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Mporpama ocBiTHbOro KOMMOHEHTY

1. Onwuc HaBYanbHOI gUCLUNAIHWK, iT MeTa, NpeaMeT BUBYAHHA Ta Pe3y/IbTaTu HaBYaHHA
MeTolo BMBYEHHS AMCUMMNIHM € POPMYBaHHA Yy CTYAEHTIB TEOPETUYHUX 3HAHb i MPAKTUYHUX
HaBWYOK i3 N06YyA0BM TMNOBUX CUCTEM E/IEKTPONPUBOAA Ta PO3POOKMN ePEKTUBHUX ANTOPUTMIB KEPYBAHHA
ONA IX MPAKTUYHOro AocnigxeHHa. NpegmeTom AUCUUNAIHM BUCTYNAOTb OCHOBHI MPUHLWNAN CTBOPEHHA
CUCTEM ENEeKTPONPUBOAA, LLLO 3aCTOCOBYIOTLCA Y AiF0UMX MEXAHI3MaX, @ TAKOX NEPCNeKTUBHI pilleHHA, AKi
BiAMNOBIAAIOTb Cy4aCHUM TEHAEHLIAM PO3BUTKY €IeKTPOMEXaHIYHUX CUCTEM MALLWH | YCTAHOBOK.
MporpamHi pe3ynbTatu HaBYaHHA: (nP7) 34iMCHIOBATH aHanis npowuecis B
€/1eKTPOEHEPTETUYHOMY, E/IEKTPOTEXHIYHOMY Ta efNleKTpomexaHiyHoMy o6nagHaHHI, BigNOBIAHMX
Komnnekcax i cuctemax; (MP8) obupaty i 3acTocoByBaTM NpUAATHI MeTOAW AONA aHanNily i CUHTe3y
€/1eKTPOMEXAHIYHMX Ta ENeKTPOEHEePreTUYHUX CUCTEM i3 3aZaHMMKM NoKasHukamu; (MP9) ymitu
OLHIOBATM eHeproedeKTUBHICTb Ta HAAIMHICTb POBOTU ENEKTPOEHEPTETUYHUX, ENEKTPOTEXHIYHMX Ta
enekTpomexaHiyHux cuctem; (MP17) po3B’A3yBaTM CKAaAHI cneujiani3oBaHi 3a4adi 3 NPOEKTYBaHHSA i
TEXHIYHOro 06CNYroByBaHHA €NEKTPOMEXAHIYHUX CUCTEM, EIEKTPOYCTAaTKYBAHHA €/1EKTPUYHUX CTAHLiN,
NigCTaHLUiN, CUCTEM Ta MeEPEX.
2. MpepekBi3auTU Ta NOCTPEKBI3UTU (MicLe B CTPYKTYPHO-NOTiYHIA cXxemi HaBYaHHA 3a BignoBigHOO

OCBIiTHbOIO NPOrpamoto)

AucumnnniHa « ABTOMATM30BaHMN eIEKTPONPMBOA MALLMH Ta YCTAaHOBOK» CMIMPAETbCA HA 3HAHHA 1
YMiHHA, 3000yTi cTyaeHTaMM Nig, Yac BUBYEHHS TaKMX AUCUMNAIH, ASK « OCHOBM €NeKTPOMEXATPOHIKNY,
«TeopeTuyHi OCHOBM eNeKTPOTeXHiIKM», «TeopiAd aBTOMATUYHOIO KepyBaHHA eNeKTPOTEXHIYHUX
KOMNAeKCiB», «EnekTponpmneoa» Ta iHLWMKX.

3HaHHA Ta HaBUYKM, HADYTI NiJ Yac onaHyBaHHA ANCUUNAIHU « ABTOMATM30BaHUN €/IEKTPONPUBO/,
MaLUMH | YCTaHOBOK», € HeobXiaAHMMW Ans niarotoBkM ¢axiBLiB chnewiaNbHOCTI, AKi 3alMMaloTbCs
PO3B’A3aHHAM iHXEHepHUX 3aBAaHb Y ranysi eNIeKTPOTEXHIKM, @ TAKOXK CAYrytoTb 6a30to 418 No4aNbLIOrO
BUBYEHHA AUCUMNANIH, 30Kpema «MoaentoBaHHA eNeKTPOTEXHIYHUX Ta MEXAaTPOHHMUX CUCTEM» Ta IHLLKX.

