








2. MeTa Ta 3aBJaHHA HABYAJILHOT JHCIHUILTIHHA

Mera: HagaHHS 3HAHb 1 HABWUYOK 31 CTBOPEHHS MPOTrPaMHOrO 3a0e3MEUYCHHS
MIKPOITPOLICCOPHUX CHCTEM PI3HOTO MPU3HAYEHHS 3 BUKOPUCTAHHSM CYYaCHHUX 3aco0lB
po3po0KM Ta ypaxyBaHHsAM OOMEKEHb Ha amnaparHi, 4YacoBl Ta E€HEPreTUYHI
pecypcu. OTpUMaHHs CTYyIEHTaMU HEOOXITHUX 3HAHb Ta HABUYOK JUIsl 3aCTOCYBAaHHS iX 3
NUTaHb MOOYJOBH MPOTrPaAMHHUX 3aC00IB MIKPOITPOLIECOPHUX CUCTEM PI3HOIO MPU3HAYCHHS 3
BUKOPUCTAHHSIM Cy4YaCHUX TEXHOJIOTIH.

3aBaanHsi: npuaOaHHs CTyACHTaMU HEOOX1JHUX 3HAHb Ta BMiHb B C(hepl aHaIi3y BUMOT,
MPOCKTYBAHHS Ta PO3POOKH MPOrpaMHOTO 3a0€3MEUYEHHST MIKPOMPOIIECOPHUX CUCTEM;
(opMyBaHHS 3HaHb 1 HABUYOK BOJIOJIHHS CYyYaCHUMU CEPEIOBHUILAMHU PO3POOKH.
-  HABYMTH  CTYJCHTIB BHUKOPUCTAHHIO  1HCTPYMEHTAIBLHOTO
IPOrPaMHOro
3a0e3neueHHs A1 PO3POOKH 1 BIIIAr0KEHHS IPOTpam;
- HAJaT’ CTYJCHTaM 3HAHHS 3 METO/IB ONTUMI3Allli MPOrpaMHUX 3aC00IB;
- HAJaTh CTYJAEHTAM HABUYOK PO3POOKM Ta BNPOBAIKEHHS MPOTrPaMHUX 3aCO0IB
peam3auii 6a30BuX PpyHKIIA BOYTOBAHMX MIKPOKOHTPOJIEPHHUX MPUCTPOIB;
- O3HANOMHTH CTYJEHTIB 3 MPOrpPaMHUM 3a0€3MEYCHHSIM JOCTYMY MPUCTPOIB 10
(13UYHOTO CBITY Ta [HTEpHETY peUei.

IIporpamMHi KOMIIETEHTHOCTI

3K2. 3naTHiCTh BUATHCS 1 OBOJIOIBATH CYYACHUMU 3HAHHIMM.

3K3. 3narHicTh 3aCTOCOBYBATH 3HAHHS Y TPAKTHYHUX CUTYALISX.

3K4. 3naTHICTh CMIJIKYBAaTUCS ACPKABHOK MOBOIO SIK YCHO, TaK 1 MUCbMOBO.

3K7. BMiHHSI BUSBJISITHA, CTABUTH TA BUPILIYBATH MPOOIEMHU.
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®K3. 3parHICTh CTBOPHOBATHM CHUCTEMHE Ta NPHUKIAIHE NPOrpaMHe 3a0e3MeueHHs
KOMIT FOTEPHUX CUCTEM T MEPEXK.

O ®K7. 3paTHICTE BUKOPUCTOBYBATH Ta BIPOBAIKYBAaTH HOBI TEXHOJIOTII, BKIIOYAKOYH
TEXHOJOT1] PO3YMHUX, MOOIUJIBHUX, 3€JICHUX 1 Oe3neUHnx 0OUYHMCIIEHb, OpaTh y4acTh B
MOJICpHI3aIlli Ta PEKOHCTPYKIlI KOMIT IOTEPHUX CHUCTEM Ta MEPEK, PIZHOMAHITHUX
BOYTOBAHKX 1 PO3MOAUICHUX JOJATKIB, 30KPEMA 3 METORO IMiIBHILEHHS iX €(PEKTUBHOCTI.

