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1 OIMC HABYAJIbHOI JUCLIMTTJITHA

XapakTeprucTHKa HABYAIbHOI
HailimenyBanHus JUCUUTUTIHA®
HOKASHIKIB neHHa ¢popma | 3ao4Ha ¢pop-
HABYAHHS Ma HaBYaHHS
Iéi?{fg:“ KEGHHTIB O00B’sa3K0Ba
Mogynis** 1 Pik miArOTOBKH:
3MiCTOBHX MOYIIIB .
4-1
3
[HuBiMyamsHUX
3aBJaHb: *
Cemectp
T-ii |
.. KinexicTts roqun
3aranbHa KUIBKICTh
rogun 120 120 ‘
HaBuanbHi 3aHATTS:
1) nexuii, rox
24
2) mpaKTU4Hi, TOJ
8 |
3) nmabopaTopHi, TOJI
16
Moga HaB4aHHs 4) KoHCyJbTAIl1, TOJT
VYkpaiHcbKa 10
CamocriiiHa pobora, ToJ
62
B TOMY r‘mcni :
Bua xorTpOIo: 3amik

Ipumirka.
* BiTOMOCTI 3 HABYAJILHOTO TJIaHY
** CTpyKkTypHa OAMHHUIISI AUCHUILTIHYU ( CKIIQAA€THCA 13 3MICTOBHUX MOAYIiB) . PexomeHo-
BaHa KUIbKICTh MOJYJTIB JJOPIBHIOE KUIBKOCTI KOHTPOJIBHUX TOUYOK.



2 META [ 3ABJIAHHSI HABYAJIbHOT JUCLUATIJITHA

Mertoro Kypcy «MiKpOKOHTpOJIEpHA TeXHiKa B 3aC00axX MyJIbTHUME/ia) € HaBYaHHS CTYJCH-
TiB MPOrpaMyBaHHIO CydaCHHMX OJHOILIATHUX KoMIT roTepiB Raspberry Pl moBoro Python, cumysstiii
iX poOOTH 3a JOIIOMOTOK CYYaCHHX CEpPEJIOBUII HAIATOPKEHHS MPOTrPaMHOrO 3a0e3Me4YeHHsT MiK-
POTIPOIIECOPIB.

3HavHa yBara NpHUAUIAETHCS BHBYCHHIO: MOBU IIPOrpaMyBaHHs, poOOTi y cepenopuimi Py-
Charm Community, 6i6miotex mast poOoTH 31 3ByKOM, (OTO Ta Bifo 300pa’keHHSIM, ajirOpUTMaM
pO3Mi3HaBaHHs 00’€KTIB Ta JIIOJICH, a TAKOXK 3aCTOCYBAaHHIO IIMX HABHYOK IPH CTBOPCHHI MYJIBTH-
MEIIMHUX CUCTEM.

2.2 3aBaa”Hs ITUCHUAILIIHU
3a pe3ynbTaTOM BUBYAHHS JUCIUILIIHU CTY/ICHTH MTOBUHHI:

3HATH:

- OCHOBHI KOMaH/au MOBH PYythOn s HamucaHHS MPOrpaMHOro 3a0e3MevYeHHs Il OHOILIA-
THUX KoMl totepiB Raspberry Pl;

- MOJJIMBOCTi, BHYTDIIIHIO CTPYKTYpy Ta HPHHIUNU (QYHKI[IOHYBaHHS OJHOILJIATHUX
komir torepiB Raspberry Pl;

- CTPYKTypy nporpamu Ha MoBi Python mpu HasiBHOCTI rpadiuHoro intepdeiica aas oaHOMIA-
THUX KoMl totepiB Raspberry Pl;

- TPUHIMIHN HAJIATOJKEHHS MPOrpaMu 3 BUKOpUCTaHHsIM makety PyCharm Community;

- TIporpamyBaHHS BHYTPIIIHIX BY3JIiB Ta epudepii oaHOMmIaTHIX KoM’ totepiB Raspberry Pl;

- ocHOBHI 0i0mioTeku st 00poOKH 3ByKa, (pOTO, BiJIco, po3mi3HaABaHHS 00’ €KTIB Ta JIIOJICH;

- NPUHLUIM MIJKIOYEHHS 0 MIKpOIpOIecopy KHOMOK, 1HAWKATOpPIB, 1aTUYMKIB, iIHTepdelic-
HUX TIEPETBOPIOBAUIB Ta aITOPUTMH MPOTPaMHOi OOPOOKHU CUTHAIIIB Ta KEPYBAHHS Y CXeMax
3 30BHILIHIMH IPUCTPOSIMH.

