E HauioHanbHUI TEXHIYHUIA YHiBEpCUTET YKpaiHK
«KUTBCbKUA MONITEXHIYHUW IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

7 vxéid;‘;’( W\

2100

48201202

Kadeppa enektpomexaHiku
®EA

EKCIUVIYATANLIA EJEKTPUUYHUX

MAULINUH

Pob6oua nporpama HaBuyanbHoi gucumnninm (Cnnabyc)

PiBeHb BULL,0i OCBiTH
Fany3b 3HaHbL
CneujianbHictb
OcBiTHA nporpama

Cratyc AnCumnaiHn
®dopma HaBYaHHA

Pik nigroroBku, cemectp
O6car aucumnninm

CemecTpoBuii KOHTpOnb/
KOHTPOJIbHI 3axo4am

Po3knap 3aHATb

MoBa BMKNagaHHA
IHpopmaLuis npo
KepiBHUKa Kypcy /
BUKNagaudiB

Po3milLeHHA Kypcy

PeKBi3auTK HaBYa/IbHOI AUCUUNAIHU

Mepwuli (6akanaspcokuli)

14 «<EnekmpuyHa iHx#ceHepia»

141 «EnekmpoeHepaemuKa, e1eKmpomexHika ma eseKkmpoMexaHiKa»
EneKmpuyHi MawuHu i anapamu

(Electrical machines and apparatus)

BubipKkosa

O4Ha (OeHHa) ma o4Ha (OeHHa) NpucKopeHa

4 Kypc, secHAHuUll cemecmp

120 200uH / 4 kpedumu ECTS

3anik/MKP/KP

http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=9f535d05-ccd4-4f3a-983e-
966¢c052418db

YKpaiHcbka

JNlektop: K.m.H. KosaneHko Muxalinio AHamoaniliosu4, 0676563651
MpakTu4Hi: k.m.H. KosaneHko Muxalino AHamoanitiosuy, 0676563651

https://do.ipo.kpi.ua/course/view.php?id=4417

MporpamaHaB4YaNAbHOI AUCLUNNIHU
1. OnucHaB4YanbHOI AUCUUNAIHWK, il MeTa, NnpegMeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

lMpoepama Has4Yanb6HOI OuCcyUnAiHU « EKCrayamauis enekmpuvyHuUx MauwuH» cKnadeHa 8i0nogioHo 0o
ocs8imHbo-npogheciliHoi npoepamu nideomosKu 6axkanaspa 3 2aay3i 3HaHb 14 « EAeKmpuYvHa iHxeHepisa»
3a cneyianbHicmio 141 «EnekKmpoeHepeemuKa, eneKmpomexHiKa ma esnekmpomMexaHiKa».

Memoto Has4YanbHOI QUCYUNAIHU € 00ePHAHHA MEoPeMUYHUX i MPAKMUYHUX 3HOHb 3 MUM, Wob y
cmydeHmMa 3aKAacmu 0OCHO8U 0415 8UPOBHUYO-MeXHIYHOI, MPOeKMHO-KOHCMPYKMOPCbKOi ma 00Cni0HOI
disinoHocmi. TaKOM# 3aKNA0eHHA 0CHO8 peMOHMY Ma mexHiYHo20 06Cy208yY8AHHA 8CiX OCHOBHUX Munie
en1eKMpUYHUX MAWUH

Mpedmem Has4anbHOI UCYUNAIHU —€ eeKMPUYHA MAWUHA, AKA € OCHOBHUM /1GHUI020M 8 CYy4aCHOMY
esieKmpoeHepaemuYHoOMYy npouyeci.

lMpozpamHi pe3ynbmamu HaB84YAHHA:

KomnemeHruii: (3K1-10) 30amHicme 3acmocosysamu 3HAHHA HA Npakmuyi; 30amHicme crninkysamucs
0epHas8HOK MOBO AK YCHO, MAK i MUCbM080; 30amHiCmb CrisIKy8amucs iHO3eMHOK MOBOIO;
30amHicms 00 BUKOPUCMAHHSA iHOPMAUIlHUX | KOMYHIKAUiliHUX mexHos0e2il; 30amHicmb 00 MowyKy,
06pobieHHA ma aHani3y iHgpopmauii 3 pizHUX Oxcepesn; 30amHicme 8uA8AIMU, cMasumMu ma
supiwysamu npobaemu; 30amHicme npulimamu obrpyHmosaHi piuieHHs; FomosHicme ma 30amHicme
BUCOKOAKICHO 8UKOHYy8amu pobomy K camocmiliHo mak i KoaekKmusHoO ma npulimamu piuieHHsA 8
MEeXM(ax c80ix npogheciliHux 3HaH6 Ma KomnemeHuyili; 30amHicme cninKysamucs 3 npedcmasHuUKamu
iHWux npogbeciliHux epyn pi3Ho2o pigHA; 30amHicme dismu couianbHo 8i0No8idas1bHO ma cgidomo.



(PK 2, 4-6, 10-13, 17) 30amHicme supiwysamu npakmuyHi 3a0ad4i i3 3a1y4eHHAM anapamy suwioi
MamemMamuku, 3020716HOI hi3UKU Ma meopemu4HoOi eneKmpomexHiku; 30amHicmes supiwysamu
npakmu4Hi 3a0a4i, Nos’a3aHi 3 npobsaemamu memposoeii, enekmpuYHUX 8UMIPIOBAHbL, PO6OMOto
npucmpois aeMoMamu4yH0o20 KepyB8aHHS, peseliHo2o 3axucmy ma asmomamuku; 30amHicme
supiwlysamu npakmuyHi 3a0a4i, No8’sa3aHi 3 pobomoro eneKmMpPU4YHUX MAWUH, arnapamis ma
asmomamu308aH020 esekmponpusody; 30amHicme supiwysamu NPAKMUYHi 3a00a4i, N08’A3aHi 3
npobsemamu supobHUUMEa, nepedadi ma po3nodineHHs esneKmpu4Hoi eHepeii; YcgidomaeHHA
HeobxiOHocmi NidsuUWEeHHA eHep20eheKkmuUBHOCMI eeKMpoeHep2emu4YHo20, es1eKmpPomexHiYHo2o ma
es1IeKmpPOMeXaHiYH020 YCMAamKy8aHHSA; Yc8i0oMaeHHS HeobxiOHocmi nocmiliHO po3wuproeamu 8sacHi
3HAHHA PO HOBI MEXHO02il 8 e1eKMpPOoEHep2emMuUi, eeKMpPomexHiyi ma enekmpomexaHiyi;
FomoeHicmb 0o Had3eu4aliHux (asapiliHux) cumyauili 8 eneKMpoeHepaemuYHUX ma
esieKmpomexaHiyHux cucmemax; 30amHicme ideHmugikysamu, odepxcysamu U po3miujamu HeobxioHi
0aHi, nnaHyeamu i nposodumu aHAAIMUYHI i ekcriepumeHmasbHi 00CAiOHeHHa ma MOOento8aHHSA
efIeKMpPUYHUX MAWUH i anapamis, KpUMuU4YHo oyiHoeamu 0aHi Ui pobumu sucHo8Ku,; 30amHicme
eheKmuBHO 8UKOPUCMO8Y8aMuU HO8i MexHOs10:2ii 8 npoueci ModepHI3auii ma peKoHCMpyKyii
esnieKmpu4Ho20 067100HAHHSA, e1eKMPUYHUX MAWUH Ma anapamis, enekmpu4yHo20 mpaHcriopmy,
esleKMpUYHUX Npucmpois, cucmem ma KOMIaeKcie.