IIporpamsi pe3yibTaTH HABYAHHS

O ITPHS. BMiTH CHCTEMHO MUCIIATH T4 3aCTOCOBYBATH TBOPY1 310HOCTI 10 (POPMYBAHHS
HOBHX 1JCH.

Mixaucuumiainapui  3B’s3kM:  jgucimmiiHa - Oazyerbes HA:  OK16.InTepdeiicn,
Bb1.9.MikpokonTponepu, OK28 Mikponpouecopri cucremu, Bb1.5.Kypc nHa BHOIp 1
(ITpoextyBanns mikpornpouecopaux cuctem), Bb1.11.Ilepudepiiini npucrpoi, B61.18.Kypc



Ha BuOip 4 (KII) (MikponpouecopHi cucreMn), nucuumuiia € 6a3oBoro. OK38. JIummomMuanii
poboTa (nmpoekT) Oakanappa

3. IIporpama HaB4YaJIBLHOT AMCUMIIIIHH

Moayas 1
3micToBHUI MmoayJib 1. IHcTpyMeHTaNbHI 3ac00u nporpamysannst MIIC

TEMA 1. Buaun 113 MIIC

Knacudikamis MIIC (yHiBepcanbHi, 0OpoOkM cHUrHajiiB, BOyAOBaHI, MOOUIbHI,
MIKPOKOHTPOJIEPH, CHCTEMH Ha MOIyJl 1 Kpuctani). 3acrocyBaHHs MIIC (MOHITOPUHT,
YIPaBIIHHS, «PO3yMH1» peul, [HTepHET peueit). PegakTopu, KOMOUISITOPH, IHTEPIPETATOPH,
CUMYJIATOPH, MporpaMaropu. [HTErpoBaHi cepeaoBHINA POZPOOKH.

TEMA 2. Biakpuri nunargopmu. Exocucrema Arduino

Biakputi mnargopmu. Exocucrema Arduino. ®@opmdakrop Uno, Mega, Nano, Mini.
CyMICHICT 3a KOHCTPYKTHBOM, cepeaoBumieM po3poOku, Shield Ta 6Gibmotekamm.
CropoHHI nporpamHi 3aco0u. [1IBUIKE MPOTOTUITYBAHHSI.

TEMA 3. Interposane cepenouiue po3pooxu IDE Arduino.

[Tporpamua monens MK y ckmam monyniB Arduino. BeytpimHi nepudepiiini
npucTpoi. (AdcTpakTHU MikpokoHTposiep. Lln(posi 1 aHasiorosi jinii. Oneparii 3 JTaHUMH
Ha BuBOJax. Bumum 1 oOcsar mam'sti. Talimepu, npuiimaur UART, SPI, I2C 1 ix nporpamMHa
niarpumka. [Tpuknaam 3 Proteus.). [nterpoBane cepenosuiie po3podku IDE Arduino amns
Windows, Linux, Android, i10S, Web. Kongirypariis, po3mupenss 610110TEK Ta anapaTHux
3ac001B.

3micToBHUI moayJib 2. IIporpamyBanns 6a3oBux pynkuiii MIIC
TEMA 4. YnpasiiHHsi IPOCTHM BBEICHHSIM - BUBeJAeHHAM 4epe3 nopru MK

YpaBIliHHS BBEACHHSIM -BUBEICHHAM JaHUX uyepe3 noptu MK juist 38’ 43Ky 3 JaTunkaMu
Ta BUKOHYIOYMMH PUCTPOSIMU. BUKOPUCTAHHS ITEPEPUBAHb.

TEMA 5. BuBeneHnnsi cCMiMBOJBHOI 1 rpagiunoi ingopmanii Ha LCD / OLED / TFT
/ E-ink.



Busenenns cumBoIibHOI 1 rpadiunoi ingopmanii Ha LCD / OLED / TFT / E-ink nucnnei
JIIOJIMHO-MAIIMHHOTO 1IHTEp(elicy Yepe3 mapajieibHi Ta MOCIIA0BHI iHTEpdEHcH.

TEMA 6. IIporpamyBaHHs1 pe;xuMiB po0oTH TaiiMepiB B 10JaTKaX
[TporpamyBaHHs pexuMiB POOOTH TaMEPIB I 3a7a4 PEATBHOTO Yacy. GopmyBaHHs
YaCOBUX IHTEPBAIIB Ta IMITYJILCHUX MOCTII0BHOCTEH.

