MiHiCcTEepCTBO OCBITH 1 HAYKH Y KpaiHu
HaiionaibHU a€pOKOCMIYHUMA YHIBEPCUTET
«XapKiBCbKUM aBlallliHUI THCTUTYT

Kadenpa Cucrem ynpasJiinns jgitaabHux anapartis (Ne 301)

3ATBEP/IKYIO

["apaHT OCBITHBOI MpOTpamMu

é, - Cepriii HACIYHUK

(i aruc) (iM’s1 Ta mpi3BHILE)

«29»  cepnHs 2025 p.

CNJIIABYC O“BOB’HSKOBOi
HABYAJIBHOI JUCIUIIVITHA

MIKpPOKOHTPOJIEPH B CHCTEMAX VIIPABJIHHSA

(Ha3Ba HaBYAJIBHOT JUCIUILTIHH)

I'any3s 3Hanb: 27 «TpaHcnopT»

(mudp i HakMEHyYBaHHS rajty3i 3HaHb)

CneniajJbHICTD: 272 " ABlamiitHui TpaHCIopT"

(xon 1 HaliMeHyBaHHsI CIICLiaIbHOCTI)

OcgiTHs nporpama: [HTeneKTyallbHiI TPAHCTIOPTHI CUCTEMHU

(HaiiMeHYBaHHS OCBITHBOI IIPOTPAMH)

PiBenn BHIIOT ocBiTH: 1TIepinii (OaKaIaBPCHLKHIA)

Cunalyc BBeeHo B airo 3 01.09.2025

XapkiB — 2025 p.



Po3po6nuk: Bitamit JDKYJIT'AKOB, crapmuii Bukianay kad. 301 %’1" -

(mocaja, HayKOBHUI{ CTYIIHb i BUEHE 3BaHHS, iM s Ta NIPi3BHIIIE) ¢ (migmuc)

Cuta0yc HaBYAJIBHOI TUCIUIUTIHU PO3MISIHYTO Ha 3aciianHi kageapu Cucrem
ynpasiiHHs JiTaibHUX anapatiB (Ne 301)

[Tpotoxosn Ne 1 Bix «28 » cepmnst 2025 p.

Pl T
L)
3aBigyBau kadbenpy K.T.H., goUeHT </l 52 Koctaatun JIEPI’TAYOB
(HAyKOBHH CTYITiHB 1 BUCHE 3BaHHS) (nim}lf{éﬁ" (iM’s Ta mpi3BHILE)
¢

[ToromxeHo 3 nMpeACTaBHUKOM 3/100yBadiB OCBITH:

/ | i 4

3n00yBay rpymnu 361 VA Omnekcanap TOPBAY

(r[i'g'nnc) (iM’s1 Ta npi3BHILE)




1. 3arajabHa iHdopmanis Npo BUKJIaga4a

IIb: Ixxynrakos Bitaniii ['eopriiioBuu

IMMocana: crapumii BukiIagay Kadeapu CHCTEM
yhOpaBiiHHA JiTansHuX anapatis (Ne301)

HaykoBuii cTynminb: —

Buene 3Banus: —

Iepenik aucuumniiin, siki BUKIaaae: Enexrponika
Ta OCHOBH CXEMOTEXHIKH. MIKpPOKOHTpOJEpU B

cuctemMax  ympaBiiHHS.  [IpoektyBaHHsS — Ta
MporpamMyBaHHSI KOHTPOJIEPIB CHCTEM YIIPaBIIHHA.
[lepenmurioMHa mpakTUKa

HanpsiMu HayKOBHX JA0CTiIKeHb:

udpoBi cucremu yrpabiiHHA. AJITOPUTMIYHE
3a0e3MeyeHHs] MIKPOKOHTPOJIEPHUX CHUCTEM.

KonrakrHa indopmanis:
e-mail: v.dzhulgakov@khai.edu




2. Onuc HABYAJIBHOI JUCHUILIIHHA

dopma 3100yTTS OCBITH Jlenna
Cemectp 6

MoBa BukiIaIaHHs YKpaiHcbKa
Tun gucuMIUIiHA O0o0B’s13K0Ba
OO0cAr TUCIUIUTIHUA: Cemecmp 6

kpenutu €EKTC/ KiabKiCTh
TOTUH

4 xpeautu €KTC / 120 ronun (64 ayuTOpHUX,
3 aKuX: JeKIii — 32, maboparopsi — 32; CP3 — 56)

Buan HaBYanbpHOIL
JISUTBHOCTI

Jlexii, nabopaTopHi 3aHATTS, BAKOHAHHS
PO3paxyHKOBOi poOOTH, cCaMOCTiiiHA poOOTa

Buan konTpOto

IToToYHMM KOHTPOJIB, MOLYJIBHAN KOHTPOJIb, 3AXUCT
71a00paTOPHUX POOIT, 3aXUCT PO3PAXYHKOBOI pOoOOTH,
CEMECTPOBHI KOHTPOJIb — 1CIIUT

[IpepekBizuTu

Buma marematuka. ®@i3uka. Enexrporexnika. Betym o
(daxy. OcHoBu MeTpoJorii. EnekTpoHika Ta OCHOBH
cxeMOTexHikH. Teopis aBTOMAaTUYHOI'O YIIPaBIIIHHS




3. MeTa Ta 3aBIaHHSI HABYAJIbHOI JUCHMILIIHM, MEPeJiKi KOMIIETEeHTHOCTEeH
Ta OYiKyBAHMX Pe3y/IbTATIB HABYAHHS

Mera BHBYEHHsI — 3aCBO€HHS 3100yBadyaMd  MPHUHILMIIB BHYTPIIIHBOI
oprasizamii 6a30BuUX MoJeNel OJHOKPUCTANBbHUX MiKpokoHTposepiB (MK),
noOy/1I0BM 1HU(PPOBUX KOHTPOJEPIB HA iX OCHOBI Ta METOJUYHUX IIIXOJIB [0
PO3pOOKH X IMTPOrpaMHOTO 3a0€3MEeUCHHH.

