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1. Onuc HABYAJBLHOI JMCHMILIIHA

I'any3b 3HaHb,

. . . . XapakTepucTuKa
HaiimenyBaHHs cremiaabHICTh, OCBITHS B .
. . HaBYaJILHOI JUCIUAILIIHA
IIOKa3HHUKa nporpama, piBeHb BUIIO1
) (Oenna ¢hopma nasuamnms)
OCBITH
KinpkicTh KpeauTiBa —
pea I'any3b 3HaHB O00B’s13K0Ba
4 o .
12 «ladopmartiiiai
TCXHOJIOT'11»

KinbkicTs MonymiB — 1 HaBuanbHuii pik

(mdp 1 HaltMEeHyBaHHS)

Ku1bKICTh 3MICTOBHUX

) 2024/2025
MOJYJIB — 2
CneniajpHicTh C
i . eMecT
THmBITyambHe 125 «Kibepbesmekay p
3aBJIaHHsA HEMAE (xop i HaiiMeHyBaHHs)

6-1
3arajibHa KUIbKICTB OCBITFH nporpama Jekuii®
roauH — 64/120 «be3neka iHbhopMaiiHux i

KOMVHIKAIIMHUX CUCTEM) 32
(HaliMeHyBaHHS) o< 'OJMHA

IpakTu4Hi,

ceMiHAPCHKI
Kunpkicts THOKHEBAX 0 - roquu
TOIWH JUIS JEHHOT a6 e
(bopMH HaBUAHHS: PiBennb BUIIIOI OCBiTH: a00paTopH1
ayIUTOPHUX — 4 nepiuii (6akagaBpChKUiA) 32- roauH
CaMOCTIiHOT po0OTH Camocriiina po6ora
cryneHTa — 3,5 56 roguHN

Bua koHTpoOIIO

1CITAT

CniBBiTHOIIEHHS KUIBKOCTI F'OJJMH ayAUTOPHUX 3aHATh JI0 CAaMOCTIIHOI poOOTH CTaHOBUTH:
1151 IeHHo1 (hopmu HaBuaHHs — 64/56.

“AyIMTOpHE HABaHTA)XKEHHS MOKe OyTH 3MeHIIeHe abo 30UIbleHe Ha OJHY TOAMHY B
3aJIeKHOCTI B/l PO3KJIAY 3aHSTh.



2. MeTa Ta 3aBJAaHHSA HABYAJbHOI JUCIHILIIHHA

MeTa BUBYeHHS: HaJA0aHHS CTYACHTAMH 3HAaHb 1 HAaBMYOK 3 IPOEKTYBaHHS
MIKPOIIPOLIECOPHUX CHUCTEM 3axHCTy 1H(popMarllii, CUCTEM KOHTPOIIO JOCTYIOM,
CUCTEM ayTeHTHU(IKallii.

3aBaaHHsi:  BOJIOJITM  0a30BUMHM  HaBUYKaMM  TOOYJOBH  Cy4YaCHHX
MIKPOTIPOIIECOPHUX CHUCTEM 3axucTy 1H(opMmalii Ha MiKpompolecopax Ta
MIKPOKOHTPOJIEPAX; 3A1MCHIOBATH PO3PaXyHOK Ta BUOIP KOHKPETHUX MPHUCTPOIB JJIs
BUKOHAHHS KPUOTOrpaiyHUX aJrOPUTMIB 1 TMPOTOKOJIIB; BHUKOPUCTOBYBATH
crenianizoBaHe MporpaMHe 3a0e3reyeHHsl Ta po3poOJIATH CUCTEMHU ayTeHTH(IKalii
ocoOM 11 BUPIIICHHS 3a7a4 KpPUITO3aXUCTy JIaHUX Ta TMOOYJOBU CHUCTEM
YIPaBIiHHS KOHTPOJIIO TOCTYIOM JI0 00’ €KTIB Ta 1HGOpMaIIii.

