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Poboua mporpama  HaBuampHOi  aucuuruliHd  «CHCTEeMH  KepyBaHHS
eJIEKTponpuBOAaMM» JuIsl OakanaBpiB cremianbHocTi 141 «Enexktpoenepreruka,
CIIEKTPOTEXHIKa Ta elekTpoMexanika» / Hail. TexH. yH-T. «{HITPOBChKa MOJIITEXHIKA,
kad. enekrponpuBona. — [. : HTY «/II», 2021. — 13 c.

Po3po6uuk — banaxonies O.B.

Po6oua nporpama periiameHrye:

—METY AUCIHILTIHY;

—IUCUUIUTIHAPHI pe3yJbTaTH HaBYaHHA, c(hOPMOBaHI Ha OCHOBI TpaHchopMallii
OYIKyBaHUX PE3yJIbTaTiB HABYAHHS OCBITHHOI MPOTPaMH,

—0a30B1 JUCIAILIIHM;

—00csr 1 po3nonia 3a GopMamMu OpraHizarlii OCBITHROTO MPOIECY Ta BUAAMHU
HABYAJIbHUX 3aHSTH;

—TporpamMmy JTUCIUILTIHY (TEMAaTUYHUH IJ1aH 32 BUAAMH HAaBYAIBHUX 3aHSTH);

—aJITOPUTM OIIIHIOBAHHS PIBHS JOCSTHEHHS JUCHMIUIIHAPHUX PE3yJIbTaTiB
HaBuYaHH4 (KA, 3ac00U, MIPOLIETypH Ta KpUTEPii OI[IHIOBAHHS);

—IHCTpYMEHTH, 00JIa/IHaHHS Ta IPOrpamMHe 3a0e3MeUeHHS;

—peKOoMeHI0BaHI JKkepesna iHpopMaliii.

PoGoua mporpama mpuszHaueHa s peasizalili KOMIETEeHTHICHOTO MiIX0Iy i
yac IUIaHyBaHHS OCBITHBOTO TMPOIECY, BUKIAMAHHA JUCIUIUTIHHM, IiATOTOBKH
CTYJICHTIB O KOHTPOJIBHHUX 3aX0J11B, KOHTPOJIIO MPOBAKEHHSI OCBITHHOI JISUTBHOCTI,
BHYTPIIIHBOTO Ta 30BHINIHBOIO KOHTPOJIO 3a0€3MEUCHHS SKOCTI BHIINOI OCBITH,
aKpeauTaIlli OCBITHIX MPOTpaM y MEKax CIeEIlaJbHOCTI.

[ToromxeHo pillleHHSIM HAayKOBO-METOJIMYHOI KOMICii cmeriaibHocTi 141
«EnexktpoeHepreTuka, eJIeKTpOTEXHIKA Ta eleKkTpoMexanikay (mporokoa HMK 21/22-
01 Bix 30.08.2021).
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1 META HABUYAJIBHOI JTUIUILITHU

Mera aucuumiainm — ¢GopMyBaHHS KOMIIETCHTHOCTEH WIOAO MPOCKTYBaHHS,
HaJIaro/HKCHHSI Ta eKCIUTyaTallii CHCTeM KepyBaHHS eleKTpoIpuBogamMu. Peamizalris
METH BUMarae TpaHcdopmaiiii mporpaMHuX pe3yJbTaTiB HaBUYaHHS B JUCHUILIIHAPHI
Ta aJIeKBaTHHI BIJI01p 3MICTy HaBYAIbHOI JUCIIUILUIIHU 32 1AM KPUTEPIEM.

2 OUIKYBAHI JUCHUIIIIHAPHI PE3YJbTATU HABUAHHSA

Jucnumiainapui pesyjabratu Hap4yanus (JIPH)

umgp APH 3MicT

JIPH.1 3HaTH OCHOBHI BUMOTH JI0 €JIEKTPOIIPHUBOIIB, KPUTEPIi SKOCTI Ta 3a7a4i
KepyBaHHS HUMH

JIPH.2 3HaTH MPUHLIUIIK TOOYIOBU CUCTEM €JIEKTPOIPHUBO/A 13 ACHHXPOHHUM JBUTYHOM
Yy CTATUYHUX PEKUMaX

JIPH.3 3HaTU MPUHLIUIY TOOYIOBU CUCTEM EJIEKTPOIPHUBO/IA 13 IEPETBOPIOBAYAMHU
4acTOTH

JIPH.4 Bonogitu ocHoBamu Teopii aBToMaTuyHOTro peryntoBaHHs B 3agadax CKEIT

JAIPH.5 3HaTH NPUHLUIK OOYI0BU Ta HACTPOIOBAHHSI CUCTEM 13 BEKTOPHUM
pErynoBaHHIM

JIPH.6 3HaTH NPUHLIUIHI TOOYIOBH CUCTEM €IEKTPOIIPHBO/A 13 TBUTYHOM ITOCTIHHOTO

CTPpyMy Ta 3HiﬁCHIOBaTH CHUHTC3 CUCTCM aBTOMATUYHOI'O KCPYBAHH HUMHU

3 BA3OBI JUCIHUATIIITHA

Ha3Ba qucuumiainm

3100yTi pe3yJibTaTH HABYAHHA

d4. OcuoBu

CJIICKTPOIIPUBOAY

[TP03 3natu npyUHUMIINA POOOTH ENEKTPUYHUX MAIINH,
amapariB Ta aBTOMaTU30BaHUX €NEKTPOIIPUBO/IIB Ta YMITH
BUKOPHUCTOBYBATH X IS BUPIIICHHS TPAKTUYHUX MPOOIIEM
y npodeciitHiii qisuIbHOCTI

[TP07 3niiicHIOBaTH aHai3 MPOIIECIB B
CIIEKTPOCHEPTETUYHOMY, €IICKTPOTEXHITHOMY Ta
eJIEKTPOMEXaHIYHOMY 00JIaJHaHHI, BiAMOBITHIX
KOMIIJIEKCaX 1 CHCTEMaX.

