MOJITABCBKNH NTEP)KABHUMN ATPAPHUI YHIBEPCUTET

Kadenpa MmexaHniuyHOT Ta €IEKTPUYHOT THXKEHEPIT

3ATBEP/KXVYIO

3aBj Jenpu,
( W Cranicnas I[TOITOB

«02» BepecHsa 2024 poky

POBOYA NIPOT'PAMA HABYAJIBHOI JUCHUILIIHA

(000B’s13K0Ba HABYAJIbHA TUCIIMILIIHA)

EJIEKTPOHIKA I MIKPOKOHTPOJIEPHA TEXHIKA

OCBITHBO-TIpOdeciiiHa mporpama EnexTpoeHepreTuka, eneKTpoTeXHiKa Ta
eJIEKTpOMEXaHIKa

CTeLialbHICTh 141 EnextpoeHepreTuka, eJIeKTPOTEXHIKa Ta
eJIeKTpoMeXaHika

rajgy3b 3HaHb 14 EnexTpuyHa iHxeHepis

OCBITHIH CTyMiHb OakamnaBp

bakynpTeT [H>KeHepHO-TEXHOIOTTUHU I

[TonTaBa, 2024 p.
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PobGoua mporpama HaB4anbHOI AUCHUILTIHU «EJEKTpOHIKa 1 MIKPOKOHTpOJIEpHA TEXHIKa» IJis

3100yBaviB BUIIIOI OCBITH 3a OCBITHRO-TIPO(ECIifHOI0 Tporpamoro EnekTpoeHepreTruka, eIeKTpOTEXHIKa Ta

eJeKTpoMexaHika creriaabHocTi 141 EnekrpoenepreTrka, eeKTpOTEXHIKA Ta SIEKTPOMEXaHiKa.
MoBa BUKIaJaHHSA: Iep/KaBHA
Po3po6nuk: fApocnas BMUKOB, pouent kadeapu MexaHIYHOI Ta EJIEKTPUYHOI 1HXKEHepii,

KaHMJIaT TEXHIYHUX HAYK, TOIICHT. %

«02 » Bepecus 2024 poky - SApocnas BUYKOB

CxBasieHO Ha 3aciiaHHi KadeIpu MEXaHIYHOI Ta eNeKTPUYHOT 1HXKeHepil

npotokou Big «02 » BepecHs 2024 poky Ne 1

[ToromxeHo rapanToM OCBITHBOT Mporpamu EnexTpoeHepreTuka, eneKTpoTexXHika Ta eeKTpoMexaHika

24 /
( ﬁ ¢ c J -
«02 » BepecHs 2024poky e Amnaronii CEMEHOB

CXBaJIeHO TOJIOBOIO pajiv 3 SKOCT1 BUIO1 OCBITH crierianbHocTi 141

EHGKTpOCHCpFeTI/IKa, eJIeKTpOTeXHiKa Ta eHeKTpOMeXaHiKa

npotokoit ««02 » BepecHst 2024 poky npoTtokoi Ne 1 Onis BACOBA

© [TAAY 2024 pik
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1 Onuc HaBYAJIBLHOI TUCHHUILTIHA

EneMeHTH XapakTepucTUKU Jlenna ¢opma HaBYaHHS
3arajgpHa KUIBKICTh T'OJIUH 210
KinbKicTh KpeauTiB 7

Micue B 1HAMBIZyaJJbHOMY HaBYAIbHOMY

. . O060B’s13K0Ba
TUIaHi 3100yBaya BUINOT OCBITH

Pix HaBuanHus (mmdp Kypc) 3, 141EE6x 31
Cemectp 56
Jlekii (roauH) 38 (22 / 16)
[TpakTruHi (roauH) -
JlaboparopHi (ToavH) 32 (18/14)
CawmocriitHa po6oTa (ToauH) 140

y T. 4. IHOUBiAyalbHI 3aBIaHHsA (BKa3aTh -
dhopmy), TOIMH
dopma ceMecTpoOBOr0 KOHTPOJIIIO 3aJiK / eK3aMeH

2. MeTa BUBYEHHS HABYAJIBHOL JUCHUILTIHUA
BuBuntu  cywacHi npuHOMNM  (QYHKI[IOHYBAaHHS  MIKPOENEKTPOHIKM,  KIIOUOBUX  IOHATH
MIKpOIIPOIIECOPHAX CHUCTEM Ta MIKPOKOHTpPOJIEPIB; OMAHyBaTH OCOOJMBOCTI  (DYyHKIIIOHYBaHHS
MIKPOMIPOIIECOPHUX CHUCTEM Ta MIKPOKOHTPOJEPIB Pi3HUX PiBHIB CKJIAJHOCTI, X MPU3HAYEHHS Y POOOTI
MPUCTPOIB ABTOMATHYHOTO KEPyBaHHS CICKTPUYHMMH MAallMHAMH, anaparaMd Ta aBTOMAaTH3aIlil
CJIEKTPOIIPUBOLY.

3. IlepenymoBH /151 BUBYCHHSI HABYAJIbHOI IUCHUILIIHA
InozemHa wmoBa (3a mpodeciiHUM cHpsMyBaHHSIM), [HXeHepHa Ta KoMm'loTepHa rpadika,
Komn'toTepHi TexHosorii Ta nporpamyBanHs, Enextpuuni Mammau, Enextpuyni anapatu, Metposoris i
€JIEKTPUYHI BUMIPIOBaHHS

4. KoMneTeHTHOCTI:

3a2abHI:

- 3K1.3natHicTh 10 aOCTPAaKTHOTO MUCIICHHSI, aHAJI3Y 1 CUHTE3Y.

- 3K2.31aTHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAISX.

- 3K6.31aTHICTh BUSIBJIATH, CTABUTH Ta BUPILIYBaTH POOIEMH.

gaxosi.:

- @®K2. 3parHicTh BHpINIYBATH MPaKTUYHI 3adadl 13 3alydeHHSIM METOJAIB MaTeMaTHKH,
(b13UKH Ta €IEKTPOTEXHIKH.

- ®K4. 3gatHicTh BUpINIYBATH KOMIUIEKCHI CHEI[lajli30BaHl 3a/a4l 1 MpaKkTU4HI MpoOIeMH,
MOB’s13aH1 3 MpOoOJieMaMHU METPOJIOTii, eIeKTPUYHUX BHUMIpIOBaHb, pOOOTOI0 MPHUCTPOIB aBTOMATUYHOTO
KepyBaHHSI, PEJICHHOTO 3aXUCTY Ta aBTOMATHKH.

- ®K12. 3patHicTh pO3YMiHHS apXiTeKTypu Ta MNPUHLUMIIB (YHKI[IOHYBaHHS CHCTEM
aBToMaTHu3alii, po3poOka e()EeKTUBHUX Ta HAIIHHUX CHCTEM KOHTPOJIO, CIIPSIMOBAHHUX HA ONTHUMI3AIlIIO
BUPOOHUYMX 33/1a4 arpapHOT0 CEKTOpa..

5 IIporpamui pe3yibTaTH HABYAHHA:

- IIPH2. 3Haty 1 pO3yMiTH TEOPETHYHI OCHOBH METPOJIOTii Ta €JIEKTPHUYHUX BHMIpPIOBaHb,
MPUHIUIHA pOOOTH TPHCTPOIB aBTOMATHUYHOTO KEPYBaHHS, PEJICHHOTO 3aXHCTy Ta aBTOMATHKH, MaTH
HaBUYKH 3J1HCHEHHS BIANOBIAHUX BUMIPIOBAaHb 1 BUKOPUCTAHHS 3a3HAYEHUX MPUCTPOIB JUIsl BUPIILIEHHS
npodeciiHuX 3aBIaHb.

