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Poboua nporpama HaBYaNbHOI AUCHUILUTIHM «MIKpOIPOLIECOPHI CUCTEMMY AJIS
OakanaBpi/ Ham. TexH. yH-T. «/lHimpoBchka momitexnika», kad. BIT. — JI.: HTY
«I1», 2024, — 12 c.

Po3po6uuku — ac. Pubansuenko FO.I1.

PoGova nporpama perinameHrye:

—METy JUCUUIIIHY;

—AUCHUIUTIHAPHI PE3yNbTaTH HaBYAHHS, CPOPMOBAHI Ha OCHOBI TpaHc(opMalii
OUiKyBaHUX PE3yJIbTaTiB HABYAHHS OCBITHHOI MPOTPAMH;

—0a30B1 AUCIUAILIIHY;

—00csr 1 po3nonin 3a ¢opMaMu OpraHizaiii OCBITHROTO MPOIECY Ta BHIAMHU
HaBYAJIbHUX 3aHATH;

—Mporpamy JUCIHIUTIHU (TEMaTUYHHUN TUTaH 32 BUIaMU HABYAJILHUX 3aHSITH);

—aJITOPUTM OI[IHIOBAHHS PIBHSA JOCATHEHHS JWCIHUIUTIHAPHUX PpE3yJIbTATiB
HaBYaHHS (ILIKaJIU, 3aCO0U, IPOLIEYPH Ta KPUTEPIi OI[IHIOBAHHS);

—IHCTpYMEHTH, 00JIaHAHHS Ta MPOrpaMHe 3a0e3MeYeHHS;

—pEKOMEH/I0BaH1 Jkepena iHpopMmariii.

Po6oua mporpama mpusHaueHa JyuIs peaitizallii KOMIIETEHTHICHOTO MiAXO0My i
yac IUIaHyBaHHS OCBITHBOTO TMIPOIECY, BHUKIAMAHHSA JUCIUILUIIHHA, IiATOTOBKH
CTYJICHTIB 10 KOHTPOJIbHUX 3aXO0[iB, KOHTPOJIIO MPOBAKEHHS OCBITHBOI JISIIBHOCTI,
BHYTPIIITHROTO Ta 30BHIMIHBOTO KOHTPOJIIO 3a0e3MeueHHs SKOCTI BHINOI OCBITH,
aKpeauTallii OCBITHIX IPOTpaM y MeKax CIeIiaJbHOCTI.
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1 META HABYAJILHOI JIMIUILJITHU

MeTta aucHuUIJIiHM — O3HANOMIICHHS 3 MPHUHIMIAMHU MOOYAOBH 1 poOOOTH
TaliMepiB  /IIYWIBHUKIB  MIKPOKOHTposiepiB, nepudepiiinux wmoaymiB (CCP,
kommapatopis AL, MSSP, USART), 00poOkoto mnepepuBaHb BiJ 3a3HAYEHHUX
MOJYNIB, CX€MaMM 3'€HAHHS JBOX MIKPOIPOLIECOPHUX MPUCTPOIB i OOMIHY
nanumu yepe3 moayii USART 1 MSSP.

2 OYIKYBAHI JUCIUAIIJIIHAPHI PE3YJIbTATU HABYAHHSA

JAucuunutinapui pesyabtatun HapuyaHus (JAPH)
umdp APH 3MiCT
JIHP-01 [ToBuHEH pO3yMITH apXITEKTYpy MIKpONpoLecopiB, iX (yHKIIi,
OpUHIMIK poOOTH, a TakKoX MpOorpaMyBaHHS Ha HUX. Maru
OpPaKTUYHI ~ HAaBUYKM Yy  BUKOPHCTaHHI  CIELIaJi30BaHUX
IHCTPYMEHTIB A7  PO3pOOKM 1  BIAJAJAKM  IPOrpaMHOTO
3a0e3neyeHHs ISl MIKPOIIPOIIECOPHUX CHUCTEM.

JIHP-02 3naTHUM aHaNi3yBaTH Ta BHUPIUIYBaTH MPOOJIEMH, SIKI BUHUKAIOTh
pu po3poOIll Ta BUKOPUCTAHHI MIKPOIIPOLIECOPHUX CUCTEM.

