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JOIAATOK

[Mepeaik ramy3eii 3HaHb, cleliaJbHOCTEH Ta OCBITHIX MPorpam, 3a SKHMH
BiA0yBa€eThCsl MiArOTOBKA 3100yBaviB B yHiBepCHTETi:

Taaysi snane: 02 Kynstypa i muctentso, 03 I'ymanitaphi Hayku, 05 CouianbHi Ta
noseiHkoBi Hayku, 07 Yrpasmiuns Ta agminictpysanns, 08 Ipaso, 10 Ilpupoanudi
Hayku, 11 Matemaruka Ta cratuctuka, 12 Indopmauiiini texnosorii, 13 MexaniyHa
imkenepis, 14 Enextpuuna irkeHepis, 15 ABTomaru3alis Ta npuiago0ymayBaHHs, 16
Ximiuyna Ta Gioimkenepis, 17 Enekrponika Ta TenekomyHikauii, 19 Apxitektypa Ta
OyniBauurBo, 27 Tpancmopt, 28 [TyGniune ynpaBiliHHA Ta aaMiHiCTpyBaHHS, 29
MiKHapOIHi BiTHOCHHH.

Crneuiaabnocti: 029 Indopmariitna, Oibmioredyna Ta apxiBHa cnpasa, 035
®inonoriga, 051 Exonomika, 053 Ilcuxomoris, 071 O6nix i omoxarkysaHHs, 072
dinadcu, GaHKiBCbKa cripaBa Ta crpaxyBaHHs, 073 Menemkment, 075 MapkeTuHT,
076 ITixnpueMHMUTBO, TOpriBis Ta Gipskosa AisneHicTh, 081 Ipaso, 101 Exonoris,
103 Hayku nipo 3emuto, 113 Tlpukinaana maremaruka, 121 [HxkeHepis mporpaMHOro
zabesneuenns, 122 Komm’rorepui Hayku, 123 Komm’roTepHa iHXKeHepis,
124 Cuctemuuii ananis, 125 KibGepbesneka, 126 Indopmariiini cucreMu Ta
texuosorii, 131 IlpuknagHa Mmexanika, 133 TamyseBe MamuHOOymyBanHs, 134
ABianiiiHa Ta pakeTHO-KOcMi4Ha TexHika, 141 Enekrpoeneprerrka, eleKTpoTeXHiKa
Ta ejeKkTpoMexaHika, 142 Enepretnyne mamuHoOyayBaHHs, 144 TeroeHepreTHka,
151 ABroMaTH3allis Ta KOMII'FOTEpHO-iHTerpoBaHi TexHosorii, 152 MerpoJoris Ta
iHdopMariliHo-BuMiproBaiibHa TexHika, 153 Mikpo- Ta HaHOCHCTEMHA TeXHika, 163
Biomenuuna imxeHepist, 172 TenexomyHikaii Ta pajxiotextika, 173 Asionika, 193
leomesis Ta 3emieyctpiit, 272 ABiamiiiHuii TpaHcmopT, 274 ABTOMOOLIBHUIA
tpancrniopt, 281 IlyGmiude ympaBrmiHHA Ta ajaMiHicTpyBaHHs, 292 MikHapoaHi
€KOHOMIYHI BIJTHOCUHH.

Ocgitni nporpamu: IHdopmariiiina, 6i0nioTeuna Ta apxiBHa crnpasa, [IpuknanHa
ninrsictuka, ExoHomika mianpuemctsa, Ilcuxomoris, OOk 1 OMOAATKyBaHHS,
dinancu, OaHKiBCbKa clpaBa Ta CTpaxyBaHHs, MeHnemkment, JloricTuka,
VnpapiigHs npoektamu, Mapkerunr, IlinnpueMHuuTBO, TOpriBIs Ta OGipKoBa
nisnsHicTh, [TpaBo, Exornorist Ta 0XopoHa HaBKOJMIIHBOrO cepefoBuma, Kocmiunuii
MoHiTOpUHr 3emuti, OOuucmOBaNbHHII iHTenekT, I[mKeHepis MNpoOrpaMHOro
3abes3nedenns, InpopMmariiidi TexHooril npoektyBaHHs, KoM torepusais 00pooku
inpopmanii Ta ynpasiinds, [HTenekTyanbHi cucteMu Ta TexHojorii, Komm’'oTepHi
TexXHOJOoTi1 B 6iosorii Ta meauimHi, KoM’ roTepHi cuctemu ta Mepexi, [IporpamoBHi
Mo6inbHI cucteMu Ta IHTepHeT peueit, CucteMHe mnporpamyBaHHs, CHCTeMHUi
aHamiz 1 ympasiiHHs, bBesneka iHdopMauiiHUX 1 KOMYHIKalliHHUX CHCTEM,
InpopmaniiiHi CHCTEMH Ta TEXHOJOrii MIATPUMKM BipTyalbHUX CEpPEIOBHIIL,
Posnopineni indopmauiiini cucremu, LlITyunuit iHTenekT ta iHpopmaliliHi cuctemu,
Junamika i MinHicTs MamuH, PoGoTOMeXaHiYHI CUCTEMHU Ta JOTICTUYHI KOMIUIEKCH,
KoMmm’toTepHuii iHXHMHIpUHT, ABialliiiHi JBUTYHH Ta EHEPreTHYHi YCTaHOBKH,
BesninoTHi nitaybHi komrutekcH, [IpoekTyBaHHSA Ta BHPOOHHMIITBO KOMIIO3MTHHUX
KOHCTpyKLiH, IIpoekTyBaHHs, BUPOOHUITBO Ta cepTUdikallis aBialiifHOT TeXHiKH,
PakeTHi JIBUrYHH Ta eHepreTU4Hi yctaHoBKH, CylyTHUKH, IBUI'YHU Ta €HEPreTHYHI
YCTaHOBKH. [H)KeHEepHO TeXHiYHHil mepeknan, TexHomnorii BUpOOHMLTBA aBiallifHUX



