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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

JlenHa, 3a04Ha

Cemectp 6

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

kpenutu €EKTC/ KiabKiCTh
TOTUH

oenna: 4 xpeautu €KTC / 120 ronun (64 ay1uTOpHUX,
3 AKUX: JIeKIii — 32, mabopartopHi — 32; CP3 — 56).
3aouna: 4 xpenutu €EKTC / 120 ronus (16 ayauTopHHX,
3 aKuX: JeKIii — 6, mpaktuudi — 10; CP3 — 104)

Buan HaBYanbHOIL
JISUTBHOCTI

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

Buau xoHTpoOIto

[ToToYHMI KOHTPOJIB, MOAYJIBHUN KOHTPOJIb, 3aXUCT
71a00paTOPHUX POOIT, 3aXUCT PO3PAXYHKOBOI pOOOTH,
CEMECTPOBHI KOHTPOJIb — 1CIIUT

[IpepekBizuTu

Buma marematuka. ®@i3uka. Enexrporexnika. Betym o
(daxy. OcHoBu MeTpoJorii. EnekTpoHika Ta 0CHOBH
CXEeMOTeXHIKH. Teopiss aBTOMaTUYHOTO YIPABIIIHHS




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:

InTerpanbHa  KOMIIETEHTHICTH:  3JaTHICTb  PO3B’SI3yBaTH  CKJIQJHI
crelfiani3oBaHi 3aj7ja4i Ta MPAaKTUYHI MPOOJIEMHU aBIOHIKM Ta CUCTEM KEpYBaHHS IiJ
yac npogeciiHol AIIBHOCTI Ta Y IMPOLEC] HABYAHHS, 110 nepeadayae 3acTOCYBaHHS
TEOpId Ta METOMIB 1HXKEHepli 1 XapaKTepU3yeTbCs KOMIUIEKCHICTIO  Ta
HEBU3HAYEHICTIO YMOB.

3araabHi komnereHTHOCTI (3K).

Iicas 3akiHyeHHs wi€l mporpamMu 3100yBay 0CBiTH Oy/e 31aTeH:
3K 1. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsIX.
3K 2. 3natHICTh 0 MOIIYKY, 00poOIeHHs Ta aHali3y iHGopMaIlii.
3K 4. 3HaHHs Ta po3yMIHHS IPEAMETHOT 00J1aCTi Ta pO3yMiHHS MTpodeciitHOT
TISIIBHOCTI.

daxoBi KoMIeTeHTHOCTI cneniagabHocTi (PK)

Iicas 3akiHyeHHs wi€l mporpamMu 3100yBay 0CBiTH Oy/e 31aTeH:
®K2. 3paTHICTP BHUKOPUCTOBYBATH OCHOBU EJIEKTPOHIKM, CXEMOTEXHIKA NIpU
PO3B’sI3aHH] IPAKTUYHUX 3aBJAaHb aBIOHIKH.
®K3. 3patHicTe pO3pOOdATH 1 MPOrpaMyBaTH MIKPOIPOLIECOPHI CUCTEMH
KEepyBaHHSI.

IIporpamHi pe3yJbTaTH HABYAHHS:

[TPH1. ApanTyBatucs A0 3MiH TEXHOJOTIH MpoQeciitHOT AiSIbHOCTI, MPOTHO3YBATH
X BILUIUB Ha KIHIIEBUU pe3yJIbTar.

[IPH2. ABTOHOMHO OTpUMYBaTH HOBI 3HAaHHS B CBOid MPEIMETHIN Ta CYMIXKHUX
00J1acTsIX 3 PI3HUX JDKEpeN I e(DEKTUBHOTO PO3B sS3aHHS CHeEIliaai3oBaHUX 3aja4
npodeciiftHOl isTBHOCTI.

[TPH3. BignosinaibHO Ta KBajai(pikoBaHO CTaBUTH Ta BUPIIIYBATH 3ajadi, OB’ s3aH1



31 CTBOPEHHSM MPHJIAJIIB 1 CUCTEM aBIOHIKH.

[TPH4. Po3ymiTu cTaH 1 NEPCIEKTUBH PO3BUTKY MPEIMETHOI 001aCTi.

[TPHS. OpranizoByBatu BiacHy MNOpoQeciiiHy AisUIbHICTb, OOWMpaTH ONTHUMAaJIbHI
METOJIU Ta CIIOCOOU PO3B’A3yBaHHA CKIAIHUX CIEI[laNi30BaHUX 3a7a4 Ta MPaKTUYHUX
npobiieM y npodeciiiHiii JisIbHOCTI.

[TPH6. KputnyHO OCMUCIIOBATH OCHOBHI TEOpli, MPUHIMINA, METOAU 1 MOHATTS Y
npodeciifHii AiSTBHOCTI.