KomMmneTreHTHOCTI, siIKi HA0yBalOThCSA:

- (K31) 3gatHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIIIsIX;

- (K32) 3nanus Ta po3yMiHHs NpeaMeTHO1 00JacTi Ta po3yMiHHs Mpodecii;

- (K33) 3patHicTe mpodeciiiHO CHIIKYBAaTUCA JAEPKABHOK Ta 1HO3EMHOIO
MOBaMHU SIK YCHO, TaK 1 MMCbMOBO;

- (K34) BwMiHHA BUSBIATH, CTaBUTH Ta BHUpPINIyBaTH TMpoOJieMH 3a
npodeciiHUM CIIPSIMYBaHHSIM;

- (K35) 3matHicTh 10 momyky, 0OpoOIeHHS Ta aHalli3y iH(popMaIrii;

- (K®3) 3paTHicTh 10 BUKOPUCTAHHS MPOrPAaMHHUX Ta MPOTpaMHO-arapaTHUX
KOMIUIEKCIB 3aco0iB 3axucTy iH(opMmarii B iH(popMaIiiHO-TEICKOMYHIKAIIHHUX
(aBTOMATH30BaHMUX) CUCTEMAX;

- (K®5) 3natHicTs 3a0e3mevyyBaTd 3axuMCT 1H(QopMarii, 1o oOpobsIeThes B
iH(pOpMAaIIIITHO-TEIEKOMYHIKAI[IHHUX ~ (aBTOMATH30BaHMX) CHCTEMax 3 METOIO
peaizailii BCTAHOBJICHOT MOJIITUKY 1H(popMaIliitHoi Ta/abo kibepOe3neku;

- (K®7) 3patHicTh BHpoOBaIKyBaTH Ta 3a0e3medyBaTtd (GyHKIIOHYBAHHS
KOMITJIEKCHUX CHCTEM 3axXUCTy iH(opMaiii (KOMIUIEKCH HOPMATHBHO-TIPaBOBUX,
OprafizamiifHuX Ta TEXHIYHUX 3aC001B 1 METO/IB, MPOIEAYDP, TPAKTUIHUX MIPUHOMIB
Ta 1H.);

- (K®12) 3paTHicTh aHaNMi3yBaTH, BUSBJISATH Ta OIIHIOBATH MOKJIIMBI 3aTPO3H,
ypa3nuBOCTI Ta JAecTaOuIi3ylodi YWMHHUKHA iH(QOpMAIiiHOMY MpOCTOpy Ta
iHbOpMaIliitHUM pecypcaM 3TiIHO 3 BCTAHOBJIEHOIO TMOJITHKOIO iH(MOpMAIiitHOT
Ta/ab0 KibepOe3meKHy.

OuikyBaHi pe3yJibTATH HABYAHHSA:

- (ITPHI) 3acTocoByBaTH 3HAHHS AEP:KABHOI Ta 1HO3EMHHUX MOB 3 METOIO
3abe3rneueHHs €eKTUBHOCTI nMpodeciiiHoT KOMYHIKaIlIi;

- (ITPH3) BukopuctoByBaTu pe3yJbTaTH CAMOCTIMHOTO MOIIYKY, aHalli3y Ta
cuHTe3y 1HdopMaIlii 3 pi3HUX JKepen sl €DEKTUBHOTO PIIIEHHS CHeliali30BaHNuX



3a1a4 npoeciitHoI AisUTbHOCTI;

- (IIPH10) BuxonyBaTd aHaji3z Ta JEKOMIO3UIlil0 iHGOpMaIliifHO-
TEJICKOMYHIKAIMHUX CUCTEM;

- (IIPH11) BukonyBatu aHaii3 3B’s13KiB MK 1HPOpMalUiiHUMH IpOLIECAMU Ha
BIJITAJICHUX OOYHCIIOBAJIbHUX CHCTEMAX;

- (IIPH15) BukopuctoByBaTH Cy4yacHE NporpamMHoO-anapaTHe 3a0e3NedeHHs
1HpOpMaIIITHO-KOMYHIKAI[IMHUX TEXHOIOT1H.