JBUTYHIB Ta eHEpreTMYHMX YCTaHOBOK, KOMII'I0TepHO-iHTerpoBaHe ympaBiliHHS B
enepretuii, Herpanuuiiini Ta BigHOBTIOBaHi kepena eneprii, ['asoTypOiHHi
YCTAHOBKM i KoMmmpecopHi cramiii, EHepreTwunuii meHeKMeHT, ImkeHepis
MOGINBHNX JoaaTKiB, Komm’toTepHi cucTeMu TexHidHoro 3opy, Kowmm’rotepi
TEXHOJNOTii  MPOEKTyBaHHA Ta  BUpOOHHMUTBA,  KOMII'IOTEpHO-iHTErpoBaHi
TEXHOJIOTIYHi TpoLecH i BUpOOHHITBA, [HTeNeKTyanbHi iHbopMaliiiHi BUMiproBaibHi
cuctemu, SkicTh, craHjaprusailis Ta ceprudikamis, Mikpo- Ta HaHOCHCTEMHA
TexHika, BiomemuuHa imkeHepis, [Hpopmauiiini Mepexi 383Ky, PamioenekTponti
PUCTPOT, CHCTEMH Ta KoMIuiekcd, CucreMu aBTOHOMHOT HaBirarlii Ta aJanTHBHOI'O
VIpaBIiHHA JHTATbHUX amapariB, I[eoiHpopMamiiini cucTemd i TeXHOIOLII,
[HTeNeKTyalnbHi TpaHCcrmopTHi cucteMH, TexHiune oOCIyroByBaHHs Ta PEMOHT
OBITPSHUX Cy/leH i aBiaiBUryHiB, ABTOMOGiN Ta aBTOMOGiNBHE TOCIOAAPCTBO,
[Ty6niune yrpap/iHHs Ta aAMiHicTpyBaHHs, MijkHapoHa eKOHOMIKA.



1. 3aranpHa iHdopmauis Npo BUKJIaaa4a

Hemmmuuos FOpiit OnekcanapoBuy, KaHAUIAT TEXHIYHUX
HayK, ZIOLEHT;

nocaza: J1oueHT kadeapu CUcTeM yrpaBiiHHS TiTaTbHUX
arnaparis;

nepetiK QUCLMIUTIH, SKi BUKIAa€e: CUCTEMHU YIpaBIIiHHS
JiTaTbHUMH arnapaTamu; 3axXucT iHpopMalLlil B cucTeMax
yrpaBiiHHsg; OCHOBU YNpaBliHHSA MOBITPIHUM PYXOM;
yrnpasJiHHg MOOiUTBHUME poGoTaMu Ha riatdopmi Arduino;
HaMpsAMH HayKOBUX JOCIIJKEHb: METO/M Ta aJITOPUTMH
yrpaBiHHS MOOITBHUMU pobOTaMH;

KOHTakTHa iH(opMmauis: en. nmomra: y.nemshilov@khai.edu

2. Onuc HABYAJIBHOT JHCIMILITIHH

ITpepexsi3ziTu:

Teopis aBTOMATUYHOTO YIPABIiHHA: CTPYKTypa CHCTEMHU YIpPaBIliHHs, TUIIOBI 3aKOHH
YIpaBIiHHSA, MPUHIUIINA eKCIIePUMEHTAIBHOI0 OTPUMAaHHS YacOBHX Ta YaCTOTHHX
XapaKTepUCTHK €JIEMEHTIB Ta CUCTEM YIpaBIIiHHS.