3HAHHA: MexHiYH020 06C1Y208YB8AHHSA e1eKMPUYHUX MAUWUH; BUKOHOHHSA M/10HOB0-10Mepeodi y8anbHUX
pobim eneKMpPUYHUX MAWUH; 0027140y, PeMOHMY, MOHMaMCy, HecrpasHocmel enekmpu4yHuUxX MAuwUuH.
YMIHHA: subupamu eseKmpuvHi MaQuUHU 0718 KOHKpemHux ymos ix pobomu,; cmeoprosamu izuyHi
modeni eneKMpPUYHUX MAWUH; CMBopPH8aMuU ix MamemMamuyYHi moodesi; BUKOHY8amMu pPo3paxyHKU
napamempie ma 0CHOBHUX PeXUMie enekmpuK-HUX MAWuUH; 0a8amu aHAsi3 ma onuc cmanux i
nepexioHuUx rpouecis, AKi A671910Mb cO60K 207108HUL e1eMeHM 8 e1eKMPOMEXAHIYHUX MPUCMPOAX;
3acmocosysamu Halicy4acHiwi 3axo0u, Noe8’a3aHi 3 peMmoHmMom, 06cny208y8aHHAM, 8UNPOBYBAHHAM,
MOHMaMeM efneKMpuUYHUX MAWUH.

Hocsid: cmydeHm noguHeH ompumamu HA8UYKU pobomu 3 eNeKMPUYHUMU MAWUHAMU, Memooamu ix
eKcrnepumeHmasibHo20 00CNIOHEHHA, 03HAUOMUMUCA 3 mexHos102iYHUMU 3acobamu supobHUymea, a
MaKoM« 3 00CA2HEHHAMU ma npobaemamu 8 2asy3i Cy4acHo20 eneKmpomMauluHobyoy8aHHSA.

2. MpepekBi3nTX Ta NOCTPEKBI3UTU AUCLUNAIHM (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamoto)

Zna ycniwHo20 3ac80€HHA OucyunaiHuU cmydeHm no8uHeH 80/100imu: meopemu4yHoro 6a30t0 OucyunliH
«Buwa mamemamuKka», «®i3uka», «TeopemuyHa MexaHiKa» ma «TeopemuyHi OCHOBU
enekmpomexHiku», «EaeKkmpuyHi mawuHu». AucyunaiHa “ EKcnayamayis enekmpu4yHux MawuH”,
sUKOpUCMOBYo4U 8i00OMi 3AKOHU efleKmMpPomexHiku, no0aeE mMeopio eneKmMpuUYHUX MAWUH i
mpaHcpopmamopis. [lpu sus4eHHi ocobausocmeli pobomu no mexHiyHOMy 06CAY208Y8AHHIO Ma
PEMOHMY eneKmpPUYHUX MAWUH NompibHi MAKOXt 3HAHHA 3 [HX¥EeHepHOI epagiku, enekmpomexHiYHuUX
mamepianie, MNPUKAAOHOI MEXAHIKU, €eneKmMpPOHiKU, OCHO8AM Memposo2ii ma enekmpuvyHuUMm
B8UMIPIOBAHHAM. 3HA4YHY yeazy npudineHo aHani3y cghepam 3aCMOCYB8AHHA €NeKMPUYHUX MAWUH, W0
eKcnayamyromsCa 8 KOHKPemHux ymMoeax ma iX enausy Ha pPo38UMOK PiZHOMAHIMHUX 2aany3el
npomucnosocmi; nepedye sugyeHHro oucyunaiH “Aemomamu3zosaHull enekmponpugio”, “MoHmaxc ma
eKcnayamauyia enekmpomexHiyHo2o 06aa0HaHHA”, “EnekmpuyHi cucmemu ma mepexci”, “Crnoxcusadvi
enekmpu4Hoi eHepaii”.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN
JlucyunaiHy cmpykmypHo po3nodineHo Ha 3 po30inu, a came:

1. MoHmax« eneKmMpuyHUX MAWUH, 00 fAK020 esiliuau numaHHA npo nepesipky EM nepeod
8cmaHosneHHAM. [lepesipka enekmpuyHUX MAWUH 8 3ibpaHomy 8u2nadi neped 8CMAHOBAEHHAM.
lMepesipKa enekmMpuyHUX MAWUH 8 Po3ibpaHoMy 8u2nadi neped 8cmaHo8sieHHAM. MoHmax« EM



2.

nomyxcHicmto 0o 1000 kBm. [1id2omo8Ka nidwunHUKi8 Ko83aHHA npu moHmaxcy EM. KoHmponeHuli
npozpie abo cywiHHA EM. Bumip onopy izonayii 6 EM. TexHonozia moHmaxcy EM nomyxHicmio 0o
1000 kBm. Moxmaxc« EM nomyxHicmto noHad 1000 kBm. [MocnidosHicmbe moHmMaxHuUXx pobim npu
moHmaxmcy EM nomyxcHicmio noHad 1000 kBm. TexHonozia moHmaxcy EM nomyxHicmio noHad 1000
KBm. [pobHuli nycKk eneKmpu4yHux MawuH. llonepedHsa nepesipka enekmpuyHux MawuH nepeo
nyckom. pobHull nyck enekmpu4yHoi mawuHu. Po3eiH EM 8o HomMiHanbHOI Yyacmomu obepmaHHs.
Mepesipka okpemux yacmuH EM nid yac nycky. Obkamka EM 3 poboyum mexaHizmom. BunpobysaHHA
EM nicna moHmaxy. BunpobysaHHa EM npu Hepobo4yomy x00i i nid HasaHmaxceHHAM. Knacu
Komymauii 018 MawuH nocmitiHo2o cmpymy.