3aBaannsa — QopMyBaHHS y 3700yBauiB (axOBUX 3HAHb 1 MPAKTUYHUX
HAaBUYOK 13 aHaJ13y TEXHIYHOTO 3aBJaHHS Ha PO3poOKYy HU(PPOBOTO KOHTpOJIEpa Ta
OOTpYHTOBAaHOTO BHOOpPY €JIEMEHTIB HU(POBOI MIKPOCXEMOTEXHIKH I HOTO
peamizarii; TPUHIUIIB PO3POOKH 1 TECTYBaHHS €JEMEHTIB MPOTPaMHOTO
3a0e3neyeHHs] MU(GPOBUX KOHTPOJEPIB uis 30uMpaHHA Ta OOpOOIEHHS HaHHX 1
(dbopMyBaHHS CUTHAIIB YIIPABIIHHS Y pealbHOMY 4aci.

KomneTeHTHOCTI, IKi HA0YyBaKOThCS:

IHTerpasbHa KOMIETEHTHICTh: 31aTHICTh PO3B’A3yBaTH CKJIQIHI CIICIiali30BaH1
3a7a4l Ta TPaKTUUHI mpoOsiemMu y mpodeciitHii AiSTBHOCTI y cdepi aBialiifHOro
TpaHCTIOPTy ab0 Yy MpoIIeci MOAAIBIIOr0 HABYaHHS 13 3aCTOCYBAHHSIM TMOJIOKEHb, TEOPIi
Ta METOIB MPUPOJHUYMX, TEXHIYHUX, 1HOOPMAIIMHMX Ta COIIAIbHO-€KOHOMIYHHMX
HayYK, 10 XapaKTePU3y€ETHCsI KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3araabHi komnereHTHOCTI (3K).

Iicas 3aKkiHyeHHs i€l mporpamu 3n06yBaq OCBITH 6yz1e 34aTeH:
3K3. HaBu4Kky BUKOPUCTAHHS 1Hq)0pMau1HHHx 1 KOMYHlKaI_III/IHI/IX TEXHOJIOT1H.
3K4. 3natHICTh IPOBECHHS JIOCTIKEHb Ha BIAMOBITHOMY PI1BHI.
3K7. 3naTHICTh MpaloBaTi aBTOHOMHO.
3KS8. 3naTHicTh IpaItoBaTH B KOMaHII.

3K9. 3naTHIiCTh 10 aOCTPAaKTHOTO MHUCJICHHSI, aHAJII3Y Ta CHHTE3Y.

®daxoBi koMneTeHTHOCTI cneniajabHOCTI (PK)

Iicasi 3akiHYeHHs Wi€i mporpaMu 3100yBay OCBiTH Oy/1e 3/1aTeH:
®K1. 3paTtHICTh HOTpUMYBATHUCS Y TPOdEciiiHii TISUIBHOCTI BUMOT MIXKHAPOHUX
Ta HaIllOHAJILHUX HOPMATHUBHO-IIPABOBUX JIOKYMEHTIB B Taly3l aBialiifHOTO
TPAHCIIOPTY, 1HCTPYKIIH Ta pEKOMEHAAIlld 3 eKcIulyaTalii, pEMOHTY Ta
00CJIyroByBaHHsI 00’ €KTIB aBlalliiHOTO0 TPAHCTIOPTY Ta X CUCTEM.
®K3. 3matHICTh 3A1MCHIOBATH €KCIIEPUMEHTAJIbHI JOCIIDKEHHS Ta BUMIPIOBAHHS
napaMeTpiB Ta XapaKTepUCTHUK OO €KTIB aBiallIiHOTO TPAHCHOPTY, iX arperaris,
CHUCTEM Ta €JIEMEHTIB.
®K10. 3matHICTh 3aCTOCOBYBaTH METOAM Ta 3acO0M TEXHIYHMX BUMIPIOBAaHb,
TEXHIYHI perJaMeHTH, CTAaHAAPTH Ta 1HIII HOPMATHUBHI TIOKYMEHTH NMPU TEXHIYHOMY
J1arHOCTYBaHHI 00’ €KTIB aBialliifHOTO TPAHCIIOPTY, iX CUCTEM Ta €JIEMEHTIB.
®K11. 3patHICTh 3aCTOCOBYBAaTH CyYacHI IIPOTpaMHi 3aco0M JJis PO3pOOKHU
IPOEKTHO-KOHCTPYKTOPCHKOI Ta TEXHOJIOTIYHOI JOKYMEHTAIlii 31 CTBOpPEHHS,



eKCIuTyaTallii, peMOHTY Ta 0OCIIyrOByBaHHSI 00’€KTIB aBlallliHOTO TPaHCIIOPTY, iX
CHUCTEM Ta €JIEMEHTIB.

®K18. 3naTHICTD BI/IKOpI/ICTOBYBaTI/I 3HaHHSA 3 OCHOB €JIEKTPOTEXHIKH, €JIEKTPOHIKH,
CXEMOTEXHIKH pH PO3B ’SI3aHHI TPAKTUYHUX 3aBJaHb MPOEKTYBAaHHS CHCTEM 1
IpUIaiB aBlallifHOT TEXHIKH.

®K19. 3gatHicTh peanizoByBaTH Ta BHKOPHUCTOBYBATH amaparHi Ta MPOTPAMHO-
IITOPUTMIYHI 3acO0M MpPH MPOEKTYBaHHI  CHCTEM YINpPaBIiHHS IS 00’ €KTiB
aBlallfHOI TEXHIKM.

