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1. Onuc HaBYAILHOT AHCHHILTIHH

HaiimeHyBanns
MOKa3HHKIB

[Many3s 3nane,
CIeIiaTbHICTE, OCBITHA
LporpamMa, piBeHb BHINOT
OCBITH

XapakTepHCTHKA HABYATBHOT |
JHCHUILIIHKA

|
Jenna dhopma
HABYAHHS

3aouna gopma
HaB4aHHA

KinekicTs kpenuTis —
3.5

Kinekicrs Mmomynis — 2

KinekicTs aMicToOBHX
MOJIYJIIB — 2

| 3aranbHa KiTBKicTh
| TOZMH:
nerHa — 747/165

KinekicTs THKHEBHX
TOIHH J71s JAeHHOT
(hopMH HABUAHHSN:
ayIHTOPHHX — 4
camocTiiinol poGota —
6

I'any3b 3HaHE:
12 «ladopMalriiini
TEXHOJIOrIIR

CneniaJbHicTh:
123 «Kowmm’otepra

IHKeHepisay

OcBiTHED-HaYKOBA
nporpamas:
«KoMn'oTepHa

IHKEHEDIg»

Keanigikauis: Jokrop

thistocodii 3 komn'roTepHOL

Bubipkopa gucrmniina
BITBHOTO BUOOpY

Hapuaaeuwii pik

2020/2021

Cemectp

4-1

Jexuii *

32 roguHH

IpakTHuHi, ceMinapcbki = |

32 ronuHM

IHKeHepii

PieeHb BuII0OT OCBiTH:
TpeTiii (OCBITHEO-
HaYKOBHIi)

JlaGopatopni

Camocriiina poGora

101 romuna
Bua koutpoio

ICTIHT

CriBBIZAHOLICHHS! KiIbKOCTI TOIMH ayIUTOPHUX 3aHATH 1O CaMOCTIHHOT poGoTH

CTAHOBHTE.

Jns neHHol GopMH HaB4aHHA — 74/165.

" AymuTOpHe HaBaHTaXEHHS MOXe Oyt 3Menmene abo 36inbIueHe Ha onHY
FOIHHY B 3a1€/KHOCTI BiJl PO3KIAY 3aHATE.

2. MeTa Ta 3aBIaHHA HABYAALHOT JHCUHIIIHH

Mera BuB4eHHs — QOPMYBaHHA TEOPETHYHHX 3HAHB T4 NPAKTHIHUX HABHYOK



OO CYYacHHX METOMIB Ta 3acobiB iHdopmaniliHux TexHoNnorii s CTBOPEHHA Ta
BIPOBA/LKeHHA cucTeM IHTepHeTy peveii (1oT) B pisnux ramyssx.

3aBaanns — HalyTTs BMiHB 1 HABHYOK pPO3POGKH MPOTPaMHO-aNapaTHUX
cucTeM Ha 0asi TexHosoriii [HTeprery peyeii; 3gaTHICTH MPOEKTYBATH Ta po3pobisTu
«pO3yMHi» TPUCTPOT Ta CHCTeMHW; HaGYTTS BMiHB PO3POGIATH BiacHe nporpaMHe
3a0esieyeH s Ta BUKOPHCTOBYBATH iCHYIOWI XMapHi IaThOPMHA s CTBOPEHHS Ta
BOPOBAJUKEHHA cHcTeM [HTepreTy pedeli B pisHuX ranyssx.

3rifHO 3 BUMOTaMH OCBITHBO-HAYKOBOT TIPOrpaMu aCHipaHTH [OBHHHI TOCAITH
TaKHX 3arajlbHHX KOMNIETeHTHOCTeH:

3MaTHICTH 210 a0CTPaKTHOIO MHCIEHHs, aHATI3Y Ta CHHTE3Y

3j1aTHICTE 110 momTyKy, 06poGienns Ta aHatisy indopmauii 3 PI3SHHX [DKepe

3maTHicTh (POPMAIBHO ONMCYBATH CKIAAHI 06’ EKTH Ta CHCTEMH

3riIHO 3 BUMOTaMH OCBITHBO-HAYKOBOI NpOrpaMu acnipaHTH OBHHHI JOCATTH
TakuX (JaXOBHX KOMIETEHTHOCTEi:

37aTHICTL BHKOHYBATH OPHTIHANGHI  JIOCHIKCHHS, JIOCSTATH HAYKOBHX
Pe3y/IbTaTiB, SIKi CTBOPIOIOTE HOBI 3HAHHA Y KOMII FOTEpPHIi iHXKeHepil Ta HOTHYHHX
10 Hel (HBOTO, HHX) MiKMCLHIUTIHAPHUX HANpAMAX i MOXYTb OyTH omyOIikoBaHi y
TIPOBIAHAX HAYKOBHX BH/IaHHSX 3 KOMI IOTEPHOT iHKeHepil Ta CyMiKHMX rajyseii.

