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Mporpama HaBYaNbHOI AUCLUNANIHK

1. Onuc HaBYaNbHOI AUCUUNAIHMY, il MeTa, NpeaAMeT BUBYAHHA Ta pe3ybTaTu HaBYaHHA

[Mpozpamy Has4anbHOI OucyunaiHu «TA208i eneKMpPUYHi MAWUHU» CKAAOeHO 8i0n08iOHO 00 0C8iMHbOT
npoepamu nidcomosku mazicmpa “EanekmpuyHi mawuHu i anapamu” 3 eanysi 3HaHb 14 «EneKkmpuyHa
iHXceHepia» 3a cneyianvHicmio 141 «EnekKmpoeHep2emuKa, e1eKMPOMEXHIKAG Ma eeKmpoMeXaHiKa».

Memoto Hae4yanbHOIi OucyunaiHu € GOPMYBAHHA mMaA 3AKpirNAeHHA y cmyodeHmie HAcmyrnHux
KomMmmnemeHmHocmedli:

3020/16Hi KOMIemeHmMHoCcMmi:

3K01 — 30amHicmb 0o nowyky, 06pobaeHHs ma aHai3y iHghopmauii 3 pizHUX Oxcepen;



daxosi KomnemeHmMHocmi:

®K12 — 30amHicms po3pobaamu naaHu i npoeKkmu 014 3abe3nevyeHHA 00CAZHEHHA NocmasaeHor
rnesHoi' Memu 3 ypaxy8aHHAM 8Cix acriekmis npobsaemu, Wo 8UPiLLYEMbCH, BKAOYAOYU BUPOOHUYMBO,
eKcrnayamauito, mexHiyHe ob6csy208y8aHHA mMa ymusnizayito 06/100HAHHA eneKkmpoeHep2emuYHuUX,
eneKmpomexHiYHUX ma eneKmpoMexXaHiYHUX KOMIAEKCI8;

®K14 — 30amHicmb 8ukopucmosysamu npo2pamHe 3abesnevyeHHA 019 KOMIM'tomepHO20
MOOes08AHHA, A8MOMAMU308aHO20 [MPOEKMYBAHHSA, (A8MOMAMU3080H020 8UPObHUYMSBa |
asmomamu3o8aHoi  po3pobKu abo KOHCMPYKBAHHA  esnemMeHmie  eneKkmpoeHepaemuyHuXx,
eneKmpomexHiYHUX ma enieKmpPoMexaHiYHUX cucmem;

®K18 — 30amHicmb modenrosamu ma 00cnioxcysamu 3a 00MOMO20K CY4YaCHUX MPOo2PAMHUX mad
anapamHux 3acobie XxapakmepucmuKu i3uyHUX (eneKmpomazHimHux, menaosux, 8ibpayiliHux
mouwj0) nosnie 8 eneKMpuU4YHUX MAWUHaXx i anapamax;

®K20 — 30amHicmbe aHanizyeamu i BUKopucmosysamu ompumMaHi pe3yaemamu po3poboK HOBIMHix
munie enekKmpuYyHUX MAWUH ma anapamie 078 nodanbwoi ix Komepuianizauii 8 ckanadi cmapman-
rnpoeKkmis, y momy 4ucni 004 npoodaxcy niyeHsili i mpaHcpepy mexHonoeail.

Mpedomem Has4yanbHOi AucyunaiHU — MA208i eneKMpPUYHi 08U2YHU, MA208i 2eHepamopu, msaA208i
mpaHcgopmamopu ma iHWe esnekmpomexaHiyHe obs1a0HAHHA, AKE 8CMAHOB/AEHE HA MPAHCMIOPMHUX
3acobax pi3Ho20 muny. lpu sus4yeHHIi OUCYUNAIHU 3HAYHY y8azy npudineHo aHanizy 6a308umM NOHAMMAM
es1eKMpPOMexXaHiYHOI YacmuHU mpaHcrnopmy, Memooam CmMEOPEeHHA MamemMamu4yHuUx mooesnel ma208ux
en1eKMpPUYHUX MAWUH, GA120pUMM iX aHAi3y, Memooam npoeKkmys8aHHA, mowo.

MpozpamHi pe3zynbmamu Ha8YAHHSA, HA hOPMYBAHHA MA MOKPAWEHHA AKUX CIIPAMOBAHA ducyunsiHa:

MPHO1 - 3Haxodumu s8apiaHMu nidsuUWEHHA eHepaoeghekmusHocmi ma  HadiliHocmi
e/1eKMpPoeHepP2eMuUYH020, eNEKMPOMEXHIYHO20 Ma  eneKMpPoMexaHiyHo2o 0671a0HaHHA U
8i0MN0BIOHUX KOMII/IEKci8 i cucmem;

MPHO7 — Bonodimu memodamu mamemamuyHo20 ma hi3u4Ho20 MoOen8aHHA 06°ekmis ma
npoyecis y enekKmpoeHep2emuYHUX, es1eKmpPomexHiYHUX ma eseKmpoMexaHiyHUx cucmemax;

MPH10 — lMpeseHmysamu mamepianu 00CAi0#eHb HA MIXCHAPOOHUX HAYKOBUX KOH(epeHyisx ma
cemiHapax, Npucea4YeHuUx cy4acHuUmM npobaemam e obaacmi enekmpoeHepaemuKuU, eneKmpomexHiku
ma enekKmpoMexaHiKu;

MPH15 — NoedHysamu pi3Hi hpopmu HayKos8o-00cni0HOi pobomu i MPAKMUYHOI QianbHOCMI 3 Memoro
Mo00/IGHHA PO3puUBY MIiXC MEOPIED | MPAKMUKOI, HAYKOBUMU OOCAZHEHHAMU i iX MPAaKmMu4HoOH
peanizayiero;

MPH20 - BuAsnamu OCHOBHI YUHHUKU mMa mMexHiYHi npobaemu, wWo MOMyms 3a8axcamu
8MPOBAOHEHHIO CYYACHUX MemMo0i8 Kepy8aHHA eneKmpoeHep2emMu4YHUMU, e1eKMPOMeXHiYHUMU ma
ef1eKMmpoMexaHiYyHUMU cucmemamu;

MPH21 — 3Hamu cy4acHi memoou MmamemMamu4H020 MOOeI0BAHHSA efeKmMpPUYHUX MAWUH i anapamis,
eneKmpoMexaHivYHUX rnepemaeoprosayie eHepzii, en1eKmpomMexaHiuHUX KOMIAEKCis;

NMPH24 — [lposodumu MOHIMOpPUHZ ma 0iGe2HOCMYBAHHA  e/neKmpoeHepe2emuyHoe0 ma
esieKmpomexaHiyHo2o 06/1a0HAHHA | yCMAamKy8aHHA, 6CMAHOB8/11080MU OCHOBHI NMPUYUHU 8UX00Y 3
7100y 8 rnpoyeci ix ekcrnayamauii.