- [IPH6. 3actrocoByBaTH MNpHUKIagHE NpOrpaMHe 3a0e3MeUeHHs,, MIKPOKOHTPOJIEpH Ta
MIKPOIPOLECOPHY TEXHIKY Ul BUPILIEHHS MPAKTUYHUX MpodiieM y mpodeciiHii JiSIbHOCTI.

- ITPH20. Po3yMiTH apxiTeKTypy Ta NPUHLUMIN (PYHKI[IOHYBaHHS CUCTEM aBTOMAaTHU3allii B
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rajgy3i eJIeKTPOCHEPreTHKH, eJIeKTPOTEXHIKH, eIEKTPOMEXaHIKH, 3AaTHICTh PO3po0IsATH epEeKTHBHI Ta
HaJ[iiHI CHCTEMH KOHTPOJIIO 3 BHKOPUCTAHHSM IEpEeIOBHX TEXHOJOTIH Ta METOAWK, CIIPSIMOBAHUX Ha
OINITHUMI3AIliI0 BUPOOHUYHUX 3a/1a4 arpolPOMHUCIOBOTO KOMIUIECKCY.

CniggionouteHHA NPOCPAMHUX PEe3)YTbMANie HAGUAHHA I3 OYIKY8AHUMU PE3YTIbMAMamMu HA6YaHHA

IIporpamumii pe3yabrar
HABYAHHA

OuikyBaHi pe3y/ibTaTH HABYAHHS HABYAJbHOL
TUCHHUILTIHA

[TPH2. 3HaTH 1 pO3yMiTH TEOPETHYHI
OCHOBH METPOJIOTI] Ta €IEKTPHYHUX
BHMIPIOBaHb, PUHITAIIA POOOTH
IIPUCTPOIB ABTOMATUYHOIO
KepyBaHHsI, pEJIEHHOTO 3aXUCTY Ta
aBTOMAaTHKH, MAaTH HaBUYKH
3I1CHEHHS BIIIOBIJHUX
BUMIPIOBaHb 1 BUKOPUCTAHHS
3a3HAYEHUX MPUCTPOIB IS
BUpilIEHHs PO eCciiiHUX 3aBIaHb

1meHTH()IKyBaTH OCHOBHI KOMITOHEHTH MIKPOKOHTPOJIEPIB 1
omwucary iX QyHKIi y cucTeMax aBToMaTH3aIlii

aHaJII3yBaTH CXEMH EJIEKTPOHHHUX IPHCTPOIB, BHUSABISATH iX
CWJIBbHI Ta CJIa0Ki CTOPOHHM, a TAKOXK BU3HAYATH ONTHUMAIIbHI
pilIeHHS [T KOHKPETHUX 33134

OIliHIOBAaTH €(PEKTHUBHICTh PO3POOJICHUX CHUCTEM, BHUSBISATH
MOJKJIMBI HEJOJIKM Ta IMPOMOHYBaTH BJIOCKOHAICHHS IS
[MIIBUIIEHHS X HaIIHHOCTI

[TPHG6. 3acTocoByBaTH NpUKIaaHE
nporpamMHe 3a0e3neueHHs],
MIKPOKOHTPOJIEPH Ta
MIKpOIIPOIIECOPHY TEXHIKY JJIs
BUPIIICHHS IPAKTUYHUX MPOOIEM Y
npodeciliHil TisSUTBHOCTI

OTHMCATH IPUHIIMIN POOOTH MIKPOIPOIECOPHOI TEXHIKH Ta ii
pOJIb y aBTOMaTH3AaIli1

porpaMmyBaTH
MpPUKIATHE TMpOorpamMHe
MIPAKTUYHUX MPOCKTIB

MIKPOKOHTPOJIEPH,
3a0€e3IeYeHHA

BHUKOPHCTOBYIOUH
Ui peastizarii

ITPH20. Po3ymiTu apxiTekTypy Ta
MPUHIUIH (YHKI[IOHYBaHHS CHCTEM
aBTOMAaTH3AIli] B ramysi
€JIEKTPOEHEPI e TUKH,
€JIEKTPOTEXHIKHU, EJICKTPOMEXaHIKH,
3IaTHICTHh pO3p00JIATH eDEKTUBHI Ta
HaJ1iHI cUCTEMHU KOHTPOIIO 3
BUKOPUCTAHHSM TIEPETOBUX
TEXHOJIOT1} Ta METO/IUK,
CHPSIMOBAaHUX HA ONTHMI3alliI0
BUPOOHMYMX 3a7a4
arporpoMHCIOBOTO KOMIUIEKCY.

3HATU apXITEKTypy MIKPOKOHTPOJEPIB Ta MIKPOIIPOLIECOPIB,
iXHI OCHOBHI KOMITOHEHTH Ta (PYHKI[IOHaJIbHI MOJIMBOCTI;
METO/IM TPOCKTYBAHHS CXEM CIIEKTPOHHHMX MPUCTPOIB Ta iX
IHTEerpaIii B CACTeMH aBTOMaTH3aIlil

BMITH pO3POOJATH CXEMH €JNEKTPOHHMX MPHUCTPOiB 13
BpaxyBaHHSAM iX €Heproe(eKTUBHOCTI Ta HaJIHHOCTI;
IHTerpyBaTH JaTYUKM, BHMKOHABYl MEXaHI3MU Ta 1HII
KOMIIOHEHTH B €JIMHY aBTOMATH30BaHy CUCTEMY

BUKOPUCTOBYBATH Hepe,ZLOBi iHCTp}IMeHTI/I I MOACITIOBAHHA,

aHaﬂi3y Ta TCCTYBAHHA CJIICKTPOHHUX CUCTEM Ta
OHTI/IMi3y'BaTI/I CHUCTEMH KOHTPOJIIO JJIsA SMCHIICHHA
CHCProCIIOKNBAHHA Ta HiI[BI/IHIeHHSI HpOI[YKTI/IBHOCTi

BUPOOHUYMX MPOLIECIB.

MeToau HABYAHHA:

- CJIOBECHI METOJHM: JIEKIis; TIOSICHEHH,
- HaO4YHI METOJIU: IEMOHCTPYBaHHS, LTFOCTPYBaHHS;

- MpakTU4HI MeToau: jJabopaTopHi poOOTH, poOOTa 3 HABYAIBLHO-METOJAUYHOIO JITEPaTypoIo:

KOHCIICKTYBAaHHSI,

- IHTepaKTUBHI METOJIU: MO3KOBUH IITYPM, IPOEKTYBaHH: NpodeciiHiX cUTyalii, TMcKycii;
- KOMIT IOT€pHI 1 MyJIbTUME1HHI METOU: BUKOPUCTAHHS MYJbTUMEAIMHUX MpPE3eHTaLlIH;
- MeToaM JabopaTOPHO-NPAKTUYHOTO KOHTPOJIIO: KOHTPOJIbHO-1a00paTopHi pOOOTH.

