QE HauioHanbHUIA TeXHIUHUI YHIBEpPCUTET YKpaiHU
«KUTBCbKUIM MOMTEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadenpa npuknagHoi
pafioeneKTPOoHIKK

[RE-93] BCTYN OO CNEUIANBHOCTI

Pobouya nporpamMma HaB4anbHOI gucuunniim (Cnnadyc)

PiBeHb BULLLOT OCBITU
Fany3b 3HaHb

CneuianbHicTb

OcBiTHA nporpama

CraTyc gncumnnniiHm

dopma 3006yTTA BULLOT
OCBITU

Pik nigprotoBku,
cemecTp

Obcsar gucumnnibm

CemecTposum
KOHTPOJ/1b/KOHTPOJIbHI
3axogmu

Po3ksiag 3aHATbL
MoBa BuKJlagaHHA

PekBi3uTH HaB4YaJIbHOI AUCLMUMNJIIHUN

Mepwunn (bakanaBpCbKnin)

G - IHXXeHepis, BupobHMLUTBO Ta ByAiBHMLTBO

G5 - EneKTpoHika, eneKTpPOHHI KOMYHiKaLlii, npunafobyayBaHHA Ta
pagioTexHika

1726 PTC - PagioTexHidHi iHpopmauinHi TexHonorii (EQEBO id: 6842)172b
POC - Papio3B’'si30K i 06pobneHHs curHanis (EAEBO id: 6364)1726 ITP -
IHTenekTyanbHi TEXHONOrIT pafioenekTpoHHOI TexHikn (ELEBO id:
49229)1726 ITMP - IHTenekTyaJibHi TEXHONOT i MiIKPOCUCTEMHOI
paaioenekTpoHHOT TexHikn (ELOEBO id: 5627)1726 IKP - IHdpopMauinHa Ta
KOMYHiKauirHa pagioiHxeHepia (ELEBO id: 49228)172b PKC -
PapioTexHiyHi kKomn'toTepmnsoBaHi cuctemm (EAEBO id: 49227)1726 ITPET+
- I[HTenekTyasbHi TeXHONOrIT pagioeneKTpoHHOI TexHikn (EQEBO id:
57907)1726 IKPI+ - IHpOopMaLiniHa Ta KOMYHiKaLuinHa pagioiHXXeHepis
(EOEBO id: 57910)172b PTKC+ - PagioTexHi4yHi KoMN'toTepn3oBaHi
cuctemm (EOEBO id: 57920)172b TPEB - TexHonorii paaioenekTpoHHOT
6opoThbu (EAEBO id: 63920)G56 TPEB - TexHosorii pagioenekTpoHHOT
6opoThbu (EOEBO id: 83615)G56 ITPET - IHTenekTyanbHi TexHonorii
paaioenekTpoHHOT TexHikn (ELQEBO id: 83616)G56 IKPI - IHbopmMauinHa Ta
KOMYHiKaUuiHa pagioiHxeHepia (ELEBO id: 83618)G56 PTKC -
PapioTexHiyHi kKomn'toTepnsosaHi cnctemmn (ELEBO id: 83620)

HopmaTuBHa

OyHa

1 KypC, OCiHHi cemMecTp

2 kpea. (Jleku. 0 rog, MpakT. 0 rog, J1a6. 30 roa, CPC. 30 rog )
3anik

https://schedule.kpi.ua
YKpalHCbKa



IHpopMauis npo

KepiBHMKa Kypcy / Nab.: Anamenko B. O.,
BUKJ1a4auviB
Po3MmileHHs Kypcy https://do.ipo.kpi.ua/course/view.php?id=1796

Mporpama HaB4YaJNbHOI AUCLUNJIHU
1. Onuc HaB4YaNbHOI p,ucu,unniHu, ii MeTa, npeaMeT BUBYHaHHA Ta pe3yJsibTaTu HaB4YaHHA

3MiCTOM HaBYaJIbHOI AUCUMMNIHN € 03HAaNOMJIEHHA CTYAEHTIB 3 0CO6AMBOCTAMM creuianbHOCTi "G5
EnekTpoHika, enekTpoHHIi KoOMYyHiKauii, npunanobynyBaHHA Ta padioTexHika" Ta noaasibLIOro
HaB4YaHHSA 3a OCBITHIMK NporpamMaMu akynbTeTy.

