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CtyniHb BuLLOI OCBITU  6aKasiasp

OcBiTHA Nporpama PobomomexHika ma wmyYHuUl iHmenekm

CneujanbHicTb 151 Aemomamua3sauisi ma KoMm'tomepHo-iHmezpoeaHi
mexHosoair

Pik HaB4aHHs, cemecTp 3,5

KinbkicTb kpeanuTis 6

Nekwii: 34 200uH - deHHa ¢hopma, 2 200UHU - 3a04Ha hopma

Na6opaTtopHi 3aHATTA: 26 200UH - OeHHa gpopma, 12 200UH - 3a04Ha hopma

MpakTUYHI 3aHATTS 12 200uUH - OeHHa ¢bopma, 4 200UHU - 3a04Ha chopma

CawmocTiitHa poborTa: 108 200uH - deHHa ¢hbopma, 162 200UHU - 3a04Ha
gopma

Kypcosa pob6ora: Hi

dopma HaBYaHHS OeHHa, 3a04Ha

dopma nigcyMKoOBOro

KOHTPOJTHO eKsaMeH

MoBa BuknagaHHs YKpalHCbKa

NMPO®ANN JIEKTOPA
JlekTop Peym [Imumpo TaziposuY, K.m.H.,

ooueHm Kagedpu asmomamu3sauii ma
KOMITtOmepHO-iHmezgpogaHuUXx mexHosioziu
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ORCID https://orcid.org/0000-0002-0985-8113