2. MNpepekBi3nTK Ta NOCTPEKBI3UTU AUCLMNAIHK (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

Lna ycniwHo20 3aC80€HHA OUCYUMAIHU cmyOeHm Mno8uHeH 80700imu meopemu4yHoo 6a3010 MAaKux
ducyunaid aKk: «Buwa mamemamuKka», «3a2asnbHa gizuka», «TeopemuyHi OCHOBU es1eKmMpPOmMexHIKU»,
«EnekmpuyHi mawuHu», « OCHO8U a8MomMamu308aHO20 MMPOEKMYB8AHHA e1eEKMPUYHUX MAWUH», « Teopia
asmMomMamuyHO20 KepyB8aHHA».

LAucyunniHa “Tdzosi enekmpuyHi mawuHu” 3a6e3nedyye maki crneuianvHi OucyunaiHu: “EaekmpuyHi
MAWUHU cucmem asmomamukxu”, “CneyiansHi enekmpuyHi mawuHu”, “Haykosa poboma 3a memoro
maeicmepcbKoi ducepmauii”, mouwjo.

3. 3MmicT HaBYaNbHOI AUCLUNIHN
LucyunaiHy cmpykmypHo po3nodineHo Ha 6 po3dinie, a came:

1. 3azanbHi gidomocmi npo mazosuii enekmponpueoo, 00 AK020 88ililisU MUMAHHS MpPOo: OCHOBHI 8UOU
ms2u Ha 3a1i3HUUAX YKpaiHu i ceimy; pieHAHHSA pyxy nomseay; i3udyHi OCHOBU YyMEOPEHHS Cuau msau;
8UOU MA208UX eAEKMPUYHUX MAUWUH.

2. KonekmopHi msazoei enekmpoodsuayHu, 00 AK020 88iliWAu NMUMAHHA MPOo: 8/1ACMUBOCMIi MA208UX
enekmpodsuayHie (TE/) nocmiliHozo cmpymy;, mamemamu4Huli onuc ma xapakmepucmuku TE/[
nocmiliHozo cmpymy; TEL nyabcyro4o2o cmpymy; KOMymauis 8 KonekmopHux TE/.

3. be3koneKMopHi mazoei enekmpoodsu2yHu, 00 AKO20 88iliWAU NMUMAHHA NPO: ACUHXPOHHI MA208i
enekmpoodsuzyHu (AT/A); 3aKOH YacmomHo20 peayntoeaHHA AT/, seHMunbHi mA208i 08u2yHU; MA208i
0suz2yHU eniekmpomobins; niHiliHi mAazosi enekmpoosu2yHu.

4. [JonomiycHi mazosi eneKMpuYHi MawuHU i mpaHcgpopmamopu, 00 AK020 88ililiaAu MUMAHHA Mpo:
3020/1bHi NOAOHEHHSA MPo 00NOMIXCHI MA208i enekmpuyHi mawuHu (TEM); OesKi sudu A0nomincHUX
TEM; msazosi mpaHcghopmamopu enekmpopyxomozo CKaaody.

5. Cucmemu 0X0a1003#E€HHA MA208UX €NEeKMPUYHUX MAWUH, 00 AKO20 88iliWaAu MUMAHHA Mpo:
B8EHMUAAYIA MA208UX eNeKMPUYHUX MAWUH, HO2PiBAHHA U OXOMN00MEHHA MA208UX €NeKMpPUYHUX
MAWUH; Hazepieocmilikicme i3onauii 8 TEM.

6. [MpoekmysaHHA ma eunpob08y8aHHA MA208UX eNeKMPUYHUX MAWUH, 00 AKO20 88iliWaAu MUMAHHA
npo: ocobnusocmi npoekmysaHHa TEM; eunpobysaHHa TEM; 8U3HQYE€HHA OCHOBHUX
xapakmepucmuk i KK/.

4. HasuyanbHi matepianu Ta pecypcum

OcHo8Hi iHgopmauiliHi pecypcu:

1. TAeosi eneKmMpu4Hi  MAWUHU  e1eKmpopyxomozo CKAady: Has4anbHuli  nocibHuk /
B.M. Be3pyy4eHko, B.K. BapyeHko, B.B. Yymak. [lHinpo: Bud-so [lHinponemp. HAy. yH-my 30s1i3H.
mpaHcn. im. akad. B. J/lazapaHa, 2003. 252 c. — ISBN: 966-8471-00-8.

2. Tazosi enekmpuyHi 0sueyHu. 3a pedakyieto douyeHma K.m.H. 0.C.Kopobkosa. / B.4. ®nopa.
3anopincca: IngpopmauyiliHa cucmema iElectro, 2011. 318 c.

3. Hughes A. Electric motors and drives: Fundamentals, types, and applications. 3rd ed. Oxford :
Elsevier/Newnes, 2006. 410 p. — ISBN-13: 978-0-7506-4718-2

4. Robert Henry Smith. Electric Traction. Franklin Classics, 2018. 500 p. ISBN: 978-0-3439-6194-7



5. M. A. Chaudhari, S. M. Chaudhari. Modern Electric Traction [eBook]. 2nd ed. : Nirali Prakashan,
2018. 205 p. — ISBN: 978-9-3516-4325-8

6. AucmaHuyiliHuli kypc:
«TAz08i enekmpu4Hi mawuHu» https://do.ipo.kpi.ua/course/view.php?id=209

LHodamekosi:

7. Hanapa KO. b., Bacunves B. €. Teopia mAazosozo enekmpornpusoda: Memoou4yHi 8KazieKu 00
BUKOHAHHA Kypcosoz2o npoekmy "[IpoeKmy8aHHA mMsA208020 ACUHXPOHHO20 OsueyHa" [/
AHinponemp. Hay. yH-m 3aai3HUYH. mpaHcn. im. akademika B. JlazapaHa. - 4., 2008. - 44 c.

8. Ta208i enekKMpuUYHi MAWUHU: MemoOUYHi B8KA3i8KU 00 BUKOHAHHA nabopamopHux i yuyboso-
0ocnioHuUybKux pobim / yknao.: B. M. Be3spyyeHko, C. /1. Mapikyua. [Hinponemp. Hay. yH-m
3a1i3H. mpaHcn. im. akao. B. J/lazapaHa. — [. : Bud-eo AHinponemp. HAY. yH-mYy 30:i3H. MPAHCI.
im. akad. B. JlazapaHa, 2012. - 43 c.

