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Kadepnpa TeopeTMUHOI eN1eKTPOTEXHIKHU

imeHi ITOPA CIKOPCbKOTO»

ag «KUIBCbKMA MNOMITEXHIYHUMA IHCTUTYT

TEOPETUYHI OCHOBW ENEKTPOTEXHIKMW.

YactuHa 1

Pob6oua nporpama HaBuYanbHOiI gucumnninm (Cnnnabyc)

PiBeHb BMLLOi OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama

Cratyc AucumnniHm
®dopma HaBYaHHA

PiK niarotoBKku, cemecrp
O6car aucuunniim

CemecTpoBuii KOHTPONb/
KOHTPOJIbHi 3axoau
Po3sknapg 3aHATb

MoBa BUKNapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/agaviB

Po3milLeHHA Kypcy

PeKBi3UTU HaBYaNbHOI AUCUUNAIHU

Mepwuli (6akanaspcoKuii)

G-IHxyceHepis, supobHUymMeo ma byodisHUYMB0o

G3-EnekmpuyHa iHxeHepiA,

G4.03- BioHosoeaHi 0xcepesa eHepeaii ma 2iopoeHepazemukxka
«Inorcunipune inmenekmyanbHux e1eKmpomexHiuHux ma mMexampoHHux
KOMNJIEKCIB»

HopmamusHa

04YHa(0eHHa)

1 Kypc, 8ecHAHUU cemecmp

Bcbozo 6 kpeoumis ECTS / 180 200uH;

ayoumopHux — 74 200:

nekyii — 30 200uHu; npakmuku — 30 200uUH; nabopamopHi pobomu — 14 200uUH;
camocmiliHa poboma — 106 200uHU

ExszameH / PIP (3axucm), MKP, 3axucm nabopamopHux pobim

yac i micye nposedeHHs ayOUMOpPHUX 8UKAadeHi Ha catimi rozklad.kpi.ua

YKpaiHcbka

Nekrtop: K.m.H, 0oy., bypuk Mukona lNemposuy4,0968490949, e-mail:
burykm@ukr.net, buryk.mykola@Ill.kpi.ua

MpaKTUYHi: K.m.H, doy., Bypuxk Mukona lMemposuy,0968490949, e-mail:
burykm@ukr.net, buryk.mykola@Ill.kpi.ua

NabopaTopHi:

0-p gpinocodgpii, LLIkapOdyH OnexkcaHop Bonooumuposuy,0938440448, e-mail:
alex2seven7acm@gmail.com

0-p ginocoapii, MempyueHKo AHOpiIli Onezosuy ,0939225798,

e-mail:

Mamepianu Ao Kypcy po3miuwjeHi Ha naamegopmi Google Meet
Nekuii:
https://classroom.qoogle.com/c/NzQ3MTQzODEwOTAOQ?cjc=2vdunda
MpaKTUYHI 3aHATTA :
https://classroom.qoogle.com/c/NzQ3MTQONTkzODcz ?cjc=6dztngw
NabopaTopHi poboTu:

Mporpama HaBYa/IbHOI AUCLMNAIHK

1. Onwuc HaBYanbHOI AUCUMNNIHKY, IT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaAHHA

Kypc TeopetuuHi
€/IeKTPOTEXHIYHUX OUCLUUNAIH, B AKMX BMUBYAKOTb 3aCTOCYBAHHA E€NEeKTPUYHMX | MarHiTHUX ABMLWL, ANA

OCHOBM eNeKTpoTexHiKu. YacmHa 1 € 6as3ow Aans

cneuianbHUX
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Pi3HMX NPAKTUYHUX LiNen.

MeTtolo AaucuunaiHM € QopmyBaHHS | KOHKpeTM3alid 3HaHb 3 TEOPEeTUYHMX OCHOB
€/1eKTPOTEXHIKM 3 METOH 3aCTOCYBAHHA OTPMMAHOI iHpopMaLii A BUpiweHHsA npodeciiHnX 3aBaaHb B
obnacTi TeXHIYHOI ekcnayaTalii eIeKTpoeHepreTMYHOro ob1agHaHHA Ta eHepreTul.

3aBAaHHAMM BUBYEHHA ANCUMMNIHN E:
- OTPUMAHHA HAaYKOBMX 3HAHb 3 TEOPIil eNeKTPUYHUX Kin Ta METOLIB IX PO3PaXYHKY;

- 3aCTOCOBYBAHHA OTPUMAHMX 3HAHb NP BMBYEHHI cneuiabHUX AUCUUNIH Ta BUKOPUCTAHHA IX Y
noAanblUii NPaKTUYHIN AifNbHOCTI Ha BUPOOHULTBI;

- NnpuAabaHHA HABMYOK BMIHHA KOPUCTYBATMUCA €NeKTPOTEXHIYHOI TEPMIHONOMED, CMMBOIKOLO i
€/1eKTPOBUMIPIOBAIBHUMM NPUIAJAMMU.

MpepmeT HaBYa/NbHOI AUCUUNAIHM — 33KOHW Teopii NiHIMHUX enNeKTPUYHMX Kin, TUnosi
MaTEMATUYHI MeTOAN aHaNi3y eNeKTPUYHMX Kin NOCTIMHOro i og4HOda3HOro CMHYCOIAHOIo CTPYMIB.

MporpamHi pe3ynbTati HaB4YaHHA (MP):

3aranbHi (3) Ta paxosi (P) komneTeHuii (K):

(3K07) —3paTHicTb NpautoBaTi B KomaHai; (3K08) —3aaTHicTb NpaltoBaT aBTOHOMHO.

(®PK02) - 3paTHiCTb BUPIiLLYBaTU NPaKTUYHI 3a/a4i i3 3a1yYEeHHAM METO/iB MaTeMaTHKK, GisUKKU Ta
€NEeKTPOTEXHIKM.

(MPO5) - 3HaTK OCHOBW TeOPIi €/IEKTPOMArHiTHOro NoAA, MeToAU PO3PaXYHKY €NEeKTPUUHUX Kin Ta
YMIiTU BMKOPUCTOBYBATK X ANA BUPILIEHHA MPaKTUYHUX Npobnem y npodecinHin gianbHocrti; (MPO7) -
34IMCHIOBATM aHaNi3 NPOLECIB B €/IEKTPOEHEPTreTUYHOMY, e/IEKTPOTEXHIYHHOMY Ta €N1EKTPOMEXaHIYHOMY
obnagHaHHi, BignoBiaHMX Komnnekcax i cucremax; (MPO8) - obupatn i 3acTtocoByBaT NpUAATHI MeToam
ONA aHani3y i CMHTE3y eNEeKTPOMEXAHIYHUX Ta ENEKTPOEHEPTETUUYHMX CUCTEM i3 3a4aHMMM NOKA3HUKAMMU.

3HaHHA: OCHOBM TEOPii eNEeKTPOMArHiTHOro NOAA, METOAIB PO3PaXYHKY eNeKTPUYHUX Kifl; YMOBHMUX
CXEMHMX NO3HAYEHb €/IEMEHTIB Ta iX XapaKTEPUCTUKU; METOAiIB aHaNi3y yCTaieHUX NPOLLEeCiB y NiHIMHUX
E€NEeKTPUYHMX KOoMax MNOCTIMHOro, CUMHYCOIgQHOroO CTPYMIB i3 30CepedkeHUMMM napameTpamu;
eHepreTUYHMX NPOLLECIB Y ENEKTPUYHMX KONTaxX.

YMiHHA: BMKOPUCTOBYBATU OCHOBM TeOPii €NEeKTPOMArHiTHOro noas Ta METOAIB PO3PaxyHKY
€NEeKTPUYHUX Kin ANA BUPIWEHHA NPaKTUYHUX Npobaem y npodeciiHii AianbHOCTI; 34iACHIOBATU aHani3
NPOUECIB B €/IeKTPOEHEPreTUYHOMY, €e/IeKTPOTEXHIYHOMY Ta efleKTpomMexaHiYyHOMYy 0b6nagHaHHi,
BiANOBIgANbHMX KOMMJIEKCAX | CMCTeMaX; 3aCTOCOBYBATM NPUAATHI eMNipuYHi | TeOpeTMYHi meTogm ana
3MEHLUEeHHA BTPaT eNeKTPUYHOI eHeprii npuM BUPOBHWUUTBI, TPaAHCNOPTYBaHHI, pPO3NOAiNEHHI Ta
BUKOPUCTAHHI.

DocsBig: ayguTopHOi Ta camocCTiMHOI poboTM MpM 3aCBOEHHI HOBOrO MaTepiany; BUKOPUCTAHHA
HabyTMX 3HaHb NpPUM PO3B’A3aHHI 3a4a4 TMNOBOrO XapaKTepy; CAaMOCTINHOrO BUKOHAHHA iHAMBIAYaNbHOI
pO3paxyHKOBO-rpadivHoi poboTu.

[ocBig Ta YyMiHHA caMocCTiMHOT pob0TM 3 HaBYa/NbHOW, HaBYa/bHO-METOAMYHOK Ta AOBIAKOBOIO
NiTepaTypoto 3a AuUcuMnAiHOK «TeOopeTUYHi OCHOBM eNeKTPOTeXHiKU. YacTnmHa 1» Ha Aep)KaBHiK Ta
iHO3EeMHMX MOBaX.