IpepexBizutu — OK1 «Buma matematuka», OK2 «J/luckpeTHa MaTtemMaTuKay,
OK3 «OcHoBu (pyHk1ioHYBaHHS KoMI'toTepiB», OK4 «TexHomnorii mporpaMyBaHH»,
OK6 «Kowmm’torepna enektpoHika», OK7 «Apxitekrypa komm'toTepiBy, OK9
«Mopgeni ta crtpykrypu nmanux», OKI10 «Komm'torepna cxemorexHika», OKI1
«AmapatHi Ta mporpamHi 3acoOu 3axucty iHpopmaniin, OKI17 «BoOynoBaHi
cuctemn», OK18 «Web-texHooriin.

Kopekizutu — OK24 «Ynpasninaga iHdopmaniiHoto 6e3nekoo», OK27
«3axuct iHpopmalii B  iHQopMalIHHO-KOMYHIKaliMHUX cuctemax», OK26
«HaniiiHicTh Ta QyHKIIOHANBbHA Oe3meka 1HPOPMAIIHO- YIPaBISIOUUX CHUCTEM,
OK28 «KomruiekcHi cucTeMu 3axXUCTy 1HQoOpMalii: MpOeKTyBaHHS, BIPOBAKEHHS,
cynpoBiny, OK33 «Ksanidikamiiina pobora OGakamaBpay.



3. IIporpama HaB4YaJILHOI JUCUMILIIHA

Monyas 1.

3micToBHMIA MoayJb 1. [HCTpyMeHTaNbHI 3aco0u nporpamyBanus MIIC.

Tema 1. Beryn. Buau 113 MIIC.

Knacudikanis MIIC (yHiBepcanbHi, 0OpoOKM cUTHaIIB, BOYAOBaH1, MOOUIBHI,
MIKPOKOHTPOJIEPH, CUCTEMHM Ha Moayli 1 Kpuctami). 3acrocyBanHs MIIC
(MOHITOpPHUHI, yHOpaBIIHHS, «PO3yMHI» peul, IHTepHeT peueit). Pemakrtopw,
KOMIUISTOPU,  IHTEPIPETATOPH, CHUMYJSATOpU, Mporpamatopu. I[HTEerposaHi
CepeOBUILA PO3POOKH.

Tema 2. Binkputi mnatpopmu. Exocucrema Arduino.

Binkputi mnarpopmu. Exocuctema Arduino. ®@opmdaxktop Uno, Mega, Nano,
Mini. CyMICHICTh 3a KOHCTPYKTHBOM, cepelnoBuieM po3poOku, Shield Ta
616morekamu. CTopoHH1 porpamui 3acodu. IlIBuake nmpoToTUITyBaHHs.

Tema 3. [aterpoBane cepenosuiie po3podku IDE Arduino.

[Iporpamua mozens MK y cknaai monyniB Arduino. BryTpimni nepudepiitai
npuctpoi. (AdcTpakTHuii MikpokoHTposiep. Lludposi 1 anamorosi minii. Oneparii 3
TaHUMH Ha BuBoJiax. Buau 1 o6csr nam'sti. Taiimepu, npuitmaui UART, SPI, 12C 1 ix
nporpamHa miaTpumka. [lpukinanu 3 Proteus.). IHTerpoBane cepenoBuile po3poOKu
IDE Arduino ans Windows, Linux, Android, i0S, Web. Kondirypariisi, po3mupeHHs
010J110TeK Ta anmapaTHUX 3aCcO0iB.

Tema 4. YpaBiiHHsS MIPOCTUM BBEICHHSIM - BUBEACHHAM depe3 nopTu MK.
VYrpaBiiHHS BBEJIECHHSM -BHUBCICHHSAM JaHuX 4depe3 moptd MK s 3B’s3ky 3
JaTYMKaMH Ta BUKOHYIOUMMHU MPUCTPOSIMU. BUKOpUCTaHHS NTEpEepUBaHb.

Tema 5. BuBenenns cumBoubHOI 1 Tpadiunoi iHpopmanii Ha LCD / OLED / TFT
/ E-ink.