AK KOMYHiKyBaTK d.t.reut@nuwm.edu.ua

AHOTaLifA OCBITHLOro KOMMOHEHTY, B T.4. MeTa Ta Lini
HasuyanbHa ducyunniHa «MikporpouecopHi cucmemu ma rpozapamyeaHHs
MiKporipouecopHux 3acobie» 0Oae Moxrnugicmb 3006yeadyamM oceimu
gu8YUMU  OCHO8HI  rnpuHyunu  nobydosu ma  hyHKUIOHy8aHHs
MIKpOMpouecopHUX cucmem, rniodxodu 0o 3acmocy8aHHs1 MIKPOIpoueCopHUX
3acobie y pi3HOMaHImHuUX rpucmposix i cucmemax obpobku U nepedayi
IHgbopmauii, eumiprogaHHsi ma 36opy OaHux, KepyeaHHs U cuzHasnisauil,
Hasyumucb rpozpamysamu rpucmpoi Ha 6as3i MIKpOKOHmMpoepie Orns
BUKOHaHHs1 3a0a4y 8UMIpro8aHHs, iHOUKauji, OUCKpemHo20 KepysaHHs ma
peayrnoeaHHs.
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Memotr HasuanbHoI OucyunniHu € ¢bopMysaHHs1 y cmydeHmie cucmemu
3HaHb PO MPUHUUNU opaaHizauii ma yHKUIOHy8aHHS MIKPOIpoueCcopHUX
cucmemM, HagUYOK rpoegpamyeaHHs1 MiKpOKOHMPOIIepie K HaurnowupeHiuux
MiIKporpouecopis.
Linamu QucuyunniHu €:
1) sug4yeHHs npuHyurie rnobydosu ma ¢hyHKUIOHy8aHHS MIKPOMpPoOUeCOpHUX
cucmewm,
2)  03HaUOMIIEeHHsi 3  OCHOBHUMU  (byHKUIOHaslbHUMU  8y3ramMu
MiKpoKoOHmMporiepie Ha rnpuknadi ATmega328P ma STM32F072C8,;
3) Habymms Haesu4oK eubopy MiIKpoKOHmMposiepa 05 pearnidauii 3adaHoi
yHKUIOHarIbHOCMI MIKpOrpouecopHOoI cucmemu,
4) 0805100iHHSA  nputiomMamu  rpogpamyeaHHsi  MIKPOKOHmMpornepie 3
sukopucmaHHsam komninsgmopie AVR GCC, ARM GCC 0dns esedeHHs U
suesedeHHs1 OUCKpemHUX U aHasio2o8ux cuzHarsie, BUKOHaHHS 3aday
8UMIpro8aHHs, IHOUKauil, OUCKpemHo20 KepysaHHsI ma peayriioeaHHs,
BUKOHYIOYU npsimi onepauii 3 pezicmpamu abo eukopucmosyrodu HAL-
QyHKUII.
NMocunaHHA Ha pO3MileHHS OCBITHbOrO KOMMNOHEHTY Ha HaBYalibHIN
nnatcgpopmi Moodle
https://exam.nuwm.edu.ua/course/view.php?id=4209
KomMmneTeHTHOCTI
KO01. 30amHicmb 3acmocogysamu 3HaHHS 8 2aly3i MIKpOrnpouecopHUX
cucmem ma ripoepamyeaHHs MIKporpouecopHuUx 3acobig y npakmu4Hux
cumyaujisix.
K02. 30ammnicmpb cninkyeamucsi 0epxXasHO MOB0OK SK YCHO, makK i
MUCbMOB0.
KO03. 30amHicmb  cnifikygamucsi  IHO3€MHOK ~ MOBOI0, 30Kpema
guKkopucmosysamu mexHiYHy 0QoKymeHmadujro (datasheet) iHO3eMHOMO
MOBOK Ha MIKPOKOHMposiepu ma iHWi efleKmpPOHHI KOMIMOHEHMU, W0
3acmoco8yrombCs 8 MIKPOIpPoOUEeCOPHUX cucmemax.
KO04. Haesuuyku eukopucmaHHs  IHhopMauilHUx |  KOMYHIiKauiluHuUx
mexHorsoaiu.
K05. 30amHicmb Qo nowyky, onpauyroeaHHsi ma aHarnidy iHgpopmauii u,000
MIKpOMpouecopHuUx 3acobie i cucmem 3 pi3HUX OXXeperl.
K06. Haeuuku 30ilcHeHHs1 b6e3rne4yHoi OisribHocmi rpu MOBOOXKEHHI 3
MIKpOMpoyecopHUMU cucmemMamu ma rpucmposiMu.
K12. 30amHicmb 3acmocogsy8amu 3HaHHS @DI3UKU, €eJIeKMpPOMEXHIKU,
€/IEKMPOHIKU | MIKPONpouecopHoi mexHiku 6 06c¢s3i, HeobxiOHoMy Ors
PO3YMIHHST Mpouecie 8 MIKPOIpPOUEeCOpPHUX cucmemMax asmomMamua3auii ma
KOMITHOMEPHO-IHMe2po8aHUX MexXHOII02IsIX.
K17. 30amHicmb obrpyHmosygamu eubip mexHiYHOI cmpykmypu ma eMimu
po3pobrissmu npuknadHe rpozpamHe 3abesriedeHHs 011l MiKpOrpoueCcopHUX
cucmem KepyesaHHs Ha b6asi MIKpOKOHmMporiepis.
K19. 30amHicmb 8iribHO Kopucmygeamuck Cy4acHUMU KOMIMTIOMepHUMU ma
IHbopMaUiUHUMU MEXHOo2issMU Ol 8UPIUWEHHS MPogecilHUX 3a80aHsb,
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npozpamysamu ma sukopucmosysamu rnpuknadHi ma creuyianizogaHi
KOMIMT'tomepHo-iHmeaposaHi  cepedosuwia Ofid  BUPIWEHHS  3aday
asmomamu3aulii.
K22. 30amHicmb 00 npoepamy8aHHsI ma aukopucmaHHs pobomomexHiYHUX
3acobie 3 MIKporpouecopHUM Kepy8aHHSIM.
MporpamHi pe3ynbTatn HaB4YaHHS