3. HasuanbHi martepianu Ta pecypcu

ba3soBa nitepartypa

1. ABTOMaTM30BaHWI ENEeKTPONPMBOA, MalUMH Ta YCTAHOBOK: KOHCMEKT JieKuin [EneKTpoHHWUI
pecypc]: HaBy. nocib. ana 3006yBayviB cTyneHAa 6akanaBpa 3a OCBITHbOK MPOrpPamolo «IHKWUHIPUHT
iHTENEeKTyaNlbHUX  €NIeKTPOTEXHIYHUX  Ta MEXATPOHHUX  KOMMJEKCIB»  CreuianbHOCTI 141
«EneKkTpoeHepretTnka, eNeKTpoTexHiKa Ta enektTpomexaHika»/ 0.B. Yepmanux, O.B. OaHiniH, A.B. bocak.
N.B. Toponosa; KMl im. Iropa CikopcbKkoro. — EnekTpoHHi Tekctosi aaHi (1 dain: 3,09 M6anT). — Kuis : K|
im. Iropa Cikopcbkoro, 2021. — 60 c.

2. OCHOBM efNekTponpuBoAa BUPOBHMYMX MaWIMH Ta KOMMAEKCiB [TeKcT]: Hasy. noci6. / B.E.
BockoboiHuk, B.A. Bopogai, P.O. Boposuk, O.H0. HectepoBa — [.: HauioHanbHuin TY «[HinpoBcbKa
nonitexHika», 2021. — 254 c.

3. Cucrtema aBToMaTu3alii KepyBaHHA KBagpokonTtepa, Tixomipos K.A. / mar. guc.; YopHOMOPCbKMI
HauioHaNbHUM yHiBepcuTeT imeHi MeTpa Moruan; Mukonais; 2023.

4. Lessons In Electric Circuits copyright (C) 2000-2020 Tony R. Kuphaldt, under the terms and
conditions of the CC BY License. Volume Il —AC/Ch 13/ Loc 13.4

5. ABTOMATM30BaHW €NEeKTPONpPMBOA, MALWMH | YCTAaHOBOK. J1abopaTopHM  NPAKTUKYM
[EnekTpoHHMI pecypc] : HaB4. nocib. ans 3p06yBadiB cTyneHs 6akanaBpa 3a OCBITHbOK MPOrpamoro
CIHXUHIPUHT IHTENEKTYyaNbHUX ENIEKTPOTEXHIYHUX Ta MEXAaTPOHHUX KOMMNAEKCiB» cneuianbHocTi 141
EnekTpoeHepretTuKa, enekTpoTexHika Ta enekTpomexaHika / O. B. Yepmanux, A. B. Bocak, |. f.
MainpgaHcbkmin, A. A. MyreHos ; KMl im. Iropa Cikopcbkoro. — EnekTpoHHi Tekctosi gaHi (1 daiin: 858,83
K6anT). — Kuis : KMl im. Iropa Cikopcbkoro, 2022. — 31 c. — Ha3Ba 3 ekpaHa.

6. ABTOMATM30BaHWN €NEKTPONPMBOA MAWWMH | YCTAaHOBOK. Komn'loTepHUA  MNPaAKTUKYM
[EnekTpoHHUI pecypc] : HaB4. nocib. ans 3p06yBadiB cTyneHs 6akanaBpa 3a OCBITHbOK MPOrpamoro
«IHXUHIPUHT iHTENEKTYaIbHUX eNeKTPOTEXHIYHMX Ta MexaTPpoHHUX Komnaekcis» / O. B. Yepmanux, A. B.
Bocak, |. A. MangaHcokuin, 4. 4. MyreHos ; KMl im. Irops CikopcbKoro. — EneKkTpoHHi TekcTosi aaHi (1 ¢painn:
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1,13 M6ait). — Kuis : KMl im. Iropsa CikopcbKoro, 2022. — 37 ¢. — Ha3Ba 3 eKkpaHa.
JonomixHa nitepatypa