7 IlporpamMa HaBYAJIbHOI JUCIHUILIIHU

Tema 1. 3azanvni ei0oomocmi npo HAHO- MA MIKPOENEKMPOHIKY, MIKDOKOHmMpOepu ma

MiIKponpouecopui npucmpoi
IcTopist CTBOpPEHHS Ta PO3BUTKY HaMIBIPOBIIHUKOBOI MIKPOEJIEKTPOHHOT TEXHIKH.
Po3BUTOK (i3UKK Ta TEXHIKH HaMIBIPOBIIHUKIB, BIAKPUTTS TPAH3UCTOPHOro edexry. EnexTpoHHi
MPUCTPOi 3 NTUCKPETHUX (OKPEeMHX) KOMIIOHEHTIB. BuHaleHHs iHTerpanbHOi cxeMu. IcTopis po3BUTKY
MIKpPOCXEM, MIKPOIPOIIECOPiB, MPOTPAMOBAHUX Ta HEIPOIPAMOBAHUX MIKPOKOHTPOJIEPIB.
MikpoeneKkTpoHika
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Enextponika, MikpocxeMoTexHika i Tonojoris. TexHonorii BUroToBieHHs TpaH3ucTopis. [lniBkoBa
TexHoJorisl. OcoOIMBOCTI TEXHOJIOT1] BUTOTOBIICHHS 1HTETpaIbHUX MiKpocxeM. EmiTakciaabHi TEXHOJIOT1
BurotoBieHHss IMC Ta Te€XHOJIOTIi BUTOTOBJICHHSI METOJIOM IMOTPIHHOT AU Py3ii.
HanoenekrpoHika
MeTtoau BUTOTOBJICHHSI HAHOPO3MIpHUX CTPYKTYp. HaHokpucTaniuni ctpykrypu. KBanToBOpO3MipHi
edexTu. OcoOMMBOCTI KBAHTOBOPO3MIpPHUX CTPYKTyp. HaHOMarHiTHI mMarepiaau i MarHiTOEICKTPOHIKA.
MorekysipHa eJIeKTPOHIKa.

Tema 2. Ocnosni padioenemenmu. Texniuni i npozpamnui 3acodou peanizayii iHgpopmayitinux
npouecis
EneMenTHa 0a3a eleKTPOHIKY Ta eleKTpuyHux npuHmmnosux cxeM (EIIC)
AKTHBHI €JIEMEHTH €JIEKTPOHHOI TEXHIKH, IIaCHBHI €JIEKTPOHHI KOMIIOHEHTH: PE3UCTOPH,
KOH/IGHCATOpH, Ji0AW, TPAH3UCTOPU, THPHUCTOPH, IHAYKTHBHI KOMIIOHEHTH, IHCKPETHI TPHIIAJIH,
IHTErpaJibHI CXEMHU.

Iousrrs iHbopmari Ta iHGOopMAIIHHAX OPOLIECIB
Etanu po3Butky Ta cepu 3acrocyBaHHa iHGOpPMAIIHHUX CHCTEM, PIZHOBUAM iHGOpMAIIHHUX
CHCTEM, CTPYKTypa iH()OopMaIliitHOi CHCTEMH.

Mikpomnporiecopy Ta MiKpOKOHTPOJIEPH
[TonsaTTss Mikpompouecopa. Pi3HHII MK MIKPOKOHTpOJIEpaMH Ta MIiKpOmpolecopamMu. 3arayibHi
NPUHIMIH T00Y/I0BU MiKPOIPOLIECOPHUX CHUCTEM.

Tema 3. Apximexkmypa mikponpoyecopie ma cucmemu 0X0a00MHCEHHA MIKPOEeNeKMPOHIKU
ADpXITeKTypa MiKpOIIPOIIECOPIB
Apxitektypa MikpomnporecopiB. Tunu cuctem uucinennsa. IlomanHs ducen y Mikporpolecopax.
[ToGyoBa MoymiB mam’siTi MiKpomponecopHux cucrteM. MikpokonTponepu AVR.
CucTeMu 0XOJI0/KEHHS MiKPOEIEKTPOHIKU
TemmepatypHi pexuMu poOOTH MIKPOEIEKTPOHIKH, MiKPOMPOLECOPiB Ta MIKPOKOHTPOJEPIB.
CucremMu TMOBITPSIHOTO Ta BOJSHOTO OXOJIOMKEHHS. CHCTEeMH OXOJOKEHHS 3 BUKOPHUCTAHHSIM
TEPMOETIEKTPUIHUX MOAYiB [lenbThe.

Tema 4. Cepeoosuuse npozpamysanns MiKpoOKOHmpo.iepie
Cepenosuiie nporpamyBanHs Arduino
Iutepoeiic iHTErpoBaHOrO cepenoBuila nporpamyBaHHs Arduino. Ilanens iHCTpymeHTiB Arduino
IDE. Kondiryparis iHTerpoBaHoro cepenoBuina po3poOku. IToHsaTTs mporpamu. OCHOBHI CTPYKTYpHi
€JIEMEHTH TIPOTPAMH.

Tema 5. Memoou 06pooku ma 36epizannsa OaHux.
PoGota 3 nanumu
Tunu nanux s 30epexkenHs iHdopmalii B mam’sTi MikpokoHTposepa. [lonsaTts ¢pynkuii. Pobora 13
orepaTopamM po3raiayeHHs. TUIM LUMKIIiB y nporpaMyBaHHi. CHHTAKCHUC Ta paBUJIa HAIICaHHS Tporpam
U IporpaMyBaHHsI MIKpoKOHTpoJiepiB Arduino. Ilonarrs moxynsumii. [IpuHIMO MKMPOTHO-IMIYJIBCHOT
MOJyJIAIiT Ta 11 pearnizanis Ha 6a3i MikpokoHTposepiB AVR. [Iporpamua peanizauis IIIIM B cepenosuii
Arduino IDE.

Tema 6. Inmepdgheitc oominy oanumu
YupaBiiHHS CUTHAJIAMU
[ToHATTSI aHATOrOBO-IIU(PPOBOTO MEepeTBOPEHHS enekTpuuHoro curnaity. Tunu AL Po3psaHicTs.
Tounicte Ta moxubku ALIl. AnanmoroBo-ungpoBuii neperBoproBay MikpokoHTposepiB AVR. TlonsaTTs
BUMIPIOBAJIbHUX TpUCTpOiB. [liIKJIFOUEHHS BHUMIPIOBAJIbHUX MPUCTPOIB /IO AHAJIOTOBUX BHBO/IIB
MIKpOKOHTpoJIepa. 3UUTyBaHH: Ta 00poOKa JaHUX 13 BUMIPIOBAIBHUX NPUCTPOiB. 3acTocyBanHs LIHIM nms
THYYKOTO K€pyBaHHS 30BHIIIHIMU BUKOHaBUUMHU MpucTposiMu. Bukopuctanus 1M B nukiax.
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CrpykTypa (TeMATHYHUH IJIAH) HABYAJIbHOI IUCHUILIIHA

Kinexicts ronuna

Haseu tem Jlenna hopma .
VeRoro y TOMY YHCITi
7. | mp. | 1.3. | c.p.
I ceMecTp BHKJIAJaHHS HABYATBHOI TUCITUILIIHA
Tema 1. 3aranpHi BiIOMOCTI PO  HAHO- Ta
MiKpOEJIEKTPOHIKY, MiKPOKOHTPOJIEpH Ta 34 8 - 6 20
MIKPOIIPOIIECOPHI TPUCTPOI.
Tema 2. Texuiuni 1 mnporpamui 3acodu peamizarmii -
. . . . . 38 8 6 24
iHdopmaniiHux npouecis. OCHOBHI paioeIeMEHTH.
Tema 3. ApxiTeK‘Typa MiKponp'ouecopiB Ta CUCTEMU 38 6 — 6 26
OXOJIO/IPKEHHSI MIKPOETIEKTPOHIKH.
Pa3om 3a 1 cemecTp 110 22 — 18 70
II cemecTp BUKIJIaJaHHS HABYAIHHOI TUCIUILTIHA

T@Ma 4, Cepe,[[OB.I/IH_[e [porpamyBaHHs 44 8 - 6 30
MIKpOKOHTPOJIEPIB.
Tema 5. Meroau oOpoOKH Ta 30epiraHHs TaHUX. 28 4 — 4 20
Tema 6. InTepdetic 0OMiHY TaHUMH. 28 4 — 4 20
Paszom 3a Il cemecTp 100 16 — 14 70
Ycboro roquH 210 38 — 32 140

8 TeMu NPAKTUYHHUX 3aHATH

He nepeobaueno naguanvHum niaHom.

