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CTPYKTYPA POBOYOI ITPOI'PAMU HABYAJIbHOI JUCHUIIIIHA
«[MPOEKTYBAHHS BBYJIOBAHUX CUCTEM»
1. Onuc pucuuNMIiHA

Jucnnniina — [IpoexTyBanHs I'any3b 3HaHBb, XapakTepUCTHKA HABYAJIbHOIL
MIKPOTIPOIIECOPHUX CUCTEM cneniajabHicts, CBO AUCHMILTIHT
Kinbkicts kpequriB ECTS —5 Tainysb 3HaHb BubipxoBa HaBuallbHa AUCLMILTIHA

12 — Indopmaniitni Texsomnorii | UKy IUCHMILIIH IpodeciiHoi Ta
NPAaKTUYHOT MIArOTOBKH
MoBa BHUKJIQJIaHHA - YKpAIHCHKA

KinpkicTh 3aikoBHX MOy TiB — 4 |CrewianbHicTs Pik migrorosxu — 4

124 — CucteMHuii aHais Cemectp — 7
Kinekicts 3micToBux moayiiB — 2 |Crymidb Bumoi ocBitu —  |Jlexuii —26 rox.

GaKanasp JlaGoparopHi 3aHITTS —12 ro.
3araipHa KUTBKICTh ToanH — 150 Camocriiina po6ota —100 rog.

Tpeninr, KITI3 — 10 rog.
IauBinyaneHa poboTa - 2 roJ,

TwxHaeBux roaud: 18ro. By miacyMKoBOTO KOHTPOJTIO — 3K
3 HUX ayJIMTOPHHUX — S TOJI.

2. MeTa 1 3aBJaHHA BUBYCHHS AUCIMIIIiHT

2.1. Mera BUBYEHHS JUCHHUILIIHA

MeTor0 AMCUUILIIHA € BUBYEHHS CTYJEHTaMH OCHOBHUX NMPUHIMIIB MOOYI0BU BOYIOBaHUX
cucteM ix ocoOnuBocTel Ta eneMeHTHoi 0a3u. BuBueHHs cepemoBHI po3poOKHM Ta 3aco0iB
MporpaMyBaHHs BOYJOBAaHMX CHCTEM.

A Takox HanmbaHHS HEOOXITHWX 3HaHb, IOAO IHTEpPEHCIB Ta TPOTOKOTIB, Kl
BHUKOPHUCTOBYIOThCS B BOyZOBaHUX cUCTeMaX. B pe3ynbrari BUBUEHHS KypCY CTYICHTH OTPUMYIOTh
HEOOXIiTHI1 3HAHHS IS BIPHOI OIIHKM HEOOXITHUX amapaTHUX 3aco0iB uis peanizamii BOymoBaHOT
CHUCTEMH, a TaKOX peaiizallii mporpam KepyBaHHS JJIsi MIKPOKOHTPOJIEPIB 3aJITHUX B peaizaiii
BOY/IOBaHOT CHCTEMH.

2.2. 3aBaaHHA BUBYEHHS JUCHHUILIiHA

Jlnst  MOCSATHEHHsT HEOOXIJHOTO pIBHSA 3HaHh Ta HABUYOK, INPH BUBYAHHI JUCIUIUIIHU
BHKOPHUCTOBYIOTHCSI OCHOBHI 3aCO0M BIUIMBY Ha 3aCBOEHHS HaBUaJbHOrO Marepianry. Tomy B mporeci
BHUKJIQJIAaHHS JUCHUIUIIHM  PO3TJISAAIOTBCA  OCOOJIMBOCTI  peanizaiii MPOEKTyBaHHS THIIOBHUX
BOY/IOBaHHX CHUCTEM.

3. 3mict mucnumiainu «IlpoekTtyBanHsi BOy10OBaAaHUX CHCTEM»
3micmosnuii moodyns 1.OcHosni nonamms 66y008aHUX CUCTIEM.

Temal. ITousaTTs BOynoBanux cucteM. Orisi CydacHUX MIKPOKOHTPOJIEPIB
BOynoBani cuctemu. Knacudikaiis BOynoBaHux cucTeM. THIIH cydacHUX MIKPOKOHTPOJIEPIB Ta iX
(G yHKITIOHATIBH1 MOXKJIMBOCTI

Jlirepatypa: 1, 2

Tema 2. Mikpokontposiep ESP32. OchoBHi xapaktepuctuku. [lopTu BBOIY/BUBOTY.
OCHOBHI XapaKTEepUCTHKH MIKpoKoHTpojepiB ESP32 ta moayniB Ha iX ocHOBI. BimiarompkyBanpsHi
wiatu ESP32. Tloptu BBOAY/BUBOTY.

