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BCTYII

Meta aucuumjainu. O3HaHOMJIEHHS CTYACHTIB 3 ICHYIOUMMH METOJIaMH aHali3y EJIEKTPUYHUX Ta
Mar”iTHUX KU1 B YCTaBJIIGHHUX Ta NEPEXiHUX Mpolecax, MpU MOCTIMHUX Ta 3MIHHHUX CTpyMax Ta
Harpyrax, 3 MarHiTHuMmu efeMmentamMu B EOM. 3 ocobnuBicTio nepeaayi iHgopMmailii 6e3 CrioTBOpPEeHb.
Ipenmer mucuuniinu. Metoau aHanizy eleKTPUIHHUX K.

3aBaanus aucuuMmIing. HaBuuTH CTyHAEHTIB MpakTHIl 3aCTOCYBAaHHS OCHOBHHMX METOJIB aHAII3y
€IEKTPUYHUX Ta MArHiTHUX KUI TPH TMOCTIMHHX Ta CHHYCOiJaJbHUX HaIlpyrax, B YCTaJCHUX Ta
NepexiTHUX peKuMax.

Teopiss edeKTpUYHUX Ta MArHITHUX Kil (JOpPMye Yy CTYJEHTIB TEOPETHYHI 3HAHHS METOJIB aHAII3y
CJIEKTPUYHUX Ta MArHiTHUX KUI B YCTQJICHHUX Ta IMEPEeXiHUX peKUMax, BKIIOYAIOYM Kola 3
PO3IIOAUIEHUMH TapaMeTpaMM, J1a€ OCHOBHI IOHATTS NP0 HPUHIMOM Ali NPUCTPOIB 3amucy Ta
30epexkeHHs iHopMaIlii Ha MarHITHUX HOCISX.

Pe3ysibTaTi HABYAHHA

B pesynbraTi BUBYEHHS] TUCIUIUTIHU CTYICHT TMOBMHEH: 3HATH IMapaMEeTPH Ta 3aKOHH EJEKTPUYHUX Ta
MAarHiTHUX KUI, METOJM aHAJI3y €IEKTPUYHUX KUT B YCTAIEHUX Ta MEPEXiTHUX peXHuMax, MiIXid J0
aHaJi3y HENIHIMHUX KT, BMITH po3paxoByBaTH Kojia 3a 3akoHamu Owma, Kipxroda, 3a meromamu
KOHTYPHUX CTPYMiB, BY3JIOBHX MOTEHIIANIIB, B TOMY YHCJIi CHMBOJIYHHUM METOJIOM, PO3PaXOBYBATH
MEepexiHl TMpolecH B TMPOCTHX KOJAaX KIACHYHUM Ta ONEPaTOPHUM METOJAaMH, 3aCTOCOBYBATH
HaOIMKEH1 METOIU JUIs aHANli3y MPOCTUX HENMIHIMHMX KUI, TaKOXX MPUHLUN il HOCIiB iH(opMmalii Ha
Mar"mx eJieMeHTax.

BignoBigao no CranmapTy BHINOi OCBITH 31 CHENiaJbHOCTI Ta OCBITHBOI MPOrpamMy AMCLUILIIHA Ma€e
3a0e3MeUnT: KOMnemenmuocmi. laterpanbHa — 31aTHICTh PO3B’SA3YBAaTH CKJIAJHI CHEIliani3oBaH1
3a/1a4ui Ta MPaKTHYHI poOaemMu B 00macti iHGOPMAIIHHUX CUCTEM Ta TEXHOJIOTIH, a00 B TpoIieci
HaBYaHHsI, M0 XapaKTePU3YIOThCS KOMIUICKCHICTIO Ta HEBU3HAUYEHICTIO YMOB, sKi MOTPEOYIOTH
3aCTOCYBaHHS Teopid Ta MeToAiB 1HQopMaImiiHMX TexHoiorid; 3K2 — 3paTHicTs BUWTHCS |
OBOJIOMIBaTH cydacHUMH 3HaHHsSMH, 3K3 — 3maTHICTH 3aCTOCOBYBATH 3HAHHS y MPAKTHYHHX CHTYAIliAX;
3K13 — 3mgatHICTh pO3B’sA3yBaTH IMOCTABJICHI 3a/adi Ta MPUHAMATH BiINOBIAHI PINICHHS, BUSBIATH, CTABUTH
ta BuUpimyBatu npobiemu; PK11 — 3patHicts odopmiaATH OTpuUMaHi poOOYl pe3yibTaTH y BUIIAIL
Ipe3eHTaIlii, HAyKOBO-TEXHIYHNX 3BITIB.

- nporpamMHi pe3yJbTaTH HaB4YaHHs: [IPH16. Bwmitu oOIiHIOBAaTH OTpHMaHi pe3yJabTaTH Ta
apryMEHTOBAHO 3aXWIIaTh NpuiHATI pitreHHs; [IPH22 — 3acTocoByBaTH 3HAHHS 3 OCHOBHHUX MPUPOIHUYUX
Ta 3arajbHO-IHKeHepHUX ((yHAaMEHTalIbHUX) AUCLHUIUIIH, @ TAKOXK 3 MOJIEIIOBAHHS CUCTEM Ta IUCKPETHOI

MaTeMaTHKH MPY PO3B’sI3aHHI THUIOBUX 33124 MPOEKTYBAHHS MPOTPaMHO-TEXHIYHUX 3aC001B KOMIT FOTEPHUX
CHCTEM Ta MEPEXK.



TEOPIA EJIEKTPUYHUX TA MATHITHUX KIJI

Tun gucuumIiHI O06oB’s13K0Ba

PiBenb BUIIOI OCBiTH [Neprmii (OakanaBpChKuii)
MosBa BUKJIaJaHHA VYKkpaiHcbKa

CemecTtp 3

Kinbkicts BecranoBiaennx kpeautiB EKTC 5

®opmu 3100yTTS OCBITH OuHa neHHa

PesyabTratn HaBuyanHs. CTy[OeHT, SKHH YCIHIIIHO 3aBEpIIMB BUBYEHHS JMCHUIUTIHMA, MOBHUHEH: 3HATH
napaMeTpy Ta 3aKOHM EIEKTPUYHHMX Ta MarHiTHHX KT, METOIU aHalli3y eJIeKTPHUYHHUX KiJl B yCTaJleHUX Ta
MepexiIHUX peXUMax, MiAXiA 10 aHaji3ly HeNiHIHHMX Kil, BMITH pO3paxOByBaTH Koia 3a 3akoHamu Owma,
Kipxroda, 3a MerojjaMu KOHTYpPHUX CTPYMiB, BY3JI0OBHX MOTEHIIATIB, B TOMY YHCJIi CHMBOJIIYHUM METOJIOM,
pO3paxoByBaTH IIEpeXifiHI Mpolecd B MPOCTUX KOJNaX KIACHYHAM Ta ONEPaToOpHUM METOAaMH,
3aCTOCOBYBaTH HAONIKEHI METOAM JUIsS aHali3y MPOCTUX HENIHIMHHMX KUI, TaKOX NPWUHIMI Jii HOCIiB
iH(OpMaIlil Ha MarHUX eIEeMEHTaX.