2. MpepeKBi3auTH Ta NOCTPEKBI3UTU AUCLUNIHU (MicLie B CTPYKTYPHO-NOrIYHIA cXxemi HaBYaHHA 3a

BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

OnAa BMBYEHHA Ta 3aCBOEHHA OCBITHbOI KOMMOHEHTU «TeOpeTUYHi OCHOBWU efIeKTPOTEXHIKW.
YactvHa 1» 3p06yBay (CTygeHT) NOBMHEH MaTU TeopeTuyHy 6as3y 3 aucumnnii «®Pisuka» Ta
«MaTtematmka» KomnoHeHTa. «TeopeTnyHi OCHOBWU eNIeKTPOTEXHiKWU. HYacTMHa 1» nepeaye BMBYEHHIO
AMCUMNNiH «ENeKTpUYHi MawnHn», «ENeKTpUUHa YacTMHa CTaHUiM Ta niacTaHuii», «Enektponpueoa»,
«ENeKkTpuYHi mepexi Ta cuctemm», «PeneiiHuii 3aX1CT Ta aBTOMaTM3aLia eHeprocuctem», «llepexigHi
€/1IeKTPOMArHiTHi  Npouecn B €e/IeKTPOEHepreTMYHnXx  cuctemax», «Cunosi  TpaHchopmaTopmy,



«Mikponpouecopn Ta uMPpoBa eneKkTpoHika», «EneKTpuyHi anapatn», «l3onAuia enekTpoTexHiYHoro
obnagHaHHA» Ta iH.

3. 3micT HaBYaNbHOI AUCLUNAIHN

PO34I/1 1 NiHiliHi eneKTpUYHI Kona NOCTIMHOTO CTPYMY
Tema 1.1 OCHOBHI NOHATTA Ta 3aKOHM €/IEKTPUYHOTO KONa
Tema 1.2 MeTogm po3paxyHKY eNeKTpu4HOro Kona

PO34I/1 2 NiHiliHi eneKkTpUYHi Kona ogHO}a3HOro CUHYCOIAHOIO CTPYMY

Tema 2.1 OCHOBHi B1aCTMBOCTi KOM1a CUHYCOIAHOrO CTPYMY i MOro po3paxyHoK

Tema 2.2.ENeKTpuryHi Kona 3 iHAYKTUBHO-3B’A3aHUMM eleMeHTaMM Ta iX po3paxyHOK
Tema 2.3.Pe30HaHCHI ABULLA | HAaCTOTHI XapaKTePUCTUKN

4. HasuanbHi maTepianu Ta pecypcum

basoBa nitepartypa:

1. Boiko B.C. TeopeTnyHi OCHOBM efieKTpoTexHikn. YactmHa 1. HaB4YasnbHUMA  NOCIOHUK
[EneKTpoHHMI pecypc] : HaBY4abHUI NOCIOHMK anA 3400yBayiB cTyneHs 6akanaBpa 3a OCBITHIMMK
nporpamamm «ENekTpuuHi cuctemm i mepexi», «ENeKTpuUHi cTaHuii» «ENeKTpuYHi MawunHu i
anapaTtu», «YNpaBAiHHA, 3aXMCT Ta aBTOMaTM3aLiA eHeprocuctem» «EnektpomexaHiyHi cuctemu
aBTOMaTM3aLii, eNneKTPonpuBog Ta eNeKTPOMOObINbHICTbY, «EnekTpoTexHiuHi npucTpoi Ta
eN1eKTPOTEXHONONYHI KomnaeKkcn» «HeTpaauuiiHi Ta BigHoBAtOBaHI Axepena eHeprii» / B. C.
Boliko, /1. 10. CniHyn, M. M. Bypuk, B. 10. Jloboa3tHcbkmit ; KMl im. Iropa CikopcbKoro. —
EnekTpoHHi TekcToBi gaHHi (1 daiin: 3,35 M6aiit). — Kuis : KMl im. Iropa CikopcbKkoro, 2022. — 199
c. https://ela.kpi.ua/handle/123456789/47853

2. NlebeauHcbkuin I.J1. TeopeTUyHi OCHOBM ENEeKTPOTEXHIKM : KOHCMEKT nekuin / yknagavi: . /1.
NebeaunHcbkuii, B. |. PomaHoBcbkuit, T. M. 3aropogHs. — Cymu : CyMCbKUI AeprKaBHUM
yHiBepcuteT, 2016. — 325 c.

3. MartsieHKO M.I1. OcHOBM eneKTpoTexHiku. MigpydHuK. K.: BugasHuurseo Jlipa-K, 2017. -228 c.

4. boliko B. C., Bugonob 0. @., Kypuno |.A. Ta iH. TeopeTUYHi OCHOBM eNeKTPOTEeXHIKU. MNiapyyHUK:
Y 3 1.; T. 3: ENeKTpUUHi Kona 3 po3nogineHnmn napameTpamu. Teopis enekTpomarHitHoro nona /
B.C. bouko, t0.®. Bugonob, I.A. Kypuno Ta iH.— K.: IBL, "BuaasHnuytso «[onitexHika»", 2013. —
224 c.

5. bypuk M.M. JliHiMHI eneKkTpPUYHiI Kona nocTiMHOro cTpymy: Po3paxyHKoBo-rpadiyHa poboTa
[EnekTpoHHMI pecypc] : HaBy. nocib. gna cTya. cneuianbHocti 141 «EnekTpoeHepreTuka,
ENEeKTPOTEXHIKA Ta  eNeKTpoMexaHika», cneuianisauin  «EnekTpomexaHidyHi  cucTemu
aBTOMaATM3aLlii Ta eneKktponpmeoa», «ENEKTPUUHI MawmHWM i anapatm», «IHXUHIPUHI Ta
aBTOMaTM3aLiA eNeKTPOTEXHIYHMX KOMNAEKCIBY 1 «MexaTpoHika eHeproeEMHUX BUPobHUUTBY /
M M. Bypwuk, /1. KO. Cninyn ; KNI im. Iropa CikopcbKoro. — ENEKTPOHHI TeKcToBi gaHHi (1 dainn:
2,51 M6ant). — Kuie : KNI im. Iropa Cikopcbkoro, 2018. - 46 c.
https://ela.kpi.ua/handle/123456789/22658

6. bypuk M.M. JliHINHI eneKkTpUYHi Kona oaHOPA3HOro CUHYycoigHOro CTpymy: Po3paxyHKOBO-
rpadivyHa pobota [EnekTpoHHMI pecypc] : HaBu. nocib. ans 3406yBayviB cTyneHa 6akanaspa 3a
OCBITHIMW Nporpamamu «EnekmpomexHivyHi npucmpoi ma enekmpomexHon02iuHi KOMIAeKcU»,
«HempaoduyiliHi ma 8i0H08108aNbHI  Oxcepena  eHepeii», «Eaekmpu4Hi  cmaryii»,
«EnekmpomexaHidyHi cucmemu asmomamusayii, enekmponpusod ma enekmpomobinbHicme»
ma «EnekmpuyHi mawuHuU | anapamu» cneuianbHocTi 141  «EnekTpoeHepreTuka,
eNeKTpoTexHiKa Ta enekTpomexaHika» / M M. bypuk, /1. 0. CniHyn, B. HO. loboazuHcbkuin; KMl



https://ela.kpi.ua/handle/123456789/22658

7.

8.

10.

11.

12.

im. Iropsa CikopcbKoro. — ENIeKTPOHHI TeKcToBi AaHHi (1 dann: 19,7 M6awt). — Kuis : KMl im. Irops
Cikopcbkoro, 2021. — 150 c. https://ela.kpi.ua/handle/123456789/41134

Bypuk M.IM. TeopeTnyHi OCHOBWU eNneKTPOTEXHIKN - 1: JTabopaTopHUI NPaKTUKYyM [ENeKTPOHHWUI
pecypc]: HaBy. nocib. ana 3406yBadviB cTyneHA OakanaBpa 3a OCBITHIMM Mporpamoto
«ENeKTpoTexHiYHi MNpUCTPOi Ta eNeKTPOTEXHONOrYHI Komnaiekcun», «HeTpaguuinHi  Ta
BiAHOBNIOBANbHI Axepena eHepriin, «EnekTpuyHi cTaHUii», «EneKTpomexaHiyHi cuctemu
aBTOMaTM3aUii Ta enekTponpueog», «ENEKTpUYHIi MawumHK i anapatm», cneuyianbHocTi 141
«EneKktpoeHepretnka, efNeKkTpoTexHika Ta enekTpomexaHika» / M. M. bypuk, /1. HO. CniHyn,
B. 0. lo6opgaunHcbkuia, O .B. NepeTtatko, O. O. InniHa; KNI im. Irops CikopcbKoro. — ENEKTPOHHi
TekcTtoBi gaHHi (1 ¢ann: 5,8 Mbaunt). — Kuis : KMl im. lropa Cikopcbkoro, 2022. — 96 c.
https://ela.kpi.ua/handle/123456789/47710.

Mansap B.C. TeopeTUuHi OCHOBU eneKkTpoTexHiku : [miapyy.]/B.C. Mansap. — /ibsiB: Bua-so /Ibsis.
nonitexHiku., 2018. —416 c.

Weperin o.l. TeopeTuyHi OCHOBM enekTpoTexHikn. YactmHa 1: HaByanbHU NOCIOBHUK AN
CTYOEHTIB  AUCTaHUiMHOT  POpMM  HaBYAHHA  E€NIeKTPOTEXHIYHMX Ta  eNeKTPOMEXaHIYHUX
cneujianbHOCTeM BULMX HaBYanbHUX 3aknaais/ O.1. LereanH, B.C. Manap.—/1bBiB: BuaasHMLTBO
«Hoswuit CeiT— 2000», 2020. — 168 c.