Jlireparypa: 3-7

Tema 3. Boynosanuii ALIII ESP32 Ta ananorosi Bxoau.

Oco6nuBocti BOynoBaHoro AL, HanamryBanns ta BuGip Bxoais ALIIL. Kongiryparis ta
pobGorta 3 BOynoBanum ALIIL.

Jlireparypa: 3-7

Tema 4. IlepepuBanus Ta Taiimepu.

[onstTs nepepuBanb. Tunu nepepruBanb. OOpoOHUKY nepepuBaHb. TaiiMepu Ta ix
xapakTepucTuku. HanmamryBanus Ta po6oTa 3 TaitMepamu Ha 6a31 MikpokoHTposiepa ESP32.

Jlireparypa: 3-7

Tema 5. Intepdeiic UART.



UART Tta USART. Bapiantu niakmodenns UART. @opmat nepenasanns ganux UART.
VYupagninas norokoM aanux. COM-nopr. Ilocnigosuuit mopt ESP32 UART. IlocnigoBHuii miotep
ESP32 B Arduino.

Jlireparypa: 3-7

Tema 6. Po6ota 3 moynem WiFi.

BOynoBanuii moayiabs WIFI Ta fioro xapakrepuctuku. HanamryBanHs Ta po0oTa 3 MOIyieM
WiFi.

Jlireparypa: 3-7

3micmosnuii moodyaw 2. Poboma 3 nepegupicio ESP32.

Tema 7. Po6ora 3 moaynem Bluetooth.

BOynosanuii moayab Bluetooth ta iioro xapakrepuctuku. HanamryBanus ta po6oTa 3
moyiaem Bluetooth.

Jlireparypa: 3,5

Tema 8. IIporoxor MQTT.

Ictopis MQTT. OcobmmBocti MQTT. Sk npaitoe MQTT. Cemantuka tem. CTpyKTypa
noBiomiieHb. ABTOpH3alis. Bukopucranas MQTT.

Jlirepatypa: 6,9

Tema 9. Intepdetic SPI.

Omnmuc iHTepdeiicy SPI. ITix’ennanns kinpkox npuctpois mo muan SPI. [lepeBaru ta
Hesoumiky iHTepdeiicy SPI.

Jlirepatypa: 3-7

Tema 10. Iarepdeiic 12C.

[MopiBusHHS mocmigoBHUX iHTEepdeticiB. Icropis 12C. 12C na amaparHomy piBHi. [IpoTokon
12C. Anaparni ocoommBocti ESP32 12C. Crannapthi kontakta ESP32 12C. 3B'130x ESP32 12C.
Ckanep ESP32 12C. O6mexenns agpec npuctpois ESP32 12C. ESP32 + posmmproau 12C.

Jliteparypa: 3-7

Tema 11. Iurepdeiic 1-wire

[lo Take 1-Wire. OcHoBHi nmpuHIMnu. Opranizaiis NpoBIAHUX Mepex. BeaeHni oqHonpoBiaH1
koMmnoHeHTH. JIiHis 3B's13Ky Ta Tomosioris. OOMEKEHHsI Ta CIIOYYSHHS 3 IPOMHUCIOBUMH MEPEIKAMH.
Omnmuc intepdeiicy 1-wire. ESP32 Otpumanns temmeparypu Bix ceacopa DS18B20.

Jliteparypa: 3-7

Tema 12. TexcroBi Ta rpadiuni qucruiei y BOyJIoBaHUX CHCTEMaXx.

TekcroBi nucriei Ha 6a31 konTposiepa HD44780, rpadiuai MOHOXpOMHI JucIuiei, rpadidHi
KOJIBOPOBI TUCTLIET.