9. MemoOu4Hi 8Ka3iBKU 3 8UBYEeHHA OucyunaiHu "TA2o8i eneKMpu4yHi 08uU2YyHU" Ma BUKOHAHHA
KOHMpOoAbHUX 3a80aHb 0718 cmydeHmis crneyianbHocmi 7.050702 "Eaekmpuy4Hi mawuHuU ma
anapamu" ycix gpopm HaB8YaHHA / YKAao. Kagh. enekmpuyH. MawuH 3anopisbK. HaY. MexH. yH-m. —
3anopincea, 3HTY, 2011 - 19 c.

HaByanbHUIA KOHTEHT

5. MeToguKa onaHyBaHHA HaBYa/IbHOI AUCLUNANIHU (OCBITHLOrO KOMMNOHEHTA)

Jlekyilini 3aHAMmMsA
Neo Hazea memu nekuyii ma nepesik 0CHOBHUX MUMAHb
3/n (nepenik dudakmu4Hux 3acobis, NocunaHHA Ha iHopmayiliHi Oxepena)

1 | Po3pgin 1. 3aranbHi BiAOMOCTi NPO TATOBUM eNneKkTponpusos,
Tema 1.1. OcHOBHIi 8UOU MsA2u Ha 3aai3HUYAX YKpaiHu i ceimy
o EnekmpuyHuli ma mennosuli mazosuli npusod, ix ocobsusocmi ma rnopieHAHHA

o EneKmpu4yHa mAaz2a Ha 3a1i3HUUAX YKpaiHu i caimy

o TexHiIKo-eKOHOMIYHI nepesaau eaekmpu4yHoi maau
nimepamypHi 0xcepena: [1]c. 6-7;
oucmaHyiliHul Kypc «Ta208i enekmpuyHi MawuHu», nekyia 1. 4.1
https://do.ipo.kpi.ua/course/view.php?id=209#section-2

Tema 1.2. PieHAHHA pyxy nomsz2y
o Cunu, wo diromb Ha nomse. PisHodito4a cus, wo 0itome Ha Nomsaa
o KiHemuy4Ha eHepzia nomsazy
o IHepyis obepmosux mac ma chakmopu, Wo il 8U3HAYAOMb

nimepamypHi Oxcepena: [2] c. 8-10.
oucmaHruyiliHuli Kypc «Ta208i enekmpuYyHi MawuHu», nekyia 1. 4.2
https://do.ipo.kpi.ua/course/view.php?id=209#section-2

2 | Tema 1.3. Di3uyHi 0CHOBU ymBOPEHHA cunu mazu

o CmpyKmypHa cxema msaz08020 rnpusooa

o [lpouyec peanizayii cunu mazu. BusHayeHHA cunu maAzu 08uzyHa
o Knacugikauyia yaeneHo npo cuny mazu 08u2yHa



https://do.ipo.kpi.ua/course/view.php?id=209
https://do.ipo.kpi.ua/course/view.php?id=3188#section-2

nimepamypHi Oxcepena: [2] c. 10-11.
oucmaHyiliHull Kypc «TA208i eneKmMpuYHi MawuHuU», nekyia 2. 4.1
https.//do.ipo.kpi.ua/course/view.php?id=209#section-2

Tema 1.4. Budu mazosux eneKmMpu4HUX MawuH
o OCHOBHi BU3HAYEHHA
o Knacugpikayia TEM 3a npusHa4eHHAM ma 3a poOoM cmpymy
o Pexcumu pobomu TEM. Ymosu pobomu TEM
o Bumoeu, wo nped’sensromecs 0o TEM
nimepamypHi Oxcepena: [1] c. 8-10.
oucmanyiliHull Kypc « Ta2o8i enekmpu4Hi MawuHu», nekyis 2. 4.2
https://do.ipo.kpi.ua/course/view.php?id=209#section-2

Po3gin 2. KoneKTopHi TArosi eNeKTpoaBUryHu
Tema 2.1. Banacmusocmi TE[] nocmiiiHo2o cmpymy
o Tunu ma ocobausocmi KOHCMpyKyii ma pexcumie pobomu TE/Z nocmiliHozo cmpymy
o XapakmepucmuKu ¥usseHHA MmA208020 MPAHCIopmy nocMitiHUmM cmpymom
o lMomeHnuyiliHa cmilikicme TE/] i cnocobu ii 36inbuweHHs
o HomiHaneHi ma epaHuy4Hi napamempu TE/Z nocmiliHo2o cmpymy
nimepamypHi 0xcepena [1] c. 8-25, c. 95-120;
oucmaHuyiliHuli Kypc «TA208i eneKmMpuYHi MAWUuHU», neKyia 3
https://do.ipo.kpi.ua/course/view.php?id=209#section-3

Tema 2.2. Mamemamuy4Huli onuc ma xapakmepucmuku TE/] nocmiliHo2zo cmpymy
o PigHaHHA 83aEM038°a3Ky napamempis TEL nocmiliHozo cmpymy (p-HS Harnpye,

momeHmis, KK/l, mowo)
o MexaHiuHi ma mazosi xapakmepucmuku TEL nocmiliHo2zo cmpymy 3 He3an1eHHUM,
ocni0o08HUM MA 3MilaHUM 36YOHeHHAM
o PeeynrwsaHHa weudkocmi obepmaHHa TEL nocmiliHozo cmpymy
nimepamypHi Oxcepena: [1] c. 25-39.
oucmanyiliHull Kypc « Ta2o8i enekmpu4Hi MawuHuU», 1eKyis 4
https://do.ipo.kpi.ua/course/view.php?id=209#section-3

Tema 2.3. TE/[] nynbcyro4o20 cmpymy
o XapakmepucmuKa rysns6CyrY020 HUBAEHHA

o Ocobausocmi pobomu TE/ npu nyascayii cmpymy

o Komymauia TE/] npu nynscayii cmpymy

o Bmpamu e TE/ npu nynscayii cmpymy
nimepamypHi Oxcepena: [1] c. 72-94.
oucmanyiliHull Kypc « Ta2o8i enekKmpuYHi MauwuHU», 1eKyisa 5
https://do.ipo.kpi.ua/course/view.php?id=209#section-3

Tema 2.4. Komymayia e KonekmopHux TE/]
o Kpumepii oyiHKu AKocmi Komymauyii




o

o

lpu4vuHU iCKpPiHHA WimoK
YmeopeHHA dyau Ha Konekmopi

o 3acobu nokpaweHHs Komymauyii

nimepamypHi Oxcepena: [1] c. 40-62.
oucmanyiliHull Kypc « TA2o8i enekmpuvHi MawuHU», 1eKyisa 6
https.//do.ipo.kpi.ua/course/view.php?id=209#section-3

Po3gin 3. Be3KONEeKTOpPHI TAroBi eN1eKTpoaABUryHU

Tema 3.1.

