m‘ metinvest
p polytechnic

OcsBiTHiN piBeHb

BakanaBp

KinbkicTb kKpeauTis

50

Hasea kadhenpu,
sika NPOMNOHye
avcumnniny

ABTOMaTM3auili,
efeKTpo- Ta
pPOOOTOTEXHIYHMX
cucrtem

EJIEKTPOHIKA TA
MIKPOIMPOLIECOPHA TEXHIKA

OruncC KYPCY

EnekTpoHika Ta MiKponpouecopHa TexHika -
dyHOaMeHTanbHa HaByanbHa AucuMnniHa, sika 3abesneynTb Bam
HasABHICTb HEOOXiAHMX 3HaHb AN BUPILLEHHS MPakTUYHMX 3agad y
Npoueci iHXEeHepHol LiANbHOCTI, WO noB’d3aHa 3 pPo3pobKoH
NPUHUMNOBUX ENEKTPUYHMX CXEM PIBHOMAHITHUX Npunagis Ta cuctemMm
Ta nporpamMHoro 3abesneyeHHst MiKpOKOHTponepiB. ig Yac BUBYEHHS
avcumnniHn By oBonogiete 3HaHHAMM Ta YMIHHAMU KOHCTPYHOBaHHS
Ta NPUHUMNIB AiT Cy4aCHUX eNeKTPOHHNX KOMMOHEHTIB, 6a30BMX CXEM
aHanoroBol Ta UMPPOBOI eneKkTpoHikKu, OCHOB OynesBol anrebpun Ta
KOMOIHATOPHOI NOrikK, CydacHMX NiAXOAiB A0 aHanidy i CUHTesy
€MNEeKTPOHHUX MNPUCTPOIB, NPOrpaMyBaHHS MIKPOKOHTPOMEpPIB Ha
MOBax BMCOKOrO PiBHS.

OcobnumBICTIO KypCy € akueHT Ha caMe MpakTU4HOMY
BUKOPUCTAHHI  Cy4aCHUX nporpamMHMx 3acobiB CTBOpPEeHHs Ta
MOZESIOBaHHSA eNEeKTPOHHMX cxeM, npoTe ByayTb HaaaHi 1 HeOobXiaHi
TEOPETUYHI 3HaHHS, LWO [O3BOMATb CaMOCTIMHO po3pobnaTn
Pi3HOMaHITHI  eneKTpOoHHi npucTpol. OTpuMaHi 3HaHHSA O6yayTb
KOPUCHUMW  ONA  MNPOEKTYBaHHA CUCTeM aBToMaTusauil sk
nobyToBOro, Tak i NPOMMUCIIOBOro PIiBHS.

Akwo Bu  HaByaeTecb 3a  OCBITHLOK  MPOrpamMmoro
aBToMaTtm3auia Ta KOMM'IOTEPHO-IHTErpoBaHi TEXHOMOril, To uen
OCBIiTHIW KOMMOHEHT € OOOB'I3KOBMM, B iHLWOMY BUNagKy —
3BepTanTecs 3a KOHCYNbTaUi€: MOXINBO CaMe Lien Kypc AONOMOXe
PO3LWMPUTU BaLli 3HAHHSA Ta HAaBMYKKM B 06NacTi CyvacHOi aHanoroeoi
Ta UMGPOBOI ENEKTPOHIKM Ta NporpamyBaHHS MiKPOMPOLLECOPHMX
cuUcTem

BUMOI'A

[0 NOYaTKOBOI NiArOTOBKU:

* TEOpPEeTWUYHi 3HaHHA Ta HaBUYKN: 3 (Pi3VKK, ENEeKTPOTEXHIKN Ta
eneKkTPoOMEXaHiKu.

* MaTemMaTU4Hi 3HaHHS Ta HaBUYKW. KOMMIEKCHI 4ucna,
MaTpu4Ha MaTemaTuka, onepauiviHe 064nMcneHHs.

* nigrotoBka 3 iHopmaTUKKU: BUKOpUCTaHHs Microsoft Word,
Excel Ta Multisim, 6asosi 3HaHHs 3 anropuTtmisauii Ta
nporpamMmyBaHHsI.

LLIPAMKO HOpin

yurii.shramko@mipolytech.education
KaHOuAaT TEXHIYHMX HayK, AOUEHT Kadenpu
aBTOMaTU3aUji, enekTpo- Ta pobOTOTEXHIYHMX
cucTem,
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NMPOIPAMHI PE3YIIBTATU HABYHAHHA

*  CnpoMOXHICTb 3aCTOCOBYBaATM Cy4acHi iH(bopMaLlinHi TEXHONOTIT A4NA po3p0bKM eNeKTPUYHNX
CXeM Ta nporpamMyBaHHA MIKPOKOHTPOSEPIB 3 BUKOPUCTAHHSAM MOB BMCOKOIO PiBHS.

» 3paTHICTb 3acToCcoBYyBaTW 3HaHHS EMNEKTPOHIKM i MIKpOMpOLEeCOpHOI TexHikn, B 06csasi,
HeobXigHOMY ANna PO3yMiHHSA MpoOLUeciB B cucTemMax aBTomMaTu3auii Ta KOMM'OTEepHO-
IHTErPOBaHMX TEXHOMOTIN.

» 3paTHicTb 06rpyHTOBYBaTM BUOBIP TEXHIYHOI CTPYKTYpU Ta BMIHHA pO3pobnsaTv npuknagHe
nporpamHe 3abesnevyeHHs AN MIKPONPOLECOPHUX CUCTEM KepyBaHHA Ha 0basi
MIKPOKOHTpOSepiB.