IIporpamHi pe3yJbTaTH HABYAHHS:
ITPH3. 3acTocoByBaTH Cy4acHi iHopMaLiitHi TEXHOIOTI, TCXquHy JTITEPATYPY,
0a3u JaHMX, 1HII peCypCcH Ta CydacHi IporpaMHi 3aco0u Jjsl pO3B’si3aHHS
crieriai30BaHuX CKJIAIHUX 3a/1a4 aB1aIliiHOTO TPAHCIIOPTY.
[TPHS. JloTpuMyBaTHCsl HOPM CHIJIKYBaHHS y HpO(becmmI/I B3a€EMO/Ii1 3 KOJIETaMH,
KEPIBHHUITBOM, S(PEKTHBHO MPALIOBATH Y KOMAHII.
ITIPH8. 3acTocoByBatu Ml)KH&pOI[Hl Ta HalllOHAJbHI CTAHAAPTH 1 MPAKTUKH B
npodeciitHii I[IHJ'IBHOCTI
[TPH10. 3HaTi OCHOBH1 NOJIOKEHHS HOPMAaTHBHO-NPABOBUX Ta 3aKOHOJABYHX aKTIB
VYkpaian y cqnepl aBlallIiHOTO TPAHCIIOPTY, IHCTPYKILiif Ta peKOMeHI[aHH/I 3
CKCILTyaTallii, PEMOHTY Ta 00CIYroBYBaHH: 00’ €KTIB aBiallifHOTO TPAHCIIOPTY, iX
CHCTEM Ta CJICMEHTIB.
[IPHI11. AnamizyBatu moOyaoBy 1 pyHKIIIOHYBaHHS 00’ €KTIB aBiaI[itHOTO
TPaHCHOPTY, iX CUCTEM, €JIEMEHTIB, ()aKTOPH, 1110 BIUIMBAIOTH HA iXH1
XapaKTEPUCTUKU Ta MapaMeTpHu.
[IPH12. Busznayatu mapamMeTpu 00’ €KTIB aBIallifHOTO TPAHCIOPTY, iX CHUCTEM Ta
€JIEMEHTIB LUISIXOM IPOBEICHHS BUMIPIOBAIBHOTO E€KCIIEPUMEHTY 3 OI[IHKOIO HOro
pe3yJIbTaTiB.
ITPH19. 3xiiicHioBaTH TeXHIYHE AIarHOCTYBaHHs 00’€KTIB aBiallIHOr0 TPAHCIIOPTY,
IX CHCTEM Ta eIEMEHTIB, BAKOPHCTOBYIOUN S(EKTHBHI 3aCO0H, BIANOBI/HI TEXHIUHI
peryiaMeHTH, CTaHJapTH Ta 1HII1 HOPMATUBHI TOKYMEHTH.
[TPH26. BukopuctoByBaTy podeciifHO-Opi€EHTOBAHI 3HAHHS 3 MaTeMaTHKH, (Di3UKH,
CIICKTPOTEXHIKH, EJIEKTPOHIKH, OOUYMCIIIOBAIBLHOI TEXHIKU 1 MPOTpaMyBaHHS TMpPH
MPOEKTYBaHHI MIJICUCTEM 1 IPHIIAAIB )15l 00’ €KTIB aB1alliiHOT'O TPAHCTIOPTY.
[IPH27. BukoHyBaTu aHaji3 1 KOMIT IOTEpHE MOJEIIOBAHHS ITiJACUCTEM 1 MPHIIAJIIB
00’€KTIB aBlallifHOI TEXHIKM, CHHTE3 CHCTEM YINpaBIiHHSI Ta BHUOIp TEXHIYHUX
3ac00iB iX peamizallii, BUKOPUCTOBYIOUM MPOQECiiiHUi MaTeMaTUYHHUI amapaT Ta
KOMII FOTE€pHO-1HTETPOBaH1 TEXHOJIOTI 1 BIAMOBIHI MPOTrpamMHi cepeOBHUIIIA.



4. 3MiCT HABYAJBHHOI JUCIUTLTIHHA

Cemectp 6

MOJAYJIb 1. ApxiTekTypa i nporpaMmyBaHHsl OTHOKPHCTAJIbHHUX
MiKpOKOHTpOJIepiB cimeiictBa MCS-51

3micToBHMIA MoayJsb 1. ApxiTekTypa i mporpaMyBaHHsI OJTHOKPHCTAJbHHUX
MIKpPOKOHTpoJiepiB cimeiictBa MCS-51

Tema 1. Berym g0 aucuumiainu  «MiKpOKOHTpoJiepM B CHCTeMAax
ynpapiainaa». Kinacudikauia mikponpouecopiB. Ocod0MBOCTI apxXiTeKTypu Ta
NPOrpamMHoro 3ade3nevyeHHss nM(ppoBux KOHTpoJepiB. IIpeacraBieHHs n1aHux B
KOHTpoOJIepax.

Cmucna anomauis.

[Ipenver BuBUEHHS 1 3aAaul JUCHUIUIIHU «MIKPOKOHTPOJEpU B CHUCTEMAax
ynpasiiHHsS». TumoBa cTpykTypa UU(GPOBOi CHCTEMU YIpPaBIiHHA. 3B’S30K 13
NOMEpPEeHIMU Ta HACTYMHUMU AucHMIDTIHAMH. OrIan JITEepaTypHUX JUKeped.
Mikponponecopauii  OpUCTpiil  SK  amapaTHO-IPOTrpaMHUN  3acid  peanizamii
anroput™MiB  ynpaBiiHHa.  Knacudikamiss — MikpomporiecopiB.  OcoOauBocCTi
apXITEKTYpH Ta MPOTpaMHOTO 3a0e3nedyeHHs] HU(PPOBUX KOHTPOJIEPIB. APXUTEKTYpa
®on  Heiimana 1  TlapBapaceka  apxutekrypa. [Ipuxnagm  GOpTOBHX
MIKpPOIPOLIECOPHUX cUCTEeM KepyBaHHs. DopmaTH TaHUX B KOHTPOJIEpax.

Tema nexyiu:. 1. [IpenmeT BUBUCHHS 1 3a/1a4l TUCHUIUTIHUA « MIKpOKOHTPOJIEPH B
CUCTEMax YIpaBliHHA». TumoBa CTpyKTypa LHUQPPOBOi CUCTEMHU YIPABIIHHSL.
2. Knacudikaris wmikpomporiecopiB. OcoOMUBOCTI apXiTEKTypu Ta TPOTPAMHOTO
3a0e3nedyeHHs UPpoBux KoHTpoJepiB. Apxurektypa ®on Heitmana 1 I'apBapaceka
apxutektypa. DopMaru JaHUX B KOHTpoOJIEpax

Tema nabopamopmnoco 3amsmmsa: Pobora 3 ¢dopMaTramu YHCIOBUX JaHUX B
00YHCITIOBAIbHUX CHCTEMaX.

Camocmitina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JI0 3aXKUCTY Ja00paToOpHOT pOOOTH.

Tema 2. AnapaTtHi pecypcu MiKpoKoHTpoJiepiB cimeiictBa MCS-51.

Cmucna anomauis.