31aTHICTE 3aCTOCOBYBaTH CydacHi iHbopMaLiiini TexHOMOrI, 6a3k NaHAX Ta
iHIII eJIEKTPOHHI pecypeH, clielianizoBane mporpamue 3abesnedenss Y HayKoOBi#l Ta
HaBYyanbHIH AIATBHOCTI.

30aTHICTE BHABIATH, CTABHTH Ta BHPIIYBATH IpodIeMH JOCHiIHHIEKOrO
XapakTepy B cepi KOMII'IOTepHoi iHeHepii, oniHioBaTH Ta 3abe3neuyBaTu AKiCTh
BHKOHYBAHHMX JOCII’KeHb.

31aTHICTE J0 NPOAYKYBAHHA HOBHX imeii i PO3B’A3aHHS KOMIUIEKCHHX IpodieM
y Tanysi KOMM'IOTEPHOI ImKeHepil, a Takok 1o 3aCTOCYBAHHA CYYaCHHX
METO/I0JIOTIH, METOAIB Ta IHCTPYMEHTIB mexaroriugol Ta HayKoBOT MIANBHOCTI B
KOMTI IOTepHIH iHIKeHepii.

3paTHICTh MOMENIOBATH CKI4NHI PO3HOLINEHI CHCTEMH B aepOKOCMIYHIH
ranysi.

34aTHICTE BMKODHCTOBYBATH TEXHOJOTIi IaTepHery pewed B ympasiivHI
00’€KTamMH aepOKOCMITHOT ramy3i.

Hporpamui pesysTaTH HABYAHHS 110 3aBEPIIEHHIO:

Mati nepenosi KOHLENTyalbHi Ta MeTONONOTIYHI 3HAHHS 3 KOMIIT FOTEepHOT
1H¥KeHepil i Ha Mexi MPEIMETHUX Tally3eH, a TAKOX JOCHiIHHIEKI HABMYKH, TOCTATHI
AJiA TIPOBE/ICHHS HAYKOBHX 1 NPHKJIANHUX JOCN/PKEHb Ha PIBHI OCTAHHIX CBITOBHX
AOCATHEHE 3 BIAIOBI/IHOTO HANpSMY, OTPMMAHHS HOBHX 3HAHB Ta/abo 3milicHeHHS
1HHOBAIIii.

Po3po0maTy Ta mocnimkyBaTH KOHIENTYalbHi, MaTeMaTHIHI i KOMII'OTepHi
MOJieni Tpouecis i cucTeM, edeKTHBHO BUKOPHCTOBYBAaTH X JUIA OTPMMAHHS HOBHX
3HaHb Ta/abo CTBOpEHH:A IHHOBAIINHKX NMPOAYKTIB y KOMIT'IOTepHiH iHxeHepii Ta
JAOTHYHHX MIKIMCIUILTIHADHUX HAIPAMAX.

[Ilnanysaru i BHKOHYBaTH eKcrepHMeHTATBHI Ta/a6o TEOPETHYHI JOCIIIKEHHS
3 KOMII'IOTEPHOI IHKEHepll Ta JOTHYHMX MUKIHCUMILTIHADHUX HanpsMiB 3
BHKODHCTaHHAM CYYaCHMX IHCTPYMEHTIB, KDHTHYHO aHali3yBaTH PE3YILTATH
BIaCHUX JIOCHIUKeHb 1 Pe3yIbTATH IHIIHX AOCTIIHHKIB ¥ KOHTEKCTI YChOro
KOMIUIEKCY CYy9acHHMX 3HaHb 1100 JOC/iIKYBaHOT MpobIemu.



3acTocOBYBAaTH Cy4acHi iHCTpymeHTs i TexHosoril momyky, obpobnenns Ta
aHami3y indopmariii, 30Kkpema, CTATUCTHYHI METOAH aHalli3y JaHHX BEJIMKOro obcsiry
Ta/ab0 CKAamHOT CTPYKTYPH, Clielianizosani Gasu TaHux Ta iHQOpMALiiH] CHCTeMH.