IndopMaLiiHO-BUMIPIOBAIBHI TIPUCTPOi: MPUIAAX JUIA BUMIPIOBaHHSA (Di3HYHMX
BEIMYMH B TEXHilli, TUMOBI iHTepdelicH HATUMKIB, CTPYKTYpH Te€peTBOpIOBaUiB
CUTHAJIIB.

ENeKTpoHiKa i OCHOBH CXEMOTEXHIKU: OCHOBHM LU(POBOI CXEMOTEXHIKH, MPUHLMITH
po3paxyHKy KOMOiHALIHHUX CXEM Ta CXeM i3 IaM’ ATTIO.

KopeksisiTu:

BukonanHs marictepcbkoi  poGotu. Bukopucranns ratdopmu  Arduino.
[TpoBeieHHS HATYPHUX JOCIIIJIKEHb.

3. MeTa Ta 3aBAaHHS HABYAJbHOT JUCLMILJIIHH

MeTa BUBYEHHSI — HaJaHHs CTyJEHTaM 3HaHb MPO TEOPETUUYHI OCHOBHU, MPUHLUIIN
OymoBH, OCOOJMBOCTI TEXHIYHOTO BHKOHAHHS Ta XapaKTEPUCTUKH CHCTEM
YIpaBIiHHS MOOIMTBHHUMH pOOOTaMM; 3aKOHHM Ta CIIOCOOM KepyBaHHs, aJrOpUTMH
(GyHKUIOHYBaHHS, THIIOBI CTPYKTYpH Ta JHHAMiYHi BJIACTMBOCTI 1 TOYHiCHI
XapaKTepUCTUKU CUCTEM YINpPaBIiHHA MOOUIBHUMH poOOTaMH, a TaKOK MPO METOIH
X TexHiuHOT peaizarii.

[peamMeToM BHBYEHHS IUCLUILIIHA € TEOPETHUHI OCHOBH, IIPUHIMITH OyI0BH,
0CcOOIMBOCTI TEXHIYHOTO BUKOHAHHS 1 XapaKTEPUCTUKH CUCTEM yIIpaBIIiHHS
MOOITBHUMHU pOOOTaMU.

00'eKTOM BHBYEHHS € AJITOPUTMH QYHKILIOHYBAHHS i c1OcOOU yrpaBIiHHS,
CTPYKTypa TUIIOBUX KOHTYPIB YIPaBJIiHHS, IMHAMIUHI BIACTUBOCTI | TOYHOCTHI
XapaKTePUCTUKH CUCTEM YIpaBIiHHA MOOUIBHUMH poOOTaMH, 8 TAKOXK METOIH iX
TeXHIYHOT peasizarii.



3aBaanuA:

- 3aKOHU Ta aJITOPUTMH, 1[0 BUPILIYIOTHCS CUCTEMaMH YIPaBliHHSA MOOUIBHUMU
poboTamu, i IX THIIOBOT CTPYKTYPH;

- TeOpeTHYHM OCHOBH (HOPMYBaHHS 3aKOHIB yNpaBIiHHA MOGIIBHUMH pobOTaMH Ha
pi3HUX eTanax pyxy:

- TUIIOBH CTPYKTYPHH CXEMH CHCTEM YINpaBliHHA MOOLIEHMMH pOOOTaMH;

- JIUHAMIYHH i TOUHOCTHH XapaKTEPUCTUKH KOHTYPIB yIpaBiliHHA MOOLIBHUMHU
poboTaMH.

3araabni komnerenTHocTi (3K)

31aTHICTH 0 aOCTPAKTHOTO MUCIIEHHS, aHaJIi3y Ta CHHTE3Y.

31aTHICTH 3aCTOCOBYBATH 3HAHHS y NPAaKTUYHUX CUTYyaLlisX.

31aTHICTh CIIJIKYBAaTUCS IHO3EMHOIO MOBOIO.

31aTHICTh NPOBEAEHHS JOCIIIDKEHb Ha Bi/INOBIIHOMY piBHI.

31aTHICTE BUUTHCS 1 OBOJIOIBATU CyYaCHUMU 3HAHHSAMU.

31aTHICTh 10 MOUIYKY, 006po0JieHHs Ta aHali3y iHpopMaLlii 3 pi3HUX JDKepe.
31aTHICTh FeHepyBaTH HOBI i/1e1 (KpeaTUBHICTB).

3/1aTHICTh MpUMaTH OOTPYHTOBAHI PillIEHHS.

31aTHICTh CIIKYBATHUCS 3 MPEACTABHUKAMH iHIIMX MPO(EeCiifHUX rpyr pi3HOro piBHA
(3 ekcriepTaMu 3 iHUIIMX raty3eil 3HaHb).

KoMnerenTHOCTI, siki Ha0yBaloThbes:

BMiHHS BAKOPUCTOBYBATH 6a30Bi 3HaHHSA OCHOBHHX HALIOHAIBHUX, EBPOTIEHCHKHIX Ta
Mi)KHApOJIHMX HOPMATHBHO-TIPABOBHX aKTiB B raiy3i pOOOTOTEXHIKM 3 METOIO
MOCTIIHOrO BJOCKOHAIIOBAHHS CBOET pO(eciiiHOT AisIBHOCTI.

