XMEJBbHUIILKUI HAINIOHAJILHUI YHIBEPCUTET

dIT

EHKO

POBOYA ITPOT'PAMA HABYAJIBHOI TUCITUTIJIITHU

Komn 'tomepri ma kibep@izuuni cucmemu
Hazea AHCUHILIHH

Tany3s 3nane — F [HbopManiiiHi TeXHOIOTIT

Cneyiansricme — F7 KoM’ rotepHa iHxeHepis

Pigensv eunioi oceimu — Ilepmuii (6axanaBpcbkHii)

Ocgimubo-npogpeciiina npozpama — KoMm’rotTepHa iHXeHepis Ta IporpaMyBaHHS
Obcaz oucyunninu — S xpeauriB CKTC, Llugp oucyunninu — ODPI1.13

Moea nasuanna — yxpaincbka

Cmamyc oucyunninu: 060B’s13x0Ba (GaxoBoi miArOTOBKH)

Daxyavmem — [HpopMaLiHHUX TEXHOJIOTIH

Kageopa — Komrr’rotepHoi iHxeHepil Ta iHpopManiiHIX cucTeM

®opma
= 3aranbHAN KinbKicTh roiuH CEMECTPOBOro
‘g obcsr KOHTPOJIO
° AYIUTOpHI 33HATTS ol &
<

3 e =g E

~ o)
& = = 2 Qo & 2
8 0} o -E 3 >§ = o’ o
o = g = - g K x| = | EX| B g
S|o 8| 8| E = | 5| SE | CE|EE|8E| 3| 8| =
a. (o) o O — E
|52 2| 5| 8 |E|€8|28|55(52|5| 5| = | E
e |2 |38 | £ S S |le | 8|8 |d8|88 x| 2| 8 S
| 4 7 5 150 50 16 34 100 +
Pazom IOH L 5 | 150 | 50 | 16 | 34 100 1

Po6oua nporpama ckiazeHa Ha OCHOBI OCBITHBO-ITpodeciiiHol nporpamu «KoMm’roTepHa iHXeHepis
Ta NporpaMmyBaHHS» 3a creuianbHicT F7 «Komn’roTepHa iHxeHepis»

Po6Goua IIporpamMa CKJIagcHa KaHI. TCXH. HaYK, JOICHT

AYKOBHH CTYIIHL, BUEHE 3BAHHA, IM A,

I : 1C aBTOpAa(18 asTopalis

r
CxBaJieHa Ha 3aciJlaHHi kadeapu Kommr’roTepHoi iHxeHepii Ta i E[nopMauiﬁHHx CHCTEM

Omnsra HABJIOBA

IIpotoxon Bix _ 18.08 2025 Ne 1 . 3aB.xadenpu
Im’s, TIPISBHIIIE

Po6oua riporpama po3risiHyTa Ta cxBajeHa Bue

Tergua TOBOPYIIIEHKO

['otoBa BueHOT pagu baKyJIbTET
p (b y y Im™s1, TIPI3BHIIE

XMenpHULIBKHH 2025



JIUCT IIOI'O/KEHHSA

Komn’roTepHoi
. imkeHepil Ta
3aBigyBau xadpempu, D, mow. . .
v $enpm, 1P, non indopmariiiamx
CHCTEM

/)
IMocama HaszBa xadeapmn l'[im;n_ﬁc/ Iniuiasu, npisBume

|

Ounsra [TABJIOBA

Komm’roteproi
T'apaHT ocBiTHBO-TIpOdeciiinol imkeHepil Ta
MpOrpaMH, KaH/l. TEXH. HayK, JOII. in¢opmariitHIx
CHCTEM

Anppiit HIYETIOPVK




3. IlosicHIOBa/ILHA 3aIIMCKA

Juctumutina «Komir'totepHi Ta Kibepi3udHi CHCTEMM) € OTHIEIO 13 TUCIHIDTIH (axoBOi MATOTOBKY i 3aiiMae MpoBigHEe
MicCIle Y TiAroToBHi 3100yBaviB mepmroro (6akaaaBpChKOT0) PiBHS BHINOI OCBITH, 049HOI (IeHHOI) (mami — meHHOI) popmu
3100y TTs BUILIOT OCBITH, SIKI HABYAIOThCS 32 OCBITHBO-TIpOdeciitHoo nporpamoro « KoM’ oTepHa iHKeHepisl Ta mporpamMmyBaHHS»
B Meax crierianbHocTi F7 « KoM’ roTepHa iHXeHepis».

Ilpepexeizumu — @izuxa (O311.03), KoM ’toTepHa CXeMOTEXHIKa Ta CHCTEMH aBTOMAaTH30BAaHOTO IPOEKTYBAaHHSI
(O®I1.07), Komm’roTepHa CXEMOTEXHIKa Ta CHCTEMH aBTOMAaTH30BAaHOI'O MPOEKTyBaHHS, KypcoBuii mpoekt (ODIL.08),
Apxitekrypa komit 1orepiB (ODPII1.09), MonemoBanns cuctem (OPIIL.11), MonemntoBanHs cuctem, KypcoBa podota (ODII.12),
Komm’torepna norika (O®PI1.17), Komm’torepHa norika, kypcoBuit mpoekt (ODII1.18), [ndopmaniiini TexHomnorii (ODII.19).

Kopexesizumu — xpanidikamiiina po6ora (ODII1.23)
BinmoBiHO 10 OCBITHBROT MPOrpaMu TUCIHILIIHA CHIpUsE 3a0e3MeUeHHIO:

KoMnemenmuocmei. 30aTHICTb PO3B’A3yBaTH CKJIaAHI CIEIani3oBaHi 3agadl Ta MPaKTUYHI NpOOJIEeMH I dac
npodeciiiHol TisTFHOCTI B KOMIT FOTEpHIH ramy3i abo HaBUaHHSA, 110 Tiepeidadae 3acTOCYBaHHSA TEOPil Ta METOMIB KOMIT FOTEPHOI
IHKeHepil 1 XapaKTepu3yeThcsi KOMIUIEKCHICTIO Ta HeBH3HaueHicTio yMoB (IK); 3maTHICTH BUMTHCS 1 OBOJIOMIBATH CyYacHUMH
3HaHEAME (3K02); 3maTHICTE 3acTOCOBYBaTH 3HaHHS y HpakTWdHuX cutyalisx (3K03); 3maTHICTH CHIKyBaTHCSA IEP’KaBHOIO
MOBOIO SIK YCHO, TaK i mucbMoBo (3K04); BMiHHS BUSBIATH, CTAaBUTHU Ta BupinryBaTy npodnemu (3K07); 3maTHICTS 3aCTOCOBYBATH
3aKOHO/IaBYy Ta HOPMAaTHBHO-TIPAaBOBY 0a3y, a TaKoXK JAEpXKaBHI Ta MDKHApOXHI BHMOTH, MPAaKTHUKH 1 CTAaHOAPTH 3 METOIO
3ailicHeHHs podeciifHol NisUTLHOCTI B Tairy3i KoMt 1otepHoi irmkeHepii (PKO01); 3naTHicTs 3a0e3nedyBaTH 3axucT iHpopMarlii, o
00pOOIAETECS B KOMIT'IOTEPHHUX Ta KiOep(i3MUHHX cHCTeMax Ta Mepekax 3 METOI0 pealisallii BCTAHOBIEHOI MONITHUKH
indopmariiiinoi Oe3nexu (PKO04); 3maTHICTH BUKOPUCTOBYBATH 3aCO0H 1 CHCTEMH aBTOMATH3allii IPOEKTYBAHHS 10 PO3pOOJICHHS
KOMIIOHEHTIB KOMIT'FOTEpHHX CHCTeM Ta Mepex, I[HTepHer nomartkiB, kiOepdizmunmx cuctem tomo (DPKO05); 3matHicTh
MIPOEKTYBATH, BIIPOB3/KYBATH Ta OOCIYroBYBaTH KOMII'IOTEPHI CHCTEMH Ta Mepexi pizHoro Buay Ta npusHaueHHs (DPKO6);
3[IaTHICTh BUKOPHCTOBYBATH Ta BIPOBA/KYBATH HOBI TEXHOIOTI, BKIFOUAIOUM TEXHOJOTii PO3yMHHUX, MOOUTFHHX, 3€JCHUX 1
Oe3neyHnX OOYMCIIEeHb, OpaTH y4acTb B MOJIEPHI3alil Ta PEKOHCTPYKIi KOMIT'FOTEpHUX CHUCTEM Ta MEpeX, Pi3HOMaHITHHX
BOYZIOBaHUX 1 pO3IOAUICHUX IOAATKIB, 30KpeMa 3 METOI0 MimBuIIeHHS ix edekrtuBHOCTI (DKO07); TOTOBHICTH OpaTH y4acTb y
poboTax 3 BIPOBaIKEHHsI KOMIT'IOTEPHHX CHCTEM Ta MEpPEeX, BBEJICHHS X JIO eKCIUTyarallii Ha 00’€KTax pi3HOro NMpHU3HaYeHHs
(DKO08); 3maTHICT CHCTEMHO aIMiHICTPYBATH, BHKOPHCTOBYBATH, 4IalITYBAaTH Ta €KCILTyaTyBaTH HasiBHI iH(OPMAITiifHI TEXHOJIOT 11
ta cucremu (DK09); 3narnicte imeHTH]iKyBaTH, KiacU(iKyBaTH Ta OINKCYBaTH pOOOTY IPOrpaMHO-TEXHIYHUX 3aco0iB,
KOMIT TOTEPHUX CHCTEM Ta Kibep(pi3sHIHNX CHCTEM, MEPEXK Ta TXHIX KOMIOHEHTIB IIUITXOM BHKOPUCTAHHS aHAITHIHUX METOMIB 1
metoaiB MozaemoBanHs (OK12); 30aTHICTh MPOEKTYBATH CUCTEMH Ta IXHI KOMIIOHEHTH 3 yPaxyBaHHSIM YCiX aCHEKTIB TX )KUTTEBOTO
LIMKJTy Ta ITOCTABIICHOI 33/1a4i, BKIIOYAl04M CTBOPEHHS, HAMAIITYBAHHS, KCIUTyaTallilo, TEXHIYHE 06CJ'IyTOBYBaHH$I Ta yTHII3alio
(®K14); 3pmarHicTh po3polmsaTH Ta 3aCTOCOBYBATH TIPOTPAMHE 3a0e3reueH s st onepaumHI/Ix CUCTEM SIK 3arajJlbHOro
TIPU3HAYEHHS, TaK 1 PEaIbHOTO Yacy, 10 B3aEMOJIE 3 anapaTHUMK PECYpCaMH KOMIT'toTepa, KoM’ I0TEPHHX Ta KibepdiznaHmX
CHCTEM 3 ypaxyBaHHSM OCOOJHMBOCTEH apXiTEKTypH, NMPUHIMIIB KEPyBaHHS MPOLECaMH, MOTOKAMH, TaM’sTTI0, (ailloBUMU
CHCTEMaMH Ta MeXaHi3MaMH MixrpomnecHoi B3aemonii (YKO1); 31aTHICTE CTBOPIOBAaTH CHCTEMHE MPOTpaMHE 3a0€3MeUeHHS IS
KiOep(i3nyHMX cucTeM Ta BeO-0a30BaHMX CUCTEM [HTEepHETY peueid, MIKpPOKOHTPOJIEPHHX 1 OTHOIIATHUX KOMIT FOTEPHUX CHUCTEM,
a TAKOX MPOrPaMOBAHUX KOPHCTYBAYEM BEHTHIIBHIX MATPHIIb i3 BUKOPHCTAHHSM SIK HHU3bKOPIBHEBHX, TaK i BUCOKOPIBHEBUX MOB
TpOrpaMyBaHHs, peamaoByBaTI/I cueHapu aBTOMATH30BAHOTO YNPABIIHHS HPHCTPOSIMH, 3a0€3MeuyBaTH MIAHyBAHHs CHCTEMHHX
3aj1a4 1 MiIBUIEHHs HaiiHOCTI KoM otepHnx cucteM (YKO02); 3natHicTh opraHizoByBaru 30ip Ta 36ep11“aHH51 JlaHuX y 0azax Ta
CXOBHIIAX JaHHUX, PO3POOISATH IPOTpaMHe 3a0€3MeUeHHS I TOCTYITy, 0OpOOKH 1 3aXHCTy JaHUX, MOHITOPUTH Ta MiATPHUMYBaTH
0a3u naHuX 11 3a0e3neyeHHst IX ONTUMANIBHOT MPOIYKTHBHOCTI, BAKOHYBAaTH PE3epBHE KOITIFOBAHHS Ta BiJJHOBJIEHHS 0a3 JaHUX
Ut 30epekeHHs MUTICHOCT] JaHMX, a TAKOX 3AIHCHIOBATH Iepeady Ta 3axXHcT iH(pOopMaIlii B MPOrpaMHUX i TEXHITHUX 3ac00ax
KOMIT' IOTEPHUX CHUCTEM Ta Mepex, 30KkpeMa y Myibrumeniiinux cucremax (YKO03); 3marHicTh aaMiHICTpyBaTH KOMIT IOTEpHI
CHCTEMH Ta MeEpeXi, CTBOPIOBATH CKPHUIITH Ta HAJAINTOBYBAaTH KOH(DIrypamiiHi Qainm, TepeBipaTH TNPHIATHICTS,
(YHKIIOHANIBHICTB, HUTICHICT Ta €(EeKTHUBHICTH alapaTHOro 3a0e3MeueHHs] CHCTEMH Ta MEpexi oo 3axucry iHdopmariii,
KOHTPOJIOBAaTH TPOIIEC BCTAHOBJICHHS, BIIPOBA/KCHHS Ta HAJALITYBAaHHS KOMITOHCHTIB CHCTEMH OO 3aXHCTy iHpopmarmii, a
TaKOX BIIPOBA/KYBATH Ta 3a0e3MeuyBaTH BUKOHAHHS MOJITHK 1 MPOIIEAYP BUKOPUCTAHHS JOKanbHOI Mepexi (YK04).

