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NMporpama HaB4YaNbHOT AUCLUMIJTIHU
1. OnNMc HaB4YaJIbHOT AUCUMNNIHM, Ti MeTa, NpegMeT BUBYAHHA Ta pe3yJibTaTU HaBYaHHSA

3MicToM HaBYa/IbHOT AUCLUMMJIIHU € O3HAMOMJ/IEHHS CTYZEHTIB 3 0CO6/IMBOCTAMMU cneuiasibHOCTi 172
EneKkTpoHHi KOMyHiKaLlil Ta pagioTexHika Ta nogasibLUOro HaB4YaHHSA 3a OCBiTHIMM MpPoOrpamMmamm
pagioTexHiyHoro daxkyabTeTy.

Us aucumnniHa nepea6adae 3HaMOMCTBO CTYAEHTIB 3i BciMa eTanaMm NMpoeEKTYBaHHSA Ccy4acHo
pagioeneKkTpoHHOT anapaTtypm i YMOBHO CKNaJA€ETbCA 3 ABOX YACTMH:

1) NPOEKTYBaHHA Ta BUFOTOBJIEHHA MPUCTPOIO;

2) CTBOPEHHSA NPOEKTIB HAa NpOrpaMHo-anapaTHii naatgopmi Arduino.

AncumnniHa Ma€e ACKpaBO BMPaXKeHe NMpakTUYHe CpsAMYBaHHA, ajKe nependadeHo 16
NabopaTopHUX 3aHATb MNif Yac AKMX CTYAEHTU 3MOXKYTb CAMOCTIMHO cnpo6yBaTH CBOT CM/IU B
po3po6Li paioesIeKTPoOHHMX AeBakcCiB.

Tak B nepuin NosoBMHi CEMECTPY CTYAEHTM 3MOXKYTb PO3POOUTH APYKOBAHY NaTy AaBada
ocBiTneHocTi B cepegoBumLli DipTrace, noTiM BUroTOBUTHK Ti Ta cnaAaTH NpUcTpii. A oT apyra
NnoJloBMHa ceMecTpy nepegbadae BUBYEHHS MOKJIMBOCTEM NMPOrpamMHo -anapaTHoT naaTthopmm
Arduino, a came: 3HaMOMCTBO 3 NJ1aThopMoto, 0CO6/IMBOCTi BBEAEHHA Ta BUBEAEHHS LMPPOBUX Ta
aHaJIoroBMX CUrHaniB, 0Co6/IMBOCTi po60TH 3 JOAAaTKOBUMU MOAY/IAMM (JaBadi TemnepaTtypu Ta
BOJIOrOCTi, CEMUCErMeHTHi iHAMKaTopH, pagioMmoay/i Touo).

Memoro KpedumHozo Mody/ia € popMyBaHHA Yy cmydeHmis 30amHocmel:

s [1poBOAUTH PO3pPaxXYHKU €IEMEHTAPHMX €NIEKTPUYHUX Kifl;

Po3po6atoBaT Ta BUrOTOBJIATHU NPOCTi APYKOBAHI BY3/1M 32 FOTOBUMMU CXEMAMMU;

* BuKopucTtoByBaTH cy4vacHi moay/ibHi pileHHsa (Arduino Ta pi3Hi gogaTkoBi moayni) ansa
peaniszayii NpOCTUX CMCTEM KOHTPOJIIO Ta KEPYBaHHA;

MporpaMyBaTu MiKpOKOHTpOJ1IepU (Ha OCHOBi NporpamMHo-anapartHoi naatdopmm Arduino).

OCHOBHi 3aB80aHHA KpedumHo20 MOJYJIA.