BMIiTH:

- po3pobuTH (GYHKIIIOHATBHI CXEMH Ta HalKcaTd MpOorpaMHe 3a0e3meueHHs IS TaKuX CHC-
TEM sIK: MyJIbTHMEJIHA CHCTEMa MPOTpaBaHHs MY3MYHUX (HaiiiIiB, peUYOBUX MOBIJOMIICHB,
MIKIIIyBaHHSI My3UKH, CUCTEMa KepyBaHHs OCBITJIICHHSIM, CUCTeMa 0OpOOKH 300paskeHHs Ta
cTBOpeHHs (oToedekTiB, cucreMa OOpOOKM BiJle0 Ta CTBOPEHHS Bifieo e(eKTiB, CUCTEMa
poO3mi3HaBaHHA 00JIUY JH0JIei Ta 00€KTIB, cUCTeMa KpPeKiHTa 00’ €KTiB;

- HAJArOJWTH MpOrpamMHe 3a0e3leueHHs 3 BUKOpUcTaHHsaM makeriB PyCharm Community ta
Miniconda.

BOJIOJITH (TIepenik chOpMOBAHMUX KOMIIETEHTHOCTEN):
3K5. 3natHicTh 10 ToMIyKy, 0OpoOIeHHS Ta aHaNi3y iH(QopMaIii 3 pi3HUX HKEpe.

CK4. 3natHicTh BUKOPUCTOBYBATH i1H(OpMaliiHi, KOMIT IOTEPHI 1 MYJIbTUMEIINHHI
TEXHOJIOT1i, METOJM MOJIENIIOBAHHS, 1HTEeNEKTyali3alii, ITYYHOrO 1HTEJIEKTY, EeKCIIEepUMEHTa-
JIbH1 METOJIU IS JOCHIJDKEHHS Ta aHaJIi3y MPOLECIB B €NEKTPOHHUX KOMIIOHEHTaX, IPUCTPO-

AX 1 CUCTeMax.

- CK6. 3naTHicTh BIAIIYKOBYBAaTH HEOOX1JHY 1H(OpMaIlio 3a JOIMOMOTOI0 Cy4acHUX 1HGopMalliii-
HUX peCcypciB, aHaJi3yBaTH Ta OLIIHIOBATH 1.

- CK7. 3naTHicTh 710 pO3B’sA3aHHs 3aa4 00pOOKH Ta BioOpaskeHHs iH(popMallii B CydaCHUX €JIeKT-
POHHUX MPUCTPOSIX 1 CUCTEMAX.

- P7. 3niiicHioBaTH 1HQOpMaLiifHUI Ta HAYKOBUHN MONIYK 3 BUKOPUCTAHHSIM HAayKOBOI, TEXHIUHOI Ta

JOBIJIKOBOI JIiTepaTypH, 0a3 JaHUX 1 3HAHb, IHIIUX JHKepes iHdopMarlii,; KpUTUIHO OCMUCITIOBATH

Ta IHTEPIpPETyBaTH HAsSBHI 3HAHHS Ta JaHi, popMyBaTH HANIPSAMU JOCIIKEHB 1 pO3pOOOK 3 ypaxy-
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BAaHHSIM BITYU3HSIHOTO M 3aKOPJIOHHOTO JIOCBITY.