Temu 1a00paTOPHUX 3aHATH

No
3/

HazBa Temn

KinekicTs rogun
JHenna dbopma

I CCMCCTP BUKJIAJAHHA HaBYaJIbHO1 I[I/ICI_II/IHJ'IiHI/I

Tema 1. 3aranbHi BiIOMOCTI PO HAHO- Ta MIKPOEIEKTPOHIKY, MIKPOKOHTPOJIEPH Ta

MIKPOIIPOIIECOPH1 TPUCTPOI.
BuuenHs 6y0BH, (yHKIIIOHAIBHUX MOXKIIMBOCTEH Ta alrOpUTMIB
1-3 | poOOTH MIKPOETIEKTPOHHUX BUMIPIOBAJIBHUX TPHUCTPOIB Ha 6

npukiaai MyasTuMerpy KKmoon KKMS828.

Tema 2. OcHOBHI pajioeneMeHTH. TexHiuHI 1 MpOorpaMHi 3aco0M peanizauii 1HGOpMaLIHHUX

IPOILIECIB.
4 BuBueHHs TeXHIYHMX 3ac001B peaiizalii iHpopMalifHIX IPOLECiB
Ha TMPHUKJIAZl MIKPOKOHTPOJIEPHOro cTaliii3aTopa >KMBICHHS 2
peneitnoro Tary AVR-500D
5-6 | [locmkeHHsT peXHUMiB poOOTH NMPOrpaMHHUX 3aco0iB peanmizarii
iHpOopManiiHUX TpoteciB Ha puKiaai 61oky ynpasiiaas TPLI-02 4
Ta «PO3YMHOr0» XMapHoro enepromoHitopy Smart-MAIC D101.
Tema 3. ApXiTeKTypa MiKpOTIPOIIECOPIB Ta CUCTEMH OXOJIOHKCHHS MIKPOEIEKTPOHIKH.
7-8 | BuBueHHs  apXiTEeKTypH  MIKPOKOHTpOJEpIB Ta  CHCTEMHU 4
OXOJIO/DKEHHS MIKPOEIIEKTPOHIKH
9 JocaigxeHHs: poOOTH TepMOENEKTPUYHHUX Moy liB [lenbThe. 2
IT cemecTp BUKIIaJaHHS HABYAIHHOI TUCIUILIIHU
Tewma 4. CepenoBuiiie mporpaMmyBaHHsI MIKPOKOHTPOJIEPIB.
10 | JocahijkeHHs CKIaly KOMIUIEKTY Ul nporpaMmyBaHHs Arduino 2
11 | [IpakTuuHe 3acTOCYBaHHS OCHOBHUX METOAIB poboTu 3 «llanemio 9
iHcTpyMeHTiB» Arduino IDE
12 | KoHdiryparis iHTETpOBaHOTO cepeioBHINa po3podku Arduino 2
Tema 5. Meronu 00poOku Ta 30epiraHHs JaHHX.
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Ne KinpkicTs ronus
HazBa temn

3/m Jenna ¢popma

13 | CuHrakcuc Ta npaBuia HalMCaHHS MPOrpaM JUlsl IPOrpaMyBaHHS 9
MiKpOKOHTpoJepiB Arduino.

14 | Ilporpamna peanizaris IIIIM y cepenoBumii Arduino IDE 2

Tema 6. InTepderic 0OMiHY TaHUMH.

15 | JlocnimkeHHs TIpoIeCcy aHaJIOTrOBO-IM(POBOTO IMEPETBOPEHHS
EJIEKTPUYHOTO CHUTHAITY. AHAJIOroBO-UM(POBUI TEpETBOPIOBAY 2
MiKpoKoHTpoJsiepiB AVR

16 | 3acrocyBanns IIIIM pams THYYKOro KepyBaHHS 30BHIIIHIMHU 9
BUKOHABYMMH MPUCTPOSIMHU

Ycboro roau 32
9 Temu camocTiiiHOI po60TH
Ne KinpkicTh rouH
Hasga temu
3/m Jlenna
Tema 1. 3aranbHi BiToMOCTi PO HAHO- TA MiKPOEJIeKTPOHIKY, MIKPOKOHTPOJIEPHU Ta
MiKpPONPOLECOPHi MPUCTPOL
Po3BuToK (i3uKM Ta TEXHIKM HAIIBIPOBIIHHUKIB, BIAKPUTTS
TpaH3ucTopHoro edexty. BunaiiieHHs iHTerpajibpHoi cxemu. Ictopis
PO3BUTKY MIKPOCXEM, MIKpOIPOIECOpiB, MPOTpaMOBaHUX Ta
HEeNpOrpaMoOBaHUX MIKPOKOHTPOJIEPIB. EnexkrtpoHixa,

1 MIKpOCXEMOTEXHiKa 1  Tomojorisi. MeToaum  BHTOTOBIICHHS 20
HaHOPO3MIPHUX CTPYKTYP. Hanokpucraniuni CTPYKTYpH.
KBantoBopo3smipHi edpektu. OcoOJMBOCTI  KBAaHTOBOPO3MIPHHX
CTpyKTyp. HaHomaruiTHi Martepiaiu 1 MAarHiTOENEeKTPOHiKa.
MoJexyJsipHa eJIeKTPOHIKA.

Tema 2. OcHoBHi panioesieMenTH. TexHiuHi i mporpaMHi 3acodu peasizauii
iHpopManiiiHuX npouecis
AKTHBH1 €JIEMEHTH €JIEKTPOHHOI TEXHIKM, MAacUBHI €JIEKTPOHHI
KOMIIOHEHTH: PEe3UCTOPH, KOHJEHCATOPH, JI0AU, TPaH3UCTOPH,
TUPUCTOPH, IHAYKTHUBHI ~KOMIIOHEHTH, JHUCKPETHI HIpUJIaaH,

2 iHTerpaibHi cxemMHu. Ertanu po3BUTKY Ta cdepH 3acTOCYyBaHHS 24
iHpOpMaLIMHUX CUCTEM, pI3HOBHIM 1HQOpPMALIMHUX CHUCTEM,
CTpyKTypa iH¢opMmaniiHoi cuctemu. IIoHATTS Mikpompolecopa.
Pi3HUIS MK MIKpOKOHTpOJIEpaMHU Ta MIKpOIpolecopamu. 3araibHi
IPUHIUIN TOOYI0OBH MIKPOIIPOLIECOPHUX CUCTEM.

Tema 3. ApxiTekTypa MIKpPONpOLECOPiB Ta CHCTEMH OXOJIOAKEHHS
MIKpPO€/JIeKTPOHIKH
Apxitektypa MikpomnpouecopiB. Tunu cucrem uucieHHs. [lonanus
yucen |y  Mikpompouecopax. IloOyzoBa MonyniB — mam’sTi
MIKPOIIPOLECOPHUX CUCTEM. MikpokoHTpoJiepu AVR.

3 TemnepatypHi pEXUMHU pobotu MiKpOEJIEKTPOHIKH, 26
MIKpPOIPOIECOPIB Ta MIKpPOKOHTposiepiB. CUCTEMH MOBITPSIHOTO Ta
BOJISHOTO OXOJIO/PKEeHHS. CHCTEMU OXOJIOKEHHS 3 BUKOPHCTAHHIM
TEPMOEINIEKTPUIHUX MoayiB [lenbThe.