1. EKcnepumeHTanbHa YCTaHOBKA A/ BM3HAYE€HHA MapamMeTpiB Ta HACTPOKOBAHHA CUCTEMMU
KepyBaHHA 6E3KONEKTOPHUMM ABUTYHaMKM nocTiHoro ctpymy, AyaHuk O.C. / HauioHanbHUI TexHiyHuiA
YHiBepcuTteT YKpaiHn « KniBcbkuit MonitexHiyHmn IHCTUTYT imeHi Iropa CikopcbKkoro»; Kuis; 2021.

2. How Brushless Motor and ESC Work [EneKkTpoHHMI pecypc]. — Pexum pgoctyny:
https://howtomechatronics.com/how-it-works/how-brushless-motor-and-esc-work/ (gata 3BepHeHHs:
09.09.2025)

3. Po3paxyHOK eneKTponpuBOAiB BEPCTATiB 3 YMC/AOBMM MPOrpamMHUM KepyBaHHAM: MeToguuHi
BKa3iBKM A0 KypCOBOro Ta AMMJOMHOIO MNPOEKTyBaHHA ANA CTyAeHTiB cneuianbHocti 7.05070204
EnektpomexaHiyHi cucTemm aBTomMaTtu3auii Ta enekTponpusig, /Yknag. M.M. Kas3ayKoBCbKMM
[HinponeTpoBcbK: HauioHanbHWI ripHMunii yHiBepcuteT, 2013. 50 c.

Nitepatypy, 6i6niorpacdia AKoi nogaHa i3 NOCUNAHHAM, MOXHa 3HaANTU B iHTepHeTI. Jlitepatypy,
6ibniorpacdis AKoi He MiCTUTb NOCMNAHHA, MOXKHA 3HaNTK B BibnioTeui KMl im. Iropa CikopcbKoro.

0O608B’A3KOBUM A1A NPOYUTAHHA € OKpeMi po3ainu 6asosoi nitepaTtypu [1]-[4]. Po3ainn 6a3oBoi
niTepaTtypu, Wwo € 0608’A3KOBMMM AN NPOUYUTAHHA, @ TAKOXK 3B"A30K LMX PECYPCiB 3 KOHKPETHUMMU TEMaMU
ONCUMNNIHM HAaBOOMTLCA HMUMXKYE, B METOAMLI ONaHyBaHHA HAaBYaNbHOI AUCUMNAIHK. YCi iHWIi niTepaTypHi
axepena € GakyNbTaTUBHUMM, 3 HUMW PEKOMEHAYETbCA 03HANOMUTUCH.

HaBuYyanbHUIA KOHTEHT
4. MeToAauKa onaHyBaHHA HaBYaAbHOI AUCUUNIHU (OCBITHBOrO KOMNOHEHTA)
MeToamMKa BMKNagaHHA AUCUMNAIHN IPYHTYETbCA Ha AO0CNIAHUUbKOMY NigxoAi, Wwo nepenbadvae
CaMOCTiliHe oOnpautoBaHHA CTyAeHTOM o06paHOi TemMW KypCOBOro MNPOEKTY, pPes3ynbTaTu fAKOro
0POPMNIOIOTLCA Y BUFNAAI NOACHIOBA/IbHOT 3aMUCKN Ta KOMMNEKTY KPEeC/EeHb.