@)
O
O

@)

AcuHxpoHHi TELQ (ATA)
302as1bHi NOAOHEHHA

OcHosHi napamempu i eski ocobsausocmi KOHcMpyKyii AT/]
Cnocobu xueneHHA AT/]
Ocobnusocmi subopy napamempis npu npoekmysaHHi AT/

nimepamypHi 0xcepena: [1] c. 132-134, c. 149-158; /2] c. 185-186
oucmanyiliHull Kypc « Ta208i enekmpuYHi MauwuHu», 1eKyisa 7
https://do.ipo.kpi.ua/course/view.php?id=209#section-4

Tema 3.2.

o

o

@)

@)

3aKOH 4acmomHo20 pe2ynoeaHHA AT/]
Cxema 3amiueHHA YacmomHoKeposaHo20 AT/l

3akoHuU KocmeHKo 0515 yacmomHoz2o pezyntoeaHHs AT/ Ha pizHUx emanax pobomu
dsuzyHa

PezynrosaHHa weuOKocmi i cunu mazu. PopmysaHHA MA208UX XAPAKMeEPUCMUK
EnekmpomazHimHi npoyecu 8 YacmomHopezysnibosaHomy AT/

nimepamypHi 0xcepena: [1] c. 134-148.
oucmanyiliHuli Kypc «Ta2o8i enekmpu4Hi MawuHU», 1eKyisa 8
https://do.ipo.kpi.ua/course/view.php?id=209#section-4

Tema 3.3.

o

@)

o

o

BeHmusnbHi mazosi dsuayHuU
MpuHyun dii BeHMUuUMbHO020 MA208020 08U2YHA

BeHmunbHuli 08u2yH AK CYKyrnHIiCMb CUHXPOHHOI MAWUHU i nepemeoptosaya
yacmomu i ¢pas

lyck 8eHMUsIbHO20 MA208020 08U2YHA

Ocobnusocmi KOHCMpYKUii

nimepamypHi 0xcepena: [1] c. 122-131.
oucmanyiliHull Kypc « Ta2o8i enekmpuyHi MauwuHuU», neKkyisa 9
https://do.ipo.kpi.ua/course/view.php?id=209#section-4

10

Tema 3.4.

o

o

o

Tazoei dsu2yHuU enekmpomobina
Tunu enekmpoxcusneHHsA 8 enekmpomobinsx

Pezynrto8aHHA HaNpyau #usneHHA enekmpoosuzyHis enekmpomobina

Budu KOMNOHYB8AHbL enemMeHmis mA208020 esnekmponpusody enekmpomobinie
Po3smiweHHA enekmpooguayHie 8 enekmpomobinsax

Momop-Koneco. BusHayeHHA. lepesazu ma HedoniKu

JlsueyHu, w0 8UKOpUCMOBYHOMbCA 071 MOMOP-Koseca

JlsueyHu nocmiliHo2o cmpymy 019 MOmop-Koseca



https://do.ipo.kpi.ua/course/view.php?id=3188#section-4

ACUHXPOHHI 08U2YHU 3 KOPOMKO3AMKHEHUM POMOPOM 0719 MOMOpP-Koseca

O

o [JdeueyHu 3 nocmiliHUMU mazHimamu 0718 MOMOopP-Kosec
o BeHMuUsbHO-peakmusHi 08uayHuU 07158 MOMop-Koaeca
o [lopisHAHHA xapakmepucmuK ma eubip onMumManbHo20 08U2YHA O/ MOMOP Kosneca

nimepamypHi Oxcepena: [4] c. 174-220.
oucmanyiliHull Kypc « Taeo8i enekmpu4Hi MauwuHu», aekyia 10
https://do.ipo.kpi.ua/course/view.php?id=209#section-4

11,
12

Tema 3.5. JliHiliHi mazoei enekmpodsuzyHu
o [lMpuHyun 0ii niHiliHo20 Msa2o08020 enekmpodsuzyHa

o Knacugirkayia JITEQ
o [epesaau i HedoniKu niHiliHUX TE]
o Kpaliosi echekmu 8 niHiliHux TE[
o ACUHXPOHHI niHiliHi TEA
o IHwi munu ninidHux TEJ
nimepamypHi Oxcepena: [2] c. 215-247, c. 249-271.

oucmanyilHull Kypc « Taeosi enekKmMpu4Hi MawuHu», nekyia 11 ma nekyia 12
https://do.ipo.kpi.ua/course/view.php?id=209#section-4

13

Po3gin 4. AonoOMiXKHi TAroBi eNeKTPUUYHi MallMHMU i TArosi TpaHcpopmaTopu
Tema 4.1. 3az2anbHi nonoxceHHa npo donomincHi TEM

o Knacugikayis donomixcHux TEM

o JMonomixHi MawuHu enekmpososie NnocmiliHo2o i 3MiHHO20 cmpymy

o [lpusHayeHHA ma ocobausocmi KOHCMPYKYii i pexcumie pobomu
nimepamypHi Oxcepena: [1] c. 159-168.

oucmaHyiliHull Kypc «Ta208i enekmpuYHi MawuHu», nekyia 13. 4.1
https://do.ipo.kpi.ua/course/view.php?id=209#section-5

Tema 4.2. [eaki sudu donomincHux TEM
o Poswennrsay ¢as, npusHavyeHHs, NpuHYUn 0ii i cxema nioKaoYeHHs

o EnekmpomawuHHI nepemesoprosayi i 2eHepamopu yrnpasniHHA
o AinbHUKu Hanpyau
nimepamypHi Oxcepena: [1] c. 169-178.

oucmaHuyiliHul Kypc «TA208i enekmMpuYyHi MawuHu», nekyia 13. 4.2
https://do.ipo.kpi.ua/course/view.php?id=209#section-5

14

Tema 4.3. Tazoei mpaHcghopmamopu eseKmpopyxomMmoz0 CKaaoy
o [pusHayeHHA mA208uUx mpaHcgopmamopis i ymosu ix pobomu

o KoHcmpyKuyis, cucmema pezynro8aHHA HAnpyau ma oxXon00H#eHHS MA208ux
mpaHcgopmamopis
o CyyYacHi 8udu msaz208ux mpaHcgopmMamopis
nimepamypHi Oxcepena: [1] c. 217-229.

