nepepizom 17.5 mm??

Mutannsa 6 Yomy IOpiBHIOE BEIWYHHA TOCTIHHOTO CTPyMy y BiTHi 3 omopoM R=1 Owm, Koo BOHA i €IHAHA IO
3aTUCKA4iB aKTHBHOTO JIBOIIOJIOCHHKA, 110 Ma€ BHYTPimHiH omip Ry =4 OM Ta Hanpyry xonoctoro xoxy Ux=10B?

IMuranns 7 YoMy NOpiBHIOE BENMYMHA MOTY)XHOCTI, IO  CIIOKUBAETHCS B onopi R=2 OM npum npoxoukeHH] yepes
HBOTO IIOCTIHHOTO CTpyMy [=5A?

IMuranus 8 YoMy nOpiBHIOE KOMILIEKC TIOBHOTO OIOPY, Z B KOJi 3MIHHOTO cTpyMy, ko R=2 Owm; X =4 Om; Xc=2
Om?

IMuranns 9. YoMy 10piBHIOE KOMIUIEKC MOBHOTO onopy Z=1+j B moka3HuKoBiit popmi?
IMuranns 10. YoMy nopiBHIOE KOMIUIEKC MOBHOTO onopy Z=0+2j B moka3HUKOBii Gopmi?
TMuranus 11. YoMy J0piBHIOE KOMIUIEKC TIOBHOTO OTOPY B anredpaiuHiii popmi, ko Z=4e7%
Mutanus 12. YoMy JopiBHIOE KOMIUTIEKC CTPYMY B TIOKa3HUKOBIii opmi, skimo =1+

IMuranns 13. Yomy nopiBHIoe Moxyns noBHOI Hanpyru,Up,3MIHHOTO CTpyMy , SIKIIO 1i CKJIaf0OBi JOPIBHIOIOTH:
Ur=60B; Uc=80B?



Iurannusa 14. YoMy HOpIBHIOE KOMIUIEKC CTpyMy B anreOpaidiii ¢opMi, SKIIO KOMITIEKCH HANpyTH Ta OMOPY
nopisrroroTE: U=106"" T2 Z=56/!%" ?

Hutanns 15. YoMy J0piBHIOE KOMILIEKC HOBHOI TIOTYKHICTi IKepena e.p.c., B anrebpaiuniii popwmi , sxmo E=100e 1°°°;
[=20e7307?

Murtauus 16. Yomy 10piBHIOE KYT 3CYBY (a3 Mik CTPYMOM Ta HAIIPYTOI0, ¢, IKIIo Z=5+j5
Mutanns 17. YoMy 10piBHIOE MUTTEBE 3HAYEHHS CTPYMY, AKIIO HOro KomIuteke 1=10e 1°0°?
IMuranns 18. YoMy 10piBHIOE KYT NOYaTKOBOI Basu cTpymy, P; saximo: U=Ue’"" ta Z=Ze*"" ?

Mutanns 19. YoMy 10piBHIOE KOMIUIEKC cymMapHOro cTpymy  lo=Ii1+ I» B mokasmukosiit dopwmi, axmo 11=3+j3, a
[,=7+j77

Mutanna 20. YoMy nopiBHIOE KOMITDIEKC NMOBHOI MPOBiAHOCTI, Y TOCHIJOBHOTO KoJia B anreOpaiudii ¢opmi, SKIIo
fioro omopu nopiBHIOIOTE: R=10 Om, a Xc=1 Om?

MuTtannsa 21. 1o € 3acobom nepemadi eHeprii B KO 3 IHAYKTHBHO 3B’ I3aHUMH SIEMEHTaMHU?

MuTtanns 22. Yomy H0piBHIOE B3a€EMHA IHIYKTUBHICTH, M?
IMuranns 23. YoMy nopiBHIOE KOeOIIi€HT 3B’SI3Ky IBOX IHIYKTHBHO 3B’SI3aHUX e€JeMeHTiB, K?