3rigHO 3 BUMOramMm rnporpamMm HaB4YasibHOT ANCUMMNNIHU CTYAEHTHU NiC1A 3aCBOEHHA KPeAUTHOro
MoAy/19 MaloTb NPOAEMOHCTPYBATU TaKi pe3y/ibTaTM HaBYaHHSA:

3HaHHA:

OCHOBHMX eTaniB NPOEKTYBAaHHA paAioeNeKTPOHHOT anapaTypH1; CTaHAAPTHUX NO3HAYEeHb €/1IeEMEHTIB
€/IeKTPUYHMX KiNl Ha CXeMax eJIEKTPUYHMX NPUHUMNOBUX; METOAIB pO3paxyHKY eNeMeHTapHUX
€/IEKTPUYHMX Kisl; NPUHUMNIB pYHKUiIOHYBaHHA MiKPOKOHTpO1EpiB; ABIMKOBOT CUCTEMU YMUCIEHHS;
OCHOB MNporpaMyBaHHsA MiKPOKOHTpPOIEPiB; METOAIB PO3MilleHHA KOMMOHEHTIB Ha APYKOBaHiM naaTi;
eTaniB NPOEKTYBaHHA APYKOBAHOro By3/a.

YMiHHA:

ynTaTU CXEMY €NEeKTPMUYHY NPUHLMMNOBY; 3aCTOCOBYBATM 3aKOH OMa A4/19 pO3paxyHKy e/leMeHTapHMX
eNeKTPUYHUX KiN; 3iCTaBNATU eNeMEHTU CXEeMU eNEKTPUYHOT MPUHLMMNOBOT Ta BiaNOBiAHI @eNeKTPOoHHi
KOMMOHEHTU; 36MpaTHM Ha MaKeTHiM nsaTi enemMeHTapHi eneKTpuYHi Kosa; nporpaMyBaTm
nporpamMHo-anapaTHy naatdopmy Arduino; po3pobuTH 3a gonomorow nporpamu DipTrace
NpoBiAHUKOBUI PUCYHOK APYKOBAHOIO By3/1a; BUFOTOBJISTU NPOCTi APYKOBaHi nNsiaTu 3 nogasiblLuMMm
NnpoBeAEHHAM MOHTaXKy BiANOBIAHUX KOMMOHEHTIB.

Aocsia:

po60TH 3 NporpamMHo-anapartHot nsiarpopmoto Arduino; NnpoBeAeHHA MaKeTyBaHHA €1EKTPUYHMX
Kin; po6oTH 3 NnporpaMHum 3abesnedyeHHsAM DipTrace; npoBegeHHA TEXHOMOMYHMX onepawin
BMIOTOBJ/IEHHA APYKOBaHMX MJ1aT; NPOBEAEHHA MOHTaXy €/IeKTPOHHOT KOMMNOHEHTHOT 6a3n Ta
APYKOBaHi naatu.



AvcumnniHa BigHocHMTbCA 40 HOpMAaTMBHUX OCBITHIX KOMMOHEHT UMKAY 3arasibHoi niarotoBku. Kog
3012 OcBiTHbOT rMporpamu

AuvcumunniHa popMye HacTynHi KomneTteHuii srigHo Ol:

3azasibHi:

3K 02 - 3paTHiCcTb 3aCTOCOBYBATM 3HAHHA Y MPAKTUYHUX CUTYaLUisaX.

3K 04 - 3HaHHA Ta po3yMiHHA NpegMeTHOT 061acTi Ta po3yMiHHA npodeciMHoT AiabHOCTI.
3K 07 - 3aaTHiCTb BUUTMCA i oBON1IO4IBATU CyHaCHUMM 3HAHHAMM

®daxosi:
®K 08 - ToTOBHICTb CNpUATH BNPOBaKEHHIO NEPCNEKTUBHUX TEXHOJOriM i cTaHAapTiB.