Ls oncumnniHa nepenbayvyae 3HAaMOMCTBO CTYAEHTIB 3i BCiMa eTanamMm NPOEKTYBAHHSA CyYacHOI
pafioesieKTPOHHOI anapaTypu i YMOBHO CKNlafa€TbCA 3 ABOX YaCTUH:

1) NPOEKTYBAHHA Ta BUrOTOBJIEHHS MPUCTPOIO;

2) CTBOpPEHHSA MPOEKTIB Ha NporpamMHo-anapaTHin naatdgopmi Arduino.

OucunnniHa Ma€ ACKpPaBO BUpaXkeHe NpakTUYHe cnpsMyBaHHS, aaxke nepenbadeHo 15
nabopaToOpHUX 3aHATb Mif Yac AKUX CTYAEHTU 3MOXKYTb CaMOCTINHO cnpobyBaTun CBOI CUIN B
po3pobui pafioeneKTpOHHMUX OEBANCIB.

Tak B nepLlin NONOBUHI CEMECTPY CTYAEHTU 3MOXYTb Po3pobuTn ApyKoBaHy NiaaTy AaBaya
ocBiTNeHoCTi B cepenosuLli DipTrace, noTiM BUrOTOBUTU i Ta CNasTn NpUCTpin. A oT apyra
MonoBNHa ceMecTpy nepenbada€e BUBHYEHHS MOXKJIMBOCTEN NMPorpamMmHo-anapaTHOI naaTgopmm
Arduino, a came: 3HanoMCTBO 3 NaaTgopMoto, 0CobNBOCTI BBEAEHHS Ta BUBEAEHHSA LN poBUX Ta
QHaNOroBmMx CUrHanie, 0cobanMBOCTI poboTK 3 4OOaTKOBMMN MOAYNAMU (AaBadi TeMnepaTypu Ta
BOJIOrOCTi, CEMUCErMeHTHI iHAWKaTopwW, paaiomMmoaysi ToLW0).

MeToro gucumnyiHm € popMyBaHHA Y CTYREHTIB 304aTHOCTEHN:

MpoBOANTM PO3PaxyHKN efleMeHTapHUX eNeKTPUYHNX Kif;

Po3pobntoBaTu Ta BUrOTOBAATU NPOCTi 4PYKOBaHI BY3/1M 3a FOTOBMMU CXEMaMW;

¢ BMKOpPUCTOBYBATU Cy4acCHi MoaybHi pilueHHA (Arduino Ta pi3Hi gogaTtkosi Mmoayni) ang
peani3auii NPOCTUX CUCTEM KOHTPOJIIO Ta KEPYBAHHS;

e [IporpamyBaTu MiKPOKOHTpOJIEpU (Ha OCHOBI MpOrpamMHo-anapaTHOI NiaaTtdopmn Arduino).

Oucumnnida BigHOCKUTbCA 00 HOpMaTMBHUX OCBITHIX KOMMOHEHT/OB0B'A3KOBUX KOMMOHEHT LMKy
3aranbHol nigrotoskn. Kog 30 04 OcCBiTHLOI Mporpamm

OucunnniHa popmMye HacTynHi KomneTeHuii srigHo OI:

3arasnbHi:

3K 02 - 3paTHICTb 3aCTOCOBYBATM 3HAHHSA Y MPaKTUYHNX CUTYaLLifX

3K 04 - 3HaHHA Ta pO3yMiHHA NpeaMeTHOI ob6nacTi Ta Po3yMiHHA NpodecinHol AigNbHOCTI
3K 07 - 3paTHICTb BYMTUCA | OBOMIOAIBATN Cy4YaCHUMMN 3HAHHAMN

daxosi:
®K 08 - TOTOBHICTb CMPUATK BNPOBaA XKEHHIO NEePCrNeKTUBHNX TEXHOJOTIN | CTaHAapTIB

MporpamHi pe3ynbTaT HaBYaHHA 3rigHo OMM:

MPH 01 - AHanisyBaTn, apryMeHTyBaTu, NpUAMaTK PiLLEHHS NPY PO3B’'A3aHHI creLianizoBaHNX
3a[lay Ta NPakKTUYHUX NpobeM TeNeKoMYHiKaLill Ta pafioTEXHIKM, AKi XapaKTepn3yTbCs
KOMMJIEKCHICTIO Ta HEMOBHOIO BU3HA4Y€HICTIO YMOB;

MPH 07 - F'paMOTHO 3aCTOCOBYBATU TEPMIHONOrIO ranysi TeNeKOMyHiKaLii Ta pafioTexHiku;

MPH 14 - 3acTOCYBaHHSA PO3YyMiHHSA OCHOBHUX B/IaCTUBOCTEN KOMMNOHEHTHOI 6a3n ana 3abesneyeHHs
AKOCTI Ta HaAiNHOCTI PYHKLIOHYBaHHSA TEIEKOMYHIKaUiNMHNX, padioTeXHIYHUX CUCTEM | MPUCTPOIB;
MPH 18 - 3HaxoAnTK, OLIHIOBaTN | BUKOPUCTOBYBATU iH(DOPMaLito 3 pi3HMX Axxepes, HeobxiaHy ans


http://rozklad.kpi.ua/Schedules/ViewSchedule.aspx?v=2c1d354d-7f5b-44f9-91dd-a5615364dd12
https://do.ipo.kpi.ua/course/view.php?id=1796

pO3B’'siI3aHHSA NpodecCinHMX 3aBAaHb, BKJOYa04YM BiATBOPEHHS iH(opMaLii Yepes eNneKTPoHHNN
MOLUYK.

2. MNpepekBi3uTH Ta NOCTPEKBI3UTU AUCLUUNAIHU (MIiCLe B CTPYKTYPHO-NOTIYHIN CXeMi
HaB4YaHHA 3a BiANOBiAHOI0 OCBITHLOIO NPOrpPamMolo)

Ouncunnnida He noTpebye cneundivHNX 3HaHb A1 ONaHyBaHHS.

3rigHoO oCBITHBLOI NporpamMu "IHTeneKTyasibHi TEXHONOrIT pagioeneKTPOHHOI TEXHIKN"
MOCTPEKBI3UTaMM €E:
- OcHoBUM MmeTponorii

3rigHo OCBITHBLOI Nporpamu "lHpopMaLiiHa Ta KOMYHiKaLUiiHa pafioiHXXeHepia" NoCcTpekBi3uTamu €:
- CTaTnCTUYHa pajioTexHika
- NpoekTyBaHHSA NpunMaabHUX NpucTpois HBY

3rigHoO oCBiTHBLOI NporpamMu "PagioTexHiyHi KOMM'tOTEPMN30BaHi cMCTEMU" MOCTPEKBI3UTaAMU €:
- CxemoTexHika. YacTmHa 1. ENeKTpoHHIi KOMNOHEHTU
- OcHoBwu Teopil Kin

3. 3MicT HaB4YaJIbHOI AUCLUMUNNIHN

Po3gpin 1. ENeKTPOHHi KOMNOHEHTU Ta NPOEKTYBaHHSA €JIEKTPOHHOro MoayJio
Tema 1.1 CxeMa enekTpuyHa NpUHLKMNOBa Ta YMOBHI NO3HAYE€HHA €N1eKTPOHHUX KOMMNOHEHTIB
Tema 1.2 ENeKTPOHHI KOMMOHEHTW Ta X OCHOBHI MapaMeTpu