[TPH12. Amnanmi3zyBaTtu, po3paxoByBaTU Ta MPOEKTYBATH €JEKTPHUYHI Ta €JIIEKTPOHHI
CHUCTEMH aBI1OHIKH.

[TPH13. Po3po06asiTu Ta mporpaMmyBaTH MIKPOIPOIECOPHI CUCTEMH KePyBaHHS.

4. 3MiCT HABYAJBHOI JUCIUTLTIHHA

Cemectp 6

MOJAVYJIb 1. ApxiTekTypa i nporpaMmyBaHHsl OTHOKPHCTAJIbHHUX
MiKpOKOHTpOoJIepiB cimeiictBa MCS-51

3MmicToBHMiA MoayJab 1. ApxiTeKkTypa I mporpaMyBaHHsI OAHOKPHCTAJIbHHUX
MIKpPOKOHTpoJiepiB cimeiictBa MCS-51

Tema 1. Berym g0 aucummiainu  «MiKpOKOHTpoJiepM B CHCTeMAax
ynpapiainaa». Kinacudikauia mikponpouecopiB. Oco0MBOCTI apXiTeKTypu Ta
NporpamMHoOro 3adesnedeHHss nudpoBux KoHTpoJiepiB. [IpencraBieHns 1aHuX B
KOHTpOJiepax.

Cmucna anomauis.

[Ipenver BuBUEHHS 1 3aAaul JUCHUIUIIHU «MIKPOKOHTPOJEpU B CHUCTEMAax
ynpaBiiHHsS». TumoBa cTpykTypa UU(GPOBOI CHCTEMU YIpPaBIiHHA. 3B’S30K 13
NOMEpPEeHIMA Ta HACTYMHUMU AucUMIDTIHAMH. OrIsan JiTepaTypHUX JUKeped.
Mikponponecopauii  OpUCTpiil  SK  amapaTHO-MPOrpaMHUN  3acid  peasnizamii
anroput™MiB  ynpaBmiHHA.  Krnacudikamis — mikpompouecopiB.  OcoOauBocCTi
apXITEeKTypu Ta MPOrPaMHOTO 3a0e3MedeHHs UPPOBUX KOHTPOJIEPIB. ApXUTEKTypa
®on  Heiimana 1  TlapBapaceka  apxutekrypa. [lpuxnagm  GOpTOBHX
MIKpPOIPOLIECOPHUX cUCTEM KepyBaHHs. DopMaTH TaHUX B KOHTPOJIEpax.

Tema nexyiu:. 1. [IpenmeT BUBUCHHS 1 3a/1a4l TUCHUIUTIHUA « MIKpOKOHTPOJIEPH B
CUCTEMax YIpaBliHHA». TumoBa CTpyKTypa LHUQPPOBOi CUCTEMHU YHIPABIIHHSL.
2. Knacudikaris wmikpomnporiecopiB. OcoOJUBOCTI apXiTEKTypu Ta MPOTPAMHOTO
3a0e3neueHHs nudpoBux KoHTpoJsiepiB. Apxutekrypa ®on Heiimana 1 ["apBapcbka
apxutektypa. DopMaru JaHUX B KOHTpoOJIEpax

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

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



Tema 2. AnapaTtHi pecypcu MiKpoKoHTpoJiepiB cimeiictBa MCS-51.

Cmucna anomauis.

Cknag cimerictBa MikpokoHTposiepiB MCS-51. ®dynkiioHaibHl 0COOIUBOCTI
MK. CrpykTypa, (yHKIIOHAJIbHI MOXJIHMBOCTI Ta amapaTHO-MPOTPaMHI pecypcH
MiKpokoHTpoJiepiB cimeiictBa MCS-51. Jloriuna opranizamis mam’siti B MCS-51.
CTpykTypa pe3HWIeHTHOI mam ATi. PerictpoBuii (aiiy, cTek, pericTpu cheriaibHuX
¢byHKIi#. 30BHIIIHS 1aM’SITh.

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

Camocmiiina poboma 3000y6aua oceimu: ONpaIOBaHHS MaTepialy JEKIIii.

Tema 3. Cucrema komMaHj i coco0u aapecairii JaHMX B MiKPOKOHTpPOJIepax.
Po3pobsiennst nporpam mosamu AcemoJep ta Ci.

Cmucna anomauis.