[TPO8 O6upatu 1 3aCTOCOBYBATH NMPUAATHI METOIN ISt
aHaJIi3y 1 CUHTE3y €JIeKTPOMEXaHIUHUX Ta
EJIEKTPOCHEPTeTUYHNX CUCTEM 13 3aJJaHIMH MMOKa3HUKAMH.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIL OCBITHBOI'O

INPOLHECY TA BUIJAMU HABYAJIBHUX 3AHATH

Bua ; 3 Po3noain 3a popmMaMu HaBYAHHS, 200UHU
HABYATBHUX | 3 3 JeHHa _ Be-‘llpHﬂ _ 3204HA
JAHSTE © § ayauTopHi | caMOCTiliHa | ayJUTOpHI | caMOCTiiiHa | ayAUTOpHI | caMoOCTiiiHa
3aHSITTS pobota 3aHSITTS pobota 3aHSITTS poboTta
JIEKIIiIiHI 172 57 115 - - 6 166
MPAaKTHYHI 56 21 35 - - - 56
nabopatopui | 117 48 69 - - 6 111
ceMiHapu - - - - -
PA30OM | 345 128 217 - - 12 233




5 TPOI'PAMA JUCIIUIIJITHHU 3A BUJAMU HABYAJIBHUX 3AHATDH

ugpn Obcsar
IPH Buau Ta TeMaTHKa HABYAJbLHUX 3aHATH CKJIA/IOBHX,
200UHU
JEKIII 172
JPH.1 Bba3zoBi mouHsTTA B rajgy3i  cHcTeM — KepyBaHHA
eJIeKTPONPUBOAAMU
3amaui  coemiamicta —  €JIEKTpOMEXaHika 1 MOTpiOHi
KOMIETEHTHOCTI
Krnacudikariist npuBo/1iB B MPOMHUCIOBOCTI Ta OCHOBHI BUMOTH JI0 20
HUX
Kpurepii sikocTi 1 3a1a49i KEpyBaHHSI €JIEKTPOITPHUBOIOM
bazosi moustts i kommonenTn CKEIT
JAPH.2 CucreMu eJIEKTPONPUBOAA i3 ACHHXPOHHHUM [BMIYHOM Y
CTATHYHHUX PesKUMAaxX
ACUHXPOHHHM JABUTYH $K O0O’€KT KEpyBaHHS Yy CTaTHYHUX
peKHUMax: MapaMeTPH, XapaKTePUCTHKH, PEKUMHU
CnocoOu 1 cHCTeMU peryiroBaHHS IMIBUIKOCTI ACMHXPOHHUX
JIBUTYHIB
ACHHXPOHHHI €NEKTPONPHUBOJl 13 YAaCTOTHUM PETYIIOBAHHIM 30
mBUAKOCTI. [TOHSTTS CKanspHOrO KepyBaHHS
BosbT-4acTOTHI XapaKTEPUCTHKH JUISI PI3HUX CHCTEM
IR-xomneHcalis, KepyBaHHsS €IEKTPOIPUBOJIOM 32 MiIHIMYMOM
CTpyMy
HaBanTaxxyBasjbHa 37aTHICTh aCHHXPOHHOI'O JBUTYHA B CHUCTEMI
YaCTOTHOTO KepyBaHHS
JIPH.3 Cucremu eJICKTPONPHBO/A i3 EPeTBOPIOBAYAMHU YACTOTH
KoHcTpykiis 1 npuHIun aii CydacHUX MEpeTBOPIOBAUIB YaCTOTH
19)
Bubip neperBoproBaya 4acTOTH B 3a/1a4ax MPOEKTYBAHHS
HaBanTaxxyBanbHa 31aTtHicTh [14
EnexkrpomarHiTHa cyMicHICTb cucTeM 13 [TH
Metonu ranpMyBaHHS B €JIEKTPONPUBOJI 13 NEPETBOPIOBAYEM
yacToTu. Po3paxyHOK rajnbMiBHUX pPE3UCTOPIB
[Iporpamue 3abe3neueHHs 1 mapametpusaiis [1Y. CnemianbsHi 36
byHKIiT
CucrteMH  4YacCTOTHO-PETYJIBOBAHOTO  €JEKTPONPUBONA  JUIA
typbomexanizMib. 11 /I-perymoBanHs
CucrteMH  YacTOTHO-PETYJIBOBAHOTO  €JEKTPONPUBONA LIS
MIHOMHUX MEXAHI3MIB
CrneuianpHi pimeHHs B cuctemax 13 [1Y (perymnioBaHHS MOMEHTY,
CUCTEMH 13 JCKIIbKOMa JIBUTYHAMH, CIiIbHA IIMHA MOCTIHHOTO
CTpyMy, pekynepaTtuBHi [1H)
3acTapiii i NepCneKTUBHI CUCTEMH YaCTOTHOTO PETYJIIOBaHHS
APH.4 EnemenTn Teopii aBTOMATHYHOIO0 PEryJl0OBaHHs B 3aJa4ax
CKEIl 16

Perynsitop. 3BopoTHiil 3B’si30k. KepyBaHHs 3a moxuOKoro 1
30ypenHsiM. KoHTyp peryntoBaHHs