HPOZPAMHUX De3VIbIManmie HAGYAHHA . 3HATU 1 PO3YMITH HAyKOBI IOJIOXKEHHS, IO JIe)KaTh B OCHOBI (DYHKILIOHYBaHHS
KOMIT TOTepHHX 3aco0iB, cuctem Ta mepex ([IPHOL); maTti HaBUYKM TpPOBEACHHS EKCHEPHMEHTIB, 30WpaHHS TaHWX Ta
MoJienoBaHHs B kKoM torepHux cucreMax (ITPHO02); 3HaTn HOBITHI TexHOuIOT1i B raty3i komi totepHoi imxeHepii ([IPHO3); BmiTu
3aCTOCOBYBATH 3HaHHS I iMeHTH(iKamil, popMyIIOBaHHS 1 pO3B’sI3yBaHHS TEXHIYHUX 337a4 CIHELiaJbHOCTI, BAKOPHUCTOBYIOUH
METO/IH, 1110 € HAWOLIBII MPUIATHUMHU st JOCSTHeHHsI mocTaBiaeHux miieh (ITPHO06); BMiTH 3aCTOCOBYBATH 3HAHHS TEXHIUHHX
XapaKTCPHCTHK, KOHCTPYKTHBHIX ocobnmMBoCTEH, TPU3HAYCHHS i TpaBHIT eKcnnyaTaui'l' HpOl"paMHO-TeXHi‘IHI/IX 3aco0iB
KOMIT FOTEPHHUX CHCTEM Ta MEpPex Ui BI/I])IIHCHHH TexHIYHUX 3aaad creriansHocTi (ITPHO09); BMiTH pO3po0isaTé mporpamHe
3abe3nedeHHs Ui B6YI[OBaHI/IX 1 pO3MOAIIEHUX 3aCTOCYBAHb, MOOIIBHUX 1 TIOPUAHKUX CHCTEM, PO3paxOBYBaTH, EKCILTyaTyBaTH
THIIOBE JJIs crienianbHocTi oOnaaHands (ITPH10); BmiTu 3aiiicHIOBaTH nomyK iHQopMalii B pi3HUX JUKepeNax sk pO3B’ si3aHHs
3ama4 koM totepHoi imkenepii (ITPH11); BmiTH ineHTndikyBartH, KiacudikyBaTu Ta OIUCYBaTH POOOTY KOMIT IOTEPHHX CHCTEM
ta ix kommoHeHTiB ([TPH13); BMiTH BHKOHYBaTH €KCIIEPUMEHTANIbHI JOCIHIDKeHHs 3a npodeciiinoro Temarukow ([TPHIS);
CIIUJIKYBAaTHCh YCHO Ta IHCHMOBO 3 NPOQECIHHUX NMUTaHb YKPAiHCHKOIO MOBOIO Ta OJHIEI0 3 IHO3EMHHX MOB (@HIJIHCBKOIO,
HIMEIbKOIO, ITaNiiChKO, (paHiyy3bkoro, icnaHcekow) (ITPH17); BukopucroByBaTH iHQopMariiiHi TexHoyorii Ta s
e(eKTHBHOTO CHIJIKyBaHHA Ha mpodeciiHoMy Ta couiansHoMy piBHsX (ITPH18); 3naTHICTE ajanTyBaTHCh 10 HOBHX CHUTYaIlliH,
OOTpYHTOBYBAaTH, IPUIMATH Ta PeaizoByBaTu y Mexax kommereHuii pimmeHsas (IIPH19); yeinomroBaTn He0OXiqHICTh HABYaHHS
BIIPOJIOBXX YCBOTO >KUTTSI 3 METOIO IOTJIMOJICHHsT HaOyTHX Ta 3100YTTS HOBHX ()aXxOBHMX 3HaHb, YJOCKOHAICHHS KPEaTUBHOTO
muciennst (ITPH20); sikicHO BUKOHYBaTH poOOTYy Ta IOCSraTH MMOCTABJIECHOT METH 3 JIOTPUMAHHSM BHMOT MPOQECciiHOT eTHKU
(TTPH21); BMiTH pO3pOOJISTH, IHCTATIOBATH Ta HAJTAIITOBYBATH CUCTEMHE NpOrpaMHe 3a0e3IeUeHHS SIK ISl OIepalifHuX CHCTEM
3araJpHOTO TpU3HAuYeHHs, 30kpeMa Windows Ta Linux, Tak i pealsHOTroO 4acy, 3 yYpaxyBaHHSM OCOOJMBOCTEH apXiTEKTypH
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KoMI'1oTepHUX Ta Kibep¢ismunux cucrem (ITPH23); po3pobisté cucreMHe mporpamHe 3a0esnedyeHHs Ta cueHapil
ABTOMATH30BAaHOTO YIIPABIIiHHS IPUCTPOSMHE TS KiOepi3uIHMX Ta BeO-0a30BaHUX cucTeM [HTepHETY pedeid, MiKpOKOHTPOJISPHIX
1 OIHOIUIATHUX KOMIT'FOTEpHUX CUCTeM, 30Kkpema Raspberry Pi, a Takoxx mporpamoBaHux BeHTHJIbHHX Matpunb (ITPH24);
CTBOPIOBATH 0a3W MaHWX i CXOBHINA JAHWUX, PO3POOJIATH MporpamHe 3a0e3MedueHHs I JIOCTYITy, OOpOOKH Ta 3aXHCTy AaHMUX,
30KpeMa y MyibTuMeniiinux cucremax (ITPH25); anminicTpyBaTH KOMII'IOTEPHI CUCTEMH Ta MEPEKI 13 3aCTOCYBAaHHSIM CY4YacHUX
TH(pOpMAIIHHIX TEXHOJIOTIH, IepeBipsATH (PYHKIIOHANBHICTE 1 IUTICHICTD amapaTHOro 3abe3MedeHHs MO0 3aXuCTy iHpopMallii,
BIPOBA/DKYBaTH 3aco0M 3axucry iH(popMallii, KOHTPOJIIOBATH NPOLEC BCTAHOBJICHHS, BIPOBAPKCHHS Ta HAJAINTyBaHHS
KOMITOHEHTIB CHCTEMH O€3IIeKH, a TaKOX 3a0e3neuyBaTi BUKOHAHHS MOJITHK 1 IpoLiexyp 0e3MevHOro BUKOPHUCTAaHHS JIOKAIBHIX
mepex (ITPH26).

Mema oucyunninu. opMmyBanHs y 3100yBayiB BHIOI OCBITH KOMIICTCHTHOCTEH, HEOOXIMHUX IS IIPOEKTYBAHHS Ta
3a0e3neuyeHHs (YHKI[IOHYBAaHHS KOMII'IOTEPHHX Ta KiOep(i3MUHHMX CHCTEM 3 ypaxyBaHHSAM iX apxXiTeKTypH amapaTHHX i
MIPOTrpaMHUX KOMITOHEHTIB

Ilpeomem Oucyunninu. MeTomy Ta TEXHOJIOTI] NMPOEKTYBAHHS, MOJEIIOBAHHS Ta PO3POOJIEHHS KOMIT IOTEPHHUX Ta
KiOep(hi3UUHUX CUCTEM.