Tema 1.3 Cnctema aBTOMaTM30BAHOMO NMPOEKTYBAHHA OPYKOBAHUX naaT

Tema 1.4 TexHONOris BAroTOBJIEHHS APYKOBaHUX nnaT

Tema 1.5 MoHTa>X KOMMNOHEHTIB Ha APYKOBaHi niaTtu

Po3pin 2. NMporpaMmyBaHHA MiKPOKOHTpoOnepiB

Tema 2.1 MNporpamHo-anapaTHa naaTdopa Arduino

Tema 2.2 34MTyBaHHA Ta BUBEAEHHS LMMPOBUX CUHIaniB

Tema 2.3 34MTyBaHHA Ta BUBEAEHHS aHaJIOrOBUX CUTHaNIB

Tema 2.4 OcobnueocTi poboTn 3 naBavyamu

Tema 2.5 PoboTa 3 nogaTkoBMMn Moaynsmm Ta 6ibniotekamm

4. HaB4yanbHi MaTepianu Ta pecypcu

HaB4asnibHUM NOCIOHMK O BUKOHaAHHA NabopaTopHux pobiT 3 aucuunniiuv npm poboTi B
naboparTopii: https://ela.kpi.ua/handle/123456789/53558

CauT pnsa BipTyaslbHOro BUKOHaHHA slabopaTopHUX pobiT npu AUCTaHWiHHOMY HaB4YaHHi:
https://www.tinkercad.com/

Kypc Ha nnatdopmi moodle pna AoucTaHWiMHOro HaB4YaHHA:
https://do.ipo.kpi.ua/course/view.php?id=1796

Bba3oBa

1. BcTyn fo cneuianbHOCTI: nabopaTopHUA NPaKTUKYyM [EneKTpoHHMM pecypc] : HaBy. nocib. ons


https://ela.kpi.ua/handle/123456789/53558
https://www.tinkercad.com/
https://do.ipo.kpi.ua/course/view.php?id=1796

CTYyA. cneuianbHOCTi 172 ENeKTpoHHI KOMyHiKaLii Ta pagioTexHika / B. O. AgameHko ; KMl iM. Irops
Cikopcbkoro. — EnekTpoHHi TekcToBi gaHi (1 ann 4,2 MbanTt). — Kuis : KIl iM. Iropsa Cikopcbkoro,
2023. — 127 c. — Pexxum gocTyny: https://ela.kpi.ua/handle/123456789/53558 — Ha3Ba 3 ekpaHa.

IHdopmMauinHi pecypcu

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

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

4. DipTrace. MNocibHuk KopucTyBada / Novarm Ltd, 2021 — Pexxum
poctyny: https://www.diptrace.com/books/tutorial ua.pdf — Ha3Ba 3 ekpaHa

HaB4Yas&iIbHMN KOHTEHT
5. MeTopgukKka onaHyBaHHA HaB4YaJZIbHOI aucuunAiHn (OCBIiTHBOro KOMMNOHEHTA)

Mepenik 3aHATH Ta iX MeTa:

Ne HasBa MeTa pobotu
O3HaNoOMMTUCS 3i CXEMOID ENIEKTPUYHOK MPUHLIMIMOBOIO,
CxeMa enekTpuyHa CXEMHUMW NO3HAYEHHAMUN TUMOBUX €JIEKTPOHHMX
1 (mpuvHuUWnoBa. ENeKTPOHHI KOMMOHEHTIB Ta IX OCHOBHUMM NapamMeTpamMun. HaBuntucs
KOMMOHEHTK BWU3HA4YaTuX NapaMeTpn eNneKTPOHHUX KOMIMOHEHTIB,

BiAWyKyBaTK Ta npauytBaTu 3 Datasheet

O3HanoMseHHSs 3 NPU3HAYEeHHSAM Ta MeTo4aMN BUIOTOBJIEHHS
OPYKOBaHMX naaT. BUB4EHHS CMCTEMN aBTOMaTU30BaHOro
npoekTyBaHHA DipTrace. lNepeHeceHHs cxeMu 40 Moay s