» 3pOaTHICTb BINbHO KOPUCTYBATUCb Cy4YaCHUMU KOMMIOTEPHMMKU Ta iHpopMaLiHUMK
TEeXHosoriaMu Ansi BUpiLWEeHHA npodecinHux 3aBaaHb, NporpaMyBaTh Ta BUKOPUCTOBYBATU
NPUKNagHi Ta cneuianizoBaHi KOMM'IOTEPHO-IHTENPOBAHI cepeaoBuLLa AN BUPILLEHHSA 3a4ad
aBToMaTm3adulil.

» 3pOaTHICTb BUKOPUCTOBYBATWM Pi3HOMaHITHE cneuianizoBaHe nporpamHe 3abeanedeHHsa ans
PO3B’A3yBaHHS TUMOBMUX iHXXEHEPHUX 3aad y ranysi asTomaTusaduil.

* CnpoOMOXHICTb 3a OOMNOMOrOK CyyacHuUX iHOPMAaUIMHUX TEXHOMOrIN [0 CaMOCTINHOIO
nowyKky, aHanizy Tta Bubopy HeobXxigHOT iHopmauii AN OoNTUMarbHOrO PO3B’A3aHHS
BCTAHOBIEHUX iIHXXEHEPHUX 3aBAaHb.

* 3HaTn i pO3yMiTM CUCTEMM aBTOMATUYHOIO KepyBaHHs 06'ekTaMm Ta npouecamm rany3eBoro
MaLWnHOBYAyBaHHSA, MaTy HaBUYKM TX MPAKTUYHOIrO BUKOPUCTAHHS

TEMATUNKA

YACTUHA 1. BBegeHHa B  enekTpoHiky. [MpuHuun pobOTM  HaniBNPOBIQHMKIB.
HanisnpogigHukosi giogn. Bunpamnsdi Ta MHOXHUKK Hanpyru. binonspHi TpaHsucTopu. Monbosi
TpaHanctopu. Tupuctopu. lMNigcunioBadi curHanis. 3BOPOTHIN 3B’A30K y nigcuntoayax. ligcuniosay
noTyHocrTi. ligcunoBay noctiHoro ctpymy. OnepauivHi nigcvntosadi. Ctabinisatop Hanpyru i
TOKy. [lacuBHi Ta akTUBHI QinbTpu. 'eHepaTopn KonmBaHb. LindpoBa enekTpoHika. JlorivyHi yHKLiil
i enemeHTn. [lapameTpu noriyHMx enemeHTiB. KombGiHaTopHa norika. [NapameTpun noridyHnx
enemeHTiB. KombGiHaTopHa norika. Komb6iHaTtopHi uudposi npuctpoi. Tpurepu. Perictpu Ta
niYnnbHUKK. MNpocyHyTi uMdpoBi cxemu

YACTUHA 2. 3aranbHi BIigOMOCTIi NpPO  MIKPONPOLIECOPHI cucTemun. ApxiTekTypa
MikpokoHTponepiB cimenctesa AVR. Liudposi noptn BBOAY-BUBOOY MIKPOKOHTPOSEPIB CiMencTBa
AVR. CuctemMHuM ckua, nepepvBaHHs Ta pobodi pexumm MiKpokoHTponepiB cimenctea AVR.
Tanmepn MikpokoHTponepis cimenctea AVR. ACUHXPOHHO-CUMHXPOHHUI MpuAMad-nepenaBad
USART. lMocnigoBHi cuHXpoHHi iHTepdericn SPI Tta [2C. AHanorosi mogyni MiKpOKOHTponepis
cimenctea AVR. lNporpamyBaHHs MiKpokoHTponepis cimencrtea AVR.

OPTAHI3ALIA KYPCY, dOPMU TA METOOU

HABYAHHA

» OcsiTHiN npouec 6yayeTbcsa sk KOMBIHALiS NEKUi Ta CaMOCTIMHOIO BUBYEHHSA HaBYalbHOMO
mMaTepiany Ha nnatdgopmi Moodle — 3 ogHoro 6oky, Ta NPO6NeMHO OpPiIEHTOBAHMX MPAKTUYHUX
i nabopaTopHUX 3aHATb 3 BiAMpaUlOBAHHA aHamniTUMHO-PO3PAXYHKOBUX Ta MPaKTUYHUX
HaBWYOK — 3 iHLLIOrO.
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+ BigBigyBaHHA nekuiiHMx 3aHATb € OaxaHum, ofgHak He OOOB’sI3KOBWMM; Bid4 CTYAEHTIB
OYIKYETbCS O3HAMOMIIEHHS 3 MaTepianoMm nepepn nekuieo, Wo [o3BonuTb nobyaysatu
NeKUinHe 3aHATTS Y BUrNsAi CNonyYeHHst NOsICHEHb BUKagaya Ta 06roBopeHHs NpobrnemMHmnx
NUTaHb, SKi BUHWMKAX NpUY NigroToBui 40 NeKu,il.

* [pakTnyHi 3aHATTA nepeabayaroTb HaBYarnbHI AUCKYCii 3 aHanidy YMOBHO 3MO4eNbOBaHMX
CuUTyauin Ta peanbHUX KEWCiB 3a marepianamu BiOKPUTOro Ao0CTyny, abo po3B’A3aHHS
PO3paxyHKOBUX 3aay Pi3HMX PiBHIB; iX BiABiAyBaHHS € GakaHUM.