®opKkyH A. Bb. TeopeTWyHi OCHOBM enekTpoTexHikn. YactuHu 1, 2. TeopeTUyHi OCHOBM
eN1eKTPOTEXHIKN. YacTMHa 3: KOHCMEKT nekuin ana 3gobysayiB neploro (6akanaBpcbKoro) pisHA
BULLOT OCBITK yCix GopM HaBYaHHA 3i cneuianbHocTi 141 — EnekTpoeHepreTnKka, eNekTpoTexHiKa
Ta enektpomexaHika / f. 6. ®opKyH, M. /1. TneboBa ; XapKis Hal,. YH-T MiCbK. rocn-sa im. O. M.
beketoBa. — Xapkis : XHYMT im. O. M. bekeToBa, 2022. - 111 c.

Hamauaniok I.H. TeopeTuyHi OCHOBU enekTpoTexHikn. 36ipHMK 3aaa4 [EnekTpoHHUI pecypc] :
HaBYa/NbHMMN NOCIBHUK ANA CTyAeHTIB cneuianbHocTi 141 «EnekTpoeHepreTnKka, enekTpoTexHika
Ta enekTpomexaHika» / KMl im. Irops Cikopcbkoro ; yknaga,.: |. H. Hamauantok, tO. B. NepeTaTko. —
EnekTpoHHi TekcTosi aaHi (1 dpann: 2,43 Mbaiit). — Kuis : KNI im. Iropa Cikopcbkoro, 2020. — 113
c. https://ela.kpi.ua/handle/123456789/42079

AVCTaHuinHnA KypcC «TeopeTn4yHa €NEeKTPOTEXHIKa»
https://do.ipo.kpi.ua/course/view.php?id=40, https://do.ipo.kpi.ua/course/view.php?id=41.

DopatkoBa nitepatypa:

Llepba A.A. TeopeTUYHi OCHOBU eNeKTPOTEeXHIKM — 1. ENeKTPUYHI Kona NoCTiMHOro Ta 3MiHHOro
CTpymy. HYoTMpMNONOCHUKU. MpakTuKym [ENeKTpPOHHWI pecypc] : HaBYaNbHUKA NOCIOHWMK AnA
CTyAeHTiB cneujanbHocTi 141 «EnekTpoeHepreTMka, enekTpoTexHika Ta enektpomexaHika» / KMl
im. Iropa CikopcbKoro ; yknaa.: A. A. Wep6a, H0. B. MepeTtaTko. — ENeKTPOHHI TeKkcToBi AaHi (1
dann: 3,16 Mb6aiit). — Kuis : KMl im. Iropsa Cikopcbkoro, 2021. — 116 c.

TuxoHpasoB C.M. TeopeTU4YHi OCHOBW eNeKTpoTexHiku. MpakTMkym: Hasuy. nocibHuk / C. M.
TuxoHpasos, O. €. 3iH4eHKo, H. M. KapneHKo Ta iH. — Xapkis: Ykp4Y3T, 2019. — 151 c.

CniBak B.M.3arasibHa eneKkTpOTeXHiKa i OCHOBM ENEeKTPOHIKW: HaBYyaNbHUIA MOCIBHUK / B.M.
Cnisak B.M., A.M. T'ypxuit, A.T. Henbra, O.C. ItakiH.— Kuis: KMI, 2020. — 266 c.

®opKyH A.b. MeTogmuHi peKomeHpgauil A0 NPAaKTUYHMX 3aHATb 3 HaBYaJIbHUX AUCUMUMAIH
«TeopeTyHi OCHOBM eNeKTPOTEXHIKU. YacTuHu 1, 2», «TeopeTU4yHi OCHOBU ENEKTPOTEXHIKWN.
YactnHa 3» ana 3p06ysavis nepworo (6akanaBpCbKOro) piBHA BMLLOI OCBITM YCiX GOPM HaBYaHHA
3i cneuianbHoOCTi 141 — EnekTpoeHepreTuKa, eIeKTPOTEXHIKa Ta eNeKTpoMmexaHika / Xapkis. Hal,.
YH-T MicbK. rocn-Ba im. O. M. bekeToBa ; yknaa. : . b. PopkyH, M. J1. [neboBa. — Xapkis : XHYMT
im. O. M. bekeToBa, 2022. - 76 c.

®opKyH A. B. KOHCNEeKT nekuilt 3 Kypcy «TeopeTuyHi OCHOBU eNeKTPOTeXHiKM», YacTuHa | (gna
CTYAEeHTIB ycix ¢opm HaBYaHHA HanpsmiB 6.050701 — EneKkTpoTeXHiKa Ta eNeKTPOTEXHONOTrII,
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6.050702 — EnektpomexaHika) / f. 6. PopkyH., M. /1. Thebosa, H. O. CabanaeBa; XapkKiB Hal, yH-T.
MicbK. rocn-Ba im. O. M. beketosa. — Xapkis : XHYMT im. O. M. bekeToBa, 2015. — 79 c.

MaHyeHKko C.B. Teopis eNeKTPUUYHWUX i MarHiTHMX Kin: MigpyyHuk / C. B. MaHyeHko, O. M.
AHaHbeBa, M. M. babaeB Ta iH. — 2-re BuA., BUNp. Ta gonos. — Xapkis: YkpAY3T, 2020. — 246 c.
MwnxaneHko B.B. OCHOBM eneKkTPOTEXHIKM Ta eneKkTPOHiKu: MpaKTMKyM[EneKTpoHHUI pecypc]:
HaBy. nocib. Ana BCTYNHMKIB OCBITHbOrOo piBHA 6aKanaBp cneuianbHocTi 143 «ATOMHa
eHepreTMka», OCBiTHA nporpama «ATOMHI eNeKTpuYHi cTaHuii» / B. B. MuxanneHko,
€. O. TpougeHko, O. M. CkpuHHUK, KO. M. YyHak, KMl im. Iropa CikopcbKkoro. — ENeKTpOHHI TeKCTOBI
AaHHi (1 dann: 3,5 M6aiT). — Kuis : KMl im. Irops Cikopcbkoro, 2021. — 99 c.

MwnxaneHKko B.B. EneKTpoTexHika Ta enekTpoHika: MpakTukym [EnNeKTpoHHWUI pecypc] : Hasu.
nocié. ana crya. cneuianbHocTi 122 «Komn’toTepHi Haykm Ta iHPopmaLiliHi TexHoNorii»,
cneujanisauii «feomeTpuyHe moaentoBaHHA B iHGopMaLinHUX cucTtemax» / B. B. MuxaineHko,
B. I. Ynbenic, . K. Makos, O. M. CkpuHHUK, 0. M. YyHsk, [. K. 3imeHkos, O. B. MNetpyyeHko; KNI
im. Iropa CikopcbKoro. — EnekTpoHHi Tekctosi gaHi (1 dann: 4,95 M6aunT). — Kuis : KNI im. Iropa
CikopcbKoro, 2017. - 70 c.

HaByanbHUIA KOHTEHT
MeToauKa onaHyBaHHA HaBYa/IbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuiiiHi 3aHaTTA

Ne HasBsa Temu neKuii Ta nepenik 0CHOBHUX NUTaHb
3/n
Po3gin 1 NIHIAHI ENEKTPUYHI KONA NOCTIMHOIO CTPYMY

1 BcTynHe 3aHATTA
Mpeamer i MeTa Kypcy. 3HayeHHA enekTpudiKalii, eneKkTPOTEXHIKN, EeNeKTPOHIKH,
eHeprosbepeskeHHA B YMOBaX HayKOBO-TEXHIYHOI peBostouii. 3B'A30K AMUCUMNAIHM 3 iHWKUMUK
3ara/ibHOTEOPETUYHUMM | cheulianbHMMKM aucumnniHamu. OpraHisauis HaBYanbHOI pPoboTMW.
PekomeHgoBaHa nitepatypa.

2 EnemeHTN eNeKTPUYHOro Kona i ix XapakTepuCcTUKM
EnekTpuyHe Kono, iMoro enemeHTn. BonbtamnepHa xapaktepuctuka (BAX) enemenTis. JliHilHi i
HeNiHiNHI enemeHTU. [)Kepena eHeprii: XKEPENo Hanpyru, gxepeno ctpymy. Cxemm 3amileHHa i
BAX akepen eHeprii. YMOBM €KBiBaJIEHTHOCTI CXeM 3aMilLeHHA.

3 CTpYKTYpa eNeKTPUYHOro Kona i OCHOBHi 3aKOHMU
TononoriyHi enemeHT enekTpuyHoro kona. Npad Kona. 3akoH Oma: ANA AINAHKU NPOBIAHWUKA,
ana BiTkM 3 EPC, gna 3amKHeHoro Kona. Mepwwuii i gpyrmii 3akoHn Kipxroda.

4 MeTtoau po3paxyHKy CKAaAHUX eNeKTPUUYHUX Kin
MeTopn piBHAHb Kipxroda. MeTog KOHTYPHUX CTpymiB. BnacHi i mMiXKOHTYpHi onopu. banaHc
NOTYKHOCTEN B €/1EKTPUYHOMY KOS,

5 MeTtoau po3paxyHKy CKNaAHUX eNEeKTPUUYHUX Kin
MeTog By3/10BMX NOTEHLiaNiB, MeTO, BY310BOi HAanNpyru. BanacHi i mix-By3n0Bi NpoBigHOCTI.
MpuHUMN | MeToA, HaKNagaHHA 4ii axepen eHeprii.