OpykoBaHi nnatn. Cuctemu
2 |(aBTOMaTuM30BaHOro
MPOEKTYBaHHA

Schematic
3 MpoeKTYyBaHHA APYKOBAHOI BuBYEHHSA CMCTEMN aBTOMATU30BaHOIrO MPOEKTYBAHHSA
naaTtu DipTrace. CTBOpeHHS ApYyKoBaHOI nnaTtn B moayni PCB Layout
. BuroToBsieHHA ApYyKOBaHOI NaaTu MEeTOL0M XiMi4HOIro
BurotossieHHs APYKOBaHOI
4 S TpasseHHA. OTpUMaHHS YSABJIEHHS NPO MeToAMN (POpPMYBaHHS
MPOBIAHMKOBOI0 PUCYHKa Ha OPYKOBaHil nnaTi.
O3HaANOMMTUCSA 3 NPUHLNAAMN MOHTaXKy €NeKTPOHHUX
5 MpoBefeHHA MOHTaxy KOMMOHEHTIB Ha APYKOBaHy naaTy. OTpMMaTK HaBUYKK
€/IeKTPOHHMX KOMMOHEHTIB pob0TKn 3 NasSbHMKOM Ta NPOBELEHHS MOHTaXKy eNeKTPOHHNX
KOMMOHEHTIB.
O3HanmoMnTUCA 3 anapaTHO NaaTgopmoto Arduino Ta
lMporpamHo-anapaTHa .
6 ) nporpamMmHum cepegosuuem Arduino IDE. CTBOpuTU NpocCTy
nnatdgopma Arduino . :
nporpamMy OJisa KepyBaHHS CBiTnogiogamu.
HaBuyntuncsa npautosaTtu 3 undgposnmm /O - Buogamun Arduino.
7 BeeneHHA Ta BUBEOEHHA lMpakTnyHe 3aCTOCYyBaHHA onepaTopiB YMOBHOIO rnepexoay.
undpoBux gaHnx. YactmHa 1 HanncaHHs nporpaMmn KepyBaHHS pexxuMamu poboTu
cBiThogaionis.
8 BBeLeHHA Ta BMBELEHHS 3akpinuTn HaBuykn poboTtun 3 undgposumu I/O - BUBOAAMU
UMPOBUX AaHMX. HacTuHa 2 Arduino. CTBOpeHHSA cxeMn AeCATKOBOro Ni4nIbHUKA.

HaB4nTuMCA npauoBaTy 3 aHaANOro-Ungposmnm
nepeTBOpPOBaYEM OJ18 34UTYBaHHA HEMNEPEPBHMUX CUIHaNIB, AKi
noaarTbCcs 3 AaBadiB. O3HANOMUTUCA 3 METOAAMU
rnepegaBaHHsA gaHUX Ha KoMn'toTep 3 naaTgopmu Arduino.
MpoBenoeHHS BUMIPOBAHHSA MapaMeTpiB eIeKTPUYHNX Kin 3a
pgonomoroto Arduino.

34MTyBaHHS aHaJIOrOBUX
9 |lcurHanie. NMepenaBaHHA OaHUX
Ha KoMmn'roTep

3aKpinnTWN 3HaHHA 3i 34MTyBaHHA Ta 06pobneHHs aHaNoroBmx
CurHanie. HanncaTtm nporpamMy 419 BUMiptOBaHHS
TeMnepaTypu B NPUMILLLEHHI 3a 4OMNOMOIo TepMope3ncTopa.

O6pobneHHsA aaHux 3

10 :
aHanoroBmx Oasavdis
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Ne HasBa MeTa pobotmu

BuBYMTM MeTOL BUBEAEHHS aHAIOrOBMX CUMHaNiB 3
BuBeneHHSA aHanoroBux nnatgopmm Arduino 3a AONOMOroO LWMNPOTHO-IMMYIbCHOI
CurHanis Moaynsauii. Po3pobutn nporpamy 3MiHN ACKPaBOCTI
CBiTNOAIi0OOa B 3a/1€XKHOCTI Bif HABKOJINLLHLOIO OCBIT/IEHHS.