BMiHHS BUKOPMCTOBYBATH JOCATHEHHS HayKH i TeXHiKM B MpodeciiHili misnbHOCTI,
apryMeHTyBaTH BUOip METOAIB PO3B’sI3yBaHHs Crelliali3oBaHUX 3aB/laHb 3 aHaJli3y Ta
CHHTE3y CHCTEM POOOTOTEXHIKH.

37aTHICTh  peali3oByBaTH Ta BUKOPHUCTOBYBAaTH amapaTHi Ta MpOrpaMHoO-
aNrOpUTMiyHi 3aco0M 100 30iMBIIEHHS TOYHOCTI Ta HAXIHHOCTI  CHCTEM
yIpaBJIiHHSA Ta {HIINX AKOCTeH POOOTOTEXHIKH.

31aTHICTH PO3pOOJIATH TEXHIYHI 3aBIaHHs Ha MPOEKTYBAaHHS i BUTOTOBIIEHHS CHCTEM
yIpaBIliHHsA po6OTO TEXHIYHHX MPUCTPOIB Ta 3ac00iB TEXHOJOTIYHOTO OCHAIUCHHS,
BUOHpaTH 00JaHAHHS H TEXHOJIOTIYHE OCHAILIEHHS.

BMiHHS BHM3HauaTH CKJaJ BHUIPOOYBalbHOro  OONIAJHAHHA HEOOXiAHOTrO JUld
MPOBE/IEHHS EKCIIEPUMEHTIB [0 BU3HAYEHHIO XapaKTEPHCTHK i MapameTpiB CHCTEM
yIpaBIliHHA poOOTO TEXHIYHHUX MIPUCTPOIB.

BMiHHS rOTYBaTH 3asiBKU Ha BUHAXO/H.

BMiHHS BIpOBa/KyBaTH JOCSATHEHHS BITUM3HSHOI Ta 3aKOPIOHHOT HAYKM Ta TEXHIKH,
BHKOPHCTOBYBATH iHHOBALiMHUIA JOCBIJ Y ramy3i poOOTOTEXHIKH.

BMiHHS OLIHIOBATH TEXHIKO-€KOHOMIYHY e()eKTHBHICTb IIPOEKTYBaHHS CHCTEM
yIpaBiiHHSI poOOTO TEXHIYHUX MPUCTPOIB.



OuikyBaHi pe3yJIbTaTH HABYAHHSA:

V pesynbTari BABYCHHS HaBYAJIbHOT AUCLMUILIIHU CTYIEHT MOBHHEH
3HATH:

* 3arajibHi TAKTUKO-TEXHIYHI BUMOTH JI0 CHCTEM YTpaBliHHSI MOOITBHUMHU poOOTaMH;
* OCHOBHM T€Opii, MPUHIMIHK MOOYA0BH i (GYHKLIOHYBaHHS, OCOOIUBOCTI CTPYKTYpPHO-

CXEMHOT peastizallii i XapakTepuCTHKHU CKJIaZ0BUX YaCTHH CHCTEM YIPaBIIiHHS
MOOITBHUMH pOoOOTAMH;

* 3aBJIaHHS, 1110 BUPIIIYIOTBCS CUCTEM YIpaB/liHHA MOOLIBHUMHU poboTamHy, i iX
BILIMB Ha CTIMKICTh | KEPOBaHICTb.

BMITH:

* aHaJi3yBaTH 3aKOHH i aJIFOPUTMH YNPaBIiHHA MOOUTBHUMU pobOTaMu;

* OCJIIUKYBATH i aHAJTi3yBaTU AMHAMIYHI | TOUHOCTHHUE XapaKTEPUCTUKU CUCTEM
yMpaBiiHHA MOOUIBHUMHU pOOOTaMH.

MAaTH ySIBIICHHS:

* PO TEXHIYHY peati3aliro 3aKOHIB i AITOPUTMIB QYHKIIIOHYBaHHS CHCTEM
ynpaBiiHHA

* [IPO CydYacHy TEOPil0 CHCTEM YIpaBIiHHA MOOUIBHUMU pOOOTaAMH 1 IIEPCIIEKTUBH

PO3BHTKY.
4. IIporpaMa HaBYAJbHOI AHCUMILTIHH

3micToBHUI MoyJb Nel
PO3/I1JI I. ARDUINO TA IMTPUBOJIU MOBUJIbHUX POBOTIB
Tema 1. I[IporpamyBanus Arduino.
dopmMa 3aHATh: JIEKLii, camocTiiiHa poboTa.
OOGcAr ayAMTOPHOrO HaBaHTAXKEHHS 2 TO.
O60B’s13K0Be 00/1aHAHHS — KOMIT 10Tep, obnaaHanHs miardopmu Arduino.
O6csr caMmocTiitHoi po6oTH 3100yBayiB 6 ro.
Crucia aHoraiis. OcHoBHa iH(opMallis npo nporpamyBaHHs Arduino.
Tema 2. [Tpunuunu aii Arduino.
dopma 3aHATE: JIeK1ii, camocTiiiHa pobora.
OOGcsr ayAMTOPHOr0 HAaBAaHTAXKEHHS 2I0Jl.
O60B’s13K0Be 00JIaiHAHHSA — KOMIT 1oTep, o0aaHanHs miaardgopmu Arduino.
O6csr caMocTiitHOT poOoTH 3100yBayiB 6 rox.
Crucina arorauis. OCHOBHI CBiJOMOCTI, SIK PALIOIOTh porpaMu A Arduino
Tema 3. [lepepuBanHs i TaiiMepHu.
dopmMa 3aHATh: JIEKIIi1, 1abopaTopHi 3aHATTS, caMOCTiliHa poboTa.
OOcsr ayAMTOPHOIO HABaHTAXKEHHs 6 TOJI.
Temu naboparopHux 3aHsATh: JlocnikeHHs MoxMBocTeil Arduino.
(ITporpamyBaHHs;, MPUHLIKITH i1, epepUBaHH | TaliMEpH.)
O60B’sa3K0Be 00/1aHaHHS — KOMIT't0Tep, obnaaHaHHs miatdopmu Arduino.
O6c¢sr caMmocTiitHOT poboTH 3100yBayiB 6ro.
Crucna aHoratis. BukopucraHHs rnepepuBaHb i TaliMepis
Tema 4. TIpuckopenns Arduino.
dopmMa 3aHATh: JIEKIii, camocTiliHa podora.



OGcsr ayAUTOPHOTO HaBaHTAXKEHHA 2 TOJI.

OG0B’ s3K0Be 001aHaHH — KOMIT I0Tep, 00naaHanHs miatGopmu Arduino.
O6csr caMocTiiiHOT poOoTH 3100yBauiB 6 ro.

Crucna aHorailis. [To6yoBa MBUAKOAIIOUMX CKETUEH.

Tema 5. 3HWKEHHS CIIOXKMBAHHS €JIEKTPOEHEpTii.

dopma 3aHATh: JIeKLil, TabopaTopHi 3aHATTA, caMOocTiliHa poboTa.

OOcsr ayIMTOPHOTO0 HaBaHTAKEHHA 6 TOJI.

Temu naboparopHux 3aHATh: J{oCHi/UKeHHs HAPAMKiB MokpameHHs aii Arduino.
(TTpucKopeHHsl, 3HIKEHHS CIIOXKUBAHHS eJIeKTPOEeHeprii)

O60B’a3Kk0Be 0061aJHaHHs — KOMIT f0Tep, obiaHaHHs miatdopmu Arduino.
OGcsr camocTiitHoT poboTu 3100yBayiB 6 rox.

Crucna aHoTallis. 3aCTOCYBaHHS 0COOIUBHUX MPHIOMIB MPOrpaMyBaHHs.
Tema 6. ITpuBoaKM MOOITBEHUX POOOTIB.

dopMa 3aHATh: JIEKILil, TJabopaTOpHi 3aHATTSA, caMOCTiiiHa pobora.

OGcesr ayquTOPHOro HaBaHTaKeHHs 12 rof.

Temu nabopaTopHux 3aHATE: JloCHiKeHHs PUBO/IiB MOGIIBHIX POOOTIB.
O60B’s13K0Be 00JIaiHaHHs — KOMIT toTep, 00aaHaHHs iatgopmu Arduino.
O6csr camocTiiiHOT po6oTH 3100yBauiB 13 rof.

Ctucna aHortauis. J(surynu i apaiiepu. Kpokosi asurynu. CepBonpuBo/Iu.
MoayapHHNR KOHTPOJIB. 2 TOJ.