3MillleHHs MeXaHIYHUX Xapakrtepuctuk AJl 1 pe3ynbryroui
XapaKTePUCTHKH 3aMKHEHO1 CHCTeMHU KepyBaHHS
€JIEKTPOIIPHUBOIOM

JlunaMiuHi 1 CTaTUYHI 33]]a41 CUCTEM KepyBaHHS

CucremMu IiANOPsSIKOBAHOTO PETYJIIOBAHHS

[Tponopiiauii 1 TPOMOPLIHHO-IHTETPATBHUN  PETyJIsATOP.
CraTuuHi 1 acTaTu4Hi cUcTeMH. BIUIMB mapaMeTpiB peryisaTopis
Ha BUJI IEPEX1THUX TPOLIECIB

JIPH.5

Cucremu i3 BEeKTOPHUM PeryJJl0BaHHAM

Judepenuiiini piBasgans AJl. Cucremu KoopauHaT

ITpoctopoBo-uyacoBa Moayisttis (SVM)

Knacuduna cucrema BCKTOPHOI'O KEPYBAHHsA

CriocTepiradi MOTOKO3YETUICHHS

[Tpsime kepyBaHHS MOMEHTOM

30

JIPH.6

CucreMu eJIEKTPONPHBO/JA i3 ABUTYHOM NOCTI{HOIO CTPyMY

Criocobu perymnoBaHHs HIBUIKOCTI JBUT'YHA IOCTIHHOIO CTPyMy

(AIC)

CunoBi HamiBIPOBITHUKOBI EPETBOPIOBAYI MMOCTIHHOTO CTPYyMY.
[Tpuniun aii, QyHKIIIOHAIBHICTH

Cucrema renepatop-asurys (Ward Leonardo setup) i 1i
XapaKTEPUCTHKH

CucreMa THPUCTOPHUY MEPETBOPIOBAY — IBUTYH 1 ii
XapaKTEPUCTUKHU

EnemMeHTH crcTeMU €IeKTPONPUBO/IA MIOCTIHHOTO CTPYMY SIK
JUHAMIYHI JJAHKH

YacToTHi KpuTepii onTuMizallii 1Jisi CACTEMH €JISKTPOIPUBO/IA
NOCTIMHOTO CTpyMy. MOyIbHUM 1 CUMETPUYHUN KpUTEp1n

CuHTE3 peryysTopiB CTpyMy SKOpS 1 IIBUJIKOCTI HA OCHOBI
YaCTOTHUX KPUTEPIiB ONTUMI3alii

OnHO30HHUH eNeKTPONPUBO/ MOCTIMHOTO cTpyMmy. Ilepexinni
IpoIIecH Mij Yac MyCKY 3a CTYMIHYaCTUM 3aBAaHHAM. Brius
EPC nBuryHa Ha TuHamiky

JIBO30HHMI €1eKTPOIIPUBO MOCTIHHOIO CTPYMY

[To3uiiitHu eNIeKTPONTPUBOJL

40

JIABOPATOPHI POBOTH

117

JIPH.2

JlocmikeHHsT 1 CTBOPEHHS  PENeHHO-KOHTAaKTOPHUX  CXeM
KEepYBaHHsI €JIEKTPOIIPUBOJIOM

16

JIPH.3

PoGora i3 meperBoproBauamu dactotu Altivar Big Schneider
Electric

16

JIPH.6

JlocmipkeHHsT ~ IMHAMIYHUX ~ BJIACTUBOCTEH  OJHO30HHOTO
€JIEKTPONPUBOJIA MOCTIIHOTO CTPYMY

16

JIPH.6

JocnikeHHsT  €JIeKTpPONpHBOJa  MOCTIMHOrO  CTpymMy 3
OTIOCEPEIKOBAaHUM 3B’ S3KOM 32 IIBUIKICTIO

16

JIPH.6

JlocniakeHHs: ABO30HHOTO €JIEKTPOIIPUBO/IAa MOCTIHHOTO CTPYMY

16

JIPH.5

MO)IeJ'IIOBaHHSI ACUHXPOHHOI'0 JBUT'YHA B piSHI/IX cucremMmax
KOOpAWHAT

17

JIPH.5

JocmimkeHus JTUHAMIYHAX BJIACTUBOCTEN BEKTOPHOTO
ACHHXPOHHOT'0 €JIEKTPONPUBOJIA

20

INPAKTHUYHI 3AHATTA

56




JIPH.2 CuHTE3 CTPYKTYpH 1 pO3paxyHOK MapaMeTpiB CUCTEMHU 14
CKQJIIPHOTO KEPYBAaHHS aCHHXPOHHUM JIBUTYHOM

JIPH.5 CuHTe3 CTPYKTYpH 1 pO3paxyHOK NapaMeTpiB CUCTEMH 14
BEKTOPHOTO K€PYBaHHS ACHHXPOHHUM JIBUTYHOM

JIPH.6 Po3paxyHok mapameTpiB MOJIENI JBUTYHA TOCTIHHOTO CTPYyMY 3a 14
floro nacHOpPTHUMH JaHUMH

JIPH.6 PoGora 3 MoziesTi0 IpUBOJa HOCTIMHOTO CTPYMY. 3aBJlaHHS 14

pexuMiB 1 moOy0Ba rpadikiB

PA3OM 345

6 OHIHIOBAHHS PE3YJIBTATIB HABUAHHASA

Ceptudikarlriss J0CATHEHb CTYACHTIB 3IMCHIOETHCS 3a JOIMOMOIOIO IPO30PHUX
MPOLIETyp, IO IPYHTYIOThCS Ha 00 €KTUBHUX KpUTEPISX BIAMOBIIHO 0 [lomoskeHHs
yHiBepcuteTy «IIpo oriHioBaHHS pe3ysibTaTiB HAaBYaHHS 3/100yBauiB BUIIIOI OCBITHY.

