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1. Onuc HABYAJBLHOI JUMCIMILIIHHA

HaiimenyBaHHs
ITOKAa3HUKA

["any3b 3HaHb, CHIEIIATBHICTD,
OCBITHS IIpOrpamMa, piBE€Hb
BUII[O] OCBITH

XapaKTepHUCTUKA
HaBYAIBHOI TUCIIUILITIHH
(Oenna ¢hopma naguanms)

Kinekicte kpeautis — 4,5

Kinpkicte MOayIiB — 2

KinpkicTs 3MICTOBHIX
MOJTyJIIB — 2

[auBiTyanbHe 3aBIaHHS
po3paxyHKoBa poboTa

3aranpHa KUIBKICTh TOJUH
KinbKicmb 200UH
ayoumopuux 3ausamo |
3a2abHA KIUIbKICMb 200UH
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KinekicTe THIKHEBUX
TOJMH IS ACHHOT hopmu
HaBYaHHS:

Cemectp 6
AyIuTOpHUX Camocr.
- pobotu —
4 ron. 4,4 ron.

I'any3b 3HaHb:
15 «ABTomaTH3alisa Ta
npunago0yyBaHHs»

CreniajJbHicTh:
151 «ABTOoMaTun3alis Ta
KOMIT FOTEpPHO-1HTErpoBaHi
TEXHOJIOT1T»

OcgiTHs nporpama:
«IHxeHepiss MOOUTbHUX JTOATKIB»

PiBenn BuIoOI ocBiTH:

nepmvii (0akagaBpChKHiA)

O060B’s13k0Ba
IUCLUMINIIHA

HaBuanabHuii pik

2024/2025

Cemectp

6-i
(4-1i — st
cKop. hopMn)

Jlexcnii”

32 roguHU

IpakTH4Hi, ceMiHAPChKi

JlaGopaTopHi

32 roguHu

Camocriiina pooora

71 ronuna

Buja koHTpOJIO

ICIIUT

CniBBiTHOILIEHHS KUIBKOCTI FTOJIMH ayIUTOPHUX 3aHATh IO CAMOCTIHHOT pOOOTH CTAaHOBUTD:
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“AyIMTOpHE HABaHTa)XKEHHS MOXe OYTH 3MeHIIeHe abo 30ilblieHe Ha OAHY TOAMHY

3aJIC)KHO Bi,[[ PO3KJIany 3aHATh.




2. MeTa Ta 3aBJAaHHSA HABYAJbHOI JUCIHILIIHHA

Merta BHBYEHHSI: 3aCBOEHHS 3700yBauaMu MPHUHIMIIB BHYTPINIHHOI OpraHizaiii 6a30BUX
Mojienel ogHOKpHCTaNbHUX MikpokoHTpoJepiB (MK), moOynoBu mudpoBux KOHTpOJepiB Ha iX
OCHOBI Ta METOAMYHHX ITIXOIIB JIO PO3POOKH IX MPOTPaMHOTO 3a0e31eYeHHSI.

3aBaanns. ¢opmyBaHHS y 3100yBaviB (axoBHX 3HAHb 1 MPAKTHYHUX HABUYOK i3 aHANI3y
TEXHIYHOTO 3aBJaHHs Ha pO3pOoOKy U(PPOBOTO KOHTPOJIEpPa Ta OOTPYHTOBAHOTO BUOOPY €IIEMEHTIB
1 poBoi MIKPOCXEMOTEXHIKU JUIs HOTO peaizallii; MPUHIKIIB pO3POOKH 1 TECTYBaHHS €JIEMEHTIB
MPOrpamMHOTO 3a0e3redYeHHss LU(PPOBUX KOHTPOJIEPIB sl 30MpaHHS Ta OOpOOJICHHA HaHUX i
(hopMyBaHHS CUTHAJIIB YIPaBIIIHHS Y pealbHOMY 4acl.

3rifHO 3 BHMOTaMH OCBITHBO-TIPOQECIiHOT MpOrpaMu CTYAEHTH NOBHHHI JOCSTTH TaKHUX
KOMIIETEHTHOCTEH

3aranbni komnereHTHOCTI (3K):
3K 1. 3narHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTHYHHX CHTYAIIisX.

3K 3. 31aTHICTh CHUTKYBaTHCS IHO3EMHOIO MOBOIO.

3K 4. HaBuuku BUKOpUCTaHHA 1HOPMALIHHUX 1 KOMYHIKAI[IHHUX TEXHOJIOT1H.

3K 5. 3aaTHICTH 10 HOLIYKY, 00poOIeHHs Ta aHaji3y iH(opMarlii 3 pi3HUX JKepell.
3K 8. 3maTHiCTh TpaIroBaTH B KOMaH/II.