Muranus 24. YoMy 10piBHIOE KOE(IMI€HT aMIUTITYIH CHHYCOIIaIbHOTO 3MiHHOTO CTpyMy, Ka?
Murtanns 25. [{is BU3HAUCHHS JIFOYOT0 3HAYCHHS CHHYCOIAIbHOTO CTPYMY Tpeoa. ..
IuTtanns 26. Ske piBHIHHS BU3HAYAE YMOBY PE30HAHCY HATIPYTH ...

IMurtannsa 27. [ToTeHmianeHa giarpamMa e rpagik 3aJIe)KHOCTI. . .

Inranns 28. YoMy nopiBHIOE KoedilieHT GOPMHU CHHYCOINATIBHOTO 3MIiHHOTO CTpyMy, K¢?

Muranus 29. Yomy A0OpiBHIOE EMHICTh KOHAECHCATOPA, IO MiAKIFOYAETHCS MAPANIEIbHO IHAYKTUBHOMY HABAHTAKEHHIO
JUI TIIBUIIEHHS KOe(]ili€HTa IOTYXHOCTI BiJ COS(Do, 0 COS (D, AKIIO HABAHTAKEHHS Mae MOTYXHICTh Py mpm

Hanpy3i Un?
IMuranns 30. YoMy 10piBHIOE XapaKTEPUCTUYHUIH OITIp KOJIMBAILHOTO KOHTYpA, p?
IMuranns 31. YoMy n0piBHIOE XapaKTEPUCTUYHUI OITIp KOJIMBAILHOIO KOHTYpA, p?

Muranus 32. YoMy A0pIBHIOE EMHICTH KOHJIEHCATOPA, IO MiIKII0YA€THCS MTAPAIENbHO 1HIYKTHBHOMY HABAHTAKEHHIO
JUIA IiBUIIEHHS Koe(illieHTa MOTYKHOCTI BiJ COS (D o, 10 COS (D 1, IKINO HABAHTAKEHHS Ma€ MOTYKHICTh Py mpu

Hanpy3i Un?

IMuranns 33. YoMy nopiBHIOE KoedilieHT POPMHU CHHYCOIIABHOTO 3MIHHOTO cTpyMy, K¢?
Murtannsa 34. [ToTeHnianeHa giarpama e rpadik 3aJIeKHOCTI:

IMutanns 35. fIke piBHSIHHS BU3HAYAE YMOBY PE30HAHCY HANPYIH :

IMuranns 36. [ BU3HaYSHHS JIF0Y0T0 3HAYE€HHS CHHYCOIalbHOTO CTpyMy Tpeba:

Murtauus 37. Yomy H0piBHIOE KOSDIIIEHT aMILTITYIM CHHYCOINMAIBHOTO 3MIHHOTO CTPYMY, Ka?

IMuranus 38. YoMy nopiBHIOE KOedillieHT 3B’ 3Ky JBOX IHIYKTHBHO 3B’sI3aHUX ejleMeHTiB, K?

IMutanus 39. YoMy HOpiBHIOE B3aEMHA IHIYKTUBHICTH, M?

IMuranns 40. o € 3aco6om nepenadi eHeprii B Kol 3 IHIYKTHBHO 3B’SI3aHUMHU €JIEMEHTaMH?



IMuranus 41. Yomy A0piBHIOE KOMIUIEKC TTOBHOI MTPOBITHOCTI, Y TIOCHITIOBHOTO KoJia B anreOpaidHiid (opMi, SKIO
fioro omopu gopiBHIOIOTE: R=10 OM, a Xc=1 Om?

Mutanns 42. YoMy JopiBHIOE KOMIUTEKC CyMapHOTo cTpymy  lo=I1+ I, B mokasuukosiit hopmi, axmo 11=3+j3, a
[,=7+j7?

TMuranns 43. YoMy 10piBHIOE KYT HOYATKOBOI (pasu cTpymy, P saximo: U=Ue’"" ta Z=Ze*"" ?