Tema 4. CepenoBuiie nporpaMyBaHHsi MiKPOKOHTPOJIePiB
InTepdeiic iHTEerpoBaHoro cepeioBuila MporpaMmyBaHHs Arduino.

4 [Tanens inctpymentiB Arduino IDE. Kondirypariist inTerpoBaHoro 30
cepenopuiia po3podku. [loHsaTTss mporpamu. OCHOBHI CTPYKTYpPHI
€JIEMEHTH IPOTPaMHU.

Tema 5. MeToau 00po0dku Ta 30epiraHHs JaHUX
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HasBa Temu

Kinekicts roanu

Jenna

Tunu  manmx jgna 30epekeHHs  iHGopMaiii B IaM ATi
MikpokoHTposnepa. Ilonsrrs ¢ynkuii. PoGora i3 omepaTopamu
posranyxenHs. Tunu nukiiB y nporpamyBanHi. [ToHsTTS Moy smii.
[TpuHIMN MUPOTHO-IMITYIECHOI MOIYJIAIIT Ta 11 peanmizamis Ha 6asi

20

MiKpokoHTpoJsiepiB AVR.

Tema 6. InTepdeiic 00MiHy JaHUMH

BHMIPIOBAJILHUX NPHUCTPOiB. Bukopucranns 11IM B niukiax.

[TonsaTrss aHanmoroBo-uUM(POBOrO IMEPETBOPEHHS  EIEKTPUYHOTO
curHany. Tunm AIIL. Po3psimnicts. TounicTe Ta moxubku ALIIL
AHanoroBo-1upoBuil mepeTBoproBad  MiKpokoHTpoisiepiB  AVR.
6 [TonsaTTs BUMIipIOBAJIbHUX IIPUCTPOIB. [MigxmroueHHs 20
BHUMIPIOBAJIbHUX MPUCTPOIB hi (0] aHaJIOTOBUX BUBOJIIB
MIKpOKOHTpOJIepa.  3uMTyBaHHA Ta  0OpoOKka  jmaHuUX i3

Ychoro roinu 140

10 InauBinyanabHi 3aBIaHHS
He nepedbaueno nasuanvrhum nianom.

11 OuiHoBaHHS pe3y/bTaTiB HABYAHHS

[TporpamMHi pe3yJIbTaTH HABYAHHS

PopMH KOHTPOJIIO

[TPH2. 3naTH 1 po3yMiTH TEOPETHUYHI OCHOBH METPOJIOTIi Ta eNEKTPUIHHUX
BUMIpPIOBaHb, MPUHLUIN POOOTH HNPUCTPOIB aBTOMAaTHYHOIO KEpyBaHHS,
peneiiHOro 3axucTy Ta aBTOMAaTUKM, MAaTH HAaBUYKU 3J1MCHEHHS
BiJIMOBITHMX BUMIPIOBAaHb 1 BUKOPHCTAHHS 3a3HAYCHUX MPHUCTPOIB IS
BUpIIIEHHS PO ECiiHNX 3aB/IaHb.

I[TPH6. 3acrocoByBatm TpHUKJIATHE MpOorpaMHe  3a0C3MEYCHHS,
MIKPOKOHTpOJIEpU Ta MIKpPONPOLECOPHY TEXHIKY JUIsl BHpIIIEHHS
MPAKTUYHUX MPpo0seM y npodeciiiHiil AisUTbHOCTI.

- BUKOHaHHSI 3aBJIaHb
caMocCTiifHO1 po0oTH;
- BUKOHAHHS

1abopaTOpHUX POOIT.

KputepieM ycniniHOro HaBuaHHS € JOCSTHEHHS 3100yBaueM BUIOI OCBITH MiHIMaJIbHUX OPOTOBUX

piBHiB OI_IiHOK 3d KOXXHUM 3aIlVIaHOBAHUM PE3YJIbTATOM HABYAHHS.

OpnHuM 13 00OB’SI3KOBUX €JIEMEHTIB OCBITHHOI'O IPOLIECY € CUCTEMATHUYHUN MOTOYHUH KOHTPOJIb
OBOJIO/IIHHS KOMIIETEHTHOCTSMU Ta IIJICYMKOBA OIIHKA PiBHS JOCSITHEHHSI MPOrpaMHMX pe3yJbTaTiB

HaB4YaHH.

Cxema HapaxyBaHHs 0aJIiB 3 HABYAJIbHOI JUCHUIIIHU

@opMH KOHTPOJIIO
pe3yJbTaTiB HaBYaHHS
3/100yBayiB BUIIIOi OCBITH
Hom = E
Ha3zBa TemMu a0 f s Z s E x| Pasom
5 ZO= g S m O
cm 8 S a 8O
Z g 2 @ 2 = Q5
SEE § a = m L8 [aF
M o M &
=
I cemecTp BUKJIAJAHHSA HABYAJIbHOI U CIUTLIIHA
Tema 1. 3aranbHi BiJIOMOCTI PO HAHO- Ta MIKPOEIEKTPOHIKY, 10 24 34
MIKPOKOHTPOJIEPH Ta MIKPONIPOLIECOPHI MPUCTPOL
Tema 2. Texuiuni 1 mporpamHi 3aco0u  peainizamii 10 24 34
iH(opmMmariitaux npoieciB. OCHOBHI pajlioeIeMEHTH




@opMHU KOHTPOJIIO
pe3ybTaTiB HABYaHHS
3100yBaviB BUIIIOi OCBITH
= 2 = s
Hasga remu = 2 Z s g E Pazom
SSES| £EgE58
S |s9 c 228
E8:a| EESR
@ 8 m "8
=
Tema 3. ApxiTeK‘Typa MiKponp'ouecopiB Ta CUCTEMU 10 16 26
OXOJIOJPKEHHSI MIKPOEJIEKTPOHIKHI
Ycevozo 30 64 94
Koediyiecum npusedenns 1,06
Paszom (3anik) 32 68 100
II cemecTp BUKIIaJaHHS HABYAIHHOI TUCIUILTIHU
Tewma 4. CepenoBuiiie mporpaMmyBaHHsI MIKPOKOHTPOJICPiB 4 24 28
Tema 5. Meronu 006poOKkH Ta 30epiraHHs JaHUX 4 24 28
Tewma 6. [nTepderic 0OMiIHY TaHUMH 4 16 20
Yevoeo 12 64 76
Koegiyicnm npusedenns 1,06
Pazom 13 67 80
Ex3amen - - 20
Pa3om, BpaxoByr4H eK3aMeH - - 100

HIkana Ta kpuTepii oiHIOBaAHHS
Bukonanns 3a60ane camocmiiinoi pobomu

10

3100yBay BUILOT OCBITH MPEJCTaBUB KOHCIIEKT 3 CAMOCTIHHOT poOOTH B MOBHOMY 00CS31, B
SIKOMY BiH 3MICTOBHO 1 BHUEPITHO BIJIMOBIB Ha MOCTaBJICHI MUTAHHS 1 MPOJIEMOHCTPYBaB
3HaHHS 3 T[PUHLOUMIB (YHKIIOHYBAaHHS  MIKPOEJIEKTPOHIKH, KJIIOYOBUX MOHATh
MIKpONPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJEpiB; ocoOnuBocTed (YHKIIOHYBaHHS
MIKpOIIPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB pI3HUX PIBHIB CKJIQJHOCTI, iX
NpU3HAYCHHS Y POOOTI IPUCTPOIB ABTOMATUYHOTO KEPYBaHHS €ICKTPUIHUMH MaIlTHHAMH,
armapaTaMu Ta aBTOMaTH3alli]l eJIeKTPONPUBOIY