36upaHHA eneKMpPUYHUX MAWUH, 00 AKO20 88iliwU NUMAHHA npo niccomosky EM 3miHHo20 cmpymy
00 36upaHHA. lpucmocysaHHa 078 36upaHHs EM. [Npouec nidecomoeku demaneli 00 36UpPAHHS.
CmaHOapmHi i cneuyianbHi npucmocy8aHHA 0n4a 36upaHHAa EM. 36upaHHa EM 3miHHO20 cmpymy
nomyxcHicmio 0o 250 kBm. 36upaHHa EM nocmiliHozo cmpymy. TexHonoeis 36upaHHa EM 3miHHo20
cmpymy nomyxcHicmro 0o 250 KBm. BunpobysaHHA 3i6paHoi enekmpuyHoOi mMawuHu. 36UpaHHA
OKpemMux 4acmuH MawuH nocmiliHo2zo cmpymy. BcmaHoeneHHA 207108HUX | 000aMKOBUX MosKCi8 8
MIIC. lNepesipka nonapHocmi nosrocie 8 MI1C

BunpobyeaHHA eneKmMpuYHUX MAWUH, 00 AKO20 88iliwau NUMAHHA NpPo npo2pamy eunpoby8aHHA
MQOWUH 3MIHHO20 CMpPyMy [icAA KanimasnabHo20 pemoHmy. BunpobysaHHA cmani cmamopy EM
3MiHHO20 cmpymy. BunpobysaHHsa onopy i30aayii obmomoK. BunpobysaHHAa onopy o06momokK
cmamopy i pomopy. lepegipka pobomu dsueyHa npu Hepobo4yomy xo00i i i HABAHMAXEHHAM.
lMpozpama eunpoby8aHHA MAWUH MOCMIUHO20 CMPYMy MiCAA  KAnimasnbHO20 pPemMoHmMy.
BunpobysaHHA onopy i3onaauii obmomok. BunpobysaHHsa onopy obmomok 8 MIIC. Xapakmepucmuka
Hepobo4yozo xo0y Onsa [TIC. [lepesipka pobomu 0dsuz2yHa rnpu Hepoboyomy xo00i. Cmpykmypa
esnieKmpopemMoHmMHo20 nionpuemcmsa. /LinAaHKu (yexu) esnekmpopemMOHMHo20 Mnidnpuemcmaa.
BupobHu4i 0608°A3KU eneKkmpopemMoHMHOo20 nionpuemcmaa ma tiozo yexis.

4. HasuanbHi matepianu Ta pecypcum

OcHosHi iHpopmauiliHi pecypcu:

1. AuyH M.A. Ekcninyamauia ma 0iazHOCmy8aHHSA eneKmpuyHUX MawuH i anapamis. — /lbsigcbka
nonimexHika, 2010. — 228 c.

2. KyueHko H0.M., AKkosnes B.®. EnekmpuyHi mawuHu i anapamu. —/1.: AepapHa ocgima, 2013. —
449 c.

3. Annayuk B.®. MoHmaxc, ekcnayamayis i peMoHm mawuH ma 06aa0HAHHA nepepobHuUX
nionpuemcms. — Menimonons, 2014. — 235 c.

4, AuyH M.A. EneKmpu4Hi mawuHu. — JlbsiecbKa nonimexHika, 2011. — 464 c.

5. ManiHoscokuli  A.A.  [IpoeKmysaHHA  eneKkmpornocma4vyasnabHUX cucmem  302a7b6H020
npusHa4yeHHA. J/lbgiscbKa nonimexHika, 2018. — 436 c.

6. Mpasuna ynawmysaHHA enekmpoycmaHosok. [MYE. Hosa pedakuia. CmaHom Ha 21.07.2017
p.. —Popm, 2017. - 760 c.

7. Augie Hand Electric Motor Maintenance and Troubleshooting. McGraw-Hill/Tab Electronics,
2011, 432 p.

8. Kwang Hee Nam AC Motor Control and Electrical Vehicle Applications. — CRC Press, 2018. — 556
C.

9. John Bird Electrical and Electronic Principles and Technology. — Routledge, 2017. — 538 c.

10. Brian Scaddan Electrical Installation Work. — Routledge, 2018. — 332 c.

11. Gonen Electrical Power Transmission System Engineering. — Routledge, 2014. — 1096 c.

12. Has4yansHuli nocibHuk “MoHmaxc ma sunpoby8aHHA eneKMPUYHUX MAWUH” N0 OucyuniHi
“MoHmaxc ma eunpobysaHHA enekKmpuyHux mawuH” 014 cmydeHmie OeHHOIi opmu
Has4aHHA. — YKn.: M. I. AHninozos, O. M. Aasudos, M. O. PeyusKuli. - K.: HTYY “KIl”, 2013.
—c.106.

13. AcuHxpoHHble dsuzamesu cepuu 4A: CnpasoyHuk / A. 3. Kpasuuk, M. M. lLinag, B. W.



14.  [ucmanyiliHuli Kypc «Ekcninyamauia enekmpuyHUX MawuH»
https://do.ipo.kpi.ua/course/view.php?id=4417

Lodamkosi:
1. CondamuuH B. B., lypHuybliH 0. B. Hanadka snekmpoycmaHosoK. — M. : Beicwasa wkona, 1990.
- 93c.
2. WinaHHebepe X. 3Snekmpuuyeckue mawuHel. 1000 noHamul 0aa npak-mukos. — M.:
SHepeoamomuzdam, 1988. — 252c.
3. Knokos B. B., YmaHuyes P. b. PeMOHM O06MOMOK 371eKMpPu4eckux Ma-WuH 6UCOK020
HanpAaxeHuAa. — M.: Boicwasa wkKona, 1991. —192c.

4. NHoszemues E. K., eHucos B. NI. PemoHm mypboeceHepamopos. - K.: TexHika, 1992. — 198c.

5. 6.2.5 MenesHakos A. T., babyeHko /1. M. Cripago4YHUK 30800CbK020 eneKmpuKa. - K.: TexHika,
1987. - 158c.

6. boHOapeHKko B. [1., Koba H. ®. CnpasoyHuk mnpopaba-aneKmpomMoH-maxKHuUKka. — K.:
ByodisenbHuk, 1989. — 304c.