I'mnboko po3yMmiTH 3aranbHi NPUHLUKIN Ta METOAM KOMIT IOTEPHOT 1HKeHepil, a
TakOXk METOZONOI0 HAyKOBMX JOCHIKEHb, 34CTOCYBaTH IX Yy  BJACHMX
AOCITIJUKEHHSX Y cepi KOMIT I0TepHOT iHKeHepii Ta Y BUKIafalbKii OpPaKTHLII.

3HaTH Cy4acHi NiAXoAW Ta 3acobH MOJenOBaHHS JOCTIMKYBaHUX 00 €KTIB Ta
NPOLECiB YOPaBlliHHA, B TOMY 4YHCI B aepOKOCMiuHil ramysi, BmiTh CTBOPHOBATH
HOBI, BIOCKOHAJIOBATH T4 PO3BHBATH METOOM MATEMATHYHOTO i KOMIT HOT€PHOTO
MOJIETIOBAHHSA CKAaHHX CUCTeM, ONTUMI3aIli] Ta NPUIHATTS pilleHs.

3HaTH, pO3YMITH Ta BMITH 3aCTOCOBYBaTH METOOH Ta 3acobM CTBOpPEHHs
iH(opMallifiHuX TEXHONOTIH T2 NPOrpaMHOro 3abe3neyeHHs PO3IOJLICHHX CHCTEM,
IHTepHeTY peuel, XMapHUX O0YHCIEHb, CHCTEM IITYYHOTO 1HTeNeKTy, BipTyansHOI
PeaTbHOCT] Y PI3HUX MPEAMETHHX 0DIACTSX, B TOMY YHC/1 B a8POKOCMiuHiH ranysi.

3paTHiCTE JOCTIZKYBAaTH CKNgAHI 0G’€KTM B  aepoKoCMiuHiMH ramysi 3a
JAOTIOMOTO0 TeXHoJori# InTepHeTY peyeii.

30aTHICTh YNPaBNATH CKIAZHAMH 06’€KTamu B aepOKOCMiuHiit ranysi 3a
AOINOMOTOI0 PO3NOAIIeHHX iH(popMaiiHMX cHCTEM.

Mixascuumainapsi IB A3KH: mucuuniiga  «CTBOpEeHHsS CydacHHX
posnozineRux cucreM na Gasi TuTepHery peueii» DasyeTbCd Ha  HACTYNHMX
JHUCLIHTIIHAX

- «Mozeni Ta MmeTonu cTBOpeHHs iH(OPMAIIIHHUX CHCTEM;

- «O6pobKa Ta aHaI3 pe3ynbTaTiB HAYKOBHX NOCHIIKEHD 3 BHKOPHCTAHHAM
IT»;

- «HaykoBo-npukiaamsi nuTaHHs noGYZOBH €IMHOTO iH(opMariiitoro
NPOCTOPY IPH CTBOPEHHI CKIAJHMX CHCTEMM.

3. llporpama naB4aibHOT AHCHHNIIHEA

Moayas 1.

3micToBuii mogyas 1. Cyuacmi minxoam o CTBOPEHHH pPO3NOJiIeHHX
cucreM IaTepuery peueii.

Tema 1. Beryn o wasuaabHO! amcumMmiinm «CTBOpeHHA CY4acHHX
po3nojijieHHx cuctem Ha Gasi Intepuery peueiin.

Cyuacuuii cran B cdepi cucrem InTeprery pededi. OcHOBHI HanpsMmH
38CTOCYBAHHS, NPHKIAAH, TEHAEHUIT po3BHTKY. Miclle JHCIHIUTHH B HaBYalbHOMY
mianl. CIMCoK peKoMeH 10BaHHX JUKeped.

Tema 2. llpobaemaTuka npoexrysanns i peanizanii loT-cucrem.

Tnnycrpis 4.0 O6nanHanus, nporpamHe 3a6esnedeHHs s CY49acHHX CHCTEM
NpoMHCIoBol aBromarusallii. CydacHi TeHmeHuUil B HPOMHCIOBIH aBTOMAaTH3aL.
Ipusnune opramizanii i dyskuionysanss posnomineHoi apxitektypu Iuteprery
peueid. Icayroui Texaonorii [nTeprery peueif. Hanpsmku npaktuasOro 3aCTOCYBaHH4
IoT. Komnonentn pimers M2M, IoT Tta lloT. IMpomucnosuit lutepuer peueii.
Ilepesaru IIoT.

Tema 3. Texuoaorii IoT.