Cknagn cimerictBa MikpokoHTposepiB MCS-51. ®ynkiioHanbHI 0COOJHUBOCTI
MK. Crpykrypa, GyHKIIOHAIBbHI MOXJIHMBOCTI Ta amapaTHO-NPOTPaMHI pecypcu
MiKpokoHTpoJiepiB cimerictBa MCS-51. Jloriuna opranizamis mam’sti B MCS-51.
CtpykTypa pe3WIeHTHOI mam ATi. PerictpoBuii (aiiy, cTek, pericTpu cheriaibHuX
¢byHKIi#. 30BHIIIHS 1aM’SITh.

Tema nexyii: Xapakrepuctuka cimeiicteBa MK MCS-51. Ornig anapaTHmHX
pecypciB MK MCS-51.

Camocmitina poboma 3000y8aua oceimu.: OTMPALIOBAHHS MaTepiaty JEKIIii.



Tema 3. Cucrema komMaHj i cocodu aapecaiii JTaHUX B MiKPOKOHTpPOJIepax.
Po3pobaenns nporpam mosamu AcemoJep ta Ci.

Cmucna anomauis.

Cucrema KOMaHJ Ta NPUHLMIM MPOTrpaMyBaHHs MiKpokoHTposiepiB MCS-51.
dopmaty KoMaH[ Ta criocobu aapecaiii 1annx. OcoOIMBOCTI YUTAHHS Ta BUKOHAHHS
KOMaH/, MamHHUK mukia. CTpykTypa mporpamu, 3aco0u peainizaiii CTpyKTYpHHUX
€JIEMEHTIB MPOTrpaMu IMPH 3aCTOCYBaHHI MOB MporpamyBanHs AcemOiep ta Ci. Ctek
K o0nacTe omepaTHBHOI mam’sTi 13 mpoTokojoMm pgoctymy FILO. Amaparhi Ta
nporpaMHi 3acobu 3a0e3nedeHHs mnpotokony FILO. Bukopucranns crteky mnpu
BUKOHAHHI MiAIpOrpam.

Temu nexyiu: 1. Cucrema KOMaHJ Ta NPUHLUUOKM TPOrpaMyBaHHSA
MikpokoHTpoJsiepiB MCS-51. ®opmaty KoOMaHa Ta crnocoOHW aapecallii JaHHX.
2. AnapaTHi Ta IporpaMHi 3aco0u 3a0e3reueHHs MPOTOKOJY CTEKY.

Tema nabopamopnozco 3ausmms: CTpyKTypa 1 TPUHOUNH POOOTH 3
IHTETPOBaHUM CEPENOBUIIEM pPO3poOKH MporpamHoro 3abesneuenHs MCStudio.
OcHoBu po3poOku mporpam moBamu Acembiiep Ta C qiis MK cimetictea MCS-51

Camocmitina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JI0 3aXKUCTY Ja00paTOpHOT pOOOTH.

Tema 4. Peanizanis nepudepiiiHux ¢QyHKUii y MIKPpOKOHTpoOJepax.
ITapaJsiesibHI MOPTH BBeIeHHSI-BUBEEHHS MiKPpOKOHTpoJsiepiB MCS-51.

Cmucna anomauis.

Peamizamist mepudepiinux GyHKIIA y MikponporecopHux cucteMax. I[loptu
napajielbHOTO Ta MOCIJOBHOTO BBEJEHHS-BUBEACHHS NaHuX. [IpoTokonn oOMiHy
JAHUMU M1 TPOLIECOPOM Ta 30BHIIIHIMHU MPUCTPOsMU. [1opTH BBEEHHS-BUBEACHHS
y ckaami MK  MCS-51. Bzaemomis MCS-51 i3  30BHINIHBOIO  IaM’SITTIO.
Xapakrepuctrka nepudepiiaux 6y0kiB y ckiiaai MCS-51 Tta npuHIMNM iX B3aeMO11
3 iporiecopom. [liakmroueHHs 3ac001B BiIOOpaKEHHS TaHUX.

Tema nexyii: Tloptu mapaneapbHOTO BBEIECHHS-BUBEACHHS MaHuX y ckiaai MK
Ta IX 3aCTOCYBAaHHA y PI3HUX KOHQITYpalisiX MIKPOKOHTPOJIEPHOI CUCTEMH.

Tema nabopamopnozo 3awamms: BBeaeHHS 1 BUBEOCHHS [aHUX dYepes
napanenbHi nopta MK-cuctemu. Peanmizaiis anropuTmy KIHIEBOTO aBTOMaTa Ha
OCHOBI TaOJIUIIl CTaHIB.

Camocmitina poboma 3000ysaua oceimu: OIPALIOBAHHSI MaTepiany JeKIli,
MIJITOTOBKA JIO 3aXUCTY J1a00paTopHOI pOOOTH.

Tema 5. CTpykTypa i BUKOPHCTAHHS TAalMepPiB Y MiKPOKOHTpPOJIepax.

Cmucna anomauisi.

Peamizanis ¢yHKIIA yacy 3a JAOMOMOro0 TamepiB HMUGPOBUX KOHTPOJEPIB.
CrpykTypa, peXuUMU pPOOOTH, NpPOrpaMHE HACTPOIOBaHHS TaWMepiB Yy CKIIaJl
mikpokoHTposiepiB MCS-51. Po3paxyHok mapaMeTpiB HACTPOIOBAaHHS TailMepiB.

Temu nexyiu: 1. B3aemonis OnokiB mepudepiitnux Qynkmiit y ckmagi MK.
CtpykTypa, pexumu poOOTH, TporpamMHe HacTporoBaHHs TaiimepiB TO0 1 TI1.
2. CtpykTypa, peXuMu poOOTH, POrpaMHe HacTporoBaHHs TaiimepiB T2 1 WDT.
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3. OcobauBocTi peanizallii 4acOBUX IHTEpBaJiB Ta BUMIPIOBAHHS I1HTEPBAJIB MiX
noaisiMu Ha Taiimepax MK.
Temu nabopamopHux 3auamo:

1. AmapaTHO-TIpOrpaMHE BHUMIPIOBAHHS YaCTOTH 3OBHIIIHIX IMITYJICIB Ha OCHOBI
taitmepis MK.
2. BuMiproBaHHS TPUBAJIOCTI 30BHILIHIX IMITYJIbCIB Ta OCHOBI TaiiMepa.