oucmaHyiliHull Kypc «Ta208i eneKmpuYHi MawuHU», neKyia 14
https://do.ipo.kpi.ua/course/view.php?id=209#section-5



https://do.ipo.kpi.ua/course/view.php?id=3188#section-5

15 | Po3gin 5. Cuctemn oXoNoaXKeHHA TATOBUX €/IeKTPUUYHUX MALLUH
Tema 5.1. Benmunsyis TEM

o Budu cucmem seHmunsauii TEA

o CmamuyHuli i OuHamiyHul Hanopu nosimps

o XapakmepucmuKu seHMuUAAYiliIHUX cucmem

o [lpuHyunu po3paxyHkie seHmMunayitiHoi cucmemu TEM

o AepoOuHamivyHi xapakmepucmuKu: O4UUWEeHHA i pinompayis nogimps

nimepamypHi Oxcepena: [1] c. 177-197.
oucmanyiliHull Kypc « Ta2o8i enekmMpu4Hi MawuHu», nekyis 15
https://do.ipo.kpi.ua/course/view.php?id=209#section-6

16 | Tema 5.2. HazpisaHH#A ii oxonodxceHHa TEM

o Haepisocmilikicme i3onayii

o [llepeepis i lio2o 8UBHAYEHHA

o OCHOBHI on10}#eHHA Meopii Ha2PiBAHHA

o Bu3HauyeHHs Kpusux Hazpisy i 0X0N00IEHHA
nimepamypHi Oxcepena: [1] c. 198-216.
oucmanyiliHull Kypc « Ta2osi enekKmpu4Hi MauwuHu», nekyia 16
https://do.ipo.kpi.ua/course/view.php?id=209#section-6

17 | Po3pgin 6. poeKTyBaHHA Ta BUNPOOYBaHHA TATOBUX €/IEKTPUUYHUX MALLUH
Tema 6.1. Ocobausocmi npoekmyeaHHA TEM

o labapumHi ymosu po3miujeHHA Ha enekmpopyxomomy cKnaoi

o Bubip ocHosHux napamempis TE/]

o Ocobausocmi KoHcmpyrosaHHA TE/]: aKopsa, 06bMomKu, Kosnekmopa

nimepamypHi 0xcepena: [2] c. 137-182.
oucmanyiliHull Kypc « Ta2osi enekmpuvHi MawuHU», nekyia 17
https://do.ipo.kpi.ua/course/view.php?id=209#section-7

18 | Tema 6.2. BunpobysaHHa TEM
o Cucmemu i cxemu surnpobysaHs KonekmopHux TEM

o Bu3HayeHHA OCHOBHUX XapakmepucmuK i KK/
o Ocobausocmi sunpobysaHs AT/l i donomixcHux TEM
o Cucmemu i cxemu seHmunAayitiHux i menaosux sunpobysaHs TEM

nimepamypHi 0xcepena: [1] c. 230-247.
oucmanyiliHull Kypc « Ta2osi enekmpu4Hi MawuHu», nekyis 18
https://do.ipo.kpi.ua/course/view.php?id=209#section-7

MpakmuyHi 3aHAMMA

[MpakmMuyYHi 3aHAMMA HABYAAbHUM MAAHOM He repedbayeHi.



https://do.ipo.kpi.ua/course/view.php?id=3188#section-5
https://do.ipo.kpi.ua/course/view.php?id=3188#section-5

JlabopamopHi pobomu

JlabopamopHi pobomu Ha84as16HUM MAAHOM He nepedbayeHi.

6. CamocrTiiiHa poboTa cTygeHTa

No 3/n Bud camocmiliHoi pobomu KinbKicmo
200uH CPC
lideomosKka 0o ayOumopHuUX 3aHAMb 36
Mioecomoska 0o MKP 30
lideomosKka 0o eK3ameHy 48
PA30M: 114

MoniTnKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCUUNNIHW (OCBITHBOrO KOMMNOHEHTA)

Cucmema 8umMoe, AKi 8UK1AO0AY cmasume neped cmyoeHMmMom:

npasuna 8i08i0y8aHHA 3aHAMb: 8i0N08iOHO 00 [losI0MEHHA Mpo cucmemy OUiHHOBAHHSA
pe3ynbmamis HasuaHHA 8 K[l im. lzops CikopcbKkoz2o (3ameepdiceHo ma yeedeHo 8 0il0 HAKA30M
8i0 14.09.2020 p. Ne 1/273, 3i 3miHamu, 8HeceHUMU Hakazom 8id 03.05.2022 p. Ne HOH/131/2022)
3a60poHeHO oyiHoeamu npucymHicme abo 8idcymHicme 3006y8aya Ha ayOuUmMopHOMY 3aHAMMI,
8 momy 4ucai Hapaxosysamu 3aoxo4ysasnbHi abo wmpagHi 6aau. BidnosioHo 0o PCO daHoi
ducyunniHu 6aau Hapaxosyome 3a 8i0rosiOHi 8UOU HABYASIbHOI AKMUBHOCMI HA neKUiliHux
30HAMMAX. BUKOHAHHA MOOYs1bHOI KOHMposabHoi pobomu (MKP) 3 ducyunniHu € 0608°93K08010
YMOBOI0 00MYCKY 00 eK3aMeHY;

npasusaa nogediHKU HA 3aHAMMAX: CMyOeHmM MAE MOXAUBICMb ompumysamu 6asu 3a 8i0No8ioHiI
8UOU HABYA/MbHOI GKMUBHOCMI HA AeKUilIHUX ma rnpakmuyHUx 3aHammsx, nepedbayeHi PCO
ducyunnidu. BukopucmaHHs 3acobie 38°’a3Ky 0414 NOWwyKy iHpopmauii Ha 2y2n-0ucKy 8uKaaoaya, 8
iHmepHemi, 8 oucmaHuitiHomy Kypci Ha naamagopmi Cikopcoruli 30iliCHIOEMbCA 30 yMOBU BKA3IBKU
8uUKnaoaya;