3 OBCAT 1 PO3IOALI 3A ®OPMAMU OPT'AHI3ALII OCBITHBLOI'O
INPOIECY TA BUJAMU HABYAJIbHUX 3AHATDH

Bux ;— 3 Po3nonain 3a (l)OpMalt/lI(l HABYAHHSA, 200UHU
HABYANBLHHX | & = JeHHA _ BedipHA 3a04HA
— © S| ayauTopHi | camocTiiiHa | ayAMTOpHI | caMoOCTiiiHa | ayJIMTOpHI | caMocTiiHa
3aHSITTS pobora 3aHITTA pobora 3aHATTS pobora
JIEKI[IHI 80 26 54 6 74
MPaKTUYHI 40 26 14 4 36
JabopaTopHi - - - - -
ceMiHapHu - - - - -
PA30OM | 120 52 68 10 110

4 ITIPOI'PAMA JUCHUIIJITHU 3A BUJJAMU HABYAJIBHUX 3AHATD

O0csar
HIndpu
PH Buau Ta TeMaTHKA HABYAJbHUX 3aHATH CKJIA/IOBHX,
JEKIIIT 80
JIPH-01 3microBHuit Mmoayab Nelllepudepiiini MoayJ1i MIKPOKOHTpOJICpiB 60

¢ipmn Microchip Ta i BuKopucTaHHsa y BOYIOBaHHX CHCTeMAax
KepPyBaHHSI.

Temal. Opranizanis TaiiMepHoro mnepepuBaHHs1 (OPMyBaHHs
IMIYABCIB 3alaHOI TpHBANOCTI 3a gomomororo MmoxayniB TMRI i
TMR2.

Tema2. ®opmyBannsa IIIM curnanis 3a gonomoror moayias CCP
(pexum LIIM).




Oo0cHar

Hludgpu
Buau Ta TeMaTHKA HAaBYAJILHUX 3aHATH CKJIAJIOBHX,

IIPH

Tema3. Pexxumu 3axomieHHs 1 nopiBHsHHESA Janux moxayist CCP.
Temad. Monyns ALII (na npuxiiani MK PIC16F84).
Tema 5. Moayns kommaparopis (Ha npukinani MK PIC16F84).

3microBHuiimonyap Ne2llepepuBanns B MK PIC 16F84

JIPH-02 Tema 6. XapakTepucTUKu SPI-cymMiCHUXTTPHCTPOIB.
[Iporpamuapeaiizaiis TPOTOKOJy TepeAadigaHuX M0 iHTepdeicy
SPI. Moxyne MSSP (pexxum SPI).

Tema 7. )KKI moxyns Ha ocHoBi MK H/144780.

Tema 8. Xapaxrepuctuku [2C-cymicHux mnpuctpoiB. [Iporpamna 20
peastizailisi MpoTOKOJIy nepenadi nanux no mHrepgeiicy 12C. Moaynb
MSSP (pexum 12C).
Tema9. [IpoTtokon nepenaui qanux no iHTepdeiicy RS-232. Moayns
USART.
INMPAKTHUYHI 3AHSTTS 40
JIPH-01 1. BuBueHHs Oarato(yHKIIOHaJbHOI  CHCTEMH  OXOPOHHOT 5
curnamzarii Ha MK PIC16F84.
2. lludpo-anamorope mepeTBOPEHHS 3a jJonomoror moxyias CCP 5
(pexum IIM) npu moOynoBi reHeparopa rapMOHIMHHMX KOJUBaHb
JUIS TIEPEBIPKH 3BYKO130JIA1111 IPUMILIIEHb.
3. Opranizaiiss CHHXpOHHOT TOCIIOBHO1 mepenayl gannx Mibk MK 10
PIC i SPI-cymicnoi IMC LJAIL
JIPH-02 4. Opranizaiisi CHHXpOHHOI TOCIIIOBHOT mepenayi gaanx Mk MK 10
PIC 1 [2C-cymicHoi IMC nam'sti EEPROM
5. BuBueHHs cxeM y3ro/KeHHS piBHIB Hallpyr'yl CUTHAJIIB iHTepdeiica 10

RS-232i mudposux IMC.

5 OHIHIOBAHHA PE3YJIBTATIB HABUAHHSA

Ceptudikaiiis J0CATHEHb CTYACHTIB 3JIMCHIOETHCS 3a JOMOMOTO0 MPO30PHUX MPOIEAYp, IO
IPYHTYIOTbCS Ha OO0 €KTHMBHUX KpuUTepisx BiamoBimHo a0 Ilomoxxenus yHiBepcutety «lIpo
OI[IHIOBaHHS pe3yJIbTaTiB HaBUAHHS 300yBauiB BUIIOT OCBITHY.

Jlocaruytuii piBeHb KOMIIETEHTHOCTEH BITHOCHO OYIKYBaHUX, IO iAeHTU(]IKOBAHUI Mmil Yac
KOHTPOJILHHX 3aX0/1iB, BiIOOpakae peallbHUI pe3ysibTaT HaBYaHHS CTYJICHTA 32 JUCIUIUTIHOTO.