Bignosinno no CraHaapTy BHUIINOI OCBITH 31 CIEIiajJbHOCTI Ta OCBITHBOI HpPOrpamMH TUCIMILIIHA MAae
3a0e3neunT: Komnemenmuocmi: IHTerpanbHa — 37aTHICTh PO3B’sI3yBaTH CKIIJIHI CIIeliai3oBaHi 3a/1a4i Ta
MPaKTUYHI MpodieMu B oOnacTi iHGOpMaIifHUX CHUCTEM Ta TEXHONOTiH, abo B Tpolleci HaBYAHHSI, IO
XapaKTePU3YIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, SIKi TIOTpEOYIOTH 3aCTOCYBaHHS TEOpii Ta
MeTOJIB iH(popMaliiiHux TexHomorii; 3K2 — 31aTHICTh BUUTHUCS 1 OBOJIOIIBATH Cy4acCHUMH 3HaHHsAMM; 3K3 —
31aTHICTH 3aCTOCOBYBATH 3HAHHS y MpakTHYHHX cuTyamisx; 3K13 — 3maTHicTh po3B’si3yBaTH MOCTaBJICHI
3aja4i Ta MPUHMATH BiJIIIOBIIHI PIllIEHHS; BUSBIATH, CTABUTH Ta BUpinryBaTu npodnemu; @K11 — 3xaTHicTh
oopMIIATH OTpUMaHi Po00Yl Pe3y/IbTaTH y BUIJISI IPE3eHTALlil, HAYKOBO-TEXHIYHHMX 3BITIB.

Iporpamui pesyabratn HaBuanusi: [IPH16. Bmitu oriHioBaTH OTpUMaHi pe3ylibTaTH Ta apryMEHTOBaHO
3axumiatd npuiHaTi pimeHss; [TPH22 — 3acTocoByBaTH 3HAaHHS 3 OCHOBHHMX NMPHPOIHUYMX Ta 3arajbHO-
imkeHepHuX (QpyHIaMeHTaTbHUX) OUCIUILIIH, & TAKOXK 3 MOJICITIOBAHHS CHCTEM Ta JUCKPETHOI MAaTEMATHKH
IIPH PO3B’s3aHHI THUITOBUX 3aJad MPOCKTYBAHHS MPOrPaMHO-TEXHIYHHX 3aC00IB KOMIT IOTEPHUX CHCTEM Ta
MEpEeK.

3MicT HABYAJBLHOI MMCHMILTIHM. PIBHSHHS €MEKTPUYHUX KUI. MeTOmW aHali3y MPOCTUX Ta CKIAIHHUX
SIIEKTPUYHUX KUT TIPH MOCTiHUX Ta cuHycoinansaux EPC. IlepeximHi mporecu B eNeKTpuyHUX Koax. Koa
3 PO3MNOIUICHHMH TMapaMeTpamu. HemiHiiHI eJeKTpUYHI Ta MarHITHI Kojla TpH TOCTIHHHX Ta
CHHYCOiTaTbHUX HAMpyTax.

3ansiaHoBaHa HaBYAJIbHA OisUIbHiCTB: Jekmii — 34 rox., jmabopartopHi 3aHATTA — 17 Trom., MpaKTHUHI
3aHATTSA — 17 rox., camocTiitHa poboTa — 82 roz., pazom — 150 rom.

Metoaun HaBYaHHSAI: IHTEPAKTHBHI, TOSCHIOBAJbHO-UTIOCTPATHBHI, pPENPOAYKTHUBHI, TPOIYKTHUBHI,
MPaKTHUYHI, YACTKOBO-TIONIYKOBI.( JIEKIIii, JJaOOpaTOpHi 3aHATTS, MIPAKTUYHI 3aHATTS 3 TUCHMOBUM 3aXHCTOM
METO/IiB aHalli3y, caMOcTiiiHa poboTta 3 BukoHaHHSM PI'P.)

@opMH OLiHIOBAHHSA Pe3yJIbTATIB HABYAHHSA: 3aXHCT JJA0OPATOPHUX POOIT, KOHTPOIBbHI pOOOTH, TECTOBUI
KOHTPOITb (TIpY AUCTaHIIHHINA (OpMi HABYAHHS).

®opMa ceMeCcTPOBOr0 KOHTPOJIIO: ICTIUT — 3 ceMecTp.

HaBuanbHi pecypen:

1.KocenkoB B./I. Teopis enexkrpuunux kin: Hasu. mociornk./B.J[. Kocenko, A.C. KamrranesH, B./]. bimtok
— XmenesHuneknA: XHY, 2017. — 255¢.
2.OcHOBH aHaNi3y JTIHIMHAX eNeKTPUIHUX Kil : [HaBd. moci0.] : / L. I1. 3axapog, I. O. MumtoTdenko ; Xapkis.
Hall. yH-T pazioenekrponiku. - Xapkis : XHYPE, 2021. - 102 c. c. 98.

3.[eiioyk B.I'. Teopis enekrpuunux Kin ais cucremorexHikis: Hasu. [locionuk / B.I'. JleitOyk. -YepHiBi:
YHY, 2021.-320 c.
4. TuptnmHikoB O.1. Teopis enekrpuyHuX Kil. MeTonu aHamni3y NiHIMHUX €IEKTPUYHMX Kill : HaBY. 1ociO. /
O.I. Tuprumnikos, M.b. Hikynin, FO.M. Kopx. - Ilonrtasa : [TortHTY, 2011. -U. 1. - 77 c.

5.Mopnynene  https://msn.khnu.km.ua cepenoBume s HaByanas MOODLE. Jloctyn 1o pecypcy:
yHiBepcuTery. Joctym 1o pecypey:

6.EnekrponHa 6ibmioreka https://lib.khnu.km.ua/asp/php f/plage lib/php.