Cucrema KOMaHJ Ta NPUHLHUIM MPOTpaMyBaHHS MiKpokoHTposiepiB MCS-51.
dopmaty KOMaH[ Ta criocobu aapecairii 1annx. OcoOIMBOCTI YUTAHHS Ta BUKOHAHHS
KOMaH/, MammHHUK mukia. CTpykTypa mporpamu, 3aco0u peainiszaiii CTpyKTYpHHUX
€JIEMEHTIB MPOTrpaMu IMPH 3aCTOCYBaHHI MOB MporpamyBanHs AcemOiep ta Ci. Ctek
K o0macTe omepaTHBHOI mam’siTi 13 mpoTokojoMm pgoctymy FILO. Amapathi Ta
nporpaMHi 3aco0Ou 3abe3nedenHsi npoTokony FILO. BukopucranHs cTeky npu
BUKOHAHHI MiAIpOorpam.

Temu nexyiu: 1. Cucrema KOMaHJ Ta NPUHLUUOM TPOrpaMyBaHHSA
MikpokoHTpoJsiepiB MCS-51. ®opmatu KOMaHa Ta crnocoOHW aapecallii JaHHX.
2. AnapaTHi Ta mporpaMHi 3aco0u 3a0e3reueHHs MPOTOKOJY CTEKY.

Tema nabopamopnozco 3auwsmms: CTpyKTypa 1 TPUHOUNH POOOTH 3
IHTETPOBAaHUM CEPEJIOBUILEM PO3pOoOKMU MporpamHoro 3abesneuenHs MCStudio.
OcHoBu po3po6ku nporpam moBamu Acem6aep ta C ayist MK cimerictea MCS-51

Camocmitina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JI0 3aXKUCTY Jab0paTOpHOT pOOOTH.

Tema 4. Peanizanis nepudepiiiHux ¢QyHKUii y MIKPpOKOHTpoOJepax.
ITapasenbHi NOPTH BBe/ICHHA-BUBEAEeHHS MIKpOKOHTpoJiepiB MCS-51.

Cmucna anomauis.
Peamizamist mepudepiinux GyHKIIA y MikponporecopHux cucteMax. [loptu
napajielbHOTO Ta MOCIJOBHOTO BBEJIEHHS-BUBEACHHS NaHuX. [IpoToxonu oOMiHY
JAHUMHU M1 MPOLIECOPOM Ta 30BHIIIHIMU MPUCTPOsMU. [1opTH BBeE€HHS-BUBEACHHS
y ckmami MK MCS-51. Bzaemomis MCS-51 i3 30BHIIIHBOIO  IaM’SITTIO.
Xapakrepuctrka nepudepiiiHux 6y0kiB y ckinaai MCS-51 Ta npuHIMNM X B3aeMOI1
3 npouiecopoM. ITiakimroueHHs 3aco01B BiI0OpaKEHHS TaHUX.

Tema nexyii: TlopTh mapaneabHOTO BBEICHHS-BUBEACHHS NaHuX y ckiaai MK
Ta IX 3aCTOCYBAaHHA y PI3HUX KOHQITYpalisiX MIKPOKOHTPOJIEPHOI CUCTEMH.

Tema nabopamopnozo 3amwsamms: BBeaeHHS 1 BUBEIEHHS [aHUX dYepes
napanenbHi noptu MK-cuctemu. Peamizaiis anropuTMy KIHIIEBOTO aBTOMaTa Ha
OCHOBI TaOJIUIIl CTaHIB.



Camocmiiina poboma 3000ysaua oceimu: OIPALIOBaHHSI MaTepiany JeKIli,
MiTOTOBKA JI0 3aXKUCTY Jab0paTOpHOT pOOOTH.

Tema 5. CTpyKTypa i BUKOPHCTAHHA TaliMepiB Y MiKPOKOHTPOJIepax.

Cmucna anomauis.

Peanizamis ¢yHKIIA Yacy 3a JOMOMOror0 TailMepiB HU(PPOBUX KOHTPOJEPIB.
CtpykTypa, peXUMH POOOTH, TPOrpaMHE HACTPOIOBAHHS TaWMeEpiB Yy CKIIajl
mikpokoHTposiepiB MCS-51. Po3paxyHok mapaMeTpiB HACTPOIOBAaHHS TailMepiB.

Temu nexyiu: 1. B3aemoniss OnokiB nepudepiinux ¢yHkmidn y ckiaaai MK.
CrtpykTypa, pexumu poOOTH, MHporpamMHe HacTporoBaHHs TaiimepiB TO 1 TI1.
2. Ctpykrtypa, pexxuMu poOOTH, MporpamMHe HacTporoBaHHs TakimepiB T2 1 WDT.
3. Oco0auBocTi peanizallii 4acOBUX I1HTEpBaJIB Ta BUMIPIOBAHHS I1HTEPBAJIB MIiX
nofdisiMu Ha Taitmepax MK.

Temu nabopamopHrux 3auamo:

1. AmapaTHO-TIpOTrpaMHE BHUMIPIOBAHHS YaCTOTH 30BHIIIHIX IMITYJIhCIB Ha OCHOBI
taitmepis MK.
2. BuMiproBaHHS TPUBAJIOCTI 30BHILIHIX IMITYJIbCIB Ta OCHOBI TaiiMepa.

