Qu HauioHanbHUIA TeXHIYHWIA yHiBEpCUTET YKpaiHU

. o o Kadeppa aBromaTtusauii
ag «KUIBCbKMUU NONITEXHINHUWA IHCTUTYT

eNleKTPpoOMeXaHIYHUX cuctem
Ta enektponpusogy ®EA

imeHi ITOPA CIKOPCbKOTO»

ENNIEKTPONPUBOA

Cunabyc ocBiTHbOro KOMNOHEHTa

PeKBi3uTK HaBYa/IbHOI AUCUUNAIHU

PiBeHb BULLOI OCBiTU Mepwuli (6akanaspcokuli)

Fanysb 3HaHb 14 — EnekmpuyHa iHxceHepia

CneuianbHictb 141 - EnekmpoeHepaemuKka, e1eKMpPoOMmMexHiKa ma eneKmpomMexaHika

OcBiTHA nporpama YnpaeniHHA, 3axucm ma aemomamu3auia eHep2ocucmem

CraTtyc gucuuniiim 0b6o8’s3Ko8a (HopmamusHa)

dopma HaBYaHHA 04Ha (OeHHa)

PiK niarotoBKu, cemectp 3 Kypc, oCiHHIl cemecmp

O6car aucumunniHm 3 kpedumu ECTS / 90 200uH (36 200uH nekuiti, 18 200uH nabopamopHux pobim)

CemecTpoBuit KOHTpOAbL/ 3anik/ MKP, 3axucm nabopamopHux pobim, PP
KOHTPOAbHI 3axoau

Po3Knag, 3aHATb 1 nekuis (2 200uHu) 1 pas Ha MuxcoeHs;
1 nabopamopHa poboma (4 200uHu) 1 pa3 HA 2 MUMCHI.
MoBa BUKNagaHHA YKpaiHcbka
IHpopmauia npo Jlektop: K.m.H. KpacHowanka Hamania AmumpisHa, 0661968086
KepiBHMKa Kypcy / NabopaTopHi poboTu: K.m.H. KpacHowanka Hamania mumpieHa, 0661968086
BUKNapauyiB
Po3amileHHA Kypcy https://classroom.google.com/u/1/c/NTQOOTQ3MTASNTIw

Mporpama HaBYaNbHOI AUCLUNAIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3ynbTaTu HaBYaHHA

Cnnabyc OCBITHbOro KOMMOHEHTa «EneKkTponpuBog» CKNageHO BiAMOBIAHO A0 OCBITHbOI Mporpamm
niarotoBkM 6akanaBpiB «Ynpas/iHHSA, 3aXMCT Ta aBTOMATMU3aLlia eHeprocuctem» crnejianbHocTi 141 —
EneKktpoeHepreTnka, eNeKTpoTEXHIKa Ta elIeKTpoMeXaHiKa

MeTol0 HaBYaNbHOI AUCLUNAIHU € GOopmMyBaHHA Ta 3aKpiNAeHHA Yy CTYAEHTIB  HaACTyMHUX
KomneTeHTHocTen: (K15) 3paTHicTb BMpillyBaTM KOMMJIEKCHI cheujiani3oBaHi 3agadi i NpaKTUYHI
npo6naemu, NoB’A3aHi 3 po6OTO eNEeKTPUYHMX MALLWMH, anapaTiB Ta aBTOMATM30BAHOIO eNeKTponpusoay

MpeameT HaBYaNbHOI AUCUMNAIHM — e/IeKTpOMEeXaHiYHa cucTema (enekTponpuBopg), WO MOEAHYE
€/1eKTPUYHI MaLlLMHK, NepeTBOPOBaYi €/IEKTPUYHOI eHeprii, MeXaHiYHY TPaHCMICito, Kepyrodi NPUCTPOI.

MporpamHi pe3ynbTaT¥ HaBYaHHA, HA GOPMYBAHHA Ta NOKPALLEHHA AKUX CMPAMOBAHA AUCUMNIHA:
(MPO2) 3HaTu i pO3YMITU TEOPETUYHI OCHOBU METPONOTIT Ta eIeKTPUYHUX BUMIPIOBaHb, NPUHLUMMNN POBOTH
NPUCTPOIB aBTOMATMUYHOIO KepyBaHHA, PeIEMHOrO 3aXMCTy Ta aBTOMATUKM, MATU HABUYKU 34iINCHEHHA
BiANOBIAHMX BUMiPIOBaHb i BUKOPUCTAHHA 3a3HAYEHUX NPUCTPOIB ANA BUPilLEHHA NpodecinHNX 3aBAaHb.
(MPO3) 3HaTV NPUHLMNN POBOTU ENEKTPUYHUX MALUWH, anapaTiB Ta aBTOMAaTU30BaHMX €/IeKTPONPUBOAIB
Ta YMITVM BUKOPUCTOBYBATM iX 151 BUPILLEHHS NPaKTUYHUX Npobaem y npodeciiHin AisnbHOCTI

2. TMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
BignNoBigHOI0 OCBITHLOIO NPOrpamolto)

OnAa ycnilwHOro 3aCBOEHHA ANCLUNIHN CTYAEHT NOBUHEH BONOAITU OCBITHIMM KOMMOHEHTAMM «TeXHIYHA
MeXaHiKa».



3. 3micT HaBYaNbHOI gUCUUNNIHU
Po3gpin 1. MexaHiyHa YacTMHaA eneKkTponpuseoay
Tema 1.1. OcHOBHI NOHATTA eneKTponpmeoaa. Po3paxyHKOBI cxemu Ta NpaBuaa NpMBeaeHHA NapameTpis.
Tema 1.2. TMNOBI CTaTUYHI HABAHTAXXEHHA e/leKTponpueoaa

Tema 1.3. PiBHAHHA pyxy Ta CTPYKTYPHi CXEeMMU MEXaHIYHOi 4acTUHW enekTponpueoga. CTaTUUYHUMN i
OVNHAMIYHUI pexxummn poboTum

Po3gin 2. Enektponpusopa, NOCTINHOTO CTPyMy

Tema 2.1. Cnocobu KepyBaHHA LWBUAKICTIO ABUTYHIB MOCTIMHOIO CTPyMY.