MporpaMHi pesynbTtaTm HaB4YaHHA 3rigHo Oll:

MPH 01 - AHanizyBaTu Ta NpUMMaTH O6IPYHTOBAHI pilleHHA Npu po3B’A3aHHi cneuianizoBaHMX 3aja4
Ta NPakKTUYHMX Npo6GeM TesIeKOMYHiKaliM Ta paaioTexHiKM, AKi XxapaKTepusylTbCA KOMMJIEKCHICTIO
Ta HEMOBHOTOK BM3HAYEHOCTi YMOB;

MPH 07 - TpaMOTHO 3aCTOCOBYBaTM TEPMiHO/IOri0 rasly3i TenekomMyHikauil Ta pagioTexHiku;

MPH 14 - 3acTocyBaHHA pO3YMiHHA OCHOBHMX BJIAaCTMBOCTEM KOMMOHEHTHOT 6a3u A/1A 3a6e3nevyeHHs
AKOCTi Ta HaZiMHOCTiI DYHKLUiOHYBaHHSA TeJIeKOMYHiKaliMHUX, paaioTeXHIYHUX CUCTEM i NPUCTPOIB;
MPH 18 - 3HaxoanTH, ouiHlOBATH i BUKOPUCTOBYBATH iH(OpMaLito 3 Pi3HMX ArKepen, HeobXiaHy ANnA
po3B’A3aHHA NpodeciiHuX 3aBAaHb, BKJKOYalO4YM BiaTBOpeHHs iHdopMalii Yyepes eNeKTPoHHUMA
MOLUYK;

2. NpepeKBi3MTU Ta NOCTPEKBI3UTH AUCUUNNIHN (MicLe B CTPYKTYPHO-JIOriYHilM cxeMmi
HaB4YaHHA 3a BiANOBiAHOK OCBiTHbLOI NMPOrpamoto)

AucumnniHa He noTpebye cneumndivyHUX 3HaHb AJ1S1 NPOXOAXKEHHS.

3rigHo Ol nocTpeKkBi3nTaMM 4219 BUBYEHHSA €:
- OcHoBM MeTponorii



3. 3MicT HaBYaJZIbHOT AUCLMIJTiIHU
Mepenik na6opaTopHMX pob6iT:

3aHATTA Ne 1. CxeMa enekTpmyHa npuHumMnoBa. ENeKTpoOHHI KOMNOHEHTU

3aHATTA Ne 2. [lpykoBaHi nnatu. CMCTEeMM aBTOMATM30BaHOIO NPOEKTYBAHHA
3aHATTA Ne 3. [poeKTyBaHHA APYKOBAaHOT N1aTH

3aHATTA Ne 4. BUroToBNEHHA APYKOBAHOT naaTu

3aHATTA Ne 5. [NpoBeAeHHA MOHTaXKy €NeKTPOHHUX KOMMOHEHTIB

3aHATTAa Ne 6. lNMporpamMHo-anapaTHa naatdopma Arduino

3aHAaT1Ta Ne 7. BBegeHHA Ta BMBeAEHHA UM POBUX AaHUX. HYacTmHa 1

3aHaT1Ta Ne 8. BBegeHHsA Ta BuBeAeHHA umdpoBux gaHux. YactuHa 2

3aHATTAa Ne 9. 3uMTyBaHHSA aHA/IOrOBMX CMrHaniB. NepegaBaHHA gaHMX HA KOMN’lOTep
3aHATTA Ne 10. O6po61eHHA AaHMX 3 aHAJIOFOBUX AaBadiB

3aHAaTTAa Ne 11. BUBeaeHHA aHa/10roBuUX CMrHaniB

3aHaTtTa Ne 12. KepyBaHHA po6oToto RGB cBitnogioaa

3aHATTA Ne 13. eHepyBaHHA cMrHanis pi3sHOT YacToTU

3aHATTA Ne 14. Po60Ta i3 30BHilIHIMK MoaynaMU. CeMMCErMeHTHUM iHaAnKaTop
3aHATTA Ne 15. Po6oTa i3 30BHilWWHIMKM MoaynamMu. JaBay TemnepaTypu Ta BOJIOrOCTi
3aHATTA Ne 16. lNepegaBaHHA 4aHUX 3a AOMOMOrol pagiomoaynis

4. HaB4yasnbHi MaTepiann Ta pecypcm

HaB4a/sibHMM NOCiIGHUK ANA BUKOHAHHA NPaKTUYHMX/NabopaToOpHUX pPo6GiT 3 AMcUMNAiHM NpH
po6oTi B nabopatopii: https://ela.kpi.ua/handle/123456789/53558