7. Cubukun K. [I. Cnpaso4yHUK M0s100020 paboyezo Mo 3KCMAYamayuu 3/7eKmpoycmaHO80K

npomblWAeHHbIx npednpuamull. — M.: Beicwas wKona, 1992. — 176¢.

HaB4anbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCUUNNIHU(OCBITHBOrO KOMNOHEHTA)

JlekyiliHi 3aHaAMmMA

Ne Haszsa memu neKuyii ma nepenik 0CHOBHUX MUMAHb
3/n (nepenik dudakmu4Hux 3acobis, NOCUNAHHA Ha iHhopmauiliHi Oxcepena)

1 | Jlekyia 1. Mepesipka EM neped ecmaHoeneHHAM, AKa Haldiliwaa e 3ibpaHomy eu2nsAoi.
Mepesipka EM neped 8cmaHOB8/1€HHAM, AKW,0 HEMAE YNeBHEHOCMI, W,0 BOHA HEMOWKOOMEHA.
aimepamypHi 0xcepena: [9], en.6 c.114-116.

oucmanyiliHull Kypc « EKcrnayamauyia enekmpu4yHUX MawuH» aexkyia 1
https://do.ipo.kpi.ua/course/view.php?id=4417

2 | Jlekyia 2. lNepeegipka neped moHmaxcem niOWUnNHUKie Ko83aHHA ma KouveHHs. [lepesipka EM
pu MOHMaMcy oropy i30nayii: 8 08u2yHax NOCMIiliHO20 CMpPymMy,; 8 ACUHXPOHHUX O8U2YHOX 3
KOPOMKO3aMKHEeHUM pomopom. MOoHMax« enekmpuyHUX MawUuH.

nimepamypHi 0xcepena [9], en.6 c.116-119;

oucmanyiliHuli Kypc « EKcrnayamauis enekmpu4yHux MawuH» AeKyis 2
https://do.ipo.kpi.ua/course/view.php?id=4417

3 | /leKyia 3. Po3miuwjeHHA OKpeMux YaCMUH esIeKMPUYHUX MAWUH Y MAWUHHOMY 3ai.
MepesipKa i MOHMaxt Komymyro4ux npucmpoie EM. Mepesipka cmaHy i3oaayii obmomok EM.
MoHmax cucmemu 3Ma3y8aHHA.

aimepamypHi 0xcepena [9], en.6 ¢.120-124.

oucmanuyiltiHuli Kypc «Exkcnnyamayis eneKmpuvHUX MAWUH» neKyia 3
https://do.ipo.kpi.ua/course/view.php?id=4417

4 | JleKyia 4. BuKoHaHHA HeobxioHuUx onepayiii neped nyckom EM. BukoHaHHSA npobHo20 nycky
EM. BUuKOHaHHA 8MUKAHHA EM 3 poboyum mexaHiamom Ha 0O6Kamky.

nimepamypHi 0xcepena [9], 2n.6 c.125-128.

oucmanyiliHull Kypc « EKcrnayamauyia enekmpu4yHUX MauwuH» nexkyia 4
https://do.ipo.kpi.ua/course/view.php?id=4417

5 | /lekyia 5. BunpobysaHHa EM npu Hepob6oyomy x00i i nid HaeaHmMax3eHHAM: nepesipka pobomu
niowunHuKis; 8idnogidHicme yacmomu ob6epmaHHA NACIOPMHUM OAHUM i Mex(i iT pe2ynr8aHHSA;
nepesipka Komymaujii. BcmaHosneHHa wimok Ha Helimpani 6 MIIC.

nimepamypHi 0xcepena [9], en.6 c.124-126;

oucmaHyiltiHul Kypc « EKcnayamayisa enekmpu4yHux MawuH» neKyia 5
https://do.ipo.kpi.ua/course/view.php?id=4417



https://do.ipo.kpi.ua/course/view.php?id=4417

Jlekyia 6. BxiOHuUli KoOHmponso demaneii eneKmMpuvyHUX mMawuH. [lpouyec nidcomosKu 00
36upaHHA cmamopa: rnepesipka ocepOsa cmamopy, nepesipKa 8ioCymHoOCMi 3aMUKAHb 8 IUCMax
aKMueHoi cmani; nepesipka o0b6Momku cmamopy, 8unpobysaHHs 06MOMKU cmamopy
nidsuwWeHo Harpyao0t0; MapKy8aHHSA 8UBIOHUX KiHUie 0bMomoK. pouec nidecomosku pomopy.
lMpucmpoi 004 36upaHHA okpemux YyacmuH EM.

nimepamypHi 0xcepena [4], 2n.6 ¢.96-100;

oucmanyiliHull Kypc « EKCrnayamauis enekmpu4yHux MauwuH» AeKkyis 6
https://do.ipo.kpi.ua/course/view.php?id=4417

Jlekyin 7. MocnidosHicmb 36upaHHa EM 3MiHHO20 cmpymy: 6CMaHOB/1EHHA pomopy; 36upaHHA
i ecmaHoeneHHA nidwunHukosux wumis. ocnidosHicme 36upaHHA EM nocmiliHozo cmpymy:
36upaHHA MA2HIMHOI cucmemu; 8CMAaHOB/IEHHA 20/108HUX | 000AMKOB8UX M0AHOCI8.

nimepamypHi 0xcepena [4], en.6 ¢.102-110.

oucmanyiliHull Kypc « EKcrnayamauyia enekmpuyHUX MawuH» Aexkyia 7
https://do.ipo.kpi.ua/course/view.php?id=4417

JleKkyia 8. BunpobyeaHHsa cmani cmamopy. Bumip onopy i3onayii obmomok cmamopy i pomopy.
BunpobysaHHA 06MoOmMoK cmamopy i pomopy nio8uw,eHoK HAMnpy20t0 MPoMUCA080i Yacmomu.
nimepamypHi 0xcepena [6], en.1 c.4-30.

oucmanyiliHull Kypc « EKcrayamauyia enekmpu4yHUX MauwuH» AeKkyia 8
https://do.ipo.kpi.ua/course/view.php?id=4417

Jlekyia 9. BumiptosaHHa onopy i3onayii obMomokK. BumiprosaHHA i30aAayii nidsuweHoro
Harnpyaor npomucao8oi yacmomu. 3HAMmsa xapakmepucmuku HX 0na eeHepamopa. lNepesipka
pobomu Al1C 8 pexcumi HX. CKnad i supobHu4i 0608’83KU eneKmpopeMoHmMHOo20 nionpuemcmed.
aimepamypHi 0xcepena [6], en.2 ¢.30-53,en.13 ¢.155-158; [9], en.5 ¢c.96-112.