Tema 2.2. FanbMiBHI peXXnumMu ABUryHIB NOCTIMHOIO CTPYMY

Tema 2.3. EnekTponpumBog 3a CXeMOt0 HaniBNnpoBigHMKOBMN NepeTBOPOBAY — ABUIYH MNOCTIMHOIO CTPyMy
Tema 2.4. KepyBaHHA eNeKTPONPMBOAOM MOCTIMHOMO CTPYMY Y 3aMKHEHUX CUCTEMAX

Po3gin 3. Enektponpusog 3MmiHHOro cTpymy

Tema 3.1. Cnocobu KepyBaHHS LWBUAKICTIO aCUHXPOHHOIO ABUIYHa

Tema 3.2. FTanbMmiBHI peKMMM aCUHXPOHHOIO ABUTYHA

Tema 3.3. TUnNoBi cxemu KepyBaHHA Hepery/boBaHMUX aCUHXPOHHWUX e/IeKTPONPUBOAIB

Tema 3.4. EneKtponpumBoA 3a CXeEMO TUPUCTOPHUIM NepeTBOPIOBAY - aCUHXPOHHWUI ABUTYH

Tema 3.5. YacToTHe Ta BEKTOPHE KepyBaHHA LUBMAKICTIO aCMHXPOHHOro ABuryHa. EnekTponpueog, 3a
CXeMOL0 NepeTBOPHOBAY YaCTOTU — aCUHXPOHHUI ABUTYH.

Tema 3.6. CUHXPOHHUIN eNEeKTPONPUBOL
Tema 3.7. Enektponpusoam 3 NiHIKHUMM, BEHTUIBHUMW Ta KPOKOBUMU eN1EKTPOABUTYHAMMU
Po3gin 4. AMHamiKa enekTponpusoAay

Tema 4.1. EneKTpomexaHiYyHi nepexigHi npouecu y eneKkTponpuBoAi 3 NiHIMHOK MexaHiYHoto
XapaKTePUCTUKOLO

Po3ain 5. EHepreTMKa Ta OCHOBU BUOOPY ABUTYHIB
Tema 5.1. Tennosi pexxmmun ABUryHiB Ta eHepreTuKa eNeKkTponpmnueoaa
Tema 5.2. B1bip NoTy>KHOCTi €NeKTPOABUIYHIB Pi3HUX HOMIHANbHUX PEXUMIB

Tema 5.3. EHeprosbeperkeHHA 3acobamm aBTOMATM30BaHOrO eNeKTpoNpuBoAa

4. HaB4anbHi maTtepianu Ta pecypcu
OcHoBHi iHpopMmaLinHi pecypcu:

1. EnekTtponpusog: MexaHika eneKktponpmsody. EneKrpomexaHiyHe mnepeTBOpPeHHA eHeprii Ta
eNeKTPOMEXaHiYHi BNaCTUBOCTI ABUIYHIB NOCTIMHOro cTpymy: [ENeKTpoHHWUI pecypc]: HaBy. nocib.
ANnA cTya. cneuianbHocTti 141 «EnekTpoeHepreTuka, efleKTpoTexHiKa Ta enektpomexaHika» / Kl
im. Iropa Cikopcbkoro ; yknaa.: B.M. Muxos, H.. KpacHowanKka, M.A. OctpoBepxoB.— ENEeKTPOHHI
TekcToBi AaaHi (1 dann: 2,48 M6anT). — Kuis : KMl im. Irops Cikopcbkoro, 2019. — 198 c. (aoctyn 3a
nocunaHHam https://ela.kpi.ua/handle/123456789/41950).

2. Teopia enexktponpusoaa: NiapyuHuk / 3a pea. M.T. Monosuua. — K.: Buuia wkona, 1993. — 494 c.
3. OcHoswu enektponpusoay: MiapydHuk / KO.M. NaspiHeHKo, O.H0. CuHAaBcbKMi, B.B.CaBueHKo; 3a
pea. HO.M. JlaBpiHeHKa. — K. 2010.



10.

11.

12.

OcHoBM enekTponpueoaa: niapy4Huk / K0.M. NlaBpiHeHKo, M.l. CaByeHKo, O.HO. CuHaBcbkui, A.T.
BoliTiok, B.B. CaBueHKo, |.M. TonogHuin.— K.: BugasHuurteo flipa-K, 2017. — 524 c. ISBN 978-617-
7320-50-9

3eneHoB A.b. Teopia enekTponpueoga: MeToanKka NpoeKkTyBaHHA eneKTponpueoAis: MigpyyHuK.
— JlyraHcok: Bug-so "Hoynigxk", 2010. — 670 c.

A. A. Bugmunw, /1. B. fipoweHko. OcHOBY enekTponpueoaa. Teopisa Ta npakTuka. YactmHa 1. /
HaByanbHMI NocibHMK. — BiHHMus: BHAY, 2020. — 387 c.

MasneHko T. [1. ABTOMATU30BaHMN €N1eKTPONPMUBOA 3araibHOMPOMMUCIOBUX MeXaHi3miB. KOHCneKT
NeKuin (gna crtypeHTiB ycix popm HaBYaHHA 3a cneujanbHicTio 141 — EnekTpoeHepreTuka,
e/IeKTPOTEXHiKa, enekTpomexaHika) / T. M. NaBneHko, O. B. AoHeub, O. M. MNeTpeHKo ; XapkKiB. Hall,.
YH-T MicbK. rocn-ga im. O. M. bekeTtoBa. — Xapkis : XHYMTI im. O. M. beketosa, 2018. — 132 c.
Bacunera MN.0. Enektponpusog poboumx mawuH : nigpyyHuk / M. O. Bacunera. — Cymu : CymcbKuit
AepraBHUI yHiBepcuTeT, 2022. — 290 c.

Electrical Drives. Principles-Planning-Applications-Solutions. Jens Weidauer, Richard Messer /
Siemens, 2015. — 397 p., aHINiACbKOIO MOBOIO.

EnekTponpuBsog: po3paxyHKoBo-rpadivyHa poboTa: HaB4yanbHMin NocibHUK ana 3006yBayiB BULWOI
ocBiTK (6akanasp) cneuianbHocTi 141 — EnekTpoeHepreTnKa, e/IEKTPOTEXHIKA Ta €1eKTPOMEXaHiKa
(MeTtogmuHa paga KMl im. Iropsa Cikopcbkoro, npotokon Ne 8 Big 24.06.2021 p.) / B.M. MNuxos; —
Kuis : Kl im. Iropsa CikopcbKoro, 2021. - 57 C.
https://ela.kpi.ua/bitstream/123456789/43498/1/Elektropryvod_RGR_2021.pdf

MeToauyHi BKasiBKM A0 BMKOHaHHSA slabopatopHux pobit 3 «Teopia enektponpusoaa-1» ans
CTyAeHTIB cneuianbHocTi 141 — «EnekTpoeHepreTnKa, eNIeKTPOTEXHIKa Ta enekTpomexaHika» / Kl
im. Iropsa CikopcbKoro (npoTokon BuyeHoi Pagn ®EA Ne 11 Big 19.06.2017); yknaa.: KpacHowanka
H.O., Muxos B.M., Mywkap M.B. - K.: 2017. - 48 c.