TuxcdeHo Hasu.
cemecmpy Haszea emany po6omu wac CPC
2 OTpMMaHHA TeMU Ta 3aBAAHHA 2
3 TexHonorivyHMiM pO3paxyHOK MeXaHi3my, BUGIp 7
€NeKTPOABUIyHa 33 NOTYXKHICTIO
4 Po3paxyHoK napameTpie Ta BWOBIp enemeHTiB CUNOBOI 5
YaCTUHW efleKTponpuBoay
6 MobynoBa cMcTeMn KepyBaHHA NPUBOAOM 7
BMbip Ta  po3paxyHOK napameTpiB  perynstopis,
7 NiACMAIOBAYiB, 33a4aTYMKIB IHTEHCMBHOCTI Ta 3BOPOTHUX 7
3B’A3KiB
3 Po3pobKa  CTPYKTypHOi  cxemuM  aBTOMATM30BAHOro 7
eNeKTPOoNpuBOAa Ta PO3PAXYHOK ii NapameTpis
CuHTes  Komn'toTepHoOi  mogeni Ta  AOCHIAMEHHS
9 OVNHAMIYHUX PEXUMIB eNeKTponpmMBoAa MeEexaHismy 3a 7
poboumnit uMKN abo 3a TexHo/orieo poboTu
12 MopaHHsa KIT Ha nepeBipky
13 3axuct KM 1

3aBAaHHA Ha KypPCOBUIA NPOEKT
Ona BCix CTygeHTIB NPOMOHYETbCA OAHA 3arajbHa Ha3Ba TemMu KypCOBOro MNPOEKTY
«ABTOMATM30BAHWUI €N1EKTPONPMBOA MALLIMHWU Ta YCTAHOBOK». KOHKPETHUIN MexaHi3m y3roaKyerbca 3
KepiBHUMKOM KypcoBOro npoekty. MpnbansHuin nepenik 06’ekTiB NPOEKTYBaHHA HACTYMHWN:
1. NighOMHi MalWMHM Ta YCTAHOBKM Pi3HMX TUNIB.

3


https://howtomechatronics.com/how-it-works/how-brushless-motor-and-esc-work/

. KoHBeepHi ycTaHOBKMU.
. TypbomexaHizamu: BEHTUNATOPM, HACOCKU, KOMMPECOPMU.
. O4HOKIBLUEBI €KCKAaBAaTOPWU: MEXaHiYHi nonaTu, gparnamHu.
. PoTopHi ekckaBaTopu.
. byposi cTaHKku.
. BngobyBHi Komb6anHM.
. NipToBi ycTaHOBKMW.
. O6’EKTN UMBINBbHUX CNIOPYA.
BuxigHi paHi  4na nNpoeKkTyBaHHA (POpPMYIOTbCA KEPIBHMKOM KYpPCOBOFO MPOEKTy nicaA
BMOOPYKOHKPETHOI MalLMHM ab0 YCTAaHOBKM 3 ypaxXyBaHHAM Cy4aCHOrO CTaHy Yy BiANOBIAHOI ranysi.

O 00 NOULL B WN

O6cAr KypcoBOro NPOEKTY
1. F'padiyHa YacTMHa NPeaCcTaBAAETLCA HA €/1eKTPOHHOMY Ta NAanNepoBOMY HOCIAX.
2. MNoscHioBanbHa 3anucka - 20-25 ctop. pykoBaHoro Tekcty Ha popmaTi Ad. 3micT rpadiyHoi
YacTUHMU:
- Ajarpamu WBMAKOCTI i HABAHTAXKEHHA BUPOOHMYOro MexaHiamy;
- IPUPOAHI MexaHiyHa i eNeKTpomMexaHiuHa XapaKTepUCTUKN eNeKTPOABUTYHa;
- MeXaHi4Hi XapaKTepUCTUKN NOBHOTO LMKy poboTy;
- rpadikn nepexigHMx NpoLecis i NOBHOro LMKy poboTy;
- penenHO-KOHTAaKTOPHAA CXema ynpasaiHHA LMKIOM poboTu.