TEMA 7. IlporpamyBaHHsl aCHHXPOHHOI'0 Ta CHHXPOHHOT'O MOCJIII0BHOTO O0OMiHY

[IporpaMmyBaHHs  aCMHXPOHHOTO Ta CHUHXPOHHOIO MOCIIAOBHOrO o0MiHy MK 3
30BHILIHIMU MPUCTPOSMH 1HAMKAL], TIEPETBOPEHHS CUTHAIB Ta 30€PEIKEHHS JaHHX.

TEMA 8. IIporpamyBaHHs1 aHAJI0T0BOT0 iHTep(eiica MK
[TporpamyBanHs ananoroBoro intepdeiicy MK 3 natyrikamu y 3aja4ax MOHITOPUHTY 1
YIPaBJIHHS BUKOHYKOUHAMH Ta ayA10 MPUCTPOSIMH.

MoayabHuii KOHTPOJIb.

Moayas 2

3micToBuii Moay/b 3. Onrumizanis nporpamunx 3aco6is MIIC

TEMA 9. llIBuaka po3poOka 10JaTKIB 3 BHKOPHUCTAHHAM rpa@ivHOro
NPOrpamMyBaHHsl, XMAPHHUX CEPBICIB.

TEMA 10. OnTumu3anis nporpam 3 Bukopuctanassm mosu C ta AcemOJiepa.
OnTuMuzaniss 0porpam 3 BUKOPHUCTAaHHSM BCTaBOK Ha MoBl C ta AcemOnepa.
Cepenoutiia po3poOKH.

TEMA 11. IIporpamyBanHsi pe;kumMiB eneprozoepexenass MK.
YOpaBliHHS aKTUBHICTIO BHYTpPIHIX NpucTpoiB MK, pexxumu cHy. YnpaBiiHHs
TaKTOBOI YaCTOTOHO.

TEMA 12. EjiemeHTH onepauiiiHuX CHCTeM pPeajibHOr0 4acy y nNporpaMHHux
3aco0ax BOyJOBaHHUX CHCTEMAX.

VYnpaeminHsa Oarato3anauynicTio. OyHkuii APL. ManopecypcHi onepaiiifHi CHCTEMU Y
KOMOIHOBaHHUX CHCTEMAX.

MoayabHuii KOHTPOJIb.
4. CTpyKTypa HAaBYAJBHOT
JTHCIHILIIHHA



Ha3Bu 3M1CTOBHX MOIYJIIB 1 TEM

KinpkicTb ToanH

Jlenna gopma

Ycboro

Y Tomy umcni

I

J1a0.

C.p.

4

5

6

Moayas 1

3microBuii Moayasb 1. lncmpymenmansni 3acobou npoepamyearis MIIC

Tema 1. Buau [13 MIIC. Penakropu,
KOMIOUIATOPH, IHTEPIPETATOPH, CUMYJIATOPH,
nporpamarTopu. IHTerpoBaHi cepeioBHAIIA
PO3POOKH.

3

1

Tema 2. Biakputi mnatgopmu. Ekocucrema
Arduino. CyMICHICTb 32 KOHCTPYKTHBOM,
cepenoBuieM po3pooku, Shield ta
010moTekamMu. CTOPOHHI MPOrpaMHi 3aCO0U.
[IIBuaKe MPOTOTUITYBAHHSI.

Tema 3. [HTerpoBane cepeoBule po3poOKu
IDE Arduino mimg Windows, Linux, Android,
10S, Web. Koniryparis, po3mMpeHHs
010J110TEK Ta anapaTHUX 3aCO01B.

12

Pazom 3a 3mictoBuM MoayJieM 1

20

5

5

10

3microBuii Mopyasb 2. [Ipocpamysanns 6azosux pynxyiit MIIC

Tema 4. YrpaiHHs BBEJICHHIM -BUBEICHH M
nanux yepe3 noptu MK st 38°s13Ky 3
JATYMKAMH T BUKOHYHOUUMHU ITPUCTPOSMH.
BukopucranHs nepepuBaHsb.