JlocsirTHyTU# ~ pIBE€Hb  KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHHMX, IO
171eHTU(IKOBaHUM MMiJT Yac KOHTPOJBHUX 3aXO/[lIB, BiIOOpakae pealibHUM pe3ysbTat
HaBUYaHHA CTYACHTA 3a JUCIUILTIHOO.

6.1 Hkaau

OuiHroBaHHSI HaBYAJIbHUX JocsATHEeHb cTyaeHTiB HTY «JIII» 3xaiiicHioeThCS 32
peritunrosoro (100-0anbHO0) Ta KOHBEpTaliiHOO MKantamMu. OcTaHHa HEOOX1aHa (32
oQiLiITHOI BIJCYTHICTIO HAIIOHAJIIBHOI IIKalW) JJsi KOHBepTailii (mepeBeiacHHs)
OIIIHOK 37100yBayiB BUINOI OCBITH PI3HUX 3aKJIA]IIB.

HIkanu oyintosanna nasuanvruux oocaznensv cmyoenmie HTY «/[1D»

PeiiTuHroBa KonBepraniiina
90...100 BinmMiHHO / Excellent
74...89 nobpe / Good
60...73 3a10BiIbHO / Satisfactory

0...59 He3anoBinbHO / Fail

Kpenutn HaBYambHOI IHUCHUILIIHA 3apaxOBYETHCS, SKIIO CTYACHT OTPHMaB
I1JICYMKOBY OIIIHKY He MeHIne 60-tu 6amiB. Huxk4va oliHka BBa)Ka€ThCs aKaIeMIqHOIO
3a00proBaHiCTIO, 110 MiJISATaE JTKBiIalii BiAnoBiqHO 10 [To70KeHHs Mpo opraHi3allio
ocBiTHBOTO Tiporiecy HTY «II1».

6.2 3acodu Ta npouexypu

3MicT 3aco0iB JIIarHOCTUKUA CHPSIMOBAHO Ha KOHTPOJIb PIBHA C(HOPMOBAHOCTI
3HaHb, YM1Hb, KOMYHIiKallil, ABTOHOMHOCTI Ta BIIMOBIJaIbHOCTI CTYACHTA 32 BUMOTaMU
HPK 1o 7-ro xBamidikaiiifHOro piBHS MiJ Yac JEMOHCTpaIlil periaMeHTOBaHUX
POO0YOI0 TPOTPaMOI0 pe3yNbTaTiB HABYAHHS.

CTyaeHT Ha KOHTPOJBHUX 3aX0/lax Ma€ BUKOHYBATH 3aBJlaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 JUCIUILUIIHAPHUX PE3yJIbTaTIB HABYAHHS (PO3ILT 2).

3acobu N1arHOCTUKH, L0 HANAIOThCA CTYACHTaM Ha KOHTPOJBHHUX 3aX0Jax y

7



BUTJISIZI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIO, (POPMYIOTHCS IIITXOM
KOHKpETH3aIlli BHUXIAHUX JaHUX Ta CHocoOy JEeMOHCTpallil JAUCIUIUTIHAPHUX
pe3yNbTaTiB HAaBYAHHS.

3acoOu AiarHOCTUKM (KOHTPOJIbHI 3aBJaHHS) JJISI TIOTOYHOI'O Ta IMiJICYMKOBOI'O
KOHTPOJIIO JTUCIUILIIHU 3aTBEPKYIOThCS Kadeaporo.

Buau 3aco0iB AiarHOCTUKM Ta MPOILEAYp OLIHIOBaHHS ISl MOTOYHOTO Ta
1JICYMKOBOTO KOHTPOJIIO JUCHUTUIIHY TIOJIaHO HIDKYE.

3acoou diacnocmuku ma npoyeoypu OUiHIO8aAHHA

NOTOYHWH KOHTPOJIb NIICYMKOBHI KOHTPO.JIb
HaBYaJbHeE . 3acoom nponexypH . 3aco0m HponenypH
3aHATTA AiarHOCTHKH JIarHOCTHKH
Jexuii KOHTPOJIbHI BUKOHAHHS 3aBJIaHHs
3aBJaHHA 3a IT1J1 9ac JeKIii
KO’KHOIO TEMOIO
[IpakTU4Hi | KOHTPOJIBHI BUKOHAHHS 3aBJ/IaHb
3aBJIaHHA 3a IT1JT 9ac MPaKTHIHUX BU3HAYECHHS
KOKHOIO TEMOIO 3aHATH CEPeIHBO3BAXKCHOTO
a0o IHIUBiAyaIbHE | BUKOHAHHS 3aBIaHb e3yIbTaT
3aBJaHHsI g i 9ac caMOCTIMHOT KOMILITEKCHa f')IOT}(I)‘-IHI/IXy
KOHTpPOJIbHA o
. poboTtu pobora (KKP) KOHTPOJIIB; .
JlaGoparopHi | mporpama BUKOHAHHA BuKkOoHaHHsA KKP mix
1a00paTOpHOT JIOCHIKEHD, Jac eK3aMeHy 3a
pobotu nepenoaYeHux OaKaHHSIM CTYICHTA
IIPOrPaMoI0
1a00paTOPHUX
3aHATD, 3aXUCT
pe3ysbTaTiB

[Tlim yac TOTOYHOTO KOHTPOJIO JEKIIHI 3aHATTS OIHIOITHCS IUIIXOM
BU3HAYCHHS SIKOCTI BUKOHAHHS KOHTPOJBHUX KOHKPETU30BaHUX 3aBllaHb. [IpakTuyHi
3QHATTS OIIIHIOIOTHCS SIKICTIO BHUKOHAHHS KOHTPOJBHOTO ab0 1HIWBITYyaJbHOTO
3aBaaHHs. JlabopaTopHi 3aHSATTS OLIHIOIOTHCS BIJMOBITHO 10 SKOCTI OTPUMaHUX
EKCIIEPUMEHTAJILHUX PE3yJIbTaTiB, KOPEKTHOCTI PO3PaxyHKIB, IO MepeadadeHi
3MICTOM J1ab0paTopHOi POOOTH Ta PIBHEM 3aXHUCTYy KOXKHOI JIaOOpaToOpHOi poOOTH
CTYJICHTOM.