5.1 Ilkaan

OniHroBaHHS HaBYaJIbHUX JOCsTHEeHb cTyAeHTiB HTY «/III» 3nilicHIo€ThCS 32 pe THHTOBOIO
(100-6anpHO0O) Ta iHCTHUTYIIHHOIO mHiKamamMu. OCTaHHS HeoOximHa (3a OQilliifHOI0 BiACYTHICTIO
HaI[IOHAJLHOT IITKAJIH) JIsl KOHBEpTallii (MepeBeAeHHs) OI[IHOK MOOITFHUX CTY/IEHTIB.

HlIkanu oyinoeanna naguanvuux oocaznenv cmyoenmie HTY «/J11»

PeliTunrosa IacTuTyniiina
90...100 BigminHo / Excellent
74...89 no6pe / Good
60...73 3a0BiIBHO / Satisfactory

0...59 He3amoBuIbHO / Fail




Kpenutn HaB4aigbHOI JUCHUIUIIHM 3apaxOBYIOTHCS, SKIIO CTYAEHT OTPUMAaB IMiJICYMKOBY
ouinky He Menmie 60-tu OamiB. Hipkya oIliHKa BBaXKa€ThCS aKaJeMIYHOIO 3a00proBaHICTIO, IO
nisrae gikBinamii Bianosigno 1o [onoxeHHs npo opranizamnito ocBiTHboTo npouecy HTY «ID».

5.2 3aco6u Ta npouexypu

3micT 3ac00iB JIarHOCTUKU CHPSIMOBAHO HA KOHTPOJb PIiBHS CPOPMOBAHOCTI 3HAHb, YMiHb,
KOMYHIKaI[ii, aBTOHOMHOCTI Ta BiAMOBiIaTbHOCTI cTymeHTa 3a BuMmoramu HPK 1o 6-ro
KBaJi(iKaI[IfHOTO pIBHAMIJ 4Yac JEMOHCTpAIii pEerjJaMeHTOBAaHUX POOOYOI0  MPOTPaMOI0
pe3yJIbTaTiB HAaBYaHHS.

CTyneHT Ha KOHTPOJIBHUX 3aXOJaX Ma€ BHKOHYBATH 3aBJAaHHS, OPIEHTOBaHI BHKJIIOYHO Ha
JEMOHCTpAILII0 TUCIUIUIIHAPHUX PE3yIbTaTIB HaBYaHHS (po3Aali 2).

3aco0u A1arHOCTUKH, 110 HAJJAIOTHCS CTYJE€HTaM Ha KOHTPOJIbHUX 3aX0JaX y BUIJISAL 3aBJaHb
JUIS TIOTOYHOTO Ta IMICYMKOBOIO KOHTPOJIIO, (OPMYIOTHCS MIISXOM KOHKpETH3alil BUXITHUX
JaHUX Ta crioco0y JeMOHCTpaIlil JUCIUILUTIHAPHUX Pe3yIbTaTiB HABUAHHS.

3aco0u JiarHOCTHKU (KOHTPOJIbHI 3aBIAaHHS) JJsl MMOTOYHOIO Ta MIJICYMKOBOTO KOHTPOJIIO
JTUCITUTUTIHY 3aTBEPKYIOTHCS Kadeaporo.

Bunu 3aco6iB AlarHOCTUKM Ta MPOLEAYp OLIHIOBAHHS JUIsl MOTOYHOTO Ta MIICYMKOBOTO
KOHTPOJIIO JAUCLHUIUTIHU MTOIaHO HUXKYE.

3acobu diacnocmuku ma npoyeoypu OyiH8aHHA

MNOTOYHHUHN KOHTPOJUIb MIICYMKOBHH KOHTPOJIb
HaBYAJILHE 3acoom poweaypu 3acoom —
3AHATTH JIarHOCTMKH p M MAarHOCTUKH p yP
JIEKIT KOHTPOJBHI BHUKOHAHHS 3aBJAaHHSI BU3HAYEHHS
3aBIaHHS 32 ITiJT 9ac JICKITiH CepeMHbO3BAKCHOTO PE3YIBTATY
KOMILIEKCHA .
KOXHOIO TEMOIO MTOTOYHUX KOHTPOJIIB;
OPAKTUYHI | KOHTPOJIbHI BUKOHAHHSA 3aBJaHb 1] KOHTpOJIbHA
p P po6ota (KKP) . .
3aBJaHHS 3a Yyac MpakKTUYHUX 3aHATh BukoHaHHs KKPmin yac 3amiky
KOXHOIO TEMOIO 3a Oa)KaHHSM CTYJICHTA

[Tig yac MOTOYHOTO KOHTPOJIIO JICKIIMHI 3aHATTS OIHIOIOTHCS MUIIXOM BHU3HAYECHHS SIKOCTI
BHKOHAHHS KOHTPOJIbHMX KOHKPETH30BaHMX 3aBJiaHb. [IpaKTUYHI3AHATTS OIIHIOIOTHCS SKICTIO
BHKOHAHHS KOHTPOJIBHOTO 3aBJaHHS.