3aKkpinnTn 3HaHHSA 3 BUBEAEHHSA aHANOroBUX CUrHaniB 3a
ponomoroto Arduino. HanucaTtu nporpamy kepyBaHHs RGB
cBiTNOAIOOOM

BBYMTK MeTOAM reHepyBaHHSA CUIHasliB pPi3HOI 4YacToTKM 3a
agoromMoroto naatgopmu Arduino. JocnianTwm

FeHepyBaHHSA CUIHaNiB pi3HOI eNeKTpOMarHiTHNI BUNPOMIiHIOBa4 3ByKy. O3HanoMmnTucs 3
YyacToTu MeTodaMun NiABULLEHHS BUXiAHOI MOTY>XHOCTI 3a 4OMOMOr oo
TpaH3ncTopa. CTBOPEHHS NMporpamMmm anas KepyBaHHS
€1eKTPOMarHiTHUM BUMNPOMIHIOBA4Y€M 3BYKY

HaB4ynTumncsa npautoBaTy i3 30BHILLHIMKN MOAYNAMU Ta
CTOpPOHHIMUK BibnioTekamun. Po3pobuTtn nporpamy gns
KepyBaHHSA YOTUPbOX PO3PSAAHNM CEMUCErMEHTHUM

11

KepyBaHHs poboToto RGB

12 .
ceiTnogiona

13

Po6oTa i3 30BHiLLHIMNK
1l4{mogynamun. CemmcerMeHTHUN

iHOWKaTOpP ;
iHONKaTOpPOM.
3akpinnTn HaBU4YKM poboTnN 3 CEMUCErMEHTHUM IHONKATOPOM.
Pob6oTa i3 30BHiLLHIMK O3HanoMeHHA 3 MOAYyeM TeMnepaTypu Ta BONOrocT
15{mooynamu. Oasay TemnepaTypu [DHT-11. CTBOpeHHS NporpamMu BUMiptOBaHHSA BOJIOrOCTi Ta
Ta BOJIOrOCTi TeMmnepaTypu 3 BUBELEHHAM AaHWX Ha CEMUCErMeHTHUN

iHOMKaTop.

6. CamocTiHa poboTa cTypeHTa

CamocTirtHa poboTa cTyneHTa nepenbada€e 03HaNOMIEHHS 3 TEOPETUYHUMUN BiAOMOCTAMU 00 KOXKHOI
nabopaTopHoi poboTn HanepenoAHi i NpoBeaEeHHS.

MoniTukKa Ta KOHTPOJIb
7. MoniTukKka HaBYaJIbHOI AUMcUUNAiIHU (OCBITHBOro KOMMOHEHTA)
Mig Yac ayonToOpHOro BUBYEHHSA OUCLMNMIIHN CTYOEHTU MOBUHHI:

1. JoTpuMyBaTUCSA NpaBua NOBEAIHKN B NabopaTopisax pafioTexHiYHOro pakynbTeTy

2. 6annuBo CTaBUTUCHA 00 MaKeTiB, BUMIPIOBaJIbHUX NMPpUaagaiB, KOMN'toTEPHOI TEXHIKK TOLWLO

3. BianpauboByBaTK nponyuieHi N1abopaTopHi 3aHATTSA MPOTAroM ABOX TUXKHIB 3 AaTu
NpoBefeHHSs Nif 4ac KOHCYJbTalili BCTAHOBNEHUX BUKAafadvyeMm

Mig 4yac ANCTaHUINHOro BUBYEHHSA ANCLMMAIHN CTYAEHTU MOBUHHI:

1. JoTpuMyBaTM akKageMivyHOi 4OOPOYEeCHOCTI NiA Yac BUKOHAHHSA 3aBAaHb Ta MPOXOOXXEHHS
TeCTiB KOHTPOJItO 3HaHb. BukopuctaHHsa cuctem LI gponyckaeTbCa TiflbKWU Ha eTani NiAroToBKM
[0 TecTy, a TaKoXX A5 OTPUMaHHS KOHCYIbTaLlin nig Yac BUKOHaHHA nabopaTopHoi poboTn.