daxoBi komnereHTHocTi (PK):
®K2. 3pgaTHICTP 3aCTOCOBYBAaTH 3HAaHHS  (I3UKH, EJIEKTPOTEXHIKH, EJICKTPOHIKH 1
MIKPOTIPOIIECOPHOT TEXHIKM B 00Cs31, HEOOXITHOMY IJIsi PO3YMIHHS TIPOIECIB B CHCTEMax
aBTOMATH3AIlil Ta KOMITIOTEPHO-IHTETPOBAHUX TEXHOJIOTISIX.
®K5. 3pmatHiCTh OOTPYHTOBYBATH BHOIp TEXHIYHMX 3acO0IB aBTOMAaTH3allii 13 3aCTOCYBaHHSIM
1HKeHepil MOOUTbHMX JOJAaTKiB Ha OCHOBI PO3YMIHHA NPHUHIMMIIB iX poOOTH aHami3y ix
BJIACTUBOCTEH, MPHU3HAYEHHS 1 TEXHIYHUX XapaKTEPUCTUK 3 ypaxXyBaHHSIM BHMOI 1O CHCTEMHU
aBTOMaTH3allii 1 eKCIuTyaTal[liHuX yMOB; HaJaro/pKyBaTH TEXHIYHI 3acOOM aBTOMAaTH3allii Ta
CUCTEMH KEepyBaHHS.
®K 6. 31aTHICTF BUKOPUCTOBYBATH JIJIsl BUPIMICHHS NpodeciiHuX 3aBAaHb HOBITHI TEXHOJIOTIT y
rajxysi aBTOMaTH3allii, 13 3aCTOCyBaHHSAM IH)XXEHEpil MOOUIPHUX JOJATKiB, Ta KOMII FOTEPHO-
IHTErpOBaHUX TEXHOJIOTIH, 30KpeMa, MPOEKTyBaHHS OaraTopiBHEBUX CHUCTEM KepyBaHHS, 300py
JAaHUX Ta iX apxiByBaHHs i1 GopMyBaHHS 0a3u JaHHWX IMapaMeTpiB IMpolecy Ta iX Bizyamizailii 3a
JOTIOMOT 010 3aC001B JTIOAMHO-MAIIMHHOTO 1HTEpdEHcCy.
@®K 7. 3paTHicTh OOIPYHTOBYBATU BUOIP TEXHIYHOI CTPYKTYPH Ta BMITH PO3POOISTH NMPUKIIAJHE
nporpaMHe 3a0e3neyeHHs I MIKPOIPOIIECOPHUX CUCTEM KepyBaHHs Ha 0a3i JJIOKaIbHUX 3ac001B
aBTOMAaTH3aIlil, MPOMUCIOBUX JIOTTYHUX KOHTPOJIEPIB Ta MPOrpaMOBAaHUX JIOTIYHUX MATPHUIb 1
CUTHAJIbHUX MPOLIECOPIB.

IIporpamui pe3y1bTaTH HABYAHHA:
ITPH3. BmiTtn 3aCTOCOBYBATH cydacHi iHpopMaliifHi TEXHOJIOTI] Ta MaTH HaBUYKH pO3p06J'I}ITI/I
JITOPUTMU Ta KOMIT IOTEpHI MPOTpaMy 3 BUKOPUCTAHHSIM MOB BUCOKOTO PiBHSI Ta TEXHOJIOT1H
00’€KTHO-OPIEHTOBAHOI'O POTPaMyBaHHs, CTBOPIOBATH 0a3M JaHUX Ta BAKOPUCTOBYBATH IHTEPHET-
pecypcH.
ITPHA4. Posymiru CyTh MpOLECIB, IO BiAOYBAIOTECS B 00’€KTaX aBTOMATH3alil B ramysi iFkeHepii
MOOLTBHHX J0JaTKIB Ta BMITH POBOMTH aHANIi3 00’€KTIB aBTOMATH3AII] 1 06rpyHTOByBaTH BUOIp
CTPYKTYpH, aJlFopI/ITMlB Ta CXeM KepyBaHHS HUMHU Ha OCHOBI pe3yJIbTaTIB JOCIIHKEHHS iX
BJIACTUBOCTEH.
[TPHS. 3natu npuHUKITY poOOTH TEXHIYHUX 3aCO0iB aBTOMAaTH3allii B raiy3i iHkeHepii MOOUTbHUX
JOJaTKIB Ta BMITH OOIPYHTYBATH iX BUOIp Ha OCHOBI aHaJIi3y X BIACTMBOCTEH, MPU3HAYEHHS 1



TEXHIYHUX XapaKTEPHCTHK 3 ypaxyBaHHIM BUMOT 10 CHCTEMH aBTOMATH3aLlii Ta eKCIUTyaTalliifHIX
YMOB; MaTH HaBUYKH HAJIATO/KEHHS TEXHIYHUX 3aC001B aBTOMATH3AIlIl Ta CUCTEM KEpyBaHHS.
I[TPH10. Bwmitu oOrpyHTOBYBaTH BHOIp CTPYKTYpU Ta pPO3POOJIATH TPHKIAIHE MPOTpPaMHE
3a0e3reyeHHs] i MIKPOMPOIECOPHUX CHCTEM VIpaBIiHHA Ha 0a3i JOKAIbHHX 3ac00iB
aBTOMATH3aIlil, MPOMHUCIOBUX JIOTIYHMUX KOHTPOJIEPIB Ta MPOTPAMOBAHMX JIOTTYHUX MATPHIb 1
CHUTHAJIBHUX MTPOIIECOPIB.

IIpepexBizuTu:

Bumia matematuka. AnroputMizaiisi Ta nporpamyBanas. OcHOBU MeTpodiorii. Enexrponika
Ta OCHOBU CXEMOTEXHIKH.

KopexBizutu:

Komm’rotepHi mepexi Ta koayBaHHS 1H@opManii. Teopiss aBTOMaTH4YHOIrO YHpPAaBIIiHHS.
Jatuuky cuctem aBToMaTtu3zailii. J[McTaHIITHO-KEpOBaHi MPUBOJN CUCTEM aBTOMATHUKH.

IMocTpekBizuTH:

Po3pobka 1mdpoBux cuctem ympaBiiHHA. [IpoekTyBaHHS CHCTEM  YIPaBIIIHHS.
Kaanigikariiitna pobora 6akanaspa.

3. IIporpama HaB4YaJIbHOI JUCUHUILIIHA

Cemectp 6
Mopayas 1. ApxiTekTypa i mporpaMmyBaHHSI OJHOKPHCTAJbLHMX MiKPOKOHTpOJepiB
cimeiictrea MCS-51

3micTroBuii Moay b 1. ApxXiTeKTypa i mporpaMyBaHHsI OJHOKPHUCTAJIbHUX MiKPOKOHTPOJIEpPiB
cimeiicrea MCS-51