Buknagaui: kang. texd. Hayk, npod. Kocenkos B./I., ct. Buki. bigrokx B./1.


https://msn.khnu.km.ua/

2. CTPYKTYPA 3AJIIKOBUX KPEJIUTIB JUCIUIIJIIHU

KinbkicTs roqun
Hassa Tevu .. | Jla0. HpaK.TH Camocriiina
Jlexuii YyHi
podoTH SAHSTTS podora
Tpertiii cemecTp MOBHOI (OPMHU HaBYAHHS

Tema 1. OCHOBHI 3aKOHHU €IEKTPUYIHOTO KOJIA. 2 2 - 4
Tema 2. Meroau po3paxyHKy e€JIEKTPUYHOTO 4 5 4 10
KoJIa.
Tema 3. BnaCTHBOCTi Ta  pO3PaxyHOK 6 5 4 10
€JIEKTPUYHHX KU1 CHHYCOITHOTO CTPYMY.
Tema  4.Pe3onancHi sgBuMIla 1  4YacTOTHI 5 2 5 10
XapaKTEPUCTHUKHU.
Tema 5. OcHOBHU TeOpii YOTHUPHUIIOJIIOCHHUKIB. 2 - - 8
Tewma 6. Tpudasni enekTpuyHi KoJja. 2 2 - 8
Tehz{a 7. EnekTpuuHi KojJa HE CHHYCOIIHOTO 2 2 5 10
MEPIOUYHOTO CTPYMY
Tema 8. [Ilepeximui mporiecH B JTHIHHUX 6 9 4 12
€JIEKTPUYHHX KOJIaX.
Tema 9.Ycranensi Ta nepexiaHi MpouecHu B KoJiax 4 i 5 5
3 pO3MOJINIEHUMH MTapaMeTpamu.
Tema 10.3aranpHi XapaKT€pUCTUKH HENIHIAHUX 4 9 5
KUI Ta METOJIB 1X PO3PaxyHKY.

Pa3om 3a cemecTp 34 16 18 82




3. IPOTPAMA HABYAJIbHOI JUCITATLJITHA
3.1. 3micT aekmiiiHoro Kypcy”

Howme

JIeKLl

[Tepenik TeM neKIii, ix aHOTAIIii

Kinbkicts
COOVH

Tpemiit cemecmp nogna hopma Ha84aHH:

Tema 1. OcHoBHi 3aKkoHu ejekTpu4yHOro koJa. [Ipeamer TOE Ta teopii
kin. Enextpuuni kona, enemenTd kil [lacuBHI eneMeHTH Kil. 3B’SI30K MK
CTpyMOM Ta Hampyrow. CxeMu 3aMmillleHHS peajbHUX €IeMEHTIB. AKTHBHI
eneMeHTH Kil. CXeMH Ta TOTOJIOTisA eNeKTpUYHKUX Kil. OCHOBHI piBHSHHS
EJIEKTPUYHHX KOJIA.

Jlireparypa: [1] ¢.4-17

Tema 2. MeToan po3paxyHKy eJleKTPHYHOro koJja. [locrtiiinuil ctpymy.
[Mapamerpu R,L,C y komi moctiiiHorO CcTpyMy. Pexumu poboTu
CJIEKTPUYHUX KoOJIa. AHANI3 eNEeKTPUYHUX KUI METOJAOM KOHTYPHHUX

CTPYMIB.

AHaini3 eneKTpUYHUX KUI METOJIOM BY3JIOBHUX MOTEHIIaNIB. 3aCTOCYBaHHS
EOM. Metoj ekBiBaJIGHTHOTO Te€HEpaTopa
Jlireparypa: [1] ¢.18-39

Tema 3. BiaacTtuBocTi Ta po3paxyHOK eJIeKTPHYHHMX KiJI CHHYCOIHOTO
crpymy. CuHycoinaiabHUIl CTpyMy Ta HOTO XapakTepUCTUKH. BekTopHi
niarpamMu.  Pe3UCTUBHICTh, IHAYKTUBHICTb, Ta €MHICTB Y  KOJI
cuHycoinaipHoro crpymy. Komo 3 mocnmimoBuum 3’enHannsMm  R,L,C.
[Tosuwmii omip. 3akon Oma. [1.¢.40-47]

CyTth cuMBOIIUHOTO MeToay aHamizy. Jlii 3 KOMIUIEKCHUMHU 4YHCJIaMHu.
300pakeHHsI CHHYCOiTaIbHUX (DYHKIIM 4acy, iX MOXIAHUX Ta iHTETpaiiB.
KommuekcHi 3acTynHi cxemu ( CXeMH 3aMIIlIEeHHS ) €JIEeMEHTapHUX KUI.
3aKOHU €JICKTPUYHUX Kill B KOMIUIEKCHIH dopmi. [1.c.48-58]

MeToauky aHami3y eJIEKTPUIHUX KT CHMBOJIIYHUM METOJIOM.

[Tpuknamu. [ToTyXHOCTI KOJIa CHHYCOiTaIbHOTO cTpyMy. [1] ¢.40-47
B3aemoinayktuBnicte Ta EPC B3aemoinaykiii. PiBHAHHS Koma 3
B3aeMoinaykiiero. [1.¢.58-61, 73-81]

Tema 4. Pe3oHaHcHi siBHIIA i YyacTOTHI XapakTepucTuku. KoMriekcHi
YaCTOTHI XapaKTepuCTUKH Kil. [TocaimoBHUI KOIMBAIBHUN KOHTYp Ta HOTO
xapakrepuctTuku. [lapamenbHuil  KoJMBaJbHUA  KOHTYp Ta  HOTO
XapaKTepUCTUKU (yMOBa pE30HAHCY, NOOPOTHICTh, PE30HAHCHA YacToTa,
PE30HAHCHI KpHBi, YacCTOTHI XapaKTepuCTUkH). [linxim mo mociimkeHHsS
PE30HAHCY Y CKIAJHUX KOJIaX.