SIKI110 3MICT IEBHOTO BULY 3aHSAThH MIAMOPSIAKOBAHO AEKIJIbKOM CKJIaJI0BUM OIKCY
kBanidikatiitHoro piBast HPK, To iHTerpajibHe 3Ha4€HHSI OLIHKH MOX€E BU3HAYATUCS 3
ypaxyBaHHSAM BaroBUX KOE(ILIE€HTIB, 1110 BCTAHOBIIOIOTHCS BUKIIAaYeM.

3a HasIBHOCTI PIBHS PE3YJIbTATIB MOTOYHUX KOHTPOJIIB 3 YCIX BHUJIIB HABYAIBHUX
3aHATh He MeHmie 60 OamniB, MIJACYMKOBUW KOHTPOJIb 3AIMCHIOEThCA 0€3 ydacTi
CTYJIEHTa IUISIXOM BU3HAUYEHHS CEPEIHBO3BAKEHOI0 3HAUCHHS MIOTOYHHUX OIIHOK.

He3anexxHo Bi pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOKEH CTYIEHT Il Yac
ex3ameHy Mae mpaBo BukoHyBatu KKP, sika MicTuTh 3aBHaHHS, IO OXOIUTIOIOTH
KJIFOUOBI1 TUCIUTIIIHAPHI pe3yIbTaTH HAaBYAHHS.



Kinbkicth koHKpeTn3oBanux 3aBaanb KKP moBuHHa BinmoBigaTH BiABEIEHOMY
yacy Ha BuKOHaHHA. KinbkicTe BapianTiB KKP Mae 3abe3neunty iHauBiMyasIizalio
3aBJaHHs.

3HavyeHHs oIiHKM 3a BukoHaHHA KKP BHu3HauaeTbcs cepeqHbOIO OIIHKOIO
CKJIaJIOBHX (KOHKPETHU30BaHUX 3aB/IaHb) 1 € OCTATOYHHUM.

[aTerpanpHe 3Ha4YeHHA OIiHKK BukoHaHHS KKP Moke Bu3Havatucs 3
ypaxyBaHHSM BaroBUx KOE(III€HTIB, 0 BCTAHOBIIOETHCS KaQeaporo sl KOKHOT
CKJIaJIOBOi onucy kBamidikarniiaoro pisas HPK.

6.3 Kpurepii

PeanpHi pe3ynbTaTd HaBYaHHS CTyACHTa 1JEHTU(DIKYIOTHCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHHUX IIiJ] YaC KOHTPOJIBHUX 3aXOJIIB 32 JOMOMOTOI KPUTEPIiB, 110
OTIMCYIOTH [Iii CTYJICHTA JJIS ICMOHCTpPAIIil JOCATHEHHS Pe3y/IbTaTiB HaBYaHHSI.

JUis OIIHIOBaHHS BUKOHAHHSA KOHTPOJBHUX 3aBJaHb IiJ 4Yac IOTOYHOIO
KOHTPOJIIO JICKUIMHUX 1 MPAKTUYHUX 3aHATh B SIKOCTI KPUTEPIS BUKOPUCTOBYETHCS
KO€(ILIEHT 3aCBOEHHA, IO aBTOMATUYHO aJaNTy€e MOKa3HUK OLIHKHU 10 PEUTUHIOBOI
IITKAJTH

O,=100 a/m,

1€ @ — YUCJIO TPAaBUWJILHUX BIATOBIIEH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJOHy pILIEHHS; m — 3arajbHa KUIBKICTh 3alUTaHb ab0 CyTTEBUX ONEpaLliii
€TaJIoOHy.

[HauBimyanpHl 3aBJaHHS Ta KOMIUIEKCHI KOHTPOJBHI POOOTH OIIHIOIOTHCS
€KCIIEPTHO 3a IOTIOMOT'0I0 KPUTEPIiB, IO XapaKTEPU3yIOTh CIIBBIIHOIIEHHS BUMOT 10
PIBHSI KOMIETEHTHOCTEH 1 MOKA3HUKIB OLIIHKU 32 PEUTUHTOBOIO IIKAJIO0.

3MICT KpUTEPIiB CIIUPAETHCA HA KOMIIETEHTHICTHI XapaKTePUCTUKU, BU3HAUYEHI
HPK nnia GakanaBpchKoro piBHS BULIOI OCBITH (ITOAAHO HUXKYE).

3azanvni Kpumepii 00cAZHeHHA pe3y1bmamie HAGYAHHA
ona [-20 keanighikayininozo piensa 3a HPK

InTerpajsbHa KOMIETEHTHICTh — 3/JaTHICTh PO3B’A3yBaTH CKJIAJHI 3ajadi 1 mpobiemMu y
neBHil ramy3i npodeciiiHoi AisIBHOCTI ab0 y mHpolleci HaBYaHHS, 110 Mependadae MPOBEIECHHS
JOCTIIKEeHb Ta/abo 31ICHEeHHS IHHOBALlIN Ta XapaKTepU3YEThCsl HEBU3HAUYEHICTIO YMOB 1 BUMOT.