[P03. Bmimu 3acmocogyeamu cyqacHi iHgbopmauitiHi mexHorsoaii ma mamu
HagsUYKU po3pobrismu anzopummu ma rpogpamu O MIKpOrpouecopHUX
cucmem 3 8UKOpUCMaHHSIM MO8 8UCOKO20 PIBHS.
[1P10. Bmimu o6rpyHmosysamu eubip cmpykmypu ma po3pobrsmu
npuknaoHe rpozgpamHe 3abesriedeHHs1 07l MIKpPOpPoOUeCopHUX cucmem
yrpaesiiHHA Ha 6a3i MiKpOKOHmMporsepis.
[1P16. 3Hamu npuHyunu nobydosu cxem erieKmMpPOHHUX rpucmpoie ma
MpuU3Ha4yeHHs ix eremeHmie, iHgpopmauitiHuUx, apuhmMemudHUX ma s102i4HHUX
OCHO8 MIKPOMpoyecopHoI MEeXHIKU, OCHOBHUX esieMeHmie
MIKpPOMpOUeCopHUX cucmemM, rnpuHyunie opa2aHizauii MoOyribHUX rpucmpois
MIKPOMpPOUECOPHUX cucmemM ma OCHO8 [pozgpaMy8aHHs makux CUCMmeM.
Posymimu moxrnueocmi eukopucmaHHs MIKPOpoueCcopHUxX cucmem Oris
KepysaHHs mexHorso2idyHUM obriadHaHHSIM.

CTpyKTypa Ta 3MiCT OCBITHbLOro KOMMNOHEHTa
Modynig — 2
3azarnbHa KinbKicme 200UH — 180
Jlekuii — 34 200
JlabopamopHi pobomu — 26 200
lNpakmuyHi pobomu — 12 200
CamocmitiHa poboma — 108 200
Modyne 1. MikponpouecopHi cucmemu. AVR-MiKpOKOHmMposiepu
1. Knacudbikauisi 3acobie MikporipoyecopHoi mexHiku. [puHyunu nobyodosu
MiKporipouecopHux cucmem. Apximekmypa AVR-MIKpoKoHmMpornepie Ha
npuknadi ATmega328P.
2. Anapamti ma npoepamHi 3acobu po3pobku Ors MIKpOKOHMpoIepis.
[lpoekmysaHHss ma po3pobka rnpoepamHo20  3abesrieyeHHs  Onis
MiKpOKOHmMpousiepig. Turosi cmpykmypu ripogpam 0151 MiKpOKOHmMposiepis.
3. lam’sasmb 6 MikpornpouecopHux cucmemax. Ocobriueocmi po3pobku
MIKpOMpPOUECopHUX cucmemM | rnpucmpoie Ha 6asi MIKpOKOHMporepis.
XKueneHHss ma makmygaHHS MiKpOKOHMpoJsiepis.
4. BeedeHHs/susedeHHs1 OUCKpemHuUX cuzHaris. Ljughposi 8xodu-8uxodu.

5. Tatumepu-nivunbHUKU. OnumyeaHHs  Krasiamyp. KepysaHHs
OUHaMiYHUMU ¢8im100i00HUMU iHOUKamopamu.
6. 3uyumyeaHHs ma ¢opmy8aHHs aHaro2o8ux cuzHarie

MikpokoHmposnepom. AU i LAl Lugpposa inbmpauis aHamno2o8ux
cuzHariis.

7. KomyHikauitHi iHmepgbeticu y npucmposix 3 MiKpoKoHmporsnepamu. LLIuHu
12C, SPI. Inmepgpetic USB. Modynbs USART.

8. Aneopummu U CXeMu  KepyeaHHSI — eJlekmpodsusyHamu 8



MIKPOMpoUuecopHil cucmemi.

9. Peanizauyisi peayrniimopie Ha MiKpOKOHMpPOoJsiepi.

10. Cmopoxosuti madmep. KepysaHHsi €Hep20CroXXU8aHHSIM
MIKPOKOHMposiepa.

Modynb 2. OnepauitiHa cucmema FreeRTOS. MikpokoHmporiepu poouHU
STM32F0. Arduino. ESP8266.

11. OnepauiltHi cucmemu peasibHoO20 4Yacy Orisi MIKPOKOHmMporiepis.
AmomapHi onepaduii. FreeRTOS.

12. API-pyHKuii FreeRTOS. Cemagbopu, M’ romekcu, Kpumu4Hi cekuii, yepau
r08I0OMIIEHb.

13. MikpokoHmposnepu STM32F0 Ha 6a3i apximekmypu ARM Cortex-MO.
14. PieeHb anapamHoi abecmpackuii (HAL). bibriomeka HAL 0nss STM32.