Jlireparypa: 1] ¢.62-72

Tema 5. OcHoBu Teopii yoTupunoocHukiB. Knacudikamis. PiBHSHHS
YOTUPHUMOIIOCHUKIB.  3acTymHi cXemMu. BuszHaueHHS  Koedil[iEHTIB
YOTHUPHUIIOIIOCHUKA. Y3TOIKEeHUN pexxuM poboTu. AHani3 cxemu 3 OIL
Jliteparypa: [1] c.176-187

Tema 6. Tpuda3sni egekTpuuHi Koja. 3’€lIHaHHSA 3IpKOIO Ta ioro
BJIACTUBOCTI. 3’€/IHAHHS TPUKYTHUKOM Ta Horo ocobmuBocTi. IloTyxHOCTI
TpudazHoro koja. AHaii3 KiJl 3 CHMETPUYHUM HAaBaHTaKEHHSM.
Jlirepatypa: [1] nekuii, MogylbHE CEpEeIOBUIIIE.

10

Tema 7. EjgekTpu4Hi KOJa HECHHYCOIIHOTO IEPiOAMYHOr0 CTPyMYy.
HecunycoinanbHi cTpyMH Ta Hampyru, ix 3anuc TPUTOHOMETPUYHUM PSAIOM
@yp’e. Bumm cumerpii kpuBux. Jlifoui Ta cepeiHi 3HAYEHHs
HecHHycoinanbHuX cTpyMiB. KoedilieHTH, 0 XapakTepu3yioTh (Gopmy
KpHUBOIi. AHaJII3 JIIHIHHOTO KOJla MU HecuHycoinansHuil nepioauuniii EPC.
3actocyBanHss EOM. Brums mapamerpis R, L, C na ¢opmu kpuBux




CTpyMiB 1 Hanpyr. Pe3onaHcHi QUIBTpH.
Jlireparypa: [1] ¢.82-91

11

Tema 8. Ilepexinni npouecu B JiHIHHUX eJeKTPHUYHUX KOJAX. 3aKOHU
KoMmyTarii Ta mo4yatkoBi ymoBu. CyTh KIacu4HOTO MeTony. IIpumycoBa Ta
BUIbHa ckianoBi. Ilepeximui mpomecu y komi R-L. Tlepexigai mporecu y
kouti R-C.[1.¢.92-104]

12

Oco6mumBoOCTI MepeximHuX mporeciB y nociimoBHomy koui R-L-C. Anani3
HEepPEeXiJIHUX TMPOIECIB Yy PO3ralyKEHUX KOJIaX KIACHYHUM METO/IOM.
MOKIHBICTh 3HAXO/KEHHSI KOPEHIB XapaKTEPUCTUYHOTO pIBHSAHHS 0€3
orpuManHs audpiBHsHHS. [1.¢.104-109]

13

Cytb oneparopHoro metony. [Ipsime Ta 3BopoTHE neperBopeHHs Jlamnaca.
BrnactuBocti mpsimoro meperBopeHHst Jlammaca. Ilpukinamm 300pakeHHs
EPC.

OneparopHi 3actynHi cxemu. 3akoHu Oma Ta Kipxroda B omnepatopHiii
dopwmi. Tlepexin no opurinany. Teopema po3kiaganas. MeToauka aHamizy
MEepexX1AHUX IPOLECIB ONIEPATOPHUM METOJIOM.

Jlireparypa: [1] ¢.110-119

14

Tema 9. YcrajeHHi Ta mepexigHi npouecu B K0JaX 3 po3NOAiTeHHUMH
napamerpamu. [lapameTrpu Kxin 3 po3nojauieHUMH mapamerpamu. OCHOBHI
PIBHSHHSA OAHOPiAHOI JiH1l. CHUHYCOiNadbHUI pEeXUM B OJHOPIAHOI JIIHII.
PimreHHst piBHSHb B KOMIUIEKCHHI (Gopmi. Bropunni mapamerpu. [.c.120-
123]

15

biokyui xBumi. [Ipsma Ta 3BopoTHa xBuil. 3racanss. llIBuakicts
PO3IOBCIOI)KEHHS, IOBKHMHA XBUIL. Vi3romkennit pEXUM.
HecnotBoproBanibha iHiA. be3BrpatHa miHigs. Pexumm 1 poGoTtw.
V3romkeHHs: 6e3BTpaTHOI JIiHIT 3 HaBaHTaXeHHsAM. [lepemaua iHpopmariii B
KOMIT FOTEpHHUX Mepekax. ( Yy T.4. 3a JOTIOMOTOIO JIIHIN 3B SI3KY ).
Jlireparypa: [1] ¢.123-138

16

Tema 10. 3arajbHi XapakTepUCTHKHM HEJiHIHHMX KU1 Ta MeTOmiB iX
po3paxyHky. ['padiuauii mMeTon aHami3y HENIHIMHUX EIEKTPHUYHHUX KUI.
OCHOBHI MOHATTA Ta 3aKOHM MAarHiTHUX Kil. PO3paxyHOK eleKTpoMarHity
(mpsima 3amava).[1.c. 143-159]

17

Xapakrepuctukn R,L,C mpu 3MiHHMX cTpymax. MeToau po3paxyHKY.
AHai3 HeMHIMHUX eEKTPUIHUX KT 3 PE3UCTUBHUMU ejeMeHTaMu. CxeMu
BUNPSIMIISIYIB.  3raampkyBaidbHl  GutbTpu. KoTymka 3 ¢epoMarHiTHUM
ocepIisiM Ta 1 0COOJMBOCTI. 3aCTOCYBAaHHS €JICKTPOMArHiTHUX MPUCTPOiB B
EOM.

Jlirepatypa: [1] c.160-168

Paszom:

34

3.2 3micT 1a00paTOPHUX 3aHATH

ITepenik 1a00paTOPHHUX 3aHATH

Tema na60paTopHoro 3aHATTA

Kinekicts
rOOVH

Tpemin cemecmp nognoi hopmu naguanus

Tb. Busuenns crynenra YIJIC. [Ipunaau. BumipioBanHs cTpymy, Hanpyru
Ta MOTY)XHOCTI. [4]

2

JloCmiKEeHHS KT TOCTIHHOMY cTpymy. [4]

JIoCHiDKeHHST TIOCITZIOBHOTO KOJIMBAJIBHOTO KOHTYPY. [4]

JlocmipKeHHS TTapaJIelIbHOTO KOJIMBAILHOTO KOHTYPY. [4]




5 JlocmipKeHHs eEKTPUYHOTO KOJIa 3 MOCII0BHUM 3’ €THAaHHIM 1HIYKTUBHO 2

3B’s13aHKUX KOTYIIOK. JlocnikenHs 4* nomtocHuKiB.[4]