CanT anAa BipTya/ZibHOro BUKOHaAHHA J1abopaTOpHMX poGiT Npu AUCTAHLULiIMHOMY HaB4YaHHiI:
https://www.tinkercad.com/

Kypc Ha nnatdopmi moodle gna gucraHuyiliHoro HaB4aHHA:
https://do.ipo.kpi.ua/course/view.php?id=1796

bazoBa

1. BcTyn Ao cneuianbHOCTi: 1a6opaTopHUIM NpakTMKYM [EneKTpoHHuM pecypc] : HaBy. noci6. anAa
CTyA. cneuianbHOCTi 172 EneKTpoHHiI KOMYHiKaLii Ta pagiotexHika / B. O. AgameHko ; KIl im. Iropsa
CikopcbKoro. — EnekTpoHHi TekcToBi gaHi (1 damn 4,2 Mbant). — Kuis : KMl iM. Iropa Cikopcbkoro,
2023. — 127 c. — Pexum pgoctyny: https://ela.kpi.ua/handle/123456789/53558 — Ha3Ba 3 ekpaHa.

IHdbopMauiriHi pecypcu

2. Language Reference — Pexnm goctyny: https://www.arduino.cc/reference/en/ — Ha3Ba 3 ekpaHa.

3. xx555 Precision Timers / Texas Instruments — Pexum
poctyny: http://www.ti.com/lit/ds/symlink/ne555.pdf — Ha3Ba 3 eKkpaHa

4. DipTrace. lMoci6bHMK KopucTtyBada / Novarm Ltd, 2021 — Pexum
poctyny: https://www.diptrace.com/books/tutorial_ua.pdf — Ha3Ba 3 eKpaHa

HaBYasibHUM KOHTEHT
5. MeToaMKa onaHyBaHHA HaB4YaJibHOT AUCLUMMNIiIHMU (OCBiTHbOIrO KOMMOHEHTA)

Mepenik 3aHATbL Ta iX MeTa:


https://ela.kpi.ua/handle/123456789/53558
https://www.tinkercad.com/
https://do.ipo.kpi.ua/course/view.php?id=1796
https://ela.kpi.ua/handle/123456789/53558
https://www.arduino.cc/reference/en/
http://www.ti.com/lit/ds/symlink/ne555.pdf
https://www.diptrace.com/books/tutorial_ua.pdf

HasBa

MeTa po6otu

CxemMa enexkTpmyHa
npUHUMNOBA. ENIEeKTpOHHi
KOMIMOHEHTU

O3HaAMOMMUTUCS 31 CXEMOK €NIEKTPUYHOK NPUHLMIMOBOLO,
CXEMHMMM MO3HAYEHHAMM TUNOBUX €/IEKTPOHHMX
KOMIMOHEHTIB Ta iX OCHOBHUMM NMNapameTpamMmu. HaBumtmcsa
BM3Ha4YaTM NapaMeTpU €JIEKTPOHHMX KOMMNOHEHTIB,
BiAlWyKyBaTM Ta npauytoBatu 3 Datasheet