ABTOMaTU30BaHUI eneKkTponpueod. SlabopaTtopHuii NpakTMKym [ENeKTPOHHMI pecypc] : HaBsu.
noci6. ans 3p406yBaviB cTyneHA 6akanaspa 3a OCBITHbOK NPOrpamoto «EnekTpomexaHiyHi cuctemm
aBTOMATU3aLlii, eIEKTPONPUBOA, Ta €NEKTPOMODINbHICTL» cnewianbHocTi 141 EnekTpoeHepreTuka,
efleKTpoTexHiKa Ta enektpomexaHika / KMl im. Iropa Cikopcbkoro ; yknaa.: H. . KpacHowanka, B.
|. Tepses, M. B. Mywkap, O. B. CeprieHKo. — ENeKTpoHHi TeKcToBi gaHi (1 ¢dainn: 2,48 M6). — Kuis :
Knl im. Iropsa CikopcbKoro, 2024. - 188 C. Appeca PO3MiLLEHHA:
https://ela.kpi.ua/handle/123456789/65803

DopatKosi iHpopmauinHi pecypcu:

13.
14.

15.
16.

17.

OCTY 2313093. EnektponpmBoaun. TepmiHM Ta BUSHAYEHHSA.

OctpoBepxoB, M. fA. ENeKTpMYHi MalMHK Ta enekTponpmeod [EnekTpoHHUI pecypc]
po3paxyHKoBa poboTa Ana CcTyaeHTiB cneuianbHoOCTi 151 «ABTOMaTM3aUia Ta Komn'toTepHO-
iHTErpoBaHi TexHonorii», cneuianisauii «ABTOMaTM3aLiA XiMIKO-TEXHONOTIYHMX MPOLECIB i
BMpobHULUTB» / M. f. OcTtpoBepxos ; KNI im. Iropsa CikopcbKoro. — EneKkTpoHHi TekcTosi gaHi (1
dann: 466,01 Kbant). — Kuis : KNI im. Iropsa Cikopcbkoro, 2018. — 76 c. (aoctyn 3a nocuiaHHAM
https://ela.kpi.ua/handle/123456789/22742)

Bynrap B.B. Teopis enektponpusoay: 36ipHuK 3agady. Opeca, Monirpad, 2006 — 408 c.

MiuaH P., BapgayeBcbkuii B., Bouyk b. 36ipHUK 3aga4 Ao Kypcy «EnekTponpusoa». HaB4yanbHUM
NocibHMK. — JIbBiB: BUAaBHMUTBO AepXKaABHOIO YHiBepcuTeTy «J1bBiBCbKa NoiTexHiKa», 1999. —426
C.

Enektponpueoa. MeToauyHi maTtepianm Ao iHAUBIAYaNbHUX 3aHATb. HaBYanbHMN NOCIOHUK ans
3pobyBaviB  BMWOI oOcBiTM (bakanaBp) 3a cneuianbHicTio 141 — ENeKTpoeHepreTuka,
eIeKTPOTEXHIKA Ta enekTpomexaHika (MetoauuHa paga KMl im. Irops Cikopcbkoro, npotokon Ne 8
Big 24.06.2021 p.) / yknagay B.M. Muskos; — Kuis : KNI im. Irops CikopcbKoro, 2021. — 22 c.



https://ela.kpi.ua/handle/123456789/22742

18. ABTOMaTM30BaHWUI enekTponpumeoa. Y. 2 [EneKTpoHHUI pecypc] : HaBY4aNbHUIM NOCIBHMK ANnA
CTYAEeHTIB OCBITHbOI Nporpamu «EnekTtpomexaHiyHi cMCTeMu aBToMaTm3au,ii, eneKTponpueoa Ta
enekTpomobinbHicTb» cneujanbHocTi 141 «EneKkTpoeHepreTnka, eNeKTpoTEXHIKa Ta
enekTpomexaHika» / KMl im. Irops CikopcbKoro ; yknag. B. |. Tepses. - ENeKTPOHHI TEKCTOBI AaHi
(1 pann: 7.04 M6aiT). — Kuis : KMl im. Irops Cikopcbkoro, 2022. — 204 c. (AocTyn 3a NOCUAAHHAM
https://ela.kpi.ua/handle/123456789/48821).

19. ACTY-8302-2015 bibniorpadiuHmin onumc.

20. ACTY 8302-2015 Mpuknag opopMaeHHs CUCKY AXKepen.

HaByanbHUIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCUUNAIHU (OCBITHBOrO KOMMOHEHTa)

NeKuinHi 3aHATTA

Ne HasBsa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb

1 Tema 1.1. OcHOBHi_noHATTA enektponpusoga (EM). Po3paxyHKOBiI cxemu Ta npasuaa
npusefeHHA NapameTpiB.

Bu3HauveHHA enektponpusoay 3a ACTY. DyHKUiOHaNAbHA cxema. CKaa MexaHivyHOi YaCTUHM
EM. KiHemaTn4yHi cxemu. MNepexig, Big KiIHEMATUUYHOT CXeMK 4,0 PO3PaxyHKOBOI. [TpuBeaeHHA
Mac Ta MOMEHTIB iHepu,ii. MpuBeAeHHSA 30BHILLHIX CMA Ta MOMeHTIB. OgHo- Ta 6araTtomacosi
PO3pPaxyHKOBI CXeMM MeXaHIYHOT YacTuHM EI.

Jlimepamypa: [1], [2], [3], [4]

2 Tema 1.2. TMNOBI CTaTUYHI HABAHTAXEHHA €/IeKTPONpPMBOAa

CTaTM4YHI MOMEHTM eNneKkTponpmBoaa. AKTUBHI Ta PEaKTUBHI CTaTUYHI MOMEHTU. MeXaHiuHi
XapPaKTEPUCTUKN HaBaHTaXKeHHA. NpUKnaam TMNOBMUX XapaKTEPUCTMK MEXaHIi3MiB.