SIKIIO 3MICT MEBHOTO BUAY 3aHATH IMIAMOPSAIKOBAHO JIEKUIBKOM CKJIAJIOBHM, TO IHTETrpalibHE
3HAYEHHS OI[IHKKM MOYKE BH3HAYATHCS 3 YPaxXyBaHHSM BaroBHX KOe(Dilli€HTIB, IO BCTAHOBIIIOKOTHCS
BHKJIaJaYEM.

3a HasgBHOCTI PiBHS PE3yJbTATIB MOTOUYHUX KOHTPOJIIB 3 YCIX BU/IB HAaBUAIbHHUX 3aHSITH HE
Men1ie 60 OaniB, MiICYMKOBUN KOHTPOJIb 3[IHCHIOETHCS 6€3 yJacTi CTYJeHTa IIJISTXOM BU3HAYECHHS
CePEIHBO3BAYKECHOI'O 3HAYCHHS MIOTOYHHUX OI[IHOK.

He3anexHo Bij pe3y/bTaTiB IOTOYHOTO KOHTPOJIIO KOXKEH CTYICHT ITiJ] Yac 3aIiKy Ma€ MpaBo
BukoHyBaT KKP, sika MICTUTH 3aBHaHHs, IO OXOIUTFOIOTH KJIFOYOBI JAMCIUILTIHAPHI PE3yJIbTaTH
HaBYaHHI.

KinpkicTe koHKpeTn3oBaHux 3aBaaHb KKP moBuHHa BinmoBigaTu BigBEJEHOMY yacy Ha
BukoHaHHs. KinbkicTh BapianTiB KKP Mae 3a6e3neunTtu iHAMBIAyani3alito 3aBIaHHS.

3HaueHHsi oIiHKM 3a BukoHaHHs KKPBu3HauaeTbcs cepeHbOI0 OIIHKOI CKIIAJ0BHUX
(KOHKpETU30BaHMX 3aBJaHb) 1 € OCTATOUHUM.

[nTerpanbhue 3HaueHHs oiiHku BukoHaHHS KKPwmoske BU3HauaTuCs 3 ypaxyBaHHSM BaroBUX
KOe(QIIi€HTIB, 110 BCTAHOBIIOETHCSA Kadeaporo A KOXKHOI CKIIaJ0BOI OMUCY KBalli(iKaifHOTO
pieast HPK.



5.3 Kpurepii

PeanbHi pe3ynabTaTh HaBYaHHA CTYAEHTAa IACHTUQIKYIOTbCS Ta BHUMIPIOIOTHCS BiTHOCHO
OYIKYBaHUX T 4aC KOHTPOJBHHUX 3aXOJIiB 32 JOMOMOTOI KPHUTEPIiB, IO OMHUCYIOTh [Iii CTY/ACHTa
JUTSL IGMOHCTpALii JOCATHEHHS pe3y/IbTaTiB HaBUaHHS.

Jlnst  OLIHIOBaHHS BUKOHAHHS KOHTPOJBHMX 3aBJaHb Il Yac TOTOYHOTO KOHTPOIIIO
JEKIIMHNX 1 TPAKTUYHUX 3aHITH B SKOCTI KPUTEPII0 BUKOPHCTOBYETHCS KOSQIIIEHT 3aCBOEHHS, IO
aBTOMATHYHO a/IaNITy€ MOKA3HUK OLIHKHU 10 PEHTHHTOBOT IIKAJIH:

0Oi =100 a/m,

7€ & — YUCJIO MPaBWIBHUX BIIMOBiIEH a00 BUKOHAHUX CYTTEBUX OTEpAIliid BIAMOBIIHO 10
eTaJIOHy pIlIEHHS; M — 3arajbHa KUIbKICTh 3allUTaHb a00 CYTTEBUX ONEpalliil €TaTOHY.

[nauBinyanbH1 3aBAaHHS Ta KOMIUIEKCHI KOHTPOJIBHI pPOOOTH OIIHIOIOTHCS E€KCHEPTHO 3a
JIOTIOMOTOI0 KPUTEPIiB, 10 XapaKTEpPU3yIOTh CHIBBIIHOIIEHHS BUMOT JI0 PIBHS KOMIIETEHTHOCTEH 1
MMOKa3HUKIB OLIIHKU 3a PEUTHUHTOBOIO IIKAJIOHO.

3MICT KpUTEpIiB CIHUPAETbCd HA KOMIIETEHTHICTHI XapakTepucTuku, BuzHaueHi HPK mns
0akanaBpChbKOTO PIBHSI BUILIOT OCBITH.