Onuc . . . | lloka3znuk
ey . Bumoru 10 3HaHb, yMiHb, KOMYHiKanii, ABTOHOMHOCTi .
kBaJjidikauiiiHoro . . . OLIHKH
. Ta BiamoBizaabLHOCTI
piBHsI
3nannsn

+ CIIeIiani3oBaHi BinnoBiae BiAMiHHA — TpaBUJIbHA, OOTPYHTOBAHA, 95-100
KOHIENTYalbHI OCMHCIJICHA.
3HaHHS, Ha0yT1 y XapakTepHu3ye HassBHICTb:
IpoIieci HaBYaHHS - crenianizoBaHUX KOHIENTYyalbHUX 3HAHb Ha PiBHI
Ta/abo mpodeciiiHol HOBITHIX JIOCSITHEHb;




Onuc . —— . | IlokasHuk
cre L Bumoru 10 3HaHb, YMiHb, KOMYHiKaLii, ABTOHOMHOCTi .
KkBaJipikauniinoro . . . OLHKH
. Ta BiAnoBigaabHOCTI
piBHS
JISUIBHOCTI Ha piBHI - KpUTHYHE OCMHCJICHHS po0jeM y HaBYaHHI Ta/abo
HOBITHIX JTOCATHEHb, npodeciiiHiil AISUTBHOCTI Ta HA MEXI MIPEeIMETHUX
SIKi € OCHOBOIO JIJISI raiysen
OpUTIHAIBHOTO BiamoBiap MicTUTh HErpyOi MOMMIIKH a00 OMMCKU 90-94
MUCJICHHA Ta Binmoige npaBuibHa, ajge Mae IEBHI HETOYHOCTI 85-89
IHHOBAUIHHO] BiamoBiap npaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI U 80-84
HiﬂHBHOCTi, 30KpeMa B | gej0cTaTHHO OOTPYHTOBAHA
KOHTCKCTI BianoBine npaBuibHa, ajge Ma€e MEBHI HETOYHOCTI, 75-79
JIOCTITHAIIBKOT HEI0CTaTHhO OOIPYHTOBAHA Ta OCMUCIIEHA
podoru; Binnosigs (pparmeHrapHa 70-74
¢ KpHUTHIHC Bianosinb 1eMOHCTPYE HEUITKI yABIEHHS CTYIEHTA PO 65-69
OCMHCIIEHHS TIPOOJIEM | (6° kT BHBYCHHS
y HaBHaHHI Ta /abo PiBeHb 3HAHDb MiHIMAJILHO 33 J0BLIbLHHIA 60-64
HpO(becu/Iqu . | PiBeHb 3HaHBb HE33aJOBUTHHUIHA <60
JISTBHOCTI Ta HA MEXi
MPEIMETHUX rajy3eu
Yminna
+ PO3B’s3aHHS BinnoBiges xapakTepusye yMiHHS: 95-100
CKJIQJIHUX 3a/a4 1 - BUSBJISITH IPOOJIEMH;
npoGiiem, mo notpedye | - GopMyITIOBATH TNIOTE3H;
OHOBJICHHS T2 - po3B’s3yBaTH NpodIeMHu;
IHTerpallii 3HaHb, YaCTO | - OHEBMIOBATH 3HAHHS,
B yMOBax _| - inTerpyBaTu 3HaHHS;
_HeHOBHOl/ _}.I_GHOCTaTHI’OI - MPOBAJAUTHU IHHOBAIINHY AISUIBHOCTH;
inpopmanii Ta | - TIpOBaMTH HAYKOBY JISJBHICTH
CYNEPETIMBHIX BUMOT, "1 1 110Bi b XapaKTepU3ye YMiHHS 3aCTOCOBYBATH 3HAHHS 90-94
¢ Hp.OBamKeH?ﬂ B MIPAKTUYHIN JiSUTBHOCTI 3 HETrPyOMMH MOMUJIKAMU
JOCJIITHUIIBKOI Ta/a0o0 - - -
HHOBAIiHOI Bingnosine XapaKTEpPU3ye yMIHHA 3aCTOCOBYBATH 3HAHHS 85-89
TSTBHOCT] B MPAKTHIHIH JISIBHOCTI, alle Mae MeBHi HETOYHOCTI NPH
peasi3anii OHi€i BUMOTH
BinnoBige xapakrepusye yMiHHS 3aCTOCOBYBATH 3HAHHS 80-84
B IIPAaKTUYHIN AiSUTBHOCTI, ajle Ma€ MeBHI HETOYHOCTI MPU
peasizaliii 1BOX BUMOT
BinnoBiape xapakrepusye yMiHHS 3aCTOCOBYBATH 3HAHHS 75-79
B [IPAKTUYHIN JISUIBHOCTI, ajJie Ma€ NeBHI HETOYHOCTI IIPU
peaizalii TpbOX BUMOT
BinnoBiabs XxapakTepusye YMIHHS 3aCTOCOBYBAaTH 3HAHHS 70-74
B IIPAaKTUYHIN AiSUTBHOCTI, ajle Ma€ MeBHI HETOYHOCTI IpU
peastizailii Y4OTUPbOX BUMOT
Binnosiae xapakrepusye yMiHHS 3aCTOCOBYBATH 3HAHHS 65-69
B IIPAKTUYHIN JISUTbHOCTI MPY BUKOHAHHI 3aBJIaHb 3a
3pa3koM
BinmnoBiges xapakrepusye yMiHHS 3aCTOCOBYBATH 3HAHHS 60-64
IIpY BUKOHAHHI 3aBJaHb 32 3pa3KOM, aJie 3 HETOUHOCTSIMHU
PiBeHb YMiHb HE33JOBUTHHHH <60
Komynikayia
+ 3po3yMmise i 3po3yMminicTh BiANmoBiAl (qomoBiai). MoBa: 95-100