6 [eaki BNacTUBOCTI eneKTpUUYHOro Kona. EKBiBaneHTHi nepeTBOPEeHHA B eN1eKTPUUHUX KONaxX

BnactueicTb B3a€EMHOCTI i Ti BUKOPUCTaHHA. BXigHi i B3aEMHI NpPOBiAHOCTI BIiTOK, X PO3pPaxyHKM.
Teopema KomneHcauii. NepeTBOPEHHA NACMBHUX AINAHOK €NEKTPUYHOro Koja: NocnigoBHe Ta
napanenbHe 3’€egHaHHA; NePETBOPEHHSA 3ipKN | TPUKYTHUKA onopiB. MepeTBOpPEeHHA YacTUH
CXeMM 3 Axepenamun eHeprii nocnigoBHe 3’egHaHHA 3 gxepenamun EPC, napanenbHe 3'€gHaHHA
3 g)kepenamum ctpymy i EPC.

MNepeHeceHHA EPC.




nocnigosHe 3’eaHaHHA 3 gkepenamu EPC, napanenoHe 3’egHaHHA 3 axepenamu ctpymy i EPC.
MNepeHeceHHs EPC.

AKTUBHI | NaCUMBHI ABONOJIIOCHUKN

BM3HAueHHA [BOMONIOCHMKA. Teopema Mpo aAKTUBHWMIN ABOMNOMKOCHMK. MeTon aKTUBHOrO
ABOMOJIIOCHUKA | MOro BMKOPUCTAHHA ANA PO3PaxXyHKy CTpymy rinku. Mepegava eHeprii Big
aKTUBHOrO [ABOMOJIIOCHMKA MNACMBHOMY. 3aneKHOCTi Hanpyr i MOTy)HOCTEM nNpu  3MiHi
HaBaHTaXKeHHA NiHii nepenadi. KK, niHii nepeaayi enektpoeHeprii, MakcumanbHa MOTYXKHICTb B
HaBaHTaXeHHi.

Po3sgin 2 NIHIMHI ENEKTPUYHI KOMIA O4HO®A3HOIO CUHYCOIAHOIO CTPYMY

OcobnunsocTi pisnyHNX NpoLecis B KOi 3MiHHOro cTpymy. YacoBi Ta BEKTOpPHI giarpamu
MWUTTEBI 3HAaUEHHA CTPYMY, Hanpyru, ¢asa KonmeaHb, NO4aTKOBA pasa, KyT 3cyBy ¢as. Hacosi
Aiarpamu. [litoye 3Ha4YeHHA CTpyMy, Hanpyru. 306paxKeHHA CUHYCOIAHUX CTPYMIB, Hanpyr
0bepToBUMMM BEKTOPAMM Ta KOMMIEKCHUMM GYHKLUiAMMK. BEKTOpHI ajarpamu. CniBBigHOLIEHHA
MiXK Hanpyramm i cTpymamm  Ha e/leMeHTax  Ko/ia 3MIHHOro CTpymy.
Po3paxyHKoBa cxema Kona 3MiHHOro ctpymy. 3akoHu Kipxroda ana Kona 3miHHOro cTpymy.

Hanpyru i noty»XHocTi enemeHTis R, L, C npu CMHYCOIiAHOMY CTPYMi. AKTUBHI | peaKTUBHi onopu
EnemeHT R Npu CUHYCOiAHOMY CTPYMIi: MUTTEBI GYHKLTI CTPYMYy, HAaNpyrn, NOTYXKHOCTI. AKTUBHA
NOTY*KHiCTb, aKTUBHUI onip. EnemeHT L Npu CMHYCOigHOMY CTPYMi: MUTTEBI QYHKLUIT cTpymy,
Hanpyru, NOTY*KHOCTi. PeakTMBHMI onip iHAYKTUBHOCTI. EnemeHT C Npu CUHYCOigAHOMY CTPYMiI:
MUTTEBI PYHKLT CTPYMY, Hanpyru, NOTYXHOCTI. PeakTMBHWUIA ONip EMHOCTI.

10

MNocnipoBHe i napanenbHe 3’egHaHHA enemeHTiB R, L, C npu cMHycoigHOMY CTPyMmi

PiBHAHHA Hanpyr ns NocnigoBHOro 3’€egHaHHA. AKTMBHA i peakTMBHA Hanpyra, akKTUBHWUM i
peakTMBHWUI onip. BekTopHa Aiarpama nocnifoBHOro 3’eAHaHHA. TPUKYTHUKKM HaMNpyr i cTpymis.
PiBHAHHA Ana CTpyMiB napanenbHoro 3’€AHaHHA. AKTUBHWIA | PEaKTUBHUW CTPYMM, aKTUBHA i
peaKTnBHa nposigHicTb. KomnnekcHa NpoBigHicTb. BeKTOpHa Aiarpama CTpymiB napanenbHOro
3’egHaHHA. TPUKYTHUKKM CTPYMIB i NPOBIAHOCTEN.

11

Po3paxyHOK KOoala CUHYCOIg4HOIo CTPYMY CUMBOJTIYHUM (KOMM/IEKCHUM) MeToA0M
3akoHn Oma i Kipxroda B KOMMJEKCHIN ¢opmi. Po3paxyHOK NpoOCTOro Kona: MocnigoBHE,
napanenbHe, 3miwaHe 3’ea4HaHHA. PO PO3paxyHOK CKNAAHOro Kona.

12

MoTyXXHOCTI KONa CUHYCOIAHOrO CTPyMY
AKTMBHA, peaKTMBHA | MOBHA MOTYXHOCTi Kona. CniBBIAHOWEHHA MiXK MOTYXHOCTAMM i
napameTpamm cxemun. KomnneKkcHa NoTyXKHicTb. bBanaHc NOTyXHOCTEMN.

13

PiBHAHHA ANA iIHAYKTUBHO-3B’A3aHUX enemeHTiB. Mepeaaya eHeprii MiXK iHAYKTUBHO-3B’A3aHMMM
efeMmeHTamm Kona

MOTOKM i NOTOKO34YeNnneHHA caMoiHAYKUIi i B3aeEMOiHAYKLUii. OaHOMMEHHI Knemu (3aTUcKaui).
Y3rogxeHi i Hey3roa)KeHi ctpymu. PiBHAHHA anAa Hanpyr. Po3paxyHOK eneKkTpUYHOro Kosaa 3
iHOYKTUBHO-3B'3aHMMN enemeHTamu. [locnigoBHe | napanenbHe 3’€gHaHHA iHAYKTUBHO-
3B’A3aHMX KOTYLIOK. PIBHAHHA A8 KOMMNAEKCHUX NOTYXKHOCTeN 2-X iHAYKTMBHO-3B’A3aHMX
enemeHTIB. AKTMBHI i

PEeaKTUBHI MOTYXXHOCTI B3aEMOIHAYKLii. YM0OBa nepeaadi eHeprii Big OAHIEI KOTYWKN A0 iHLWOI.
Hanpsmok nepegadi. MarHitHa po3s’a3Ka.

14

Pe3oHaHC y nocnifoOBHOMY KONUBaNIbHOMY KOHTYPI
OCHOBHiI BM3HA4YeHHSsl, BEKTOPHi Aiarpamu. HacTpowBanbHi | YaCTOTHI  XapaKTEPUCTUKM

NOCNiAOBHOro KOHTYpa. EHepreTnyHi npouecu npm pe3oHaHCi.
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Pe3oHaHc y napanenbHOMY KO/IMBaJIbHOMY KOHTYpI 3 BTpaTamu

YMOBU BUHUKHEHHA pe30HaHCcy. MOMKIUBOCTI AOCATHEHHA pe3OoHaHCy Mpu 3MiHi 4acToTu.
CniBBigHOWEHHA MiX CTpymamu i napameTpamm Kona nNpu pes3oHaHci. BeKkTopHa pgiarpama
pe30HaHCHOro CTaHy.

MpaKTUYHI 3aHATTA

3/n

Hassa Temu 3aHATTA Ta nepeniKk OCHOBHUX NUTaHb

Po3gin 1 NIHINHI ENEKTPUYHI KOIA MOCTIMHOIO CTPYMY

3akoH Oma, 3aKoHu Kipxroga. NMoteHuianbHa giarpama eNeKTPUYHOro Kona

BuKopuctaHHA 3akoHy Oma anAa posranyXeHoro kona 3 ogHum gxepenom EPC. Po3paxyHoOK
CKNaAHOro Ko/sia Ha OCHOBI piBHAHb Kipxroga. BuaHauyeHHA noTeHUianiB pPi3HUX TOYOK KOAa,
nobyaoBa NoTeHLUiaNnbHOI Aiarpamu.

MeToA KOHTYPHUX CTpyMmiB

MocnigoBHICTb PO3pPaxyHKY eNeKTPUYHOro Kojsa MEeTOAOM KOHTYPHUX CTPymiB. BM3HauyeHHA
KOHTYPHUX oOnopiB i KOHTypHuMX EPC. BM3HauyeHHA CTpymiB BITOK 4Yepe3 KOHTYpPHi CTpymwu.
CknagaHHA 6anaHcy NOTYXKHOCTEM eIeKTPUYHOrO Kona.

3aBaaHHA Ha PTP - yactuHa 1 "/NiHilHI eneKTpUUHi Kona noctikHoro ctpymy”

MeTtop, By310BUX NoTeHUianis

MocninoBHICTb PO3PaxyHKy eNeKTPUYHOro Ko/aa MEeTOAOM BY3/IOBUX MoOTeHLUianis. Bubip
onopHoro (6asoBoro By3na). Bu3HauyeHHA BY3/I0BMX MPOBIAHOCTEM | BY3N0BUX CTPYMIB.
Bu3HauyeHHA cTpymiB BiTOK. CKnagaHHA 6anaHcy NOTYXKHOCTEN eNeKTPUYHOro Kona.