Tema 1. Berynm go aucnumiiind «MiKpOKOHTpoJiepH B CHCTEMax YNpPaBJIiHHSD).
Knacudgikanis mikponpouecopis. Oco0uBOCTI apXiTeKTypH Ta MPOrpaMHOro 3ade3nev4eHHs
uudpoBux KoHTpoJepiB. [IpeacraBieHHs: JaHUX B KOHTPOJIepax
[IpenMer BuUBYEHHS 1 3aAayl AUCHUIUIIHM «MIKpOKOHTpOJEpU B CUCTEMaxX YIpaBIiHHS». Tumnosa
CTpyKTypa UHU(pPOBOI CHCTEeMH YIOpaBIiHHA. 3B’SI30K 13 TMOMEpeAHIMH Ta HACTYIHUMU
mucuumtiHaMu. O JiTepaTypHUX JpKepesl. MIKponpoLecopHUuil MpHUCTpi K amapaTHO-
nmporpaMHUi  3acid peamizamnii  ajaropuTMiB  ympasiiHHsA. Knacudikaiiss MIKpOMpoIecopis.
Oco06IMBOCTI apXITEKTYpPH Ta MPOTPAMHOIO 3a0e3reueHHs U(POBUX KOHTPOJIEPIB. APXUTEKTypa
@®on Heiimana 1 ['apBapaceka apxutektypa. llpukinagy OGOpPTOBHX MIKPOIPOIECOPHUX CHCTEM
kepyBaHHs. DopMaTH JaHUX B KOHTPOJIEpaAX.

Tema 2. AnapaTHi pecypcu MikpokoHTpoJiepiB cimeiictBa MCS-51
Cknag cimelictBa MikpokoHTposiepiB MCS-51. ®ynkimionansHi ocobnuBocti MK. Crpykrypa,
(GyHKIIIOHAaTBbHI MOXJIMBOCTI Ta amapaTHO-IIPOrpamMHi pecypcu MIKPOKOHTpOJNEpiB CciMeHCcTBa
MCS-51. Jloriuna opranizanis nam’ati B MCS-51. Ctpykrypa pe3uneHTHOI nam’ati. PericrpoBuit
¢aiin, crek, perictpu cneniaabHUX QYHKIIH. 30BHIIIHS 1aM’SThb.

Tema 3. Cucrema komaHa i cmocodum ajapecanii JaHMX B MIKPOKOHTpoJiepax.
Po3po0Jsiennst nporpam moBamu Acem0iep ta Ci
CucrteMa KOMaHJ Ta IPUHIMIIN NIPOrpaMyBaHHs MikpokoHTposepiB MCS-51. dopmatu komaH] Ta
cnocoOu anpecanii naHux. OcoOMMBOCTI YMTaHHS Ta BUKOHAHHA KOMAaH[, MAlIUHHUN IHKII.
CtpykTypa mporpamu, 3acobu peanizallii CTPYKTYPHHUX €JIEMEHTIB HpOrpaMH IMpH 3aCTOCYBaHHI
MoOB mporpamyBaHHa AcemOiiep Ta Ci. Ctek sk 007acTh ONEpaTHBHOI Mam’sATi i3 MPOTOKOJIOM
noctyny FILO. Anapathi Ta mporpamHi 3aco0u 3abe3neuenHst nporokoiy FILO. Bukopucranus
CTEKY IPH BUKOHAHHI MiIporpam

Tema 4. Peanizanisi nepudepiiinux ¢pynkuiii y mikpoxontpoaepax. Ilapaseasni noptu
BBe/leHHSI-BUBe/IeHHs MikpokoHTposepiB MCS-51
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Peanizaniss mepudepiinux (yHKIIH y MIKpompolecopHuX cuctemax. [lopTu mapanenpbHOro Ta
MOCIIIOBHOTO BBEACHHS-BUBEICHHS AaHuX. lIpoToxonu oOMiHY NaHMMHM MDK TPOLIECOPOM Ta
30BHIIHIME npucTposiMu. [loptr BBeneHHs-BuBeaeHns y ckinaai MK MCS-51. Bzaemonist MCS-51
13 30BHIIIHBOIO TIaM SATTIO. XapaKTepucTuKa nepudepinaux 6mokiB y ckaaai MCS-51 ta npununu
ix B3aemoii 3 mporecopom. IligkmoueHns 3aco0iB BioOpaKeHHS JaHUX.

Tema 5. CTpykTypa i BUKOPUCTaHHSA TaliMepiB Yy MiKpOKOHTpoJIepax
Peanizaniss pyHKmiii yacy 3a JomomMororo TaiiMepiB muppoBuX KoHTpoJiepiB. CTpyKTypa, pexkKuMu
poOoTH, MporpaMHE HACTPOIOBAaHHS TaiiMepiB y ckiaai MikpokoHTposiepiB MCS-51. Po3paxyHok
napamMeTpiB HaCTPOIOBAHHS TaliMepiB.

Tema 6. ITocainoBuuii mopt UART B MikpokoHTpoJepax
CrpykTypa Ta NpUHLMIIK BUKOpPUCTaHHA nociigoBHoro nopty UART y cknani MIKpOKOHTpOJIEpIB
MCS-51. Po3paxyHok pexuMiB poOoTH Ta nmporpamue HacTporoBanHs UART.

Tema 7. O6poOka nepepuBaHb y MiKPOKOHTpPOJIepax
[loHsATTS TpPO TmepepHBaHHA NPOTpaMH Ta TNPUHIWNN OOpPOOJICHHS TEpepHBaHb Yy
MiKponporecopHux cuctemax. CTpykTypa Ta (¢yHKIIl KOHTposiepa mnepepuBaHb. OOpoOieHHS
nepepuBaHb B MikpokoHTpojepax MCS-51. [IpuHuunu nporpaMHOTO HaCTPOIOBAHHS KOHTpOJIEpa
NepepHUBaHb.

MoayJ/ibHUIT KOHTPOJIb: 3axuCT JabopaTopHUX poOiT. MoaylbHa KOHTPOJIbHA POOOTA.

Mopyas 2. lllunna apxiTekTypa KOHTpoJiepa Ta aHaJoro-uugposi intepgeiicu

3micToBuii MmoayJib 2. llndposi kKoHTpoOJIEpH 3 HIMHHOI APXITEKTYPOIO

Tema 1. Peanizanis ¢pynkuiii i nuckpernux aromatiB Ha MK.
Oco6nuBocTi peanizaitii TabnmmuHux GyHKIH. Peanizais TucKkpeTHHX (KIHIICBUX) aBTOMATIB.