- P12. Y3araipHIOBaTH CydyacHI HAyKOBi 3HaHHS B raiysi €JIeKTPOHIKH Ta 3aCTOCOBYBATH iX JUIs
PO3B’A3aHHA CKJIAJHUX HAYKOBO-TEXHIYHMX 3a/1a4, TOBEJCHHS OTPUMAHUX PIIICHb /10 PiBHA KOH-
KYPEHTOCIIPOMO>KHUX PO3pOOOK, BTUICHHS Pe3yNIbTaTiB y Oi13HEC-TIPOEKTaX.

piB.

3 [IPOTPAMA HABYAJIbHOI JUCLIUITIIHA

3micToBuii MoayJb 1. CydacHi MiKpOKOHTPOJIEPH MYJIbTUMEIIHHIX CHCTEM.
Tema 1. BuBdeHHsI XapaKTEpUCTHK Ta BHYTPIIIHBOI OpraHizalii cy4acHUX MIKPOKOHTpOJIE-

Tema 2. Moga Python.
Tema 3. XapakrepucTtuku Ta nporpamyBanns Raspberry Pl.
Tema 4. biomioteka /i cTBopeHHs rpadidaux inTepdeiici TKinter.

3micToBuii MoayJb 2. O0podka 3Byka, poT0o300pa:keHb Ta Bigeo.

Tema 1. bibmioTeka s BigTBOpeHHS Ta 00poOKH 3ByKa Pygame.

Tema 2. Metoau Ta anroputMu 00poOku HoTo300pakeHb.

Tema 3. bimioreka Pillow s 06po6ku GpoTo300pakeHs.

Tema 4. O6pobOka GpoTo300paxeHs 3 BUKoprcTaHHsaM 0i6mioTexu OpenCV.

Tema 5. OOpoOka Bizieo Ta TpEKIiHT 00’€KTiB 3 BUKOpHCcTaHHIM 0ibmiorekn OpenCV.

3micToBuii MoayJib 3. Po3mizHaBaHHS 300pakeHb.
Tema 1. CuHTE3 MOBHHX TIOBIIOMEHB Ta PO3II3HABAHHS MOBH. .
Tema 2. Po3paxyHOK ONTHYHHX CHCTEM Ta po3poOKa (DYHKIIIOHAIBHUX CXEM CHUCTEM PO3ITi-

3HAaBaHHS 00’ €KTIB.

Tema 3. Po3mizHaBaHHs 00’ €KTiB 3 BUKOpHCTaHHsIM anroputmy Y OLO.



4 CTPYKTYPA HABYAJIbHOI JUCLIUTIJIIHA

Kinexicte roguna

Ha3Bu 3micToBux neHHa popma 3aouna hopma

MOJIYJIIB 1 TEM Ycb- y TOMY YUCJ1 Ycb- y TOMY YHCH1
Oro | g | m | 1m0 | KoHC | c,p. | Ooro |y | m | a0 | KOHC TaC.p.
1 2 314 |5 6 7 8 1910|111 12
Monayas 1
3microBuii Mmoayab 1. CyyacHi MiKDOKOHTPOJIEPH MYJbTUMETIHUX CHCTEM.
Tema 1. BuueHns xapakrepu- | 4 2 2

CTHK Ta BHYTPIIITHBOI OpTaHi-
3arii cy9acHUX MIKpOKOHTPO-

JIepiB.

Tema 2. Moga Python. 4 2 2

Tema 3. XapaKTepuUCTUKU Ta 12 2 4 6

nporpamysanss Raspberry Pl

Tema 4. bibmioreka s ctBo- | 12 2 |2 2 6

penHst rpadigaux inTepdeiicis

Tkinter

Paszowm 3a 3mict. mog. 1 32 8 (2 |4 |2 16
3micToBuii Moy b 2. O0poOka 3Byka, poTo300pakeHb Ta Bigeo.

Tema 1. bibnioreka ajst BinT- 10 2 4 4

BOpPEHHS Ta 00pOOKH 3ByKa

Pygame.

Tema 2. Meronu Ta anroput™u | 6 2 2 2

00poOKkH (hOTO300paKeHb.

Tewma 3. Bimioreka Pillow mns 16 2 |2 14 8

00poOKkH (hOTO300paKeHb.