Ekocucrema InTepHery peveii. Apxitektypa IoT. AnapatHe 3aGesneueHns
IoT. Cencopu it axryartopu. Illmoss Ta KOHLEHTpaTOpH. BOymosani cucTeMu.
OcHoBHI ~ XapakTepHcTHKH  Ta CTPYKTYpa  MIKPOKOMIT'ioTepiB.  Buau
MIKPOKOHTPO/IEpIiB 1 cmocobu ix nporpamysanus. Ilporpamysanus cyuachux
BOY/IOBaHHX CHCTEM HA OCHOBI MiKpokomm'toTepis. Onepaniiini cueteMu peansHOro
dacy. basosi swawma B Linux. ITporpamosana jorika, IIpoToxonu nepenapamus
Aannx — UART, 12C, SPI, 1-Wire. Tononorii mepes IoT. MapmpyTtusanis. 3aranbmi
apxirextypu IoT. Mesh-mepexi. IIpotokonu IoT. HTTP, MQTT. besapoTosi
TeXHosorii IHTepHery peueil. PamioyacToTHa inentudixanis (RFID). Cucremu
MOoOLTBHOTO 3B’s13ky GSM. Texmomnorii 4G. Esomouis LTE cranpapry. Esomonis
mepesx g0 5G. Koporkuit onuc Wi-Fi Ta WiMAX. LoRaWAN (Long Range Wide
Area Networks). OcHoBHI ocobnuBocTi eHeproedexTuBHOT Mepesxi LPWAN., ZigBee,
Bluetooth i BLE. CoAP. Besneka s IoT.

Moayas 2.,
3microsnii Mmoayas 2. Cyuacui 3aco6u Ta naargopmu Intepuery peuei.

Tema 4. [Lnardopmu Iutepuery peueii.

Mopeni xmapHoro posmimeHns  jamHux. Buou  xmapHux  cepsicis.
Knacugixauis Mozeneii o6ciyroBysanus B XMapHHx cepsicax. XmapHi ruarhopmu
[oT. I'lpu3navenns, ocobmuBocti, orman. AWS ToT. Google Cloud IoT. MS Azure
IoT Hub. IBM Watson IoT Platform. InTenextyansha 06pobka JaHUX MOHITOPHHTY.
MaumnHe HaBuanHs. 3anadi KoM [MFOTEPHOTO 30Dy

Tema 5. Bupimenns npakTHuMHX 3aBgadb 3i CTBOPEHHH CHCTEM
InTepuery peueii.

Cepu zactocysannst [oT: posymHuit TPaHCIOPT, pPO3yMHE BHPOOHMIITEO,
PO3yMHI MicTa, posymHi GymuHKH, eHepreTHka, oxopona 310poB’a. OcHosr Node.js
AU CTBOpeHHS 3actocysaHb loT. CreopeHHs KpocmiaThopMHMX gomaTkis 3a
aonomororo Node-RED. OcuoBu poSotu 3 Node-RED. Trcramsuis Node-RED i1
Windows. Beranosnenns Node-RED na Raspberry Pi. 3naiiomcteo 3 Node-RED.
I[Tinkmodenns Ta o3HaiffomaeHHs 3 mozyiaeM node-red-dashboard. IMporokomn [oT,
MQTT, Modbus TCP. Bukopucranas Web APl ta Web-cokerip. Node-RED Ta
inrerpamis 3 CYBJ. Node-RED i IHTerpalis 3 XMapHEMH mIardopMmamy i
cepBicaMH.

4. CTpyKTypa HABYAJBLHOT AHCHH I IIHH

KinekicTs rogun
; G e OeHHa dopmMa
Ha3Bu 3micToBix MOyniB i Tem G0 =
YCBOTO Y TOMY 4HCITi |
| n | n | na6 | c.p. |
Moay.as 1 |
3micToBuii Moayas 1. Cyuachi niaxoan 1o CTBOPEHHS po3noaiiennx cuerem Inrepuery
peueii
1. Betyn 1o mas9anbHoi aucnumniny «CToperns | | ‘ |
CYy4acHHX PO3MOALICHHX cHeTeM Ha Gasi [HTepHeTty 2 2 - - -
peuein | |
2. [poGremarnka NpoeKTyRaHns i peamizanii [oT- '
e P P 43 0 [ 12| - | 21



B KinekicTe rogun =l
Ha3BH 3MicTOBHX MOIyJIiB i TeM AcHRa Gopua _
YCBOI'0 Y TOMY 4HCIi
a n_| mab | c.p. |
3. Texnomnorii IoT _ 40 6 4 - 30 |
¥Yeboro roaun 83 16 16 - 51 |
Moayae 2
ImicroBuii Mmoayas 2. Cyuacni 3acobn Ta niatdopmu InTepuery peueii
4. Ilnatropmu IaTepHeTy peveit 42 8 | 4 - 30
5. BupilDeHHS MpakTHYHEX 3aBAaHb 31 CTBOPEHHA 40 8 12 ) 20
cHcTem IHTepHeTY peueit
Yevororommn | 82 | 16 | 16 | - 5u_|
L YCbOro 3 AHCUMNTiHK | 165 32 | 32 - 101