Mutanns 44. YoMy JOpiBHIOE MUTTEBE 3HAYEHHS CTPYMY, SKIIO Horo komriexc [=10e 90°?

Murtauus 45. YoMy 10piBHIOE KYT 3CYBY (a3 Mik CTPYMOM Ta HAIIPyTO¥0, ¢, IKIo Z=5+j5

MuTtannsa 46. YoMy H0piBHIOE KOMIUIEKC TIOBHOT MOTYXKHICTI JKepea €.p.c., B anrcOpaiuniit Gopmi , SKIo

Iutannsa 47. YoMy HOpiBHIOE KOMIUIEKC CTPYMY B anreOpaidniil popmi, SKII0 KOMIDIEKCH HAIIPYTH Ta OTIOPY
nopismroroTh: U=106/"" Ta Z=5¢i15" ?

IMuranns 48. YoMy nopiBHIOE€ MOy Ib TOBHOT Hanpyru,Ug ,3MIHHOTO CTPYMY , SIKIIO i1 CKJIaJJ0BI IOPIBHIOIOTh:
Ur=60B; Uc=80B?

Hutanns 49. YoMy 10piBHIOE KOMIUTIEKC CTPYMY B IOKA3HUKOBiH opwmi, Akimo 1=1+j
Turanns 50. YoMy J0piBHIOE KOMILIEKC TIOBHOTO OTIOPY B anredpaiuHiii popmi, sxmo Z=4e79°
Iurtannsa 51. Yomy gopiBHIOE KOMIUIEKC TOBHOTO otropy Z=0+2j B TOKa3HUKOBIH hopmi?
IMurtanns 52.YoMy J0piBHIOE KOMILIEKC TOBHOTO onopy Z=1+j B MOKa3HUKOBIH (hopmi?

Mutanna 53.YoMy DOpiBHIOE KOMITIEKC TOBHOTO OTIOPY, Z B KOJi 3MiHHOTO CTpyMYy, Ko R=2 Owm; X =4 Owm;

Iutannsa 54. YoMy H0piBHIOE BETHYHNHA MOTYKHOCTI, IO  CIIOXKUBAETHCA B onopi R=2 OM npu poXomkeHHi gepe3

HBOTO TIOCTIHHOTO CcTpyMy [=5A7?

IMuranns 55. YoMy n0piBHIOE BEIMYHHA MTOCTIHHOTO CTPyMY Y BiTIi 3 onopoM R=1 Om, sikiio BoHa mijx’eaHaHa 10
3aTHCKaviB aKTHBHOT'O JJBOIOJIFOCHHKA, LII0 Mae BHYTpilHii omip Ry =4 OM Ta Hanpyry xonoctoro xoay Ux=10B?

Iuranns 56. YoMy 10piBHIOE OMIp MiHOTO IIPOBiAHUKA J0BkKHHO0 1000M 3 monepeunum nepepizom 17.5 mm??
IMuranns 57. YoMy nopiBHIOE OKa3aHHs BaTMETpa B HaJlaHiil cxemi koua, sikio U=10B, a R1=R>=10m?

R R,

IMuranns 58. YoMy nopiBHIOE MOKa3aHHs BaTMETpa B HaJaHiil cxemi Koua, sikmo: U=20B; R=507?

IMuranus 59. YoMy nOpiBHIOE EKBIBAJCHTHHII OMip PE3UCTOPIB B HaBEJCHINH CXeMi, SIKIIO OMip KOXHOTO 3 HHX

nopiBHIOE 2 OM?

==l

Iutanuss 60. YoMy OOpiBHIOE EKBIBaJCHTHHU OIIp PE3UCTOPIB B HABEIACHIM CXEMi, SIKIIO OIIp KOYKHOTO 3 HHX

nopiBHIOE 3 OM?
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1.

Tpuda3sHi kosia 3MiHHOT0 CTPpyMy
Tpucdazna cucrema EPC. Tpudaszne xono. Posmmpenss noraTts gasu. OCHOBHI CXeMH 3’ €JHaHHS TpU(a3zHIX

KiJI, BU3HAYCHH JiHIHHUX Ta (a3HuX BenudnH. CIiBBITHOMICHH MiX JIHIHHAMH Ta (pa3HUMH HAIIPYTaMH i CTPYMaMH.