Tema 4. O0pobka oTo3z00pa- | 8 2 6

JKE€Hb 3 BUKOPUCTaHHIM 01011~

otexu OpenCV.

Tema 5. O0poOka Bizgeo Ta 14 2 |2 2 8

TPEKiHT 00’ €KTIB 3 BUKOPHC-
taHHAIM 0i0mioTexn OpenCV.

PaszomM 3a 3mict. Mog. 2 54 104 (8 |4 28
3microBuii Moayab 3. Po3nizHaBaHHsA 300paKeHb.

Tema 1. CuHTE3 MOBHHX TIOBi- | 12 2 4 6

JOMEHb Ta PO3Mi3HABAHHS MO-

BU.

Tema 2. Po3paxyHok onrtud- | 8 2 2 4

HHUX CHCTEM Ta po3poOka ¢yH-
KLIOHAJbHUX CXEM CHCTEM
po3ni3HaBaHHS 00’ €KTIB.

Tema 3. Po3nizHaBaHHA 14 2 |2 2 8
00’€KTiB 3 BUKOPUCTAHHIM

anroputmy YOLO.

Pazowm 3a 3mict. Mmoj. 3 34 6 |2 |4 |4 18

Ycboro roaus 3a cemectp | 120 (2418 |16 /10 |62




5 TEMU ITPAKTUYHUX 3AHATDH

KinbkicTh ronux
Ne Hasga temu
JICHHA | 3a04yHa
1 | CtBopenHs rpadiuHuX BIKOH 3 BUKOpUCTaHHM 0i10mioTexu TKinter 2
2 | BuBueHHs 3uuTyBaHHS rpadiyHUX 300pa)KeHb 3a JOMOMOTO0 010- 2
miorek Pillow, a Takox BuBiJ IUX 300paxeHpb y rpadivune BiKHO,
CTBOpEHE 3a jonomoroto 0iomoreku Tkinter.
3 | PobGora 3 Bineodaitnamu 2
4 | Po3niznaBaHHs 00’ €KTiB 3 BUKOpUCTaHHAM anroputmy YOLO 2
3arajbHa KiIbKICTH 8
6 TEMU JIABOPATOPHUX 3AHSATH
No Haspa Tevu Kinexicte rogus
JICHHA 3a04Ha
1 | KepyBaHHs 30BHILIIHIMU IPUCTPOSMHU 3 BUKOPUCTAHHSIM 1H- 4
tepdetica GP1O
2 | Pabota c ayauodaiizamu Ha ogHomuiatHoM TTK Raspberry Pl 4
3 | O6pobxka rpadiyHuX KaapiB 4
4 CuHTE3 MOBHUX IIOBIIOMJIEHD 4
3arajpHa KIIBKICTH 16




7 CAMOCTIMHA POBOTA

Kinexicte rogusa

No Hazpa temu
JIeHHAa 3a04Ha
1 BuBYEeHHS TEOPETUYHOTO MaTepially 3 BUKOPUCTAHHSM KOH- 38
CIIEKTIB 1 HABYAJIBHOI JIITEpaTypH
2 ITinroroBka 10 1a00pPaTOPHUX 3aHSITH 16
3 ITinroroBKa 10 MPaKTUYHUX 3aHATH 8
3arajbHa KiJbKicTh 62




9 METOJI1 KOHTPOJIIO TA PEUTUHIOBA OLIIHKA 3A JUCLIMITJIIHOIO
9.1 Posmoin 6aiiB, siki oTpuMy0Th cTyaeHTH (KinbKicHi KpuTepii O[iHIOBaHHS)

Jln1s o1iHIOBaHHS POOOTH CTYJEHTA MPOTATOM CEMECTPY IMiJICYMKOBA PEUTUHIOBA OIlIHKA

O,.,, PO3paxoByeTHCS K CyMa OLIHOK 3a Pi3Hi BHIM 3aHATh Ta KOHTPOJIbHI 3aX0/IH.