Tema 2. Oco6mBOCTI MOOYA0BH IHIMHHOI APXITEKTYPH KOHTPOJIEPiB
[lluana apxitekTypa sAK 0a30BUU TPUHIMI TOOYIOBH OOYHMCIIOBaIBHUX mpucTpoiB. I[luHHI
pecypcu MIKpOKOHTpoJsiepiB. MiHiMalibHa KOHITypallisi MiKpoKoHTpoJsiepHoi cuctemu. [llunHa
apxiTeKTypa Ha OCHOBI mociigoBHUX muH. [[IlnHHA apXiTeKTypa Ha OCHOBI MapajieIbHHUX IITUH.

Tema 3. Po3paxyHok ejieMeHTIiB napaJjiejibHoOI IIUHHOI apXiTeKTypH
[ToGymoBa OydepHUx KackaaiB cUCTeMHHX IMuH. Jliarpama ¢opMyBaHHsS CHUTHAJIB YNpaBIIiHHS.
Posnoain agpecHOro npocTopy KOHTPOJIEpa 1 METOMKA PO3PAXYHKY aJpeCHUX CEIEKTOPIB.

Tema 4. Ananoro-unugposBi inTepdeiicu MikponpouecopHUX CUCTEM
TumnoBi CTPYKTYypH KaHAIIB aHAJIOrO-IIU(GPOBOrO BBEJCHHS-BUBEIACHHS. ba3oBi ¢yHKIIOHATBHI
cxemu aHanoro-mudposux nepersoproBadiB (ALIT) 1 nudpo anamorosux nepersoproBadiB (LIAIT).
XapakTepucTuKa TPOTOKOJIB OOMIHY gaHuMu. [lpukiagm amapaTHO-IpOTpaMHOI peaizaiii
KaHaJIIB aHAJIOTO-IIM¢poBOro rnepersopeHus [ 14, posain 6].

MoayabHuIl KOHTPOJIb: 3axucT 1ab0opaTopHUX poOiT. BukoHaHHS 13aXUCT PO3PAXyHKOBOT
poboTu Nel. MoaynpHa KOHTpOJIbHA pOOOTA.

4. CTpyKTYypa HaBYAJIBHOI JMCHUIIIHH

KinbkicTs roanu
HazBa 3MiCTOBHOTO MOAYIA 1 TEM VceboTo V Tomy unci
1 i 1a0. C. p.
1 2 3 4 5 6
Cemectp 6
Moayas 1

3micToBuii MoayJib 1. ApxiTekTypa i mporpaMyBaHHs OJHOKPHUCTATBHUX MIKPOKOHTPOJICPIB
cimerictea MCS-51

14 4 — 4 6

Tema 1. Beryn 1o tucuuiiing
«MIKpOKOHTpOJIEpU B CHCTEMax




ynpaBiiHHS». Kinacudikaris
MIKpOIIPOIECOpPiB. ApXiTeKTypa i
nporpamue 3a0e3rneueHHs Hu(poBUX
KoHTpojepiB. [IpencraBineHHs qaHUX B
KOHTpOJIepax
Tema 2. AmapatHi pecypcu 5 5 B B 3
MIKPOKOHTpoJiepiB cimeiictBa MCS-51
Tema 3. Cuctema komaHz i ciocoou
ajipecarrii JaHuX B MIKPOKOHTPOJIEPAX. 14 4 B 4 6
Po3pobxka nporpam moBamu Acemoiep
ta Ci
Tema 4. Peanizauis nepudepiiHux
(GyHKII y MIKpDOKOHTpOJIEpax. 12 2 B 4 6
[TapanenbHi TOPTH BBEIECHHS-
BuBeaeHHss MK MCS-51
TevMa 5: CprKTypa 1 BUKOPUCTaHHS 20 5 B 8 10
TaliMepiB Y MIKPOKOHTpOJIEpax
Tewma 6. Tlocnigosuuit mopt UART B 6 2 4
MIKpOKOHTpOJIEpax
TpMa 7. O6poOka nmepeprBaHb y 12 2 4 6
MIKpOKOHTpOJIepax
MoayJ/ibHUI KOHTPOJIb. MoaylbHA 5 B B B 5
KOHTPOJIbHA po0OOTa.
Pa3om 3a 3micToBHUM MoayJiem 1 85 18 — 24 43
MoayJs 2
3micToBHUIT Moayab 2. [llnaHa apXiTeKTypa KOHTpOJepa Ta aHajaoro-1udposi iHTepdeiicu
Tewma 1. Peamizaris hyHKITIH 1 4 2 3 3 5
JTUCKpPETHUX aBToMaTiB Ha MK
Tema 2. Oco6nmuBOCTI MOOYI0BH 14 4 3 4 6
HIMHHOT apXITEKTYPH KOHTPOJIEPIB
Tema 3. Po3paxyHok eﬂeMeHTiB 6 4 B B 5
napajieabHOI IMWHHOT apXiTEKTypH
T§Ma 4. Ananoro-tiudposi inTepdeiicu 14 4 3 4 5
MIKPOITPOIIECOPHUX CUCTEM
BukoHaHHS po3paxyHKOBOi 10 B B B 10
po6oTu Nel.
MoayJ/ibHUI KOHTPOJIb: MoaynbHa 2 B B B 5
KOHTPOJIbHA po0OTa.
Pa3om 3a 3MicTOBHMM Moy iem 2 50 14 - 8 28
Ycboro 3a moayasimu 1, 2 (cemectp 6) 135 32 - 32 71
KonTpouabHuii 3axix — cemecTpoBuii
icmur
5. Temu ceMiHAPCHKUX 3aHATH
No KinbkicTs
Hasga Temu
/1 TOJINH