» JlabopaTopHi 3aHATTA nepenbadatoTb LOCMIAKEHHS KOHCTPYKUIl, ranysi 3acTocyBaHHsS Ta
NPUHUMNIB Aii OCHOBHMX TUNIB ENEKTPUYHUX anaparTiB, iX BiABiAyBaHHS € BakaHUM.

 HaB4anbHMM nnaHOM OCBITHBOI NporpamMu  «lHXWHIPUHT  eneKkTponocTayaHHa Ta
eneKkTpoOMexaHiYHMX CUCTEM Yy MeTanyprii Ta ripHMUTBi» nepeabavaeTbCa NpoBeLeHHS
BWI3HOI obnamnH-cecii Ha ogHoMY 3 nignpuemcTs rpynu MeTiHBecT. Y nporpamy odnanH-cecil
OKpiM nabopaTtopHux pobiT 3 gucumnninm "ENekTpuyHi anapatn" BXoaAaTb MancTep-knacu 3
aHanisy peanbHUX KenciB wono Bubopy, edeKkTUBHOI ekcnnyaTauil Ta obcnyroByBaHHSA
Cy4acCHOro enekTpoTEXHIYHOro obriagHaHHA Big NpoBigHUX dpaxiBuiB nignpuemcTaa.

* CTyoeHT Mae BMKOHaTW 3aBAaHHSA 3 NnabopaTopHOro Ta NPakTUYHOrO MoAyniB Ta MOAYSbHi
KOHTPOJSIbHI pobOTK Yy TEepMiHW, BCTAHOBMEHI Yy po3aini «Posnoain 6anie 3a KOHTPOSIbHUMMU
TOYKamm Ta rpadoik IX BAKOHAHHS».

+ 3 ypaxyBaHHAM NOTOYHOI CUTYaU,ii Bifi y4aCHUKIB OCBITHbOrO NPOLECY OYiKyETbLCA BUKOHAHHSA
BuMor 6e3nekn npu curHani «loeiTpsaHa TpuBoray, WTpadHi CaHKUii 3a 3anMLeHHs 3aHATTS
abo HedABKYy Ha 3aHATTHA He 3aCTOCOBYHOTbCA.

« OnuioHanbHO AOOCTYNHI iHAMBIAyanbHI Ta rpynoBi KOHCynbTauii. 3 BUKNagayem MOXHa
3B’A3aTUCA Yepe3 eNeKTPOHHY MNowTy, B YaTi 3aHATTS abo B nepcoHasnbHin po3mosi B MS
Teams.

Mnaxoanm oo OUIHKOBAHHA

Po3noain 6aniB 3a KOHTPOSILHUMU TOYKaMM Ta rpadik X BUKOHaAHHSA

TwvKHI
Bugu 1123 |4|5|6|7|8]|9|10(11|12|13|14|15|16|17 |18 |Bcboro
KOHTPOIb.
TOYOK
Po6oTta Ha
nabopaTopHuX 10 10 10 10 40
3aHATTSAX
Po6oTta Ha
NPaKTUYHNX 10 10 10 30
3aHATTSAX
MogaynbHi
KOHTPOSbHI 15 15 30
poboTun
Bcboro 45 55 100

3micT Ta BUMOIrM fo KOHTPOJIbHUX TOYOK

HasBa Onuc KOHTPOMbHOI TOYKN, NOPSAAOK Tl NPOXOAXKEHHA Ta OTPMMaHHSA 6aniB
KOHTPOJbHOI
TOYKHU
Po6ota Ha JIP Ne1. MopgentoBaHHsi eNekTpoHHUX cxeM Ha EOM 3 BMKOpuUCTaHHSAM nporpamu
nabopaTopHux Multisim.
3aHATTAX JIP Ne2. PoboTa HekepOBaHMX BUMPAMIIAYIB Ha aKTUBHO-EMKICHE HaBaHTaXKEHHS!.
JIP Ne3. NocnigxeHHs1 BinonspHOro TpaH3McTopa.
JIP Ne4. OocnimkeHHs nigcuoBaya Ha 6inonsipHOMy TpaH3UCTOopi.
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JIP Ne5 KomneHcauinHi ctabinisatopu Hanpyru i3 6e3nepepBHMM Ta iMMyNbCHUM
nNpuHUMNOM poBoTH.

JIP Ne6 Tunosi cxemun yBimkHeHHs1 Ol — nigcuneHHs, 4oAaBaHHS | NOPIBHAHHS

JIP Ne7 YacTtoTHo-3anexHi cxemm Ol1.

JIP Ne8 KomGiHaLinHi cxemun B nobya0Bi CUCTEM KEpyBaHHSA ENEKTPONPUBOAaMN.
JIP Ne9 Lindbposi Tanmepn y cxemax KepyBaHHS1 eNeKTponpusogamu.

JIP Ne10 3acTtocyBaHHs koMbBiHaLiiHUX cxem gewmndpadii

JIP Ne11 BactocyBanHsa LIAM i ALM ana nepeTBopeHHst aHanoroBo-LugpoBux
curHanis.

MigroToBneHa 3rigHO MeTOAMYHUX BKasiBOK poboTta y chopmarti danny *docx
abo *pdf posmiwyetbca y BignosigHoMy po3gini aucuunniHn B Moodle Ta
NnepeBipseETbCA NPOTAroM TWXHA nicna 3gadi. OckapXeHHs1 OUiHKM Moxe 6yTu
3iiCHEHe He Ni3Hile ABOX TUXHIB 3 MOMEHTY OLHIOBaHHSA poboTu.