ApykoBaHi nnatu. Cnuctemm

O3HaMoOMJIEHHA 3 NMPpU3HA4YE€HHAM Ta MeTo4aMMN BMITOTOBJIEHHA
APYKOBaHUX Nnart. BuBUYeHHA cMCTEMU aBTOMATM30BaAHOIO

2 [aBTOMaTM30BaHOrO -
npoektyBaHHA DipTrace. lNepeHeceHHA cxeMn 0 Moayns
MPOEKTYBAHHA .
Schematic
3 MpoeKTyBaHHA APYKOBaHOT BuUBYEHHA CMCTEMM aBTOMATM30BAHOIO NPOEKTYBAHHA
nnatm DipTrace. CTBOpeHHA ApYyKoBaHO1 nnatu B moayni PCB Layout
.. BuUrotoBsieHHA ApPYKOBAHOT NMJaTM METOAO0M XiMiYHOro
BurotoBneHHa gpyKoBaHOi
4 nnaTH TpaBsieHHA. OTpMMaHHA yABAEHHA Npo MeToau POpPMYyBaHHA
NpoBiAHMKOBOIo pUCyHKa Ha ApyKoBaHiM niari.
O3HaMOMMTUCA 3 MPUHLMNAMM MOHTAXKY €/IEKTPOHHMX
5 MpoBeaeHHA MOHTaXy KOMMOHEHTIB Ha ApyKoBaHy nnaty. OTpmMmMaTu HaBUYKU
€/1IeEKTPOHHMX KOMMNOHEHTIB po60TH 3 Nas/IbHUKOM Ta MPOBEAEHHA MOHTAaXy €/IeKTPOHHMX
KOMIMOHEHTIB.
O3HaMoMMTUCA 3 anapaTHoto naaTtdopmotro Arduino Ta

lMporpamHo-anapaTtHa .

6 . nporpamMHmm cepegosuLiemM Arduino IDE. CTBOpUTH npocTy

naatdopma Arduino . .
nporpamy AJ1a KepyBaHHA CBiT/04i0ogaMM.

HaBuutmca npauytoBat 3 umdpposmmm |/0 - BuBogamm Arduino.
7 BBegeHHA Ta BUBeAEHHA MpaKkTM4YHe 3acTOoCyBaHHA ornepaTtopiB YMOBHOro nepexoay.
umdpoBux gaHmx. YactmHa 1 HanuncaHHA nporpamm KepyBaHHSA peXXMmamm poboTu
cBiTnoaioAiB.
8 BBepeHHAa Ta BMBeAEHHA 3aKpinMTU HaBMYKU po60oTH 3 UM poBrMK |/ O - BUBOZAMM
undpoBux gaHmx. YactmHa 2 Arduino. CTBOpEHHA CXEMM AECATKOBOIO JliYMIbHMKA.
HaBumTMCA npautoBaTH 3 aHas1I0ro-undposmm
nepeTBoploBaYeEM A5 3UMTYBAHHA HENEPEPBHMX CUrHaIB, AKi
34MTyBaHHA aHaJIOrOBMX . o
- nojgarTbcA 3 gaBadyiB. O3HAMOMUTMCA 3 METOAaMU
9 |lcurnanis. NepegaBaHHA AaHMX K .

Ha KOMN’loTep nepejaBaHHA JaHUX HA KoMn’oTep 3 naatdopmun Arduino.
NMpoBeaeHHA BUMipOBaHHA NapaMeTpiB eNIeKTPUYHMX Kin 3a
aonomoroto Arduino.
3aKpinMTK 3HaHHA 3i 3YMTYBaHHA Ta 06pPO6IEHHA aHa/IoroBUX

O6po6eHHA AaHUX 3 . .

10 - curHanis. HanmncaTtm nporpamy Anda BMMiptoBaHHA

aHa/I0roBMx AaBavis - .

TemMnepaTtypu B NpMMIiLLEHHi 3a AONOMOrol TepMope3sucTopa.
BMBUMTHM MeTO ] BUBEAEHHA aHA/IONOBMUX CUIHaNiB 3
11 BuBegeHHsa aHasnorosmx naatpopmm Arduino 3a ZOMNOMOroHo LWMPOTHO-IMMNYJIbCHOT
curHanis moaynauii. Po3pobmT nporpamy 3mMiHM ACKpaBOCTi
cBiTNoAioaa B 3a/1€KHOCTI Bi4 HABKOJIMWHBOIO OCBIT/IEHHA.
3aKpinnTH 3HaAHHA 3 BUBEAEHHA aHa/IoroBMX CUIrHaNiB 3a
KepyBaHHsa po6oToto RGB .
12 cBiTnoniona aonomoroto Arduino. Hanmncatu nporpamy KepysaHHs RGB
AloA cBiT/1I04i040M
BUBUMTHU MeTOaU reHepyBaHHA CMUIrHasliB pi3HOT YacTOTH 3a
aonomoroto nnatdpopmmn Arduino. Jocnigutu
13 eHepyBaHHA cUrHaniB pi3HOiI €N1eKTPOMarHiTHUMM BUNpPoMiHioBad 3ByKY. O3HAMOMMUTUCS 3