3MicT NOACHIOBA/IbHOI 3aNUCKKU

1. Mpu3sHayeHHsA i 061aCTb 3aCTOCYBaAHHA

2. Bumorn, aki npea’aBnAl0TbLCA 40 €eNeKTPOonpmuBoay

3. Cuctemun enekTponNpmuBOAY — PaHHI, iICHYIOUYM, NEPCNEKTUBHI

4. Bubip cucremm enektponpmsoay — GyHKLIOHA/IbHA CXeMa, OMNUC e/IEMEHTIB | NPUHLUNY Pob0oTH

5. TexXHONOriYHMIN PO3PaxyHOK (€ B cneuia/ibHUX KHUrax A5 BCiX MaLlMH i yCTaHOBOK, CTYAEHT bepe
3 iHTEpHeTyY. Y MeHe B eIeKTPOHHOMY BapiaHTi NPaKTUYHO BCE €, AKLL0 byae NoTpibHO nepeLuio)

6. NobynoBa CTPYKTYPHOI CXeMM, PO3PaxyHOK ii napameTpis

7. MoaentoBaHHA TEXHONOTIYHUX peXMmiB poboTn

8. BUCHOBKM

9. Nitepartypa

MoniTnka Ta KOHTPOIb
5. MoniTnKa HaBYaNbHOI AUCUUNNIHN

MoniTMKa HaBYa/NbHOIO KPEAUTHOrO MOAYA0 «ABTOMATU30BAHWUI ENeKTPONpPMBOL MALUWH i
YCTaHOBOK. KypCcoBMI NPOEKT» 3aCHOBaHa Ha KopnopaTtusHii nonitnui KMl im. Iropa CikopcbKoro.

KMl im. Iropsa CikopcbKoro € BiIbHUM i aBTOHOMHUM LIEHTPOM OCBITM, LLO NOKANKAHWIA AaBaTu
aAeKBaTHI BigNoBiAi Ha BUKAMKKM Cy4aCHOCTI, naeKkaTu 1 obepiratn AyxoBHy cBoboay ntoanHu, Wwo pobutb
il CNPOMOMKHOI AifTKU 3rigHO 3 BAACHMM CYMAiHHAM; 1i rpomagsaHcbKy cBoboay, AKa € OCHOBO
dopMyBaHHA cycnifibHO BignoBiAanbHOI 0COBMCTOCTI, Ta aKademiyHy cBoboay i A0BpoYecHiCTb, WO €
FON0BHUMM PYLWIMHUMM YUHHUKAMM HAYKOBOTO NOCTyny. BHyTpiwHA aTmocdepa YHiBepcuteTy byayetbea
Ha 3acagax BiAKPMTOCTI, NPO30POCTi, FOCTUHHOCTI, NoBa3i A0 ocobucrocrTi.

BMBYEHHA HaBYaNbHOI AMCUMNNAIHM HaABYa/NbHOrO KPeauTHOro Moaynt «ABTOMaTU30BaHWM
€/1eKTPOoNPMBOA MALLMH i yCTAaHOBOK. KypcoBuit NpoeKT» noTpebye: BUKOHAHHA iHANBIAYaNbHUX 3aBAAHb
3rigHO 3 HaBYaNbHUM NIAHOM; OMNPALLIOBAHHA PEKOMEH40BAaHOI OCHOBHOI Ta 404aTKOBOI NiTepaTypu.

Pe3ynbTaToMm BWKOHAHHA KypCOBOrO MPOEKTY MA€E Oyt 3400yTTA BMiHb Ta HaBWYOK
nobyfoBMcMCTEMM KepyBaHHA MEBHUM TEXHONOrYHMM npouecom. Bignosiab 3406yBavya NOBWMHHA
AEMOHCTPYBAaTU O03HAKM CAMOCTIMHOCTI BMKOHAHHA MOCTABNEHMX 3aBAaHb, BIACYTHICTb O3HaK
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NOBTOPIOBAHOCTI Ta NAariaTty.

3006yBay  BMLWOI OCBITM MOBMHEH AOTPMMYBATW  HaB4Ya/ibHO-aKagemMiyHOi eTUKM Ta
rpadikaHaByabHOro npouecy; 6yTn 3BarKeHUM, YBarKHUM.

6. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAHHA pe3y/bTaTiB HaBYaHHA (PCO)

1. PeNTUHT cTyaeHTa 3 KpeaUTHOro moaynsa po3paxosyetbea 3i 100 Hanis.

PeliTMHroBa oOLjHKA 3 KypCOBOro NMpPOEKTy Ma€ ABi cknagosi. Mepla (cTapToBa) xapaKTepusye
poboTy CTyAeHTa 3 KypCOBOro MPOEKTYBaHHA Ta ii pe3ynbTaT — AKICTb NOACHIOBA/bHOI 3aMWUCKM Ta
rpadiyHoro martepiany. [lpyra CknafoBa XxapaKTepum3ye AKiCTb 3aXMCTy CTYAEHTOM KYpCOBOrO NPOEKTY.