MeTtopa HaKknapaHHA aii grepen eHeprii

MocninoBHICTb PO3pPaxyHKY €NeKTPUUYHOro Kojaa MeToAOM HaKnadaHHA. BuganeHHa axkepen
eHeprii (akepena EPC, gxepena ctpymy) 3i cxemn. Po3paxyHKOBi CXEMM YaCTKOBUX pPeXUMiB
Kona. BU3sHauyeHHsA pe3ynbTyounx CTPYMIB BiTOK Kona.

EKBiBaNIeHTHI NnepeTBOPEHHA Yy NiHIMHUX eNeKTPUUYHUX KoNax
MepeTBOPEHHA NACUBHUX AiNAHOK €NeKTPUYHOro KoNa: NocnigoBHe Ta NapanenbHe 3'€QHaHHA,
nepeTBOPEHHA 3iPKM | TPUKYTHMKA onopis. NepeTBOPEHHS YaCTUH CXEMU 3 AKepPenamm eHeprii.

MeToAa aKTUBHOro ABOMNONOCHUKA. I'Iepep,aqa MaKCUMaNbHOI I'IOTV)KHOCTi Bi,q dKTUBHOIo
ABONOJZIOCHUKA NaCMBHOMY

|_|OCI'Ii,£I|OBHiCTb PO3PaxXyHKy €NeKTPUYHOro KoJsla MEeTo4oM aKTUBHOIO  ABOMOJIKOCHUKA.
BM3Ha4YeHHA eKBiBaNIEHTHUX napameTpiB ABONO/NIIOCHUKA.

MK (yactmHa 1): BMKOPWUCTaHHSA METOZIB KOHTYPHMX CTPYMiB, BY3/I0BMX MOTeHLUianie Ta
€KBiBaNE€HTHOro reHepaTopa A1a PO3PaxyHKY CKAALHOIO eN1eKTPUYHOrO KoAa.

Po3sgin 2 NIHIAHI ENEKTPUYHI KONA O4HO®A3HOIO CUHYCOILHOrO CTPYMY

Po3paxyHOK KO/a CUMHYCOIAHOrO CTPyMy Npu NOCNiAOBHOMY Ta napanenbHomy 3’€AHaHHI
eNeMeHTiB.

BMKopucTaHHA 3akoHy Oma Ta nepuworo 3akoHy Kipxropa B KomnneKcHin ¢opmi. Mutresi
3HAYeHHSA CTPYMIB i HAaNpyr, BEKTOPHI giarpamu.

3aBgaHHA Ha PIP - yactuHa 2 "JliHiliHI eneKTpUUHi Kona ogHogasHOro cCMHycoigHoro ctpymy”

Po3paxyHOK K012 CUHYCOiAHOrO CTPyMy 3MilLaHOro 3’€aHaHHA
MocnigoBHO-NapanenbHe 3’€gHaHHA €/1eMEHTIB | NOro po3paxyHOK CUMBONIYHUM METOA0M.
BM3HauYeHHA KOMNIEKCHUX eKBIBAZIEHTHUX OMOPIB MillaHOro 3’€AHaHHSA, PO3PaxyHOK

KOMMJIEKCHMX CTPYMIB i Hanpyr BiTOK. BeKTOpHI giarpamu ctpymis i Hanpyr. CknagaHHsa 6anaHcy
NOTY»KHOCTEM Kona
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BuKopuctaHHA MeToAy eKBiBaJIEHTHOrO reHepaTopa y KoJi CMHYCOiAHOro cTpymy.
Bun3sHauyeHHA napameTpiB €KBiBA/IEHTHOrO reHepaTopa. Po3paxyHOK CTpyMy FiIKM CKNagHOoro Kona
3a cxemolto TeBeHeHa.

11 MK (4acTuHa 2): Po3paxyHOK KoJla CUHYCOIAHOMo CTPYMY CMMBOJTIYHUM METOLOM.
12 Po3paxyHOK NocnifoBHOro Ta Napa/sieNbHOro 3’egHaHHA ABOX iIHAYKTUBHO-3B’A3aHMX KOTYLUOK
AHani3 gBOX NOCNiI[OBHO 3’€AHAHNX KOTYLLOK NP Y3roAXKeHOMY Ta 3yCTPIYHOMY iX BK/IHOYEHHAX.
EdeKkT “xnbHOI” eMHOCTI. PO3paxyHOK MapanenbHoro 3’€AHaHHA ABOX iHAYKTUBHO-3BA3AHWUX
KOTYLIOK. AKTMBHI NMOTYHOCTi Ta Ten/aoBi BTPaTX B KOTyWKax. [MobynoBa BEKTOPHUX Adiarpam
OOCNIAXYBAHUX PEXMMIB.
13 Po3paxyHOK po3rasyeHoro Kosa 3 iHAYKTUBHMMM 3B’A3KaMu
BMKOPUCTaHHA MeToA4y KOHTYPHUX CTPyMiB [AN1A  PO3pPaxyHKYy pPO3raiay*KeHoro Kona i3
B3aEMOIHAYKUiED. BnacHi Ta MIiKKOHTYPHI KOMMJIEKCHI Onopu Mpu HAABHOCTI iHAYKTUBHO
3B’A3aHMX TNIOK B KOHTYpax. MOTYXKHICTb B3aEMOiIHAYKL,ii, 6anaHC NOTYKHOCTEN.
14 Po3paxyHOK pe30HaHCHOro CTaHy Hepo3rasy»XeHoro Kona
BMKOPUCTAHHA YMOBM Pe30HAHCYy A1 BM3HAYEHHA NapameTpiB Kosa. Po3paxyHOK cTpymy Ta
Hanpyr Ha AinAHKax Kosa; nobyaoBa CyMIlLleHUMX BEKTOPHWX Aiarpam CTPyMmiB Ta Hanpyr s
Pe30HaHCHOro CTaHy Kona.
15 Pe30HaHCHiI ABMLLA Y PO3rany>XeHoMy eJIEKTPUUHOMY KoJi. AKiCHUiIA aHani3 YacToTHOI
XapaKTepUCTUKU ABOMNONOCHUKA
Bu3HaueHHA napameTpiB KONa Npu pe3oHaHCi. PO3paxyHOK CTPYMiB Ta Hanpyr Ha AiNAHKAX KONa;
nobynoBa CyMilLeHUX BEKTOPHMX Aiarpam CTPYMiB Ta Hanpyr A8 Pe30HAHCHOrO CTaHy Kona.
NabopaTtopHi 3aHATTA
Ne Ha3sa nabopatopHoi pobotu KinbKicto
n/n ayA.roa
Po3gin 1 NIHIMHI ENEKTPUYHI KONA NOCTIMHOIO CTPYMY
1 |EKcnepumeHTanbHa nepeBipKa 3akoHiB Kipxroda Ta Oma. JocnigrKeHHA po3noginy
NOTEHLLIANIB B €/1IeKTPUYHOMY KOJIi.
Bideo: https://toe.fea.kpi.ua/laboratory tasks 08.html ma 2
https://www.youtube.com/embed/v60UqGCbfwc
2 |EKkcnepumeHTanbHa nepeBipKa MeToay HaKNaaaHHA Aji Axxepen eHepriiy AiHinHoOmy
€/1eKTPUYHOMY KON. 5
Bideo: https://www.youtube.com/embed/BCWm78a_ZIs
3 |docnigrKeHHA eKBiBaNEHTHMUX NepeTBOPEeHb CNOyYeHb OMOpiB 3a cxemamu "3ipka" 2



https://toe.fea.kpi.ua/laboratory_tasks_08.html
https://www.youtube.com/embed/v60UqGCbfwc
https://www.youtube.com/embed/BCWm78a_Zls

Ta "TPUKYTHUK".
Bideo: https://www.youtube.com/embed/27wyBYP7148

JocniaXeHHs akTMBHOTO ABONOOCHMKA NOCTIMHOTO CTPYyMY.
Bideo: https://www.youtube.com/embed/D3GxclhviEc 2

Po3sgin 2 NIHIAHI ENNIEKTPUYHI KONIA O4HO®A3HOIO CUHYCOIQHOrO CTPYMY

JocnigXeHHA NOCNiAOBHOrO i NapaaenbHOro Ta 3MillaHOro CNOJIyYEeHb CNOXMBaYiB
€/1eKTPUYHOrO KoJla CMHYCOoigHOro cTpymy/

Bideo: yacmuna 1 https://www.youtube.com/embed/0I14ECAGADOE

Bideo: yacmuna 2https://www.youtube.com/embed/0I4ECAGADOE

JocnigXKeHHA eNnekKTPUYHOro Koaa 3 B3aEMHOK iHAYKTUBHICTIO.
Bioeo https.//www.youtube.com/embed/Jty8RmDUEWc 2

JlocnifyeHHA eNeKTPUYHOro Pe30oHaHCy B MOC/Ni0BHOMY KOIMBA/IbHOMY KOHTYPI
(pe3oHaHc Hanpyr).
Bideo: https://www.youtube.com/embed/YPdEtwfMTMA