Nogak~kwn

CruMeTpUIHUHA peKUM POOOTH TpU(Da3HUX Kil.

Hecumerpuunnii pesxum padoTH Tpuha3HUX Kil.

AKTHBHA, peaKTHBHA i TIOBHA MTOTY>KHOCTI TpU(a3HOTO KOJIa.

Bumip akTuBHIl OTYKHOCTI B Tpr(a3Hii CHCTEMI.

Ob6epTtoBe maruitTHe mone. [IpuHIm aii TprdazHOTO ABUTYHA.

MeTox CHMETPHYHHX CKIAaJIOBHX. 3aCTOCYBaHHS METOINY CHMETPUYHHX CKJIAQJOBHX IO aHAi3y PEKHUMIB

p060m Tpudazaux Kist. [IoHATTS po GINBTPH CHMETPUIHUX CKIAJOBHX.

1.
¢
2.
3.
4
5
6

Jliniiini e1eKTpUYHI K0JI1a 3 MEPiOAMYHNMH HECHHYCOITHUMH HANPYTaMH Ta CTPyMaMHu
Bu3HaueHHS mepioJUYHMX HECYHYCOiJHHUX CTpPyMiB 1 Hampyr. PoskiajgaHHs NepioJuYHUX HECHUHYCOITHHX

YVHKLIH B psig Dyp’e.

I'pado-anamiTHUHUI METO] BU3HAYCHHS TapMOHIK psay Dyp’e.

Po3paxyHOK JIiHIHHOTO KOJIa HECHHYCOIHUX JUKEpeIax )KUBJICHHS.

Pe3oHaHCHI sIBUILA [TPU HECHHYCOIAHUX CTPyMaXx.

MakcuMarbHe, Iif04Ye Ta CePeIHE 3HAUCHHS HECUHYCOITHOTO CTPYMY 1 HECHHYCOIIHOT HAIPyTH.

AXTHBHA 1 TIOBHa IOTYXXHOCTI HECHHYCOIJHOTO CTpyMy. 3aMiHa HY CHHYCOIJHOTO CTPpyMy 1 Hampyru

CKBIBaJICHTHUMHU CHHYCOIIaMH.

7.

Buii rapmMoHiuHI cki1afoBi y TpuQasHuX cucTeMax.
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8. MeToau HaBYaHHSHA

Jlek1iiHi 3aHATTS 3 BUKJIAQJaHHIM TEOPETUYHOTO MaTepiary

[TpaxTu4Hi 3aHATTS 3 HAOYTTS BMiHb Ta HABUYOK PO3B’s3aHHS 3a7a4

JlabopatopHi 3aHATTS 3 HAOYTTSI BMiHb Ta HABUYOK CKJIQIaHHS €JICKTPHIHUX
KUJT 32 HaIaHOIO0 CXEMOIO Ta IPOBECHHS JOCTIKEHHS eIeKTPUYHUX K1

CamocriiiHa pob0Ta CTYIEHTIB 3 MIArOTOBKOIO JI0MOBI1IeH abo pedepariB Ha
3aJjaHy TeMy

Po3B’s13aHHS MPAKTUYHUX 3a/1a4d B paMKaX BUKOHAHHS PO3PayHKOBO-
rpadiuHux pooiT

9. ®opmMH KOHTPOJIIO

1. IToToyHMIT KOHTPOJIH 3HAHB PEATI3YETHCS EKCIPEC-OMUTYBaHHIM Ha
MOYATKy KOKHOTO JIEKIIITHOTO 3aHSTTS.

2. KoHTposbHe ONMUTYBaHHS 1111 Yac JAOMYCKY JO BUKOHAHHS Ta 3aXUCTY
BUKOHAHMX JTA0OpaTOPHUX POOIT.

3. BukoHaHHS KOHTPOJILHUX PO3PaXyYHKOBHUX POOIT.

10. Po3noain 6aJiB, ski OTPUMYIOTH CTYI€HTH.
O1iHIOBaHHS CTYAEHTIB BiIOYBA€ThCS 3T1HO 3 MojiokeHHIM «IIpo ekzamenu
ta 3aniku y HYBill Ykpainn» Big 20.02.2015 nporokon Ne6