Buj 3aHATTS / KOHTPOIBHUM 3aXi]T Oriaka
JIO Ne 1,2 15x2=30
II3 Ne 1,2 10x2=20
KonTtponpHa Touka | 50
JI6 Ne 3,4 15x2=30
I13 Ne 3,4 10x2=20
KontponpHa Touka 2 50
Bcerworo 3a cemectp 100

Sk dopma miCyMKOBOTO KOHTPOJIO [T AUCUUIUTIHA «MiKpOKOHTpOJIEpHA TEXHIKa B 3aCO-
0ax MyJIbTUMEIia» BUKOPUCTOBYETHCS MUCHbMOBHUH (KOMOiHOBaHwMiA) iciuT. [Ipu boMy BHIII KOHT-

pourro miacymKoBa owinka P, obunciroerses 3a popmynoro: P, =0,6-0,,, +0,4-O, , ne O, —

ominka 3a cemectp y 100-6anbHiii cucremi, O, — oninka 3a icnut y 100-6anbHiii cuctemi.

bineT 1 icnuTy CKIIagaeThest 3 TECOPETUIHOTO 3aIMMTAHHS Ta IBOX 3a/1a4. TeopeTHyHe 3aIu-
TaHHS OIIHIOIOTECA B 40 6aniB, a KokHa 3a7ada — y 30 OaiiB (B cymi — 100 6amis).

9.2 SIkicHi KpuTepii OLIHIOBAHHS

Jlnist OTpUMAaHHSI MO3UTUBHOI OIIHKYU CTYJICHTH OBUHHI 3aCBOITH OCHOBHM MoBHU Python Bij-
MIOBIJTHO JI0 TIPOTpaMyBaHHs OJHOILIATHUX KoMil roTepiB Raspberry Pl, cepenoBuiie HanucanHs
nporpam Itiero MmoBoro PyCharm Community Ta HaiaropkeHHs: po3po0JIeHUX MPOrpam.

CryneHTy NOBHHHI 3aCBOITH KOH(DIrypyBaHHs JiH1I BBOYy-BHUBOJLY Ta iX albTEpHATUBHUX
¢yHkuii. Takox HEOOX1JHO BMITH KOH(DIrypyBaTH NepeprUBaHHs BiJ KOKHOI 3 JIIHI BBOJY-BUBOY
Ta 00pO0OIIATH iX.

KoxeH cTyeHT MOBUHEH BMITH BIATBOPIOBATH ay/lio (ailyin Ta MIIIKYBaTH iX, CHHTE3yBaTH
pe4oBI MOBIAOMJIEHHS, 3UUTYBAaTH Ta 00po0ATH rpadiuHi 300pakeHHs, CTBOproBaTh (hoToedexTy,
34UTYBATH Ta 0OpPOOIISATH Bi/IeO 300pa’keHHsI, CTBOPIOBATH rpadiuHi BiIKHa KOPUCTYBAIILKOTO 1HTEP-
deticy, po3paxoByBaTH apaMeTpU MYJIbTUMEAINHUX CUCTEM, PO3II3HABATH OOEKTH.

CryneHTy NOBHHHI BMITH CTBOPIOBAaTH Ta PO3PaxOBYBaTH (YHKIIIOHAIbHI CXEMHU MYJIbTH-
MEAIMHUX CUCTEM.

KpuTtepii oniHioBaHHs po00TH CTY/JeHTA NPOTATOM CEMeCTpYy.

3anoBuibHO D,E (60-74). MaTu MiHIMYM 3HaHb Ta yMiHb. BifnpaitoBatu Ta 3aXUCTUTH yci
naboparopHi podotu. BMiTH mporpaMmyBatu mopT BBOAY-BUBO/y, CTBOPIOBATH (DYHKI[IOHAJIbHI CXe-
MH MYJIbTUMEIIHUX CHCTEM 3 BUKOPHCTAHHSM OJHOIUIATHUX KoMil rotepiB Raspberry Pl, rpadiu-
Hull iHTepdetic, 06pobnaTu aymio, GoTo Ta Bi€o.