Jazanovui Kpumepii 00CAZHEeHH Pe3yabmamie HasuanHus 0 6-20
Keanighikauinunozo piens 3a HPK

Onuc . . IMoxa3zuuk
KBanidixaniiinoro Bumoru 110- 3HaH-l), yMlHI)/H-a-BI/I‘IOK, KO-leyHlKaIIll, J—
piBHs BignoBizanabHocTi i aBTOHOMII
3HaHHA
+ KOHIICTITYaJIbH1 BiamoBink BigMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100
HayKOBI1 Ta MPAaKTUYHI | OCMHCIICHA. XapaKTEePU3y€e HASIBHICTh:
3HaHHSA, KpUTUYHE - KOHUENTYaJbHUX 3HAHb;
OCMMUCIIEHHS TEOPIi, - BHCOKOT'O CTYIICHIO BOJIOJIIHHS CTAHOM ITUTaHHS,
NPHUHIMIIB, MCTOIIB 1 | - KPUTUYHOTO OCMHCIICHHS] OCHOBHUX TE€OPIH, TPUHIIMIIIB,
MOHATH Y chepi METOJIIB 1 TOHATH Y HABYaHHI Ta MPOQeCiiHIN AISUTBHOCTI
npoQeciinoi BianoBink MicTUTh HETpyO1 MOMUITIKH 200 OTMCKH 90-94
ISUTBHOCTI Ta/a00 Binmnosins npaBuibHa, ajie Ma€ IEBHI HETOYHOCTI 85-89
HaBYaHHA Binnosigs npaBuiibHA, alle Ma€ NEBHI HETOYHOCTI i 80-84
HEJO0CTaTHBO OOIPYHTOBaHA
BiamoBine npaBuiibHA, ajie Ma€e TIEBHI HETOYHOCTI, 74-79
HEJIOCTaTHHO OOIPYHTOBAHA T4 OCMHUCIICHA
BianoBine ¢pparmMenTapHa 70-73
BinmoBiab 1eMOHCTpPY€E HEUITKI YSBICHHS CTYACHTA PO 65-69
00'eKT BUBUEHHS
PiBeHsn 3HaHb MIHIMAJIBLHO 3a0BUILHUN 60-64
PiBeHn 3HaHb HE3aM0BUILHUI <60
Yminna/naseuuxu
+ TIOTIHONEH1 BinnoBigs Xxapakrepusye yMiHHS: 95-100
KOTHITHBHI Ta - BUSBIISATH NPOOIIEMU;
NPaKkTUYHI - (opmymroBaTH rinoTe3u;
YMIHEHs1/ HaBIIKH, - po3B'sI3yBaTH NMpoOIeMu;
MaﬁCTePEICTB Ta - o0uparu ajieKkBaTHI METO/IM Ta IHCTPYMEHTAJIbHI 3ac00H;
IHHOBALIMHICTE Ha - 30WpaTu Ta JIOTIYHO H 3pO3yMiNO iHTEPIpETYBATH