11. MetoauuHe 3a0e3ne4eHHs

1. TeopeTnyHl OCHOBU E€INEKTPOTEXHIKA : HaBYAJIbHHI MOCIOHMK IS
CTYIEHTIB  HampsMmy  miarotoBku  6.050701 -  «EnextporexHika  Ta
enekrporexHouorii» 6.100101 — «Enepretuka ta enexkrporexHiuni cucremu AITK».
T. 1/ yknan.: B. B. Bacunenko, A. B. XXunbenos, [[. C. Copokin. - K. : , 2015. - 364
C.

2. TeopeTnyHi OCHOBU E€NEKTPOTEXHIKA : HABYAIBHUN TOCIOHHMK IS
CTYIEHTIB  HampsMmy  miarotoBku  6.050701 -  «EnekTtporexHika  Ta
enekTporexHosoriin 6.100101 — «Enepretuka ta enexkrporexniuni cucremu AITK».
T. 2 / yknan.: B. B. Bacunenko, A. B. Kunbnos, [I. C. Copokin. - K. :, 2015. - 273
C.

3. TeopernuHi OCHOBU eNeKTpoTexHiKU. [lepexiaHl mpouecu B JIIHIMHUX
SJICKTPUYHMX KOJIaX : HaBYabHHUM Tocionuk / B. B. Bacunenko, A. B. [TaBmok. - K.
., 2015.-275c.

4. Enextporexnika 1 enexTpoMmexaHika : HaBuanbHUN MOCIOHUK B TPHOX
TOMax JUIs CTY/ACHTIB BHUINUX HaBYAIBbHUX 3aKIaIIB SKI HABYAIOTHCS 32 OCBITHHO-
nHpoQeciiHOI0 TMporpaMoro  0OakanmaBpa 3a HampsMOM «ABTOMaTH3aIlis Ta
KOMIT IOTEpHO -iHTerpoBani TexHouniorii». T. I. Enektporexnika / A. B. XKunbios, I
O. Mipcekux. - K. : TTomitexnika, 2015. - 357 c.

S. EnexTporexHika 1 enekTpoMexaHika : HaBuanbHUN MOCIOHMK B TPHOX
TOMax JJIsl CTYJCHTIB BHINMX HaBYaJbHHUX 3aKJIAJIB sSKI HaBYAIOTHCS 32 OCBITHBO-
nHpoQeciiHOI0 MporpaMoro 0OakanaBpa 3a HamnpsMoOM «ABTOMaTH3allis Ta
KOMIT IOTepHO -iHTerpoBani TexHonmnorii». T. II. Enekrporexnika / A. B. Kunb1os,
I'. O. Mipcekux. - K. : TTonmitexnika, 2015. - 357 c.

12



6. EnextpoTexHika 1 eJIEeKTpOMEXaHiKa : HaBYaJIbHUU MOCIOHHUK B TPhOX
TOMax Ui CTYACHTIB BHUINMX HaBYAIBHUX 3aKJIAIB SKI HABYAIOTHCS 32 OCBITHHO-
npodeciiiHol0 mporpamMoro  0akajgaBpa 3a HamnpsMOM «ABTOMaTH3aIlis Ta
KOMIT TOTepHO -iHTerpoBani Texnosnorii». T. III. 36ipauk 3agau / A. B. Xunbuos, I
O. Mipcbkux, [. C. Copoxkin. - K. : TTomitexnika, 2015. - 205 c.