npasusa NPU3HAYeHHA 300X04y8aabHUX ma wmpagHux banie: 3aoxo4vyeasnsbHi ma wmpagHi 6anu
He 8x00Amb 00 0CHOBHOI wkKanu PCO, a ix cyma He nepesuwye 10% cmapmosoi wkanu.
3aoxouysanbHi 6anu Hapaxosytome 3a y4yacme y pakyabmMemcbKUx ma iHCMumymcbKux
onimniadax 3 oucuyunaiHu «TH208i enekKmMpPu4Hi MAWUHU», y4acmb y (aKysabmMemcoKux ma
IHcmumymceKux HayKosux KoHgpepeHuiax. LmpagHi 6anu Hapaxosylome 3a HeC80EYACHE
BUKOHAOHHA MKP;

nonimuka 0ednaliHie ma nepeckaadaHs: AKUWo cmydeHm He rnpoxoous abo He 3’asusca Ha MKP,
lioeo peaynemam ouyiHoemoca y 0 6anis. lNepecknadaHHA pe3ynemamie MKP He nepedbayeHo;

nonimuka wodo akademiyHoi OobpoyecHocmi: Kodekc uyecmi HauioHanbHO20 MexHIYHO20
yHigepcumemy YkpaiHu «Kuiecbkuli nosimexHiyHuli iHcmumym imeHi lzopsa CikopcbKo2o» 8i0 5
keimHa 2021 p. (https://kpi.ua/code) ecmaHo8s0€ 302a76HI MOPAsbHI MPUHYUNU, Mpasuna
emuyHoi nogediHKu oci6 ma nepedbayae noaimuKky akademiyHoi dobpoyecHocmi 0a4 ocib, wo
npaurooMs i HABYAOMbLCA 8 YHiBepcumemi, AKUMU 80HU MAOMb Kepyeamucs y c8oili isabHocmi,
8 MOMY Yucai Npu BUBYEHHI MA CKAAOAHHI KOHMPOsAbHUX 3ax00ie 3 oucuunniHu «Ts208i
eneKmMpPUYHi MAWUHU»;

npu 8UKOPUCMAHHI Yugposux 3acobis 38’A3Ky 3 suknadayem (MobinbHUll 368’A30K, eNeKMpPoHHA
nowma, nepernucka 8 MeceHOxtepax i couy. mepexax mouwo) HeobxiOHo dompumysamucs
30201bHONPUUHAMUX eMmUYHUX HOPM, 30Kpema bymu egiysusum ma obmexcysamu CrinKy8aHHA
poboyum 4acom 8UKnaoda4a.




8. BuAM KOHTPONIO Ta PEATUHIOBA CUCTEMA OLLIHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)

MomouyHuii KoHMpone: ModynsHa KoHMposasHa poboma (MKP), aska cknadaemosca 3 mpbOX YACMUH.

KaneHOapHuii KoHmpons: nposadumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMOe cunabycy.

Cemecmposuli KOHMPOb: eK3aMeH

Ymoeu donycKky 00 cemecmpo8020 KOHMPOAO: 8UKOHAHHA MKP, cemecmposuli pelimuHe binbwe
30 6anis.

Tabauys sionogioHocmi pelimuHeosux 6asie OUiHKAM 30 yHiBepcUMemcbKO WKA/OH:

Kinbkicmeo 6anie OuyiHKa
100 ... 95 BiomiHHO
94 .. 85 Lyxce dobpe
84..75 Llobpe
74 ... 65 3adosinbHo
64 .. 60 LdocmamHeo
MeHwe 60 He3adosinbHo
He suxkoHaHi ymosu donycky He donyweHo

3azanbHa pelimuHao8a oyiHKG cmyodeHma nicas 3aeepueHHA cemecmpy ckaadaemeocs 3 basis,
OMPUMQAHUX 30:
® BUKOHAHHA 1 (cKNAO0AeEMbCA 3 MPbOX YaCMUH) MOOYMbHOI KOHMpPoabHoi pobomu (MKP).

JlabopamopHi

Prp MKP Rc Re R
pobomu

- - 60 60 40 100

MoOdynbHa KOHMpoavHa poboma

Bazosuli 6an — 20.
MakcumanseHull 6as 3a MKP —20 x 3 = 60 6anis.

Kpumepii oyiHO8AaHHA

e [losHe i moyHe 8UKOHAHHA — 20 6anis.

e Bidnosioi HemouyHi € oKpemi Hecymmesi nomunku — 11...19 6anie.
e Bidnosidi HenosHi, € okpemi cymmesi nomunxku — 1...10 6anis.

e Bjonosioi HenpasunbHi — 0 basnis.

KaneHdapHuli KoHMposab 6a3yemosca Ha nomoyHiti pelimuHeosili oyiHyi. Ymosoro nosumusHoi amecmauyii
€ 3HA4YEeHHA MOMOYHO20 pelimuHey cmydeHma He MeHwe 50% 8i0 MAKCUMQasnbHO MOM(/IUBO20 HA 4acC
amecmadujii.



dopma cemecmpo8o20 KOHMPOSIO — eK3aMeH

Ex3ameHayiliHa poboma cKnadaemoca 3 080X meopemuvHUX 3arMUMmMaHe.

AKwo nomoyHuli pelimuHe rc 2 0,6R, mobmo 60 6anis i binbwe —3a 6axcaHHAM cmydeHma, pelimuHzosuli
6as rc moxce bymu 3apaxosaHuli a8MoMamu4Ho 6e3 CKAa0aHHA EK3aMEHY.

AKkwo nomoyHuli pelimuHe rc 8 mexcax (0,3 ... 0,59)*R, mobmo 30 ... 59 6anie — cmydeHm 0608°3K080
BUKOHYE ek3ameHauiliHy pobomy.

MakcumarnsHa Kinbkicme banis ekszameHy — Re = 40 6anie.

N U AW

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

Kpumepii OUiHIOBAHHA eK3aMeHY

® [108He i NpasusibHe B8UKOHOHHA 3080QHHA,; 8uYepnHi i n02iyHi 8i0Noeidi Ha eci nuMaHHA (npu
HeobxiOHocmi, i Ha 0odamkoei) — Re = 35...40 6anis;

e gidnogidaroyu Ha NMUMAHHA, cmMmyOeHmM MPUNyCKAEMbCA OKPemMux MOMUSIOK, ane Moxce ix
sunpasumu 3a OOMOMO20I0 8UKAAOAYA, 3HAE BU3HAYEHHA OCHOBHUX MOHAMb i 8eaAUYUH
oucyunniHu — Re = 25...34 6anis.

® [108HE BUKOHAHHA 3080GHHA 3 CYMMEBUMU MOMUMKAMU, YaCMKOB8A 8i0rN08i0b HA MUMAHHA
ma/abo donyw,eHHA OKpemux Hecymmesux nomusoK npu 8ionoesioi Ha numaHHA. Bionosidi
HenocnidosHi i HeyimKi — Re = 15...24 6anis.