3aeoannsa Oucyunninu. OOpMyBaHHA NPAKTHYHAX HABHYOK 3 TPOCKTYBaHHS, MOJEIIOBAHHSI Ta PO3POOJICHHS
KOMII'FOTePHHX Ta Kibeppi3HIHNX CUCTEM

Pesynvmamu naguanusa. Ilicnsg BUBYSHHS AUCLUIUIIHKM CTYJCHT NOBHHEH: 3HATH Ta IOSCHIOBATH OCHOBHI ITOHATTS,
MIPUHIUIH POOOTH Ta apXiTEKTypH KOMIT IOTEPHUX 1 Kibepi3uuHUX cucTeM; KIacu(piKyBaTh 0OUHCIIOBAIBHI CHCTEMH Pi3HUX
KJIaciB Ta aHaJi3yBaTH iX 0COOIMBOCTI; MOIEIIOBATH apXiTeKTypy KOMII IOTepHHX 1 KiOep]i3sMuHUX CHUCTEM 3 ypaxXyBaHHSIM
amapaTHUX 1 NpPOTrpaMHUX KOMIIOHEHTIB Ta KOMYHIKaI[lHHUX CEpPEeNOBUIL; pO3POOJISATH MPOTpaMHI pIlIeHHS JJIst
MIKPOKOHTPOJIEPIB, OJHOIJIATHUX KOMIT'IOTEPHUX 1 BOYJOBaHUX CHCTEM; 3aCTOCOBYBaTH IPOTOKOJIM OOMIHY JaHMMHU Ta
TEXHOJIOTIT XMapHHUX CEPBICIB y cepeloBuIli [HTEepHETY pedell; HaJaITOBYBaTH Ta aJAMIHICTPYBaTH KOMII'IOTEPHI CUCTEMH i
Mepexi, BIPOBAPKyBaTH 3acO0M MiABHIIEHHS HAIIHHOCTI; MPOBOIUTH €KCIEPHMEHTH, 30MpaTh Ta IHTEpIpeTyBaTH [aHi,
BHUKOPHCTOBYBATH IHCTPYMEHTH Bizyai3allii Ta aHATITHKH.



4. CTpyKkTypa 3aJiKOBHX KPeIMTiB IUCUUILTIHI

Ha3zga po3ainy (Temu)

KinbKicTh roaun, BiiBeIeHUX Ha:

Jexuii JadopaTopHi CPC
3aHATTS
Tema 1. Komn’1oTepHi cucteMu 8 12 50
Tema 2. Kibepdizuuni cuctemMu 8 22 50
P :
a30M 3a ceMecTp 16 34 100




5. Ilporpama HaBYAJbHOI AMCHUTIIHH

5.1 3micT aekuiiiHOrO0 Kypcy

Homep
JIeKIii

IepeJik Tem Jekuii, ix anorauii

KiabkicTb
rOJIMH

Tema 1. Komn tomepni cucmemu
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OcHOBHI MOHATTA mpo kKoMmm’0TepHi cucrtemu. Komm’roTepHi cucremMu Ta mapaJejibHa
00po0Kka indopmauii. ApxiTeTkypu o0uucaoBanbHux cucreM. Knacudikaunis KC.
CydacHUil cTaH pO3BUTKY KOMIT'IOTepHHX cucTeM. OCHOBHI TOHITTS Ta BHU3HAUYCHHS
KoMIT FoTepHuX cucteM. ['apBap/cbka Ta [IpiHCTOHCHKA apXiTEKTypH.

Jlir.: [1,5,9,11]

KC kaacy SIMD. Bekropni Ta marpuyHi o0uucaioBaabHi cucremu. AcoumiatuBnHi KC.
Cucroaiuni KC.

Kowmm’rotepui cucremu kinacy SIMD (OKMJ). Bekropni i BekropHo-koHBeepHi KC.
[pexncraBnenns uncen 3 maBaroyoro kpamkoro B KC. Marpudni o0unciitoBaiisHi cucremu. Mogeni
MacHBiB TIPOIECOPIB: TPOIECOPHUI EIEMEHT-NPOLIECOPHUI €IEMEHT, MPOLECOp-TIaM’sITh.
Apxitektypa Marpuaanx OC. KC Herpaauuiiinoi apxitekTypu: acouiatuHi Ta cucroniuni KC.
O0umnCITIOBaIbHI CHCTEMH 3 KOMaHIHUMH CIIOBaMH HaIBENUKO1 mosxuHH (VLIW).

Jlir.: [1,5,9,11]

Kuaacrepni o0umnciaoBanbui cucremu. CucreMH 3 MacoBOI Napaje]bHOK 00po0Kolo0.
O0unciIoBaIbLHI CUCTEMH 3 HEOHOPIIHUM JOCTYIIOM /10 IaM'AITi

Krnacrepri obuncmoBanpHi cucreMu. Kitacudikaris apXiTeKTypH KIacTepHUX CHUCTeM. Tomoorii
knactepiB. Tormomorii kmactepHux map. CHCTEMH 3 MACOBOIO ITapajeIbHOI0 00pOOKOI0

Jlir.: [1,5,11]

HagiiinicTh KoM’ 10TepHUX cucTeM. Pe3epByBaHHS K cIOCI0 MiABUIEHHS HATIHMHOCTI
[MomsarTs Teopii HamIMHOCTI KOMII'IOTEPHHX CHCTeM. be3BiIMOBHICTH, JIOBTOBIYHICTB,
pemoHTOnpUAaTHICTh 1 30epexyBanicTe KC. Cranm 00’ekty i mopii. Bimmosa, xmacudikamii
BimmoB. 300i. ledextu. OcHOBHI MeTou 3a0e3MeYeHHs HalIfHOCT] Ha eTamax >KUTTEBOTO IUKITY
o0unCITIOBAILHUX cHCTeM. MeTo pezepByBanHst. PesepByBanHs Ha piBHI EOM, pe3epByBanns [13
Ta pe3epBYBaHHs Ha piBHI KoAiB. Pe3epByBanHs Ha piBHI KC. Bunu pesepByBaHHs

JIiT.: [13]

Tema 2. Kibepghizuuni cucmemu

OCHOBHi MOHATTA Ta y3arajbHeHa apXiTeKTypa Ki0ep(i3uuHux cucTteM. ABTOMaTH30BaHi
CHCTeMH YNpaBJiHHS BUPOOHUITBOM

InrepHer peueit vs kibepdizuuni cucrema. OCHOBHI BH3HAUSHHS Ta y3arajbHEHa apXiTEKTypa
Kibepdizuunux cucrem. BnactuBocti ta Bumorn KOC. Cuenapii nmpoektyBaHHs KibepdiznaHnX
cucteM. [Iporrec po3pobku kidepdizuunux cucrem. Chepa 3actocyBanus KOC. Apromaru3oBaHi
cucteMu ympasninHs BupoOHuuTBoM (Industrial control system). ®yHkuioHadpHEe MPU3HAYCHHS
MIPOTrpaMHO-TEXHIYHHUX 3ac00iB aBTOMarn3amii B ICS

Jlit.: [2,4,12]

IIporoxonn npukJaIHOro piBHSA IepeAadi JaHUX Bil ILII03y B XMapy B cepefloBHINI
InTepuery peueii: MQTT, CoAP

JBopiBaeBa apxitekrypa K®C (IoT): piBeHp By3ma Ta piBeHb XMapHOTO CEpEIOBHUIIA.
XapaKTepUCTUKH Ta BHKOPHUCTaHHA NDIIO3iB. [IpoTokomm mepenmawi iHpopmamii Bix momro3a B
xmapy. IIporoxomu MQTT, AMQP, CoAP. Tunm xoMyHiKamiiHUX Mepex. Mepexi 3 HU3bKIM
CHCPIroCIIOKNUBAaHHAM Ta MaJIUM }lial'la?,OHOM.

Jlit.: [2,4,7,8]

MopemoBanns kidepgiznunux cucrem. Hudposuii ABilinuk

KonBepreHiiiss Ta IABEPreHIlis TEXHOJOTIHM, 10 BU3HA4aOTh CyTh KoHmuemiil 11J]. Texuomorii
300py Ta 00poOKu maHux At crBopeHHs L[], [HKHHIpUHIOBI IHCTPYMEHTH [Tt cTBOpeHHs L1/].
Jlit.: [2,4,7,8]

IIpobnemu 3a0e3nedyeHHs Oe3mexkn B KiOeppismunux cucremax. Buam kibepatak y
KibepizmuHuX cucTemMax. AHani3 BiIOMHUX MIIXOIB J10 3a0e3nedeHHst 0e3neku B KibepdiznaHux
cucremax. [Ipodaemu 3abesneuenns 6e3nexku B KOC. Buan kibeparak y KOC. Ananiz BizomMmux
miaxoniB n0 3a0esnedyeHHs Oesneku B KDC. Bigomi miaxoaud i BUABJIEHHS IIKIIJIWBOTO
nporpaMHoro 3a0e3nedeHHs B KiOepdi3MYHUX CUCTEMax: KOHTPOJIb IMOBEAIHKH HPOTPaMHHUX
00’€KTiB, KOHTPOJIb 3HAYCHb IapaMeTpiB 00’€KTiB, MOIIYK HAa OCHOBI HIA0JIOHIB, BUKOPUCTAHHS
SHTpOTIi.

Jlit.: [2,4,7,8]

Pa3zom 3a cemecTp:
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5.2 3micT 1200paTOPHUX 3aHATH

Ne KimpkicTh
Tema 1a00paTopHOTO 3aHATTHA
n/n TOINH
1 Orusia omHOIIIATHOT KOMIT'FOTepHOI crctemu Raspberry Pi. Pobora i3 GPIO. 4
Jlit.: [1,5]
Po3poOka aBTOMaTH30BaHOI CHUCTEMH IIOJMBY KIMHAaTHHX POCIMH 13 KepyBaHHAM Ha 0as3i
2 OJTHOTIIATHOI KOMIT IOTepHOi cuctemu Raspberry Pi. Buxopucramns monyns pene ansd 3amgad 4
KOMYTaIlil MOTY>KHUX HaBaHTaxeHb. LLIUpOTHO iMITyJIbCHA MOTYJISLLIS.
Jlit.: [1,3,4]
Peamizanis SIMD-o64nciens y KOMIT I0OTEpHIX CHCTEMAax /s MMiABUIIEeHHs e(h)eKTUBHOCTI 00poOKH
3 JTAHIX 4
Jiir.: [1,11,12]
[TinBumieHHs HaxiifHOCTI KOMI'IOTEpHHX cucTteM. [loOyJoBa Ta Hajaro/pKeHHsS amapaTHHX Ta
4 nporpamanx RAID-macusiB. 4
Jlir.: [6,8,13]
Opranizamis nepemaui manux Mix ESP32 3a momomororo mporoxomy MQTT. Bukopucranas
5 OJTHOIIATHOI KOMIT'toTepHOi cucteMu Raspberry Pi B sikocti Opokepa nepenadi moBiioMIeHb 4
Jlit.: [2,3,4]
Peanmizanis cuenapiiB aBtomarum3zanii ynpaeniHHs npuctpossmu B Node red. VYmpasninHs
6 MIPUCTPOSIMH, TIiJ]’ €THAHUMH 10 cucteMu Ha kpuctaini ESP32 wepes nporokon MQTT. 4
JIit.: [2,3,4]
Po3pobxka mincucremu 300py Ta 0OMiHy manmmu 3 BukopuctaHHsAM ESP32 i Google Tabmuup y
7 KiOepi3MuHHUX cHUCcTEMaX 4
Jlir.: [2,3,4,6]
30epexeHHs Ta Bi3yali3alis JaHUX CEHCOpIB 13 BUKOPUCTAHHAM Oa3W MaHWX YaCOBHX DSIIiB
8 Ir}ﬂuxDB Ta cepeoBuila Bizyamizarii Grafana Ha omHOIUIATHIN KOMIT'FOTepHiit cuctemi Raspberry 4
Pi
Jlir.: [2,3,4]
9 Y3arajipHEHHS MaTepialy ceMecTpy 2
Pa3om 3a cemecTp 34

5.3 3micT camocTiiiHoi (Y T.4. iHAMBiAYyaLHOT) po60oTH 37100yBaYa BUINOI OCBITH

CamocriliHa po0OTa CTYACHTIB yCiX (popM 3100yTTs OCBITH MOJSTa€ y CHCTEMATUYHOMY OTIPAIFOBAHHI MPOTPAMHOIO
Marepiaiy 3 BiINOBIIHHUX [pKepen iHdopmarii, MiArOTOBII 10 BUKOHAHHS 1 3aXUCTy Ja0opaTopHUX poOit, TecTyBanHs. Kpim
LBOTO JI0 TIOCIYT CTYJEHTIB CTOpiHKAa HaBYaJbHOI AMCHMILUIIHM y MOAYTBbHOMY CEpelOBHIIl JJIsi HAaBYAHHS, /i€ PO3MIlLEeHI
Po0oya nporpama AMCIMIUIIHY Ta HEOOX1IHI JOKYMEHTH 3 ii HaBYaJIbHO-METOIMYHOTO 3a0e3IeYeHHsL.