Tema 1.3. PiBHAHHA pyXy Ta CTPYKTYPHI CXEMW MEXAHIYHOI YAaCTUHU eNeKkTponpuBoaa.
CTaTUYHUM | ANHAMIYHUN peXkumKU poboTH

PiBHAHHA pyxy enekTponpusoay Ta MOro aHais.

Jlimepamypa: [1], [2], [3], [4]

3 | YmoBM CTaTMYHOTO pexxumy. MexaHivHi nepexigHi npouecu.

Tema 2.1. Cnocobu KepyBaHHA WBUAKICTIO ABUIYHIB NOCTiHOro ctpymy (ANC).

MpuHumn gji. Nepesaru Ta Hegoniku. Tunum AMNC. MatematnyuHmin onuc ANC 3 He3aneXHUM
36yakeHHAm (H3). EnekTpomexaHiyHi Ta MexaHiuyHi XapakTepucTuKn. MpUpoaHi i WTyyHi
XapaKTePUCTUKN. [epeTBOpPEHHS eHeprii B pywinHOMY pexnmi poboTtu.

Jlimepamypa: [1], [2], [3], [4]

4 Cnocobun KepyBaHHA wsuakictio AMNC 3 H3: 3miHOKO Hanpyrn sikopA, 3MiHOO BENUYMHMU
MarHiTHOro NOTOKY, BBEAEHHAM 404aTKOBOro onopy B Koso akopsa. Myck 1a pesepc AMNC 3
H3.

Tema 2.2. FaNbMiBHI peXUMU ABUIYHIB NOCTIMHOIO CTPYMY

Ymosu notpannaHHa AMNC 3 H3 y ranbmiBHi pexxumu. Pexmm peKkynepaTMBHOro
rabMyBaHHA (MeXaHi4YHi XapaKTEPUCTUKM MPU aKTUBHOMY i PEaKTUBHOMY CTAaTUYHOMY
MOMEHTI).

Jlimepamypa: [1], [2], [3], [4]

5 PeXXMm ranibMyBaHHA MPOTMBMMKAHHAM (MeXaHiYHi XapaKTepUCTUKM MPU aKTUBHOMY i
PEeaKTMBHOMY  CTAaTU4HOMY  MOMEHTI).  [uHamiyHe  ranbMyBaHHA  (MexaHiuHi
XapPaKTePUCTUKM MPU aKTUBHOMY i PEaKTUBHOMY CTaTMYHOMY MOMEHTI). MepeTBOpeHHA
eHeprii y raibMiBHUX pexnmax. lNepesarn 1a He4ONIKM OKPEMMX FANNbMIBHUX PEXKUMIB.
MpuKnagm pos3paxyHKy mexaHidyHux xapaktepuctuk AMNC 3 H3 B pywinHMx pexkmmax poboTu
Jlimepamypa: [1], [2], [3], [4]

6 Mpuknagn po3paxyHKy mexaHidHuMX xapaktepuctuk AMNC 3 H3 B ranbmiBHUX pexmmax
poboTtu



https://ela.kpi.ua/handle/123456789/48821

Tema 2.3. EneKkTponpuBod 3a CXEMOK HaMiBNpoBiAHWUKOBUA MNepeTBoploBaYy — ABWUIYH
NOCTIMHOrO CTPYMY.

OCHOBHI efleKTpOMeXxaHiYHi BNacTUBOCTI eNeKTPonpmuBoaa.

Tema 2.4. KepyBaHHA e1€KTPONPMBOAOM NOCTIMHOIO CTPYMY Y 3aMKHEHUX CUCTEMAX
Cuctemn aBTOMaTMYHOro perynoBaHHA (CAP) wWBKMAKICTIO i3 BifA’EMHMM 3BOPOTHIM
3B’s13KOM Mo weuaKocTi. CAP WBMAKICTIO | CTPYMOBUM BifCiKaHHAM.

Jlimepamypa: [2], [3], [4]

7 Cuctema nignopAaaKoBaHOro KepyBaHHA KoopauHat ENl
Jlimepamypa: [2], [3], [4]
MogaynbHa KOHTPO/IbHa poboTa

8 Tema 3.1. Cnocobu KepyBaHHSA LWBUAKICTHO aCUHXPOHHOrO ABuryHa (A)
EnekTpomexaHiyHi BnactmeocTi ALl. EneKTpomexaHiyHi Ta MexaHiuHi XapaKTEepUCTUKW.
MepeTBOpeHHA eHeprii y pywiitHomy pexumi. Cnocobu KepyBaHHs wBMAKicTIo AL
(3aranbHi BigomocTi).

Jlimepamypa: [2], (3], [4]

9 KepyBaHHA wBKnAakKicTio ALl 3MiHOIO Hanpyru ctatopa, BBeAEHHAM L04ATKOBOro Onopy B
K00 $a3HOro poTtopa, 3MiHOK Yncna nap noatocis. MpuKNagm Po3paxyHKY MeXaHivyHUX
XapaKTepUCTUK A/l B pyLWiiHUX pexmmax poboTtum
Jlimepamypa: [2], [3], [4]

10 | MNyck Ta pesepcyBaHHA ALl.

Tema 3.2. [anbMiBHI peXXMMM aCMHXPOHHOIO ABUIYHA.

YmoBu notpannaHHAa ALl y raibMiBHI peXumu. Pexxnm pekynepaTMBHOrO raibMyBaHHS,
rabMyBaHHA MNPOTUBMUKAHHAM, AMHAMiIYHE TranbmMyBaHHA. [lepeTBOpeHHA eHeprii y
ranbMiBHUX pexmnmax. [lepeBaru Ta HeLONIKNU OKPEMUX FaSIbMiBHUX PEXMMIB.
Jlimepamypa: [2], [3], [4]

11 | Tema 3.3. TMNoBi Cxemun KepyBaHHA HeperyabO0BaHWUX ACUMHXPOHHMUX €1EeKTPONpPUBOAIB
MpuKnagm cxem penemHo-KOHTaKTOPHOro KepyBaHHA ALl
Tema 3.4. EnekTponpunBoz, 38 CXEMOK TUPUCTOPHWUIA NEPETBOPIOBAY - aCUHXPOHHWUIA ABUIYH
(TN-AL).