6. CamocrTiiiHa poboTa cTyaeHTa

Nes/n Bupa, camocTiliHoi poboTun

MiaroToBKa A0 NPAKTUUYHUX 3aHATb 20

2 MiaroToBKa A0 N1abOPATOPHMX 3aHATL Ta NPOBEAEHHS PO3PaxXyHKIB

33 NePBUHHUMM J@HUMU, OTPMMAHUMM Ha NabOPaTOPHMX 3aHATTAX 20
3 BMKOHaHHA po3paxyHKoBo-rpadiyHoi poboTn 20
4 Miarotoska no MKP 26
5 MigrotoBKa 40 eK3ameHy 20

MoniTMKa Ta KOHTPO/Ib

7. MNoniTMKa HaBYaNbHOI AUCLUNANIHU (OCBITHLOrO KOMMOHEHTA)

Cuctema BuMoTr, AKi BUKNada4 CTaBUTb nepeq CTya4eHTOM!

npaBuna BiABiAyBaHHA 3aHATb: BignosiaHo Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHOo
OLHIOBAaTU NPUCYTHICTb abo BiACYTHICTb 3406yBava Ha ayaUTOPHOMY 3aHATTI, B TOMY YMUCAI
HapaxoByBaTM 3a0X04yBasibHi abo wTpadHi 6ann. BignosiaHo go PCO aaHoi ancumnninm 6anu
HapaxoBYHOTb 33 BiANOBIAHI BUAM HAaBYaNbHOI aKTUBHOCTI Ha NEKLIMHUX Ta NPAKTUYHUX 3aHATTAX.
060B’A3KOBOIO YMOBOIO AOMNYCKY 40 EK3aMeHY €

- BignpautoBaHHA, 0GOPMNEHHA NPOTOKOAY Ta 3aXUCT TabopaToOpHUX POBIT 3 ANCUMNNIHYK;

- HanucaHHAa MKP (aBi 4acTnHuK);

- BWKOHaHHSA PTP (aBi 4acTuHm).

npasuaa NOBeAiHKW Ha 3aHATTAX: CTYAEHT MAE MOXAMBICTb OTpUMyBaTK Banu 3a BiANOBIAHI BUAK
HaBYa/IbHOI aKTUBHOCTI Ha NEKLiMHNX, NPaKTUYHMX Ta NabopaTopHMX 3aHATTAX, nepeabayeHi PCO
ancunnninm. BukopuctaHHA 3acobiB 38’A3Ky AnA nowyKy iHpopmauii Ha ryrn-gMcky BUKAaaavda, B
iHTepHeTi, B AMCTaHUiMHOMY Kypci Ha nnatdopmi CiKOPCbKUI 34iINCHIOETBCA 338 YMOBU BKA3iBKK
BMKNa4aua;

npasuaa 3axucTty nabopatopHux pobiT: AONYCKAETbCA AK IHAMBIAYANbHUIA 3aXUCT NabopaTopHUX
pobiT, TaK i KonekTMBHMW (y cKnagi Gpuragy, CcKAag sAKoOi BU3HA4YalOTb Ha nepliomy
nabopatopHomy 3aHATTi). B 060X BMNagKax OLIHIOWOTb iHAMBIAYaNbHI BiANOBIAI KOMHOrMO
CTyAEHTa.

npasuaa 3axucty iHAMBIAYanbHMX 3aBAaHb: 3aXUCT pPoO3paxyHKoBo-rpadiyHoi pobotn 3



https://www.youtube.com/embed/27wyBYP7148
https://www.youtube.com/embed/D3GxclhviEc
https://www.youtube.com/embed/0l4ECAGADoE
https://www.youtube.com/embed/0l4ECAGADoE
https://www.youtube.com/embed/Jty8RmDUEWc
https://www.youtube.com/embed/YPdEtwfMTMA

AVUCUMNNIHM 34IACHIOETbCA iHAMBIAYANbHO | MvLIe y BUNAAKY, KON CTYAEHT He MOroAKyeTbes i3
HapaxoBaHMMM Banamu 3a pesynbTaTtamu nepesipku PIP (3a yMOBM AOTPUMAHHA KaneHaapHoro
NIaHy BUKOHaHHA PIP);

NnoniTMKa geananHis Ta NnepeckiagaHb:

- HecBO€YacHe BWKOHaHHA PIP, HecBoeyacHMi 3axucT nabopaTopHux pobiT Ta NoBTOpHE
HanucaHHa MKP nepeabayatoTb 3MEHLIEHHSA MakcMmanbHoro 6any 3asHayeHoro y PCO 3a
BiZANOBIAHUI KOHTPONbHUI 3axig Ao 75 %. MiHimanbHMN 6an He 3MiHIOETbCA.

- AKwo cTtyaeHT He 3'aBuBTCA Ha MKP, Moro pesynbTat ouiHoeTbea y 0 6anis.

- [epecknagaHHsA 3axncty nabopaTtopHux pobit Ta PP He nepeabayeHo;

npasuia NPU3Ha4YeHHA 3a0X04yBa/IbHMX Ta WTpadHUX banis:

- 3ao0xo4yBasbHi Ta wTpadHi 6anM He BXOAATb A0 OCHOBHOI wWKanu PCO, a ix cyma He
nepesuiye 10% cTapToBOi LWKanAW. 3aoxo4yyBasibHi 6anM HapaxoByOTb 3a Yy4yacTb Y
$aKy/NbTETCbKUX Ta YHIBEPCUTETCbKUX oOAniMniagax 3 AUCUMNAIHKM «TeopeTUyHi OCHOBMU
€NEeKTPOTEXHIKMY», y4aCTb Y HAYKOBUX KOHPEepeHLinAXx;

noniTMka WoAo0 akKagemiyHoi pobpouecHocTi: Koaekc 4ecTi HauioHanbHOro TeEXHIYHOro

yHiBepcuTeTy YKpaiHn «KUIBCbKMIA NOAiTeXHiYHMIA iHCTUTYT» https://kpi.ua/files/honorcode.pdf

BCTAHOB/IIOE 3arafibHi MOpPanbHi NMPUHUMNK, NPaBuIa €TUYHOI NoBeAiHKM ocib Ta nepenbayvae

NoNITUKY aKaZemiyHoi A06poyYecHOCTi Ana ocib, Lo npauoloTb | HaBYaKOTLCA B YHiBEpCUTET,

AKMMM BOHW MatlOTb KEPYBATMUCb Y CBOIN AiANbHOCTI, B TOMY YMCAi NPU BUBYEHHI Ta CKAadaHHiI

KOHTPO/IbHMX 3aX04iB 3 AUCUMNAIHN «TeOpeTUYHI OCHOBU €/IEKTPOTEXHIKMY; NPU BUKOPUCTAHHI

unoposBux 3acobis 38’A3Ky 3 BUKAaZavyem (MobinbHUI 3B'A30K, €NeKTPOHHA MoLTa, Nepenuncka

Ha ¢popymax Ta y coL. Mepexkax Towo) HeobXigHO AOTPUMYBATUCL 3ara/ibHONPUAHATUX E€TUYHUX

HOPM, 30Kpema 6yTK BBIYIMBUM Ta 0OMeKYBaATK CNiNIKyBaHHA poHoYMM Yacom BMKNAZaAYa.

8. Buau KOHTPOAIO Ta PeMTUHIOBA CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

MoTouyHMiA KOHTPONbL: ekcnpec-onuTyBaHHA, MKP, PP, nabopaTopHi poboTu

KaneHaapHuii KOHTPOANb: NPOBaAMTbCA ABiYi Ha CEMECTP AK MOHITOPWUHI MOTOYHOrO CTaHy

BMKOHaHHA BUMOT cmna6ycy.

Ymosu ycniwHo20 Npoxo0xeHHs KaaeHOapHO020 KOHMpPOoto: He MeHwe 50% 6anis 33 BUKOHAHHA

HaB4Ya/1IbHOIO N1aHy ,CIMCLI,MI'II'IiHM Ha 4aTy KOHTPOAO, WO nepe,a,6aqae BMKOHAHHA i 3aXmcT na6opaTopme

pobit, PIP, MKP.

CeMecTpoBUi1 KOHTPOJIb: EK3aMeH

YMOBU AONYCKY A0 CEMECTPOBOro KOHTPOJK: MiHIMa/JibHO NO3UTMBHA OLiHKA 32 BUKOHAHHSA
pO3paxyHKoBO-rpadiuHOi poboTH Ta 3apaxyBaHHA yCix NabopaTopHUX POBIT.

3aranbHa pPEeWTUHIOBa OLiHKA CTyZAeHTa MicAAa 3aBeplleHHA CeMecTpy CKNadaeTbesa 3 6anis,

OTPUMAHUX 3a:

-- pO3B'FI3aHHF| 3a4a4 Ha MNPAKTUYHUX 3aHATTAX;

- BUKOHAHHSA Ta 3aXMCT 7 1abopaTopHMX pobiT;

- BUKOHAHHSA ABOX YaCTUH Y paMKax iHamBigyanbHoi pobotu (PIP);

- BUKOHAHHSA ABOX KOHTPO/IbHUX POBIT y paMKax MOAyNbHOI KOHTPOIbHOT poboTu (MKP).

No3/n | KOHTpoNbHUIA 3axia, Makc. 6an Kinbk. Bcboro

1. MKP (4.1, 4.2) 4 2 8

2. PIP,u.1 5 1 5

3. PIP,u.2 4 1 4

4, MpaKTU4HI 3aHATTA 1 15 15

5. NabopaTtopHi poboTn 4 7 28

6. Exk3ameH 40 1 40
PA30OM 100




NabopatopHi pobotn, PIP Ta MKP, ski He BignosigaloTb Bumoram Aitoyoro MonoxKeHHs npo
cuctemy 3anobiraHHA akagemiyuHomy nnariaty B KMl im. Iropa Cikopcbkoro, ouiHiowoTbea B 0 6anis. Y
Takomy pasi nabopatopHa pobota abo PIP moxe 6yt nepepobneHa i3 3MiHOW BapiaHTy.
MakcumanbHuii 6an 6yae 3HMKeHo Ha 30%.