Jliteparypa: 3-5

4. CTpykTypa 32/iK0BOro kpeaury nucuumainm «IlpoektyBanHs BOyI10BaAHMX CHCTEM»

KinbkicTh roanun
Temu 3aHaTh Texuii lJ)Ioaﬁﬁ(:)TpP.l IPC Tlljc(i;[;gr, CPC io;;];
3micmosnuti mooyne 1.Ocnoeni nonsamms 60y008aAHUX CUCTEM.
Temal. IlousatTs BOymoBaHux cucteM. Orusijg 5 1 8 | Horoun.
CY4aCHUX MIKPOKOHTPOJIEPIB. OIHT.
Tema 2 Mikpokontponaep ESP32. OcnoBHi 5 1 8 | Horoun.
xapaktepuctuku. [Toptu BBo1y/BHBOAY. OIHT.
Tema 3. Boynosanwuit ALIIT ESP32 Ta ananorosi 5 1 8 | Toroun.
BXOJIH. 1 5 OIHT.
Tema 4. [lepepuBanus Ta Talimepu. 3 1 8 | Toroun.
OIIUT.
Tema 5. Intepdeiic UART. 2 1 8 | Toroun.
OIIUT.
Tema 6. Pobora 3 momynem WiFi. 2 1 8 Incsm.
pobora.




3micmosnuii mooynw 2. ARM mixpoxoumponepu cimeticmea STM32
Tema 7. Pobora 3 Mmomynem Bluetooth. 2 1 g | Moroun.
OIIUT.
TeMu 3aHATH KinbkicTs roqun
Texuii Jladop. IPC TpeHiHr, CPC KonTp.
el pobotu KIII3 3axoau
Tema 8. IIpotokon MQTT. 2 1 8 | Ioroun.
OIIUT.
Tema 9. Inrepdetic SPI 1 8 | Ioroun.
OIIUT.
Tema 10. Intepoeiic 12C. 3 1 1 5 8 HS;S:,H'
Tema 11. InTepdeiic 1-wire. 2 1 10 | Toroun.
OIIUT.
Tema 12. TekcroBi Ta rpadiuni aucmei y 9 1 10 [uceMm.
BOY/IOBAHUX CHCTEMaX. pobora.
Bcboro: 26 12 2 10 100

5. TemaTuka 1a60paTopHUX POOIT.

JlabopaTopna pobota Ne 1
Tema: 32-X po3psiaHi MIKPOKOHTPOJIEPH Ta CEPEIOBUIIE iX MPOTPaMyBaHHSI.
Merta: O3HalloMUTHCS 3 CEpEOBUIIEM MPOTPaMyBaHHS MIKPOKOTPOJIEPIB

IIuTanHs 11 00rOBOPEHHSA:
1. BcraHoBII€HHS cepeOBHINA MPOTPAMyBaHHS,

2. HamamryBaHHS mopTa U TpOTpaMyBaHHS Ta BiJIAr0KEHHS;

3. CrpykTypa mporpamu;
4. OCHOBHI €JI€EMEHTH MPOTPaAMHU.
Jliteparypa: 1-5

JlaGopaTtopHa po6ora Ne 2

Tema: Po6ota 3 BOynoBanum ALl
Meta: HaBuucs npairoBatu 3 BOymoBanum ALITT
IIuTanHs 1151 00rOBOPEHHSA:

1. Xapaxrepuctuku B6ymosanoro AIIII;
2. Pexumu po6oru AT
3. Inimiamizauis ALT;
4. Tlepepusanns AIIL
Jliteparypa: 3-7

JlabopaTopna pooota Ne 3.
Tema: PoGoTa 3 TaliMmepamu 3araJibHOrO IPU3HAYCHHS Ta EPEPUBAHHIMU
Mera: HaBuwrtucsi KoHQIrypyBaTd Ta BUKOPUCTOBYBATH TaiMEpH 3arajlbHOrO MpPU3HAYCHHS Ta

TepepUBaHHS.
ITuTanHs 11 00rOBOPEHHSI:

1. XapakTepuCTHKH TaifMepiB 3arajJbHOr0 NPU3HAYECHHS;
2. HanmamryBaHHs TaliMepiB 3arajJbHOTO MPU3HAUYEHHS;
3. IlepepuBanHs TaiiMepiB 3arajabHOrO NMPU3HAUCHHS,

4. Pexxumu po6OTH TaitMepiB 3arajJbHOIO MPU3HAYEHHS.

Jlirepatypa: 3, 5,7

JlaGopaTopHna po6ora Ne 4

Tema: Po6oTa 3 nocninosaum intepdeiicom USART.

Mera: O3Haiiomutucs 3 poboToto Ta KOH}Irypauiero nociuiosHoro iHrepdeiicy USART.