Camocmivina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JIO 3aXKUCTY J1a00OpaTOPHUX POOIT.

Tema 6. IlocainoBuuii mnopt UART B MiKpOKOHTpoOJIEpaXx.

Cmucna anomauisi.

CtpykTypa Ta NpUHIMIN BUKOpUCTaHHS nociaiioBHoro nopty UART y cknani
MikpokoHTpoJsiepiB  MCS-51. Po3paxyHOk pexumiB poOOTH Ta MpOrpamHe
HacTtporoBaHHa UART.

Tema nexyii: CTpykTypa Ta TPHUHIMIN BUKOPUCTAHHS TOCIIJOBHOTO MOPTY
UART y cknagi MK.
Camocmitina poboma 3000y8aua ocgimu. ONPAIIOBAHHS MaTepiaty JEKIIii.

Tema 7. O0poOka nepepuBaHb y MiKpOKOHTpPoOJIepax
Cmucna anomauis.
[ToHsATTS PO MepepuBaHHS MPOrpaMH Ta MPUHIUIU 0OpOOJIEHHS NepepuBaHb
y MiKporpoiecopHux cucteMax. CTpykTypa Ta (yHKIII KOHTpoJiepa MepepuBaHb.
O6poOneHHs nepepuBaHb B MikpokoHTposiepax MCS-51. IIpuHiunu mporpaMHOro
HACTPOIOBAHHS KOHTPOJIepa NepEeprUBaHb.
Tema nexyii: Tlpunuunu oOpoOJICHHS TMepepuBaHb Yy MIKPOIPOIIECOPHUX
cucteMax. CTpykTypa Ta QpyHKIIi KOHTpoJiepa nepepuBanb y ckiana MK.
Tema nabopamopnoeo 3anamms.: IlporpamyBanss peakiii MK Ha 30BHIIIHI 011
Ta anapatHo-TporpamMue (HoOpMyBaHHS IHTEPBAJIIB Yacy Ha OCHOBI TaliMepiB
Camocmivina poboma 3000ysaua ocgimu: ONpPAIIOBAHHS MaTtepiany JeKIIii,
MiTOTOBKA JIO 3aXKUCTY Jab0paToOpHOT pOOOTH.
MopayabHui KOHTPOJIb. MoayIbHA KOHTPOJIbHA pobOoTa 1.
Camocmivina poboma 3000ysaua oceimu: TIATOTOBKA 10 MOIYJIBHOI
KOHTPOJIbHO1 poboTH 1.

MOAYJIb 2. IIIuHHAa apxiTeKTypa KOHTpPoOJiepa Ta aHaJoro-unugposi
inTepdeiicu.

3micTroBuit Moy b 2. llugpoBi KOHTPoJIEPH 3 HIMHHOK APXITEKTYPOIO

Tema 1. Oco0sBOCTI MOOYI0BH INIMHHOI APXITEKTYPH KOHTPOJIEPiB

Cmucna anomayis.

unna apxiTekTypa SK ©0a30BHM NPUHLUIN MOOYJOBH OOYMCIIOBAIBHUX
npuctpoiB. IlluHHI pecypcu MIKpOKOHTposiepiB. MiHiManbHa KOHDIryparis
MIKpOKOHTpoJIepHOi cuctemu. [llmHHA apxiTekTypa Ha OCHOBI MOCTIAOBHUX IIUH.
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[IInHHa apXI1TEKTypa Ha OCHOBI MapaielbHUX LINH.

Tema nexyii: OcoOauBoCcTI TOOYJOBM 1 3aCTOCYBaHHS BapiaHTIB IIUHHOI
apxitexktypu MK-cucremu.

Tema nabopamopnozo 3ansmms: TecTyBaHHA 3amaM SITOBYBaJIbHUX IMPUCTPOIB Yy
cxmaai YHMC.

Camocmitina poboma 3000ysaua oceimu: OTPAIIOBAHHS MaTepiany JeKIIii,
MiTOTOBKA JI0 3aXKUCTY Ja00paToOpHOT pOOOTH.

Tema 2. Po3paxyHOK eJieMeHTIB NapaJjieibHOI IIUHHOI APXITeKTypPH
Cmucna anomayis.

[To6ynoBa OydepHux KackaaiB cuCTeMHUX IuH. Jliarpama dopmyBaHHs
CUTHAIIB ympaBiiHHA. Po3noain aapecHoro mnpocTopy KOHTposiepa 1 METOIuKa
PO3paxyHKy aJpeCHUX CEJIEKTOPIB.

Tema nexyii: 1lodynoBa 0ydepHUX KacKaJiB CUCTEMHUX IIIMH Ta OCOOJMBOCTI iX
(bYHKIIIOHYBaHHS.

Camocmitina poboma 3000y8aua oceimu.: OTMPALIOBAHHS MaTepiaty JEKIIii.

Tema 3. Anasioro-uugposi inTepgeiicu MiKpONpoOLECOPHUX CHCTEM

Cmucna anomayis.

TunoBi cTpyKTypHu KaHalliB aHaJoro-nuppoBOro BBEIEHHSA-BUBEIACHH:S. ba3osi
dbyHKIIIOHATBHI cXeMH aHanoro-mudpoBux neperBoproBadiB (ALl 1 mudpo
ananoroBux neperBoproBauiB (LIAII). XapakrepucTuka NpoTOKOJIIB OOMIHY JaHUMHU.
[Ipukmaan  amapaTHO-TIpOrpaMHOI  peajizallli  KaHaliB  aHaJoro-Uu(poBoOro
nepetBopeHHs /3, po3ain 6].

Temu nexyiu: 1. TUMOBI CTPYKTypH KaHAJIB aHAJIOTO-IIU(PPOBOTO BBEICHHS-
BuBeieHHs. Tumnosi ctpykTypu AL I TTAII.

2. XapakTepucTuka MpPOTOKOJiB 0OMiHy nmanuMmu. llpuknagm amapaTHO-
IporpaMHoi peasizaiii KaHajiB aHajJoro-uuppoBOro MepeTBOPEHHs, B TOM Y YUCIHI Yy
cknaai creuaa YHMC.