Kpumepii ouiHr8aHHs1 BUKOHaHHS NMpakmu4yHUx pobim (makcumym 10 baris):

* 9-10 6aniB — noBHa BiAMOBIAHICTb OUiHLUi 8 6aniB, TaKOX iHILIATUBHICTL CTyAEHTa
y poboTi Hag Npobnemoto, NOriYHICTL Ta CTPYKTYpPOBaHiCTb BepbanbHOI Bianosigi
nig Yac HaBYyanbHOI AUCKYCIl, 34aTHICTb KOMYHIKyBaTM Y KOMaHAi Ta nig BNJMBOM
HeraTMBHUX ¢pakTopiB, y T.4. Nig TUCKOM BUKNagdada Ta/abo rpynu, BMiHHA BECTU
ONCKYCito Ta BYTU KPUTUYHUM Ta CAMOKPUTUYHUM;

* 7-8 6anu — BCi Aocnign/po3paxyHKn BMKOHAaHI pereBaHTHO, aHari3 OTpUMaHux
pes3ynbTaTiB NOBHWUI Ta OBI'PYHTOBaHUN, 3BiT 0POPMIEHMIN aKypaTHO;

* 5-6 6anu — pgocnign/po3paxyHKM BUKOHAaHI peneBaHTHO, aHania OTpMMaHuX
pes3ynbTaTiB HEMOBHMIN, ab0 3BIT 0OHOPMIEHUIN HEOXaNHO;

* 3-4 Banum — y pocnigax/pospaxyHkax MpUCYTHIi MeBHi nomunku, abo aHanis
OTPUMaHUX pe3ynbTaTiB HEMOBHUN, 3BIiT 0OPMIIEHNIA HEOXAWNHO;

» 1-2 6an — y gocnigax/po3paxyHkax NpUCYTHi NEBHI MOMWUIKW, aHani3 oTpuMaHux
pe3ynbTatiB HENOBHWI, 3BIT 0POPMMAEHNA HEOXANHO.

Po6oTta Ha JIP Ne2. PospaxyHok Ta BMOip Aiodie Ta KOHOAEHCATOpPIB BUMNPSMIAYIB | MHOXHMKA
NPaKTUYHUX Hanpyru, koedilieHTiB TpaHcdopmMaL,il Ta nynbcadin..
3aHATTAX JIP Ne3. BusHaueHHsi h-napameTpiB GinonsipHoro TpaH3ucTopa.

JIP Ne4. Po3paxyHok 00B’s3ku migcumntoBava Ha 6inonsipHOMY TpaH3UCTOpi.
JIP Ne5 PospaxyHok KK, koecpiuieHTM 3rnagxyBaHHs i cTabinisauii BuxigHoi
Hanpyru.
JIP Ne6 PospaxyHOk napameTpiB TUNOBMX Cxemu yBiMKkHeHHS Orl.
JIP Ne7 PospaxyHOK napameTpiB YacToTHO-3anexHi cxemu OrT.
JIP Ne8 CuHTes kombiHauinHOT cxemu, sika BignoBigae penerHo-KOHTaKTOPHIN CXxeMi
KepyBaHHS.
JIP Ne9 CuHTes cxeM LumMdpOoBOro TanmMepy KepyBaHHsi €reKTponpmMBoaamMu.
JIP Ne10 CuHTes cxem gelumdpadii

MigroToBneHa 3rigHO MEeTOAMYHUX BKasiBOK poboTta y chopmarti danny *docx
abo *pdf posmiwyeTbcsa y BignosigHOMy po3gini amcuunniHm B Moodle Ta
NnepeBipsETbCA NPOTAroM TWXKHA nicnsa 3gadvi. OCKapXKeHHs1 OUiHKM Moxe OyTu
3[4iiCHEHe He Mi3Hile ABOX TUXHIB 3 MOMEHTY OLiHIOBaHHSA poboTu.

Kpumepii oyiHo8aHHS 8UKOHaHHS rnpakmu4yHux pobim (makcumym 10 6arnis):
* 9-10 6aniB — BCi gocnian/po3paxyHkn BUKOHaHI penieBaHTHO, aHania oTpumaHux
pes3ynbTaTiB NOBHWIA Ta OOI'PYHTOBaHUN, 3BIiT 0DOPMIIEHMIA aKypaTHO;
e 7-8 Ganu — pocnign/po3paxyHkn BWKOHaHI peneBaHTHO, aHarni3 OTpUMaHUX
pes3ynbTaTiB HEMOBHMI, ab0 3BIT 0POPMIIEHNIN HEOXANHO;
* 5-6 banu — y pocnigax/po3paxyHkax MpUCYTHIi NeBHi nomunku, abo aHani3
OTPUMaHUX pesynbTaTiB HEMOBHWUNI, 3BIT OPOPMIIEHNI HEOXaANHO;
* 1-4 6an — y gocnigax/po3paxyHKkax NpyCyTHi MEBHi MOMWUIIKW, aHari3 OTpUMaHNX
pe3ynbTatiB HENOBHUI, 3BiT OPOPMINEHNIA HEOXaWHO.