Po3mip WwKanum cTapToBOi CKNagoBoi AopiBHIoe 40 6anis, a cKNagoBoi 3axucty — 60 banis.

A. CtapToBa cknagosa (RC):

— CBOEYACHICTb BUKOHAHHA rpadika poboTn 3 KypcoBOro NpoekTyBaHHA — 5-3 6anu;

— Cy4YacHicTb Ta 06r'pyHTYBaHHA NPUNHATKX pilleHb — 12-7 6anis;

— MPaBUNbHICTb 3aCTOCYBaHHA MeTOAiB aHani3y i po3paxyHKy — 10-6 6anis;

— AKiCTb 0POPMNEHHSA, BUKOHAHHA BUMOT HOPMATUBHUX AOKYMEHTIB — 6-4 6anu;

— AKicTb rpadivyHOro maTepiany i 4LOTPUMAHHA BUMOT CTaHZapTiB — 7-4 6anun.

B. CknagoBa 3axucty Kypcosoro npoekty (RD):

— NOBHOTA aHaNi3y MOXXANBMX BapiaHTiB — 10-6 6anis;

— CTyNiHb BONOAiHHA MaTepianom — 15-9 6anis;

— CTYNiHb OBrPYHTYBAHHA NPUNHATUX piweHb — 15-9 6anis;

— BMiHHA 3axuLaTi cBoto aymKy — 20-12 6anis.

2. PeTUHIoBa OLjiHKa CTyAeHTa BU3HAYaETbCA AK CymMa PENTUHIOBMX OLIHOK 33 KOXHUI 3 BUAIB
HaBYa/IbHOI AiANbHOCTI AIK OCHOBHMX (06OB’A3KOBMX), TaK i AOAATKOBMX BUAIB POBIT 32 KpeaAuTHUM
MoZyNeM NPOTArOM CEMECTPY 3 YpaxXyBaHHAM 3a0X04yBa/IbHUX Ta WTpadHMX banis.

MicnA cKnagaHHA 3aniKOBOTO OUiHIOBAaHHA BM3HAYAETbCA PENTUHIOBA OLiHKA (3aranbHui
penTuHrosmit 6an) RD=RC+RE.

[Ons OTPpMMaAHHSA CTYAEHTOM BiANOBiAHOI OLUiHKK 3 KpeanTHoro moayna (ECTS Ta TpaauuiiiHoi) Moro
peiTuHrosa ouiHka RD nepeBoguTbea 3rigHo 3 Tabanuero:

Tabnuuya BignoBigHOCTi peUTUHroBUX 6aniB oLiHKaM 3a YHIBEPCUMTETCbKOIO LKANolo:

Kinbkictb 6anis OuiHKa
100-95 BiamiHHO
94-85 Ayxe pobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTaTtHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi yMOBW 40MNYCKY He ponyuweHo

7. [Jopartkosa iHpopmauia 3 gucumnnniHu (OCBITHbOro KOMMOHEHTA)

B AKOCTIi cemMecTpOBOro KOHTPO/IO, 3riAHO HaBYa/JbHOrO MJaHy, CTYLAEHTU 34iNCHIOKTb 3aXMCT
KypcoBoi poboTtu.

CKNaaeHo: cTaplinii BUKNaaa4y Kadpeapm aBToMaTH3aLlii eN1eKTPOTEXHIYHUX Ta MEXaTPOHHUX KOMIMIEKCIB,
PhD, MyreHos AaHiin Jykaninbosuy

YxeaneHo kagedporo AEMK (npotokon Ne 15 Bia, 04.06.2025)
Moz2odxceHo Memodu4yHoto kKomicie o HH IEE (npoTtokon Ne30 Big, 25.06.2025)