Tema nabopamoprnozo 3anamms: KepyBaHHS pPOOOTOIO aHAJIOTO-IIH(PPOBOTO
nepeTBoproBaya Ta nepecuianns qanux Ha [IEOM.

Camocmitina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JIO 3aXKUCTY Jab0paTOpHOT pOOOTH.

MoayJbHUi KOHTPOJIb. 3aXUCT Ppo3paxyHKOBOi poboTu Nel. MonynbHa
KOHTpOJIbHA poOoTa 2.

Camocmiiina poboma 3000y8aua oceimu:

Bukonanns po3paxyHkoBoi po6otu Nel. ITiaroroBka 10 MOIYIHHOT
KOHTPOJIbHOT po0OoTH 2.

5. InguBigyanbHi 3aBJaHHS

PospaxynkoBa po6ota Nel. Cemectp 6. «Po3paxyHOK aapeCcHOTO CeIeKTopa s
MII-cructeMu 3 MIMHHOIO ApXITEKTYPOIOY.
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6. MeToau HAaBYAHHSA

CrnoBecHi: JekIisi, HaB4YaibHa JucKycis. [lpakTuuni: BukoHaHHs
nabopatopHux poOiT. IHaUBIAyanbH1 KOHCyNbTalii. BUKOHaHHA pO3paxyHKOBOT
poOoTH.

7. MeToau KOHTPOJIIO

[ToToyHu# KOHTPOJH — BIAMOBIIHO JI0 3MICTOBHX MOJYJIB 1 TeM Yy BHUIJISII
MUCHMOBOTO ONMUTYBaHHS; YCHOTO OMMUTYBAHHS; 3aXHUCT JTa00PATOPHUX POOIT, 3aXHUCT
pPO3paxyHKOBOi poOOTH, MOAYJIbHUM KOHTPOJb. I[liICyMKOBUM (CEMECTPOBHIA)
KOHTPOJIb — Y BUTJISI/IL ICTIUTY.

8. Kpurepii ouiHroBaHHs Ta po3noaia 0aJjiB, siki 0OTPUMYIOTH 3100yBayi

Ta6nuis 8.1 — Po3noin 6aiiB, Kl OTPUMYIOTH 37100yBayi OCBITH

CkJ1az10B1 HaBYAIBHOL Banu 3a ogHe 3aHATTS Kinpkictb 3ansaTh | CyMapHa KUIBKICTh
pobotu (3aBl1aHHA) (3aBIaHb) OariB
Cemectp 6
3micToBHUIT MOAYJIb 1
Bukonanns 3...5 6 18...30
71a00paTOpHUX POOIT
3axucT 1a00paTOPHUX 3...5 6 18...30
poOIT
MopaynbHUN KOHTPOJIb 3...5 1 3...5
3MicTOBHUIT MOTYJIb 2
Bukonanus 3...5 2 6...10
1a00paTOPHUX POOIT
3axuct 1abopaTopHUX 3...5 2 6...10
pooiIT
3axuct PI'P Nel 3...5 2 6...10
MonynbHUN KOHTPOJIb 3...5 1 3...5
Ycboro 3a cemectTp 6 60...100

CeMmecTpoBuil KOHTPOJIb (ICIIUT) MPOBOIUTHCSA y pasl BIAMOBU 3100yBaya Bif
0aJiB MOTOYHOI'O TECTYBAHHA M 3a HAsIBHOCTI JOMYCKY 10 icnuTy. I1ig yac cknaganus
CEMECTPOBOTO ICIIUTY 3100yBad Ma€ MOKJIMBICTh oTpuMaTu MakcumyMm 100 Gamis.

[1ig yac ckIagaHHsA CEMECTPOBOIO ICIHUTY CTYIEHT Ma€ MOXKIIMBICTh OTPUMATU
makcumyMm 100 OGamiB. bimer s icnuTy CKIAaga€eThcsi 3 OJHOTO TEOPETUYHOTO
nutanHs (30 OamiB), omHoro mpaktuyHoro mnutaHHsA (30 OGamiB) Ta OFHOTO
Ja00paTOPHOTO 3aBJAaHHS, SIK€ HEOOX1JHO BUKOHATH Ha KoMIT t0Tepi (40 OamiB).
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Ta6nuns 8.2 — Illkanu oriHtoBaHHs: OaibHA 1 TpaaAMIliiHA

Cyma Garis Orminka 32 TpaI[I/IHi.I\/'IHOIO mKAmoio
Icniut, qudepeHiitnuii 3a1ik 3aiik
90 -100 Bigmiaao
75 -89 JoGpe 3apaxoBaHO
60 — 74 3a10BIJILHO
0-59 He3anosiipHO He 3apaxoBano

Kpumepii ouinroeannsa pooomu 3000yeaua oceimu npomsazom cemecmpy

3agoBiabHo (60+74 6aam):

3100yBau BOJIOJIE TEOPETUYHHMM MarepiajJjoM HE B TMOBHOMY o0O0Cs31, JOIMYCTUB
MOMUJIKM Y BHUPIIIEHHI 3a7a4l a00 MPaKTUYHOIO (J1a0OpaTOpPHOTO) 3aBIaHHS, HOTO
BIANIOBIII Ha 3allMTaHHSI HE € IIOBHUMH, a00 € IMOMHJIKOBHMH. [lae HeTouyHI Ta
HETOBHI BIAMOBII Ha JOJATKOBI 3alWTaHHs. 3aXUCTUB BCl 1HAMBIAyalbHI 3aBIaHHS
(;1abopaTtopHi pobotu Ta PP) Ta MOysIbHI KOHTPOJIBEHI POOOTH 13 OI[IHKAMHU B MEXkax
BKA3aHOTO Jiara3oHy.

Hoope (75+89 6anis):

3100yBay Ma€ TBEP/Il 3HAHHA 3 TEOPETUYHOT YACTUHU JUCIHIUIIHU, PO3B’s3aB 3a/1a4uy
MPaBUJIBLHO, alie HepallloHATBHUM CIIOCOOOM, BUKOHAB MpakTU4YHE (1abopaTtopHe)
3aBJaHHS, aji¢ HOro BIJAIMOBIAI Ha JESIKI 3alUTaHHSI HE € MOBHUMU. JlaB HETOYHI
BIJIIOBIJII HA TEOPETUYHI JIOJATKOBI 3allUTaHHS. 3aXWCTUB BCl 1HAMBIAYyalbHI
3aBaaHHs (JlabopatopHi podotu Ta PP) Ta MOy IbHI KOHTPOJIbHI pOOOTH 13 OI[IHKAMH
B MeXaX BKa3aHOTO Jliana3oHy.