MogayrnbHi MKP BMKOHYIOTLCA Nif Yac OCTaHHLOrO MPaKTUYHOro 3aHATTA 3a 1 roamHy 10
KOHTPOSbHI XBUMWH. Y pasi HesIBKM Ha Take 3aHATTA abo HeMOXNMBOCTI BMKOHaHHS MKP 3
poboTu NOBaXXHUX MPWUYMH OOMNYCKaETLCA BIAKPUTTA BUMKOHaHHA MKP 3a norogkeHHsam 3

BMKNagayem B iHWWA 4Yac acuHxpoHHo. KinbkicTe cnpob cknagaHHs MKP
obMexyeTbcs ofHietn. KoxxHa MoaynbHa KOHTporibHa poboTa BKtoyae 6510k 3 9-Tu
TeopeTUYHUX 3aBAaHb Ta PO3pPaxyHKOBUX 3afad 3 martepiany moaynsa (max 15
6anie). TecToBi 3aBAaHHA ABMSAOTb COOO TECTM MHOXMHHOIO BUOOPY 3 OAHI€E
BipHOI BignoBigaw. 3agavi nepenbayaloTb BMKOHAHHSI MEBHMX PO3pPaxyHKIB Ta
obpaHHsA BipHOI BignoBigi i3 3anponoHoBaHuX. Bignosigi ouiHooTbCS  3a
cniBnajiHHAM 3 NpaBUIbHOK BigNOBIAAH.
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Llo0amkoei 3aysaxxeHHs1 U000 KOHMPOsIbHUX MOYOK:

—  CTYAEHT MOXe OCKapXWTW OTpMMaHi OUiHKM B NOpsaKy, nepeabayvyeHomy
lMonoXxeHHsAM Npo opraHisauito OCBITHLOro npouecy (HopmatueHi gokymeHTun: Polytechnic
(metinvest.university)) Ta [MonoxeHHsM MpoO NOMITUKY Ta npouenypu BperynioBaHHSA
KOH(NIKTHMX cuTyauin (AkagemivHi nonitukm : Polytechnic (metinvest.university));

—  OUiHKW, OTpuMMaHi 3a pobOTYy Ha MPaKTUYHUX 3aHATTAX, HEe MOXYyTb OyTn
BignpauboBaHi abo nokpalleHi, OKpiM npoueaypu OCKapXXEHHS, OUiHKM 3a iHWi Buaw
NMOTOYHOrO KOHTPOSD MOXYTb OyTW nokpaweHi 3a iHAMBIQyanbHOK [JOMOBIEHICTIO 3
BUKNagayem;

- BUKNagay He Mae npaBa 3HWXKYyBaTM OUIHKY 3a iHOuBigyanbHe 3aBAaHHA abo
MOAYINbHY KOHTPOMbHY poboTy, AKWO BOHM He Bynu cknageHi B4acHO, OAHaK B pasi, SKLWOo
Taka poboTa Gyna ouiHeHa ni3Hile, HPXK MOMEHT 3aBEpLUEHHS TEOPETUYHOIO HaBYaHHSA Y
ceMecTpi, TO BiAMNOBiAHA OLiHKa He BPaxOBYETbCS Y PENTUHry 3006yBaYiB OCBITY;

—  BUKOpPUCTaHHA  wTy4yHoro iHTenekty (WUl) He 3aboOpOHAETLCHA,  OCKINbKK
peneBaHTHICTb Npono3uuii BigomMux 3acTocyHkiB LI cyTtTeBO 3anexuTb Big ob6MipkoBaHOi
NMOCTAHOBKN MUTAHHSA M YTOYHIOKYUX MUTaHb, OAHAK B pasi, SKWO BiANOBigb, OTpMMaHa 3
BukopuctaHHam LI, He € komnnekcHow abo He BignoBigae 3a CTUNEM i BUKNALEHUMMU
NO3ULISIMKU HWIMM YacTUHaM 3aBAaHHS, MICTUTb OYEeBMOHO HenpasBaumBy iHOpMaLito, To
OLiHKa 3a KOHTPOJSIbHY TOYKY 3HUXKYETHCS.

Popma niacyMKoBOro KOHTporsnio. NMopsanok BU3Ha4YeHHA NigCyMKOBOI OLiHKK

Karteropis BapiaHT BUBYE€HHSA siK 060B’A3KOBOI BapiaHT BMUBY€HHS siKk BUOipKOBOI
dopwma [MucbmoBMIN ek3ameH 3anik, To6To NigcymKoBa OUiHKa BCTaBMNSETLCH
niacymMKoBOro K CymMa OUIHOK MNOTOYHOrO  KOHTPOSO
KOHTPOSO (KOHTpONbHMX  TOYOK) 06e3  NpoBeAEeHHSA

000aTKOBUX KOHTPOISIbHWUX 3ax04iB

YmoBu He meHwe 35 6anis; Akwo 3000yBay OCBIiTM B | AKWO CymMa OLHOK 32 MNOTOYHMIA KOHTPOSb 3a
gonycky OO | pesynbTari CaMOOL,iHKMN aKkagemivyHoro | cemectp CTaHOBUTbL MeHwe 60 ©Ganis,
niJCYMKOBOro | Mporpecy He BMEBHEHWN, WO HabpasBwmu 35 | HeoOxigHO BignpautoBaTu BIgNOBIOHI  BUAM
KOHTpOI0 GaniB 3a MOTOYHY YCMILIHICTb, CKMage iCnuT | KOHTPOIO MOTOYHOI YCMILLHOCTI A0 3BEPLUEHHS