KepyBaHHA wBnAakKicTio A 3 KOPOTKO3aMKHEHMM POTOpOM B enektponpusoai TM-AL.
Mpuctpoi nnasHoro nycky All, nepesarun Ta HeAONIKN.
Jlimepamypa: (2], [3]

12 | Tema 3.5. YacToTHE Ta BEKTOPHE KEepyBaHHA LWBMAKICTHO aCUHXPOHHOrO ABMUIYHA.
EnekTponpurBog 3a CXEMOIO NepeTBOPHOBAY YaCTOTU — aCUHXPOHHMI aBuryH (MY—-AA)
OCHOBHi 3aKOHM 4YaCTOTHOrO KepyBaHHA. Y3araJibHeHa cxema enektponpusoga MNY-AL.
MpuKknagm po3paxyHKy MexaHiYHUX XapaKTepucTuK ALl B pywWiiHUX pexxmmax poboTtu npwu
4YaCTOTHOMY KepyBaHHi WBMAaKicTio obepTtaHHa. /limepamypa: [2], [3], [4]

13 | OcobamBOCTi raibMyBaHHSA B €/IEKTpONPUBOAax 3a cxemoto MY-A/l
MOHATTA NPO BEKTOPHE KepyBaHHA wWeBnAaKictTio A/,

Jlimepamypa: [2], [3], [4]
MogaynbHa KOHTpOIbHa poboTa

14 | Tema 3.6. CUHXPOHHWI €NEKTPONPUBOA.
MpuHUMn poboTn. KoHCTPYKLUii CUMHXPOHHMX ABUryHiB. KyToBa Ta CTaTM4Hi MexaHiyHi
XapaKTepUCTUKK. [AMHaMiYHi BNaACTUBOCTI. KepyBaHHA LWBUAKICTIO, MNYCK Ta ra/JibMyBaHHA
CUHXPOHHUX MALLUUH.
Tema 3.7. Enektponpureoam 3 NiHINHUMWU, BEHTUABHUMU Ta KDPOKOBUMW ENEKTPOABUTYHAMM
MpuHumn gii, KOHCTPYKUii. OCHOBHI BNACTUBOCTI €/1eKTPONPUBOAIB
Jlimepamypa: [2], [3], [4]

15 | Tema 4.1. EnekTpomexaHiYyHi nepexigHi npouecu y enekTponpuBodi 3 AiHiMHOW

MEeXaHIYHOI XapaKTePUCTUKOIO.




MOHATTA NPO y3arasibHEeHy eneKkTpomexaHiyHy cuctema (EMC) 3 niHiltHOO MexaHi4yHOo
xapaktepuctukor. Crani yacy enektponpusogy. OCHOBHI nigxoau [0 pPoO3paxyHKy
eNeKTPoMexaHiYHnx nepexigHnx npouecis B EMC 3  niHiMHOIO  MexaHiYHOW
XapaKtepucTukoto. MNepexigHi npouecu Npu 3HeXTyBaHHI eN1eKTPOMarHiTHOK CTanoko vacy.
Jlimepamypa: [2], [3], [4]

16 | Tunosi nepexigHi npouecy Npu 3MmiHi Kepytodoto Aii ctpubkom. MepexiaHi npouecn npu
NNaBHil 3MiHi Kepyto4oi aii y yHKuii yacy.

Jlimepamypa: [2], [3], [4]

17 | Tema 5.1. Tennosi pexumum ABUTYHIB Ta eHEpreTUKa eNekTponpusoay.

BTtpatn eHeprii B enektponpusoai. Tennosuin 6anaHc asuryHa. Crani yacy Harpisy Ta
OXOJIOAKEHHS.

Tema 5.2. Bubip enekTpoaBUIyHiB PisHUX HOMiHaAbHUX pexxnMiB. CTaHAAPTHI HOMiHaNbHI
PEeXNUMM eNeKkTPoaBUryHiB. BiAMIHHOCTI CTAaHAAPTHMX Ta peanbHUX pexumis. Kputepii
BMbopy ABUrYHIB. MeToau eKkBiBaNeHTyBaHHA. [epeBipKM NpaBuAbHOCTI BUOOPY ABUTYHa.
Jlimepamypa: [2], (3], [4]

18 | MeToaM pO3paxyHKY MOTYXKHOCTI eneKkTpoaBuryHa. llepeBipkM npaBuAbHOCTI BUMOOPY
ABUTYHa.

Tema 5.3. EHeprosbepekeHHA 3acobammn aBTOMATU30BAHOIO E1EKTPONPMUBOAA

OCHOBHI WANAXMN eHepro3beperkeHHn

Jlimepamypa: [2], [3], [4]

NabopaTtopHi pobotn

Ne Kinbkictb
3/n HasBa nabopatopHoi poboTn AyANTOPHUX
roguH
1 | BcTynHe 3aHATTA 2
2 | NabopaTtopHa poboTa Ne 1. AocnigrKeHHs CTaTUUYHUX PEXMMIB POBOTH 4

€/1eKTPoNpMnBOAa 3 ABUTYHOM MOCTIMHOIO CTPYMY 3 HE3aNEXHUM 30y AKEeHHAM

3 | NabopaTtopHa poboTa Ne 2. ocnigrKeHHA CTaTUYHMX XapaKTePUCTUK Ta NYCKOBUX 4
peX1MiB aCUHXPOHHOIO eIeKTPoNpMBoaa

4 | NabopaTopHa poboTa Ne 3. JocnigKeHHA eneKkTponpueoaa 3MiHHOro CTpymy 3 4
nepeTBopOBaYeM 4acToTH

5 | NabopaTtopHa poboTa Ne 4. [locniarKeHHsA npouecy HarpiBaHHS eNeKkTPoaBUryHa. 4

Po3paxyHKoBo-rpadiuHa pobora PIP

B AKoCTi iHAMBIAYaNbHOro 3aBAAHHSA CTYAEHTU BUKOHYIOTb PO3paxyHKoBo-rpadiuyHy poboty (PIP). MeToto
PP € 3aKpinieHHA TEOPETUYHMUX 3HaHb i3 AUCUMNAIHW, HAbyTTA CTyAEHTaMM MNPAKTUYHMX HABUYOK
CaMOCTIMHOTO BWpILIEHHA 3afay i3 PO3pPaxyHKy W [OOCAiAXKeHHs enekTponpusoga. CTygeHTamu
BMKOHYETbCA oAHa PP, W0 CKNafaeTbes 3 ABOX 3aBAaHb | MiCTUTb HACTYMHi NUTAHHA.