Camocmivina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,

MiTOTOBKA JIO 3aXKUCTY J1a00paTOPHUX POOIT.

Tema 6. IlocainoBuuii mopt UART B MiKpOKOHTpoOJI€paXx.

Cmucna anomauis.

CtpykTypa Ta NpUHIMIN BUKOpUCTaHHS nocaiioBHoro nopty UART y cknani
MikpokoHTpoJsiepiB  MCS-51. Po3paxyHOok pexumiB poOOTH Ta MpOrpamHe
HacTtporoBaHHa UART.

Tema nexyii: CTpykTypa Ta NPHUHIMIN BUKOPUCTAHHS MOCIIJOBHOTO MOPTY
UART y cknami MK.
Camocmitina poboma 3000y8aua ocgimu. ONPAIIOBAHHS MaTepiaty JEKIIii.

Tema 7. O0poOka nepepuBaHb y MiKpOKOHTpPoOJIepax
Cmucna anomauis.
[ToHsATTS TIpO TIepepHUBaHHS MPOTPAMH Ta MPUHIUTIN 0OpPOOIEHHS TIepepuBaHb
y Mikpomnpoiecopuux cuctemax. CTpykTypa Ta (QyHKLII KOHTpoJjiepa MepepUBaHb.
O6poOneHHs nepepuBaHb B MikpokoHTposiepax MCS-51. IIpuHiunu mporpaMHOro
HACTPOIOBAHHS KOHTPOJIEpa NepEeprUBaHb.
Tema nexyii: Tlpunnunu oOpoOJICHHS TMepepuBaHb Yy MIKPOIPOIIECOPHUX
cucteMax. CTpykTypa Ta pyHKIIIi KOHTpoJiepa nepepuBanb y ckianai MK.
Tema nabopamopnoeo 3anamms.: IlporpamyBanss peakiii MK Ha 30BHIIITHI 011
Ta armapaTHO-TIporpaMHe (GOpMyBaHHs IHTEPBAJIIB Yacy Ha OCHOBI TaiMepiB
Camocmitina poboma 3000ysaua oceimu: OIPALIOBAHHSA MaTepiany JeKIli,
MiTOTOBKA JIO 3aXKUCTY Jab0paTOpHOT pOOOTH.
MopayabHui KOHTPOJIb. MoayIbHA KOHTPOJIbHA polOoTa 1.
Camocmivina poboma 3000ysaua oceimu: TIATOTOBKA 10 MOIYJIBHOI
KOHTPOJIbHO1 poboTH 1.
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MOAYJIb 2. IIIuHHAa apxiTeKTypa KOHTpPoOJiepa Ta aHaJoro-unugposi
iHTepgeiicu.

3micToBuii Moayab 2. LlugpoBi KOHTPOJIEpH 3 HIMHHOIO APXITEKTYPOIO

Tema 1. Oco0MBoOCTI MO0YA0BH IIMHHOI aAPXITEKTYPH KOHTPOJIEpiB

Cmucna anomauis.

unna apxiTekTypa SK ©0a30BHM NPUHLUN MOOYJOBH OOYMCIIOBAIBHUX
npuctpoiB. IlluHHI pecypcu MIKpOKOHTpoJepiB. MiHiMalbHa KOH(QIrypaIris
MIKpOKOHTpoJiIepHOi cuctemu. [lIlMuHHa apxiTekTypa Ha OCHOBI MOCTIAOBHUX IIHH.
[IIuHHa apXiTEeKTypa Ha OCHOBI MapasieJIbHUX IIKH.

Tema nexyii: OcoOauUBOCTI MOOYJOBM 1 3aCTOCYBaHHS BapiaHTIB IITMHHOI
apxitektypu MK-cucremu.

Tema nabopamopnozo 3ansmms. TecTyBaHHS 3allaM’ITOBYBaJIbLHUX MPHUCTPOIB Y
cximaai YHMC.

Camocmitina poboma 3000ysaua oceimu: ONPAIIOBAHHSI MaTepianxy JeKIIii,
MiTOTOBKA JI0 3aXKUCTY Jab0paTOpHOT pOOOTH.

Tema 2. Po3paxyHOK eJleMEHTIiB NapaJjejbHOI HIMHHOI apXiTeKTYpH
Cmucna anomayis.

[To6ynoBa OydepHux KackaaiB cuCTeMHUX IuH. Jliarpama dopmyBaHHs
CUTHAJIB YIpaBmiHHA. PO3MOIIN agpecHOro MpoCTOpy KOHTpoJjepa 1 MeToauKa
PO3paxyHKY aApEeCHUX CEJIEKTOPIB.