IutanHs 11 00roBOpPEHHS:

1. Xapakrepuctuku nociigoBHoro intepgeiicy USART,;




2. Pexumu po6otn USART,

3. Imimiamizamis USART;

4. TlepepuBanus USART.
Jlirepatypa: 3, 7

JlaGopaTopna poGora Ne 5

Tema: Po6ota 3 mogynem WiFi.
Meta: O3HaitomuTHCs 3 poO0oTOIO Ta KOoH(irypamiero WiFi.
IMuTanHs 1yisi 00TOBOPEHHSI:

1. Xapakrepuctuku moayns WiFi;

2. Pexwumu podoru WiFi;

3. Inmimiamizanis WiFi;

4. TlepenaBanus manux mo WiFi mepexi.
Jlireparypa: 3-7

JlabopaTropna po6ota Ne 6

Tema: PoGota 3 mpotokomom MQTT.
Mera: O3naitfomutucs 3 podororo cucrem 10T o mpotokory MQTT.
IIuTanHs 11 00rOBOPEHHSA:

1. Xapakrepuctuku nporokoiry MQTT,;

2. HanamrryBanus MQTT ceprepa;

3. TecryBanas MQTT cepsepa;

4. TlepemaBaHHS JaHWX MK MPUCTPOSIMU 3 BUKopuctaHHsIM MQTT.
Jlirepatypa: 3-7, 9

JlabopaTopna po6ota Ne 7

Tema: PoboTa 3 mpuctposimu 1o iHTepdeiicy SPI.
Meta: O3HaiioMuTHCS 3 POOOTOIO0 Ta KOHPIrypairier nociinoBHoro inrepdericy SPI.
IIuTanHsA 111 00rOBOPEHHSA:

5. XapakTepucCTUKH MmociigoBHoro iHrepdeiicy SPI;

6. Pexumu pobotu SPI;

7. Imimiamizamis SPI;

8. IlepepuBanus SPI.
Jliteparypa: 3-7

JlabopaTopna po6ota Ne 8

Tema: PoboTa 3 rpadiunum aucriieem.
Mera: O3nHaifomutucst 3 po00oTOI0 Ta KoH(Irypaiji€to rpadiyHOro JUCIUICI0 Ha OCHOBI KOHTpoJEepa
ST7789.
IMuTanns 1isi 00roBOPeHHs:

1. XapakTepucTHKU rpadiqHOTO AUCILICIO;

2. Inimiamizarist KOHTpoJIEpa AUCILICHO;

3. Busig rpagiuHuX NpUMITHBIB;

4. Buin TeKcTOBOI iH(pOpMAIIii.
Jlireparypa: 2-7

6. KomiuiekcHe MpakTH4He iHIUBIAyabHe 3aBIaHHS
InnuBigyansHa poboTa cTyaeHTa mependaya€e BUKOHAHHS KOMILJIEKCHOTO —IPAKTHYHOTO
IHIMBIyalbHOTO 3aBIAHHS, SIKE BUKOHYEThCS KOXHHM CTYAEHTOM 0/1HOOCIOHO. CTYIeHTH MOBHHHI
BUOpaTH OJIHY 3 00J1acTeil AUCIUIUIIHY Ta CPOPMYITIOBATH TEMY AOCTIDKEHHS, HATPUKIIAM:
1. OnparroBaHHs CUTHAJIIB aHAJIOTOBUX CEHCOPIB TEMIIEPaTypH.
2. OmpalloBaHHs JaHUX HUPPOBUX CEHCOPIB TEMIIEPATYPH.
3. OmpalloBaHHS JaHUX CEHCOPIB BOJIOTOCTI.