Meplwe 3aBAaHHA — MObyAOBA CTaTUYHMX MEXaHIYHUX XapPaKTEPUCTUK ABUryHa MOCTIMHOrO CTpymy 3
He3aneXHUM 36yaxkeHHAm (AMNC 3 H3), BnAMBy pi3sHUX NapamMeTpiB Ha XapPaKTEPUCTUKM, BU3HAYEHHS
pPO60UYMX TOYOK HA XapPaKTEPUCTMKAX, aHaNi3y raibMiBHUX PEXMMIB.

Opyre 3aBaaHHA — nobyaoBa CTATUMHUX MEXaHIYHUX XAapPaKTEPUCTUK ACMHXPOHHOrO ABWUIYHA, OLHKM
BMN/IMBY Pi3HUX MapameTpiB enekTponpusogy. TemaTuka Ta 3aBgaHHA Ha PIP HaseapeHi y [7] po3ainy
«OcHOBHa nitepaTypa».




6. CamocrTiiiHa poboTa cTyaeHTa

No Buo camocmitinoi pobomu Kinvxicmo
3/n eooun CPC
1 | [lioecomoska 00 nexyitinux 3ausmo 9
2 | Iliocomoska 0o n1abopamopnux pooim 2
3 | Opopmnenns 36imie 3 nabopamopHux pooim ma 8ionosioetl Ha 4
KOHMPObHI 3aNUMAHHS
4 | Buxonanna ma saxucm PI'P 15
S5 | lliocomoexka 0o MKP ma 0o 3anixy 6

MoniTUKa Ta KOHTPO/b
7. MoniTMKa HaBYaNbHOI AUCUUNANIHW (OCBITHBOrO KOMMNOHEHTA)

Cuctema BMMOT, AKi BUKNAZay CTaBUTb Nepes, CTYLEHTOM:

eMpaBuna BiABiAyBaHHA 3aHATb: BiAnoBigHO Ao Hakasy 1-273 Big 14.09.2020 p. 3abopoHeHOo
OLiIHIOBATM NPUCYTHICTb abo BiacyTHiCTb 3406yBaYa Ha ayaMTOPHOMY 3aHATTI, B TOMY YMC/li HApPaxoByBaTH
3a0x04yBasibHi abo wTpadHi 6anu. BignosiaHo Ao PCO paHoi gucuunaiHn 6anvM HapaxoBylOTb 3a
BiANOBiIAHI BMAN HAaBYANbHOI aKTUBHOCTI Ta BUKOHAHHA Ta 3aXMUCT NabopaTopHux pobir.

® NpaBW/ia NOBEAIHKN Ha 3aHATTAX: CTYAEHT MA€E MOXIMBICTb OTPUMYBATK H6anu 3a BignosigHi BMan
HaBYa/IbHOI aKTUBHOCTI Ha JEKUiMHWX Ta nabopaTopHUX 3aHATTAX, nepegbaveHi PCO aucumnniHwm.
BukopuctaHHA 3acobiB 3B’A3Ky A41a MOWYKy iHGOpmauii Ha ryrn-gucky BMKNagda4va, B iHTEpHETI, B
AMCTaHUiMHOMY Kypci Ha nnaTtdopmi CiKOPCbKUM 34IMCHIOETHCA 332 YMOBW BKA3iBKM BUKNALA4a;

® NOJNIiITUKa AeANaliHiB Ta NepecKkNafaHb: AKLLO CTYAEHT He NpoxoanB abo He 3'aBneTcA Ha MKP (6e3
NMOBaXXHOI MPUYMHKM), MOro pes3ynbTaT OuiHETbca Yy 0 6anis. MNepecknagaHHA pesynbtatisB MKP He
nepenbayeHo;

e MOJIiTUKA WOA0 aKajaemiyHoi paobpouecHocTi: Koaekc udecTi HauioHanbHOro TexHiYHOro
yHiBepcuTeTy YKpaiHn «KUIBCbKMI  MOAITeXHiYHMI  iHcTUTYT»  https://kpi.ua/files/honorcode.pdf
BCTAHOB/IKOE 3arafibHi MOPanbHi NPUHUMNK, NPaBMUIa eTUYHOI NoBeAiHKM ocib Ta nepegbayvae NoAITUKY
aKagemivyHoi fobpoyecHoCTi Ana ocib, Wo npautotoTb | HaBYaOTbCA B YHIBEPCUTETI, AKMMM BOHM MatOTb
KepyBaTUCb Y CBOIN AiANbHOCTI, B TOMY YMCAi NPU BUBYEHHI Ta CKAaZ4aHHI KOHTPO/bHMX 3aXOAiB 3
amcumnninm «lNepenosi TEXHONOTIT B €/1eKTPONPUBOAi Ta eIEeKTPOMEXAHIYHUX CMCTEMaXxX-1»;

e MpPU BMKOPUCTAHHI LMdpoBmx 3acobis 38’A3Ky 3 BMKAaZavyem (MobiNbHUI 3B'A30K, €NeKTPOHHa
nowiTa, nepenncka Ha gpopymax Ta y coumepekax Tolo) HeobxiaHO AOTPUMYBATUCh 3ara/ibHOMPUIMHATAX
€TUYHUX HOPM, 30Kpema ByTu BBIiYNMBMM Ta 0OMeXKyBaTU CMiNKYBAHHA pO6OYMM YacOM BMKAaAaua.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

MoTtouHui KoHTpOoAb: MKP, BUKOHAHHA Ta 3axucT PI'P, BUKOHaHHA Ta 3axncT nabopaTopHUX pobiT.
KaneHaapHUW KOHTPO/Ib: NPOBAANUTLCA ABiYi HA CEMECTP AK MOHITOPUHI NMOTOYHOrO CTaHY BMKOHAHHA
BUMOT cuMnabycy.

CemecTpoBMiA KOHTPOAb: 3aNiK

YMOBM [ONYCKY A0 CEeMEeCTPOBOro KOHTPOIO: 3aXWUCT BCiX NabopaTopHux pobiT, BMKOHAHHA Ta
3apaxyBaHHA Po3paxyHKoBO-rpadiyHoi poboTH, CTapTOBUIA PeUTUHT He meHLwe 30 6anis.
Tabnuus BignosigHoOCTIi penTUHroBmx 6anis oUiHKAM 3a YHIBEPCUTETCbKOLO LLKANOIo:

Kinbkictb 6anis OuiHKa
95-100 BigmiHHO
85-94 Oyxe nobpe
75-84 Jobpe
65-74 3a408BinbHO
60-64 JocTtaTtHbo




MeHwe 60 He3afoBinbHO
He BMKOHaHi ymoBu A0NyCKy
[0 CEMeCTPOBOro KOHTPO/IO
3arasibHa PENTUHIOBa OLiHKA CTyAEeHTa Nic/a 3aBepLIeHHA CEMEeCTPY CKNaAaeTbeA 3 6anis, OTPUMAHUX
3a:

He ponyuweHo

- BMKOHaHHSA Ta 3axXucT 1abopaTopHuMx pobiT;
- BMKOHAHHA Ta 3apaxyBaHHA po3paxyHKoBO-rpadiuyHoi poboTy;
- BMKOHAHHA MOAYNbHUX KOHTPObHUX pobiT (MKP).