Tema nexyii: 11odynoBa 0ydepHUX KacKaJiB CUCTEMHUX IIIMH Ta OCOOJIMBOCTI iX
(GyHKITIOHYBaHHSI.

Camocmiiina poboma 3000y8aua oceimu: ONpaIOBaHHS MaTepialy JEKIIIi.

Tema 3. Anasioro-uugposi inTepgeiicu MiKpoONpoOLEeCOPHUX CHCTEM

Cmucna anomayis.

TunoBi cTpyKTypHu KaHalliB aHaJoOro-uuppoBOro BBEIEHHS-BUBEIACHH:S. ba3osi
¢yHKIIOHaNBHI cXeMu aHanoro-uudpoux mnepersoproBauiB (ALIl) 1 1udpo
ananoroBux nepersoproBauiB (LIAII). Xapakrepuctika npoTokoaiB 0OMiHY JaHUMH.
[lpukmanm  amapaTHO-pPOrpaMHOI  peamizamii  KaHaldiB  aHaJOro-LIu(poBOro
nepeTrBopeHHs /13, po3ain 6].

Temu nexyiti: 1. TUnoBl CTPYKTYpU KaHAJIB aHAJIOTO-IIU(POBOTO BBEICHHS-
BuBeieHHs. Tumnosi ctpykTypu AL I TTAII.

2. XapakTepucThka NpPOTOKONIB OOMiIHY pgaHuMu. [lpuknaaum anapatHo-
MPOTPaMHOI peaizallii KaHaJliB aHaJIOTO-IIM(PPOBOTO MEPETBOPEHHS, B TOM y YUCIHI Y
ckianl creana YHMC.

Tema nabopamoproco 3auamms: KepyBaHHS poOOTOH aHAIOTO-IIM(GPOBOTO
nepeTBoproBaya Ta nepecuianns qanux Ha [IEOM.

Camocmitina poboma 3000ysaua oceimu. OTPAIIOBAHHS MaTepially JEKIIii,
MiTOTOBKA JIO 3aXKUCTY Jab0paTOpHOT pOOOTH.
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MoayJbHU#A KOHTPOJIb. 3aXUCT po3paxyHKoBOi poboTu Nel. MonynbpHa
KOHTpOJIbHA poboTa 2.

Camocmitina poboma 3000y8aua oceimu:

Buxonanns po3paxyHkoBoi poootu Nel. [TigroroBka g0 MOy IbHOT
KOHTPOJIbHO1 po0OoTH 2.

5. InauBinyanbHi 3aBIaHHSA

PospaxynkoBa po6ota Nel. Cemectp 6. «Po3paxyHOK apeCHOTO CeIeKTopa s
MII-cructeMu 3 MIMHHOIO apXITEKTYPOIOY.

6. MeToau HaBYaHHS
CrnoBecHi: JekIisi, HaB4YaibHa JucKycis. [lpaxkTuuni: BukoHaHHs
nabopatopHux poOIT. IHAUBIAyanbH1 KOHCyNbTalii. BUKOHaHHA pO3paxyHKOBOT
poo6oTH.

7. MeToau KOHTPOJIIO
[ToToyHu#t KOHTPOJH — BIAMOBIIHO JI0 3MICTOBHX MOJYJIB 1 TeM Yy BHUIJISII
MUCHMOBOTO ONMUTYBaHHS; YCHOTO OMHUTYBAHHS; 3aXHCT JTa0OPATOPHUX POOIT, 3aXHUCT
pPO3paxyHKOBOi poOOTH, MOAYJIbHUNM KOHTPOJb. I[liICyMKOBUM (CEMECTPOBHIA)
KOHTPOJIb — Y BUTJISI/IL ICTIUTY.

8. Kpurepii ouiHroBaHHS Ta po3noaia 0ajiB, siki 0TPUMYIOTH 3100yBayi

Ta6nui 8.1 — Po3noin 6aiiB, Kl OTPUMYIOTH 37100yBadi OCBITH

CkJ1az10B1 HaBYAIIBHOL Banu 3a ogue 3aHATTS Kinpkicts 3ansaTh | CyMapHa KUTBKICTh
pobotu (3aBl1aHHA) (3aBIaHb) OariB
Cemectp 6
3micToBHUIT MOaYJIb 1
Bukonanns 3...5 6 18...30
71a00paTopHUX POOIT
3axuct 1abopaTopHUX 3...5 6 18...30
pooiIT
MonynbHHI KOHTPOJIb 3...5 1 3...5
3MicTOBHUIT MOTYJIb 2
Bukonanns 3...5 2 6...10
1a60paTOPHUX POOIT
3axucT 1abopaTopHUX 3...5 2 6...10
pooiIT
3axuct PI'P Nel 3...5 2 6...10
MopaynbHUN KOHTPOJIb 3...5 1 3...5
Ycboro 3a cemectp 6 60...100
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CemecTpoBuii KOHTPOJIb (ICIIMT) MPOBOJMTHECSA Yy pasi BIIMOBHM 3/100yBaya Bij
0aJiB MOTOYHOI'O TECTYBAHHA M 3a HAsIBHOCTI JOMYCKY 10 icnuTy. I1ig yac cknaganus
CEMECTPOBOTO ICIUTY 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 OAHOTO
71a00paTOPHOTO 3aBJAAHHS, SIK€ HEOOX1THO BUKOHATH Ha KoMmIl toTepi (40 6aiB).