Buenenns cumBoipHOI 1 rpadivnoi indopmamii Ha LCD / OLED / TFT / E-ink
aucIuiei  JTIIOAMHO-MAaIIMHHOTO iHTepdeiicy depe3 mapaneinbHi Ta TOCIITOBHI
iHTepdeiicu.

Tema 6. [IporpamyBaHHs peKUMIB poOOTH TaliMepiB B TOAAaTKAX.
[IporpamyBaHHs peXUMIB pOOOTH TailMepiB JUIsl 3ajlad peaJbHOro dYacy.

dopMyBaHHS YaCOBUX IHTEPBAJIB Ta IMITYILCHUX MOCITIIOBHOCTEH.

MonyabHuil KOHTpPOJb 1.



3micToBHMIE Moayb 2. OnTuMizallis nporpamuux 3aco0iB MIIC.

Tema 7. [IporpamyBaHHsI aCHHXPOHHOTO Ta CHHXPOHHOTI'O MOCJI1IOBHOTO OOMIHY.
[IporpamyBaHHs ACHMHXPOHHOI'O Ta CUHXPOHHOTrO mociigoBHoro oominy MK 3
30BHILIHIMH MPUCTPOSMHU 1HIUKAIli, IEPETBOPEHHS CUTHAIIB Ta 30€pEKEHHS TaHUX.

Tema 8. [IporpamyBanns ananorosoro intepgdeiica MK.
[IporpamyBanHs ananorooro iHtepgeiicy MK 3 paruyukamm y 3agadax
MOHITOPUHTY 1 YIPABIIHHSI BUKOHYIOUUMU Ta ayJ10 IPUCTPOSIMHU.

Tema 9. IllBunka po3poOka [0AATKIB 3 BHUKOPUCTAHHSM rpadiqyHOro
NpOorpaMyBaHHs, XMapHUX CEPBICIB.

Tema 10. OnTumu3aiiig nporpam 3 Bukopuctanusm Mo C ta Acembuiepa.
OnTumuzaiiss mporpaMm 3 BUKOPHCTaHHSM BcTaBOK Ha MoBi C Ta AcemOiepa.
CepenoBuiia po3poOKH.

Tema 11. IlporpamyBanHs pexumiB eneprozoepexerHts MK.
VYrpaBiiHHS aKTUBHICTIO BHYTpIlIHIX npuctpoiB MK, pexumu cHy. YnpaBiiHHS
TaKTOBOIO YaCTOTOIO.

Tema 12. EnemMeHTH oOmEpamiifHUX CHUCTEM pPEATbHOTO0 Yacy y MPOTPaMHHX
3aco0ax BOyJOBaHHX CUCTEMAX.

VYmupasninas Oaratozagaunictio. Dynkiii API. ManopecypcHi omnepartiiHi
CHUCTEMH Y KOMOIHOBaHUX CHUCTEMaX.

MonyibHUI KOHTPOJIb 2.



4. CTpyKTYypa HAaBYAJIbHOI JUCUUILIIHU

KinpkicTs roana

Jlenna ¢popma

HazBa 3MicTOBOTO MOAYJIS 1 TEM

Ycebor Y Tomy umcni
0 a1 n | ma6. | Cp.
1 2 3 | 4] 5 6
Monyas 1
3MmicToBHII MOIVJIb 1
Tewma 1. Beryn. Buau 113 MIIC. 3 1 2
Tema 2. Binkpurti nmnatdopmu. Exocuctema
: 5 2 3
Arduino.
Tema 3. IuTterpoBanHe cepenoBuie 10 9 3 5
po3po6ku IDE Arduino.
Tema 4. YnpaBiiHHS MPOCTUM BBEACHHSIM - 11 9 4 5
BUBEJCHHAM uepe3 noptu MK.
Tema 5. BuBegeHHsi cuMBOIBHOT 1 rpadivyHOl 11 9 4 5
iHpopmanii va LCD / OLED / TFT / E-ink.
Tema 6 [IporpamyBanHs pexuMiB poOOTH 16 4 4 8
TaliMep1B B JOJATKAX.
MoynbpHHUI KOHTPOJIb 1 1
Pa3om 3a 3micToBuM MoayJiem 1 57 14 15 28