6 JHocmimpkenns TpudazHux Kir[4] 2

7 JlocmipKeHHs IepeXiAHUX MPOLECIB Y KOJIaX MEePIIOTo Ta APYroro 2

nopsiziky. [4]
8 JlocnipKeHHsT HeMHIMHUX Kit. [4] 2
Pa3om: 16
3.3 3micT NpaKTHYHMX 3aHATH
HepeJ’[iK NMPAKTUYIHHUX 3aHATH
Ne Kinbkicts
Tema npakTUYHUX 3aHATH
3/ rOJIUH
Tpemiii cemecmp noenoi hopmu nHaguanns
1 ExBiBasieHTH1 niepeTBOpEeHHsI Kojia. PO3paxyHOK €NeKTpUYHUX KUT 3 OJHUM 2
mwkepenoM. [1] c. 18-28
2 Po3paxyHOk ckiagHUX KUI METOJaMH KOHTYPHUX CTPYMIB 1 BY3JIOBUX 2
noteniiams. [1] ¢. 31-39
3 Po3paxyHOK MpOCTHX €NeKTPUYHUX KUI MPU CHUHYCOiNalbHUX cTpymax. [1] 2
c. 41-47
4 Po3paxyHOK eneKTpUYHUX KUT IPU CUHYCOIaTbHUX CTPYMaX CUMBOJIIYHUM 2
Metoqom. [1] c. 48-58

5 Amnari3 pe3oHaHCHUX sBHIL. [1] ¢. 62-72 2

6 Amnani3 enekTpuyHUX Ki npu He cunycoinansaux EPC. [1] ¢c. 82-90 2

7 AHai3 mepexiiHuX MpoIeciB y Komax 1™ mopsaaky KiacHdHUM MeToA0M [ 1] 2

c. 92-98, 104-107
8 OmnepaTopHMiA METO aHAITIZY Tlepeximaux mporecis. [1] c. 110-119 2
9 Po3paxyHOK eNeKTpUYHUX KiJT 3 PO3MOJAUTbHUMH mapamerpamu. [1] c. 120- 2
133
Pazom: 18
3.4 3micT camocTiiiHOI podoTH
3micT caMoCTiiiHOT po0OTH CTYJAEHTIB
Howme . K-1p
P 3mict CPC
TEMU roauH
Tpemiii cemecmp noenoi ghopmu naeuanus

1 Tema 1. OnparroBaHHs JEKIIHHOr0 MaTepiany, MaTepiaiay MPaKTUIHNX 3aHATH, IMiATOTOBKA 10 4
BHUKOHAHHS J1abopaTtopHoi pobotu Ne 1.

2 Tema 2. OnparroBaHHs JEKIIHOr0 MaTepianry, MaTepiady NpaKTUIHNUX 3aHATh, IiITOTOBKA J[0
BHUKOHaHHS JlabopatopHoi pobotm Ne 2, camocTiiHa mpopoOKa MNWTaHb: EKBIBAaJECHTHI 10
MepeTBOpPeHHs cxeM, metoj piBHsiHb Kipxroda. ITigroroska g0 KP1. [1] c. 18-30

3 Tema 3. OnparroBaHHs JEKIIHOT0 MaTepiany, MaTepiady MpaKTHIHNUX 3aHATh, IiITOTOBKA [0 10
BHKOHAHHS J1abopaTtopHOi pobotn Ne 3.

4 Tema 4. OnpamroBaHHS JEKLUIHOr0 MaTepiary, MaTepiany NPaKTUYHUX 3aHATh, MiATOTOBKA 10 10
KP2 [1] c. 18-30

5 Tema S. OnpamroBaHHS JEKIIHOTO MaTepiany, MaTepianry NPaKTHYHUX 3aHSTh, MiIrOTOBKA JI0 8
BHKOHaHHS J1abopaTtopHoi pobotn Ne 4.

6 Tema 6. OmpaifoBaHHs JEKIIHHOrO Marepiany, Marepialy MPaKTHYHHX 3aHSTh, BUKOHAHHS 8
npyroi yactuam 3anadi 2 PI'P1, minroroeka mo 3axucry PI'P1.

7 Tema 7. OnpatroBaHHs JIEKIIHHOTO MaTepiaty, MaTepiaty MPaKTHIHIX 3aHATh. 10

8 Tema 8. OnpamroBaHHs JEKIIHOrO MaTepiany, MaTepialry NPaKTHYHUX 3aHSTh, MiIrOTOBKA 110 12
naboparopHoi podotu Ne 5, Ne6 , minroroska go KP3.




9 Tema 9. OnpanroBaHHs JIEKIIHHOrO MaTepiary, MaTepiaily MpaKTUYHHUX 3aHATh, BUKOHAHHS JIP 5
7,8.

10 Tema 10. OnpairoBaHHs JIEKIIFTHOrO MaTepiany, MaTepiaiay MpakTHIHHUX 3aHATh, JIP 9. 5

Pa3zom: 82

KonTtpoabHi podoru

KP1. Metoau ananizy ckiaaHux Kin npu noctiniin EPC.
KP2. Anauni3 kin npu cunycoinanpHiii EPC cHMBOISTYHM METOIOM.
KP3. Anaini3z nepexiHuX nporeciB KIaCHYHUM Ta ONEPATOPHUM METOIAMHU.

4. METOIN HABYAHHSA

[Ipouiec HaBYaHHA 3 IUCHUIUIIHUA TPYHTYETbCS HA BUKOPUCTAHHS TPAJAULINHUX Ta Cy4aCHUX
MeTOo/1iB. 30KpeMa, JIEeKI1i IPOBOSATHCS B OCHOBHOMY CIIOBECHUMHU METOJIaMH, a IPAKTUYH1 3aHATTS
3 BUKOPUCTaHHSAM TPaJAULIAHUX 1 1HQOPMaLIHUX TEXHOJOTIH, MPaKTUKyMIB 1 MaiOTh 3a METY
HaOyTTs CTYAEHTaMU MPaKTUYHHUX HABUYOK 3 PO3paxyHKIiB. JlabopaTopHi 3aHATTS NMPOBOJATH Ha
crengax YWJIC.

5. ®0OPMU I METOJIHU OIIIHIOBAHHS PE3YJIbTATIB HABUAHHS
MeTtoau MOTOYHOI0 KOHTPOJIIO:
® 3axuCT J1a0OPaTOPHUX POOIT;
® 3aXHCT METOJIIB TEOpIii KIJI BUKOHAHHSIM KOHTPOJIbHUX 3aB/aHb;
® TECTOBUI KOHTPOJIb TECOPETUIHOTO MaTePialy 3 OKPEMHUX TEM;

[lincyMKOBHI1 KOHTPOJIBHUM 3aXUCT IPOBOAUTHCA B MUCHMOBIHM OpMI 32 CEMECTPOBUM
MaTrepiajioM JUCIUTLUIIHY.