13

3

5

Tema 5. BuBeneHHst CHMBOIBHOI 1 TpaiuHOi
tH(popmarri Ha LCD / OLED / TFT / E-ink
JUCTIIET JIFOIMHO-MAIIUHHOTO 1HTEPdEICcY
Yyepe3 napajienibHi Ta NOCI1I0BHI IHTEpQEICH.

13

Tewma 6. [IporpamyBaHHs pe>kuMiB pOOOTH
TalMepIB JUIs 3a]]a4 PEATIBHOTO Yacy.
dopMyBaHHS YaCOBHX IHTEPBAJIB Ta
IMOYJBCHUX MOCITIOBHOCTEM.

18

Tema 7. IlporpamyBaHHs aCHHXPOHHOIO Ta
CUHXPOHHOTO nocaiaoBHOrO o0miny MK 3
30BHIIIHIMHA MPUCTPOSMH THIMKAIli,
MEPETBOPECHHS CUTHAIIB Ta 30€PEIKCHHS TAHUX.

18




Tewma 8. [IporpamyBaHHsl aHAJIOTOBOTO 18 4 5 8
iHTepdericy MK 3 marurkamu y 3agadax
MOHITOPHHTY 1 YIIPABJIIHHS BUKOHYKOUAMH Ta
ayJiio MPUCTPOSIMH.
1 2 3 5 6
MoayJbHH KOHTPOJIb 3 1 - 2
Pa3zom 3a 3micToBUM MoOayJieM 2 82 19 27 36
Pa3om 3a moayJiem 1 102 24 32 46
Moayab 2
3microBuii Moayab 3. Onmumnizayis npoepamnux 3acobie MIIC

Tewma 9. [1IBuaka po3poOKa 10IATKIB 3 4 2 2
BUKOPHCTAHHSAM I'paiuHOro MporpaMmyBaHHs,
XMapHUX CEPBICIB.
Tema 10. OnTumusanis nporpam 3 4 2 2
BUKOpHCTaHHAM MOBHU C Ta AcemOnepa.
CepenoBuiiia po3poOKH.
Tema 11. [IporpaMmyBaHHs PEKUMIB 4 2 2
eneprozoepeskeHHss MK. YnopapiiHHs
AKTUBHICTIO BHYTPIMHIX npucTpoiB MK,
PEKUMU CHY.
Tema 12. EneMeHTH onepariiiHux CUCTeM 3 1 2
PEATLHOIO Yacy y MpOrpaMHMX 3aco0ax
BOYTOBAHUX CHUCTEM.
Moay/bHH KOHTPOJIb 3 1 - 2
Pa3zom 3a 3mictoBum MmoxayJsem 3 18 8 10
Pa3om 3a moayJiem 2 18 8 10
Ycboro ronun 120 32 32 56
S. Temu ceMiHAPCHKHX 3aHATH

No Hassa temu KinbkicTs
3/m TOJIVH

6. Temu npakTHYHHX 3aHATH

Neo Hassa temu KinbkicTs
3/m TOJVH




7. Temu 1a00paTOPHUX 3AHATH
No Hassa temu Kinbkicte
3/m T'OJIMH
1 2 3
| Po3poOka Ta  HANAro/KCHHs — Oporpam  Juist AVR- 5
MIKPOKOHTPOJIEPIB B cepeaoBrIll Proteus
5 CuHte3 nudpoBoi CUCTEMU KEPYBaHHS HA OCHOBI M1aT(hopMu 5
Arduino
3 Po3poOka 1 HanaropKeHHs mporpaM BUBOAY iH(pOpMariii 3 5
BUKOPUCTAHHSM CUMBOJIBHHUX Ta rpaQiuHuX TUCIUIETB
4 [TporpamyBaHHs pexuMiB poOOTH TaitMepiB-UMIBHUKIB AVR 5
MIKPOKOHTPOJIEPIB
5 Opranizanis aCHHXpPOHHOTO 00MiHY B A VR - MiKpOKOHTpoOJIEpax 6
6 [Tporpamua marpuMka 0OMiHY 1O MOCIIAOBHOMY MepupepiitHoMy 6
iHTEpdeiicy SPI
Pazom 32
8. Camocriiina po0dora
No KinbkicTs
e Hasa temu —
1 | OnmpauroBaty : Po3poOka Ta HaaropxeHHs mporpam st AVR- 9
MIKPOKOHTPOJIEPIB B cepeaoBuii Proteus, Arduino
2 | OmparitoBary: YNpapaiHHS BBEICHHSM - BUBEJCHHSM JAaHHUX Ta 9
IMITYJIbCHUX MOCITITOBHOCTEHR uepe3 nopti MK
3 | O3HAOMUTHUCH 3 PO3POOKOIO 1 HAJTArOKEHHSM IMPOrPaM BUBOLY
1H(opMaLii 3 BAKOPUCTAHHSIM CUMBOJIbHUX Ta  TpadiuHux 10
JUCIUICIB
4 | OnpatroBaru: Oprasizaiiist mocaiJoBHOro oomMiny B AVR- 9
MIKPOKOHTpPOJIEpax
5 | OnpautoBatu: Po3mmpenns ekocuctemMu Arduino 32-po3psaaHumMu 10
MIKPOKOHTPOJIEPAMH
6 | O3HAOMUTHUCH 3 ONTHMI3ALIE TPOrpaM 3 METOI IMiBUIICHHS 9
IIBUIKO/I1i, 3MEHIIEHHS €HEProcnokuBaHHs Ta pecypcis MIIC
Pa3om 56
9. InpuBigyaabHi 3aBIaHHS