Onuc . R IToxa3Huk
v e Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaLil, .
kBajdigikaniiinoro . . .. OLIHKH
. BimoBinaabHOCTI i aBTOHOMIT
piBHS
piBHI, HEOOXiTHOMY iH(pOopMallio;
IUIsL O3B’ SI3aHHS - BUKOPHCTOBYBATH IHHOBAIIHMHI X0 10 PO3B’SI3aHHS
CKJIAJTHIX 3aBJIaHHS
CHEliaTi30BaHuX BianoBins xapakrepusye yMiHHA/HABUYKHA 3aCTOCOBYBATH 90-94
3a1a4 1 IPaKTUYHUX 3HaHHS B MMPAKTHYHIA TiSUTEHOCTI 3 HETPYOUMU TIOMIIIKAMHU
npobiem y cdepi Biamosine xapakTepu3ye yMiHHS/HAaBHYKU 3aCTOCOBYBATH 85-89
npodeciinoi 3HAHHS B MPAKTUYHINA TISUTBHOCTI, ajJie Ma€ MeBHi
JIIIBHOCTI 200 HETOYHOCTI IPH peatizailii 0/IHi€T BUMOTH
HaBYaHHA Biamosine xapakTepu3ye yMiHHSI/HABHYKH 3aCTOCOBYBATH 80-84
3HAHHS B IPAKTUYHINA JISUIBHOCTI, ajie Ma€ MeBHI
HETOYHOCTI IIPH peaizailii 1BOX BUMOT
Biamosines xapakTepu3ye yMiHHSI/HABHYKH 3aCTOCOBYBATH 74-79
3HAHHS B IPAKTUYHINA JISUIBHOCTI, ajie Ma€ MeBHI
HETOYHOCTI IIPH peanizailii TpbOX BUMOT
Biamosine xapakTepu3ye yMiHHSI/HABUYKH 3aCTOCOBYBATH 70-73
3HaHHS B MMPAKTUYHIN JISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IIPH peanizailii YOTUPbOX BUMOT
Biamosine xapakTepu3ye yMiHHSI/HABUYKH 3aCTOCOBYBATH 65-69
3HaHHS B MPAKTUYHIN TISUTHHOCTI MPY BUKOHAHHI 3aB/IaHb
3a 3pa3koM
BianoBins xapakrepusye yMiHHSI/HaBHUKH 3aCTOCOBYBATH 60-64
3HaHHS NIPY BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSIMU
pIBeHb YMiHb/HAaBUUOK HE3aJ0BUTLHUM <60
Komynixauia
+ JJOHECEHHS 10 Binbae BosIoAiHHS TPOOIEMATHKOIO Tajy3i. 95-100
(daxiBuiB 1 HedaxiBIiB | 3po3yMiTiCTh Bianosiai (momnosini). Mosa:
iHbopMartii, ineH, - TpaBWIbHA;
npooJIeM, pillieHb, - ymcra;
BJIACHOTO JIOCBIY Ta - sicHa;
apryMeHTallii; - TouHa;
+ 301p, iHTEpIpETAIis A
P pripeTal - JIOTiYHa;
Ta 3aCTOCYBaHHS - BupasHa;
JAHUX; .
) - JIaKOHIYHA.
+ CIIUIKYBaHHS 3 I .
. KomyHnikaniiina crpateris:
npodeciiHuX NUTaHb, . . . .
. - MOCIIIOBHUI 1 HEeCylepewIMBUi PO3BUTOK TyMKH;
y TOMY YHCITi . .
X - HasBHICTb JIOTYHUX BIACHUX CY/KEHb;
1HO3eMHOI0 MOBOIO, o ..
- YHa apryMeHTallii Ta ii BIAMOBIAHICTh
YCHO Ta NMCbMOBO | 1ope PryMeHTall JUTOBIAHIC
BIZICTOIOBAHHM IOJIOKEHHSIM;
- MpaBWJIbHA CTPYKTYpPa BIAMOBIl (OMOBII);
- TMPaBUJIBHICTH BiAMOBIJCH HA 3aMUTAHHS;
- JIopeyHa TeXHiKa BIJMOBiIeH Ha 3aTUTaHHS,
- 3JIaTHICTh pOOUTH BUCHOBKH Ta ()OPMYIIOBATH
MPOTIO3HUIIii
JlocTaTHe BOJIOIHHS POOIEMATUKOIO ratysi 3 90-94




Onnc
kBajidikaniiiHoro
piBHS

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil,
BigmoBigaaIbLHOCTI i aBTOHOMIT

IMoxka3zHuk
OLIHKH

HE3HAYHUMU XHOaMHU.

JlocTaTHs 3p03yMUTICTh BIAMOBII (IOTIOBII) 3
HE3HAYHUMU XHOaMHU.

JlopevHa KOMyHIKaIliifHa CTpaTeris 3 He3HAYHUMU XHOaMu

JoOpe BOJOIIHHS TPOOIEMATHKOIO Taly3i.

Jlo6pa 3po3yMiTicTh BiIMOBii (AOMOBII) Ta JOpEeUHA
KOMYHIKaIliifHa cTpaTerisi (CyMapHO He peai3oBaHO TPH
BUMOTH)

85-89

Jlo6pe BonoIIHHS TPOOIEMaTHUKOIO Tramy3l.

JloOpa 3po3yMuTiCTh BIAMOBII (I0NOB11) Ta T0peYHa
KOMYHIKaIliiHa cTpaTeris (CyMapHO HE peali30BaHO
YOTHUPH BUMOTH)

80-84

Jlo6pe BooIIHHS TPOOIEMaTHUKOIO ramy3i.

Jlo6pa 3po3ymMuTICTh BIAMOBIAI (IOTIOBII) Ta TOpeUHa
KOMYHIKaI[liiHa cTpaTeris (CyMapHO HE peaji30BaHo I SITh
BHMMOT)

74-79

3a10BUTbHE BOJIOIIHHS MPOOIEMATHKOIO TaTy31.
3amoBiTbHA 3pO3YMUTICTh BiMOBII (OTIOBI1) Ta JOpEeYHA
KOMYHIKaI[lifHa cTpaTteris (CyMapHO He peaji30BaHo CiM
BHIMOT)

70-73

YacTkoBe BOJIOIHHS MPOOJIEMATHKOO TaTy31.
3amoBiTbHA 3pO3YMUTICTh BiAMOBII (AOMOBIII) Ta
KOMYHIKaIliifHa cTparteria 3 xubamu (CyMapHO He
peanizoBaHoO JIeB’SITh BUMOT)