Bigminnao (90+100 6aiB):

3n100yBau TBepAo 3Hae: 0a30Bi (YHKIIOHAJIBHI €JEeMEHTH 1 OJIOKH HudpOBOi
CXEMOTEXHIKM; METOAU PO3PaXyHKYy IMapaMmeTpiB OJOKIB HUGPOBOI CXEMOTEXHIKH;
TUIIOBY  CTPYKTYPY OJHOKPUCTAJIBLHOTO MIKPOKOHTPOJEPA, MPUHIUIN HOTro
¢GyHKIIIOHYBaHHS 1 MOOYIOBH un(prBoro KOHTpoJIepa Ha HOro OCHOBI, TUTIOBY
CTPYKTYPY OOYHCIIIOBAIBHOT CHCTEMHU 13 HIMHHOIO opraH13aulefo CXEMOTEXHIYHI
pilliecHHS JUIsi BBEICHHS 1 BHBEACHHS aHAJOTOBUX 1 JTUCKPETHUX CHUTHATIB 13
uGpOBOro KOHTpoOJIEpa; MPUHLUUIK TOOYIOBM 1 NPOEKTYBaHHS MPOrPaMHOTO
3a0€3MeYeHHs] OJHOKPUCTAJIbHUX MIKPOKOHTPOJIEPIB; y3arajlbHEHY METOAUKY
IPOEKTYBaHHS KOHTpOJepa ISl CUCTEMH yNpaBiiHHSA. 3100yBau BMie€ (QopmyBatu
alropuTMiuHe  3a0e3MeueHHs A7 BUPIMIEHHS  KOHTPOJIEPOM  TUIOBHX
GyHKUIOHATBHUX 3a/a4  YMpaBIIHHS, CTBOPIOBAaTHM 1 TECTYyBaTH MPOrpaMHE
3a0e3MeueHHs 1u(POBOro KOHTpoJiepa

[Tpu upomy 3100yBay, BAKOPUCTOBYIOUM 3HAHHS 3 AUCIUILIIHY, IOBHO Ta MPaBUIBHO
BI/IMOBIZIa€ HA BCl MUTaHHS, AKI OyJM MOCTaBJIeHI meped HUM. Y BCIX BIAMOBIIAX
3100yBa4 HE JIOMYCTUB CYTTEBUX HETOYHOCTEH, BUIBHO KOPUCTYETHCS HABYAIBHOIO
Ta HAYKOBO-TEXHIYHOIO JITEPATypOl0 3 MUTaHb TUCHUIUIIHU. 3100yBau MpPOSIBIISE
BMIHHS JIOTIYHO 1 YITKO CKJIACTH CBOKO BIATOBIAb, PO3B’S3aTH THUIIOBY 3a7ady Ta
MIPaKTUYHE 3aBJIaHHS, a TAKOX BIJIMOBIJATH HA BCl JOJATKOBI MUTAHHS. 3MCHIIICHHS
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KkutbkocTl OanmiB B mexax 90...100 MoxiauBe NMpU HETOYHUX (DOPMYITIOBAHHAX Y
BIIIIOBIIAX HA JOJATKOBI 3aIIMTAHHS.

9. ITosiTHKA HABYAJILHOTO KYPCY

BinBinyBanus 3aHaTh. BiampaiioBaHHsS NpOMyIICHUX 3aHATh BiOyBa€eThCA
BiJIMIOBITHO /10 PO3KIIay KOHCYJBTAIliH, 32 MONEPEIHIM OTOKEHHIM 3 BUKIIaAaueM

JloTpuMaHHsI BUMOT aKaJAeMiuHOi 100pouYecHOCTi 37100yBayaMy OCBITH ITiJl
Yac BHBYCHHS HaBYAIbHOI Aucuurutiay. i gac BUBUEHHS HaBYAIBHOI TUCIUTUTIHA
3100yBadi OCBITH MalOTh JOTPUMYBATHCS 3aralIbHONPUUHATHX MOpPaIbHO-ETHUHUX
HOPM 1 TIpaBUJ TOBEMIHKH, BUMOT aKaJeMiuyHOi JOOPOYECHOCTI, TepeadadueHux
[TomoxenHssiM mpo akageMiuHy ng00podecHicTh HarioHamTbHOTO aepOKOCMIYHOTO
YHIBEPCHUTETY «XapKiBCbKUH aBlalliHU THCTUTYT»
(https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-
dobrochesnist.pdf). Ouikyerbes, mo pobGotu 3700yBadiB OCBITH OyAyTh iX
OpUTTHAJIBHUMHU JOCTDKEHHSIMUA a00 MIpKyBaHHSIMU. BiJICyTHICTh MOCHIIaHb Ha
BUKOPHCTaHI Jkepena, (paOpuKyBaHHS JKEpes, CIHMCYBaHHS, BTPYYaHHS B poOOOTY
IHIIMX 37100yBayiB OCBITH CTaHOBISThH, aje€ HE OOMEXYIOTh, MPUKIAAU MOKIUBOI
aKaJeMigyHO1 HeoOpOUYeCTHOCTI. BUsIBIEHHS O3HAK aKaJeMiuHOi HeI0OPOUYECHOCTI B
MMChMOBIN poOOTI 3100yBava OCBITHU € IMIACTABOIO JJIs 11 HE3apaXyBaHHS BUKJIAJauyeM
He3aJIeKHO BiJ] MacITallB Iiariaty 44 oOMaHy.