3100yBay BUINOI OCBITH MIPEICTaBUB KOHCIIEKT 3 CAMOCTIHHOI pOOOTH B ITOBHOMY 00Cs31, B
SKOMY BiH TIOBHOMY 00CsI31, aje 13 He3HaYHUMH HETOYHOCTSIMH BiJIIOBIB Ha MOCTaBJICHI
NUTAHHS 1 TPOAEMOHCTPYBaB 3HaHHS NPUHLMUIIB (YHKIIOHYBAHHS MIKPOEIEKTPOHIKH,
KITFOYOBHUX TMOHSTH MIKPOIMPOLIECOPHUX CHUCTEM Ta MIKPOKOHTPOJEPiB, OCOOIMBOCTEH
(YHKIIIOHYBaHHS MIKpOIIPOLIECOPHUX CHCTEM Ta MIKPOKOHTPOJEPIB PI3HUX pPIBHIB
CKIIQJIHOCTI, 1X TpU3HAYeHHS Yy pOOOTI TPUCTPOIB aBTOMATUYHOTO KEPYyBaHHS
EJICKTPUYHUMU MAIIMHAMHU, arlapaTaMy Ta aBTOMAaTU3aIlli eJIEKTPOIPUBOTY

3n100yBay BHUIOI OCBITH MPEACTAaBUB KOHCIEKT 3 CAMOCTi{HOT poO0OTH B TOBHOMY 00Cs31, B
SKOMY BiH B OCHOBHOMY BIJIIIOBIB Ha IMOCTaBJICHI MUTaHHS 1 NPOJAEMOHCTPYBaB 3HaHHS
NPUHIUMIB (YHKIIOHYBAaHHS MIKPOEJIEKTPOHIKH, KJIIOUOBHX MOHATH MIKPOIIPOLECOPHUX
CHUCTEM Ta MIKPOKOHTPOJIEPIB; 0COOIMBOCTEH (YHKILIOHYBAHHS MIKPOIPOIIECOPHUX
CHCTEM Ta MIKPOKOHTPOJEPIB pI3HUX PIBHIB CKJIAQIHOCTI, iX MpHU3HAYEHHS y pPOOOTI
NPUCTPOIB aBTOMATUYHOTO KEpPyBaHHS EJICKTPUYHUMH MAIlMHAMH, arapataMmd Ta
aBTOMAaTH3allii eJIeKTPOIIPUBOIY

3100yBay4 BUIIOI OCBITH MIPEICTAaBUB KOHCIIEKT 3 CAMOCTIHHOI pOOOTH B ITOBHOMY 00Cs31, B
SKOMY BiH YacTKOBO BIiJIIOBIB Ha IMOCTAaBJIEHI MHUTAaHHSI 1 YaCTKOBO IPOJEMOHCTPYBaB
3HaHHA  OPUHUMIIB  (DYHKUIOHYBaHHS  MIKPOEJNEKTPOHIKH,  KIJIOYOBHX  IOHATH
MIKpOIIPOILIECOPHUX CHUCTEM Ta MIKPOKOHTPOJEpiB; 0COOIMBOCTEH (YHKIIOHYBAHHS
MIKPONPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEpIB PI3HUX PIiBHIB CKJIAJHOCTI, iX
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NPU3HAYCHHS y POOOTI NIPUCTPOIB ABTOMATUYHOTO KEPYBaHHS €IEKTPUYHUMHU MALTMHAMH,
arapaTaMu Ta aBTOMAaTHU3alll] eJIeKTPONPUBOLY;

3100yBa4 BHUIOI OCBITH MPEJICTAaBUB KOHCIEKT 3 CAMOCTIHHOI poOOTH, B SIKOMY BiH
HEIOCTaTHHO BIJANOBIB Ha TMOCTaBJIEHI NHUTAHHSA NP0 NPUHOUIN (YHKIIOHYBAHHS
MIKPOEJIEKTPOHIKH, KJIOYOBUX MOHATH MIKPOIPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB;
0cOo0IMBOCTI (PYHKIIOHYBAaHHS MIKPOIPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB Pi3HHUX
PIBHIB CKJIQJHOCTI, iX THpH3HAYCHHS Yy pPOOOTI NPHUCTPOIB aBTOMATHYHOTO KEPYyBaHHs
CJIEKTPUYHUMH MAallMHAMH, anapaTaMyd Ta aBTOMATH3allii eJIeKTPONPHUBOAY, IO HE JIa€e
MOYJIMBICTh OIIHUTH (POPMYBaHHS KOMIIETEHTHOCTEH 1 JOCSATHEHb MPOrPaMHHX
pe3yibTaTiB

BUKOHAHHSL 1A00PaAmMopHUX poOim

24

BUKOHAHO JJA0OpaTOpHY pPOoOOTY B IOBHOMY 00CS31, HAJICKHUM YHHOM O()OPMIICHO 3BIT, B
SKOMY BiZIOOpa)K€HO 3AaTHICTh A0 MPAKTUYHOTO 3aCTOCYBaHHSA OTPUMAHHUX 3HAHB IIPO
NPUHIUIN (QYHKI[IOHYBaHHS MIKPOEJICKTPOHIKH, KIHOUYOBUX IMOHSATH MIKPOIPOIIECOPHUX
CHCTEM Ta MIKPOKOHTPOJIEPiB; 0COOIUBOCTI ()yHKIIOHYBAHHS MIKPOIIPOIIECOPHUX CHCTEM
Ta MIKpPOKOHTPOJIEPIB PI3HUX PIBHIB CKJIAJHOCTI, X MPU3HAYEHHS Y POOOTI MPUCTPOIB
ABTOMATUYHOTO KEPyBaHHS CJICKTPHYHUMHU MAITWHAMH, amaparaMd Ta aBTOMATH3arlil
€JICKTPOIPUBOTY, IAHO BIMOBI/I HA KOHTPOJbHI MUTAHHS,

18

BUKOHAHO Ja0opaTopHy poOOTy B TOBHOMY 00csi3i Ta O(GOpPMIIEHO 3BiT, B SIKOMY
BiZI0Opa)KeHO 3/1aTHICTH JI0 MPAKTUYHOTO 3aCTOCYBAHHS OTPHMAHHX 3HAHb IPO MPHUHIIUITN
(YHKIIOHYBaHHS MiKPOEIEKTPOHIKH, KIIFOYOBUX IMOHATH MIKPOMPOIECOPHUX CHUCTEM Ta
MIKpPOKOHTPOJIEPiB; OCOOIHMBOCTI (PYHKIIIOHYBaHHS MIKPOMNPOIIECOPHUX CHUCTEM Ta
MIKPOKOHTPOJIEPIB PI3HUX PIBHIB CKIQJHOCTI, IX MpHU3HAYEHHA y POOOTI MPUCTPOIB
AaBTOMATUYHOI'O KEPYBaHHSA €JCKTPUYHMMHU MAaIIMHAMH, arnapaTaMd Ta aBTOMAaTH3allii
€JICKTPONPHUBO/TY, JAHO HETOYHI Bi/IMOBII HA KOHTPOJIbHI MUTAHHS