He nepen6aueno

Pazom




6. TeMM NPAKTHYHMX 3aHATH

No KinbkicTh
Hasga temu
/1 TOIUH
He nepenbdaueno
Pazom
7. Temu 1a00paTOPHUX 3aHATH
No KinpkicTh
Ha3Ba temn
/o TOJUH
1 | PoGora 3 popmMaramMu 4UCTOBUX JIAaHUX B OOUMCITIOBAIBHUX CHCTEMAX 4
2 | CtpykTypa 1 IpUHIIUIN pOOOTH 3 IHTETPOBAHUM CEPETOBHIIEM
po3poOku porpamuoro 3abesnedenus MCStudio. OcHoBH Po3poOKH 4
nporpam MmoBamu AcembOiep ta C mist MK cimeiictea MCS-51
3 | BBenenns 1 BuBeeHHS JaHUX yepe3 napanensHi noptu MK-cucremu. 4
Peanizariist anropuTmMy KiHIIEBOTO aBTOMAaTa Ha OCHOBI TaOJIHIlI CTaHIB
4 | AmapatHO-TIporpaMHe BUMIPIOBaHHS YaCTOTH 30BHINTHIX IMITYJIbCIB 4
Ha 0cHOBI TaiimepiB MK
5 | BumiproBaHHs TpUBaJIOCTI 30BHILIHIX IMITYJIbCIB Ta OCHOBI TaiimMepa 4
6 | [IporpamyBanns peaxiiii MK Ha 30BHIIITHI 1TOii Ta anapaTHO- 4
nporpamHe (popMyBaHHs IHTEPBAJIIB Yacy Ha OCHOBI TaliMepiB
7 | TecryBaHHs 3amam’ITOBYBaJIbHUX MPUCTPOIB y ckiaai YHMC 4
8 | KepyBanus po06oTor0 aHAJIOTO-1IM(PPOBOTO MTEPETBOPIOBaYA Ta 4
nepecwianis ganux Ha [IEOM
Pa3om 3a cemecTp 6 32
8. Camocriiina pooora
No KinbkicTs
Hasga temu
n/a rOQVH
1 | Knacudikaris MmikponpoiiecopiB. ApXiTeKTypa i mporpaMHe 3a0e3neueHHs 6
nudpoBux kKoHTposiepiB. [Ipeacrapinenns qanux B KoHTposiepax (M1-T1)
2 | AmapatHi pecypcu MikpokoHTpoiepiB cimerictea MCS-51 (M1-T2) 3
3 Cucrema KOMaH/I 1 crocoOu aapecarlii JaHUX B MIKPOKOHTpOJIepax. 6
Po3pobka nporpam moBamu Acem6Ouep ta Ci (M1-T3)
4 | Peanizauis nepudepiiftHux QyHKIIH Y MIKPOKOHTpPOJIEpAX. 6
[Tapanenbui noptu BBeaeHHA-BuBeaeHHsI MK MCS-51 (M1-T4)
5 | Crpykrypa i BUKOpUCTaHHS TaiiMepiB y MIKpoKoHTpoJiepax (M1-T5) 10
6 | HocninoBuuit mopt UART B mikpo koHTposepax (M1-T6) 4
7 | O6poOka nepepuBanpb y MikpokoHTpojepax (M1-T7) 6
8 Peanizanis ¢ynkiii i tuckpetHux apromatis Ha MK (M2-T1) 2
9 | OcobnuBocTi oOYI0BH NIMHHOT apXITeKTypu KOHTpoJiepiB (M2-T2) 6
10 | Po3paxyHOK eJIeMEeHTIB mapajesibHO1 HIMHHOT apXiTekTypu (M2-T3) 2
11 | Ananoro-uudposi inTepdeiicu MikponporecopHux cucreM (M2-T4) 6
12 | BukoHaHHs po3paxyHKoBOoi po6otu Nel Ha TeMy «P0o3paxyHOK aJpecHOro 10




cenektopa Juist MII-cuctemMu 3 MIMHHOIO apXITEKTYPOIO».
(Monynb 2 — Temu 2, 3)

13 | HanucanHst MOAYJIBHUX KOHTPOJBHUX POOIT 4
Pazom 71

9. InauBiAyaJbHI 3aBIaHHS

. ) KinpkicTh
Haz3Ba iHauBiyanbHOTO 3aBJaHHS
rOJIuH
Buxonanns po3paxyHkoBoi po6otu Nel Ha TeMy «Po3paxyHOK agpecHOro 10

cenektopa st MII-cuctemu 3 LIMHHOIO apXITEKTYPOIO».
(Monayne 2 — Temu 2, 3)

10. MeToan HaBYAHHS
[IpoBeneHHss ayAUTOpPHMX JIEKLIH, JTaOOPaTOPHUX 3aHATh, IHAMWBIAYyaJbHI KOHCYJIbTAlLll (3a
HEOOXITHOCTI), CcaMOCTiiHa poOOTa CTYyNEHTIB 3a MarepiajiaMH, OIyOJiKOBaHUMHU Kadeaporo
(MeToMYHI TOCIOHUKN).

11. MeToau KOHTPOJII0
[IpoBeneHHs TOTOYHOTO KOHTPOJIO Y BUIIIAAI 3aXHUCTY JIaOOpPAaTOPHUX pOOIT, 3aXUCTY

THAMBITYaJIbHOT PO3pPaxyHKOBOI pOOOTH BIAMOBIMHO J0O 3MICTOBHX MOJYJIB 1 T€M, BHKOHAHHS
MO/TyJIbHOT KOHTPOJIbHOT po00TH; (hiHATBHUHN (CEMECTPOBHUI) KOHTPOJIb — ICIIHUT.

12. KpuTepii oniHIOBaHHSI Ta PO3M0ija 0aJiB, sIKi OTPUMYIOTh CTYA€HTH

12.1. Po3moain 6aiB, sIKi OTPUMYIOTh CTYJAEHTH (KUTbKICHI KPUTEPii OI[IHIOBAHHS )

Cki1a10B1 HaBYIEHOT Bamnu 3a onHe 3aHaTTS KinbkicTh 3aasaTh | CyMapHa KUIbKICTh
pob6oTtu (3aBmaHH:A) (3aB/1aHb) OasiB
Cemectp 6
3micToBHUIT MOaYJIb 1
BukonanHus 3...5 6 18...30
J1a00paTOpHUX POOIT
3axuct nabopaTtopHUX 3...5 6 18...30
pooir
MonynbHUN KOHTPOJIb 3..5 1 3...5
3MicTOBHUI MOAYJIb 2
Bukonanus 3...5 2 6...10
1a00paTOpHUX poOIT
3axucT 1abopaTopHUX 3...5 2 6...10
poOir
3axuct PP Nel 3...5 2 6...10
MonynbHUN KOHTPOJIb 3...5 1 3...5
Ycboro 3a cemectp 6 60...100




10

CemecTpoBHid KOHTPOJIb Y BUIJISL ICIUTY MPOBOAUTHCS Y pasi BIIMOBH CTyZAEHTa Bix OajiB
MOTOYHOTO TECTYBaHHS I 3a HAsABHOCTI JOMycKy a0 icruty. Ilig Yac ckiagaHHS CeMeCTPOBOTO
icuTy/3aliKy CTY/IEHT Ma€ MOXJIMBICTh OTpuMatu Makcumym 100 Gais.