® HernosHe BUKOHAHHA (b0 HEBUKOHAHHA) 3080aHHA. Y 8i0nosidi cmydeHm npunycKaemoscsa
Cymmesux rnoMusioOK, He MOXce 8unpasumu MOoMUAKU 3a 00NoMo2ol0 8uKkaadaya. Bionosidi
HeKopekmHi, a 68 OesAKux eunadkax He egidnosidarome cymi  O0CmMassieHo20
numaHHA — Re < 15 6anie.

DopaTtkosa iHpopmauis 3 gucumnniHu (OCBIiTHbOro KOMMNOHEHTA)

Mepenik mem (NMumaHsb), AKi BUHOCAMbCA HO cemecmposuli KOHMPOb

[pu3Ha4YeHHs, CMPYKMypa ma OCHOBHI eneMeHmMuU msAz208020 esnekmponpusody. Knacugikayis
mszo8ux enekmporpusodis.

Ocobausocmi ymos pobomu msa208020 npugoody. [xcepena ¥usneHHs, W0 3aCmoco8yromsca Ha
en1eKmpopyxomomy CKaaoi.

XapakmepucmuKa eHep2emuvHUX MOKA3HUKI8 KOHMAKMHOI Mmepexi.

PigHaHHA pyxy nomsey. XapakmepucmuKa HOBAHMAMEHHSA MA208020 eneKmMpPoodsu2yHd.
LJuHamivHi cunu, wo dirome Ha mazosi 08u2yHuU. [MpUYUHU iX BUHUKHEHHA.

Xapakmepucmuka eHepeemu4HUX NOKA3HUKI8 08U2yH-2eHepamopHUX YCMAaHOBOK.

Ymosu pobomu mszosux 0s8uzyHie. Bumoeau, AKki cmaenameca 00 mAz2o8ux 0su2yHis. Pexcumu
pobomu TE/].

Bumoeu, wo nped'ssaaomocsa 00 XapakmepucmuK ma2o8020 eeHepamopd.

XapakmepucmuKu i pe2ynt08aHHA Hanpyau maz208uUx 2eHepamopie 3MiHH020 Cmpymy.

CninoHa poboma mensan08020 08uU2yHA | MA208020 2eHepamopa.

BusHayeHHA nomyxcHocmi msz208ux 08u2yHis.

Bu3sHayeHHA cxemu 3'€OHAHHA MA208UX eneKmpoosuU2yHig 3 0xcepesiom eHepaii.

Bu3HayeHHA HOMIHA/AbHOI Hanpyau msaeosux 08uU2yHie NocmiliHo20 i MysibCyroyo20 CMpymis.
HasanmaxcysansHi xapakmepucmuKu msazoeo2o 08ueyHa. Koegiuyienm HacuyeHHA 8 TE/L.
Bmpamu nomyxcHocmi 8 mazosomy 0su2yHi. KK mazosozo dsuzyHa nocmiliHo2o i nysnecyro4020
cmpymis.

Bu3Ha4YeHHA eneKmMpu4YHUX, MA2HIMHUX | MEXQHIYHUX 8Mpam 8 mAa2080My O8U2YHI.

Mpupoda OGodamKosux sempam MoOMyxHoOcmi 8 msA2o8oMy O08ueyHi. BusHayeHHs KK/] &
2eHepamopHomy (2anbmisHomy) pexcumi pobomu TE/].

EnekmpomexaHiyHi xapakmepucmuKu msazosux 08u2yHie.

Mopcmkicme wWBUOKICHUX XapaKkmepucmuKk ma208020 08U2YHA.

Poboyi xapakmepucmuKu msA2o8ux 08U2yHi8 MocmiliHO20 i My/bCyo4020 CMpPyMmis.



21.
22.
23.
24.

25.

lMepexiOHi npoyecu, Wo 8UHUKAOMb 8 MA208UX 08U2YHAX.

PezyntosaHHA weudKkocmi obepmaHHA mA208uUx 08U2YHI8.

Cnocobu eneKMpu4HO20 20aAbMYBAHHA 30CMOCOBYIOMbLCA HA €/1eKMpPOPYyXOMOMY CKAaOi.
Enekmpuy4Ha cmiliKicme 8 2a716MiBHOMY PeXCuMi.

PekynepamusHe 2anemMy8aHHA. Cmpym peKkynepayii. MueneHHA 0OMOMKU He3aneHHOo20
36y0xceHHS MA2080i MAWUHU rpu peKynepamusHoMy 2asbMy8aHHI.

LLIsudKicHa i MOMeEHMHA XapakmepucmuKku msaeos8020 08uayHa rpu ocnabseHomy 36y0HCeHH.
PezyntosansHi e1acmusocmi ms208020 08u2yHa.

26. [luHamiyHi cunu, wjo Oitome HA WiMKOB0-KOMeKMopHUl anapam msz2o8020 08U2YHA 34 Pi3HUX

27.

28.
29.

30.

31.

32.
33.

34.
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38.
39.
40,
41.
42,
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44,
45,
46.
47.
48.
49.

50.
51.

YMO8 i08ily8aHHA.

Ocobausocmi Komymauyii 8 Wimkoso-KonekmopHoMy anapami mszoeoz2o dsuz2yHa. Criocobu
MOKpaW,eHHA Komymauir.

Ocobnusocmi Komymauii 8 08U2yHaAX rys16CYHH020 CMPYMY.

Yacosi diaepamu Hanpyau i cmpymy HA8AHMAMCEHHA nokomomusa. KoegiuieHmu nynscayii
Harnpyau i cmpymy.

Cnocobu 3MeHWeHHA nyabcauyii cmpymy ma Ma2HIMHO20 [MOMOKY mA208020 O8U2YHA.
Bnacmusocmi 321a0xcyo4ux peakmopis.

Ocobnusocmi 3acmocy8aHHA KOMMEHCAyiliHOi obMomKku 8 msA208uUx 08U2YHAX MY/bCYHOY020
cmpymy.

Brinue nynbecayii AKipHo20 cmpymy Ha po3nodin iHOYKYii M0 20/108HUM MOHOCOM.

Briaue HecmabinbHOCMi Harnpyau HA nomeHuyiliHi diazpamu msAz2os8ux 08U2YHI8 My/1bCYY020
cmpymy.