Homep o KinbkicTs
THOKHSE Bua camocriiinoi podotu S —
1 OmnpamoBaHHs TEOPETHYHOTO Martepiany 3 jeknii Nel, miiroroska 10 BUKOHaHHS J1aOOpaTOpHOT 6
pobotm Nel

2 OmnpamtoBaHHS TEOPETUYHOIrO Marepiany 3 jeknii Ne2, miIroroBka a0 3aXuCTy J1abOpaToOpHOI 6
pobotm Nel

3 OrmnpariifoBaHHs TEOPETHYHOTO Marepiany 3 jekiii Ne3, miroToBka 10 BUKOHAHHS J1ab0paTOPHOI 6
pobotu Ne2

4 OmnpaifroBaHHs TEOPETUIHOTO Matepianmy 3 Jekmii Ned, miaroroBka M0 3aXHCTy J1TaOOpaTOPHOI 6
pobotu Ne2

5 OnpalffoBaHHs TEOPETHYHOrO Marepiany 3 Jekifii Neb, miAroTroBka A0 BUKOHAHHS JIAOOPaTOPHOI 6
pobotu Ne3

6 OnpalffoBaHHs TECOPETUYHOTO Martepiany 3 Jiekiil Ne6, miAroToBka M0 3aXHCTy JIAOOPaTOPHOI 6
poGotu Ne3

7 OnpalffoBaHHs TEOPETHYHOrO Marepiany 3 Jekifii No7, miAroToBKa 10 BUKOHAHHS JIAOOPaTOPHOI 6
pobotu Ned

8 OmnpalffoBaHHs TCOPETUYHOTO Matepiaimy 3 Jiekiii Ne8, miAroroBka 10 3aXHCTy J1IaOOPaTOPHOI 8
pob6otu Ned, miroToBKa JI0 TECTYBaHHS 32 TeMOIO |

9 OmnpalffoBaHHs TEOPETHYHOrO Matepiany 3 Jekifii Ne9, miroroBka g0 BUKOHAHHS JIAOOPaTOPHOT 6
pobotu Ne5

10 OmnpalffoBaHHs TEOPETHYHOro marepiaiay 3 Jekiii NelO, miaroroBka 0 3aXUCTy JIaOOpaTOPHOT 6
pobotu Ne5

11 OmnpamroBaHHs TEOPETHYHOTo Marepiany 3 sekuii Nell, minroroska 10 BUKOHaHHS JIaOOpaTOpHOT 6
pobotu Neb

12 OmnpamntoBaHHsS TEOPETUYHOrO Marepiany 3 Jyiekmii Nel2, migroroBka a0 3axucTy J1abOpaTOpHOI 6
pobotu Neb

13 OmnpamoBaHHs TEOPETHYHOT0 Marepiany 3 sekuii Nel3, miaroroska 10 BUKOHaHHS JIaOOpaTOpHOT 6
pobotu Ne7

14 OmnpalfroBaHHs TEOPETHYHOTO Marepiany 3 Jekmii Neld, miaroroBka 1o 3axucty J1abopaTOpHOI 6
pobotu Ne7




Homep cor KinbkicTs
Bua camocriiinoi podotu
THKHS TOAMH
15 OmnpamnoBaHHs TEOPETHYHOTo Martepiany 3 sekuii Nel5, minroroska 10 BUKOHaHHS JIaOOpaTOpHOT 6
pobotu Ne8
16 OmnpamntoBaHHS TEOPETUYHOrO Marepiany 3 Jyieknii Nel6, migroroBka a0 3axucTy J1adOpaToOpHOI 8
pobotu Ne§, miATOTOBKA /IO TECTYBaHHS 33 TEMOIO 2
Pa3om 3a cemecTp: 100

6. TexuoJiorii Ta MeTOAM HABYAHHS

[pouec HaBYaHHS 3 TUCLUUILTIHM IPYHTYETHCS Ha BUKOPUCTAaHHI TPAAMILIMHUX Ta Cy4acHUX TEXHOJIOTIH Ta METOJIB
HaBYaHHS, 30KpeMa: JIeKii (3 BUKOPHCTaHHSIM METO/IIB Bi3yai3allii, IpOOJIEeMHOT0 1 iIHTEPaKTUBHOTO HABYaHHS, MOTHBAIIHHIX
MPUIHOMIB, 1HPOPMALiTHO-KOMYHIKAI[IHHUX TEXHOJOTIH); 1abopaTopHi 3aHATTA (3 BUKOPHUCTAHHSAM METOJIB KOMIT FOTEPHOTO
MOJICTIOBaHHSI, METOIiB MMPOEKTHOI AisTbHOCTI, TPEHIHIOBUX BIIPAB, aHAII3 TPOOJIEMHUX CUTYAIIil, TOSCHEHH, TUCKYCisl TOLIO);
caMocTiiiHa poOoTa (ONpaIOBaHHs TEOPETHYHOTO Marepiay, IMiJroTOBKA JO0 BUKOHAHHS Ta 3aXHCTY JaOOpaTOpPHUX poOir,
MMOTOYHOTO Ta IIACYMKOBOTO KOHTPOJIO) 3 BHKOPHUCTAHHSAM I1H(POPMALIHHO-KOMIT IOTEPHHX TEXHOJOTiH Ta TEXHOJOTIN
JHMCTaHLITHOTO HaBYaHHS.

7. MeToau KOHTPOJIIO

[MoToyHME KOHTPOJB 3MIMCHIOETHCS Wi Yac ayAWTOPHHUX Ja0OpPaTOPHUX 3aHATh, a TaKOX Y JHI IPOBEACHHS
KOHTPOJIGHHX 3aXO[iB, BCTAaHOBJECHHX POOOYOI0 MPOrpaMoro i IrpadikoM OCBITHBOTO MPOLECY, B T.4. 3 BHKOPHCTAHHAM
MonynsHOro cepefoBHIa A1t HapuaHHs. [Ipn boMy BUKOPHCTOBYIOTHCS TaKi METO/IN IIOTOYHOTO KOHTPOJIIO:

— OL[IHIOBaHHS PE3yJIbTATIB 3aXHCTY JIAOOPaTOPHHUX POOIT;

— TECTOBHMI KOHTPOJIb 32CBOEHHS TEOPETUYHOTO Ta MIPAKTHYHOTO MaTepiaity 3 TEM.

[lpu BuBeneHHI MiJICYMKOBOI CEMECTPOBOI OLIHKK BPaXOBYIOThCS PE3YNBTATH SIK MOTOYHOTO KOHTPOJIO, TaK 1
HiICYMKOBOTO KOHTPOJIIO, SIKMH MPOBOAMUTHCS 3 YChOI'O MaTepiajly JAMCLMILTIHU 3a OlIeTaMu, IONEpEeAHbO PO3POOJICHUMH i
3aTBEpKEHUMH Ha 3acifiaHHi Kadeapu. 3100yBay BUILOI OCBITH, KU HaOpaB 3 Oyb-KOT0 BHIY HaBYAIBHOI pOOOTH, CyMy
6aiB HIKUY 32 60 BiJCOTKIB Bi/l MAKCUMAJIEHOTO 0aJy, He 0ONYCKAEMbCA 10 CEMECTPOBOTO KOHTPOIIIO, TOKU HE BUKOHAE 00CsT
pobotu, nepenbauennii Poboyoro nporpamoro. 3100yBay BUIIOT OCBITH, SIKMH HAOpaB MO3UTUBHUHN cepeaHbo3BaXKeHuH 6ai (60
BiJICOTKIB 1 OijIbIlIe BiJi MAKCHMAJILHOTO 0ally) 3 YCiX BHIIB IIOTOYHOTO KOHTPOJIIO 1 HE CKJIaB iCITUT, BBAXKAETHCSA TAKUM, STKHH
Mae akazeMidHy 3a00proBaHicTh. JIIKBiaIlis akaaeMiqHOT 3a00pTOBAHOCTI 13 CEMECTPOBOT'O KOHTPOJIIO 3MIHCHIOETHCS Y TTEPio)T
eK3aMeHaIliHoi cecii abo 3a rpadikoM, BCTAHOBJIICHUM JIEKaHATOM BiAMmoBigHO 10 «I1010’KeHHS TIPO KOHTPOJIb 1 OIIHIOBAHHS
pe3ynpTaTiB HaBYaHHS 3100yBadiB BUMIOI OCBiTH y XHY».

8. MoJiTnka IUCHMILIIHA

[MoniTnka HaB4YadbHO! MUCHMIUIIHM 3arajoM BH3HAYAETHCS CHCTEMOIO BHMOT J0 3100yBadya BHIIOI OCBITH, IO
nepeadavyeHi YMHHUMH TOJIOKCHHSIMHA YHIBEPCUTETY MPO OPraHi3aiio i HaBYAJbHO-METOAWYHE 3a0C3IMCUCHHS OCBITHHOI'O
mporiecy. 30KpemMa, IpOXOHKEHHS IHCTPYKTaXy 3 TEXHIKH O€3IeKH; BiBiAyBaHHS 3aHATH 3 TUCHUILTIHUA € 000B’SI3KOBHM. 3a
00’€KTHBHUX TpHYHMH (TMATBEP/DKEHUX JOKYMEHTAJIBHO) TEOPETHYHE HABYAHHS 3a IOTOKEHHSIM 13 JIEKTOPOM MOXKeE
BiJIOyBAaTHCh B OH-JIAMH pexXuMi. Y CIillIHE ONaHyBaHHS JUCHUILTIHY i (POpMyBaHHS (axOBUX KOMIETEHTHOCTEH 1 MPOTrpaMHUX
pe3ynbTaTiB HaBYaHHSA Mependadae HeOOXiqHICT MiATOTOBKH A0 JTA00OPaTOPHUX 3aHATH (BUBUEHHS TEOPETHIHOTO MaTepiary 3
TEMH), aKTUBHO TPAIIOBATH Ha 3aHATTI, SIKICHO IiJrOTYBATH 3BIT, 3aXHCTUTH PE3YJIbTATH BUKOHAHOI poOOTH, OpaTH y4acTb y
JCKYCISIX 1I0/I0 NPUIHATHX KOHCTPYKTHBHUX PillIeHb IPH BUKOHAHHI 3100yBaYaMu J1ab0paTOpHUX poOIT TOIIO.