3micToBHUN MOIYJIb Ne2
PO3JIUI I1. OPTAHIZAL[LSA 3B’ SI3KY 3 ITIEPUDEPUMHUMU ITPUCTPOSIMU
Tema 7. ITam'sTs.
dopma 3aHATh: JIeKLii, 1JabopaTOpHi 3aHATTA, CaMOCTiliHa pooTa.
OO6c¢sr ayIMTOPHOTO HaBaHTaKEHHs 4 roJl.
Temu naboparopHux 3aHATh: J{OCHi/UKeHHs BapiaHTiB BUKOPUCTaHHs MaM'sTi.
O60B’s13K0BE 00J1aJHAHHS — KOMIT'IoTep, 00aaHaHHs 1ardpopmMu Arduino.
OO6csr caMocTiitHOT poboTH 3100yBayiB 5 rof.
Crucna aHoTtauig. JuHaMiyHUI po3MOALT MaM'aTi B CKeTYax.
Tema 8. Intepdeiic 12C.
dopmMa 3aHATh: JIEKIi1, camocTiiiHa pobora.
OOcsr ayIMTOPHOTO HAaBaHTAKEHHS 2 TOJ.
O6oB’s3K0Be 00J1aIHAHH — KOMIT't0Tep, 00naananHs miatgopmu Arduino.
O6csr camocTiitHOT poOoTu 3100yBadiB 5 roj.
Crucna anorauis. [is intepdeiicy [12C 1 npaBuiia ioro BUKOPUCTAHHS.
Tema 9. B3aemonis 3 obnamtyBanusam SPI.
dopma 3aHATh: JIeKIIi1, caMocTiiiHa poboTa.
OO6csr ayIMTOPHOrO HaBaHTAXKEHHA 2 TOJ.
O60B’a3K0Be 001aJHaHH — KOMIT f0Tep, obnaaHanHs miatdpopmu Arduino.
OG6csr camocrTiitHoT pobotu 3100yBayiB 6 ro.
Crucna a”oratis. SPI - cranmaptauit inTepdelic, mATpUMYBaHUM IIJIaTaMH
Arduino.
Tema 10. [IporpamyBaHHSs MOCITiZIOBHOTO iHTEpdEHCY.
dopmMa 3aHATh: JIEKIii, camocTiiiHa pobora.
OO6csr ayIMTOPHOTO HaBaHTAKEHHA2 TOJI.



060B’13k0Be 001aHaHH — KOMIT IoTep, 00aaHaHHs 1ardopmu Arduino.
O6c¢sr camocTiitHOT poboTu 3100yBayiB 6 ro.

Crucna anorauis. [Tepesaua faHux dyepes mociifosuuii mopt, nopt USB abo
koHTakTH Rx i Tx Ha rati Arduino. O6MexeHHS OJHOMOTOYHOT MOIe/i BOYI0BaHUX
CHCTEM.

Tema 11. [IporpamyBanHs inTepdeiicy USB.

dopMa 3aHATH: JIEKLIT, TaGOpaTOpHi 3aHATTA, caMocTilHa poboTa.

OG6csr ayIMTOPHOr0 HaBaHTaKEHHA 8 roJI.

Temu nabopaTopHHX 3aHATH: J{OCHTI/KEHHS MOMIJIMBOCTEH BUKOPHCTAHHS
intepdeiicis. (12C, SPIL, USB Ta nocnigoBHoro intepoeicy)

O60B’A3K0Be 00J1aJIHaHHA — KOMIT'10Tep, o0naaHanHs miargopmu Arduino.
O6c¢sr camocTiitHOT po6oTH 3100yBadiB S rof.

Crucna aHotauis. Bukopucranus nopty USB na nuati Arduino.

Tema 12. IIporpamyBaHHSs MEPEKEBHX B3a€MO/IIi.

dopma 3aHATH: JIEKILi1, TaOopaTOpHi 3aHATTsA, caMoCTiliHa podoTa.

OG6csr ayIuTOPHOro HaBaHTaKEHHs 4

Temu naGoparopHux 3aHATh: J{ociUKEHHs MOKIIMBOCTEH BUKOPUCTAHHS
intepdeiicis. (12C, SPI, USB Ta nocnigoBHoro inTepdeiicy)

O60B’s13Kk0Be 00JIaHAHH — KOMIT FoTep, 00naaHanHs wiardopmu Arduino.
O6c¢sr camocTiitHoT po6oTH 3100yBayiB 6 rof.

Crucna aHoTauis. bararo3agaunicts 3 eauHuM npouecoM [Iporpamysanus Arduino
Juis poboTu B [HTEpHETI.

Tema 13. [ludposa 06podka curnasnis Ha Arduino.

dopMa 3aHAT: JIEKIIiT, TaGOpaTOpHi 3aHATTS, camocTiliHa poGora.

OG6csr ayAMTOPHOTO HaBaHTAXKEHHs 8 rol.

Temu naGoparopuux 3ausaTe: L{upposa 06podka curnanis Ha Arduino.
060B’s13K0Be 00J1aiHaHHs — KOMIT IoTep, 06naaHaHHs ardopmu Arduino.

O6c¢sr camocTiitHoT podotu 3100yBayiB 10 rox.

Crucna anorauis. Cioco6u 00poOKH cUrHamiB, BiJ GinpTpaii 10 00UUCIEHHS
BiJTHOCHOT BEJIMUMHHU Pi3HUX YACTOTHUX CHTHAIIIB

MoaynbHUN KOHTPOJIb. 2 TO/I.