MepexiOHi npouyecu, AKi Hallyacmiwe 8UHUKAOMb MPU HUBAEHHI eneKmpopyxomoz20 cKaady sio
KOHMAKMHOI Mepexi.

losHe piBHAHHA nepexiOHO20 npouyecy npu 8i0HOBAEHHI Hanpyau HA cmpymornpuimadi.
BpaxysaHHA 3mMiHHOCMI iHOYKyii 06MOMOK AKipHO20 Koa.

MepexioHi npouecu, w,o 8iobysaromsca 8 ma2o08omy 08u2yHi npu cmpubkonodibHomy nidsuuseHHiI
Hanpyau KOHMAKMHOI Mepei.

lMpoyecu 8 ACUHXPOHHOMY MA2080MY OB8UR2YHI.

EnekmpomazHimHuli MOMeHmM aCUHXPOHHO20 MA208020 08U2YHA 8 nepexioHOMY MpPouyeci.
MopieHAHHA 8nacmusocmell KOAEKMOPHUX | 6e3K0MeKmMOopHUX MA208UX 08U2YHIB.

BeHmunbHuli mazosuii 0su2yH. Mozo nepesazu neped KOAEKMOPHUM MA208UM O8U2YHOM.
HanisnpogioHUKo8i nepemeoprosadyi, AKi 3acmMoco8yromMe y 8eHMUAbHUX 08U2YHAX 3 HUBAEHHAM
8i0 KOHMAKMHOI Mepexti 3MiHHO020 | nocmiliHo2o cmpymy.

MazHimHe none 8 nogimpAHOMYy 3a30pi 8eHMUAbHO20 08U2YHA. Pe2ynto8aHHA wWeudKocmi
o0bepmaHHA 8eHMUMbHO20 08U2YHA.

Ocobnusocmi susHa4yeHHA EPC seHmMuabHO20 08u2yHa, (io20 MOMeHmMy Ha 8asay ma weuoKocmi
06epmaHHA 8 NOPIBHAHHI 3 MAWUHOK NOCMIUHO20 CMpPyMy.

Ocobnusocmi #cusneHHA ACUHXPOHHUX MA208UX 08uU2yHi8 8i0 iHeepmopa Hanpyau cmpymy.
PezyntosaHHA Yyacmomu 06epmaHHA ACUHXPOHHO20 MA208020 08U2YHA.

Fapmoniku M/C, wo 8UHUKAHOMb 8 ACUHXPOHHOMY MsA2080MYy 08U2YHI | ix 8naue Ha MoMeHm
dsuzyHa.

Bmpamu nomyxHocmi 8 GCUHXPOHHUX MA208UX 08U2YHAX MPU YACMOMHOMY Pe2yHBAHHI.
3acmocysaHHsA niHiliHUx mazosux 08u2yHie. Ix 8idmiHHocmi 8i0 06epmosux d8u2yHise.

byodosa i npuHuyun Oii niHiliHO20 ACUHXPOHHO20 08u2yHd. KOHCMpPyYyKMuUBHIi pi3Ho8UOU MAKUX
dsuzyHis.

Kpatiosi echekmu 8 niHiliIHOMY ACUHXPOHHOMY O8U2YHI.

KoHcmpykmueHe 8UKOHAQHHA | Knacugikayia niHilHUX CUHXPOHHUX 08U2YHi8.

52. /liHitiHul dsueyH nocmiliHo2o cmpymy (KOHCMpPYKMUBHE 8UKOHAHHA i NpuHyun 0if).
53. /liHiliHi seHMunbHi 08u2yHU (KOHCMPYKMUBHE BUKOHAHHA i MpuHyun Oii).

54.
55.

Ocobnusocmi niHiliHUX ACUHXPOHHUX 08U2YHI8 019 BUCOKOWBUOKICHO20 HA3EMHO20 MpPaHcrnopmy.
KiHyesi QuHamivHi i cmamuyHi ecpekmu 8 AiHilIHUX ACUHXPOHHUX 08U_2YHAX.
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62.
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64.

Ocobnusocmi 6yo0osu 06MOMOK 8 riHIlHUX ACUHXPOHHUX O8U2YHAX.

lpobnema cmeopeHHi 8UCOKOWBUOKICHO20 HA3eMHO20 MpPAHCrnopmy Ha npuHuyuni aesimayii
eKinaxcy.

CmeopeHHA enekmpoOuHaMiyHo2o nidgiwyeaHHA noi3da. 3acmocy8aHHS HAOMPOBIOHUX
esnekmpomazHimis.

KoHcmpykmueHa cxema i npuHyun 0ii Ma2HimHo20 nideiwy8aHHS 3 HY/1bOBUM MOMOKOM.
Mepesaau, aKi Mae niHilHUU CUHXPOHHUU 08uU2yH nepeod AiHIlIHUM ACUHXPOHHUM rpu 3dCMOCYBAHHI
Ha 301i3HUYHOMY MpPAaHcriopmi.

Cuna msaau 8 AiHIlIHOMY CUHXPOHHOMY 08u2yHi. KOHCMpyKuis 00poxcHb0i 06MOMKU MakKoz20
dsuzyHa.

AK Bitomb cusau no KOOPOUHAMHUM OCAM W/AAXY HA PyX eKinaxcy i wasx?

BusHa4yeHHA Maz2HIMHOI cuniu onopy pyxy eKinaicy.

BuszHayeHHA HE0bXiOHOI cunu msaau 8 cmasnomy i nepexioHoOMy PeXCUMax Pyxy eKirnaicy, 8uxo0a4u
3 cus oropy pyxy.

Cepmudpikamu npoxodxceHHA OUCMAHYilIHUX Yu OHAAlIH Kypcie 3a 8i0N08IOHO MEeMAMUKOI
MOXymob 6ymu 30pax08aHi 3a YyMOBU 8UKOHAHHA 8UMO02, HasedeHUx y [MO/I0KEHHI NMPO BUSHAHHA B KII
IM. Iropsi CIKOPCbKOIO PE3Y/IbTATIB HABYAHHS, HABYTUX Y HEGOPMA/IbHIA/IH®OPMAJ/IbHIN OCBITI
(3ameepdxceHo ma yeedeHo 8 dito Hakazom 8i0 09.05.2023 p. Ne HOH/157/2023)

Po6ouy nporpamy HaBYaNbHOI gucuunaium (cunabyc):

CknapeHo poueHTom Kadenpu enektpomexaHikm PEA, K.T.H., gou,. MNangerko 0. A.

YxBaneHo Kadpeapoto enekTpomexaHikn PEA (npotokon Ne 10 Big 19.05.2023 p.)

NoropgkeHo MeToauuHoto Komicieto PEA (npotokon Ne 10 Big 22.06.2023 p.)