Ta6nuis 8.2 — Illkanu oriHtoBaHHs: OaibHA 1 TpaaAMIliHHA

Cyma Garis Orminka 32 TpaI[I/IHi.I\/'IHOIO mKAmoio
Icniut, qudepeHiinui 3a1ik 3aiik
90 -100 Bigmiaao
75 -89 JloOpe 3apaxoBaHO
60— 74 3a10BUIBHO
0-59 He3anosiipHO He 3apaxoBano

Kpumepii ouinroeannsa pooomu 3000yeaua oceimu npomsa2om cemecmpy

3anoBisibHo (6074 6am):

3100yBau BOJIOJIE TEOPETUYHHUM MarepiajJjoM HE B TMOBHOMY o0O0Cs31, JOIMYCTUB
MOMUJIKM Yy BHUPIIIEHHI 3a7a4l a00 MPaKTUYHOIO (J1Ja00paTOpPHOTO) 3aBIaHHS, HOTO
BIMIOBIII Ha 3allMTaHHSI HE € IOBHUMH, a00 € IMOMHJIKOBHMH. [lae HeTouyHI Ta
HETOBHI BIAMOBII Ha JOJATKOBI 3alMTaHHs. 3aXMCTUB BCl 1HAMBIAyalbHI 3aBJIaHHS
(;1abopaTtopHi pobotu Ta PP) Ta MOysIbHI KOHTPOJIBHI POOOTH 13 OI[IHKAMHU B MEXkax
BKAQ3aHOTO J1ala3oHy.

Hoope (75+89 6anis):

3100yBay Ma€ TBEP/Il 3HAHHA 3 TEOPETUYHOT YACTUHU JUCIUIUIIHU, PO3B’s3aB 3a/1a4uy
MPaBUJIBLHO, ajie HepallloHATBbHUM CIIOCOOOM, BUKOHAB MpakTU4HE (1abopaTtopHe)
3aBJaHHS, ajie HOro BIJAMOBIAI Ha JESIKI 3alUTaHHS HE € MOBHUMU. JlaB HETOYHI
BIJIOBIJII HA TEOPETUYHI JIOJAATKOBI 3allUTaHHS. 3aXWCTUB BCl I1HAMBIAYyalbHI
3aBaaHHs (JtabopaTopHi poOoTu Ta PP) Ta MoaybHI KOHTPOJIbHI POOOTH 13 OIlIHKAMHU
B MeXaX BKa3aHOTO Jliana3oHy.

Bigminnao (90+100 6aiB):

3m00yBau TBepao 3Hae: 0a3oBl (DyHKIIOHAIBHI eleMeHTH 1 OJoku 1udPOBOi
CXEMOTEXHIKH; METOAM PO3PaxyHKYy MHapaMeTpiB OJOKIB IIU(PPOBOI CXEMOTEXHIKH;
TUNIOBY CTPYKTYpPY OJHOKPUCTAJIBHOTO MIKPOKOHTpOJIepa, MPHUHIMINA HOTO
(GyHKIIIOHYBaHHS 1 MOOYIOBH un(prBoro KOHTpoJIepa Ha HOro OCHOBI, TUTIOBY
CTPYKTYPY OOYHCIIOBAIBHOT CHCTEMHU 13 IHIMHHOIO opraH13au1€10 CXEMOTEXHIYHI
pillleHHs [JIsl BBEJACHHS 1 BHBEJIEHHS aHAJIOTOBUX 1 JMCKPETHUX CHUTHAJIB 13
IU(PPOBOrO0 KOHTPOJIEpa; NPUHIMIKA TOOYJOBH 1 MPOEKTYBAaHHS MPOTPAMHOTO
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3a0e3MmeueHHs] OJHOKPHUCTAIbHUX MIKPOKOHTPOJIEPIB; y3arajlbHEHY METOAMKY
IPOEKTYBaHHS KOHTpOJepa ISl CUCTEMH yNpaBiiHHSA. 3100yBau BMi€ (QopmyBatu
aNropuTMiuHe  3a0e3MeueHHs A7 BUPIMIEHHS  KOHTPOJIEPOM  TUIOBHX
(GYHKIIIOHANPHUX ~3a7]a4  YIpaBJIiHHS, CTBOPIOBaTH 1 TECTyBaTH MPOrpaMHe
3a0e3nedeHHs MU POBOro KOHTPOJIEpa