ducmanyiliHull Kypc « EKcrnayamauia enekmpu4yHUX MawuH» aexkuisa 9
https://do.ipo.kpi.ua/course/view.php?id=4417



https://do.ipo.kpi.ua/course/view.php?id=565
https://do.ipo.kpi.ua/course/view.php?id=565
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lpakmu4Hi 3aHAMMA

Ne Haszsa memu 3aHAMMA ma nepesiKk 0CHO8HUX MUMAHb
3/n
1 | 3aHammsa 1. lNepesipka EM neped 8cmaHOBMEHHAM, AKWO HEMAE yrnesHeHOCMi, W0 80HA

HernowKoOM eHa.

nimepamypHi 0xcepena [9], en.6 c.114-115;

oucmanyiltHuli Kypc «Ekcnayamayis en1eKmpuUYHUX MAWUH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3auammas 2. lepesipka neped moHmMaxem NiOWUNHUKI8 KOB3aHHA Ma KoYyeHHA. MoHmaxc
eneKmMpuUYHUX MAWUH.

nimepamypHi 0xcepena [9], en.6 c.116-117;

oucmanyitHul Kypc «EKcnnyamayis enekmpu4HUX MAWUH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3anammsa 3. [lepesipka onopy i3onayii npu MOHMAaMICy: ACUHXPOHHI MAWUHU Ma MAWUuHU
nocmitiHozo cmpymy. ModynbHa KoHMposasHa poboma (4acmuHa 1).

nimepamypHi 0xcepena [9], en.6 ¢.117-119;

oucmanyiliHull Kypc « EKcrnayamauyia enekmpu4yHUX MawuH »
https://do.ipo.kpi.ua/course/view.php?id=4417

3aHamma 4. MoHmax cucmemu 3Ma3yeaHHA. [lepesipka ma MOHMAX KOMymy4ux npucmpois
en1eKMpU4YHUX MAWUH.

nimepamypHi 0xcepena [9], en.6 ¢.120-122;

oucmanyiliHull Kypc « EKcnayamauia enekmpu4yHUX MawuH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3aHammasa 5. BUKOHGHHA NpPo6HO20 NYCKy eneKmpu4yHux mawuH. O6KamMkKa eneKkmpuyHux
MAWUH.

nimepamypHi 0xcepena [9], en.6 ¢.125-127.

oucmanyiliHull Kypc « EKcnayamauisa enekmpu4yHUX MawuH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3aHamma 6. [llepeesipka Komymayii 8 mawuHax nocmiiiHo2zo cmpymy. [lepesipka pobomu
nidwunHukKig. BunpobysaHHA 8CMAHOBMAEHHA WIMOK Ha Helimpani 8 MawuHax nocmiliHo2o
cmpymy.

nimepamypHi 0xcepena [9], en.6 c.124-125;

oucmanyiliHull Kypc « EKcnayamauyia enekmpuyHUX MawuH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3aHamma 7. Mpoyec nidcomosKu 0o 36upaHHA cmamopy i pomopy EM 3miHHo20 cmpymy.
nimepamypHi 0xcepena [4], 2n.6 c.96-98.

oucmaHyiliHul Kypc «EKcrinyamayia enekmpuyHUX MauwuH»
https://do.ipo.kpi.ua/course/view.php?id=4417

3anammsa 8. BunpobysaHHA cmani cmamopy. BunpobysaHHs onopy i30aayii 0bMomokK
cmamopy i pomopy. MoOynbHa KOHMpPosabHa poboma (YyacmuHa 2).

aimepamypHi 0xcepena: [6], en.1 c.4-10.

oucmanyiliHuli Kypc «EKCrayamauis enekmpuyHuUx MawuH»; iHougioyasabHi 3a80aHHA Ha MKP
y.ll

https://do.ipo.kpi.ua/course/view.php?id=4417

3aHamma 9. BumiprogaHHA onopy i3onayii obmomoKk mawuH nocmiiliHo2zo cmpymy. Ckaao
eneKmpopeMoHmMHo20 nidrnpuemcmsa. 3anik.

nimepamypHi 0xcepena: [2], 2n.10 ¢.98-103

oucmaHuyiliHul Kypc « EKcnayamayisa enekmpuyHux MawuH» iHougioyasnoHi 3a80aHHA 00 3aiKy
https://do.ipo.kpi.ua/course/view.phprid=4417
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6. CamocrTiiiHa poboTa cTygeHTa

Nes/n Bud camocmiliHoi po6omu KinbKicmo
200uH CPC

1 lideomosKka 0o ayOumopHuUX 3aHAMb 14

2 Po38’sa30K 3080aHb 18

3 Miocomoska 0o MKP 16

4 lioecomoska 0o [IKP 26

5 lideomoeska 0o 3asiKy 10

MoniTnKa Ta KOHTPO/Ib

7. MoniTMKa HaBYaNbHOI AUCUMNNIIHU (OCBITHLOrO KOMNOHEHTA)

Cucmema 8umoe, AKi 8UKAOAY cMasumMo rneped cmyoeHmom:

8.

npasusna 8i08idysaHHA 3aHAMb: 8idnosidHo 0o Haka3dy 1-273 8id 14.09.2020 p. 3a60poHeHO
ouiHroeamu npucymdicme abo siocymHicmes 3006ysa4ya Ha ayOuUMOPHOMY 3aHAMMI, 8 Momy
yucai Hapaxosysamu 3a0xo4ysasnsHi abo wmpagHi 6anu. BidrnosioHo 0o PCO daHoi ducyunaiHu
6aau Hapaxosyroms 3a 8i0N08IOHI 8UOU HABYALHOI AKMUBHOCMI HA AEKYilIHUX Ma NPAKMUYHUX
30HAMMSAX.