1. TeopeTnuHi OCHOBM €JEKTPOTEXHIKM JIIHIMHI €JIeKTPUYHI KOJa
MOCTIMHOTO CTPYMY: KOHCIICKT JIEKIIIH /I CTYACHTIB HanpsMy miarotoBku 6.050701
- «Enextporexnika Ta enektporexnonorii» 6.100101 — «Enepretuka Ta

enextporexHiuHi cuctremu AIIK» / ykman.: B. B. Bacunenko, A. B. XXunsnos, /1. C.
Copokis. - K. : BugaBanunii uentp HYbBill Ykpainu, 2014. - 119 c.

8. TeopeTuyHi OCHOBHM €JEKTPOTEXHIKU: TMPAKTUKYM, 3aBIJaHHA Ta
METOJIMYH1 BKA31BKU AJISl MPAKTHUUYHUX 3aHIATH JUIS CTYJEHTIB HANpsSMY IiJATOTOBKH
6.050701 - «Enextporexnika Tta enekrporexHoisorii» 6.100101 — «EnepreTtuka Ta
enekTporexHiuHl cuctemu AIIK» / ykman.: A. B. XKunbsnos, J[. C. Copokin. - K. :
Bunasauunii nentp HYbBill Ykpainu , 2014. - 87 c.

9. TeopeTuyHl OCHOBHU €JIEKTPOTEXHIKM : JiabopaTopHi pobotu. Y. 3.
3aBgaHHsS Ta METOAMYHI BKa3iBKU Ui BUKOHAHHS JabOpaTOpPHUX pOOIT Juis
CTYJIEHTIB  HampsMmy  miarotoBku  6.050701 -  «EnektporexHika  Ta

enekrporexHosoriin 6.100101 — «Enepreruka ta enekrporexHiudi cucremu AITK» /
ykaaa.: A. B. Kunsnos , JI. C. Copokin. - K. : BugaBununii uentp HYbill Ykpainu,
2014. - 41 c.

10. 3ommt g mabopaTopHUX poOIT 3 AUCHUILIIHU «TeopeTudHi OCHOBHU
CJIEKTPOTEXHIKIY JUIsl CTYACHTIB Hanpsamy miarotoBku 6.050701 - «ExexrporexHika
Ta enekrporexHosorii», 6.100101 — «EHepretnka Ta eNeKTPOTEXHIYHI CUCTEMU
AIIK»: 3ommut st maboparopuux pooOit . Y. 2 / yknaa.: A. B. Kuneuos, [1. C.
Copokin. - K. : BugaBanuuii uentp HYbill Ykpainu, 2014. - 50 c.

11. MeroanuHi BKa3iBKUA /0 BUKOHAHHS PO3PaXyHKOBO-TpadidHOi poOOTI
Nol "Po3paxyHOK pO3Tally’)K€HOTO KoOJIa TOCTIHHOTO CTpyMy'3 JTUCHUIUIIHU
"TeopeTHuHi OCHOBM €IEKTPOTEXHIKH" Il CTYJIEHTIB HAmpsMy MiATOTOBKU
6.050701 - «EnmekTtporexHika Ta emektporexHosorii» 6.100101 — «EnepreTtuka Ta
enexktpoTexHiuHi cucteMu B AIIK»: meroauuni BkaziBku / ykian.: A. B. JKuibros,
. C. Copokin. - K. : BunaBunuunii uentp HYbill Ykpainu, 2014. - 21 c.

12. MeroanuHl BKa3iBKM IOJ0 BHKOHAHHSI CaMOCTIMHUX 3aBIaHb 3
TUCIUIUTIHU « TeopeTuyHi OCHOBHU €JIEKTPOTEXHIKK» ISl CTYJEHTIB, 1[0 HABYAOTHCS
3a  HampsMmoMm miarotoBku (daxiBmie  6.050701 — «EnexkrtpoTrexnika Ta
enekrporexHonoriin 6.100101 — «Enepreruka ta enekrporexHiuti cuctemu B AITK»
/ yknan.: A. B. Kunsenos, I'. O. Mipcekux, A. O. bepestok. - K. : Bunapanumnii ieHTp
HVYBill Ykpainu, 2015. - 63 c.