Bupimennst konduikriB. Ilopsnok 1 mpoueaypy BperyiroBaHHs KOHQIIKTIB,
MOB’SA3aHUX 13 KOPYILIMHUMU JISIMHU, 3ITKHEHHSM I1HTEpecCiB, PI3HUMH (popMamMu
JTUCKPUMIHAIII, CEKCYyaJIbHUMHM JIOMaraHHsMHU, MI)KOCOOUCTICHUMHU CTOCYHKaMHU Ta
IHITUMU CUTYAIlISIMH, 110 MOXXYTh BUHUKHYTH IIiJl YaC HaBYAaHHS, a TaAKOXX MpaBUIIA
€TUYHOI TOBEIIHKA PErJIaMEeHTYIOThCcsl KOJEeKcoOM  eTHYHOiI TOBEIAIHKA B
HamionaneHoMy — aepOKOCMIYHOMY  yHIBepCUTETI  «XapKIBChKUW  aBlalliiHUIA
THCTUTYT» (https://khai.edu/ua/university/normativna-baza/ustanovchi-
dokumenti/kodeks-etichnoi-povedinki/).

10. MeToauune 3a0e3neyeHHA

Bce wmeromuune 3a0e3nedeHHS B EIEKTPOHHOMY BHIJIAIAI PO3MIIllEHE Ha
xmapHOMy cxoBuili kad. 301. IInax ajis o3HaOMIICHHS 1 CKauyBaHHS:
https://drive.google.com/drive/folders/10sA Y mKImXxTPoVx8znUdkIa9l Mi5J YRt

KoHcnekT sekmiit 3 Tuciumutian « MiKpOKOHTPOJIEpH B CUCTEMAaX YIIPABITIHHSY.
MeroandHi BKa3iBKH 1 3aBJJaHHS O BUKOHAHHS JTa0OpaTOpHUX POOIT.

MetoandHi BKa3iBKH 1 3aBJJaHHS JJO BUKOHAHHS PO3PaXyHKOBO-TpadiyHUX POOIT.
[aTerpoBane cepenosuiie MCStudio. [HcTpyKITist KoprucTyBaya.

VYHiBepcanbHa yuOoBa MikpoKoHTpoJiepHa cuctema Y YMC. TexHiunuii onuc.
Cucremnue nporpamue 3ade3neuennss Y HMC. [HcTpykiiist kopuctyBaya.
Metoauuni  pekoMeHAamii 3 po3poOKM mporpamMHOro 3a0e3meueHHs B
iHTerpoBanomMy cepenosuiii MCStudio mooro C.

Nk L=
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8. IlpoexryBanus nudposux konTposepis. / B. I'. lxxynrakos, K. I. Pynenko. —
Hagu. mocionmk. — X.: Hair. aepokocm. yH-T «XapsbK. aBiarl. iH-1», 2008 — 100 c.

9. HxynrakoB, B. I'. MikpokoHTposiepu B cucTeMax KepyBaHHsA. Microprocessor
Control Systems : HaB4. moci0. 10 mab. podit / B. I'. Jxynrakos. — XapkiB : Harr.
aepokocMm. yH-T M. M. €. )KykoBcbkoro «Xapkis. aBiail. iH-1», 2021. — 144 c.

Posmimennss HKMJI nuciumuniag y CUCTEM1 JUCTAHIIIHHOTO HaB4aHHs MeHTop:
— st cemectpy 6 — https://mentor.khai.edu/course/view.php?id=1247

11. PexomenaoBaHa Jireparypa
baszosa

1. Tpumyx . C. MikpokoHTpojepu: ApXiTeKTypa, TMpOrpaMyBaHHS Ta
3aCTOCYBaHHS B eJeKkTpoMexaHiti : Had. noci6. / FO. C. I'pumyk. — Xapkis : HTY
«XIII», 2019. — 384 c.

2. ®ypmasn, I. O. MikpoenekTpoHHi 3aco0u nporpamHoro kepyBanus / I. O. @ypmasn,
M. JI. ManunoBcbkuii, B. I'. Jxynrakos / Ilig 3ar. pexn. 1. O. @ypmana : [ligpyunuk
s ctynentiB BH3. — Xapkis : @axr, 2007. — 486 c.

3. JDxynrakos, B. I'. [IpoexTyBanHa nmudpoBux KOHTpoJepiB : HaBd. mocid. / B. I'.
Jbxyn-rakoB, K. I. Pymenko : HaBu. mocibaumk. — X. : Haim. aepokocwm.
yH-T «XapsbK. aBiail. iH-1», 2008. — 100 c.

4. Ixynrakos, B. I'. MikpokoHTpojepu B cHCTeMax KepyBaHHA. Microprocessor
Control Systems [Tekct] : HaBu. moci6. 10 1a6. podit / B. I'. Jxynrakos. — XapkiB :
Hair. aepokocm. yH-T iM. M. €. )KykoBcbkoro «XapkiB. aBiall. iH-», 2021. — 144 c.
5. Tlomxapenko, B. O. OcHOBM MIKpONPOIIECOPHOI TEXHIKM : HaB4. Imoci0. /
B. O. Ilomxkapenko, B. }O. Kyuepyk, B. M. CeBactbsinoB. — Binnuis : BHTY, 2016.
—226-c.

JlonomizkHa
1. ITpokonenko, B. C. IIporpamyBanus mikpokontposuepis ATMEL moBoto C /
B. C. IIpokonenko. — XapkiB : bizuec-lnpopm, 2012. —392 c.
2. I[IporpamyBanus mikpokonTposiepiB AVR : HaBu. moci6. / C.M. [{lupynsHuK,
O. JI. Azapos, JI. B. Kpynensaunwkuii, T. . TpostHoBchka. — Binaung : BHTY, 2018.
—111ec.
3. PamionansHe ynpaBiiiHHS MPale3aaTHICTIO MAKETHOTO 0J10Ka eJIEKTPOIBUTYHIB-
maxoBukiB [Tekct] / B. I'. Jlxxynrakos, K. 1O. Jleprados, A. C. Kymik Ta iH. : 3a 3ar.
pen. A. C. Kynika. — Xapkis : Hair. aepokocM. yH-T iM. M. €. JKyKkoBcbKOro
«XapkiB. aBiail. 1H-T», 2023. — 224 c.
ISBN 978-966-662-900-8

12. Indopmaniiini pecypcu

1. Caiir kadpeapu 301: k301.khai.edu.
2. Od¢imitinuii caiT mpoBiAHOrO BUPOOHMKA MiIKpokoHTpoJiepiB ATMEL:
www.atmel.com