HEABO3HAYHE

~ IIpaBUJIbHA;

10




Onuc
kBaJjidikauiiiHoro
piBHS

Bumoru 10 3HaHb, yMiHb, KOMYHiKalii, ABTOHOMHOCTI
Ta BiANOBIiTAJLHOCTI

IHoka3HukK
OIIIHKH

JIOHECCHHSI BIIACHUX
BHCHOBKIB, a TAKOX
3HaHb Ta MOSCHEHb, 10
iX OOTpYHTOBYIOTb, 1O
(haxiBiiB 1 He(axiBIIiB,
30KpeMa JI0 0cil, siKi
HABYAIOThCS;

+ BUKOPHUCTAHHSA
1HO3EMHHX MOB y
npodeciitHii
IISUTBHOCTI

- YHUCTa;

- sICHA;

- TOYHA,

- JIOTiYHa;

- BHUpa3HAa,

- JIaKOHIYHA.

Komymikariiina ctpareris:

- TOCTiIOBHUM 1 HECYNEPEUIIMBHI PO3BUTOK TyMKH;
- HAasBHICTb JIOTIYHUX BIACHHUX CY/KCHbD;

- JIOpeYHa apryMeHTarlii Ta ii BiIMOBiAHICTh
BiJICTOIOBAaHUM IOJIOXKEHHSIM;

- TmpaBuJIbHA CTPYKTYpa BIAMOBIMI (IOMOB1I1);

- TPaBWJIBHICTH BIJIMOBIJICH HA 3alIMTAHHS;

- JIopeYHa TeXHiKa BiIOBiIeH Ha 3aITUTAHHSI,

- 3JIaTHICTh POOUTH BHCHOBKH Ta (hOPMYITIOBATH
MIPOTIO3HILIT;

- BHUKOPHUCTaHHS 1HO3eMHHX MOB y mpodeciitHiit
JUSIIBHOCTI

JocraTHs 3p03yMITICTh BIAMOBII (AOMOBi/L) Ta JOpeyHa
KOMYHIKaIliiiHa CTpaTeris 3 He3HAYHUMH XHOaMH

90-94

JloOpa 3po3yminicTh BiMOBIAl (OMOBI/I1) Ta JOpEUHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peali3oBaHO TPU
BHMOTH)

85-89

Jlo6pa 3po3yMuTiCTh BiIMOBI/I (JIOTOBiAL) Ta JOpeyHa
KOMYHIKaIliiiHa CTpaTteris (CyMapHO HE pealli30BaHO
YOTHPHU BUMOT'H)

80-84

Jo6pa 3p0o3yMUTICTh BIIMOBIII (AOMOBI/II) Ta JOPEUYHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peai3oBaHO
I’ SITh BUMOT)

75-79

3a10BiIbHA 3PO3YMLIICTh BiIMOBIAL (JOTOBII) Ta
JIOpeYHa KOMYHIKalliliHa cTpaTeris (CyMapHO He
pealii3oBaHo CiM BUMOT)

70-74

3a/10BUIbHA 3pO3YMUIICTD BIJIOBIAL (JOTIOBII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CymMapHO He
peasli30BaHo JIeB’ATh BUMOT)

65-69

3a/10BiIbHA 3PO3YMLIICTh BiIMOBIAL (JJOTIOBII) Ta
KOMYHIKaIliiiHa cTpareris 3 xubaMu (CymMapHO He
peainizoBano 10 Bumor)

60-64

PiBen» KoMyHiKaIli1 HE3aOBIITLHUMN

<60

Aemonomnuicmos ma ionogioanbHicms

+ BIJMOBIAATBHICTE 34
PO3BHUTOK
npodeciiiHoro 3HaHHS 1
MPaKTHUK, OLIIHKY
CTpPaTETi4HOTO
PO3BUTKY KOMaH/IH;

+ 3JaTHICTb 10
MO/IaJIBIIIOT0 HABYAHHS,

BinMmiHHE BOJIOMIHHSA KOMIIETEHIIIMUA:

- BUKOPHUCTaHHS MPUHIUIIIB Ta METO/IIB OpraHizaii
JISITEHOCTI KOMaHOH;

- e(exTUBHUI pO3M0/IiJ MOBHOBAXXEHb B CTPYKTYPI
KOMAaH/IH;

- MIATPUMKA BPIBHOBaKEHUX CTOCYHKIB 3 WIEHAMHU
KOMaH/I1 (BiJIMTOBIIaJIbHICTh 32 B3a€EMOBITHOCUHHN);

- CTPECOBUTPHUBANIICTb;

95-100
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kBaJjidikauiiiHoro

Onuc . . . | Ioka3zuuk
Bumoru 10 3HaHb, yMiHb, KOMYHiKallii, ABTOHOMHOCTI P

. Ta BiANOBiZaJIbHOCTI
piBHs

SIKE 3HAYHOIO MIPOIO € - CcaMOperyJsIlis;
aBTOHOMHHM Ta - TpyIOBa aKTUBHICTh B EKCTPEMATbHUX CUTYAIIsX;
CaMOCTIMHUM - BHCOKHI piBEHb OCOOMCTOTO CTABJICHHS /IO CIPABH;