3m00yBadi BHIIIOT OCBITH MalOTh JIOTPUMYBATHCSl BCTAHOBJICHUX TEPMiHIB BUKOHAHHS BCIX BHIIB HaBYaJIbHOI pOOOTH
BIJMOBIHO 1O pobouoi mporpamMu HayainbHOI aucuumulind. [Ipomymiene mgabopaTopHE 3aHATTS CTYIEHT 3000B’s3aHHN
BIJIIPAIIOBATH y BCTAHOBJICHUI BHKIAQJadeM TCPMiH, ajie HE Ti3HIlle, HIXK 3a JIBa TIKHI O KIHI TCOPCTUYHHUX 3aHATH Y
ceMecTpi. 3aCBOEHHSI CTYACHTOM TEOPETHYHOIO MaTepiajly 3 JUCHUIUTIHU OI[IHFOETHCS 32 Pe3yJIbTaTaMU TECTYBaHHS, a TAKOXK 3a
pe3ypTaTaMu 3aXUCTY JIAOOPaTOPHHUX POOIT.

3100yBad BHIIOi OCBITH, BHKOHYIOUM CaMOCTiHy poOoTy abo iHAuBiAyadbHy poOOTy 3 JUCHUILTIHH, Mae
JIOTPUMYBATHUCSI OJITUKN JOOPOUECHOCTI (3a00pOHEH] CIMCYBaHHs, IJariat (B T.4. i3 BUKOPUCTAHHSIM MOOIIBHUX JIEBACIB)).
VY pasi BUSABJICHHS HOPYIICHHS MOJIITHKU aKaJIeMiqHOi TOOPOYECHOCTI B OyIb-IKHUX BHIaX HABYAIHHOI poOOTH 3100yBad BUIIOT
OCBITH OTPUMY€ HE330BUIbHY OLIIHKY 1 Ma€ MOBTOPHO BUKOHATH 3aBIAaHHsI 3 BIIIOBIAHOI TeMH (Buay poOOoTH), 110 nepedaveHi
po6oYoro porpaMoro. byab-ski (OpMH MOPYIICHHS aKaAeMIYHOT T0OPOUYECHOCTI He QONYCKaromuesl.

VY Mexax BHBUCHHsS HaBYAJIbHOI NUCHWILTIHK 3700yBadaM BHIINOI OCBITH TNependadeHO BU3HAHHA 1 3apaxyBaHHSA
pe3yNbTaTiB HaBYaHHs, HAOYTHX LUIIXOM HeOpManbHOT OCBITH, 10 po3MilieHi Ha poctynHux rartdopmax (Design of CPS
with ARM processor using Embedded C, https://www.coursera.org/learn/design-of-cyber-physicals-system-with-arm-
processor#modules) siki crpusoTh (GOPMYBaHHS KOMIICTCHTHOCTEH 1 TOTJIHOJICHHIO pe3yJbTaTiB HaBYAHHS, BH3HAYECHHX
Ppo60YOIO MPOrPaMoI0 TUCLMILTIHHU, a00 3a0e3Meuy0Th BUBYCHHS BiOBiqHOT TeMu Ta/abo BHIy POOIT 3 MporpamMu HaBYaIbHOI
JUCUMILTIHU (netaipHime y [losoxkeHHI po MopsiioK BU3HAHHS Ta 3apaxyBaHHS pe3yJbTaTiB HaBYaHHS 3700yBayiB BUILOI
ocBitn y XHY).

9. OuinwBaHHs pe3yJbTaTiB HABYAHHSI CTYJAEHTIB y ceMecTpi

O1iHIOBaHHS aKaJEeMIYHHAX JOCSITHEHb 3700yBada BHINOi OCBITH 3iHCHIOETHCS BinmoBimHO M0 «IlomoxeHHs mpo
KOHTPOJITb 1 OLIHIOBaHHS Pe3yJIbTATiB HABUYaHHA 3700yBadiB BHUIIOI OCBiTH y XHY». [Ipn moTouyHOMY OLIIHIOBaHHI BUKOHAHOT
3100yBaueM POOOTH 3 KOKHOI CTPYKTYPHOI OJTUHHMIII | OTPUMAHUX HUM PE3yJIbTaTiB BUKJIA1a4y BUCTABIISIE HOMY MEBHY KUIBKICTh
6amiB i3 BcraHOBIeHHX P0o00U00 MporpaMoro It Is0ro BHIy poboTH. IIpn nboMy KOXHA CTPYKTypHA OJWHUI HaBYAIHHOT

pobotu Moxke OyTH 3apaxoBaHa, SKIIO 3100yBad HaOpaB He MeHIIe 60 BiICOTKIB (MiHIMaIbHAN PiBEHB JUIS TIO3UTHUBHOI OI[IHKH)
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BiJl MAKCUMAJILHO MO>KJIMBOI CyMH 0aJliB, MPU3HAYEHOI CTPYKTYPHIN OIMHUII.
[Ipu ouiHIOBaHHI pe3yibTATiB HaBYaHHSA 3400yBadiB BHUIIOI OCBITH 3 OyIOb-SIKOTO BHIY HABYAIBHOI pPOOOTH
(cTpyKTypHOI OTMHMIII) pEeKOMEHIYEThCSI BUKOPUCTOBYBATH HABECHI HIDKUE y3arajdbHEeHI KPUTEPii:

Tabnauus — Kpurepii oniHioBaHHSI HABYAJbHUX J0CSTHEHDb 3100yBaya BUILOI OCBiTH

Ouinka Ta piBeHb
JOCSITHEHHS
3100yBavyemM

3amnanoBanux IIPH Ta
copmoBannx

KOMIIETEHTHOCTeil

BinmiaHO (BUCOKHIA)

Y3araabHeHuni 3MiCT KpUTepist OiHIOBAHHS

3n00yBad BHUIIOi OCBITH INIMOOKO 1 Y MOBHOMY OOCS31 OMaHyBaB 3MIiCT HaBYAIBHOTO Martepiany,
JIETKO B HBOMY OPIE€HTYETHCS 1 BMIJIO BHKOPHCTOBYE MOHSTIMHUI amapaT, yMi€ OB S3yBaTH
TEOpiI0 3 TPAKTUKOI, BHUPIIIYBaTH NpPAKTH4YHI 3aBJaHHsA, BIIEBHEHO BHCIIOBJIIOBATH 1
OOTpYHTOBYBAaTH CBOi CY/DKEHHsS. BimMmiHHA OIliHKA mepeadavae JIOTIYHUN BHKJIAJ BiAMOBII
MOBOIO BUKJIaJ[aHHsI (B yCHil a00 y mHChMOBIH (opmi), 1eMOHCTpye siKicHe 0(OPMIICHHS poOOTH
1 BOJIOJIHHS CIELiaJbHUMH TIpHJIaJaMd Ta IHCTPYMEHTaMH, NPHUKIAJHUMU IpOrpamMaMH.
3100yBau He BaraeTbCsl NMpH BUIO3MiHI 3allMTaHHS, BMi€ POOWMTH JETAIbHI Ta y3aralbHIOIUi
BUCHOBKH, JIEMOHCTPY€ INpPaKTHYHI HAaBUYKM 3 BHpilIeHHs (axoBWX 3aBaaHb. [Ipu Bigmosini
JIOIYCTHB JABI—TPH HECYTTEBI HOXUOKU.

3100yBad BUIOI OCBITH BUSIBHUB IIOBHE 3aCBOEHHS HABYAIHHOT'O MaTepially, BOJIOJIE MOHATIHHIM
arapaToM, OPIEHTYETHCS Y BABYCHOMY Matepiaji; CBiZIOMO BUKOPHCTOBY€E TEOPETUYHI 3HAHHS IS
BUpIIICHHS MPaKTUYHUX 3a/a9; BUKJIAI BIAIIOBiAI TPAMOTHHUH, aie y 3MIcTi i opMi BimmoBimi
MOXXYTh MaTH MiCIle OKpeMi HETOYHOCTi, HEUiTKi (hOpMYJIIOBaHHS IIPaBHII, 3aKOHOMipHOCTEH
tomo. Bimnoigs 3m00yBada BHUIIOI OCBITH OymyeThCS HAa OCHOBI CAMOCTIHHOTO MHCIICHHS.
3100yBay BUINOI OCBITH Y BiAOBIJli JOITYCTHB JIBi—TPH HECYmMEG NOMUTIKUL.

3nmo0yBad BHWIIOI OCBITH BHUSBHB 3HAHHS OCHOBHOTO IPOTPaAaMHOTO Matepiady B 00cs3i,
HEOOXiTHOMY JUIsI TIOAAJIBIIOT0 HABYAHHS Ta MPAKTUYIHOT AISUTLHOCTI 32 MPO(ECIE0, CIPABIAETHCS
3 BUKOHAHHSM IPAaKTUYHUX 3aBJaHb, IependauyeHux Mporpamoro. SIK mpaBwio, BiIOBiAb
3n00yBada BHIIOI OCBITH OyIyeThcs Ha PiBHI PENPOIYKTHBHOTO MHCIEHHS, 3700yBay BHIIOT
OCBITH Ma€ cJI1a0Ki 3HaHHs CTPYKTYpH HaBYAIBHOI AUCIMILTIHY, JOIyCKa€ HETOYHOCTI 1 cymmegi
ROMuUIKU 'y BITIOBI/li, BaraeThesl MPH BIAMOBI/II HAa BUJ03MiHEHE 3anuTanHs. Pazom 3 Tum, HaOyB
HaBUYOK, HEOOXIJHUX JUIl BUKOHAHHS HECKIAaJHUX NPAaKTHYHMAX 3aB/aHb, SIKI BIJIIOBIiNAIOTH
MIHIMAILHUM KPHUTEPiSM OIIHIOBAHHSA 1 BOJIOJI€ 3HAHHSIMH, IIO JJO3BOJIIOTHE HOMY TIiJ
KEpiBHUIITBOM BHUKJI3/Ia4a YCYHYTH HETOUHOCTI Y Bi/AIIOBiIi.

Hobpe (cepenHiii)

3a10BUILHO
(mocrarHiit)

HeszanosinbHO

" 3m0o0yBad BUIIOI OCBITH BUSBHB PO3pi3HEHI, OE3CHCTEMHI 3HaHHS, HE BMi€ BUAUISTH TOJOBHE 1
(HemocTaTHii)

JPYTOpPSITHE, AOMYCKAEThCS MOMUIIOK Y BU3HAYCHHI MOHSIThH, MEPEKPYUye 1X 3MICT, XaOTHUYHO i
HEBIIEBHEHO BUKIIA/IA€ MaTepiall, He MO)KE BUKOPHCTOBYBATH 3HAHHS [IPU BUPILICHHI TPaAKTHIHUX
3aBIaHb. SIK MpaBHIIO, OI[IHKA «HE3a0BIIbHO» BHCTABJSIETHCS 3[00yBaYeBl BUINOT OCBITH, KU
HE MOXKE IIPOIOBKUTH HaBYaHHS 0€3 J0AaTKOBOI POOOTH 3 BUBUCHHS HaBYAIbHOT TUCIIUILTIHH.