12

BUKOHAaHO JlabopatopHy poOoTy, ohOopMIEHO 3BIT HE B MOBHOMY 00cCs3i, B SIKOMY B
OCHOBHOMY BiJJOOpa)X€HO 3/IaTHICTH JI0 MPAKTUYHOTO 3aCTOCYBAaHHS OTPUMAaHUX 3HAHb PO
NPUHIUNK (PYHKIIOHYBAHHS MIKPOEJIEKTPOHIKH, KJIIOUOBHMX MOHSATH MIKPOIIPOLECOPHUX
CUCTEM Ta MIKPOKOHTPOJIEPIB; 0COOIUBOCTI (GYHKIIOHYBAHHS MIKPOIIPOLECOPHUX CUCTEM
Ta MIKPOKOHTPOJIEPIB PI3HUX DPIBHIB CKJIAAHOCTI, iX NMPU3HAUYEHHS Y POOOTI MPUCTPOIB
ABTOMATHYHOTO KEPYBaHHS EJIIEKTPUYHHUMH MAalIMHAMH, amapaTaMd Ta aBTOMAaTH3amii
€JIEKTPOIIPUBOAY, TAHO HETOYHI BI/IMOBI/II HA KOHTPOJIbHI TUTaHHS

BUKOHAHO J1abopaTopHy poOOTy HE MOBHICTIO, OPOPMIIEHO 3BIT HE B TOBHOMY 00Cs31, B
SKOMY B YaCTKOBO BiJJOOpa)K€HO 3JaTHICTh 10 MPAKTHYHOIO 3aCTOCYBAHHS OTPUMaHUX
3HaHb [P0 MPUHUUON (DYHKIIOHYBaHHS MIKPOEJIEKTPOHIKH, KIIOUOBUX IIOHATH
MIKpOIIPOLIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB; OCOOIMBOCTI (YHKIIIOHYBAHHS
MIKpOMPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB PI3HUX PIBHIB CKJIQJHOCTI, iX
NpPU3HAYEHHS Y pOOOTI IPUCTPOIB ABTOMATUYHOTO KEPYBaHHS €JIEKTPUUYHUMH MaIIMHAMH,
amaparaMu Ta aBTOMAaTH3allil eJIeKTPOIpPHUBOY, JAHO HETOYHI BIJAMOBIJAl Ha KOHTPOJIbHI
UTAHHS

BUKOHAHO J1abOopaTOpHY poOOTY HE MOBHICTIO, 3BIT HE oopmieHo abo JomyIeHl Tpyoi
NOMWJIKM Y HOro ogopMIIeHHi, BIACYTHI BIANOBiAI Ha KOHTPOJIBHI MUTaHHS, 3700yBad
BUIIIOT OCBITU HE BIPHO TPAKTY€ OCHOBHI MOJIOKEHHS, (DaKTH, TTpaBuia, Ta HE JEMOHCTPYE
3HaHb TMPO MNPUHUMNHN (YHKIIOHYBAaHHS MIKPOEJIEKTPOHIKH, KIIIOUOBUX MOHATH
MIKPOMPOIIECOPHUX CHUCTEM Ta MIKPOKOHTPOJIEPIB; OCOOIMBOCTI (YHKI[IOHYBaHHS
MIKpOIIPOIIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB pI3HUX PIBHIB CKJIQJHOCTI, iX
NPU3HAYCHHS Y POOOTI IPUCTPOIB ABTOMATUIHOTO KEPYBAHHS EICKTPHUYHUME MallHHAMH,
amapaTaMd Ta aBTOMAaTH3allli €JIEKTPONPHBOJIY, IO HE Ja€ MOXKIUBICTh OIIIHUTH
dbopMyBaHHSI KOMIIETEHTHOCTEH 1 JOCATHEHb IPOTPAMHHUX PE3YJIbTATIB
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Ikana Ta KpuTepii OLiHIOBAHHSA 3HAHb 3100yBa4iB BUIIIOI OCBITH HA eK3aMeHi*

Bun

bamu Kpurepii orinroBanHs
3aB/IaHHS

3100yBay BUINOI OCBITH B TOBHOMY 00Cs31 JEMOHCTpPY€ 3IaTHICTH [0
IPAaKTUYHOT'O 3aCTOCYBaHHs OTPUMAHUX 3HaHb PO NPUHLIMIIN (PYHKIIOHYBaHHS
MIKpPOEGJIEKTPOHIKH, KJIIOUOBHX TIOHATH MIKPONPOLIECOPHUX CHCTEM Ta
MIKPOKOHTPOJIEPiB; 0COOJMBOCTI (PYHKIIIOHYBAaHHS MIKPOIIPOIIECOPHUX CHCTEM
Ta MIKPOKOHTPOJIEPIB PI3HUX PIBHIB CKIIATHOCTI, X NMPU3HAYCHHS Yy POOOTI
NPUCTPOIB aBTOMAaTHYHOT'O KEPYBAaHHS €IEKTPUYHUMH MAallMHAMH, anapaTamu
Ta aBTOMATHU3aLlli €JIEKTPOIPUBO/LY; 3AATHICTh MOEIHYBATU TEOPIIO 1 MPAKTUKY
JUIsl BUPILICHHS €NIEKTPOTEXHIYHUX 3aBAaHb

3100yBay BUIIOT OCBITH B 3HAUHIN Mipi IEMOHCTPYE 3JaTHICTh 0 MPAKTUYHOTO
3aCTOCYBaHHSA  OTPUMAaHUX 3HAaHb NP0 NPUHLUMOM  (DYHKIIOHYBaHHA
MIKpPOEGIEKTPOHIKH, KJIIOUOBHX TIOHATH MIKPONPOLIECOPHUX CHCTEM Ta
MIKPOKOHTPOJIEPiB; 0COOJMBOCTI (PYHKITIOHYBaHHS MIKPOIIPOIIECOPHUX CHCTEM
Ta MIKPOKOHTPOJIEPIB PI3HUX DIBHIB CKJIAQAHOCTI, X HpPU3HAYEHHS Yy poOOTi
IPUCTPOIB aBTOMAaTHUYHOI'O KEPYBaHHsS €JIEKTPUYHUMH MallMHAMH, anapaTamu
Ta aBTOMATHU3aLli €NIEKTPONPUBO/LY; 3AATHICTh TOEIHYBATH TEOPIO 1 MPAKTUKY
JUIs BUPILICHHS eJICKTPOTEXHIYHUX 3aBAaHb

3m00yBady BHIIOI OCBITH B TIOBHOMY 00cCs3i, ajne 13 HE3HAUHUMH
HEBIANOBIAHOCTSAMU  JIEMOHCTPY€E 3JaTHICTh A0 NMPAKTUYHOIO 3aCTOCYBaHHS
OTPUMAHUX 3HAHb MPO MPHHOUNHN (QYHKIIOHYBAHHSI MiKPOEIEKTPOHIKH,
KJIIOYOBUX IMOHATh MIKPONPOLIECOPHUX CHCTEM Ta MIKPOKOHTPOJIEPIB;
6 0COOIMBOCTI (GyHKIIOHYBaHHS MIKPOIIPOIIECOPHUX CHCTEM Ta
MIKpDOKOHTPOJIEPIB PI3HUX PIBHIB CKJIAJHOCTi, iX MpHU3HAYEHHS y pOOOTI
NPUCTPOIB ABTOMAaTHYHOTO KEPYBAHHS €ICKTPUYHUMH MAallUHAMH, anapaTaMmu
Ta aBTOMAaTHU3aLlli €JIEKTPOIPUBO/LY; 3AATHICTh MOEIHYBATU TEOPIIO 1 MPAKTUKY
JUIsl BUPILICHHS €NIEKTPOTEXHIYHUX 3aBAaHb