Biner nuis icnuty cKIama€eTbes 3 TPHOX 3anuTaHb. llepiie 3anmuTanHs — TCOPETUYHE,
MaKCUMaJlbHa KUTBKICTh OaniB craHOBUTH 20. [lpyre 3anuTaHHs — 3a/1a4a 11l pO3B’sI3aHHS,
MaKcHMallbHa KUTBKICTh OamiB — 40. Tpere 3anutanHs — 1aboparopHe (CTEHIOBE), MaKCUMaIbHA
KiTbKicTh OairiB — 40.

[puknagu ek3ameHnaniiHux OineriB
binem 1
1. Teopernune 3anutaHHs. CTpPyKTypa OJHOKPHUCTaIbHOrO MikpokoHTposepa MCS-51.
Enextpuunuii iHTepdeiic, rpynu BuBoAIB. MiHIMasIbHA 1 IMHHA KOHDIrypalisi MIKpOKOHTPOJIEPHOI
cucremu. MakcuMaabHUE Ol 3a MpaBUIIbHY BIIMOBIIL — 20 OaiB.
2. 3agava 175 po3B’sizanHs. Po3paxyBaTu aipecHHid CEIEKTOP /ISl YIIPABIIHHS MIKPOCXEMaMH
nam’sTi Takux 00’emiB: o6macte [1311 — 8K, movarkosa aapeca 2000H; ob6macte O3I1 — 2x8K,
noyaTtkoBa agapeca 4000H. [ToOynyBat cxemy po3paxoBaHOTO aIPECHOTO CEIEKTOpa.
MaxkcuManbHHH Oa 3a paBWIbHY BiAMOBiIs — 40 GaiB.
3. JlabopaTtopHe (cTeHaoBe) 3aBaaHHs. Po3pobutu mporpamy Mmoo Ci gis MCS-51, ska
MUKIIIYHO peanidye Taki Aii Ha creHal Y YMC: 3untye moTouHe 3HAYCHHS 3 JIHIAKY TIEpeMHUKadiB
(ampeca 3I1J] OFFF2h); skmo 6it 3 mopiBaioe 0, To BuBoauTh Ha CCI 3HaueHns 15, iHakmie —
3naueHHs 20; skmio Oit 4 nopiBHIOE 1, TO BMuKae JiHiiiKy cBitnomioniB (aapeca 3I1J] OFFF1h),
IHAKIIIe TaCUTh JIHIAKY CBITJIONIONIB. MakcuMaIbHUM Ol 3a nmpaBuiIbHY BiIIOBiIs — 40 OariB.

binem 2

1. Teopernune 3anutanHs. [lapanensanii nporpamoBanwnii iHTepdeiic (ITI11) moaemi 82C55 1 ioro
3aCTOCYBaHHS B OOYHMCIIOBAJIBHUX CHCTEMax. MakcuMaiabHUN Oall 3a mpaBUibHY BianmoBigs — 20
6amniB

2. 3apava njs po3B’si3anHsi. [IpeacraButu 3nauenns -50 B popmarax «l{ine apyx6aiitoBe 31
3HAKOM» 1 «3 TUIaBalOvY0I0 Kparkor 3 6aiTay. MakcumanbHU Oat 3a MpaBHIIbHY BiMOBIIbL

— 40 6amnis.

3. JlaGopaTopHe (cTeHI0Be 3aBJAaHHsA): 3AIHMCHUTH MOJEIOBaHHS poOoTH nemudpartopa (3x8) B
cepenosuiii Electronics Workbench. Bukopucratu mozens pemmdparopa Generic 3-to-8 Dec 3
0i6mioTexu nudposux Mikpocxem Digital. MakcumanbHui 6ai 3a nmpaBuiIbHY BifnoBias — 40 Oaiis

ITix yac ckiIagaHHsA CEMECTPOBOTO ICITUTY 37100yBay Ma€ MOKJIMBICTh OTpUMaTh Makcumym 100
OaJis.

Kpurepii oninroBanHs po00oTH 3100yBa4ya NPOTATOM CeMeCTpPy

3anoBinbHo (60-74 6aiB)

3n00yBay BOJIOJIIE TEOPETUYHHUM MaTepialoM HE B IMOBHOMY 00cs31, JOMYCTUB MOMWIKH Y
BUpILIEHH] 3aJ1a4i a00 MPAKTUYHOTO (J1JaOOpaTOPHOT0) 3aB/AaHHs, HOro BIAMOBI/I HA 3alIUTAaHHS HE €
IMOBHUMH, a00 € MOMHIKOBHUMH. Jla€e HETOUYHI Ta HEIOBHI BIAIOBIAI HA JOJATKOBI 3alMTaHHS.
3axucTUB BCl IHAMBiNYyadbHI 3aBAaHHsA (1abopatopHi pob6otu Ta PI'P) Ta MOaynbHI KOHTpOJIBHI
poOOTH 13 OLIIHKAMH B MEXaxX BKa3aHOT'O /liala3oHy.