OmnparirroBaHHs 3ByKOBUX CUTHAIIB.
OmnparirroBaHHsl JaHUX CEHCOPIB BUMIPIOBAaHHSI BIICTaHi.
Pobora 3 kapTamu mam’siTi.
Po6oTa 3 unppoBUMH BijeokaMmepamu.
Po6oTa 3 KOJILOPOBHMH JICTLIESMH.
OmnpairoBaHHs CUTHAJIB TipOCKOTIA.
10 OmnparfroBaHHs CUTHAJIIB MarHiTOMETPA.
11. OmparrroBaHHsI CUTHAJIIB aKCEJIEPOMETpa.
12. CtBOpeHHS TIOAMHO-MAIIMHHOTO iHTEep(EiCy UIst aBTOMAaTU30BAHOT CHCTEMH.
CTyneHTOBI T03BOJISIETBCA OOpaTH IHIIMK HANPSIMOK 3aIliKaBJIeHb, 3a3/aJIeTilb 00rOBOPUBINHU Ta
3aTBEpIUBIIN y BUKJIalaua KOHKPETHE 3aB/IaHHs Y BUOpaHiil 00macTi.
KomruiekcHe mpakTHyuHe iHAWBITya bHE 3aBIaHHS MOBUHHO MICTHTH:
- TEOPETUYHHI onuc 00paHoi 00IacTi;
- OIIKC TIOCTABIICHOTO 3aBIaHHS;
- IIISXW pO3B’SI3aHHS MOCTABJICHOTO 3aB/JIaHHS;
- IIpe/CTaBJICHHS Pe3yJbTaTiB.

©oo~N oA

7. TemaTnka camocTiiiHOI po0OTH CTY/ICHTIB.

Nor/mt Tematuka

1. Tunu MiIKpOKOHTpOJIEPIB

[epudepiiini mpucTpoi MIKPONPOLIECOPHUX CUCTEM.

TekcToBi nucruiei

I'padpiuHi MOHOXpOMHI AUCTIIIET.

I"'padiuni KOTHOPOBI AUCTITIET.

[Tepudepiitai mprctpoi MikpokoHTposiepa ESP32.

Po6oTta WIFi B pexxumi TOUKH JOCTYITY.
Po6ota ESP32 OTA.
Oco6mmBocTi 00p0oOKHU TIepeprBaHb B ESP32.

© X N |0~ W

10. Omnepartii 3 JIHCHUMH YHCIIAMU 3 BUKOPUCTaHHSIM Moyt DSP.
11. IIM Mo mymsiis

12. CeHcopu BOYTOBaHUX CUCTEM

13. Iarepdetic Bluetooth

14, IaTepdeiic Ethernet.

15. Po6oTa 3 mporokoiom HTTP

16. Kpunrorpadiunuit monyns ESP32.

17. ["oIMHHVK peasTbHOTO Yacy Ta HEProHe3aIC)KHA 11aM SITh.

18. TpeHinr

Opranxizaunis i npoBeJeHHS TPEHIHTY

Ilopsook npogedenus mpeniney:

BerymnHa yacTrHa IPOBOJUTHCS 3 METOI0 O3HAHOMIICHHS CTYZECHTIB 3 TEMOIO TPEHIHTY.

OprasxizaniifHa YaCTHHA MOJIAra€e y CTBOPEHHI poO0YOro HACTPOIO y KOJIEKTUBI CTY/ICHTIB.

[IpakTnyHa 4YacTHMHA peai3yeTbcs HUIAXOM BHKOHAHHS 3aBJlaHb 3 IMEBHUX NPOOJIEMHHUX
MUTaHb TEMU TPEHIHTY.

[TinBenenns niacymkiB. OOroBopeHHs pe3yabTaTiB BUKOHAHUX 3aBAaHb. OOMIH JyMKaMH 3
MUTaHb, 110 BAHOCUJINCh HA TPEHIHT.

Pexomenoyemuvca nposedenns mpeniney 3a HACMYNHOK MeEMOI0:
1. IaTepdeiicu MIKpPOIIPOLIECOPHUX CUCTEM — OCOOIMBOCTI pOOOTH 3 TPOMHUCIOBUMH 1HTEpdeiicamu
JUIsL Tiepe/laBaHHs JIaHMX B MeKaxX MPOEKTOBAHOT MIKPOIPOLECOPHOT CUCTEMHU Ta JUJIS B3a€EMOII 3
IHIIUMHU CUCTEMaMHU.



2. Ilepudepiiini eneMeHTH MIKPOIIPOLIECOPHUX CHCTEM — 3HATH CydacHi mepudepiitHi Momaymi s
BUKOPUCTaHHA B MIKPOIPOIIECOPHUX CHUCTEMAax Ta OTPUMAHHS MPAKTHYHUX HABUYOK Ui poOOTH 3
HUMH.