YyacToTU MeTogamMu NigBULLEHHA BMXiIAHOT MOTYXKHOCTI 3a A0MOMOroto
TpaH3ucTtopa. CTBOpEHHA Nporpammn Ana KepyBaHHA
€/1eKTPOMAarHiTHMM BUMMNPOMiHIOBA4YEM 3BYKY

. L HaBunTMCA npautoBaTH i3 30BHILLHIMKM MOAYNAMU Ta

Po6oTa i3 30BHiWHIMHK - s

o CTOPOHHIMM 6ibNnioTeEKaMM. PO3po6mTHM Nporpamy ans
14{moaynamu. CeMmmcer MeHTHUU

iHgMKaTop

KepyBaHHA YOTUPbOX PO3PAAHUM CEMUCENMEHTHUM
iHAMKaTOPOM.




Ne HasBa MeTa po6otu

3aKpinMTHU HaBMYKU POBOTU 3 CEMUCETMEHTHUM iHOMKATOPOM.

Po6oTa i3 30BHilLIHIMM O3HaMOMJIEHHS 3 MOAYJIEM TEeMNepaTypu Ta BosiorocTti DHT-
15[moaynamm. asay temnepatypum |[11. CTBOpeHHsA NporpamMm BUMiptoBaHHA BOJIOrOCTi Ta
Ta BOJIOrocCTi TemnepaTypu 3 BUBEAEHHAM AAaHMX HAa CEMUCETMEHTHMM
iHaMKaTop.
HaBuutmca npautoBaTtu 3 pagiomoaynem nRF24L01. BuBumtH
16 NMNepepaBaHHA AaHMX 3a KOMaHAM ABOCTOPOHHbLOIO nepejaBaHHA AaHuX yepe3 COM-
JornomMoroto pagiomoaynis nopT. HanucaTtu nporpamy, sika peasnizoBye 4yaT yepes

paaiokaHan.

6. CamocTiltHa po60oTa cTygeHTa

CamocrTilHa po6oTa cTyaeHTa nepea6adyac 03HaMOMJIEHHA 3 TEOPETUUYHUMM BiIOMOCTAMU A0
KOYHOI0 NPaKTUYHOro 3aHATTA HanepeaoaHi i1 NnpoBeAeHHs.

NMoniTkKa Ta KOHTPOJ1b
7. NMoniTMka HaB4YaJZIbHOT ANCUMMNiHMN (OCBITHBOIrO KOMMNOHEHTA)
Mig yac ayauTOpHOro BUBYEHHA ANCUMMNNIHU CTYAEHTU MOBUHHI:

1. AoTpuMyBaTUCA NMpaBu/1 NOBEAIHKM B labopaTopiax pagioTexHiyHoro dakynbteTty

2. A6annmBo CTaBUTUCA A0 MaKeTiB, BUMipoBasibHUX NpuUIaziB, KOMM'IOTEPHOT TEXHIKM TOLWO

3. BignpauboByBaTH NponyLleHi NPakTUYHi 3aHATTA NPOTArOM ABOX TUXHIB 3 JaTW NpoBeAeHHA
nig Yac KOHCy/IbTaliX BCTAaHOBJIEHUX BUKIagauem

Nig yac AMCTaHUiMHOrO BUBUYEHHA AMCUMMAIHU CTYAEHTU NOBUHHI:

1. AoTpuUMyBaTHU aKageMivyHOT 4o0OpoYeCcHOCTi Nig Yac BUKOHAHHA 3aBAaHb Ta NPOXOAXKEHHA
TEeCTiB KOHTPOJ110 3HaHb

2. lMpautoBaTM CUHXPOHHO, 3riAHO 3aTBEPAXKEHOIrO pPO3K/1aay 3aHATb
3. BignpauboByBaTH NMponyLleHi 3aHATTA CaMOCTiMHO Y 3pYYHMIM Yac, ane He Ni3Hiwe ABox
TUXKHIB 3 AaTU NpOBeAEHHA CMHXPOHHOIO 3aHATTA