Ha 85 GaniB i BMLWe, TO BiH Ma€e MiABULINTM | TEOPETUYHOIO HaBYaHHS

BNACHi pe3ynbTaT NOTOYHOrO KOHTPOIO A0

NPUAHATHOrO PiBHSA
Mopsagok Lns eapiaHmy 3ariky:
BM3HAYEHHS —  SKWO MPOTAroM CeMecTpy 3a pesynbTaTamMu MOTOYHOrO KOHTPOM 3000yBad OCBITY
nigcymMKoBOI HabpaB MeHwe 60 6Ganie, To nig Yac ek3aMeHauUilHOI cecii oMy HagaeTbCcsi 3mora
OLLiHKK oTpuMaTU/NoKpaLLnTN BNAaCHUA pesynbTaT 3 YCiX BUAIB MOTOYHOIro KOHTPOIMIO, KPiM aKTUBHOCTI

Ha HaBYanbHUX 3aHATTSX;

— B pasi, AKLLO NPOTSAroM CEMECTPY 3a pe3ynbTaTaMy NOTOYHOIo KOHTPOSo abo B NpoLeci
MOKpaLLeHHs1 BacHMX pe3ynbTaTiB nig Yac cecii 30obyeay ocBiTn Habpas Ginbwe 60 6anis.,
nomMmy BUCTaBNSAETLCA (hakTnyHa cyma Hanis i ouiHKa «3aniky, B iHLIOMY BUMagKy — «He3aniky.
MepecknagaHHsa y LbOMY pasi A0MYyCKaeTbCsl Yy BCTAHOBIEHI TEPMiHM MiKBigaLii akagemMivyHoi
3aboproBaHoOCTi.

Lns eapiaHmy ek3ameHy:

— nigcymkoBa ouiHka ([N0) BM3Ha4aeTbCs $K cepedHe apumMeTuyHe MOTOYHOI
ycnilwHocTi 3 HaByanbHoi Aucumnnidy (O) Ta ouiHkK, oTpumaHoi nig Yac icnuty (1). B pasi, skwo
oLiHKa, OTpMMaHa Ha icnuTi, MeHLwwe 60 6anis, NiacyMKoBa OLiHKa JOPIBHIOE OLHLI icnnTY:

0+1
HO:T' akmo I > 60
I, axkmo [ < 60
Mopsagok Ek3ameH cknagaetbCcsa y BUM3HAYEHUIM PO3KNadoM ek3aMeHauilHol cecii nepiof; 0o cknagy
NPOXOMKEHHs | 3aBAaHb ek3ameHy (100 6aniB) BxoasTb 6 TecToBUX 3aBOaHb MHOXWHHOTO BUBOpPY 3 OOHIEID
eK3ameHy BipHOIO Bignosigato (no 10 6aniB) Ta 2 3agaui, ki nepeadaqaloTb BUKOHAHHSA pO3paxyHKiB abo
06r'pyHTYBaHHA NoOpsiaKy po3s’a3aHHst npobnemun (no 20 6aniB). Ek3ameH OUHIOE PO3YMiHHS
TEOpeTUYHUX niaxodiB Ta BOMOAIHHA MEeTOOONOMNYHUM iHCTPYMEHTapieM LWoao aHanisy
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npoLecis Ta cucTem 3a npobnemaTuKo BCbOro Kypcy. Ha cknagaHHs eksameHy HagaeTbea 2
crnpobu. NMopagok ockapXXeHHs1 ek3aMeHaUiiHOT OuiHKM BU3HaveHun y po3aini 10 MonoxeHHs
Npo  OpraHisauito  ocBiTHboro  npouecy  (

).

BignoBigHiCTb MiXK NPUMHATMMW B YHIBEPCUTETI LLKaNamMu OUIHKM HaBegeHa B Tabnuui

BanbHa - TpaguvuinHi wkanu
PiBHi XapakTepuctuka -
wKana lcnut 3anik

CTyoeHT [OeMOHCTpYe BMAATHUMN piBEHb [OOCATHEHHS
3annaHoBaHMX pe3ynbTaTiB  BMBYEHHA  HaB4YamnbHOI
90-100 A AVCUMNIIHK, WO 3acBigvyoTb Koro 6e3ymMoBHY roTOBHICTb BigmiHHO
00 noAanbLUOoro HaB4YaHHs Ta/abo NpodecinHoI QisNbHOCTI
3a haxom

CTyneHT BMABNSAE BULLMI 3a CepeaHiln piBeHb JOCATHEHHSA
3annaHoBaHMX  pe3ynbTaTiB  BMBYEHHA  HaB4YamnbHOI
82-89 B OVCUMMNMIHXW Ta TOTOBHOCTI A0 MOJarbLIOro HaB4YaHHA
Ta/abo NpodeciiHOT AiANbHOCTI 3@ haxoM, B MOro 3HaHHAX
abo Aisx NpUCYTHI HE3HAYHI NOMMITKU 6
CTyoeHT BUSBNSIE CepedHin  piBeHb  [OOCATHEHHS Robpe
3annaHoBaHMX  pe3ynbTaTiB  BMBYEHHS  HaB4YasbHOI 3anik
75-81 C OVUCLUMMNMIHM Ta TOTOBHOCTI A0 MOJasrbLUOro HaB4YaHHA
Ta/abo nNpodeCifHOT AiANbHOCTI 3@ PaxoM, B MOro 3HaHHAX
abo [isgx NpUCYTHI AesiKi 3HaYyLLi NOMWIIKM

CTyoeHT BuMSBNSAE 3a0BiNbHUMA pPiBEHb [OOCATHEHHS
3annaHoBaHUX  pesynbTaTiB  BMBYEHHS  HaBYamnbHOI
67-74 D ONCUMNNIHM Ta TOTOBHOCTI OO0 NOJAnbLUIOro HaB4YaHHS
Ta/abo npodeCifHOT AiANbHOCTI 3@ haxoM, B MOro 3HaHHAX
abo fisx HasiBHi CyTTEBI NOMUIIKM