npasuna nosediHKU Ha 3aHAMMAX: CMyOeHmM MA€E MoXAU8icMb ompumysamu 6aau 3a 8i0nosioHi
8UOU HABYA/AbHOI GKMUBHOCMI HA AeKUilIHUX ma rnpakmu4yHux 3aHammsx, nepedbauveHi PCO
oucyunniHu. BukopucmaHHsA 3acobis 38°a3Ky 044 nowyky iHgpopmMmayii Ha 2yan-0ucKy suKknaoauya,
8 iHmepHemi, 8 ducmaryiliHomy Kypci Ha naamgopmi Cikopcokull 30ilicCHIOEMbCA 30 ymMosu
BKQ3iBKU 8UK1A0AYA;

npasuaa NPU3HA4YeHHA 300X04y8aAbHUX MA WmpagHuUx 6anis: 3a0xo4ys8anbHi ma wmpagHi banu
He 8x00amb 00 ocHogHoi wkaau PCO, a ix cyma He nepesuwye 10% cmapmosoi wWkKanu.
3aoxouysanbHi 6aau HApPAxo8ylOMb 30 y4yacmb y (hAKYAbMemCcbKUX ma iHCMmumymcoKux
onimniadax 3 oucyunaiHu «EKcnayamayis enekmpu4yHux MAawuHy», y4acme y (paKys1bmemcobKux
ma iHcmumymcbKUx HAyKo8UX KOHgepeHUuiax. LLmpagHi 6anu Hapaxosyromes 30 HeCc8OEYdACHe
BUKOHAHHA MPAKMUYHUX 30800Hb.

nosnimuka 0ednaliHie ma nepecknadaHb: HeCB0EYACHe BUKOHOHHA [MPAKMUYHUX 30800Hb
nepedba4yarome HAPAxXy8aHHA WmpagHux b6asnie. Akwo cmydeHm He npoxodus abo He 3’asusmcs
Ha MKP, liozo pe3yanbomam oyiHroemsca y 0 6anis. lNepecknadaHHA 3axucmy pesyasmamie MKP
He nepedbayeHo;

nonimuka wodo akademiyHoi 0obpoyecHocmi: Kodekc uyecmi HayioHanb6HO20 MEXHIYHO20
YHisepcumemy YKpaiHu «KuiscobKkuli noaimexHiyHul iHcmumym»
https://kpi.ua/files/honorcode.pdf scmaHoent0€ 3a2a1bHi MOPAAbLHI MPUHYUMNU, MPABUAA eMUYHOI
noseodiHKu oci6 ma nepedbayac nosnimuxy akademiyHoi dobpoyecHocmi 014 ocib, wo npauyMs
i Hasyaromoeca 8 yHigepcumemi, AKUMU 80HU MArOMb Kepyeamucs y c8oili dianbHocmi, 8 momy
Yyucsai npu BUBYEHHI Ma CKAGOAHHI KOHMPOsbHUX 3ax00i8 3 oucuunniHu «Exkcnayamayis
en1eKMpPUYHUX MAWUH»;

Mpu BUKOPUCMAHHI Yugposux 3acobie 38°A3Ky 3 sukaadayem (MobinbHUll 38°S30K, eneKmpPoHHA
nowma, nepenucka Ha ¢opymax ma y coy. Mepemax moujo) HeobxiOHo dompumyeamucs
302a1bHONPUUHAMUX eMmU4YHUX HOPM, 30Kpema bymu 8siunusum ma obmexcysamu Crisniky8aHHA
poboyum Yacom 8UKaaOa4a.

BuAM KOHTPO/IIO Ta PEMTUHIOBa CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBYyaHHA (PCO)

PCO po3pobneHa 32i0HO0 3 «[10A0HEHHAM NPO CUCMeMy OUiHHOBAHHA pe3ysabmamie Hag4yaHHA 8 KIl im.
lzopa Cikopcbko2o» (3ameepOdxceHo ma ysedeHo 8 0ito Hakazom Ne 1/273 gid 14.09.2020 p.)

MomoyHuli KoHmpoans: ekcnipec-onumyesaHHs, MKP, po3e'a3aHHA 3a0a4

KaneHOapHuii KoHmpons: nposadumecs 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.




Cemecmpoeguii KOHMpPOonb: 3a1iK

PCO nepedbayae ouiHHBAHHA pe3ynbmamie HA8YaHHA 3006ysaya suwoi ocsimu 8rnpPodosIH
cemecmpy — npoxo0xceHHA abo BUKOHAHHA regHux eudie pobim, nepedbavyeHux 3aX00aMU MOMOYHO20
KOHMposto.
OUiHI0B8aHHA pe3yabmamie Ha8YaHHA 30ilicHroeMbcA 3a 100-6016HOK WKAMO0H
Ymoeu OonycKy 00 cemecmpoeo20 KOHMPOMIO: MIiHIMAAbHO M03UMUBHA OYiHKG 3a pobomy Ha
MPAKMUYHUX Ma AeKYilHUX 3aHAMMSAX, MoOYynbHUU KOHMPOosb, cemecmposuli pelimuHz meHwe 40 b6arnis.
Tabauys sionogioHocmi pelimuHaosux 6asie OUIHKAM 30 YHIBEPCUMEMCbKOK WKA/OK:

Kinbkicms 6anis OuiHka
100-95 BiomiHHO
94-85 Lyxce dobpe
84-75 Jlobpe
74-65 3a008inb6HO
64-60 LdocmamHbeo
MeHwe 60 HezadosinbHo
He suxkoHaHi ymosu donycky He donyweHo
3azanbHa pelimuHa08a OUiHKG cmy0eHma nicas 3a8epuieHHs cemecmpy cKaaoaemeocs 3 basis,
OMPUMAHUX 30:

- 8i0n08idi nid Yyac nposedeHHsA eKCrpec-onumyeaHs Ha AEKYiax;
- p038°A3aHHA 300a4 HQ MPAKMUYHUX 3aHAMMAX;
- BUKOHAHHA 080X KOHMPOsbHUX pobim y pamKax MmooynbHoi KOHMpPoasHoi pobomu (MKP).

Po3ze’azaHHA
Exkcnpec-onumyeaHHA | Po368’a3aHHA 3a0a4 |npakmu4Hux| MKP Rc R3an R
30800aHb
8 15 27 50 100 60 100

Bionoeidi nid yac nposedeHHA eKcnpec-onumyeaHb Ha NeKyisx
Baeosutli 6aa — 4. MaKkcumasnbHa Kinbkicms banis Ha 8cix nexkuiax — 4 6aau * 2 = 8 banis.
Kpumepii oyiH08aHHA
- npasusbHi 8i0N08IGI Ha oKpemi MUMAHHA 3 Micysa — 4;
Po3e’a3aHHA 30004 HO NPAKMUYHUX 3aHAMMAX

Bazosuli 6an — 5. MakcumarsnbHa KinbKicme 6anie Ha 8Cix MPAKMUYHUX 3aHAMMSAX O0pisHIoE: 5 banie*3
=15 6anis.