[lincymkoBa OIllHKa BpaxoBy€e pe3ylbTaTH SK TMOTOYHOTO, TakK 1 MiJACYMKOBOTO
KOHTPOJIbHOTO 3axoay. CTymeHT BBaKAEThCA BCTUTAIOYWM, SKIIO BIH aTeCTOBAaHUN 3 YCiX
KOHTPOJIBHHMX 3aXO/IiB.

Kosxuuii Bua poOOTH 3 AUCITUIUTIHA OLIHIOETHCS 33 YOTHPUOAIBHOIO mIKayior. CemecTpoBa
MJICYMKOBA OIlIHKA BH3HAYAEThCS SIK CEPEAHHO3BAKEHA 3 YCIX BHUIIB HaBYAIBHOI pPOOOTH,
BHKOHAHUX 1 3/IaHUX MTO3UTUBHO 3 BpaxyBaHHSIM KoediI[i€HTa BarOMOCTI.

[Ipu orliHIOBaHHI 3HaHb CTYACHTIB BUKOPHUCTOBYIOTHCS Pi3HI 3aCOO0M KOHTPOJIIO, 30Kpema:
YCHE OINWTYBAaHHS KOXKHOTO CTYJEHTA; SKICTh BHKOHAHHS TIPAKTUYHUX 3aBJaHb, HAOYTTH
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABHUYOK IEPEBIPSAETHCS IMIJISAXOM IMPOBEJACHHS KOHTPOJIBLHUX
3aXOJiB, PIIICHHSIM 3a/1a4 Ha MPAKTHYHHUX 3aHATTAX Ta BAKOHAHHAM 1HIWBIIYyaTbHOTO JIOMAIIHHOTO
3aBIaHHS 3T1HO 3 POOOYNUM IIJIAHOM.

OriHka, sSiKa BUCTABIISIETbCS 32 MPAKTUYHE 3aHATTS, CKIATAETHCS 3 TAKUX CJIEMEHTIB: YCHE
OTMHUTYBAHHS CTYIEHTIB TMepea pilleHHSM 3a/ady; 3HaHHA TEOPETUYHOrO MaTepialy 3 TeMHu
MIPAKTUYHOTO 3aHATTS; YCHI BIAMOBI/1 CTY/ICHTIB HAa IOTOYHI MUTAaHHS B IPOIIEC] PIIlIEHHS 3a/1a4.

[Ipomymiene 3 MOBa)KHOT MPUYUHU TMPAKTUYHE 3aHATTSA CTYACHT MOBUHEH BiANpAIlOBATH
IUISIXOM pIllIEHHS 3a7a4 3 MPOMYIIEHOT TeMH i Yac caMOCTIiHOI po6oTu abo ycHoi criBOeciau 3
BHKJIaJ]Jau€M B YCTAHOBJICHHI BUKJIa/IadeM TEPMiH.

CemecTpoBa MiZICYMKOBA OI[IHKa BU3HAYA€THCA K CepPeIHbO3BaKEHA 3 YCIX BU/IIB POOIT.

Barogi koedilieHTH 3MIHIOIOTHCS 3aJI€KHO BiJl CTPYKTYpPH AUCIMUILIIHH.

O1iHIOBaHHS 3HaHb CTYJICHTIB 3/1IHCHIOETHCS 32 TAKMMH KPUTEPISIMU:

Ominka 3a
HAaI[IOHAJIBHOIO VY3aranbHeHUN KpUTEpii
HIKAJIOI0
Bigminao CryneHT 1MOOKO 1 y MOBHOMY 0OCS31 OMaHyBaB 3MICT HaBYaJIbHOTO MaTepiaiy,
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JIETKO B HBOMY OPIEHTYEThCS 1 BMUIO BUKOPUCTOBYE IOHSTIHHUEI amapar; ymie
MOB’A3yBaTH TEOPi0 3 MPAKTUKOIO, BHUPIIIYBATH TNPAKTUYHI 3aBIAaHHS, BIIEBHEHO
BUCJIOBJIIOBaTH 1 OOIPYHTOBYBaTH CBOi CymkeHHs. BinMiHHa oliHka mnependayae
IpaMOTHUH, JIOTIYHUI BUKJIAJ BIAMOBIAl (IK B YCHIH, Tak 1 y HMHCbMOBIH (opmi),
sKicHe 30BHIMHE odopmieHHs poboTH. CTYyAEHT HE BaraeTbCsi MPU BUIO3MIHI




3alMTaHHs, BMi€ pOOWMTH JAETajdbHI Ta y3arajabHIOKUYI BHCHOBKH. [Ipu Bimmomimi
JIOMTYCTHB JIBi—TPU HECYTTEBI HOXUOKU.

Hobpe

CTyneHT BUSBUB IOBHE 3aCBOEHHS HABYAJIHHOTO MaTepially, BOJIOJIE MOHATIHHUM
armapaTtoM, Opi€HTYETbCS Y BUBUEHOMY MaTepiai; CBiTOMO BUKOPUCTOBY€E TEOPETUYHI
3HAHHS JUISI BUPINICHHS NPAaKTUYHUX 3a7ad; BUKJIAJ BIAMOBIAI TPAMOTHHM, aie y
3MicTi 1 (opMi BIAMOBIAI MOXYTh MaTH Miclle OKpeMi HETOYHOCTI, HEYITKi
(dbopMyItoBaHHS 3aKOHOMIPHOCTEH TOmIO. BimmoBims cTymeHTa Mae OymyBaTHCS Ha
OCHOBIi caMOCTiifHOr0 MucieHHs. CTyleHT y BIIIOBIIi JOIYCTUB IBI-TPU HeECyMmEei
HOMUJIKU.