15. lNpsamut docmyn 0o nam’smi (DMA).

16. Arduino AK rnrnamagopma weudkoeo npomomuriy8aHHs
MIKpOpouecopHUX rnpucmpoie, arnapamHi ma rpozpamHi 3acobu po3pobKu.
17. MikpokoHmpornepu 3 nidmpumkoro Wi-Fi Ha npuknadi ESP8266:
Moxxriugeocmi rnpozgpamysaHHsi 8 Arduino IDE ma cueHapuii sukopucmaHHsi.
Temu nabopamopHux pobim

1. Pexumu pobomu rnopmig 8800y-8ugody. BukopucmaHHsi KHOMOK ma
OuckpemHux ceimsio0iodie 3 MIKpOKOHmMposiepamu (2 200)

2. BusedeHHsi daHux Ha c8imo0io0Hi OuHami4Hi iHOukamopu (4 200)

3. BukopucmaHHsi s6ydosaHoz20 AL (2 200)

4. Peanizauis  nosuuiiHo2o  peeynsamopa  memrepamypu  Ha
MiKpoKOHmMporsiepi (2 200)

5. BukopucmaHHs modynss USART (2 200)

6. Peani3zauis 6azamo3adayHocmi Ha MIKPOKOHMponepi 3a 00rnomMo20r0
FreeRTOS (2 200)

7. Peanizauis l-pecynsmopa Ha 6a3i FreeRTOS (4 200)

8. BeeldeHHsI-8UBEOEHHST  UugposUX  cuzHasmie  MIKPOKOHMPOiepom
STM32F072C8 (2 200)

9. lNopmyesaHHs npocpamu peayrnroeaHHs 05151 STM32F072C8 (2 200)

10. 3acmocysaHHs npssmMo20 Oocmyrly 00 nam’smi Ons OmpuMaHHS
pe3yribmamy aHasro2080-yugpo8oco rnepemeopeHHs (2 200)

11. BukopucmaHHsi ESP8266 0515 KepysaHHsi cepgoripugeodom 3 eeb-
cmopiHKu (2 200)

Temu npakmu4Hux pobim

1. Cmpykmypu npozgpam Onsi MikpokoHmporepie. Obpobka anapamHux
rnepepusaHb INTO/INTL.

2. KepysaHHsi Osuz2yHOM nOCMIUHO20 CMPYyMy 3 BUKOPUCMAaHHSIM
maumepie-rivdusibHUKIe.

3. Dinbmpauisi aHarno0208uUx cuaHarsie MiKPDOKOHMPOIEPOM.

4. BuKkopucmaHHs — pexXumie  3HUXEHO20 €eHep20CroXuBaHHS ma
CMOopO)X08020 malimepa.

5. BukopucmaHHss maumepa TIM1 Ons eeHepysaHHS mpughba3Hoi cucmemu
Haripye.



6. O6bmiH OaHumu 3a Oorilomo2or mpaHcusepa RS-485 ma modyns USART.
Lns nabopamopHux i npakmu4yHux pobim euxkopucmosyemnscs HacmyrnHe
arnapammHe ma rnpogpamHe 3abe3reqyeHHs.

AnapamHe 3abeasrnedyeHHs: nnamu Arduino Uno, nnamu po3WwupeHHs Oris
Arduino Uno (cemuceameHmHul c¢e8imnodioOHuUl iHOukamop, perse,
Opaueep O0suzayHa, mpaH3ucmop, 6ys3ep, onepauitHul nidcuneady),
Makem~Hi rrnamu, rpogioOHUKU, ¢homope3ucmopu, mepmicmopu, rnocmitHi
pesucmopu, niocmporearsbHi pe3ucmopu, ¢8immnodiodu, KHOMKU, nnamu 3
MikpokoHmposniepom STM32F072C8 (cemuceameHmHul c¢g8imo0ioOHUl
IHOUKamop, KHorMKu, mpaHcusep RS-485, nidcmporogarnbHuUl pe3ucmop,
mpaH3ucmop).

[NlpoepamHe 3abesrnedeHHsi: cepedosuuie po3pobku Arduino IDE 3
komninnamopom AVR GCC ma 3aeaHmaxysadem AvrDuDe, Geany IDE,
Make, Ac6 System Workbench for STM32.