Po3B’A3aHHA 3a4a4 HAa NPAKTUYHUX 3AHATTAX
Barosui 6an — 1.
MaKcrMmanbHa KinbKicTb 6aniB Ha BCiX NPaKTUYHKUX 3aHATTAX — 1 6aamn * 15 = 15 Ganis.

MiHiManbHa KinbKicTb 6aniB Ha NPAKTUUYHMX 3aHATTAX — 1 6anm * 15 *60%= 9 6anwu.

KpuTtepii ouiHOBaHHA
- BilbHE BONOAIHHA TEMOIO 3aHATTA, PO3B’A3yBaHHA 334a4i 3 OTPUMAHHAM KiHLEBOro pesynbTaTy; BMiHHA
nepeBipMTU NPaBUAbHICTb po3paxyHKy — (0,9..1)*1 6anu;

- BilbHe BO/IOAIHHA TEMOI 3aHATTA, NpaBU/IbHE PO3B’A3yBaHHA 3a4ayi 63 06YMCNEeHHS KiHLEBOro
pe3ynbTtaty — (0,89..0,75)*1 6anis;

- YaCTKOBE BO/IOAiHHA TEMOI 3aHATTA, NPeACcTaBAeHHA PO3B'A3KY 3a/a4i Y CUMBONbHOMY BUrAAi, abo 3
He3Ha4yHuMKu nomunkamm — (0,74..0,6)*1 6anis;

- NAaCMBHA Y4aCTb HA NPAKTUYHOMY 3aHATTI; BIACYTHICTb Ha NPAKTUYHOMY 3aHATTI; PO3B’A3KM 33434, AKi He
BiANOBiAalOTb BUMOram Aitoyoro MonoxKeHHsA Npo cucTtemy 3anobiraHHA akagemiyHomy nnariaty B KMl
im. Iropa CikopcbKkoro— 0 6anis.

BUKOHaHHA Ta 3aXuUcT 1abopaTopHux pobir
Barosuii 6an — 4.
MaKcmMmanbHa Kinbkictb 6anis 3a Bci nabopaTopHi pobotn — 4 6anm * 7 =28 banis.
MiHiManbHa KinbKicTb 6aniB Ha NabopaTopHUX 3aHATTAX — 4 6ann * 7 *60%= 16,8 6anun.

KpuTtepii ouiHOBaHHA
1) 3axuct nabopartopHoi pobotun(0,5)*4=2:

— fAKicHa nigrotoska Ao nabopatopHoi poboTH (HasBHICTb NPOTOKONY, 3HAHHA METU POBOTKM, 3HAHHA
OCHOBHMX TEOPETUYHUX MONOXKEHb, AKI MepeBipAOTbCA), aKTUBHA YYaCTb Y BUKOHAHHI A0CAIAMEHD,
Bi4NOBIAi Ha KOHTPO/IbHI 3aBAaHHA 3a Temoto poboTn —(0,9..1)*2 6anu;

— pobpa niarotoBka Ao nabopaTtopHoi poboTM, aKTMBHA y4yaTb Y BUKOHAHHI AOCNIAMKEHb, HEMOBHI
Bi4NOBIAi Ha KOHTPO/bHI 3aBaaHHA — (0,89..0,75)*2 6anu;

— HepnoCTaTHA NiAroToBKa A0 /labopaTopHOi poboTH, MacMBHA y4acCTb Y BUKOHAHHI AOCNIOMKEHD,
YaCTKOBI BigNoBiAi Ha KOHTPObHI 3aBaaHHA — (0,74..0,6)*2 6anu;

— HEroToBHiCTb A0 nabopaTopHoi poboTM, NMacMBHA y4acTb Y BMKOHAHHA OOCANIOXEHb, HEBIpHI
BiZANOBIAI HAa KOHTPO/bHI 3aBAaHHSA 33 Temoto pobotn — 0;

2) OdopmneHHs nabopatopHoi poboTu (0,5)*4=2:
HaABHICTb 3BITHOrO NPOTOKO/1ly BCTAHOB/IEHOIO 3pa3ka, B AKOMY MatoTb OYTW: @) TUTYbHUI NUCT; 6)
MeTa poboTu; B) Xxia poboTu; r) po3paxyHKoBi GOpMyan, AKI BUKOPUCTOBYIOTbCA MPWU BUKOHAHHI



poboyoro 3aBAaHHA; [) BUCHOBKM 33 €KCNEPUMEHTANIbHUMM JaHMMKM Ta rpadikamu; e) npaBuibHa Ta
oxailHa 0bpobka pesynbTaTie gocniais (Tabauui, pUCYHKKU, ENEKTPUYHI CXEMM 3 NapaMeTPamMm e/1eMEHTIB
NoBWHHI byTM npeacTaBneHi BignosiaHo Ao npaswun ECKA ta ACTY, a nig yac odopmMaeHHs pPiBHAHbL
HeobxiaHO AOTPMMYBATUCh 3aaHOr0 NOPSAAKY, @ CaMe:

— ¢dopmyna y niTepHUX NO3HAYEHHSAX;
— dopmyna y uncnax;
— Bignosigb (BCi KiHUEBIi BUPa3n ANA KOMIMJIEKCIB AaBaTh B anrebpaiyHii Ta NoKasHMKOBIM
dopmax);
— oauHuLi BUmipy B cuctemi Si—(0,9..1)*2 6anu;
— HecyTTEBI NOMUAKM Npu 06pobui pe3ynbTaTiB gocniais Ta opopmaeHi npotokony — (0,89..0,75)*
2 6anu;

— 3Ha4Hi NOMUAKKM Npu o0bpobLi pesynbTaTtiB Aocnigis Ta odopmneHi npotokony — (0,74..0,6)*2
6anu;

— HesKicHa 0bpobka pe3ynbTaTiB, HEBIPHO odpopmaeHui 38iT— 0.

IHauBiayanbHe cemecTpose 3aBaaHHA (PIP)

3rigHO 3 po604YO0 HABYAZILHOK MPOrPAMOID KOXEH CTYAEeHT BUKOHYE PO3paxyHKoBo-rpadiyHy pobory.
PI'P cknapaeTtbca 3 ABOX YaCTUH:

PIP - yacTMHa 1 BMKOHYETbCA 32 maTepianamu po3ainy 1 "JliHiliHi enekTpuuHi Kona nocriiiHoro
cTpymy" 3 meToto popMyBaHHA BMiHb PO3paxyHKY HaNpyr i CTPYMIB y KONax NOCTIMHOIO CTPYMY PisHUMMU
MeTOZaMM Ta OTPUMAHHSA HAaBMYOK NePeBipKN PO3paxyHKiB 3a 4ONOMOroto 6anaHcy NOTYXKHOCTEN.

PP - yacTMHa 2 BWKOHYETbCA 3a MaTepianamu po3ainy 2 "JliHiHI eneKTpuuHi Kona
0AHO(DA3HOro CUHYCOIAHOro CTPymy" 3 meTolo pOpMyBaHHS BMiHb PO3PaxyHKYy Kona CUMHYCOiAHOro
CTPYMy, aHani3y pe3oHaAHCHOro CTaHy Ko/sa Ta Kona 3 iHAYKTUMBHO-3B'A3aHMMK efieMeHTamn, nobyaosu
BEKTOPHUX Ziarpam CTPYMiB i Hanpyr.

MaKcrMmanbHa KinbKicTb 6anie 3a BUKOHaHHA nepLuoi YyacTuHu PIP — 5 6anis..
MiHiManbHa KinbKicTb 6aniB 3a BUKOHAHHA NepLuoi YacTuHM PIP — 3 6anis..
MaKcmMmanbHa KinbkicTb 6aniB 3a BUKOHaHHA Apyroi YacTuHu PIP — 4 6anis..
MiHimanbHa KinbkicTb 6aniB 3a BUKOHaAHHA Apyroi YactuHu PIP — 2,4 6anis.

KpwuTtepii ouiHOBaHHA
1) 3axucT nepwoiabo apyroi yactnH PIP (0,5)*4=2 abo (0,5)*5=2,5:

— MNpaBWAbHI BiANOBIAi Ha MoOcTaBAeHI NUTaHHA 3a NyHKTamu 3aBgaHHA PIP — (0,9..1)*(2 abo 2,5)
banu;

— HenoBHi BiANOBiAi Ha KOHTPObHI NUTaHHA — (0,89..0,75)*(2 abo 2,5) b6anis;

— YacTKOBI BiANOBiAi Ha KOHTPOAbHI NUTaHHA — (0,74..0,6)*(2 abo 2,5) 6anis;

— BiANOBIAI HA KOHTPO/IbHI MMTAaHHA MalOTb NPUHLKMNOBI NOMUAKKN — 0.