3a10BUIBHO

CTyneHT BUSIBUB 3HaHHS OCHOBHOTO IPOTPAMHOTO Martepiaiay B 00Cs3i, HEOOXiTHOMY
JUTSL TIOJAJIBIIIOTO HaBYAHHS Ta MPAKTUYHOI JISITBHOCTI 32 PO(ECi€r0, CIPaBISIETHCS
3 BHMKOHaHHSM MPAaKTUYHUX 3aBJaHb, INepeadadyeHuX Mporpamoro. Sk mnpaBuio,
BIJINOBIAb CTYJEHTAa OyAyeTbCsl Ha PIBHI PENpPOJyKTUBHOTO MUCJIEHHS, CTYJIEHT Ma€
cnabki 3HAHHSA CTPYKTYPU KypCy, JOIYCKAa€ HETOUHOCTI 1 CYymmeei nOMUIKU Y
BIJIMTOBI1/I1, BaraeThCsl TP BIATMOBI/1 HA BUJIO3MIHEHE 3anmuTaHHsA. PasoM 3 TUM HaOyB
HAaBUYOK, HEOOXITHWX I BHKOHAHHS HECKIAQJAHUX NPAKTUYHHUX 3aBlaHb, SKi
BI/IMOB1/IaI0OTh MIHIMQJIBHUM KPUTEPISIM OIIHIOBAHHS 1 BOJIOJIE€ 3HAHHAMH, III0
JI03BOJISIFOTh HOMY M1l KEPIBHUIITBOM BHKJIaJ[auya YCYHYTH HETOYHOCTI Y BIIMOBIAI.

HeszamosiipHO

CryneHT BHSBHB PO3pI3HEHI, 0e3CHCTEMHI 3HaHHS, HE BMIE BUIUIATU TOJIOBHE 1
JIpYropsiine, NOMYCKAeTbCs MOMMJIOK y BHU3HAYEHHI MOHATH, MEPEKpydye iX 3MICT,
Xa0TUYHO 1 HEBMEBHEHO BUKJIA/Ia€ MaTepiajl, HE MOXKE BUKOPHUCTOBYBATH 3HAHHS MPHU
BUpIIIEHH] MPaKkTUYHMX 3aBJaHb. Sk mpaBuio, OIiHKa "HE3aJA0BUILHO"
BHUCTAaBIISIETHCSl CTYAEHTY, KU HE MO’K€ MPOJOBXKUTU HaBYaHHA 0e3 10JAaTKOBOi
poOOTH 3 BUBYEHHSI TUCITUILIIHU.

CTpyKTypyBaHHS JUCHMILIIHU 32 BUAAMHU POOIT i ONIHIOBAHHSA Pe3yJIbTATIB HABYAHHA
CTYEeHTIB dernoi (OpMHU HABYAHHS Y ceMeCcTpi 3a BAroBUMH Koe@iuieHTamu

dopma
AynutopHa poborta CeMeCTPOBOro
KOHTPOJIIO
Tpemiii cemecmp
JlabopaTopHi podotu Ne: KoHTposbHI poboTH Icrur
12 [3[4] 5 [6] 7] 8 1
BK": 0,25 0,35 0,4

Ilepexio 6i0 incmumyuyitinoi wikanu oyinroeanns 0o esponeiicvkoi (ECTS) naseoeno nusxcue

OELE:H.T_I;a Banu BirunsHasaHa ominka
A 4.75-5.00 5 BII[M'IHH(') - rnn601<§ 1 TOBHE ONaHyBAHHA HABYAILHOIO
' ' Matepiajy 1 BUSBJICHHS BIANOBIIHUX YMiHb Ta HABUKIB
B 4.25-4.74 4 JIOBPE — mnoBHe 3HaHHS HaBYAJIBHOIO Marepiany 3 KUIbKOMa
HE3HAYHUMU TOMUIIKAMH
C 3.75-4.24 4 JNOBPE — B 3aranpHOMYy npaBUjIbHA BIAMOBIAL 3 ABOMA-TphOMa
CYTTEBUMH NOMMUIIKAMHU
3AJIOBIJIbBHO - HenoBHe oOmaHyBaHHS  I[POTrPaMHOIO
D 3,25-3,74 3 | marepiany, aje JAOCTaTHE Uil TMPAKTUYHOI JiSITBHOCTI 3a
npodeciero
E 3.00-3.24 3 3AI[QBIHBHO — HENOBHE  ONAHYBaHHA  NPOrPaMHOIo
' ' Marepiaiy, 1110 33J0BOJIbHSIE MIHIMAJIbH1 KpUTEpii OIIHIOBAHHS
HE3AIOBIUJIBHO — 6e3cucTeMHICTh OJIepKaHUX 3HaHb 1
FX 2,00-2,99 2 HEMOJKJIUBICTh MPOJOBKUTH HaBYaHHs 0€3 JOJATKOBHX 3HAHb 3
TUCUUILIIHU
F 0,00-1,99 2 HE3AJIOBIJIBHO — neoOxinHa cepiio3Ha mojanbiia pobora i
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‘ ‘ IOBTOPHC BUBYCHHSA Z[I/ICL[I/IHJIiHI/I

NG WNE

10.

11.
12.

13.
14.
15.
16.
17.

18.

19.
20.

21.
22.
23.
24,
25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.