3MicTOBHII MOAYJIb 2

Tema 7. [IporpamyBaHHsS aCHHXPOHHOTO  Ta

: ) 17 4 5 8

CUHXPOHHOTO MOCTIIOBHOTO OOMIHY.
Tema 8. [IlporpamyBaHHS  aHaJIOTOBOTO
: . 18 4 6 8
iHTepdeiica MK,
Tema 9. IlIBuaka po3poOka m0OJaTKIB 3
BUKOPHUCTAHHSIM rpadigHOTO 6 4 2
MIPOrpaMyBaHHs, XMapHUX CEPBICIB.
Tema 10. Onrumwuzanis mporpam 3

4 2 2
BukopuctanHsM MoBu C ta Acembiepa.
Tema 11. IlporpamyBaHHS  peXHUMIB

12 2 6 4
eHeprozoepexxernss MK.
Tema 12. EnemenTn omepamiiHUX CHUCTEM
peaNbHOTO dYacy Yy TMpOTpaMHUX 3aco0ax 5 1 4
BOY/IOBaHUX CHCTEMaX.
MoynpHHN KOHTPOJIb 1 1
Pa3om 3a 3micToBUM MoayJieM 2 63 18 17 28

Ycboro roaun 120 32 32 56




5. Temu ceMiHAPCBLKHUX 3aHATH

No KinbkicT
Hasa temu
n/m b TOJINH
He nepeobaueno.
Pazom
6. TeMn NpaAaKTHYHHUX 3aHATH
No Kinbkicth
w Ha3Ba temn FoH
He nepeobaueno.
Pazom
7. Temu 1200paTOPHUX 3aHATH
No Hasa Temu KinpkicTh
/1 TOJIUH
1 PozpoOka Ta  HamaromxkenHs mporpam i AVR- 3
MIKpPOKOHTPOJIEPIB B cepenoBuiii Proteus
9 Cunre3 1uppoBOi CUCTEMU KepyBaHHA Ha OCHOBI IuIaTGopMu 4
Arduino
3 Po3poOka 1 Hamaro/keHHs MNporpaMm BHUBOAY iHopmarllii 3 4
BUKOPUCTAaHHSIM CUMBOJIBHUX Ta rpad1qYHUX TUCIUICTB
4 HPOFpaMYBaHHH P@)KI/IMiB poboTH TaitmepiB-miunabHUKIB AVR 4
MIKpPOKOHTPOJIEPIB
5 OpraHiaauiﬂ ACHHXPOHHOTO oOMiHY B AVR- 5
MIKpPOKOHTpOJEpax
5 [Iporpamra  migTpuMKa  OOMIHY 1O  IIOCHIJIOBHOMY 5
nepudepiitnomy iHTEpdeiicy SPI
7 | Po3pobxa Ta HayaromkeHHs nporpam s STM32 6
Pa3zom 32




8. Camocriiina podora

No KinpkicTh
Ha3zBa temu
/o TOOUH
1 | OnparrroBatu: po3poOka Ta HajgaroKeHHs nporpam st AVR - 9
MIKpOKOHTpOJIEpiB B cepenoBuili Proteus, Arduino
2 | OmparrroBaTi: YTIpaBIIiHHS BBEJCHHSIM - BUBCICHHSIM JIaHUX Ta 9

IMITYJIBCHUX MOCJIIIOBHOCTEH uepe3 noptu MK

3 | O3HallOMUTHCH 3 PO3POOKOIO0 1 HAJNATOJKEHHSM Mporpam
BUBOAY 1H(OopMaIii 3 BUKOPUCTAaHHSIM CHMBOJIBHUX Ta 10
rpadiuHUX AUCILIETB