8. MeToau HaBYAHHS.

Y HaBYaNbHOMY TMpOIECi BHKOPHUCTOBYIOTHCS: JIeKIii, Ja0opaTOpHi 3aHATTA MiX
KEepIBHMLITBOM BUKJaJaya, IHAMBIAyalbHI1 3aHATTS, TpylnoBa poOOTa, CaMOCTiHHE BHUBUYCHHS
CTeLiai30BaHUX JIITEPAaTYpHUX JoKepen Ta Jokepen [ntepHer. Bukonanns nmabGopaTtopHHX pooiT
MIPOBOJMTHCS B CIICHIATI30BaHii TabopaTopii i3 BIMOBITHUMH 3aCO0aMH PO3POOKH.

9.MeTtoau o1iHIOBAHHS.

B mporeci BWBYEHHS JUCHHILIIHA BHKOPUCTOBYIOTHCS HACTYIHI METOJH OIIHIOBaHHS

HaBYAJIBHOT pOOOTH CTYICHTIB:
— TIOTOYHE TECTYBAHHS Ta ONUTYBAHHS,

3aJ1IKOBE MOJIYJIbHE TECTYBAaHHSI Ta ONUTYBaHHS,
ominroBanHsa Bukonanus KIII3;
PEKTOpChKa KOHTPOJIbHA pO0OTa;
MJICYMKOBH 3aJIK;

[MlincymkoBuit  OGanm (3a 100-0anpHOIO IIKAIOK) 3 AWCIHUIUIIHA  BU3HAYAETHCA  SK
CepeIHbO3BAYKEHA BETMYMHA, 3AJIKHO BiJ] TUTOMOI Baru KOKHO1 CKJIAJ0OBOT 3ATIKOBOTO KPEIIUTY:

3anmikoBui MOIYNh 1 3aJikoBHIA MO 2 3aiKoBUN MOTYIh 3
(pekTopcbKka KOHTPOJIbHA (miacyMKoBa OLIIHKA 32
poboTta) KTII3)
30 % 40 % 30 %
1. YcHe onutyBaHHS Ha 1. YcHe onuTyBaHHS Ha 1. [TigroToska KIII3 -
3auaTTaX (6 Tem mo 5 6anmu) - | 3aHsaTTax (6 Tem mo 5 6aiB) - max 40 Gaiis.
max 30 OauiB. max 30 Oais. 2. 3axuct KIII3 -max 40
2. ITucemona podoTta - max 30 | 2. ITucemoBa poboTa - max 30 OaiiB.
OautiB. OautiB. 3. YuacTp y TpeHIHTaxX -
3. IlpakTuune 3aBaanus (4 3. [Ipaktuune 3aBaanus (4 max 20 6anis
naboparopai pobotu mo 10 nabopartopHni pobotu o 10
6aitiB)- max 40 Gaiis. 6aitiB) - max 40 6ais.

[IIkaJua oniHlOBAHHA:

3a
3a 311;;;_21";0]0 HAIOHAJLHOIO 3a mkajgor ECTS
IIKAJI0K0
90-100 BIIMIHHO A (BiZMIHHO)
85-89 no6pe B (myxe nobpe)
75-84 C (mo6pe)
65-74 3aJ0BLUIBHO D (3a10Bu1bHO)
6064 E (mocraTHbO)
35-59 He3aoBUIbHO | FX (HEe3a70BUIBHO 3 MOYKJIUBICTIO IIOBTOPHOTO CKJIAaHHS)
1-34 F (He3a70BibHO 3 000B’I3KOBUM TOBTOPHHUM KYPCOM)

10. InctpymenTn, od1agHanHs, I13, nepestik Ha0UHMX MaTepialiB, BAKOPHCTAHHS AKHX
nepeadavac HaBYAJIbHA TUCHUILTIHA.

Ne HaiimenyBanns Homep
TEMU
1 | MynpTuMeniiiHuN TPOEKTOP Ta MPOEKUINHUHI eKpaH 1-12
2 | IlepcoHanbHi KOMIT'10TepH a00 HOYTOYKH 1-12
3 | HasBHicTh noctymny 1o Mepexi [nTepHeT 1-12
4 | KomyHikarliiine mporpamHe 3abe3mnedeHHs (Zoom) Aisl MpoBeneHHs 3aHATh y | 1-12
pEeXHUMI OH-JIalH (32 HEOOXITHOCTI)




Komynikamiiina  HaByampHa  1uiatdpopma  (Moodle) mns opramizamii | 1-12
JMCTAHIIIHHOTO HaBYaHHS (32 HEOOXiTHOCT1)

Oneparriiina cucrema Windows a6o Linux, Visual Studio Code, Arduino IDE 1-12
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