He nependaueHo HaBYaJIbHUM IJIAHOM
10. Metoau HABYAHHS

[TpoBeneHHs ayIMTOPHUX JIEKLIA, 1a00paTOPHUX 3aHATh, KOHCYJIbTALlA, a TaKOXK
camocTiiiHa poOoTa CTYACHTIB 3a MaTeplaliaMu, OMyOIIKOBAHUMH Kadeaporo.
11. MeToau KOHTPOJIIO

[TpoBeneHHs MOTOYHOTO KOHTPOJIK), TUCEMOBOTO MOIYJILHOTO KOHTPOJIIO, MiICYMKOBHIA
KOHTPOJIb Y BUIJISIII €K3AMEHY.

12. Po3noaia 6auiB, AKi OTPUMYOTH
CTyICHTH

12.1. Po3noain GamniB, siKi OTPUMYIOTh CTYACHTH (KIJIbKICHI KPUTEPIi OL[IHIOBAHHS )

CkJiannoBi HaBYAJIBHOI banu 3a onHe 3aHATTS Kinpkicte 3ans1h | CymMapHa KiJIbKiCTh
pobotu (3aBHaHH) (3aBHaHb) OaniB
Moayns 1
3micToBHi MOIyJIb 1
Jlexii 0...1 3 0..3
JlaboparopHi pobotu 0..7 1 0..7
3MicTOBHI MOy b 2
Jlexii 0...1 8 0...8
JlaboparopHi pobotu 0..7 5 0...35
MonyapHHI KOHTPOJIb 0...20 1 0.21
Monyns 2
3MicTOBHI MOy b 3
Jlexii 0...1 5 0...5
JlaboparopHi pobotu 0 0 0
MonyapHHI KOHTPOJIb 0...20 1 0...21
Ycboro 3a cemecTp 0...100

12.3. Kpurepii ouiHrOBaHHSI pOOOTH CTYACHTA MPOTATOM CEMECTPY

3agoBinbHO (60-74). [lokazatn MIHIMYyM 3HaHb Ta YMiHb. 3AXUCTUTH HE MEHILE 75% Bif
yCIX 3aBJlaHb J1a00PaTOPHUX 3aHSTh.

JMoOpe (75-89). Teepmo 3HaTHM MIHIMYM, 3aXMCTUTH He MeHme 90% 3aBaaHb
71a00paTOPHUX 3AHSTh.

Bigminno (90-100). 31aTi BCi KOHTPOJIbHI TOYKH 3 OLIHKOK) «BIAMIHHOY. J[OCKOHAJIBHO
3HATH BC1 TEMU Ta YMITH 1X 3aCTOCOBYBAaTH.

13.

14.

MeTtoau4une 3a0e3ne4eHHA

PexomengoBana Jireparypa

1. TlpoekTyBaHHS Ta aHAII3 EIEKTPUUYHUX CXEM B MMPOrpaMHOMY cepeaoBHiil Proteus