Pe3ynbmamu Hag4yaHHS:

1. 3Hamu npuHyunu nobydosu ma yHKUIOHY8aHHSA MIKPOMPOUEeCOopPHUX
cucmenm.

2. 3Hamu npuHyunu  Oif  OCHOBHUX  (bYHKUiOHallbHUX  8ya3slig
MIKPOKOHMpOsiepie ma eMimu ix 3acmocosysamul.

3. Bmimu eubupamu MIKpOKOHmMponep 0nsa peanisauii  3adaHoi
YHKUIOHarIbHOCMI MIKpOrpouecopHOI cucmemu.

4. Bmimu nipoepamysamu MikKpokoHmposiepu apximekmyp AVR, STM32F0
0ns e88e0eHHs ma 8u8e0eHHs OUCKpemHux U aHasio2o8ux cuzHarlis,
BUKOHaHHs1 3aday 8UMIpto8aHHs, iHOUKauii, OUCKPemHo20 KepysaHHsI ma
pezynoeaHHs.

Mepenik couianbHUX, «M’AKUX» HaBN4YOK (soft skills)
30amHicmb 3acmocosysamu 3HaHHS y Mpakmu4YyHUx cumyauisix.
30amHicmb cninikygamucsi 0epxxagHOK MOBOI0 SIK YCHO, makK i MUCbMO80
30amHicmb npauyroeamu 8 KoMaHoOi.

Popmu Ta MeTOAU HaBYaHHA
Jlekuii, nabopamopHi pobomu, rnpakmuyHi pobomu, camocmiltiHa poboma,
IHOusiOyarnbHa poboma. [lpe3eHmauisi, OUCKycisl, Keuc-memooO, Memold
[mrocmpauyit i 0eMoHcmpauit, rnpakmu4Hul (nabopamopHut) Memaoo.
Mopsanok Ta KpuTtepii oLiHIBaHHA
Cyma 6anie = 100:
1)60 — nomoy4yHa poboma:
17 6anie 3a 8i08i0ysaHHs niekuiu (1 6an 3a feKkuito);
26 barie 3a 8UKOHaHHs nnabopamopHux pobim (1 6an — poboma Ha
3aHammi, 1 6an — 36im) ma 7 6arsie 3a 3axucm fabopamopHux pobim
(mecmyesaHHs);
6 barie 3a BUKOHaHHS rnpakmu4Hux pobim (poboma Ha 3aHImmi) ma 4
banu 3a 3axucm npakmu4yHux pobim (mecmyeaHHs),
2) 40 — MoQyrnibHUU/MIOCYMKOBUU KOHMPOJIb.
JlabopamopHa poboma ega)kaembCsi BUKOHAaHOK 84acHO, SIKWO0 38im 3 uier
pobomu bys 3agaHmaxkeHUU Ha exam.nuwm.edu.ua He ni3Hiwe, HiX Jyepe3
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14 Owie nicris Oamu i npoeedeHHs. 3a HegyaCcHO 8UKOHaHy pobomy
MakcumarnbHut 6an 3a Hei ameHwyembcs Ha 20%.
MoOynbHuUl KoHmporsb cknadaemscs 3 20 3anumaHs | pieHsi rno 0,5 6ariie, 8
3anumaHb Il pieHs no 1 6any, 1 3anumaHHsA Ill pieHs no 2 6anu.
MakcumarnbHa KinbKicmb 6arnie 3a KoxeH MOoOyrbHUlU KoHmposib — 20.
SAkwo 3006yesay Habpas meHwe 60 6arie 3a pe3dynbmamamu Momo4yHo20
OUIHIOB8aHHS ma MOOY/IbHO20 KOHMposato abo Uo2o0 He 3ad080/IbHSE
HabpaHa Kirlbkicmb 6arnie, 6iH NMoBUHEH cKracmu riodcyMKo8UU KOHMPOJSb
nio 4ac eksameHauilHoi cecii. Kpawul pe3yrbmam 3-rnomMixx mMoOyribHo20
ma rnidcymMKogo20 KoHmporsiie byde 3apaxoeaHo sK rniodcymKosud.
HopmamueHi OokymeHmu:
https://nuwm.edu.ua/strukturni-pidrozdili/navch-nauk-tsentr-nezalezhnoho-
otsiniuvannia-znan/dokumenti