8. BUAM KOHTPOJIIO Ta pEMTUHIoOBa CMCTEeMaA OLUiHIOBAaHHA pe3yJ/ibTaTiB HaB4YaHHA (PCO)

PeMTUHI cTyaeHTa 3 oCBiTHbOro KOMMOHEHTA CKaAaEeTbcA 3 6aniB, AKi BiH OTPMMYE 3a BUKOHAHHS
Ta 3axXMCT 16 NpakKTUYHUX (labopaToOpHUX) PO6IT, MaKCMMasibHa KiNbKicTb 6aniB — 16x6=96 6aniB.

Ha ocTtaHHbOMY 3aHATTi MaKCMMaJIbHO AOMYyCTHMMaA KiNIbKiCTb 6a/1iB ceEMeCcTpOBOi CKN1aA0BO1
nponopuirHo 36inblwyeTbcsa Ao 100 6aniB (cyma 6aniB 3a ceMecTp MHOXMUTbCA Ha 1,042)

YMoOBa J0NYCKY A0 3a/iKy: BMKOHAHHA Ta 3aXMCT BCiX la6opaTOpHUX pobiT
Cuctema penTuHroemx 6anie

3axucm pobomu:

* MOBHe BOJIOAIHHA MaTepiasioM nig yac 3axmcTy (He MeHwe 90% noTpibHoT iHdopMmalii) — 6
6aniB;

* YacTKOBe BOJIOZiHHA MaTepiasioM (He MeHwe 75%) — 5 6anu;

* 33/0BisIbHE BOJIOAIHHA MaTepiasioM (He meHwe 60%) — 4 6anu;

* He3aJoBi/NibHe BOJ1I0A4iHHA MaTepiasioM (MeHLwe Hixk 60%) — 0 6ani.;

Poboma sBaxxaembca ycniWHO 3axuWeHor, aKWo cmydeHm Habupae 4 6aau 3 6 Moxiusux. AKWo
cmydeHm Habupae MeHwe Hix 4 6asu — nompibHe nosmMopHe 3axuweHHsa pobomu. A8 okpemux pobim



donyckaembcs 3axucm po6omu Ha 3 6asiu, ase 3a2a/bHAa Ki/ibKicmb maxkux pob6im He NOBUHHA
nepesuwyysamu 6 pobim 3a cemecmp.

3aoxo4yBaJsibHi Ta wrtpadHi 6anm
3aoxo4ysasibHi 6asau:

- BUKOHaHHA J04aTKOBMUX 3aBAaHb 40 po60TH (B pasi ix HaaBHOCTiI) — Ao 10 6anis (no 1 6any 3a
KOXHe AoJaTKoBe 3aBJaHHA).

WmpadgpHi 6anu:

- BUKOHAHHA YU 3aXUCT po6OTHU 3i 3HAYHMM 3ani3HEHHAM (NOHaA 2 TUXKHI 3 AaTU NpoBeaeHHA) — -1
6an 3a poboTy, ane He 6inbwe -10 6aniB 3a BCi poboTHU.

OTpMMaHHA OLiHKM

CTyaeHTH, aKi 3a cemecTp Habpasiv noHaa 60 6aniB Ta BUKOHaM yci nabopaTopHi
pO60TH OTPUMYIOTb OLiHKY 3rigHo 3 Tabamuero.

CTyaeHTH, aKi Habpaain MeHLe HixX 60 6aniB, a TaKOXK Ti, XTO X04e NiABMLWMTH OLiHKY, BUKOHYIOTb
3a/1iKOBY KOHTPOJIbHY po60TY, NPUUYOMY CEMECTPOBUIM PEMTUHI MPUPIBHIOETLCA A0 HY/A.