Kpumepii oyiH08aHHA:

- 5 6anie — nosHa obrpyHmosaHa 8idnosios,

- 3...4 6anu — HedocmamHbo 06rpyHMo8aHa 8idnoesids,

- 1-2 6anu — Hemae abo HesipHa 8i0Nosiosb.

Po36’a3aHHA NPaKkmMu4Hux 3a680dHb

Baeosuli 6an — 3. MaKcumasnbHa KinbKicme 6anie Ha 8Cix NPAKMUYHUX 3aHAMMSAX 00pisHIoe: 3 baau*9 =
27 banis.

Kpumepii oyiHt08aHHA:

- 3 6anu — nosHa obrpyHmosaHa 8idnoeios,

- 1...2 6anu — HedocmamHbo 06rpyHmMosaHa 8idrnoeios,

- 0 6anie — Hemae abo HegipHa 8i0N08Iob.

MoOdynbHa KOHMpoavHa poboma

Baeosuli 6an — 25. MaKcumanbHa KinbKicme 6asnie 30 8ci KOHMPOAbHi pobomu dopisHroe: 25 banis*2 =
50 6anis. Kpumepii oyiHOBaHHSA:

- 50 6anise - nosHa 0brpyHmoesaHa 8i0nosios,

- 44 ... 47 banis - HeOocmamHb0 06rPYHMOBAHA 8i0M0BIOb,

- 35...43 6anu - HaasHicmb 1- 2 NOMUOK,

- 15-34 6anu - HeobrpyHmosaHa 8idnosiob 3 MOMUAKAMU.



KaneHdapHuli KoHMposab 6a3yemosca Ha nomoyHili pelimuHeosili oyiHyi. Ymosoro nosumusHoi amecmayii
€ 3HAYeHHA NMOMOoYHOo20 pelimuHey cmydeHma He meHwe 50% 8i0 MAKCUMQAAbHO MOM(/IUBO20 HA 4acC
amecmauyii.
KaneHdapHuli KoHMposab 6a3yemosca Ha MomoyHili pelimuHeosili ouiHyi. YMoeoro no3umusHoi amecmauii
€ 3HAYeHHA NMoMoYHo20 pelimuHay cmydeHma He meHuwe 50% 8i0 MAKCUMAIbHO MOM/IUBO20 HA 4YAC
amecmauyii.
MakcumansHa cyma 8az2osux 6asie KOHMPOsbHUX 30X00i8, AKI CMyO0eHm Moxe ompumamu rnpoms2om
cemecmpy CKAAOQE:

RC=8+15+27+ 50 =100 6anis.
3006ysaui, aKki BUKOHAAU 8Ci yMo8U 00mnycKy 00 3asiKy ma marome pelimuHeosy ouiHKy 60 i binbwe barnis,
ompumyrome 8i0rnogioHy 0o HabpaHozo pelimuHey oyiHKy 6e3 000amKogux sunpobysaHs.
3i 3006ysa4amu, AKi BUKOHAAU 8Ci ymosu 00MycKy 00 3asiKy asne marome pelimuH2o8y ouiHKy meHwe 60
banis, a maxkoxt 3 mumu 3006ys8ayamu, xmo baxcae nidsuwumMu ceoro pelimuHao8y OYiHKY, BUKAAOAY
nposodums cemecmposuli KOHMPOb y 8uU2A0i 3a71iKo80i KOHMpPobHOI pobomu (3KP) abo cnigbeciou.

Y pasi nposedeHHs 3KP (cnisbeciou), peaynbmyroya cyma b6anie no oucyuniHi 8U3HAYAEMbCA AK Cyma
banie 6e3nocepedHbo 3a pe3ynomamamu 3KP (cnigbeciou) ma 6anie 3a eukoHaHHA LKP. Y ybomy
8UNadKy po3mMip wkanu oyiHeaHHA besrnocepedHbo 3KP (cnisbeciou) 3MeHWYEMbCA HA MAKCUMAsIbHE
3HauyeHHA banis, nepedbayeHux 3a 8UKOHAHHA [KP i cknadae y daHomy sunadky 100 - 40 = 60 barnis.
Takum 4YuHom npu nposedeHHi 3KP cmydeHm MAaKCUMasnbHO mMoxce ompumamu makox« 100 6anis (60
banis 3KP i 40 6anis 3a AKP).

AKWo oyiHKa 3a 3a71iKo8Yy KOHMPOabHYy pobomy mMeHWa HiX 3a pelimuHaom, mo rnonepeoHil pelimuHz
3006ys8a4a cKACOBYEMbLCA i BIH OMPUMYE OUiHKY 3 YypaxXy8aHHAM pe3ysnbmamie 3a1iKo80i KOHMPOAbHOT
pobomu (cniebecidu). Leli sapiaHm ¢opmye sidnosidanbHe cmasneHHa 3006ysaya 0o npuliHAMms
pillleHHA PO 8UKOHAHHA 30/1iKOB0I KOHMPOAbHOI pobomu, 3Mywye (1020 KPUMUYHO OYiHUMU piBeHb CBOET
ni0d2omosKu ma pemesibHO 20mysamucs 00 3a/1iKY.

Kpumepii oyiHroeaHHA 3KP
- noeHi i npasunbHi 8idnoeidi Ha yci nocmaeneHi 3anumaHHA R3 =55 — 60 b6anis;
— 8i0nosidi 3 nesHUMU Hecymmesumu rnoxubkamu R3 = 45 - 54 b6anu (8 3anexcHocmi 8i0 KinbKocmi
noxu6ok);
— 8i0n08idb 6e3 cymmesux Nomusok, ane He 3 No8HUM obcszom nompibHoi iHgpopmauii R3 = 30 -44 6anu;
— HernosHa 8idnosidb 3 nesHUMU nomuakamu R3 = 20-29 barnis;
— HerloeHa 8i0nosiob 3i 3HAYHOK KiNbKiCMI MOMUOK, ane AKi He € npuHyunosumu R3 = 8-19 6anis;
— MOBHICMI HernpasusabHa 8idnosids abo 8idcymHicme gidnosioi — 0 6anis.

dopma cemecmpoeo20 KOHMPOIO — 3aAiK

3anikosa poboma cKnadaemeocs i3 meopemuyHUX 3aNUMAHb, BUKOHAHUX 8 (hOPMi mecmyB8aHs.
Kpumepii oyiHro8aHHA 3aniKy