5. InauBiayanbHi 3aBAaHHSA
He 3arutanoBaHi

6. MeToau HABYAHHSA
[IpoBefeHHs ~ ayAMTOPHMX  JIeKWiil, 71ab0paTOpHUX  3aHATh,  IHAMBIAyallbHi
KOHCynbTaliil (mpu HeoOXigHOCTI), camocTiiiHa poboTa CTyNEHTIB 3a MaTepialamu,
ony6ikoBaHUMH Kadeaporo (MeTOANYHI MOCIGHUKM ), IPOBEAEHHS OJliMITia.

7. MeToau KOHTPOJIIO
[TpoBe/IeHHs MOTOYHOIO KOHTPOJIFO Y BHIVIAAI 3aXHCTy 1a6opaTopHUX pobiT, 3aXUCTy
iHIMBiIyabHUX PO3paxyHKOBO-rpadidHUX poOiT BiAMOBIIHO A0 3MiCTOBUX MOJIYJIIB
i TeM, (iHAIBHMI KOHTPOJIb — Y BUTJIA/I 3aJ1iKiB Ta iCIIUTIB.



8. Kpurepii ouiHIOBaHHS Ta PO3M0Aiji 6aJiB, IKi OTPHMYIOTh CTYAeHTH

CknajioBi HaB4aIbHOT banu 3a ojiHe KinbkicTh 3auaTh | CymapHa
poboTH 3aHATTA (3aBAaHHA) | (3aBaaHb) KiJIbKicTh 6ajiB
3micToBHHH MoaYb 1

PoGoTa Ha JeKILifx 0...2 8 0...16
BukoHaHHS 1 3aXUCT 0.4 8 0..32

nabopatopHux podit

BukoHaHHS 1 3aXUCT - - -
NPaKTUYHUX pobiT

MoaynbHHIA KOHTPOJIb 0...2 1 0..:2
3micToBHHI MOoayJab 2

PoboTa Ha jgeKuLisx 0...2 8 0...16
BukoHaHHS i 3aXHCT 0..4 8 0...32

nabopaTopHUX pobiT

BUKOHAaHHS 1 3aXHCT - = B
NPaKTHYHUX polIT

Moty ibHHH KOHTPOJIb (I 1 0...2

Ycworo 3a cemectp 0...100

ITix yac cknagaHHs CEMECTPOBOTO iCITUTY 3aJiKy CTYJAEHT Ma€ MOKJIMBICTE OTPUMATH
makcumyM 100 GaniB. binet anst icnuty 3aliKy CKJIaIa€Tbes 3 OHOIO TEOPETHYHOTO
nutanHs (50 6anis), ogHOro MadopaTopHoro 3asaanHs (50 Gais).

KpuTrepii oninioBaHHs po0OTH CTYAEHTA MPOTAIOM CeMeCcTpy

1. Biaminno (90+100 6aniB) BUCTABISIETHCH CTY/ACHTY:

1.1 SIkuit TBepmo 3HAE: 6a30Bi MOHATTS i MPUHLMIIM, IO BIAHOCATHCS 10 AMCLHILTIHU
«YnpapniHHg MoOUTBHUMH _poOoramu Ha maaTdopmi  Arduino». 3aXucTHB Bci
[paKTU4Hi, J1abOpaTOpHi 3aBJaHHd Ta iHAMBIlyalbHE 3aBJaHHA, BUKOHAB yCi
MOJLyJIbHI 3aBJIaHHS 3 OLIIHKOIO «BiIMIHHO», Ma€ TBEP/l MPaKTHYHI HABHYKH pOOOTH
3 MPHUCTPOSMH CTOCOBHO JAMCLMIUTIHM. BiJbHO KOPHCTYETbCS HABYAIBHOIO Ta
HAYKOBO-TEXHIYHOIO JIITEpaTypol 3 MHUTaHb AMCLMIUIIHM. Bwmie joriudo i 4iTko
CKJIACTH CBOIO BiJIMOBi/Ib, pO3B’A3aTH MpaKTHYHE Ta JabopaTOpHE 3aBJaHH.

1.2 3MeHIIeHHS KiTbKOCTI OalliB B MeXaX OLIHKH MOJKJIUBE TMpPH HETOYHMX
GopMyIIIOBaHHAX y BIAMOBIAAX Ha JOJATKOBI 3amuTaHHA, fAKi OYyJM MOCTaBIICHI
nepes HUM.

2. loGpe (75+89 6aJiB) BUCTABJSIETHCS CTYAEHTY:

2.1 Skuit Mae AOCTaTHbO TIJIMOOKI 3HAHHSA 3 TEOPETHYHOI YACTHHHU JIUCLMIUIIHH.
3axucTUB BCi MpakTH4Hi, jgabopaTopHi 3aBJaHHS Ta iHAMBIAyalbHe 3aBJaHHI,
BUKOHAB yci MOIYJIbHI 3aBJaHHs 3 OL[HKOIO «J0Ope», Mae MpPaKTUYHI HaBHYKH
poGOTH 3 MPUCTPOSIMH CTOCOBHO AWCHMILTIHH. [IpaBHIBHO pO3B’A3y€ MpPaKTHYHi
3aBJaHHs, HOT0 BiANOBII HE € YITKUMHU.