NoeaHaHHA HaBYaHHA Ta AoChNigXKeHb
3006ysay suwoi oceimu Moxe 3aslydamucs 00 8UKOHaHHS OOCTIOHUUbKUX
rnpoekmig, HarucaHHs Haykosux pobim, cmameu, me3s, nameHmie moujo.
AKmyarbHi HarpsmMKu U rnpoekmu 020/10WYyombCs JIEKMOPOM Ha repulid
neKuji.

IHhbopmauinHi pecypcu
1. TaHeHbaym 3., OcmuH T. Apxumekmypa Komrstomepa. 6-e uso. /llep. ¢
aHen. — CIr16.: Numep, 2013. — 816 c.
2. Eecmugpees A.B. MukpokoHmpornnepbl AVR cemeticmea Mega.
Pykoeodcmeo rnosnb3osamerns. — M.: Us0amenbckul dom “[Jodaka-XXI”,
2007. - 592 c.: un. (Cepus “Tlpoepammupyembie cucmembl’).
3. Commep Y. lNpocpammupo8aHue MUKPOKOHMPOIepHsbIx rirnam Arduino/
Freeduino. — Cr16.: BXB-llemepbype, 2012. — 256 c.
4. Noviello Carmine. Mastering STM32. — Leanpub, 2018. (release 0.26) —
792 c.
5. Michael Margolis. Arduino Cookbook. — O'Reilly Media, 2011. — 662 c.
6. Evans B. Arduino programming notebook [EnrekmpoHHul pecypc] / Brian
W. Evans // First edition. — 2007. — Pexum docmyiry 0o pecypcy.
https://playground.arduino.cc/uploads/Main/arduino_notebook vi1-1.pdf.
7. OgpiyitHuu caum ripoekmy Arduino / [EnekmpoHHuU pecypc]. — Pexum
docmyny: https://www.arduino.cc/.
8. ATmega328P Datasheet / [EnekmpoHHUU pecypc]. — Pexxum docmyrny:
https://wwl.microchip.com/downloads/en/DeviceDoc/Atmel-7810-
Automotive-Microcontrollers-ATmega328P Datasheet.pdf .
9. RM0091 Reference manual / [EnekmpoHHuUl pecypc]. — Pexum
docmyny: https://www.st.com/resource/en/reference_manual/dm00031936-
stm32f0x1stm32f0x2stm32f0x8-advanced-armbased-32bit-mcus-
stmicroelectronics.pdf
10. 3akoHoOaecmeo YkpaiHu / [EnekmpoHHuUl pecypc]. — Pexxum docmyriy:
https://zakon.rada.gov.ua/laws .
11. Haykoea 6ibniiomexka HYBI'T1 (m. PieHe, 8yn. Onekcu Hoeaka, 75) /
[EnekmpoHHuU pecypc]. — Pexxum docmyny: http://nuwm.edu.ua/naukova-
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https://nuwm.edu.ua/strukturni-pidrozdili/navch-nauk-tsentr-nezalezhnoho-otsiniuvannia-znan/dokumenti
https://nuwm.edu.ua/strukturni-pidrozdili/navch-nauk-tsentr-nezalezhnoho-otsiniuvannia-znan/dokumenti
https://playground.arduino.cc/uploads/Main/arduino_notebook_v1-1.pdf
https://www.arduino.cc/
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf
https://www.st.com/resource/en/reference_manual/dm00031936-stm32f0x1stm32f0x2stm32f0x8-advanced-armbased-32bit-mcus-stmicroelectronics.pdf
https://www.st.com/resource/en/reference_manual/dm00031936-stm32f0x1stm32f0x2stm32f0x8-advanced-armbased-32bit-mcus-stmicroelectronics.pdf
https://www.st.com/resource/en/reference_manual/dm00031936-stm32f0x1stm32f0x2stm32f0x8-advanced-armbased-32bit-mcus-stmicroelectronics.pdf
https://zakon.rada.gov.ua/laws
http://nuwm.edu.ua/naukova-biblioteka