[Tpu oMy 3100yBay, BUKOPUCTOBYIOUH 3HAHHS 3 AUCIUILTIHH, IOBHO Ta MPaBUILHO
BIJIIOBIJIa€ HA BC1 MHUTaHHS, SKI Oyl TOCTaBJICHI Mepen HUM. Y BCIX BIAMOBIASX
3M100yBad HE JOMYCTHB CYTTEBUX HETOYHOCTEH, BUTHBHO KOPUCTYETHCS HABYAIHHOIO
Ta HAYKOBO-TEXHIYHOI JITEpaTypor0 3 MUTaHb AWCHUIUTIHH. 3100yBay MPOSBIISE
BMIHHS JIOTIYHO 1 YITKO CKJIACTH CBOKO BIJIMOBi/Jb, PO3B’SI3aTH TUIIOBY 3ajady Ta
IpaKTHYHE 3aBJIaHHS, a TAKOX BIAMOBIJATH HA BCi JOJATKOBI MUTaHHS. 3MEHIIICHHS
kutbkocTi OamB B mexax 90...100 MoxiuBEe NMpU HETOYHUX (DOPMYITIOBAHHAX Y
BIIIIOBIISIX HA JOJATKOB1 3alIUTAHHS.

9. ITosiTMKA HABYAJILHOTO KYPCY

BinBinyBaHHs 3aHATHL. BiampaiioBaHHs NpOMyIIEHUX 3aHATh BiIOyBaeThCs
BIJIMOBIAHO /10 PO3KJIay KOHCYJBTAIllH, 32 MONEPEIHIM MOTOKEHHIM 3 BUKIIAAaueM

JloTpuMaHHsI BUMOT aKaJAeMiuHOi 100pouYecHOCTi 37100yBayaMy OCBITH ITiJl
Yyac BHBYCHHS HaBYAIbHOI aucuurutiay. [1in 4ac BUBUEHHS HaBYAIBHOI TUCIUTLTIHA
3100yBadi OCBITH MAlOTh JOTPUMYBATHCS 3aralIbHONPUUHATAX MOPATbHO-ETHUHUX
HOPM 1 TIpaBUJ TOBEMIHKH, BUMOT aKaJeMiuyHOi JOOPOYECHOCTI, MepeadadueHux
[TomoskeHHAM TIPO akKajgeMiuHy moOpodecHicTh HarioHaabHOTO aepoKOCMIYHOTO
YHIBEPCUTETY «XapKiBChKUI aBlaIliiHUM THCTUTYT»
(https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-
dobrochesnist.pdf). Ouikyerbes, mo pobGotu 3700yBadiB OCBITH OyAyTh iX
OpUTTHAJIBHUMHU JOCTIDKEHHSIMU a00 MiIpKyBaHHSIMHU. BiJICyTHICTh MOCHIIaHb Ha
BUKOPHCTaHI JKkepena, (paOpuKyBaHHsS JKEpes, CIHMCYBaHHS, BTPYYaHHS B pOOOTY
IHIIMX 3700yBayiB OCBITH CTaHOBISATH, aje HE OOMEXYIOTh, MPUKIAAU MOKIHBOI
aKaJeMI4HOT He1oOpoUecTHOCTI. BUsBIEHHS 03HAK akaJeMiuHOT HeT0OpOUECHOCTI B
MUCHMOBII poOOTI 3100yBava OCBITH € MiICTABOIO JJiA il He3apaxyBaHHS BUKJIaladeM
He3aJIeKHO BiJ] MacITallB Iiariaty 41 oOMaHy.

Bupimennss konduikriB. I[lopsnok 1 mpoueaypy BperyinroBaHHS KOHQIIKTIB,
MOB’A3aHUX 13 KOPYILIMHUMU JiSIMH, 3ITKHEHHSM I1HTEpecCiB, PI3HUMH (popMamMu
JTUCKPUMIHAIII, CEKCyaJIbHUMHM JIOMaraHHsAMHU, MI)OCOOUCTICHUMHU CTOCYHKaMHU Ta
IHIIMMH CUTYAIisIMH, 110 MOKYTh BUHUKHYTH ITi/I YaC HABYaHHS, a TaKOX IpaBHIIa
CeTHYHOI TOBEHIHKM perjaMeHTyroTbcss KojekcoM eTHYHOiI TIOBENiHKH B
HamionaneHoMy — aepOKOCMIYHOMY  yHIBepCUTETI  «XapKIBChKUW  aBlalliiHUIA
THCTUTYT» (https://khai.edu/ua/university/normativna-baza/ustanovchi-
dokumenti/kodeks-etichnoi-povedinki/).
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10. MeToanune 3a0e3neuyeHH