- BOJIOJIHHS BCIMa BUJAMH HaBYaJIbHOI JIISUIBHOCTI;
- HaJIeXHHI piBeHb (PyHJAMEHTAIbHUX 3HAHB,

- HaJICKHUH piBEHb CHOPMOBAHOCTI
3araJibHOHABYAJbHUX YMiHb 1 HABUYOK

ViieBHEeHE BOJIOAIHHS KOMIIETEHIIIIMU aBTOHOMHOCTI Ta 90-94
BIITOB1AAJIGHOCTI 3 HE3HAYHUMHU XHOaMU
Jlo6pe BOIOIHHS KOMIIETSHI[IIMA aBTOHOMHOCTI Ta 85-89
BiJIMOBIAAILHOCTI (HE peari30BaHO JBI BUMOTH)
JloOpe BOOIHHS KOMIIETSHI[IIMA aBTOHOMHOCTI Ta 80-84
BiJIIIOBIJAJILHOCTI (HE peali30BaHO TPU BUMOTH)
JloOpe BOOIHHS KOMIIETCHI[IIMA aBTOHOMHOCTI Ta 75-79
BiJINIOBIJAJILHOCTI (HE peali3oBaHO YOTHPU BUMOTH)
3a70BIJIbHE BOJIOJIHHSI KOMIIETCHIIIIMA aBTOHOMHOCTI Ta 70-74
BIJIMOB1TAJILHOCTI (HE peaai3oBaHO I’ SITh BUMOT)
3a10BUILHE BOJIOJIHHSA KOMIIETEHI[IIMA aBTOHOMHOCTI Ta 65-69
BIJIMOB1IAJILHOCTI (HE peai3oBaHO IIICTh BUMOT)
3a10BUILHE BOJIOMIHHSA KOMIIETEHI{ISIMA aBTOHOMHOCTI Ta 60-64
BIJIMOB1TAJILHOCTI (piBeHb (hparMEHTAPHUIA )
PiBeHb aBTOHOMHOCTI Ta BiIIOB1IaJIBHOCTI <60
HE3a10BLIbHUAMN

7/ THCTPYMEHTMU, OBJIAIHAHHSA TA IPOTPAMHE 3ABE3INIEYEHHSA

TexHiyH1 3aCO0M HABYAHHS.
Hucranmiitna ruiargpopma MOODLE, MS Teams.

8 PEKOMEHJOBAHI JI)KEPEJIA IHOOPMAIIII

8.1 OcHoBHi
[IepenemyTtep B.B. Ilpsimoe ympaBieHHne MOMEHTOM M TOKOM JBHUTraTelen
nepeMeHHoro Toka. Hayunoe nznanne, Xapskos: OcHoBa, 2004 -210c.
CreuiaiibHi MUTAHHS TEOPil €JNEKTPONPHUBOJAA: HaB4Y. MOCIOHMK (3 YACTHHM)
/1.C. llleBuenko, JI.I. Mopo3zos. — K.: Kadenpa, 2014.
[TonoBuy M.T"., Jlo3uncekuii O.10., Knemikos B.b. ta iam. Enekrpomexaniuni
CUCTEMH aBTOMAaTHYHOIO KepyBaHHS Ta elekTponpuBoiu. Hapu. mocib. 3a
HarpsimoMm «Enektpomexanikay / M.I'. TlomoBuu, O.FO. Jlosuncekuii, B.b.
Knemixos ta inm. — K.: JIn6ias, 2005. U1.— 397 c.; U2. — 680 c.

8.2 JlomaTkoBi
[aBsonkin O.0., Hanupaitko O.M. IleperBoproBanbHa TexHika: Hagu.
nocionuk. — Kpamartopcewk: Jlonbacebka JIMA, 2008. — 328 c.
Werner Leonard. Control of Electric Drives. Springer Science & Business
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Media, 2001.

3. Bose Bimal K. Power Electronics and Motor Drives: Advances and Trends. —
Elsevier, 2006. — 917 p.

4. Vas, Peter. Sensorless Vector and Direct Torque Control / Peter Vas — New
York: Oxford University Press Inc, 1998. — 367 p.

9 IHOOPMAIIIVHI PECYPCH

1. bi6Gmioteka MaTepialliB IO eJIEKTponpuBoaaM Ha noptain MathWorks
https://www.mathworks.com/help/physmod/sps/powersys/ug/about-the-
electric-drives-library.html

2. Electric Drives - Motor Controllers and Control Systems Ha mopTaiti
Electropaedia https://www.mpoweruk.com/motorcontrols.htm

3. Electric Drives Systems Ha mopraii Science
https://www.sciencedirect.com/topics/engineering/electric-drive-system

4. JlitepaTypa Ha cailTi Kaeapu eIeKTPOIPUBOIA:
https://elprivod.nmu.org.ua/ua/books/converters.php
https://elprivod.nmu.org.ua/ua/books/automaticED.php

HaBuanbhe BUAaHHA

POBOYA ITPOI'PAMA HABYAJILHOI JUCIUATIIIHNA
«CucreMu KepyBaHHS €EKTPONPHUBOIaMIW» 1Jisl OaKalaBpiB
cnemiaiabHoCcTi 141 «EnekTpoeHepreTuka, eeKTpOTEXHIKA Ta eJIEKTPOMEXaHIKa»

Pospobuuk: Onekcanap Bacunbouu banaxoHiie

[TinroToBIEHO 10 BUXO/Y B CBIT
y HaiioHanbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOTITEXHIKA.
CeinmonTBo mipo BHeceHHs 110 JlepkaBHoro peectpy K Ne 1842
49005, m. JIninpo, npocn. JI. ABopHutibkoro, 19
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