biblioteka (http://nuwm.edu.ua/MySql/).
12. HauioHanbHa 6ibriiomeka im B.l. BepHadcbko20 / [EnekmpoHHUL
pecypc]. — Pexxum docmyny: http://www.nbuv.gov.ua/ .
13. ObnacHa Haykoea b6ibriomeka (M. PigsHe, mati0aH KoporneHka, 6) /
[EnekmpoHHul pecypc]. — Pexxum docmyny: http://libr.rv.ua/ .
dennanHu Ta nepecknapaHHA
JlabopamopHi pobomu nosuHHi 6ymu 8UKOHaHI U 30aHuli 38im He ni3Hiwe,
HiXX yepe3 14 OHie nicris Oamu rnpo8edeHHs, iHakwe makcumarnbHuUl 6an 3a
pobomy 3meHwyembcs Ha 20%. Bci nabopamopHi pobomu noguHHi 6ymu
30aHi 0o no4yamky ek3ameHauilHOoi cecil.
lNepecknadaHHs MOOYIIbHUX KOHMpPOsig He rnepedbayeHo.
Akwo 3006ysay nicrisi ckrnadaHHsS Mi0CyMKO8020 KOHMPOIII0 ompumas
meHwe 60 barie, 6iH Mae rnpaso rnepeckrnacmu niocyMKosul KOHMPOJIb.
3006ysay, skul 08i4i He cKras rnidcyMKosul KOHMpOIib (He ompumas y cymi
60 6anie i 6inbwe) y euknadaya, mae rnpaso 30asamu OuCyuriHy
eKk3ameHauiuHitu  Komicil.  Akwo nicna  yux emarnie y 30o0bysaya
3anuwaemscsi MeHwe 60 banie, y HbO20 BUHUKae akadeMidyHa
3abopeaosaHicmb, WO rikeidogyembcsi 8i0rnogiOHO 00 [lopsAOKy nikeidauii
akademiyHux 3abopzaosaHocmedl y HYBI'T] http://ep3.nuwm.edu.ua/4273/
HedopmanbHa Ha iHopmanbHa ocBiTa
3006ysauyi oceimu marome rpaso Ha repesapaxysaHHs pelyibmamis
Hags4YaHHS y HegbhopMarsibHil ma iHgbopmaribHiti oceimi He binbuwe HixX 25%
3aeallbHOI KinbKocmi Kpedumie 0c8imHbOI rnpozpamu Ha cemecmp
8i0r108i0OHO 00 [NoroxeHHs nNpo HeghopmaribHy ma iHgbopmarsibHy ocgimy
http://ep3.nuwm.edu.ua/18660/
OHnauH-Kypcu, pe3dyribmamu iKux Moxymbs 6ymu 3apaxoeaHi ik YacmuHa
Kpedumig 0C8imHbOI rpogpamu:
https://www.udemy.com/course/programming-for-avr-microcontrollers/
https://ru.coursera.org/learn/introduction-embedded-systems
https://ru.coursera.org/learn/embedded-software-hardware
MNMpaBuna akagemivyHol 4OOPOYECHOCTI
3006ysay suwoi oceimu rnoguHeH Oompumysamucb 8UMo2 akKadeMiYyHOI
oobpoyecHocmi.
lpu eusierieHHIi ¢ghakmig nMopyweHHs akademiyHoi 0obpoyecHocmi 0 4Yac
cKknadaHHs MoOyribHo20 abo MiOCyMKO8020 KOHMPOIIo (38epmaHHs 00
[Hwux ocib, 3eepmaHHsa 00 I(HWuUX OXxepen iHpopmauii) crpoba
MPUNUHSEMAbCSI.
lpu susisrieHHI nopyweHHs akadeMidyHoi dobpoyecHocmi id Yac rnepesipku
nabopamopHux pobim ouiHka 3a 38im 3 8i0rnoeiOHOI pObomu 3HUXYEMbCS
abo 38im He 3apaxo8yembCsi 3alleXXHO 8i0 CcmyrieHs [opyweHHs
akademiyHoi dobpoyecHocmi.
Bumoru go BiaBigyBaHHA
JlabopamopHi ma npakmu4Hi pobomu rnompebytomb BUKOPUCMAaHHS
nabopamopHoz20 obnadHaHHA, MoMy MOXymb 6ymu eukoHaHi 300bysayem
camocmilHO nuwe 3a HasieHocmi 8 Hbo20 docmyrly 00 aHasl02i4HO20
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http://nuwm.edu.ua/naukova-biblioteka
http://www.nbuv.gov.ua/
http://libr.rv.ua/
http://ep3.nuwm.edu.ua/4273/
http://ep3.nuwm.edu.ua/18660/
https://www.udemy.com/course/programming-for-avr-microcontrollers/
https://ru.coursera.org/learn/introduction-embedded-systems
https://ru.coursera.org/learn/embedded-software-hardware