CTpyKTypyBaHHSl AMCUHUILTIHM 32 BUIAMH HABYAJIbHOI PO0OTH i OLliHIOBaHHS Pe3y/IbTATIB HABYAHHS CTYJEHTIB J1eHHOI
dopmu 3100yTTH OCBiTH Y ceMecTpi

AynutopHa po6oTa

KonTpoabHi 3axonn

CemecTpoBHii KOHTPOJIb

7 cemecmp
JlabopaTopHi poboTu Ne: TecToBuit KOHTPOJIB:
Tcur )
1 | 2 [ 3] 4] 5 [ 6| 7] 8 T1 | T2 Pasom Gais
KinpkicTh 6amiB 3a BU HaBYaIbHOI pOOOTH (MIHIMYM-MaKCUMYyM)
35 | 35 | 35 [ 35 | 35 | 35 | 35 | 35 6-10 | 6-10 24-40 60.100°
24-40 12-20 24-40

Hpumimxu: “3a Habpany 3 OyIb-IKOTO BHIY HABYAIBHOI pOOOTH 3 JUCHMILTIHA KiTEKICTh OalliB, HIYKIE BCTAHOBICHOTO
MiHIMyMy, 3100yBad OTpHMY€ HE3aJ0BUIbHY OIIIHKY 1 Mae€ ii mepe3gaTh y BCTAHOBJICHHH BHUKIagadeM (JEKAaHOM) TEPMiH.
[HCcTUTYHIHA OIHKA BCTAHOBIIIOETHCS BIiAMOBIAHO 10 TaOnuii « CoiBBiTHOMIEHHS iHCTUTYHiHHOI MIKAJIM OUiHIOBAHHA i
mkaau oninioBanaa EKTC».

OuiHoBaHHS pe3yJIbTATIB 3aXHCTY J1a00paTOPHOI podoTH

BukoHnana i odopmiieHa BIAMOBIIHO 0 BCTAHOBICHHMX METOANYHUMHU PEKOMEHIAIISIMA BUMOT JJabopaTopHa podoTa
KOMIUTIEKCHO OLIHIOEThCS BUKJIAJadeM IPH ii 3aXUCTI 3 ypaXyBaHHAM TaKHX KpPUTEPiiB: CAMOCTIHHICTh Ta MpPaBWIbHICTh
BUKOHAHHS; TIOBHOTA BIAINOBIl Ta 3HaHHS NPUHLMIIB NPOEKTYBaHHS Ta (DYHKIIOHYBaHHS KOMII'IOTEPHHUX Ta Kibep(hiznuHux
CHCTEM; HAsSBHICTh 3aBJaHHS Ta METH POOOTH, OMUCY MPOTPaMHOi YaCTHHHU (Y BHUIIIALI MPOrPaMHOTO KoAy abo OJIOK-cxemu),
OIMCYy anapartHoi YyacTHHU (Y BUIIISAL (PYHKIIOHAJIBHOT 200 CTPYKTYPHOI cXeMH (Y TOMY YHCIi 3 MOXJIMBICTIO MOJIEITIOBAHHS
a0 CHMyIIAIIT y BiAMOBIIHUX CEpeIOBHIIAX), CXEMH TIOTOKIB JaHUX, CIIEHAPiiB aBTOMATH3AIli1, TOIIO), Pe3yIbTaTiB BHKOHAHHS
(y BUIIISAI CKPIHIIOTIB pOOOTH MpOrapMHO-aNapaTHOi CUCTEMH abo 11 MoJestoBaHHs, oTpuMaHi rpadiku uu Tabauui, aHawi3
PEe3yJIbTaTiB, BUSBIICHI OMUIKY Ta UUISIXH iX BUIPABICHHS, IOSICHEHHS JIOTiKHA POOOTH CHCTEMH, TOLIO).



Pe3ynbraT BUKOHAHHS 1 3aXUCTy 3700yBayeM BHUILOi OCBITH KOKHOI JJaDOpaTopHOI pOOOTH OLIIHIOETHCS BiATIOBIHO /10
tabnuui KpurepiiB oliHIOBaHHS HaBYAJILHUX JOCSITHEHB 31100yBaya BUIIO] OCBITH.

VY BHUNaAKy BUSIBICHHS 3700yBadeM piBHS 3HAHB, HIDKYOTO HiXK 60 BiICOTKIB BiJl MAKCUMAJIHLHOTO Oalry, BCTAHOBIICHOTO
Po6odoro mporpaMoro it KOXKHOI CTPYKTYPHOI OAWHMUII, TabopaTopHa poOoTa HOMY He 3apaxo8yembca i Uil i1 3aXHUCTy BiH
Mae JeTaNbHIIIe ONpaIOBATH MaTepial 3 TEMU POOOTH, METOUKY i1 BUKOHAHHS, BUIIPABUTH IPpy0i IIOMIUTKU Ta TOBTOPHO BHHUTH
Ha i 3aXUCT Y NPU3HAUYECHUU JIJIs1 IbOT'O BUKJIAa4ueM yac.

OuiHoBaHHS pPe3yJIbTATIB TECTOBOr0 KOHTPOJIIO

Koxuuii 3 TectiB, nepeadadyeHnx PoOOUOI0 MPOrpamMoro, CKIAAAEThCs 13 25 TECTOBHX 3aB/iaHb, KOXKHE 3 SIKHX €
piBHO3HAYHUM. BifmoBigHO 10 TaONHIll CTPYKTYPYBAaHHS BHIIB POOIT 3a TeCTOBHUH KOHTPOJIH 3400yBad 3aJI€KHO BiJl KUTBKOCTI
NpaBWIBHUX BIAMOBiNEH Moxe oTpumarH Big 6 no 10 6aiB.

Po3noain 6ajiB B 3a/1€KHOCTI BiJl HAJaHUX NPAaBWILHUX BilNOBiel HA TeCTOBI 3aBIaHHS

KipKicTh MpaBUIIBHUX BiJIIOBiAEH 0-13 14-16 17-18 19-20 21-22 23-25
BicoTOK nMpaBWIBHKUX BIAIOBiIeH 0-59 60-65 66-72 73-82 83-89 90-100
Kinpkicts OaniB - 6 7 8 9 10

Ha TtectyBanns BimBoauthes 45 xBummH. CTYICHT TPOXOMUTh TECTYBaHHA B OH-NAHH pexumi y MoayiabHOMY
CepeIOBUINI Il HaBYAHHS. TakoX, CTYIEHT MOXEe MPOXOAUTH TECTYBAHHS THCHMOBO, 3alMCYIOYX MPABIUIBHI BIIMOBII y TAJOHI
BigmoBiieii. [1py oTprMaHHI HETATHBHOI OIIHKH TECT CIiJ] IEPE3AaTH JI0 TEPMIHY HACHYNHO20 KOHTPOITIO.

OuinoBaHHs pe3yJbTATIiB MiJICYMKOBOI'0 CEMECTPOBOr0 KOHTPOJIIO (icnuT)

OcBiTHs porpama rnepeadayac MmiacyMKOBHIA CEMECTPOBHI KOHTPOJIb 3 JUCHUILTIHU Y POpMI ICIIUTY, 3aBAaHHIM SKOTO
€ cHCTeMHE 1 00’ €KTUBHE OIIHIOBAHHS SIK TEOPETUYHOI, TaK 1 MPAKTHYHOI IMiTOTOBKY 3700yBayda 3 HABYAILHOI JUCIIMILTIHY.
CkJaaHHs icIUTy BigOYBaETHCS 3a IOTIEPEIHBO PO3POOJICHUMH 1 3aTBEpXKEHUMH Ha 3acijanHi kadenpu Oineramu. BianosinHo
JI0 ITBOT'O B €K3aMEHALIITHOMY O1JIeTi MPOIIOHY€ETHCS MMOETHAHHS UTAHb SIK TEOPETHYHOTO, TaK 1 IPAKTUIHOTO XapaKTepy.

Ta6uuusa — OuiHOBaHHA pe3yJbTATIB MiAICYMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO 3100yBadiB JeHHOI dopmu
HaBYaHHA (40 6aJiB AJs1 NiACYMKOBOIr0 KOHTPOJIIO)

151 KO’KHOTO OKPeMOro BUY 3aBIaHb
MiunimMaabHui . . * MakcumMaJbHUH
Buau 3aBpann . IMoTenuiiini mo3uTHBHI 021N .
(mocraTHiii) 6a . (BUCOKMIT) 0an
(3210BJILHO) (cepenuiii 6a) (n00pe) (BinMiHHO)
Teopernune nutanus Ne 1 3 4 5
Teopernune nutanus Ne 2 3 4 5
ITpakTuyne 3aBaanHs Ne | 9 12 15
ITpaxkTuyne 3aBnanHg Ne 2 9 12 15
Pa3om: 24 32 40

Hpumimka. “Hozumuenuii 6an 3a icnum, ¢iominnuil ¢io0 minimanvnozo (24 6anu) ma maxcumanvnozo (40 éanie),
3Haxooumucs 6 medxcax 25-39 oanie ma pozpaxogycmoca aKk cyma oanie 3a yci cmpykmypHi eiemenmu (3a60anHs) icnumy.

JIJ1st KO’)KHOTO OKPEMOT0 BUTY 3aBJaHb ITiICYMKOBOT'O CEMECTPOBOTO KOHTPOJIIO 3aCTOCOBYIOTHCSI KPUTEPIi OI[IHIOBAaHHS
HaBUYAJIbHUX JIOCATHEHb 37100yBaya BUIIOI OCBiTH, HaBezeHi Buine (Tadamus — Kputepii oninioBaHHS HaBYaJIbLHHX
JNOCATHEHb 3100yBaya BUIIOI OCBiTH).

[TincymkoBa cemecTpoBa OLiHKA 3a IHCTHTYLiHHOIO mKaioio i mkaitoro €KTC BH3HaYaeThCSI B aBTOMaTH30BAHOMY
PEXHUMI MICIs BHECEHHS BHKJIAJlaueM pe3yJIbTaTiB OILIHIOBaHHS y 0ajiax 3 yCiX BWIB HaBYAJIBHOI POOOTH IO €IEKTPOHHOIO
)KypHaiy. CHiBBITHOIICHHS IHCTUTYIIMHOI IIKamy OLiHIOBaHHS 1 mkamu ouiHioBaHHI €KTC HaBeneHni Hmkde y TaONHIl
«CI11BBITHOIIIEHH .