HasBHi MiHiManbHO AOCTaTHI ANA NO4AanbLIOr0 HaBYaHHS
60-66 E Ta/abo npodpecinHoi AisnbHOCTI 3a ¢axoM pe3ynbTath
BMBYEHHSI HaBYarnbHOI AUCLUMIIHN

Huska 3annaHoBaHux pesynbTaTiB  HaBYaHHA  He
pocArHyTi. PiBeHb HasiBHUX pes3ynbTaTiB HaBYyaHHA €

3agosinbHO

35-59 FX . . :
HefoCTaTHIM ANA  nojanbllOro HaByaHHA  Ta/abo | HesaposinbHo | Hesanik
npodecinHoi AiSNbHOCTI 3a haxom

0-34 F PesynbTaty HaB4YaHHSA BigCYTHi 260 KPUTUYHO HU3bKI

OCOBbJIMBI riaxogn 0O BU3HAHHA

PE3YJIBTATIB HABHAHHA

— Y pasi, akwo gucumnniHa € obos’A3koBOK Ans 3gobyBaya OCBITW, | BiH 3acBOIB
MOBHICTIO abo 4YaCTKOBO BIiAMOBIQHI MpOrpamHi pesynbTaTu HaBYaHHA Mig 4Yac OTPUMAHHSA
OCBiTM Ha nonepegHix abo TakoMy X PpiBHIi (aucumnniHn «EnexkTpudHi  anapatuny,
«EnektpoobnagHaHHa» Ta iH.), TO KpeauTM Ta OuiHKa 3 gucumnniHi mMoxe 6yTu
nepesapaxoBaHa B nopsaky, nepegbaveHomy [lonoXeHHAM NpoO oOpraHi3auild OCBITHLOrO
npouecy (HopmatmeHi gokymeHTtu: Polytechnic (metinvest.university)). KoHcynbTauito 3 gaHoro
NMTaHHA MOXHa OTpUMAaTW y BUKIagada, KypaTtopa rpynu abo rapaHTa OCBiTHbOI Mporpamu,
3aBifgyBada kadpeapu, 3a AKOK 3aKpinmeHo Lo OUNCUNNIIIHY;

— Y pasi, aKwo 3006yBay ocBiT1 0bpaB Lo AUCUUNIIIHY SK AUCUMNNIHY BiflbHOro Bubopy,
He 3Ba)kalouum Ha TOW gakT, Y/ BMBYaNacya BOHa paHille, OuiHKa Ta KpeauTu 3 Uiel gucumnniHm
He nepes3apaxoBYyHTbCS;

— Y pasi, akwo 3gobyBay OCBiTM XOTiB OM CaMOCTIMHO BMBYUTU MNEBHI Kypcwu 3
npobnemaTtukn cucteMm BUPOOHULTBA enekTpoeHeprii (Hanpuknag, Coursera, Udemy a6o
iHWKUX nnatdopm, y T.4. nnatdopMm BiOKPUTUX KYPCiB BITYM3HSAHMX Ta/abo 3akOpAOHHWUX
yHiBepcuteTiB), TO 1) OOUINbHO 3BEPHYTUCA OO CNUCKY pekomeHOoBaHux Bebpecypcis abo
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NPOKOHCYNbTYBaTUCA 3 BUKMagavyem Ha npegMeT penieBaHTHOCTI CaMOCTIMHO 3HanaeHoro
OCBITHBOIO pecypcy nporpami AuCuUmnnniHm; 2) y pasi ycrnilHOCTi OnaHyBaHHS TaKoro Kypcy, sike
nigTBEpOXYETbCA cepTudikatom abo iHwuMm crnocobom, TakoMmy 3gobyBayy y MNOPSAKY,
BU3HayYeHoMy [lonoXeHHAM Mpo  BW3HAHHA  pe3ynbTaTiB  HaBYaHHA, HabyTux vy
HedopManbHin/iHpopmaneHin OCBITI (HopmaTtuBHi OOKYMEHTH: Polytechnic
(metinvest.university)), Taki pe3ynbtaTn MOXyTb OyTU 3apaxoBaHi 3aMiCTb OLiHKM 3 MEBHOIO
BMAOY NOTOYHOrO KOHTPOJHO;

— Y pasi, sKwo 30obyBady 0CBiTV peanidyBaB NeBHUIN BUA HAyKOBOi poboTu (Tesn, ctaTtTs,
pesynbTaTMBHA Yy4yaCTb Y CTYAEHTCbKIM ofiMniagi Towo), TO Yy MOPsAKY, BU3HAYEHOMY
[MonoXeHHsIM NPO BU3HAHHA pe3ynbTaTiB HAaBYaHHSA, HAbyTUX y HedhopmanbHin/iHdbopManbHin
ocsiTi (HopmatumeHi gokymeHTun: Polytechnic (metinvest.university)), Taki pe3ynbTatv MOXyTb
OyTM 3apaxoBaHi 3aMiCTb OUIHKM 3 MNEBHOro BuMAy MNOTOYHOro abo HaBiTb NigCYyMKOBOMO
KOHTPOMI; KOHCYNbTaLito 3 NUTaHb BU3HAHHA pe3yrbTaTtiB HedpopMarbHOI Ta iHopManbHOT
OCBITM MOXHa OTpUMaTK B YNOBHOBaXXEHOI 0CcOOM Big kadenpu, sika BUKNagae ANCLMUNIIIHY;
nepenik TakMx oci6 MOXHa 3HanTKM 3a nocunaHHam  CrtygeHtam:  Polytechnic
(metinvest.university).
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https://www.circuitbread.com/

https://www.electronicshub.org/tutorials/
https://www.allaboutcircuits.com/

https://stackoverflow.com/

https://qithub.com/
https://ua.udemy.com/course/embedded-systems-with-avr-atmega32-
microcontroller/
https://ua.udemy.com/course/crash-course-arduino-and-microcontroller-
development/
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AKAOEMIYHI MONTUKA