Pelimune Rc > 0,6*R, mobmo 70 6asnis — 3apaxo8yembsCca A8MomMamuyHo.
PelimunHe Rc 8 mexcax (0,4 —0,59)*R, mobmo 28 — 41 6asnie — cmydeHmu cKAadarome 3as1iK.
MakcumansHuli pelimuHe 3aniky R3 = 30 6anis.
PelimuHe 3aniky R3 = 23 — 30 banie — cmydeHm 0Oae eu4eprnHi 8i0noegidi Ha eci numaHHA (npu
HeobxiOHocmi — i Ha 000amMKo8i), 0a€ YimKi 8U3HAYEHHA BCiX MOHAMb | 8eauYuH, 8i0Nosidi no2iyHi i
ocni0oBHi.
PelimuHe 3aniky R3 = 15 — 22 6anu — sidnogidarouu Ha nUMAHHSA, cmyoeHm rnpunycKaemMbCa OKpemMux
MOMU/IOK, ase Moxce ix sunpasumu 3a 00MOMO20 8UKAA0AYA; 3HAE BU3HAYEHHS OCHOBHUX MOHAMSb i
8€/1UMUH OUCYUNIHU, 8 YinloMy PO3yMi€E i3udyHy cymb eneKmpomazHimHux npouyecie 8 ob6’ekmax, AKi
sus4as.
PelimuHe 3aniky R3 = 6 — 14 6anie —cmydeHm 4acmko8o 8i0rosi0ae Ha eK3ameHayiliHi TUMAHHSA, MOKA3YE
3HAHHA, ane HedoCMAMHbLO PO3YMiI€ i3U4HY CymMb en1eKMPOMA2HIMHUX NPOYECI8 nepemaopeHHA eHepail.
Bionogidi HenocnifosHi i He4yimki.



PelimuHe 3aniky R3 < 6 banis — y 8i0nogidi cmydeHm npunycKaemosCa Cymmeaux noMUusIOK, NposAeae
HepOo3yMIHHA (pi3uYyHOI cymi esnekmpoMazHimHUX MpPouecie, He MOXce 8unpasumu MnomMmuaKu 3da
dornomozoro 8uknaoa4ya. Bidnosidi HekopeKMHi, a 8 O0esKux eurnadkax He siodnosiodaroms cymi
nocmassneHo20 NUMAHHA.

9. [OopaTtkoBa iHpopmauin 3 gucumnaiHm (OCBiTHbOro KOMMNOHEHTA)
Mepenik mem, AKi BUHOCAMbCA HA ceMecmpoBUli KOHMPOb

1. Tlpu4uHu, AKi BUKAUKAOMb 380/10HEHHA i30AAUiT 06MOmMOK EM.

2. BumiprosaHHA cmpymie ymiKaHHA, iX Xapakmep ma noACHeHHH.

3. Cnocobu cywiHHA i307ayii 06MOMOK : 308HIWHIM HA2PIBOM, Ha2pie cmpymom 8i0
CMOPOHHbO20 Oxepena, cmpymom K3 8 2eHepamopHomy pexcumi, nooayero Hanpyau npu
maniti yacmomi obepmaHHA, Memodom 8eHMUAAYIlIHUX empam.

KoHmponb onopy i30a4yii npu cywiHHi.

TexHiuHe 0b6cr1y208Y8AHHA ACUHXPOHHUX MAWUH Mas0i ma cepedHbOi MoOmMymHoOCM.
TexHiyHe 0b6cny208y8aAHHA MAWUH MOCMIliHO20 CMpyMy Masoi ma cepedHboi momyxHocmi.
TexHiyHe 0b6cny208yB8AHHA ACUHXPOHHUX MAWUH 8E/UKOI MOMyXHOCMI.

© N O A

TexHi4YHe 06Cn1y208Y8AHHA CUHXPOHHUX MAWUH 8€/1UKOI MOMYX#HOCMI.

9. Po36bupaHHA ma Oeikmayis enekKmpudHuUx MAawuH.

10. NMomo4Huli pemoHm obmomok EM.

11. KanimaneHuli pemoHm obmomok EM.

12. [TiozomosKa 0o 3amiHU 06MOMOK.

13. PeMOHM KOPOMKO3aMKHEHUX K/AiMOK pomopis.

14. PemoHm midHux i namyHHuUx K3 Knimok pomopis.

15. PemoHmM 00HO-080WAPOBUX KOHUEHMpPUYHUX 06MOMOK cmamopis.

16. NpocoyeHHA ma cywiHHA obmomok cmamopie EM nomyxcHicmio 0o 250 KBm npu pemoHmi.
17. PemoHm maeHimonpogodie pomopis i cmamopie EM.

18. lMiosuweHHA HadiliHocmi ompe MOHMOBAHOI YaCMUHU GKMUBHOI cmarni.
19. lMpucmocysaHHA npu 36UPAHHI eneKMPUYHUX MAWUH.

20. NideomosKka EM 3miHHO20 cmpymy 00 36UPAHHA.

21. 36upaHHa EM 3miHHO20 cmpymy.

22. 36upaHHA MAWUH nocmiliHo2o cmpymy.

23. Mpoepama sunpobysaHb 08U2YHIB 3MIHHO20 CMPYMY 1iCA8 KanimasabHo20 PpeMOoHmMYy.
24. Mpoepama sunpobysaHb 08u2yHie NocmiliHo2o cmpymy Mnic/Asa KanimasibHo20 pemMoHmy.

Cepmudpikamu npoxooxceHHA OUCMAHYilIHUX YU OHAAUH Kypcie 3a 8i0nogioHO0 meMmamuKoto
MOXYymb bymu 3apaxoedHi 3a yMmosu 8UKOHAHHSA 8UMO2, HaeedeHUX y HAKA3I Ne 7-177 Bif
01.10.2020 PO 3ATBEPAMKEHHA MO/IOMKEHHA PO BU3HAHHA B K11 IM. IrorAa CIKOPCbKOrO PE3Y/IbTATIB
HABYAHHS, HABYTUX Y HEGOPMAJ/IbHIV/IH®OPMA/IbHIV OCBITI

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CknapgeHo poueHTom Kadeapu enektpomexaHikm PEA, K.T.H. KoBaneHkom M.A.

YxBaneHo Kadeapoto enekTpomexaHikn GPEA(npoTtokon Ne 14 Big 25.05.2022 p.)



MoroaseHo MeToanuHoo Komicieto dakynbTeTy! (npotokon Ne 10 sia 16.06.2022 p.)

!MeToam4HOO pafioto YHiBepCUTETY— A8 3arasibHOYHIBEPCUTETCHKUX AUCLMMNIH.