BMKOHAHHA Ta 3ax14c.T PrP MKP
nabopatopHux pobit
40 30 30

BMKOHaAHHA Ta 3axXMUcT NabopaTopHUX pobit
Barosuit 6an — 10.
MakKcrMmanbHa KinbkKicTb 6aniB 3a Bci 4 nabopatopHi poboTtn — 10 6anis x 4 = 40 6anis..
KpuTtepii ouiHOBaHHA
BMKOHaHHA:
- - MOBHE Ta BYaCHe BUKOHAHHA poboTtu — 2 6anu;
3axucr:
- NPOTOKON MNiAroToBAeHn 6e3 NOMMWJIOK, BIiAMNOBIAI Ha NUTAHHA YiTKi Ta 3MIiCTOBHI,
npaBuAbHI BiANOBIAi cknaaaoTb He meHLe 90% — 8 6anis;
- NMPOTOKOAN MiAroTOBNAEHUA 3 AeAKMMM HETOYHOCTAMMW, BiANOBiAi Ha NUTAHHA MaloTb
He3Ha4yHi NOMWJIKK, NPaBU/bHI BiANOBIAi CKNagaoTb He MeHLe 75% — 7-6 banis;
- NPOTOKO/ MiAroTOBNEHUI 3 MOMWAKAMM, BiAMNOBIAi Ha NMUTAHHA HEYiTKi Ta MaloTb CYTTEBI
NMOMMJIKM, NPaBWU/bHI BiANOBiAi cknagatoTb He meHLwe 50% — 5 6anis.;
- NPOTOKOA NiArOTOBAEHWUI 3 MOMUNKAMM, CTYAEHT HE NPUMMAE aKTUBHOI Y4aCTb Y BUKOHAHHI
nabopaTtopHoi poboTw, BignoBiAi Ha NUTaHHA HeBipHi. /lTabopaTopHa poboTa He 3axuilieHa — 0
6anis;
- NOBTOPHUN 3axucT JsabopatopHoi poboTn abo 3axmucT snabopaTopHoi poboTH no3a
BCTAHOB/IEHUI TEPMiH 6€3 NOBaXKHOI NpMUYUHKN — WTpad 2 banu;
IHauBiayanbHe cemecTpoBe 3aBAaHHA (po3paxyHKoBo-rpadiuHa poboTa)
3rigHo 3 po60YMM HaBYaNIbHUM NAAHOM KOMKEH CTYAEHT BUKOHYE PO3pPaxyHKoBO-rpadidyHy poboTy.
MaKcumanbHa Kinbkictb 6anis 3a BMKOHaHHA PIP — 30 i cknagaetbca 3 MakcMmanbHoro 6any 3a
odopmneHHa — 10, 3a NpaBUNbHICTb BUKOHAHHA — 20.
KpuTtepii ouiHOBaHHA
3a opopmneHHsa:
- 4OTPMMaHHA BUMOT odopmeHHsA — 9—-10 banis;
- HE3HAYHe BiAXW/IeHHS Big BUMOT Woa0 odbopmaeHHA — 7—-8 6anis;
- 3HAYHeE BiAXWNEHHA BiA BUMMOT WoA0 obopmaeHHA — 4—6 6anis;
- PI'P He opopmneHa HanexxHUM YmHom — O 6aniB Ta NOBEPTAETLCA Ha NepepobKy.
3a NnpaBUNbHICTb BUKOHAHHA:
- poboTa BMKOHaHa MNpaBUAbHO abo i3 HEe3HaYHMMKU HECYTTEBMMM MOMWUAKAMM, NpPaBUAbHI Bignosiai
CKNagaTb He meHwe 90 % maTtepiany pobotn — 18 — 20 banis;
- poboTa BUKOHAHA 3 NEBHUMW NOMUAKAMM, NPaBWU/bHI BiANOBIAI CKNafaloTb He MeHwe 75 % maTtepiany
pobotn — 15— 17 6anis;
- pob0Ta BMKOHAHA 3 MOMMU/IKaMM, NPaBUbHI BiANOBIAI CKNagaoTb He meHwe 60 % maTtepiany pobotn —
12 — 14 6anis;
- pob60Ta BUKOHAHa 3 CYTTEBMMM NOMUNKAMM, NPaBUIbHE BUKOHAHHA MeHLwe 60 % - poboTa noBepTaeTbCA
CTYAEHTY NS BUNPABAEHHSA;
- AKLW,0 HaJaHa Ha nepeBipKy poboTa (abo ii YacTnHa) He BiANOBIAaE BUAAHOMY 3aBAaHHIO — MOBEPTAETHLCA
ONA BUNpaBAeHHs 6e3 nepesipKu