4 | OnpamroBaru: Opranizairis nociioBHOro oominy B AVR-

MIKpPOKOHTpOJIEepax ;
5 | OmpartoBatu: Po3mupenns ekocuctemu Arduino 32- 10
PO3PSIAHUMH MIKPOKOHTpOJIEpAMU
6 | O3HallOMUTHCH 3 ONTUMI3ALII€I0 MPOrPaM 3 METOIO IT1IBUILICHHS 9
HMIBUIKO/I11, SMEHIIIEHHS] €HEProcnokuBaHHs Ta pecypcis MIIC
Pa3zom 56

9. InauBiAyabHI 3aBIaHHS
[HauBiTyanbHI 3aBIaHHS HE TIepea0adeHi.

10. MeToau HABYAHHSA

[IpoBeneHHs ayTUTOPHUX JICKITIH, MPAKTUIHUX 3aHATh, KOHCYJIbTAIlIH, a TAKOX
caMocTiiHa poOota 3700yBadiB OCBITH 3a MarepiajaMH, OIyOJIKOBaHHUMU
Kadeaporo.

11. MeToau KOHTPOJIIO

[IpoBeneHHS TMOTOYHOTO TECTOBOI'O KOHTPOJIIO, TECTOBOIO MOIYJIBHOTO
KOHTPOJIIO, MIJICYMKOBUNA KOHTPOJb y BUTIISAI ICTIUTY .



12. Kpurepii oniHIOBAaHHS Ta Po3M0Aij 0aJiB, sIKi OTPUMYIOTh CTYACHTH

12.1. Posnmonin OamiB, sKI OTPUMYIOTb CTYIAEHTH (KUIbKICHI KpuTepii
OI[IHIOBaHHS)
CkratoBi HaBYAIIBHOT POOOTH banu 3a Kinb- Cymapna
0JIHE KICTP KLIb-
3aHATTSA 3aHATH KICTb
(3aB- (3aB/1aHb) OasiB
JTQHHST)
3MICTOBUN MOIYINH |
JlabopaTopHi 3aHATTS 0..7 3 0..21
MonynbHUN KOHTPOJIb 0...30 1 0...20
3MICTOBUN MOTYIH 2
JlabopaTopHi 3aHATTS 0..7 4 0..28
MonynbHUN KOHTPOJIb 0...30 1 0...21
Ycboro 3a cemectp 0...100

biner nis 3anmiky ckianaeTscs 3 TPhOX TEOPETUYHUX 3alMTaHb. 32 TEOPETHYHI
3anuTaHHA cTyAeHT oTpumye 10 100 6amniB (1o 33,3 GaiiB 3a KOXKHE.

ITix gac ckiramaHHs CEMECTPOBOTO ICIIUTY 3100yBay Ma€ MOXJIMBICTh OTPUMATH
makcumyM 100 6aiB.

Kpurepii oniHloBaHHS PO0OTH CTyJIeHTA MPOTATOM CeMeCTPY

3apoBisibHO (60-74). Ilokazath MIHIMyM 3HaHb Ta yMiHb. 3aXHCTUTH HE
meHie 80% Bix yCix 3aBIaHb MPAKTUYHUX 3aHSTh.

Jobpe (75-89). Tepao 3HatH MiHIMYM, 3aXUCTUTH He MeHiie 90% 3aBaaHb
NPAKTUYHUX 3aHSTh.

Bigminno (90-100). 3gati BCi KOHTPOJBHI TOYKH 3 OI[IHKOI «BIAMIHHOY.
JIoCKOHAJIBLHO 3HATH BC1 TEMH Ta YMITH iX 3aCTOCOBYBATH.

IlIkana ouiHoBaHHsA: 0ajibHA 1 TpaauUiiHa

Cyma Ganis OHiHKi 3a Tpa{[I/IHiI\/'I'HOIO HIKAJIOIO '
[cniut, nudepenniioBannii 3aI1K 3aiik
90 — 100 Bigminao
75— 89 Jobpe 3apaxoBaHO
60 — 74 3aJ10BUTLHO
0-59 He3anoBinsHO He 3apaxoBano
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