Ho6pe B (75-89). BinmpaitoBatu Ta 3aXUCTUTH YC1 J1abopaTOpHI poOOTH, MPAKTUYHI 3aHAT-
Ts. BMiTH iporpamyBaty mopT BBOAY-BUBO/Y, CTBOPIOBATH (DYHKI[IOHAJIbHI CXEMH MYJIbTUMEI1H-
HHUX CHCTEM 3 BUKOPUCTAHHAM OJHOILTATHUX KoMl toTepiB Raspberry Pl, rpadiunwuii intepdeiic,
00pobaTH aymio, GoTO Ta Biieo, CTBOPIOBATH (HOTO Ta Bijeo ePeKTH, po3miZHABATH OOIUIUS JTFO-
Jeil Ta pI3HOMaHITHI 00’ €KTH 3 BUKOPUCTAaHHSM BUBYEHHUX 010J110TEK.

Bigmiaao A,B (90-100). [Toxa3aTu moBHI 3HaHHS OCHOBHOT'O Ta JI0JIATKOBOTO TEOPETUIHOTO
Marepiany. BigmpairoBatu Ta 3aXUCTUTH Yci 1abopaTopHi poOOTH, TPaKTUYHI 3aHATTSA. BMiTh mnpo-
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rpaMyBaTu MOPT BBOAY-BUBO/Y, CTBOPIOBATH (DYHKIIIOHATbHI CXEMHU MYJIBTUMEIIMHUX CHCTEM 3
BUKOPHUCTAHHSIM OJHOIIATHUX KoMmIl totepiB Raspberry Pl, po3paxoByBatu mapamMeTpu [UX CUCTEM,
po3pobisaTh rpadiuamii iHTEpdEiic, 00podnsaTu ayaio, poTo Ta Bijeo, CTBOprOBaTH (OTO Ta BiJIeO
e(hexTH, po3mi3HaBaTH O0IMYYs JIH0JIeH Ta piI3HOMaHITHI 00’ €KTH 3 BUKOPUCTAHHSIM BUBUCHUX 010-
JOTEK, BIJICTEKYBATH TPEKIHT 00’ €KTIB.

IxaJua oninroBanusa: HanionajadbHa tTa ECTS

Cyma 6auiB 3a Bci Ouiska Orinka 3a HalliOHAJIBHOIO MIKAJIO0
BUAM HaBYaJILHOL ECTS I eK3aMeHY, KypcOBOTO Ipo- 1714 3aIiKy
AVUILHOCTI ekTy (poOOTH), NPAKTHKH
96-100 A MO
BiZIMiHH
90-95 B
75-89 C no0pe 3apaxoBaHO
6674 D SATOBLILIHO
JIOBLIbH

6065 E

: . HE 3apax0BaHO 3 MOXKJIH-

HE3aI0BUIBHO 3 MOKJIUBICTIO )
35-59 FX BICTIO TIOBTOPHOTO CKJIa-
MIOBTOPHOTO CKJIaaHHs
JTAHHS
: , HE 3apaxoBaHo 3
HE3aJJ0BUJILHO 3 000B’I3KOBUM ,
000B’SI3KOBHM TTOBTOP-
0-34 F MTOBTOPHUM BUBYCHHSIM JTHC-
: HUM BUBYCHHSM JUCIIH-
[UTUTHHA )
LTI HU
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10 METOAMYHE 3ABE3IIEYEHHA TA PEKOMEH/IOBAHA JIITEPATYPA

10.1 bazoBa mitepaTtypa

1. Dogan lbrahim. Learning Python with Raspberry Pi For Electronic Engineers. Susteren:Elektor
International Media B.V., 2019. — 284p.

2. Mugesh S. Hands-on ML Projects with OpenCV: Master computer vision and Machine Learning
using OpenCV and Python. Delhi:Orange Education Pvt Ltd, 2023 — 354p.

10.2 EnexTpoHHi JpKkepena

1. https://www.w3schools.com/python/default.asp
2. https://www.geeksforgeeks.org/python-programming-language-tutorial/

11 IHOOPMALIIMHE 3ABE3IIEUEHHS

PyCharm Community
Miniconda