3anikoBa KOHTpoOJibHa po6oTa

3anikoBa KOHTpoOJibHa pob6oTa CK/IaZ4aETbCA 3 ABOX TEOPETUYHUX NMMUTaHb, KOXHE 3 KMX OLiHIETbCS
y 20 6aniB Ta NpakKTUYHOro NUTAHHA (HanMcaHHA nporpamu ana Arduino), Ake ouiHleTbca B 60
6anis.

Teopemuy4yHe NnUMAHHA:

* NoBHa BiagnoBigb (He MeHwe 90% noTpibHoi iHdopmauii) — 18-20 6anis;

* 10OCTaTHbO MOBHA BignoBiAb (He MeHwe 75% noTpibHoT iHdopMalLii abo HeE3HAYHi HETOYHOCTI)
— 15-17 6anis.;

* HernoBHa BiagnoBigb (He MeHwe 60% Ta aeAKi noMuIKn) — 12-14 6anis;

* He3aaoBinbHa BignoBiab — 0 6aniB.

lpakmuyHe numaHHA:

* MOBHICTIO po60Ya Nporpama, NoBHe PO3yMiHHA POGOTHU OKPEMMX Ti HaCTUH Ta PO3YMIHHSA CyTi
3anporpamoBaHux npouecis — 54-60 6anis;

* MOBHICTIO po60oYa Nporpama, asie HaCTKoBe pPO3yMiHHA pOOOTU OKPEMMX HYAaCTUH Ta CyTi
npoueciB — 45-53 6anu;

* 4YaCTKOBO po60o4a nporpama (BMKOHYE He BCi MocTaB/IeHi 3aga4i) Ta HEMOBHE PO3YMiHHA
po60THM OKpeMMX YaCTUH Ta cyTi npoueciB — 36-44 6anu;

* Hepob6o4a nporpama abo HepO3yMiHHA POGOTU OKPEMMX YACTMH Ta CyTi npouecie — 0 6anis.

Tab6auysa sionogioHocmi pelimuHzosux 6asis OYiHKAM 3a yHiBepcumMemcbKO WKAaJiow

Kinbkictb 6anis OuiHKa
100-95 BigMiHHO
94-85 Ayxe pobpe
84-75 Aob6pe
74-65 3aa0BifibHO
64-60 JocTaTHbOo
MeHwe 60 HesapgoBinbHo

He BMKOHaHi yMOBM AOMNYCKY He ponyuweHo



9. JlopgaTtKoBa iHdopmauisa 3 gucyumnniHm (oCBiTHbOro KOMMOHEHTA)
Onuc mamepiasibHO-mexHiYHo20 ma iHpopmayiliHozo 3ab6e3znevdeHHA ducyuniHu

O6sagHaHHA AnA 1abopaTopHUX pobiT:

Komn'loTepmHuii Knac 3 12 komn'totepis Intel Celeron G540, 2.5 GHz,03Y: 4 I'b, HDD: 500 I'b
lMporpaMHe 3abe3neyeHHA: DipTrace, Arduino IDE.

MpoekTop: Vivitek D551

MakeTtu Arduino UNO + breadboard (20 makeTiB), pisHOMaHiTHi Mmogyni go Arduino 3rigHo 3micTy
NnabopaToOpHMX pPo6GiT

ENeKTpOHHI KOMMOHEHTH A/19 BUKOHAHHSA 1ab0paTOPHMX PO6iT, CKNIOTEKCTONIT, NaasbHi cTtaHuii (10
WTYK), Pe€aKTUBU AJ1 BUFOTOBJIEHHSA APYKOBaHMX nsaTt. MysibtumeTpu HoldPeak HP-36K.

Po6ouyy nporpamy HaB4YasibHOT AUCLMMNNIHM (CMNabycC):

CknapgeHo AgameHko B. O.;

YxBaneHo Kadegpoto NPE (npoTtokon Ne 06/2025 Big 25 yepBHa 2025)

MoroakeHo MeToaMyHo KoMmicieto parkynbTeTy/HHI (npoTtokon Ne 06/2025 Big 26.06.2025 )
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