13. TeoperuuHi OCHOBHU €JEKTPOTEeXHIKU. [lepeximni mporiecu B JIHIMHUX
CIIEKTPUYHUX KOJIaX CHUHYCOITHOTO 3MIHHOTO CTPyMY: JIAOOpAaTOPHUN MPAKTUKYM:
METOJMYHI BKA31BKHM Ta MPUKJIAJAA BUKOHAHHS JTAOOpATOPHUX POOIT JJIA CTYJIECHTIB
Hanpsimy miarotroBkn  6.050701 — «EnektpoTexHika Ta €JIEKTPOTEXHOJOTIi»
6.100101 — «Enepreruxa ta enexkrporexHiuni cuctemu B AIIK» / ykmax.: B. B.
Bacunenko, A. O. bepestok. - K. : Bunauuuuii nentp HYBill Ykpainu, 2014. - 75
C.
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14. TeoperuuHi OCHOBHM €JEKTPOTEXHIKW: JIHIHHI €JEeKTPUYHI KoJa
MOCTIHHOTO CTPYMY : METOJIWYHI BKa31BKH JO MPAKTUYHHUX 3aHSATH ISl CTYJICHTIB
Hanpsmy miaroroBku 6.050701 - «EnexrpoTrexHika Ta enekTporexHosoriin 6.100101
— «EHeprertuka Ta enekrporexHiuHi cuctemu AIIK» / ykman.: A. B. Xunbuos, M. B.
Mapxomns, JI. C. CopokiH. - K. : BugaBunuuit uentp HYbill Ykpainu, 2015. - 145 c.

15. TeopernyHi OCHOBM €NEKTPOTEXHIKM: JIHIWHI ENEKTPUYHI KoJa
CUHYCOIJTHOrO 3MIHHOT'O CTPYMY : METOJMYHI BKA31BKU JI0 MPAKTUYHUX 3aHSITh JJIS
CTyACHTIB  HampsiMmy  miarotoBku  6.050701 - «EnmexktpoTrexnika  Ta
enexktpoTexHosorii» 6.100101 — «Enepreruka Ta enektporexHiuni cuctemu AIIKy /
ykian.: A. B. Kunsios, M. B. Mapxowns, /. C. Copokis. - K. : BugaBauuunii neatp
HVYBill Ykpainu, 2015. - 152 c.

16. TeopernyHi OCHOBMU E€IEKTPOTEXHIKW: TpHUda3zHI JIHIAHI EIeKTPUYHI
KOJIa CUHYCOIHOTO 3MIHHOT'O CTPYMY : METOAMYHI BKa31BKH JJO NIPAKTUYHUX 3aHSITh
I CTyIEHTIB Hampsimy miaroroBku  6.050701 -  «EnextporexHika Ta
enekTporexHosoriin 6.100101 — «Enepreruka ta enekrporexHiudi cucremu AIIK» /
ykaaza.: A. B. XKuneuos, M. B. Mapxowns, J[. C. Copokin. - K. : BugaBHuuuii neHTp
HVYBill Ykpainu, 2015. - 103 c.

17. TeopeTuyHl OCHOBH €JIEKTPOTEXHIKH. YOTUPHUIIOIIOCHUKH, JIHIMHI KOJa
NEePIOIMYHOTO HECUHYCOIAHOTO CTPYyMY, HENIHINHI €JIEKTPUYHI Ta MarHiTHI KoJja :
METOJMYHI BKa31BKH ISl MPAKTUYHUX 3aHAThH I CTYIEHTIB HANpsIMy MIATOTOBKH
6.050701 - «Enextporexnika Tta enekrporexHosorii» 6.100101 — «EnepreTtuka Ta
enekTporexHiyHl cucremu AIIK» / ykman.: A. B. Xunsuos, M. B. Mapxons, /l. C.
Copokin. - K. : BunaBanunii nentp HYbill Vkpainu, 2015. - 138 c.
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