2. MpauoBaT CUHXPOHHO, 3ri4HO 3aTBEPO)XEHOI0 PO3KaaAy 3aHATb 3 LONYYEHHAM 40 3aHATTS
B PEXNMi OHMANH.

3. BianpauboByBaTn NPONyLLEHi 3aHATTSA CaMOCTIHO Yy 3pYYHMI Yac, asie He Ni3Hiwe OBOX
TUXKHIB 3 AlaTN NPOBEOEHHS CUHXPOHHOIO 3aHATTS.

8. Buamn KOHTpPOJIO Ta PEUTUHIOBa CUCTEMa OLiHIOBaHHA pe3ysbTaTiB HaB4aHHA (PCO)

PelnTuHr cTyneHTa 3 OCBITHbLOrO KOMMOHEHTY CKlafaeTbCA 3 6aniB, AKi BiH OTPUMYE 3@ BUKOHAHHS
Ta 3axucT 15 nabopaTopHux pobiT, MakCcuMasbHa KinbKicTb 6anie — 15x6=90 6anis.

Ha 3anikoBOMY 3aHATTI MakKCUMasibHO A0MNyCTUMa KiNbKicTb 6aniB ceMecTpoOBOi CK1afoBoi



nponopuinHo 36inbwyeTbca oo 100 6anis (cyma 6aniB 3a ceMecTp MHOXNUTbCA Ha 1,111)
YMOBOIO A0OMYCKY A0 3aiiKy € BUKOHAHHA Ta 3aXUCT BCix 1abopaTopHMX pobiT!
CucteMma peuTuHroeux 6anise
3axuct poboTtu:
* MOBHEe BOJIOAIHHA MaTepianoM Mif Yac 3axucTy (He MmeHLe 90% noTpibHol iHdopMauii) — 6
6anis;
* 4aCTKOBE BOJIOAIHHA MaTepiasoM (He MeHwe 75%) — 5 6anu;

3a[0BiflbHE BONIOAIHHA MaTepiasom (He MmeHLwe 60%) — 4 6anu;
* He3a[oBisibHEe BOMIOAIHHA MaTepiasom (MeHwe 60%) — 0 6anis;

PoboTa BBaXKa€eTbCA yCriLLHO 3axXULLIEHOI0, KLU0 CTYyAeHT Habupae 4 6aan 3 6 MOXINBUX. SKLLO
CTyAeHT Habupae meHLue 4 6aniB — noTpibHe NOBTOPHE 3axuLleHHs poboTu. [15 okpemux pobiT
ZOrnyCKaeTbCs 3axnucT poboTu Ha 3 banu, ane 3arasibHa Ki/lbKiCTb Takux pobiT He NoBUHHAa
nepesuLlyBaTn 6 pobiT 3a ceMecTp.

3aoxouvyBasibHi Ta wTpadHi 6anu
3aoxoyvyBasibHi bann:

- BUKOHaAHHSA 00A0aTKOBUX 3aBAaHb A0 poboTu (B pa3i ix HasBHOCTI) — oo 10 6anie (no 1 6any 3a
KO>XHe 000aTKOBE 3aBOAHHSA).

OTpPUMaHHSA OLiHKMU

CTyneHTn, aki 3a cemecTtp Habpanu 6inbwe 60 6anis Ta BUKOHaAN YMOBU 0MYCKY OTPUMYIOTb
OUiHKY 3rigHo 3 Tabnuueto.

CTyneHTn, 9ki Habpann meHwe 60 6aniB ase BUKOHANIN YMOBU AOMYCKY OTPUMYIOTb, @ TaKOX Ti, XTO
Xo4e NiaABULLWTN OLiHKY, BUKOHYIOTb 3aJliKOBY KOHTPOJIbHY pob0oTy, MPpMYoMy CEMECTPOBUIN PENTUHT
obHynaeTbLCS.