- MPY NOBTOPHIM nepesipui poboTH BiA OLLIHKM 32 NPaBUNbLHICTb BUKOHAHHA BiAHIMA€ETbCA 5 6anis;
- AKWo poboTa nosepTanacb CTYAEHTY ANA BUMPABAEHHA MOBTOPHO — Bif, OLIHKM 3@ NPaBUALHICTb
BMKOHaHHA BigHimaeTbcsa 10 6anis
MoaynbHa KOHTpoNbHA poboTa
Kinbkicte MKP — 2 TpuBanicTio 1 akagemiyHy roanmHy KOXHa
Barosuit 6an MKP —15.
MakcmumanbHuin 6an 3a MKP — 15x2=30.
KpuTtepii ouiHlOBaHHA
- NOBHA BiANOBIAb Ha 3anuUTaHHA (6inbwe 90% matepiany) —13-15 6anis;
- AOCTaTHbO NOBHA BigNoBiAb (He MeHwe 75% noTpibHoi iHdopmauii) — 10 — 12 6anis;
- HenoBHa BignoBiab (He meHwe 50% noTpibHoi iHbopMmaLii) — 7 — 9 banis;
- BiANoBiAb MicTUTb meHwe 50 % HeobxigHoi iHbopmaLii — 0 banis;
Dopatkosi (6oHycHi) 6anu
PeNTUHIroBOK CUCTEMOIO OLiHIOBaHHA nepeabaveHi AoaaTkoBi 6ain 3a BUKOHAHHA 404aTKOBUX
3aBgaHb. OANH CTYAEHT He MoXKe oTpuMaTth binblie HiXX 5 6oHycHUX H6anis y cemectpi. BoHycHi 6anu
MOYTb BYTVM OTPMMaHI 3a TaKi BUAW POBIT «3aBAAHHA 40 NEKLiN».
3aBaaHHA A0 nekuin. CtyaeHTH, 3a H6aXKaHHAM, MOXYTb BUMKOHYBaTW AOLATKOBI 3aBAAHHA 33
MaTepianamun nekuiit (po3s’A3aTv NpuKAag, onpautoBaTM AOLATKOBI NMUTAHHA). 3a ogHe A04ATKOBE
3aBAaHHA HapaxoByeTbcA 0,5 6ann. MakcMManbHa KinbKicTb 6anis, WO MOXKHaA OTPMMATH 33 3aBAAHHA 40
NeKuin cknagae 5 6anis. 3aBoaHHA A0 NEKLiA BUKOHYIOTbCA NPOTATOM CEMeCTPY Yy BKa3aHM Yac.

KaneHaapHM KOHTPONb 6a3yeTbCcA Ha MOTOYHIA PEUTMHIOBIN OUiHLi. YMOBOIO MO3UTUBHOI aTecTauii €
3HaUYeHHA NOTOYHOrO PENTUHTY CTyAeHTa He meHwe 50% Big MakCMMaibHO MOXK/IMBOMO Ha Yac aTecTalii.
dopma cemecTpoBOro KOHTPOIO — 3aNiK

MakcrMmanbHa cyma b6anis cknagae 100.
HeobxiaHO YMOBOIO 40MYCKY A0 eK3aMeHY € BAKOHAHHSA Ta 3aXMCT BCiX N1abopaTopHMX pobiT, BUKOHAHHA
Ta 3aXMCT po3paxyHKoBO-rpadivHoi poboTn, cTapToBU PeNTUHT He meHLwe 30 banis..
Ona oTpMMaHHSA 3aniky 3 OCBITHbOrO KOMMOHEHTA «aBTOMATOM» NMOTPIOHO MaTU PENTUHT He meHLwe 60
6aniB, a TAKOX BUKOHaHi yMOBM AOMNYCKY A0 3a/iKy.
CTyneHTH, AKi HaNPUKiHL ceMecTpy BUKOHAAN YMOBW AOMNYCKY, a/ie MaloTb PEUTUHT meHLwwe 60 6anis, a
TAKOXK Ti, XTO X04e NiABULLUTU CBOIO OLHKY B cucTeMi ECTS, BUKOHYIOTb 3a/1iKOBY KOHTPOIbHY poboTy. Mpwn
LUboMy HabpaHi 6anu CTyaeHTOM aHYNOTbCA, OKPiM BaniB 3a po3paxyHKoBO-rpadiuHy poboTy, a ouiHKa
33 3a/1iKOBY KOHTPO/IbHY POBOTY € OCTAaTOYHOIO.
3anikoBa poborta 3anikoBa poboTa NPoOBOAUTLCA Ha OCTAaHHbOMY NIEKLLIMHOMY 3aHATTI i CKNaJa€ETbCcs 3
[O,BOX TEOPETUYHMX 3aNUTaHb Ta 3a4aui.

Kputepii ouiHOBaHHA 3aniky
KoxHe TeopeTnyHe 3anuTaHHSA OLHIOETLCA Y 22 6anu, a npakTuiHe — 32 6anu.
Cnctema OUiHIOBAHHA TEOPETUYHUX MUTAHb:
- «BiAMiHHO», NoBHa Bignosiab (He meHLe 90% noTpibHOI iHbopmalLii) — 20 — 22 6anis;
- «00bpe», 4OCTaTHbO NOBHA BiANOBIAb (He MeHLe 75% noTpibHoi iHbopmallii), abo nosBHa BianoBiab 3
He3HaYHUMM HeToyHocTAMU — 17 — 19 6anis.;
- «3a[0Bi/IbHO», HEMoBHa BiANoBiAb (He meHLe 50% noTpibHoi iHdopMaLiii) Ta HE3HAYHI NOMUIKK — 13 —
16 6anis;
- «He3a4oBiNbHOY, HE3340BiINbHA BiANOBIAb MeHwWwe 50% noTpibHoI iHdopmauii Ta 3Ha4YHi nomuakn) — 0
6anis..
Cnctema OUiHKBaHHA NPAKTUYHOIO 3aBAAHHA:
«BigMiIHHO», NOBHE 6e3NOMMIKOBE PO3B’A3yBaHHA 3aBAaHHA — 29 — 32 6anu;
«a0b6pe», NoBHe po3B’A3yBaHHA 3aBAaAHHA 3 HECYTTEBUMM HETOYHOCTAMU — 24 — 28 Banis;
- «3300Bi/IbHO», 3aBAAHHA BUKOHAHO 3 NEBHUMMU Hegonikamu — 19 — 23 6anu;
- «He3a40Bi/IbHOY, 3aBAAHHA He BUKOHaHO — 0 banis.
Cyma 6anis 3a KOXKHe 3 TPbOX 3anNMUTaHb KOHTPObHOI poboTh Ta PP nepeBoamTbCA 4,0 3aNiKOBOT OLiHKM
3rigHo 3 Tabaunueto:




PenTnHroBa oujiHKa TpaauuiiiHa ouiHKa
(cyma 6anis)
95-100 BiamiHHO
85-94 Oye nobpe
75-84 Jobpe
65-74 3a408BinbHO
60-64 JocTaTHbo
meHwe 60 He3apoBinbHO
He BMKOHaHO yMOBW A0MYCKY He gonyuweHo

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKnageHo AoueHTOM Kadeapw aBTOMaTU3aLii eNleKTPoMexaHiYHUX cuctem Ta enektponpusoay PEA, K.T.H.
KpacHowankoto H.[.

YxBaneHo Kadeapoto aBTOMaTU3aL,ii eNeKTpomMexaHiuYHUX cucTem Ta enektponpusogy PEA (npotokon Ne _ Big
__.06.2025p.)

NoroaykeHo MeToanyHo Komicieto paKkynbrety (npotokon Ne  Bia  .06.2025 p.)