3100yBay BUINOI OCBITH B YacCTKOBO JIEMOHCTPY€E 3/aTHICTb O MPAKTUYHOTO
3aCTOCYBaHHS  OTPUMAaHMX 3HaHb NP0 TNPUHIMIK  (YHKIIOHYBAaHHS
MIKpPOEJNEKTPOHIKH, KJIIOUOBHX TOHATh MIKPONPOLIECOPHUX CHCTEM Ta
MIKPOKOHTPOJIEPIB; OCOOIMBOCTI (PYHKIIIOHYBAaHHSI MIKPOIIPOLIECOPHUX CUCTEM
Ta MIKPOKOHTpPOJIEPIB PI3HUX PIBHIB CKJIQJHOCTI, iX MpPU3HAYEHHS Yy poOOTi
NPUCTPOIB aBTOMAaTHYHOTO KEPYBAaHHS €IEKTPUYHUMHU MaIlUHAMH, anapaTaMu
Ta aBTOMAaTHU3aLlli €IEKTPOIPUBO/LY; 3AATHICTh MOEIHYBATH TEOPIIO 1 MPAKTUKY
JUIsI BUPIIIEHHSI €IEKTPOTEXHIYHUX 3aBJIaHb

3100yBay BHIIOI OCBITH B 4YacTKOBO, 13 CYTTEBUMH HEBIJIMOBIAHOCTIMU
JIEMOHCTPY€ 3MIaTHICTH JI0 MPAKTUYHOTO 3aCTOCYBAaHHS OTPUMAHUX 3HAHb IO
OPUHIUNM  (YHKLIOHYBaHHS  MIKPOEJNIEKTPOHIKH,  KJIIOUYOBMX  IOHATH
MIKpOTIPOIIECOPHUX CUCTEM Ta MIKPOKOHTPOJIEPIB; 0C00JIMBOCTI
2 (YHKIIIOHYBaHHS MIKPOIPOLIECOPHUX CHCTEM Ta MIKPOKOHTPOJEPIB PI3HUX
PIBHIB CKJQJHOCTI, iX TNpHU3HA4YeHHS y poOOTI MPHUCTPOIB aBTOMATUYHOIO
KEepyBaHHS E€JEKTPUYHUMH MAallMHAMM, afaparaMd Ta aBTOMAaTH3aLii
€JIEKTPONPUBO/LY; 3/1aTHICTh MOEAHYBATU TEOPIIO 1 MPAKTUKY JJI BUPIMICHHS
€JIEKTPOTEXHIYHUX 3aBJIaHb

BIJICYTHICTb BiJIITOBI/Il HA TEOPETUYHE MMUTAHHS, 1[0 HE 1a€ MOXKJIUBICTh OLIHATH
0 (dopMyBaHHS KOMIIETEHTHOCTEH Ta OTpUMaHHA MPOrPaMHHUX pPe3yJbTaTiB
HaBYaHHA y 3/100yBayda BHUINOI OCBITH

10

IINTaHHSA

Uit 1-ro Ta 2-r0 TEOPETHUYHOTO

12 IncTpymeHTH, 0012 JHAHHS Ta NPOrpaMHe 3a0e3nevYeHHsl,
BHUKOPHCTAHHS AKHX Nepeadayac HABYAJIbHA THCIHUILTIHA
3acoOu HaBuaHHS: 1HGOpMaLIHHUI CynpoBiA 13 BUKOpHCTaHHAM miaatdgopmu Moodle; komm torep
(HoyTOyK) — 1 mT.; mpucTpit MyJabTUMeniHUN (mpoexkTop) — 1 mT.; mpoekuiiHui exkpan — 1 mr.;
Ipe3eHTalii.
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[epenik iHCTpYMEHTIB, OOJIaZIHAHHS, YCTATKYBaHHS Ta MPOTPAMHOrO 3a0e3NedYeHHs, He0OXiTHOTO
JUTsl BUBYEHHS HAaBYAJILHOI AUCITUIUTIHY, 3a0e3Meuye HaBYaJIbHA JTa00OpaTopis eJeKTPOTEXHIKH IM. I.T.H.,
npodecopa Mypsina K.K. Ne 325.

13 IoJyiTHKA HABYAJBLHOI AMCHHUILIIHT

- II0JI0 TEPMIHIB BUKOHAHHS Ta MEePECKIalaHHS:

7abopaTOpHi 3aBJaHHSA, 3aBJAaHHS 13 CAMOCTIHHOT pOOOTH, SIKi 3AAI0THCS 3 MOPYIICHHSIM TEPMiHIB
0e3 MOBaXXHUX IMPHUYMH, OLIHIOIOTHCS Ha HUWXK4YY OIIHKY (-30%). IlepeckiiamaHHs MOTOYHOTO Ta
IiJICYMKOBOT'O KOHTPOJTIO BiIOYBaIOTHCS 32 HASBHOCTI MOBAXHUX MPUYHH 13 J03BOITY ekaHaTy. [loBTopHe
CKJIaJIaHHS ITiJICYMKOBOTO KOHTPOJIIO 13 HABYAJIBHOI TUCIMIUIIHA CTAHOBUTH HE OlbIe 2 pa3iB: OJHMH pa3
BUKJIaJady, Ipyruil — komicii (popmyeThcst nekanoMm ¢akyibTeTy 3a ydacTi BukianadiB kapeapu MEI).
OriHka MOBTOPHOTO CKJIQJAHHS € OCTaTOYHOIO.

- II0/I0 aKaJAeMiuHOi JOOPOUECHOCTI: 3100yBayu BUILOI OCBITH MOBUHEH JOTpuMyBartucs Koaekcy
akazmeMiuHoi jmoOpodecHocTi, Komekcy mpo eTuky Bukiamada Ta 3q00yBava Bumioi ocBitu I1JIAY,
[Tonoxenns mpo 3amobiraHHs Ta BUSBICHHS akajaemiunoro ruiariaty B [IJAY, Ilopsaky mepeBipku
aKaJeMIYHUX TEKCTIB Ha HAasBHICTh TEKCTOBUX 3amo3uueHs y [1JIAY.

- M0JI0 BIiJBITYBAaHHS 3aHITH: BIJBIAYBAHHS 3aHITh € OOOB’S3KOBHM. 3a 00’ €KTHBHUX MPUYHUH
(Hampuknaa, IIKapHSHUN, CTaXyBaHHS TOINO) HAaBYaHHS MOXKE BiIOyBaTHCh 3 BUKOPHCTAHHAM
JTUCTAHIIIMHAX TEXHOJIOTIN 32 MOTO/KEHHSM 3 JICKaHOM (DaKyIbTETY.

- 1I0JI0 3apaxyBaHHsS pe3ysbTariB HePopMallbHOI / iH(POpMabHOT OCBITH: Ha 3/100yBaviB BUIIOL
OCBITH TIOIIMPIOETHCS TPAaBO MPO BU3HAHHA pE3YJbTATiB HaBYaHHSA, HaOyTUX y HedopManbHIA /
iH(hOopMasbHil OCBITI Mepes] ONaHyBaHHIM JaHO1 OCBITHHOI KOMIIOHEHTH. OcoOIMBOCTI HEPOPMATBHOTO /
iH(pOpMaTEHOTO HAaBYAaHHS perjaMenToBaHi [100KeHHSIM PO MOPSIOK BU3HAHHS Pe3yJIbTaTiB HAaBYAHHS,
3100yTHX y HepopMmanbHii Ta iHPOpMabHIi OCBITI 3700yBauaMu Buiioi ocsit [TJIAY.

- MO0 OCKAp)KEHHS pe3yJbTaTiB OIIHIOBAHHS: 3700yBad Mae MpPaBO MOJATH aNeIiio IS
OCKapKEHHS pe3yJbTaTiB KOHTPOJIbHUX 3axofiB. IIporeaypa ockapkeHHs pe3yibTaTiB periaMeHTOBaHA
[Tosto’keHHSIM TIPO OIIHIOBAHHS Pe3yJIbTaTiB HABYAaHHS 3100yBaviB BUIIOi ocBiTH B [T/IAY.
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