CeMecTpOBHH iICIUT BUCTABIISIETHCS, SIKIO 3arajibHa cyma 0aiiB, iKy HaOpaB CTY/EHT 3 JUCLUILTIHY 32 pe3yJbTaTaMu
ITOTOYHOT'O0 KOHTPOJIIO, 3HAXOANUThCA y Mexax Bix 60 mo 100 6anis. IIpy npoMy 3a iHCTUTYLIHHOIO IIIKAJIOI0 CTABHTHCS OIIIHKA
«BIIMIHHO/OOpE/3a0BITBHOY, a 3a mKkanow EKTC — OykBeHe MO3HAYCHHS OIIIHKH, 1110 BiMOBiIa€ HAOpaHiil CTyICHTOM CyMi
OaJiB BianmoBigHo A0 Tadmuil CriBBiIHOIIEHHS.

Tadauusa — CuiBBiTHOEHHS iHCTUTYWiHOT KM oWiHIOBaHHS i mkaau oninwBanua €EKTC

. . Iacruryniiina ominka (piBeHb JOCSITHEHHS 3/100yBaYeM BHUIIOT OCBITH 3aIlJITAHOBAaHUX
Oninka PeiiTuHrona . .. .
N pE3yNIbTATIB HABYAHHS 3 HABYAJIBHOI TUCITUILTIHN )
EKTC mKajaa 0agis " v ” N
3agaik Icnut/AndepenniiioBanuii 3ajik
Biominno/Excellent — BuCOKWif piBeHb JOCSTHEHHS 3aIlIAHOBAHUX
A 90-100 pe3ysbTaTiB HAaBYaHHS 3 HABYAJIbHOI JUCHHUIUIIHU, IO CBIAYUTH IPO
0e3yMOBHY TOTOBHICTh 3100yBaua JO TOHANBIIOTO HaBYaHHA Ta/abo
= npodeciiinoi misabpHOCTI 3a haxoM
B 83-89 S JobpelGood — cepenniii (MakCHMalBHO JIOCTATHIN) piBEHb JOCSATHEHHS
% 3allJIaHOBAHUX pe3yﬂbTaT1B HAaB4YaHHA 3 HaB‘laﬂbHO.I. JUCHUILIIIHU Ta T'OTOBHOCT1
C 73-82 =) JI0 TIOJAITBIIIOTO HaBYaHHS Ta/a00 TpodeciiHol AisTbHOCTI 32 (paxom
o™
D 66-72 3aoosinsnolSatisfactory — HasiBHI MiHIMaIbHO IOCTaTHI ISl HOAAIBILOTO
E 60-65 HaBuYaHHs Ta/abo0 mpodeciitHol AisbHOCTI 32 (haXxoM pe3yibTaTH HaBYAHHS 3
HaBYaJIbHOI JUCIUILIIHA
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Hesaoosinvno/Fail — Hwuzka 3amaHOBaHMX pe3yNbTaTiB HaBYAHHSA 3

o
EX 40-59 E HaBYAJBHOI AMCHUIUTIHU BiACyTHA. PiBeHp HaOyTHX pe3ynbTaTiB HABYAHHA €
- I~ . .o . .
2 HEIOCTaTHIM ISl MOJaJbLIOr0 HaBYaHHs Ta/abo mpodeciiiHol MisIbHOCTI 3a
g (dhaxom
8
F 0-39 e Hesaoosinvnol/Fail — Pe3ynbTaT HaBYaHHS BiJCyTHI

10. IuTaHHs AN CAMOKOHTPOJIIO Pe3y/IbTAaTiB HABYAHHS
. 3araybHI IWTaHHSA OPraHi3allis maM’siTi B KOMII IOTEPHHUX CHCTEMax;
. Coco6u oprasizariii MacHBiB IPOIECOPIB B MATPUIHUX OOUHCITIOBAIFHIX CHCTEMAX.
. OyHKii MapIIpyTH3allii JaHUX B KOMIT IOTepHUX cucTemax. [lepecTanoBka, TacyBaHHS, OaTepduisiii;
. @yHK1ii MapmpyTH3allii JaHUX B KOMIT IOTepHUX cucTeMax. PeBepcyBaHHA 0iTiB, 3cyB, Mepexa ILLIAC;
. Tonosorii 3’egnans B KC.
. Mynbrkom torepHi KC.
Komrm’rorepHi cucremu kiacy MIMD.
. BOynoBani cucremu, ix 3acTocyBaHHSI.
. [ndopmaniiiHo-kepyroui cucTeMu.
. SCADA cucremu.
. Kimacudixarmis KC.
. Monemi apxiTeKTypu maM’ Tl 00YHCIIOBATEHUX CHCTEM;
. Monemi apxiTeKTyp 3 pO3MOIiICHOO TTaM’ ATTIO;
. MynpTHIIpOIIeCOpHA KOTEPEHTHICT KeII-TIaM SITi;
. HenepepBHi, iMITyIbcHI Ta AUCKPETHI MOJIENI TEXHIYHUX CHCTEM;
. MaremaTnyHa i BAKOHYBaHa MOJIEJIb IPOEKTOBAHOI CHCTEMHU;
. AHaJITHYHA i eKCIIEpUMEHTAIbHA OI[IHKA CTYTEHs aJeKBaTHOCTI MOJIeli Ta Ii POTOTHUILY;
. AJNITOPUTMH Ta MiXOH JI0 PO3Ii3HABAHHS PYXIB;
. MobinbHi KibpediznuHi cucTemuy;
20. AVR apxiTekTypa;
21. MikpoxkoHTtponepu ATmega;
22. OcHOBHI IPOTOKOJIN Oe3/1poToBOTO 3B's13KY B [HTEepHETI peueii: LoRa / LoORaWAN, 6LoWPAN, NB-loT, GSM,
Wi-Fi, Bluetooth;
23. OCHOBHI NPHHIMITY MiJBUIIEHHS €HEproe()eKTUBHOCTI MIKPOKOHTPOJIEPHUX CHCTEM 300py i 0OpoOKM NaHuX;
24. TInatdopmu i 3aco0u 0OPOOKH AaHKX: JOKAIBHI i XMapHi miaTGopMu, IaTGOPMHU-KOHCTPYKTOPH, 3ac00U
MAaIIMHHOTO HaBYAHHSI 1 CTATUCTHYHOTO aHAMi3Y;
25. HeiipoHHi Mepexxi Ta iHIII BUIU MAIIMHHOTO HABYAHHS B 33/1a4ax aHaji3y BEJIHKHUX JaHUX;
26. be3poToBi CEHCOPHI Mepexi;
27. ApXiTeKTypa MOTIB;
28. IepeBarw i 3acTocyBaHHs OE€3JPOTOBUX CEHCOPHUX MEPEK;
29. AHaniTHYHMIA IHCTpyMEeHTapii Ta Bizyamizamis Big Data;
30. [NoOynoBa peanbHUX 00'€KTIB 3 BUKOpPHUCTaHHSIM 3D-Ipyky;
31. llpuHumnu npoektyBanHs 3D 00'ekTiB;
32. OpenSCAD sk iHcTpyMeHT (yHKIiOHaNbHOTO TporpamyBaHHS 3D 00'ekTiB;
33. ANropuTMH 3HaXO/KEHHS 0COOIMBUX TOUOK;
34. TIporokonu 6e3ApOTOBOI Nepeayi faHuX B cUCTeMax [HTepHeTy peueit
35. [HCTPYyMEHTANBHOTO MPOrPaMHOro KOMILIEKCY mpoMuciioBoi aBromaru3ariii CoDeSys
36. 3agaui Texnonoriiit AR taVR
37. Buau 10NOBHEHOI peabHOCTI;
38. JlonoBHeHa peasibHICTh HA OCHOBI MapKepa;
39. JlonoBHEeHA peajbHICTh Ha OCHOBI MTPOCKIIIT;
40. Buau nporpamMHOro 3abe3neueHHs! Ha po3po0KH J0IaTKIB JOMOBHEHOT PeanbHOCTI;
41. TlpuzHaueHHs nporpaMuux nonartkis Reality Composer ta RealityKit;
42. Tunu BiICTEXKEHHS PyXY;
43. TIoHATTS CTYIICHS CBOOON;
44. Bukopuctanss cepenosumia Unity 171 po3poOKH T0aTKiB BipTyalbHOI pearbHOCTI;

PR RPRRERERERR R
©CO~NOUIRAWNRELO

11. HaByaabHO-MeTOAMYHe 3a0e3MeYeHHs

OcgitHill mpouec 3 mucuumiian «Komm’rorepHi Ta Kibep¢hi3nyHi cHCTeMH» IOBHICTIO 1 B JOCTaTHIM KiJIBKOCTI
3a0e3neuyeHnii HeoOXiJHOI HaBYAILHO-METOANYHOIO JIITEPaTypoI0 B MOLYJIbHOMY CEpEIOBHIII.

12. MaTtepiajJbHO-TeXHiUHe Ta MPporpaMHe 3a0e3MevYeHHs] JUCHUILTIHY (32 MOTpedn)

Indopmauiitna ta komn’ torepHa niarpumka: [1K, onHonmarHi koM’ rorepHi cuctemu Raspberry Pi, MikpokoHTposepHi
iatu (ESP32, ESP8266), MoOibHI PUCTPOT, 1aBayi Ta BUKOHABYI MOYJIi, MOJYJII pelie, eJIeMEHTH KOMYTallii Ta >KUBJICHHS,
HPOEKTOP I AeMoHcTpaniil. IIporpamue 3a0e3neyeHHs Ta CEpBICH: CepefoBUILA I po3poOku Ta HanaromkeHHs (Python,
Node-RED, Wokwi), 3acobu poboru 3 GPIO ta PWM, xmapuuit 6pokep MQTT (HiveMQ), nokanbhuii 6pokep MQTT
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Mosquitto, xmapHi cepsicu (Google Tabamii), cucremu 300py Ta Bizyanizauii nanux (InfluxDB, Grafana), incTpymenTu st
cTBOpeHHs Ta KepyBaHHA RAID-macuBamu, oicHI IporpamMu Ta AOCTYII 10 Mepexki [HTepHerT.

13. PexomeH0BaHAa JIiTepaTypa:

1. Matthews S. J., Newhall T., Webb K. C. Dive into Systems. No Starch Press, 2022. 816 p. ISBN-10: 1718501366.

2. Li K.-C., Gupta B. B., Agrawal D. P. Recent Advances in Security, Privacy, and Trust for Internet of Things (IoT)
and Cyber-Physical Systems (CPS). 1st Edition. Chapman and Hall/CRC, 2022. 276 p. ISBN-10: 0367685027.

3. Marwedel P. Embedded System Design: Embedded Systems Foundations of Cyber-Physical Systems, and the Internet
of Things. 4th Edition. Springer, 2021. 833 p.

4. Rea P., Ottaviano E., Machado J., Antosz K. Design, Applications, and Maintenance of Cyber-Physical Systems.
Engineering Science Reference, 2021. 314 p. DOI: 10.4018/978-1-7998-6721-0.

5. Nisan N., Schocken S. The Elements of Computing Systems, second edition: Building a Modern Computer from First
Principles. 2nd Edition. The MIT Press, 2021. 344 p.