2.2 3MeHIIEHHS KUILKOCTI OalliB B MeXax OLIHKM MOMKIUBE [PH HEMOBHUX
BiJMOBIAX HA TeopeTHUHi a00 MpaKTHUYHI 3alUTaHHs.



3. 3agoBiabHO (60+74 6a1u) BUCTABJISETLCS CTY/ACHTY:

3.1 SIkmii cmaGo BOJIOJiE TEOPETUUHUM MaTepiaoM, Ma€ MiHIMYM 3HaHb Ta YMiHb,
JIOMycKae MOMUIKM y BUPIIUEHHI MPaKTHYHMX 3aBJaHb. 3aXUCTUB BCi MPaKTHYHI,
naGopaTopHi 3aBJaHHA Ta BUKOHAB yCi MOJYJBHI 3aBJaHHA, Mae HE BICBHCHI
NMpaKTHYHi HABMYKKH POOOTH 3 IPUCTPOSMH CTOCOBHO AUCUMIUTIHH.

3.2 3MeHIIeHHs KiTbKOCTI OalliB B MeXkKaxX OLIHKM MOXIIMBE 32 HETOYHI Ta HENOBHI
BiZIMOBi/Ii HA TEOPETHYHI Ta MPAKTHYHI 3alUTaHHs

IlIxana ouinoBanus: HawionaasHa ta ECTS

Ciyuen Gaunie OriHka 3a TpaauLiifHOIO LHKaJ.IOEO
Icniut 3ainik
90 —-100 BiAMIHHO
75 — 89 nobpe 3apaxoBaHo
60 -74 3aJI0OBUIBHO
0-59 He3aJ0BLJIBHO He3apaXxoBaHO

9. [ToniTHKAa HAaBYAJBHOI0 Kypcy

BianpanroBanHs TMpOMyIIEHHX 3aHATh BiIOyBAaeTbCs BIANOBIAHO [0 PO3KIany
KOHCY/bTAllili, 3a TMOMepeaHiM TIOro/DKeHHAM 3 BHKIagaveM. [luranus, mo
CTOCYIOTECS aKaJeMidHoi 3a60proBaHOCTi, po3riisaae BUKIaaa4 abo 3a mpoueaypoio,
BU3HaueHOoI0 y IToJ103KeHH] PO akaaeMiuHy 100pO4eCcHICTb.

10. Meroauune 3a0e3rne4yeHHs

1.  KoHCHEKT JeKLil 3 AMCIMIUIIHK «YTpaBIiHHA MOOLIBHHMM poOOTaMH Ha
matgopmi Arduino ».
2. MeroauuHi BKa3iBKM 1 3aBJaHHS JO BHKOHaHHA J1abOpaToOpHUX poOIT 3

JAMCLMIIIHM YIIpaBIiHHA MOOiTBHUMU poboTamu Ha maatdopmi Arduino.

11. PexomenoBaHa Jirepatypa
1. MomoT M.B. Mo6isbHi po6oTu Ha 6a3i ESP32 B cepegoBui Arduino IDE.
CIT16: BXB-Iletep6ypr, 2020.-272c: un. ISBN 978-5-9775-6647-6.
2. Stuart Nicholas/ Arduino Programming: A Comprehensive Beginner's Guide to
learn the Realms of Arduino from A-Z/ published by make: Amazon.com Services
LLC,2020
3. Norman Dunbar/Arduino Software Internals: A Complete Guide to How Your
Arduino Language and Hardware Work Together 1st ed. Edition/ published by make:
Apress, 2020
4. Hemumios F0.0. Mozeni cucteM ynpaBliHHS JITAIbHUMU arapaTaMd Ta METOIH
excriepuMeHTanbHuX jaocinimkers [Teker]: Poc. it ykp. moBamu. Hasu. moci6./
[0.0. Hemmmnos. - Xapkis : Hai. aepokocm. yH-T iM. M.€. JXKyxoscekoro "XAI",
2019. - 160 c.



JlogaTkoBa Ta 10BiAKOBa JiTepaTypa

1. Kynik A.C, T'opain A.I' ta in. CIOBHHK TEPMIHIB 3 CHCTEM YIPABJIIHHS JITAIbHUX anapaTiB. —
X : XAI 2000. — 224 c.

12. Indopmaniiini pecypcu

1. Caiir kadpenpu: k301.khai.edu

2. https://lwww.yakaboo.ua//ot-arduimo-to-omega-platformy-dlja-mejkerov-shag-za-
shagom.html