65-69

dparMeHTapHEe BOJIOIIHHS MPOOJIEMATHKOO TaTy3l.
3aoBiIbHA 3pO3YMUTICTh BiIMOBII (AOMOBII) Ta
KOMYHIKaIllifHa cTpaTeris 3 Xxubamu (CyMapHO He
peanizoBano 10 BuMor)

60-64

PiBenb koMyHiKaIlii HE3aJOBUTLHUIT

<60

Bionosgioanvnicmos i asmonomis

+ YOpPaBIiHHS

CKJIaIHOIO TEXHIYHOIO

a00 npodeciitHoIo
IISUTBHICTIO YU
MPOCKTaMH;

+ CIIPOMOXHICTh
HECTH
BIAMMOBIAAIBHICTE 3a
BUPOOJICHHS Ta
yXBaJICHHS PillIeHb Y
Herepen0ayyBaHuX
pobouux Ta/abo
HaBYAJTbHUX
KOHTEKCTax;

+ opmyBaHHA
CY/DKEHb, 110

BinMinHe BONOIIHHS KOMIIETEHIIIMU MEHEIKMEHTY
0COOHMCTOCTI, OPIEHTOBAHUX Ha:

1) yrpaBiTiHHS KOMIUIEKCHHUMH MPOEKTaMH, 1110
nepeadayvae:

- JIOCTIAHMIIBKHHA XapakTep HaBYAIbHOI TiSILHOCTI,
MO3HaYeHa BMIHHSM CaMOCTIMHO OIIHIOBAaTH PI3HOMAaHITHI
KUTTEBI CUTYaIllii, IBUIIA, (PAKTH, BUSBIISATH 1 BIICTOIOBATH
0COOHCTY MO3HUIIIIO;

- 3JaTHICTh A0 POOOTH B KOMaHIL;

- KOHTpOIIb BJIACHUX JIii;

2) BIIMOBIIANBHICTD 32 PUUHATTS PilllcHb B
HernependauyyBaHNX YMOBAX, 110 BKITIOYAE:

- OoOrpyHTyBaHHS BJIACHHX PIllIEHb MOJOKEHHIMHI
HOPMaTHUBHO1 0a3u rajxy3eBOro Ta JIep>KaBHOTO PIBHIB;

- CaMOCTIMHICTH I Yac BUKOHAHHS ITOCTABICHUX
3aBJaHb;

95-100




Onuc . o e Ioka3Huk
KBanidixaniiinoro Bumoru A0 3HAH, yMlHL/H.a.B]/I'lOK, KkoMyHiKaui, J—
piBHs BiimoBinaabHOCTI i ABTOHOMIT

BpPaXOBYIOTh - iHIIiaTUBY B 0OTOBOPEHHI MPoOIIeM;

colliaJibHI, HAYKOBI1 T | - BiAMOBiNAMBHICTH 33 B3aEMOBITHOCHHIH,

€TUYHI aCIeKTH,; 3) BIOMOBIAANBHICTH 33 IPO]ECIifHUIT PO3BUTOK OKPEMHUX

+ oprauizamis Ta oci6 Ta/abo rpyn ocib, 1o nepeadayac:

KEpIBHHUIITBO - BHKOPHCTaHHS MPOQECiiHO-OpiIEHTOBHUX HABUYOK;

npodeciiinnm - BHKOPHCTaHHS JIOKA3iB i3 CAMOCTIHHOIO 1 IPaBUIBHOIO

PO3BUTKOM 0Cib Ta apryMeHTaLicIo;

ey, - BOJIOJHHS BCIMa BHJIaMH HABYAIHHOT JiSUTHHOCTI;

¢ 3MATHICTH 4) 31aTHICTH 10 MOJAIBIION0 HABYAHHS 3 BACOKUM PIBHEM

TIPOOBXKYBATH aBTOHOMHOCTI, 1[0 TIEpetayac:

HABUAHHA 13 3HaqHI/_I_1'VI - CTYMiHb BOJIOJAIHHS (DyH/IaMEHTAJIbHUMH 3HAHHSIMU;