Ak uneH cninbHOTU TexHiyHoro yHiBepcutety «METIHBECT MOJIITEXHIKA» Bu maete
AOTPMMYyBaTUCA NEBHUX CTAHLAPTIB Ta akageMivyHOl NOSiTUKK:

— AkademiyHa HedobpoudecHicmb Yy BUIMAAOI akagemiyHoro nnariaty; dabpukadii;
danbcudikauii; cnmcyBaHHs; obmaHy; xabapHuuTea; HeO6'EKTUBHOIO OLHIOBaHHS; HadaHHS
3gobyBayam OCBITK Nif Yac NPOXOAPKEHHS HAMM OLiHIOBaHHS pe3ynbTaTiB HaBYaHHSA 4OMOMOrn
YN CTBOPEHHS Mepelukoa, He nepegbadeHnx ymosamu Ta/abo npoueaypamm NPOXOLAXKEHHS
TaKoro OLiHIOBaAHHSA; BNAMBY Yy Byab-skin hopMi (NPOXaHHSA, YMOBISIHHS, BKasiBka, Norposa,
NPUMYLLYBaHHA TOLLO) Ha neparoriyHoro (HaykoBO-negaroriYyHoro) npauiBHuka 3 MeTor
30INCHEHHA HUM HEeOB’€EKTUMBHOMO OLHIOBaHHS pe3ynbTaTiB HaBYaHHA — NpsiMO 3abOpoOHEHO
(moknagHiwe npo ue —y MNMonoxeHHi Npo akagemivyHy AobpoyecHiCTb 3400yBadyiB BULLOT OCBITH
Ta HaykoBo-negaroriyHnx npadigHukis TOB TEXHIYHOIO YHIBEPCUTETY «METIHBECT
MOJTEXHIKA»); i B pa3i BUABNEHHA — @i0noeiOHuli 3axi0 KOHMpPOoJsio (KOHMPOsbHY
mouyky) 6yde ouyiHeHo 8 0 6aslie 3 HacmyrnHUM rMogidoMsIeHHsIM OekaHy hakynbmemy
ma 2os108i komicii 3 akademiyHoi do6poyecHocmi YHisepcumemy.

— Y pasi BunagKy HagaHHs 3go0yBavam OCBITU Mifg Yac NPOXO4XKEHHSA HAMM OLIHIOBaHHS
pe3ynbTaTiB HaBYaHHA [OMOMOMM YW CTBOPEHHA nepeLllkoq, He nepefdayvyeHux ymoBamu
Ta/abo npoueoypaMn MPOXOMAXKEHHSA TaKOro OUIHIOBaHHA; BANuBY Yy Oyab-akin  opMi
(MpoxaHHs, yMOBASIHHSA, BKasiBKa, NOrpo3a, NpuMyLLyBaHHA TOLWO) Ha NnegaroriyHoro (HaykoBo-
negaroriyHoro) npauiBHMka 3 METOK 34INCHEHHS HMM  HEOO'€KTMBHOIO  OLHKOBAHHS
pe3ynbTaTiB HaBYaHHSA CTYOEHT MOXE OCKapXUTW Nnpoueaypu OUiHIOBaHHS 3a npouenypamu,
nepenbaveHmun MNonoxXeHHsIM NPO OpraHisaLito OCBITHLOro npouecy (po3ain 10).

— Martepianu B pamkax Kypcy, 3axuLLieHi aBTOPCbKMM MPaBoM, MOXYTb OyTn BUKOPUCTaHI
TiNbKN 3006yBayamMn OCBITU, SIKUM NPU3HAYEeHO OaHUK Kypc i Ans uinen, noB's3aHnx 3 LuMm
KYPCOM, i HE MOXYTb MOLLUMPIOBATUCS.

— CninkyBaHHs 3 OAHOKYpPCHMKaMu Ta BuKNagadyem mae 6yt npodecinHum Ta
BBIYSIMBUM.

— OuikyeTbcs, Wwo Bu nepesipatnmete BCi Balii nMCbMOBI NOBIAOMMNEHHS, BKNHOYaKun
NOLUTOBI NOBIOMIMNEHHS Ta NoBigoMNeHHs y MS Teams Ha KOPEKTHICTb 3MICTy Ta MOBW.

— VYHiBepcuTeT nparHe niaTpumMyBaTu cepefosBulle, BinbHe Big AMCKpuMiHauil abo
ANCKPUMIHAUINHNX fOMaraHb, CnpsMOBaHUX Ha Oyab-AKy noavHy abo rpyny B Mexax CBOEI
cninbHOTK — 3406yBaviB OCBITU, CNIBPOBITHWKIB abo BiaBigyBaYiB.
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[oknagHiwe nNpo akagemiyHi NoniTUKM CTOCOBHO E€TUYHOCTI MOBEAiIHKW, akageMiyHol
[00pOoYEeCHOCTI Ta NpoTKAito ByniHry MOXHa AidHaTUCsA 3a NOCUMaHHAM: AKageMiyHi NoNiTUKK
- Polytechnic (metinvest.university)
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