obrnadHaHHS. B ycix iHwux sunadkax eidsidysaHHs rtabopamopHux pobim €
oboe’sazkoeumMm. Ha nabopamopHux pobomax MOXHa 6uKopucmogysamu
c80i HOymbyKu 0115 rpozpamMy8aHHs MIKPOKOHMPOEePHUX rsam.
BionpaurosaHHsi  nipornyweHux nabopamopHux pobim  8UKOHyembCs
3006ysaydem caMOCMIUHO 3  BUKOPUCMAHHAM  CUMYNSmopie,  SKi
niodmpumyrome 8UKopucmaHe 8 riabopamopHit pobomi obriadHaHHS.
BidnpautoeaHHsi  mpOryweHUx  nekuidHux  3aHamb  nepedbayae
KOHCMeKmygaHHs1 Mamepiasly, 6Ka3aH020 JIeEKmMOPOM, | yCcHe (8 m.u.
ducmaHuitiHo) ornnumyeaHHs 3a orpaybo8aHUM Mamepiasiom.

CknalaHHs1 nporyuweHuUx MoOyribHUX KOHMmMporsie e8i0byeacmbcsi 32i0HO
020/10WIEHD, wo ny6ikyromescsi Ha 207J108Hill CMOopIHUi
https://exam.nuwm.edu.ua/

OHoOBNEeHHA

3micm 0c8imHbOI KOMIMOHEHMU OHO8JTIEMbLCS 8I0NM08IOHO MOWUPEHHS
HOBUX rpakKmuk y rpozpamyeaHHi 3acobie MIKporpouecopHoi mexHiku ma
110518U HOBUX 8a20MUX HayKo8UX O0CsIi2HeHb y Uil 2arsys3i.
3006ysayi suwoi oceimu 8 KiHUi 8UBYEeHHS OucuyuriiHuU Marmb 3Mo2y
3arnporoHysamu 3MIHU 8 x00i onumyeaHHs
https://exam.nuwm.edu.ua/mod/feedback/view.php?id=52821
IHwi cmelkxondepu MOXymb Hadcusramu rponos3uuii wodo 3MiH Ha
e/IeKMPOHHY rowmy riekmopa.

AkapemiyHa MoOOinbHicTb. IHTepHauioHani3auin
3006ysay mae npaso Ha rnepesapaxysaHHs pe3yribmamie Hag4aHHs 3a
rnpozpamamu akademiqyHoi MobiribHocmi 8i0rnogioHo Ao Nopsdky
nepesapaxysaHHsi pe3yribmamie Hag4aHHs1 3a rpozpamamu akademidyHoi
mobinbHocmi HYBITI http://ep3.nuwm.edu.ua/19458/
3006ysay moxe bpamu ydacmb y 8ceyKpaiHCbKUX ma MiXXKHapOOHUX
cmyOeHmMCbKUX osliMriadax i xakamoHax 3 rpozgpamyeaHHs
MIKPOKOHMpPOiepie ma MiKpOorpouecopHUX cucmem.

Jlekmop Peym [1.T., K.m.H., doueHm Kachedpu
asmomamu3sauii, erieKmpomexHiYyHUX ma
KOMITIOMEpPHO- iHmezposaHUxX mexHorsoait
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