CTYNCHEM aBTOHOMIL - CaMOCTIMHICTh OI[IHHUX CY/)KCHb;
- BHCOKHI piBeHb COPMOBAHOCTI 3araJibHOHABYAJIbLHUX
YMIHb 1 HABUYOK;
- CaMOCTIMHMI MONIYK Ta aHami3 JKepen iHpopmarii
VYrieBHEHE BOJIOJIHHS KOMIIETCHITIIMU MEHEDKMEHTY 90-94
0CcoOMCTOCTI (HE peani30oBaHO JBI BUMOTH)
JloOpe BOJIOIIHHS KOMIICTCHIIIIMA MEHEDKMEHTY 85-89
0COOMCTOCTI (HE peai3oBaHO TPH BUMOTH)
Jlo6pe BONOIIHHS KOMIIETSHITIIMH MEHEDKMEHTY 80-84
0CcoOMCTOCTI (HE peani3oBaHO YOTUPH BUMOTH)
Jlo6pe BONOIIHHS KOMIETCHIIIIMH MEHEDKMEHTY 74-79
0CcOOMCTOCTI (HE peai3oBaHO IIICTh BUMOT)
3a/10BUTEHEBOJIOIIHHIKOMITETCHITISIMH MEHEDKMEHTY 70-73
ocoOucTocTi (He peaai30BaHOCIMBHUMOT)
3a/10BUTLHEBOJIOIIHHIKOMITETCHITIIMH MEHEDKMEHTY 65-69
ocoOucTocTi (HEe peani30oBaHOBICIMBHUMOT)
PiBens BimnmoBinanbHOCTI 1 aBTOHOMIT (PparMeHTapHUM 60-64
PiBeHp BIAIIOBIOAJILHOCTI 1 aBTOHOMII HE3a4OBUIBHUN <60

6 IHCTPYMEHTU, OBJIAITHAHHSA TA ITPOI'PAMHE 3ABE3INEUEHHS
BuxopucroByeThcsi nmaboparopHa 0Oa3za kadenpu Oesmeku iHdopmarii Ta
TEJICKOMYHIKaIi# (KOMIT'IOTepHE Ta MyJIbTUMEIHe o0nanHanHs).JlabopaTopHi
3aHTTS CIIPSMOBAHI Ha PO3POOJICHHS 1 HAJIaroDKEHHS TPOTrpaM MOBOIO aceMOJepa 3

BUKOPHUCTAHHSM IHTETPOBAHOTO cepenoBuiia npoektyBanHss MPLAB i itepaTuBHOTO
ctumynsitopa PROTEUS.

Hucranmiitna mmatdhopma Moodle.

MSOffice 365.

Cucrema kepyBaHHS 0a3zaMH JaHUX
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7 PEKOMEH/IOBAHI JKEPEJIA ITHOOPMALIIT

7.1 OcHOBHI

1. HoBaupkuii A. O. MikponporecopHi Ta MIKPOKOHTPOJEPHI CHCTEMH:
niapyunuk. Y 2 4. Y. 1. Mikponpouecopni cuctemu. — K. : KIII im. Irops
Cikopcbkoro, Bua-o «Ilomitexnikay, 2020. — 361c.

2. JlabGopaTOpHUI MPAKTHUKYM 3 IUCHUILIIHU «MIKpOMPOLECOPHI CUCTEMM:
HaBu. nocioHuk / B. f. Ilyiima. — JIbBiB: BumaBHuutBo JIbBIBCHKOI MOMITEXHIKH,
2021. — 218 ¢. — Pexxum noctyny: http://eom.lp.edu.ua/textbooks/np-mps.pdf

3. Kypinnuit B.I'. "BOynoBaHi cucteM# 3 BAKOPUCTaHHIM MIKPOKOHTPOJIEPIB".
Kwuis: Bugasaunreo HTVYY "KIII", 2017. - 264 c.

4. ConparoB HO.I, Kyzie C.O. "MikponpolecopHi CHUCTEMHU: Teopid Ta
npaktuka". Kuis: Bugasunuuit aim "In FOpe", 2015. - 512 c.

5. Kmumamescekuit M.M., Cipenko O.B. "Mikpomnporecopu Ta
MIKpPOKOHTpOJIEpH: Teopisl Ta mpakTuka 3actocyBanHa". Kui: BugaBuuurso "Llentp
yuboBoi Jitepatypu", 2018. - 384 c.

7.2 JlonomixkHi

1. CwmipuoB B.B., CwmipnoBa H.B., Ilapxomenko HO.M. Apxitekrypa Ta
nporpaMmyBaHHs — nepudepiiHuX  IHTepPEeHCHUX  KOHTPOJIEpIB:  MIAPYYHHUK.
Kponusuunpkuii: [THTY, 2020. 278 c.

2. Microchip Technologylnc. PIC18FXX2. DataSheet. High Performance,
Enhanced FLASH.

3. Kypinnuii B.I'. "BOynoBaHi cucteMu 3 BUKOPHCTaHHSIM MIKPOKOHTPOJIEPiB
PIC Microchip". Kui: BugaBuunrso HTYY "KIII", 2017. - 264 c.

7.3 Inpopmauiiini pecypcu
1. https://www.microchip.com
2. http://developer.microchip.com
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Hasuanbue Buganasg

POGOYA ITPOI'PAMA HABYAJILHOI JIUCLIATIJIIHU
«MiKpOIpOIIECOPHI CUCTEMU»
11t 6aKanaBpiB

Po3po6Huku:
PubGansuenxo IOpiit [letpoBru
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