Bce meronnuHe 3a0e3nedyeHHS B €IEKTPOHHOMY BHIJISAI pPO3MIIEHE Ha
xmapHomy cxoBuii kad. 301. Insax ayia o3HalloMIIEHHS 1 CKauyBaHHS:
https://drive.google.com/drive/folders/10sAY mKImXxTPoVx8znUdkIa9L. MjSJY Rt

KoncnexT nekiit 3 tucuumuiiag «MIiKpOKOHTPOJIEpU B CUCTEMAX YIIPABIIHHD.
MeroandHi BKa3iBKH 1 3aBJJaHHS O BUKOHAHHS JTa0OpaTOpHUX POOIT.

MetoauuHi1 BKa3iBKH 1 3aBJJaHHS 10 BUKOHAHHS PO3paxyHKOBO-IrpadiuHUX POOIT.
InTerpoBane cepenopuiie MCStudio. [HCTpyKIIis KOprcTyBaya.

VHiBepcanabHa yuboBa MiKpokoHTpojiepHa cuctema Y YMC. TexHiuHui omnuc.
Cuctemue nporpamue 3a6e3nedents Y HMC. [HcTpykiiisi kopucTyBayva.
MertoauuHi  pekoMeHjaiii 3 po3poOKHM MporpaMHOrO  3a0e3ledyeHHs B
iHTerpoBanomy cepeaouiii MCStudio moBoro C.

8. IlpoextyBanns uudposux koutponepis. / B. I'. Jlxynraxos, K. I. Pynenko. —
Hagu. mocionmk. — X.: Hair. aepokocm. yH-T «XapsbK. aBiatl. iH-1», 2008 — 100 c.

9. HxynrakoB, B. I'. MikpokoHTpoiiepu B cucTeMax KepyBaHHsA. Microprocessor
Control Systems : HaBY. moci0. g0 71a6. podir / B. I'. Jlxxynrakos. — Xapkis : Hari.
aepokocMm. yH-T M. M. €. )KykoBcbkoro «Xapkis. aBiail. iH-1», 2021. — 144 c.

Nk L=

Posmimennss HKMJI nuctumuiing y cucteMi TUCTaHIIMHOTO HaBYaHHS MeHTOD:
— st cemectpy 6 — https://mentor.khai.edu/course/view.php?id=1247

11. PexoMeH0BaHa Jiitepatypa
basosa

1. Tpumyx . C. MikpokoHTpojepu: ApXiTeKTypa, TMpOrpaMyBaHHS Ta
3aCTOCYBaHHS B eJeKkTpoMexaHiti : HaBd. noci6. / FO. C. I'pumyk. — Xapkis : HTY
«XTI1I», 2019. — 384 c.

2. ®ypmMan, 1. O. MikpoenekTponHi 3aco0u mporpaMHoro kepyBanus / 1. O. @ypman,
M. JI. ManunoBcekuii, B. I'. Jxynrakos / Ilig 3ar. pexa. 1. O. @ypmana : [liagpyunuk
s ctynentiB BH3. — Xapkis : @axr, 2007. — 486 c.

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

4. Jlxynrakos, B. I'. MikpokoHTpoJiepy B CHUCTEMax KepyBaHHsA. Microprocessor
Control Systems [TekcT] : HaBY. moci6. 10 1a6. podiT / B. I'. IxynrakoB. — XapKisB :
Hair. aepokocm. yH-T iM. M. €. )KykoBcbkoro «XapkiB. aBiall. iH-», 2021. — 144 c.
5. Tlomxapenko, B. O. OcHOBU MIKpONPOIIECOPHOI TEXHIKM : HaB4. moci0. /
B. O. Ilomxapenko, B. FO. Kyuepyk, B. M. CeBacthsinoB. — Binnauiis : BHTY, 2016.
—226-c.



14

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. [{upynsHuK,
O. JI. Azapos, JI. B. Kpynensaunpkuii, T. I. TpostHoBchka. — Binnung : BHTY, 2018.
—111ec.
3. PamionansHe ynpaBIiiHHS Mpale3aaTHICTIO MAKETHOTO 0JI0Ka eJIEKTPOIBUTYHIB-
maxoBukiB [Tekct] / B. I'. Jlxxynrakos, K. FO. Jleprados, A. C. Kymik Ta iH. : 3a 3ar.
pen. A. C. Kynika. — Xapkis : Hait. aepokocM. yH-T iM. M. €. JKykoBcbKoOro
«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¢imitinnii caiT mpoBiAHOr0 BUPOOHMKA MiKpokoHTpoJiepiB ATMEL:
www.atmel.com