Ho6pe (75-89 baJiB)

3100yBay Mae TBep/i 3HAHHSA 3 TEOPETHYHOI YaCTUHH TUCIMILIIHM, PO3B’sA3aB 3aJayy MpPaBUIbHO,
aJie HepalioHAIbHUM cIOcOOOM, BUKOHAB MpakTUUHE (J1abopaTopHe) 3aBaHHs, ajie Horo BiAmoBil
Ha JIesKl 3alUTaHHS HE € MOBHUMHU. J[aB HETOUHI BIAMOBiAL HA TEOPETUYHI JOJATKOBI 3allUTaHHS.
3axucTUB BCl IHAMBiNYyanbHI 3aBAaHHs (1abopatopHi pobotu Ta PI'P) Ta MoaynbHI KOHTpOJIBHI
poOOTH 13 OLIIHKAMH B MEXaxX BKa3aHOT'O Jiana3oHy.
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Binminno (90-100 6aJiB)
3m00yBay TBep10 3HaE: 6a30B1 PYHKIIIOHAIBHI €IEMEHTH 1 OJIOKH IU(PPOBOT CXEMOTEXHIKH ; METOIH
PO3paxyHKy napaMmerpiB OJOKIB nH(POBOT CXEMOTEXHIKH, TUIIOBY CTPYKTYPY OJHOKPHCTAIBHOTO
MiKpOKOHTpOJIepa MPUHIUIHN HoT0o (PyHKIIOHYBaHHS i HO6y[[OBI/I un(i)pOBoro KOHTpoJiepa Ha Horo
OCHOBI; THUIIOBY CTPYKTYPY OOUYMCIIIOBAJILHOI CHCTEMH i3 IIMHHOIO OPraHi3ali€lo; CXeMOTEXHIYH1
pillleHHs Ui BBEACHHS 1 BHBEICHHS AHAJIOTOBHX 1 JUCKPETHUX CHUTHANIB 13 HU(PPOBOTO
KOHTpOJIEpa; MPUHLIUIH NOOYA0BY 1 MPOEKTYBaHHS MPOTPAMHOTO 3a0€3MeYeHHS OJHOKPHUCTAIBHUX
MIKPOKOHTPOJIEPIB; y3aralbHEHY METOUKY MPOESKTYBAHHS KOHTPOJIEPA ISl CHCTEMH YIIPABIIiHHS.
[Ipu mpomy 3700yBay, BUKOPHCTOBYIOUHM 3HAHHS 3 JAWCIHIUIIHM, MOBHO Ta IPaBUIBHO
BIJINIOB1/Ia€ Ha BCl MUTaHHA, sIKI OyJW MOCTaBIIEH] Mepes HUM. Y BCIX BIIMOBIIAX 3100yBau HE
JOTYCTUB CYTTEBUX HETOYHOCTEW, BUIBHO KOPHUCTYETHCS HABYAJBbHOIO Ta HAYKOBO-TEXHIYHOIO
JTEpaTypol0 3 MHUTAaHb AUCHUUILUIIHU. 37100yBad MPOSIBIISIE BMIHHS JIOTTYHO 1 YITKO CKJIACTH CBOIO
BIJINOBIb, PO3B’SA3aTH TUIIOBY 33Jayy Ta IPAKTHUYHE 3aBJaHHSA, a TAaKOX BIAMOBIZAaTH Ha BCI
JIOJIaTKOBl TUTAHHS. 3MEHIIEHHsI KUIbKOCTI OamiB B Mexax 90...100 MoxiauBe MPU HETOUYHHUX
(hopMyTIOBaHHAX y BIAMOBIIAX HA JOJATKOBI 3alTUTAHHS.

HeoOxinuuii 00csT 3HaHb TSI OJIEpP>KaHHS TIO3UTUBHOT OITIHKH:

— 0a30B1 QyHKIIIOHAIbHI €JIEMEHTH 1 OJIOKH HU(POBOI CXEMOTEXHIKH;

— METOJIMKH PO3paxyHKy mapameTpiB OJOKIB ITU(POBOT CXEMOTEXHIKH;

— THUNOBY  CTPYKTYPY  OJHOKPHCTAJIBHOTO  MIKPOKOHTpOJEpa, MPUHIMIK  HOTO
(G yHKIIOHYBaHHS 1 T00y10BU IIM(PPOBOTr0 KOHTPOJIEpa Ha HOTro OCHOBI;

— THIOBY CTPYKTYPY OOUHCITIOBAIBHOT CUCTEMH 13 IIMHHOIO OpPTaHi3aIli€lo;

— CXEMOTEXHIUHI pIllIEHHS JJIs1 BBEJCHHS 1 BUBEJCHHS aHAJIOTOBUX 1 JUCKPETHUX CUTHATIB
13 MU¢POBOTO KOHTPOJIEPA;

— 3araJibHi TOPUHIUNKA TOOYAOBHM 1 TIPOCKTYBaHHS MPOTpaMHOTO  3a0e3redyeHHs
OJTHOKPHUCTAIILHUX MIKPOKOHTPOJIEPIB;

— y3arajbHEHYy METOJUKY MPOEKTYBaHHS KOHTPOJIEpA I CUCTEMU YIIPABIIIHHS.

HeoOxinuuii 06¢csaT BMIHB JUIsl OJIEp’KaHHS TO3UTUBHOT OIIHKU:
— PpO3paxoBYyBaTH THUIMOBI (PYHKITIOHAIBbHI 0JI0KH 1TU(PPOBOT CXEMOTEXHIKH,
— dopmyBaTu (HyHKIIIOHATBHY 1 MPUHIIMIIOBY CXEMH ITU(POBOTO KOHTPOJIEPA;
— CTBOPIOBATH QJITOPUTMIYHE 3a0€3MEUeHHsI ISl BHPIMICHHS KOHTPOJIEPOM THIIOBUX
(hyHKIIIOHATBLHUX 33714 YIIPaBJIiHHS,
— CTBOPIOBATH 1 TECTYBATH MpOrpaMHe 3a0e3neueHHs u(poBOro KOHTPOJIEpA.