3anikoBa KOHTpPOJibHa poboTa

3anikoBa KOHTpOJibHa poboTa CKNafaEeTbCA 3 ABOX TEOPETUHHUX MNTaHb, KOXKHE 3 AKNX OLHIOETHLCSA
B 20 6aniB Ta NPakKTU4YHOro NMUTaHHA (HanncaHHSA nporpamMu Ana Arduino), ke ouiHEeTbCA B 60
6anis.

TeopeTn4yHe NUTaHHA:

noBHa BiaANoBiAb (He MeHWwe 90% noTpibHoI iHopmauii) — 18-20 6anis;

e [0CTaTHbLO NOBHa BignoBiAb (He MeHLWe 75% noTpibHOI iHpopMaULil abo He3HaYHi HETOYHOCTI)
— 15-17 6anis;

e HernosHa BiaNoBiab (He MeHwe 60% Ta gesaki nomunku) — 12-14 6anis;

He3apnoBinbHa Bignosiab — 0 6anis..

lMpaKTn4He NUTaHHA:

* MPaBUSILHO MNpautooya NporpamMa, NOBHE Po3yMiHHSA PoBOTU OKpeMUKX Ti HaCTUH Ta PO3YMiHHS
CyTi 3anporpamMoBaHux npouecie — 54-60 6anis;

¢ MPaBWJIbHO Mpautoloya Nporpama ase 4YaCTKoBe PO3yMiHHA poboTM OKpEMUX YaCTUH Ta CyTi
npouecis — 45-53 6anu;

* 4YaCTKOBO MpautooYda nporpamMa (BUKOHYE He BCi MOCTaBseHi 3a4adi) Ta HEMNOBHE PO3YMiHHS
pob0oTn OKpeMux YacTUH Ta cyTi NnpoueciB — 36-44 6anu;

e Hemnpautotoda nporpama abo HepoO3yMiHHA pobOTM OKpPEMMX YaCTUH Ta cyTi npouecia — 0
banis.



Tabnuusa BignoBigHOCTI pedTMHroBux basnie ouiHKaM 3a yHiBepCUTETCbKOIO LLUKaJIolo

KinbkicTb Ganie OuiHka
100-95 BigmiHHO
94-85 Oyxxe nobpe
84-75 HNobpe
74-65 3a40BiNIbHO
64-60 JocTaTHbO
MeHwe 60 He3apnoBinbHO
He BMKOHaHi yMOBU OOMNYyCKY He ponyuweHo

9. JopaTkoBa iHdopMaLia 3 aMcunNiHM (OCBIiTHBOro KOMMNOHEHTA)
Onuc matepiasnbHO-TexHiYHOro Ta iHgpopMauiiHoro 3abesne4yeHHs [UCUNNITIHN

O6bnagHaHHS ana nabopaTopHUX pobiT:

Komn'toTtepuHuin knac 3 12 komn'totepis Intel Celeron G540, 2.5 GHz,0O3Y: 4 I'b, HDD: 500 I'b
MporpamHe 3abesne4vyeHHs: DipTrace, Arduino IDE.

MpoekTop: Vivitek D551

MakeTu Arduino UNO + breadboard (20 makeTiB), pi3HOMaHIiTHI moayni 4o Arduino 3rigHo 3MmicTy
nabopaTopHux pobiT

ENneKTpOHHI KOMNOHEHTN AN BUKOHaHHA nabopaTopHuX pobiT, CKAOTEKCTOoNIT, NasanbHi cTaHuii (10
WTYK), peakTuUBWN )19 BUTOTOBJIEHHA OPYKOBaHUX nnaT. MynbTumMeTpn HoldPeak HP-36K.

Pobo4y nporpamMy HaB4anbHOI AucuunnniHm (cunabyc):

CknapeHo AnameHko B. O.;

YxBaneHo kKadegpoto MNPE (npoTtokon Ne 06/2025 Big 25.06.2025 )

Morop>xkeHo MeToaNYHOIO KOMicieto hakynbTeTy/HHI (npoTokon Ne 06/2025 Big 26.06.2025 )
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