2) OdopmneHHs nepLoiabo apyroiyactnH PIP (0,5)*4=2 abo (0,5)*5=2,5:
HaABHICTb NPOTOKoNY PIP odpopmneHoro yKpaiHCbKOK MOBOIO, B AKOMY MatoTb BYTU: @) TUTYNbHUI

NUCT; 6) 3MicT; B) 3aBAaHHA Ha CaMOCTIHY poboTy; r) NpaBuAbHE BUKOHAHHA PO3PaxyHKIB 3 MNOBHMM
noscHeHHAM PIP; ) BKasaHa B yMOBi NepeBipKa pe3ynbTaTiB po3B’A3Ky, Aiarpamu, Tabauui Ta pUCYHKK;
€) BUCHOBKM 3a po3paxyHKamu, Tabnuuamu, rpadikamm Ta BEKTOPHUMMU Ajiarpamamu; €) npasBuibHa Ta
oxalHa obpobKa pe3ynbTaTiB gocnigis (Tabnuui, PUCYHKM Ta ENEeKTPUYHI cXxemu 3 napameTpamu

enemeHTiB NOBUHHI ByTn npeacTassieHi BignosigHo Ao npasua ECKA 1a ACTY, a nig yac obopmaeHHn
PiBHAHb HEOOXiAHO AOTPUMYBATUCh 3a4aHOI0 NOPAAKY, a CaMe:



— ¢dopmyna y NiTEPHUX NO3HAYEHHAX;
— ¢dopmyna y uncnax;
— Bignoeigb (BCi KiHUEBI BMpa3n ANA KOMMIEKCIB AaBaTM B anrebpaiyHii Ta NoKasHMKOBIN
dopmax);
— oAuHuULi BUMipy B cuctemi Si—(0,9..1)*(2 abo 2,5) banu;
— HEecyTTEBI NOMMUIKM Npu odopmaeHi PIP, npaBuibHe CKAagaHHA CUCTEMU PiBHAHBL Ta ii pO3B’A30K,

nepeBipKka OTpMMaHUX Pe3yabTaTiB, BiACYTHICTb BKasaHMx B ymosi giarpam — (0,89..0,75)*(2 abo
2,5) 6anu;

— MNpaBW/ibHE CKAAZaHHA CUCTEMW pPIiBHAHb Ta ii PO3B’A30K, BiACYTHICTb MNEPEeBiPKM OTPUMAHMX
pe3ynbTaTiB Ta BKA3aHWMX B YMOBI Ajarpam, 3Ha4yHi nomunkm opopmneHi PIP — (0,74..0,6)*(2 abo
2,5) 6anu;

— HeBipHO odopmneHnn PP abo nucaHa He YKPaiHCbKOW MOBOW; 3aBAaHHA PIP BupiweHi 3
NPUHLUNOBMUMU NOMUAKaMKU — 0.

MopaynbHa KOHTPO/IbHa poboTa

MogaynbHa KOHTpOAbHa pPoboTa CKAAZAETbCA 3 ABYX YacTUH: "JIiHiAHI eneKTPMYHi Kona nocTinHOro
cTpymy" Ta "JliHiMHI enekTpuyHi Kosa oAHO¢a3HOro CUHycoigHOro cTpymy' BianosigHo. 3aBAaHHSA
KOXXHOT KOHTPO/IbHOT POBOTU CKNaZaETbCA 3 OAHIET 3aaui.

Barosuit 6an KoxHoi yactTuHu MKP — 4 6anis.
MiHiManbHU 6an KoxHoi YacTMHU MKP — 2,4 6anis.
MaKcumanbHuit 6an 3a MKP — 2 *4=8 6anis.

KpuTepii ouiHiOBaHHA
- BMbip ONTMMaNbHOTO MeToAy PO3PaxyHKY, MPaBUIbHE BUKOHAHHA PO3PAXYHKiB 3 NTOBHUM NMOACHEHHAM,
nepesipKa pe3y/bTaTiB po3B’A3Ky, N0byA0Ba BKa3aHUX B yMoBi giarpam — (0,9..1)*4 6anis;

- NpaBW/ibHE CKNaZaHHA CUCTEMM PiBHAHb Ta il PO3B’A3aHHA, NepeBipKa OTPMMAHWX pPe3y/bTaTis,
BiACYTHICTb BKa3aHUX B yMoBi giarpam — (0,89..0,75)* 4 6anis;

- NpaBW/ibHE CKNALAHHA CUCTEMM pPiBHAHb Ta 1i PO3B’A30K, BIACYTHICTb MepeBipKM OTPUMAHMUX
pe3ynbTaTiB Ta BKa3aHWUX B yMoBi giarpam — (0,74..0,6)*4 6anis;

- pO3B’A3aHHA 334a4i 3 NPUHLMNOBUMM NomuaKkamm — 0 banis.

KaneHaapHWit KOHTPONb 6a3yeTbcA Ha NOTOYHIN PEUTMHIOBIN OUIHLI. YMOBOK NO3UTUBHOI aTecTalii €
3HAYeHHA NOTOYHOrO PEUTUHTY CTyAeHTa He meHwe 50% Big, MaKCMMaNbHO MOXK/IMBOIO Ha Yac aTecTauii.

dopma cemecTpoBOro KOHTPOJIIO — eK3aMeH
Ek3ameHauiliHa poboTa CKNada€eTbCs 3 TPbOX 3aBAaHb.
KoHe TeopeTuyHe 3aBAaHHA ouiHETbcA B 10 6aniB, a NnpakTUYHe 3aBAaHHA (3agaya) B 20 6anis..

KpuTepii ouiHIOBaHHA eK3ameHy
MaKcumanbHUiA periTUHI ek3ameHny - 40 6anis.

PelnTnHr eksameHy 40 — 36 6anie — cTyAeHT NpaBW/bHO PO3B’A3aB 3a4ayy Ta 34iMCHMB AKicHe i
odopMNeHHA, AaB YiTKi BU3HAYEHHA BCIX MOHATb i BE/IMUYMH Ta BUYEPMHI TEOPETUYHI OBI'PYHTYBaHHSA
aHani3iB 3a4aHUX eNIeKTPUYHMX Kin, BigNOBIAI NOriYHI i NOCNig0BHI.



PevituHr eksameHy 35 — 30 6aniB — BiANOBIAAOYM HA MUTAHHA, CTYAEHT MPUMNYCKAETbCA OKPEMMUX
NOMW/IOK, ane MOXe iX BUMPABUTM 3a AOMNOMOrol BMKNAZA4Ya; OaB YiTKi BU3HAYEHHA BCiX MOHATL i
BE/IMYMH Ta YACTKOBE TEOPETUYHI OBI'PYHTYBAHHA aHaNi3iB 3a4aHUX €NEKTPUYHMX Kin, BiANOBi4i NoOrivHi i
NOCNiAOBHi.

PelTUHT eKk3ameHy 29 — 24 6aniB — CTYAEHT YacTKOBO BiAMOBIAAE Ha eK3aMeHalUinHi NUTaHHA, 3HAE
BU3HAYeHHA OCHOBHMUX NMOHATb | BEIMYNH ANUCUUMAIHM, B LLIIOMY PO3YMIE CYTb aHaNi3y 3aJaHUX Kin.
PenTuHr eksameHy 0 — y BignoBiAi CTyAeHT NPUNYCKAETbCA CYTTEBUX MOMMUIOK, NPOABASAE HEPO3YMIHHA
di3MYHOI CYTi eNeKTPOMarHiTHUX NPOLECIB, HE MOKE BMMPABUTM MOMUJIKM 33 AOMOMOIOK BUKAAAaua.
BignoBini HEKOpeKTHI, a B AeAKNx BUNaAKax He BiAnoBiAatoTb CyTi MOCTaB/NEHOro nNUTaHHA. Abo xo4a 6
OJlHa i3 33434 He BUKOHaHa.

OCTaTOUYHUIM PEUTUHT CTYAEHTa CKNaaae cyma 6aniB OTPMMaHMX 32 CEMECTp Ta EK3aMeH.

Tabnua BigNoOBiAHOCTI PENTUHTOBUX BaniB OLIHKAM 33 YHIBEPCUTETCHKOIO LLIKAJIOH:

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 JNobpe
74-65 3a40BiNIbHO
64-60 JocTtaTtHbo
MeHwe 60 He3apgoBinbHO
He BMKOHaHI ymoBK A0NyCKY He ponyuweHo

9. [AopaaTtkoBa iHpopmauisa 3 gucLMnAiHK (OCBITHLOro KOMMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA Ha CEMECTPOBUI KOHTPOAD (AK AoaaToK 1 ao cunabycy).

CepTtudikaTu mpoXoHKEHHS TUCTAHIIMHUX YU OHJIAMH KYPCiB 3a BIIMOBITHOIO TEMATHKOI MOXYTh OyTH
3apaxoBaHi 3a yMOBU BHKOHaHHS BuMOT, HaBeneHux y HAKA3I Ne 7-177 BIJL 01.10.2020 P. «ITPO
3ATBEPJUKEHHSA TIOJIOXKEHHA ITIPO BU3HAHHA B KIII IM. II'OPA CIKOPCBKOI'O
PE3YJIbTATIB HABUAHHS, HABYTUX Y HE©@OPMAJIbHIN/ITHOOPMAJILHII OCBITI».

Po6ouy nporpamy HaB4YanbHOI Aucumnnniim (cunabyc):
CKnapaeHo OoLeHTOM Kadeapun TeEOPeTUUHOI efleKTpoTexHikn ®EA, K.T.H, MepeTaTtko KOnieto BikTopiBHOO

YxBaneHo Kadeapoto TeE0PETUYHOI eneKkTpoTexHikm (npotokon Ne 18 Big _25.06.2026 p.)

Moroa)eHo MeTtoaunuHoto Komicieto HH IEE! (npotokon Ne _43  Big_29.06.2026 p.)

! MeToauuHoto pafoto yHiBepcuTeTy — 418 3araibHOYHIBEPCUTETCbKUX ANCLMMIIH.