6. IMTAHHSA 1151 CAMOKOHTPOJIIO

[TacusHi enemenTu kin: R, L, C. 3B’I30K MK CTpPYMOM Ta HAIIPyTroIo.
AxrtuBHI enemenTu k. ExBiBanenTHa 3amina mxepena EPC ta mkepena ctpymy.
Po3paxyHOK KiJl HOCTITHOTO CTPYMY 3 OJIHUM JDKEPEIIOM HaIpyTH.
Metoanka po3paxyHKy CKJIQIHUX KilT 3a 3akoHamu Kipxroda.
Metomnka po3paxyHKy CKJIaTHUX KiT METOJIOM KOHTYPHUX CTPYMIB.
Metoanka po3paxyHKy CKJIQIHHAX KiJT METOJOM BY3JIOBHX ITOTEHIIIAIIB.
CuHycoinanbHUN CTPYM Ta HOTO XapaKTEPUCTUKH.
Pesucrop y koumi cunycoinansHoro ctpymy. ®@a3oBi crmiBBinHomeHHs. BekTopHa miarpama.
AXTUBHA MOTYXHICTb.
[HayKTUBHICTE y KOJII CHHYCOifadbHOrO cTpyMy. Da30Bi chHiBBiAHOUIEHHS. BekropHa
niarpama. InaykrtuBHuii onip. 3akoH Oma.
€MHICTh B KOJII CHHYCOITHOTO cTpyMy. @a30Bi chiBBIJHOLIEHHS. BekropHa miarpama.
€MHicHU omip. 3akoH Oma.
AHai3 KoJia CHHYCOIIHOTO CTPYMY 3 MOCJIJOBHUM 3’ €THAaHHSIM €JIEMEHTIB.
300paxkeHHs] CMHYCOiNHOT PYyHKIIT Yacy, 1i MOXiHOT Ta IHTErpally B KOMIUIEKCHIA (opMi.
Kommuiekcni 3actymHi cxemu enemenTis R, L, C.
Metoanka po3paxyHKy KiI CHHYCOITHOTO CTPYMY CHMBOJIIYHUM METOIOM.
[ToTy>XHOCTI KOJIa CHHYCOITATHFHOTO CTPYMY.
[ToTroko3uerneHHs B3aeMOIHAYKITII. B3aeMOIHyKTUBHICTD, Bi/I YOTO BOHA 3aJICKHUTh.
[TocnimoBHe 3’€HAHHS IHIYKTUBHO 3’ €THAHUX €JIEMEHTIB.
AHani3 ckIagHUX KT 3 B3aeMoiHAykiiero 3a 3akoHamu Kipxroda. [lpuknan cknanaHHs
PIBHSIHB.
[TocnimoBHUIT KOJWBAILHUAN KOHTYp. YMOBa PE30HAHCY, PE30HAHCHA YacTOTa, TOOPOTHICTH.
BekTopna miarpama npu pe30HaHCI.
Pe3zonaHcHa KpHBa CTpyMy MOCIIIOBHOTO KOJIMBAJIBHOIO KOHTYpY. Ilonoca nponyckaHHs.
[TapanenbHuii KOJMMBaJIbHUN KOHTYp. YMOBHM pe30HaHCY. BekTopHa miarpama mpu
pe3oHaHcl. Pe3oHaHCHA KpHBa CTpyMy.
Knacudikarist Ta cucteMu piBHSIHb YOTUPUIIOIIOCHUKIB. Di3udHMI 3MicT A-mTapaMeTpiB.
[IpencraBnenns HecunycoinaabHoi nepiognunoi EPC tpuronoMerpuynum psgaoMm Oyp’e.
AHai3 TiHIHHUX KUT Tpy HecuHycoinanpHii nepioanunid EPC (Meton HakimagaHHs).
3aKoHU KOMYTaIlil Ta MOYaTKOB1 YMOBH.
[Tepexinamii mpouec B koii R-L mpu mpuemnnanni go mxepena moctinoi EPC. I'padix
3aJIEKHOCTI CTpyMYy Bif dacy. [locriitHa dacy.
[Tepexiguuii nporec B koii R-C mpu mpuennanni no mkepena noctinoi EPC. I'padik
3aNIe)KHOCTI CTPYyMY Ta Harpyru Big yacy. [locriiina vacy.
[Tepexinamii mporuec B kojii R-L nipu BigkiIroueH1 Bix pxepera.
Metoauka po3paxyHKy MepexXiJHUX MPOLECIB KIACUYHUM METOA0M.
[TepBuHHI MapaMeTpu Ta PIBHAHHS JOBIOi JiHIi.
BropunHi napaMeTpH 10Broi JIiHil B CHHYCOITQIbHOMY PEXKHUMI.
V3rompxeHuil pesxum poOOTH JTiHiI.
HecnoTBoproBaibHa JiHis.
be3BTpaTHa JiHiA: IEpPBUHHI Ta BTOPHHHI TapaMeTpHu.
Oco06smBOCTI EpeXiJHUX MPOLECIB y KOJIaX JPYroro MopsaKy.
OmnepatopHi 3acTymnHi cxemu esnemeHTiB R, L, C.
Iepexin Bia onepaTOpHOTO 300pakeHHs 0 opuriHany. Teopema po3KiagaHHs.
Metoauka po3paxyHKy MepeXiIHUX MPOLECIB ONEePaTOPHUM METOIOM.
I'padiunuit MmeTos aHai3y HENMIHIHHUX KT TOCTIHHOTO CTPyMY.
MarHiTHU# TOTIK, HAYKIiS Ta HaNpyXeHICTh MarHiTHoro nosd. KpuBa HamarHidyBaHHS.
3aK0H MOBHOTO CTPYMY.
Amnani3 HeNlHIMHUX Pe3UCTUBHUX KT 3MIHHOTO CTPYMY Ha MPUKJIa (i BUIPAMIIIYIB.
Kotymika 3 pepoMaraitHuM ocepasm Ta ii BIaCTUBOCTI.
Onnodaszuuii Tpanchopmarop: KOHCTPYKIis, MpUHIMI Aii. [aeansHuit Tpancopmarop.
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7. METOAUYHE 3ABE3IIEYEHHSA

1. KocenkoB B./I. Teopist enekrpuunnx kin: Hapd. nociouuk./B.[]. Kocenkos, A.C. KamranbsH,
B.[. bimrox — Xmensuuipkuii: XHY, 2017. — 255¢.

8. PEKOMEHJIOBAHA JIITEPATYPA
OcHoOBHA

1.KocenkoB B.JI. Teopis enekrpuunux kit: Hapu. mocionuk./B.J1. Kocenkos, A.C.KamranbsH,
B.[. bimrox — Xmensuuipkuii: XHY, 2017. — 255¢.

2.0OcHOBM aHai3y JIHIMHUX eNeKTpUYHUX Kl : HaBd. nocio. / L. I1. 3axapos, [. O.MuttoTaeHko
; XapKiB. Hall. YH-T paaioenekTpoHiku. - Xapkis : XHVYPE, 2021. - 102 c.

3. Heitoyk B.I'. Teopis enexTtpuuHux Kin s cucremorexHikiB: Hamu. [locionmk / B.T.
HeitOyk.-Uepniui: YHY, 2021.-320 c.

4. TuprumnikoB O.1. Teopia enexTpuyHUX Kil. MeToan aHamizy JIHIMHUX €IEKTPUYHUX KUT :
HaBy. noci6. / O.1. Tuprtumnikos, M.b. Hikynin, FO.M. Kopx. - [Tonrtasa : [TontHTVY, 2011. - Y. 1.
- 77 c.

9. IHOOPMAIIMHI PECYPCH

1. Monyneae  cepepoBumie juisi  HaBuanHs ~ MOODLE. Jloctym 10 pecypcey:
ttps://msn.khnu.km.ua.

2. EnexktpoHHa 010110TEeKA YHIBEPCHUTETY. Hoctym pi(o) pecypcy:
https://lib.khnu.km.ua/asp/php_f/plage_lib/php.
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