HIxana ouinoBaHHsA: 0aJbHA | TpaAUIiiiHA

. OriHKa 3a TPaJAUIIIHHOO IITKAJIOK0
Cyma Ganis : _ :
Icnut, nudepenmiiioBanuii 3ajik 3anik
90 — 100 Bigminuo
75-89 Ho6pe 3apaxoBaHO
60 -74 3a10BUIBHO
0-59 HesanoBineHO He 3apaxoBaHno

13. MeTtoanuHe 3a0e3nme4eHHS

Koncnekr nexuit 3 qucuumuiiag « MiKpoKOHTPOJIEpH B cUCTeMax yrnpaBiiHHsa». 2024 p.
MetoanyHi BKa3iBKH 1 3aBAaHHS 10 BUKOHaHHs JJabopaTopHUX poOiT B cemecTpi 6. 2024 p.
MetoanyHi BKa3iBKH 1 3aBAaHHS 10 BAKOHAHHS po3paxyHKoBoi poboTu Nel, 2024 p.
IarerpoBane cepenopuiie MCStudio. IncTpykuis kopucryBaua. 2012 p.

el N>
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VYHuiBepcanpHa yuOoBa MikpokoHTposiepHa cucrema Y YMC. Texuiunuit onuc. 2010 p.

Cucremue nporpamue 3a6e3nedents Y YMC. [Herpykiist kopuctyBada. 2010 p.

7. MeroauuHi pexoMeHgamii 3 po3poOKH MPOrpaMHOro 3a0e3MEeYeHHS B IHTETPOBAHOMY
cepenosuiii MCStudio mosoro C. 2016 p.

8. IlpoekryBanus nudpoBux kouTpoiepis. / B. I'. Ixxynrakos, K. I. Pynenko. — HaBu. mociOHuk. —
X.: Harr. aepokocMm. yH-T «XaphbkK. aBiail. iH-T», 2008 — 100 c.

9. Ixxynrakos, B. I'. MikpokoHTpoJiepu B cuctemax kepyBanHs. Microprocessor Control

Systems : mHaBu. moci6. 1o mad. pobit / B. I'. [bxynrakos. — XapkiB : Ham. aepokocm. yH-T

iMm. M. €. XykoBcpkoro «XapkiB. aBiam. iH-T», 2021. — 144 c.

o o

Bce meroauune 3abe3rneueHHs B €JIEKTPOHHOMY BUTJISIII po3MimieHe Ha cepBepl kad. 301.
ABTOD BCix po3po0ok — oueHt kad. 301 [xynrakos B.I'. ILnsax st 03HaliOMIIEHHS 1 CKauyBaHHS:
R:\materials\Mukponporieccoptsie perynstopsl\MHKPOKOHTPOJUIEPHI B CUCTEMaX yIpPaBJICHUS

abo
https://drive.google.com/drive/folders/10sAY mKImXxTPoVx8znUdkla9L Mj5JY Rt

[Mocunanus na HKMJI nuctiumiiam y cuctemi TUCTaHIIMHOTO HaBYaHHS MEeHTOoD:
— st cemectpy 6 —  https://mentor.khai.edu/course/view.php?id=1247

14. PexoMeH10BaHa JIiTEpaTypa

bazosa
1. I'pumyx 0. C. MikpokoHTpoaepu: ApxXiTeKTypa, NpOrpaMyBaHHS Ta 3acTOCYBaHHS B
enekTpomexanimi : HaBd. mocio. / FO. C. I'pumyk. — Xapki : HTY «XI1I», 2019. — 384 c.
2. Oypman, 1. O. MikpoenekTpoHHi 3aco0u mporpamuoro kepyBanHs / [. O. ®ypman, M. JI.
ManunoBcbkuii, B. I'. Jlxynrakos / Ilix 3ar. pen. I. O. ®ypmana : [Tinpyunuk s crygaeHTis BH3.
— Xapkis : ®akr, 2007. — 486 c.
3. Ixynrakos, B. T'. IIpoekryBanus mudpoBux KOHTpoJepiB : HaBd. moci6. / B. I'. Jlxyn-rakos, K.
I. Pynenko : HaBd. mocionuk. — X. : Harl. aepokocm. yH-T «Xapbk. aBiai. iH-», 2008. — 100 c.
4. Jlxxynrakos, B. I'. MikpokoHTpoJiepu B cucteMax kepyBaHHs. Microprocessor Control Systems
[Tekct] : HaBy. mocid. g0 nab. pobit / B. I'. Ixynrakos. — XapkiB : Hair. aepokocm. yH-T iM. M. €.
KykoBcbkoro «XapkiB. aBiail. iH-T», 2021. — 144 c.
5. TTomxkapenko, B. O. OcHoBu MiKpompoIrecopHoi TexHiku . HaBd. mocid. / B. O. ITomkapeHko,
B. 10. Kyuepyk, B. M. CeBactbsnoB. — Binaums : BHTY, 2016. — 226 c.

Jlonomizkna
1. TIpokormienko, B. C. TIporpamysants mikpokoutposiepisB ATMEL mosoro C/ B. C. Ipo-
KOTIeHKO. — XapkiB : biznec-Indopm, 2012. — 392 c.
2. [IporpamyBanns mikpokoHTposepiB AVR : napu. nmoci6. / C. M. Hupynehuk, O. JI. Aza-pos, JI.
B. Kpynensuunpkuii, T. I. TposnoBceka. — Binauisg : BHTY, 2018. — 111 c.
3. PanionansHe ympaBiiiHHA Mpane3gaTHICTIO MAKETHOTO OJI0Ka elIeKTPOABUTYHIB-MaXOBUKIB
[Tekcr] / B. I'. Ixynrakos, K. FO. Jleprauos, A. C. Kynik Ta iH. : 3a 3ar. pe.
A. C. Kynika. — Xapkis : Hair. aepoxocM. yH-T iM. M. €. JKykoBcbkoro «XapkiB. aBiail.
iH-T», 2023. — 224 ¢. ISBN 978-966-662-900-8

15. Indopmamniiini pecypcu

1. Caiit xadenpu 301: k301.khai.edu.
2. OdiuiitHuii caidT mpoBigHOTO BUpOoOHKKA MikpokoHTposepiB ATMEL: www.atmel.com


https://drive.google.com/drive/folders/10sAYmKlmXxTPoVx8znUdkIa9LMj5JYRt
https://mentor.khai.edu/course/view.php?id=1247
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