6. Cao Z., Zhao H., Wang Y., He C., Zhou D., Han X. A Resilience Quantitative Assessment Framework for Cyber—
Physical Systems: Mathematical Modeling and Simulation // Applied Sciences. 2025. Vol. 15, No. 15. P. 8285. DOI:
10.3390/app15158285.

7. Chandramathi J. S. V., Nair M. G., Bel C. A. Cyber-Resilient Controllers for Smart Distribution Grid Control Layers
/I Energies. 2025. Vol. 18, No. 15. P. 3916. DOI: 10.3390/en18153916.

8. Cassottana B., Roomi M. M., Mashima D., Sansavini G. Resilience analysis of cyber-physical systems: A review of
models and methods // Risk Analysis. 2023. Vol. 43, Issue 11. P. 2359-2379.

9. lannucci R. A. Toward a dataflow/von Neumann hybrid architecture // ACM SIGARCH Computer Architecture News.
Vol. 16, Issue 2. P. 131-140. DOI: 10.1145/633625.52416.

10. Rahman M. M. H., Al-Naeem M., Ali M. N. M., Sufian A. TFBN: A Cost Effective High Performance Hierarchical
Interconnection Network // Applied Sciences. 2020. Vol. 10, No. 22. P. 8252.

11. Ederhion J. et al. Evolution, Challenges, and Optimization in Computer Architecture: The Role of Reconfigurable
Systems // arXiv:2412.19234v1 [cs.AR]. 26 Dec 2024.

12.He X., Chen K.-Y., Feng S., Kim H.-S., Blaauw D., Dreslinski R., Mudge T. Squaring the circle: Executing Sparse
Matrix Computations on FlexTPU—a TPU-like processor // Proceedings of the 31st International Conference on Parallel
Acrchitectures and Compilation Techniques (PACT). Chicago, IL, October 2022. P. 148-159.

13. Tordeux A., Julitz T. M., Miller 1., Zhang Z., Pietruschka J., Fricke N., Schliter N., Bracke S., Léwer M. System
Reliability Engineering in the Age of Industry 4.0: Challenges and Innovations // arXiv preprint arXiv:2411.08913. 2024.

14. Indopmauiiini pecypcu

1. Moaymsae cepenorwuiie st Hauanus. URL : https://msn.khmnu.edu.ua/course/view.php?id=6989
2. Enextponna 6i6moreka XHY. URL: http:/library.khmnu.edu.ua/
3. Incrurymitinuii perrosutapiit XHY. URL : https://elar.khmnu.edu.ua/home
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KOMIT'IOTEPHI TA KIBEP®I3UYHI CUCTEMU

Tun pucuumIing O00B’s13K0Ba

PiBenn BHIIOI oCBiTH Iepuuii (6axanaspcoxuil)
MoBa BUKJIAIaHHA YkpaiHcbka

Cemectp CromMuid

KinbkicTs mpusnauyenux kpeautis EKTC 5

®opmu 3100yTTHA OCBITH, 111 AKHX BUKJIAIAETHCS

. OuHna (z1eHHa)
AUCUHUILTIHA

Pe3yabTaTu HaBuaHHd. [licis BUBYCHHS TUCHMILTIHYU CTY/CHT IOBHHEH: 3HATH Ta MOSCHIOBATH OCHOBHI TIOHSATTS,
TIPUHITUIIN POOOTH Ta apXIiTEKTYPH KOMITIOTEPHHX 1 KiOep(hi3mIHMX cHCTeM; Kiacu(piKyBaTH OOYHCIIOBAIBHI
CHCTEMH Pi3HHX KJIAciB Ta aHAIi3yBaTH 1X OCOOIUBOCTI; MOJICIIIOBATH apXiTEKTypy KOMIT IOTEPHHX 1 Kibep(i3uaHux
CHCTEM 3 YpaxyBaHHSM amapaTHUX 1 NPOTrpaMHHUX KOMIIOHEHTIB Ta KOMYHIKALIMHUX CepeloBHLI, PO3poOsITH
TIporpaMHi pillleHHs TSI MiKPOKOHTPOJIEPIiB, OMHOIUIATHAX KOMIT FOTEPHHX 1 BOYIOBAaHUX CHCTEM; 3aCTOCOBYBATH
MIPOTOKOJM OOMIHY JAaHMMH Ta TEXHOJIOTIi XMapHHUX CEPBICIB y cepeloBulll [HTepHETY pedeii; HalalmToByBaTH Ta
aJIMIHICTPYBaTH KOMIT'IOTEpHI CUCTEMH 1 MEpeKi, BIIPOBAXKyBaTH 3aCOOM MiABUIIEHHS HAMIHHOCTI; MPOBOIUTU
eKCIIEpUMEHTH, 30MpaTH Ta IHTEPIPETYBATH 1aHi, BAKOPHCTOBYBATH IHCTPYMEHTH Bi3yauri3allii Ta aHaJTiTHKH.

3MicT HAaBYAJIBLHOI AMCHMIUIIHM. 3arajbHi MOJOXEHHS MPOEKTYBaHHS KOMIT IOTEpHHX cucTeM. KoM roTepHi
CHUCTEMH Ta NapaienbHa oOpoOka iHpopmauii. ApxiTeTKypu oOumciroBanbHuX cucTeM. Knacugikamis KC.
Kowmmr’'torepni cucremn kiaacy SIMD (OKM/I): BekTopHi Ta MaTpudHi cucTeMd. KOMIT'IoTepHI CHCTEMH KJacy
MIMD: xmacrepni Ta MPP cucremu. Komm’totepHi cucremu 3 (pikcoBaHOrO crcteMoro 3B’s3KiB. Opranizamis
nepeaavi JaHUX B KOMIT IOTepHHUX cucTeMax. OO4HCIioBaibHI MPOIECH B KOMII IOTEpHUX cucTemax. Opranizamis
IaM’sITi B KOMIT IOTEpHHX cucTeMax. OCHOBHI MOHATTS BIIMOBOCTIMKOCTI Ta HAIIfHOCTI KOMII FOTEPHHUX CHCTEM.
Komn’roTepHi cuctemu 3 HeTpaauIiitHOIO apXiTekTyporo. BOymoBani cuctemu y cuctemax kepyBanHs. Kidepdizuuani
cucremu. KomyHikaniiiHe cepeoBuile, K MPOMiXKHUHN piBeHb MK (Qi3MYHUM Ta Kibep-cepenosuiieM. [Iporokonu
MPUKJIATHOTO PiBHA Nepeaadi NaHuX Bia nuto3y B xmapy. CueHapii aBromMatu3anii i3 BAKOPUCTaHHSAM CEepEeIOBHILA
Node-RED. MogenoBanHs Ta BiJUIaro[KeHHs BOYIOBaHMX pillleHs y cepemoBuini Wokwi. MopenoBanHs
kibepdiznuanx cucrem. Lndposuii ABIITHUK.

MpepexBizutu — dizuka (O3I1.03), Komn’roTepHa cXeMOTEXHiKa Ta CUCTEMH aBTOMAaTH30BaHOTO MPOEKTYBaHHS
(O®I1.07), Komm’roTepHa CXeMOTEXHIKa Ta CHCTEMH aBTOMAaTH30BAHOTO IIPOEKTYBAHHSA, KYpPCOBHH IPOEKT
(ODII.08), Apxitektypa xomm’toTepiB (ODIL.09), MoxaemoBanus cuctem (O®PII.11), MoaenoBaHHS CHCTEM,
Kkypcoa pobora (ODII.12), Komm’rorepna norika (ODI1.17), Komn’rorepHa snorika, kypcosuii npoekT (ODIL.18),
Indopmaniitni Texnomnorii (OPIL.19).

Kopexksizutu — kBamidikamiitaa podora (ODIL.23)

3aniaHoBaHAa HaBYaJIbHA AiSVIbHiCTH. MiHIMaNBHUI OOCST HaBUYAJIBHUX 3aHATh B oaHOMY kpeautri €KTC
HaBYAIBHOI JUCLUUILIIHM AJIS IepiIoro (0akaaaBpChbKOro) piBHs BUIIOT OCBITH 3a JEHHOIO (POPMOIO 3400y TTS OCBITH
craHoBuTh 10 rogun Ha 1 kpeautr €EKTC.

®opMu (MeTOAM) HABYAHHSA. JIEKIii (3 BUKOPUCTAHHAM METOJIB Bizyaumizamii, TpoOJIeMHOTO i 1HTEpaKTHBHOTO
HaBYaHHs, MOTHBaLiWHUX NPHIHOMIB, iHPOPMALiIHO-KOMYHIKALIHHUX TEXHOJOT); nabopaTtopHi 3aHATTI (3
BUKOPHUCTAaHHIM METOJIiB KOMIT IOTEPHOTO MOZAEIIOBAHHS, METO/IiB IPOEKTHOI IisSIbHOCT], TPEHIHIOBUX BIIPAB, aHAJI3
MpOOJIEMHUX CUTYAIliN, TOSICHEHHS, TUCKYCIs TOIIO); CaMOCTiitHa poOoTa (OIpaIfoBaHHsI TCOPETHIHOTO MaTepiaiy,
MiATOTOBKA [0 BUKOHAHHS Ta 3aXWCTy JAa0OpaTOPHHUX pOOIT, MOTOYHOTO Ta TiJICYMKOBOTO KOHTPOJIO) 3
BUKOPUCTAaHHIM iH(POPMAaLiHHO-KOMIT FOTEPHUX TEXHOJIOTIH Ta TEXHOJIOTiH TUCTAHIIHHOTO HAaBUYaHHS.

@opMu OLIHIOBAHHS Pe3yJbTATIB HABYAHHS. OL[IHIOBaHHS JIAOOPAaTOPHUX POOIT; TECTYBaHHSL.
Bua cemecTpoBOro KOHTPOJIIO: iCTIUT.

HaBuansbHi pecypen:

1. Matthews S. J., Newhall T., Webb K. C. Dive into Systems. No Starch Press, 2022. 816 p. ISBN-10: 1718501366.

2. Li K.-C., Gupta B. B., Agrawal D. P. Recent Advances in Security, Privacy, and Trust for Internet of Things (loT) and
Cyber-Physical Systems (CPS). 1st Edition. Chapman and Hall/CRC, 2022. 276 p. ISBN-10: 0367685027.

3. Marwedel P. Embedded System Design: Embedded Systems Foundations of Cyber-Physical Systems, and the Internet
of Things. 4th Edition. Springer, 2021. 833 p.

4. Rea P., Ottaviano E., Machado J., Antosz K. Design, Applications, and Maintenance of Cyber-Physical Systems.
Engineering Science Reference, 2021. 314 p. DOI: 10.4018/978-1-7998-6721-0.

5. Nisan N., Schocken S. The Elements of Computing Systems, second edition: Building a Modern Computer from First
Principles. 2nd Edition. The MIT Press, 2021. 344 p.

6. MoaynsHe cepemoBuine A HaBdanus. JJoctym go pecypey: https://msn.khmnu.edu.ua/course/view.php?id=6989

7. Enextponna 6i6miorexa XHY. loctyn no pecypey: http:/library.khmnu.edu.ua/

Buknagau: kaHq. TexH. HayK, HoieHT Hivemopyk A.O.
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