5. TeMH ceMiHapcLKHX 3aHATH

No KinbkicTs rogux |
sl Hasgsa temu Henna popma | 3aouna dopma ‘
HaB4YaHHA HABYaHHA
1 | He nepenbayeno HapuaasHUM MIaHOM
Pazom |
6. TeMH npaKTHYHHUX 3aHATE
No Kinexkicr
Hasga Temu = 2
3/ TOIUH
1 | 3uaiioMcTBO 3 Mikpokomm torepom Raspberry Pi. Beranosaenns 4 ]
OC Ta HanaroxcHEA
2 | Ocuosu pobory 3 Node-RED na Raspberry Pi qis loT 4 :
3 | limkmouenns 1aT4uKiB Ta BAKOHABIAX NPHCTPOIB JI0 Raspberry
Pi .
4 | Ilinxmoyenns aHANOrOBHX IpHCTPOIB A0 Raspberry Pi, 4 '
) Mereocranuis. [ipockon ta akcenepomerp |
5 | llporokomnn [oT, MQTT. Bukopucranus Web APT ta Web- 4 '
COKETIR :
6 | Node-RED ra interpauis 3 CYE]] 4
7 | Node-RED i inrerpanis 3 xmapHEMH niatdopmamn i cepBicam. 4
L Cepsic noroaun. IBM Watson. Telegram |
8 | InrenexryansHa o6pobka nanmx MOHITOPHHTY. Mammune 4
HaBYAHHA. 3a1a9i KOMII'IOTEpHOTO 30py. Pos3niznapanus ocif ta
00mmub. [onlocose ynpagsiisag B cueremax [oT ]
Pazom 32
7. Temu J1aGopaToOpHUX 3aHATH B
No Sy
Haspa Temn KinekicTs rogun
3
I | He mepeibayeno HaByanbHUM r1aHOM

8. CamocrTiiina poGora



3']:,{2 Hasga temn Kinexicts rogus
1 | Tema 1. Cyuacui rexnomnorii InTeprety peveii 11 i
2 | Tema 2. Texnomorii 38’ a3ky Ta npotokonu InTepHeTy 10

pedci
3 | Tema 3. Anaparne 3abe3neuenns IoT. Cencopn 10
4 | Tema 4. Anaparre 3abesneuenns [oT, Mikpoxomn roTepu 10
Ta MIKPOKOHTpPOIEPH
5 | Tema 5. llnro3u [oT 10
6 | Tema 6. Tymanni i rpanntHi obuHc/IeHAS 10
| 7 | Tewma 7. Besnexa s IoT 10
8 | Tema 8. INpomuciosuii Iateprer peueii [loT 10
9 | Tema 9. XmapHi cepsicu Ta nnatdopmu [oT 10
10 | Tema 10. Aranituka i MamuHHe Hap4anss 5 o1 10
Pa3zom 101

9. ImpuBingyaassi 3aBaanun
He nepenbadeHo HaBganbHUM TIaHOM
10. MeToan HaB4aHHs

IlpoBesieHHs  aymUTOPHHX JleKiil, NPaKTHYHHX 3aHATS, 1HIHBI 1y anbHI
KOHCYNbTAlll 3 MUTaHe HOBOTO Matepialy, camocTiiiHa poGora 3/100yBaviB BHIIOL
OCBITH,

11. Meroan koHTpOJI0

Pobota Ha nexuisx mnepenbadae yyacTs B JMCKyCisX. PexoMeH1yeThes
BHALIATH B Matepiani mpobiemsi IUTaHHA, 9K OCTABAEH! BUKIaTadeM B NeKmil, i
TPYNYBAaTH IHQOPMAUil0 HABKOJO HHX. 3BEpTaTH yBary Ha MEPCIEeKTHBH |
HEBHpIIIEH] nmpobiaeMu, GiKCyBaTH Ui TONANBIIOTO OTIPAIIIOBaHHS L[IKaBi PillleHHA.
OCHOBHHM METOIOM KOHTPOJIO TE€OPeTHIHOI'o MaTepially (MOIYJIbHHI KOHTPO/B) €
TECTYBAaHHS Yy BIPTYaJbHOMY OCBITHBOMY CepeIOBHILi Ha mnartopmi Moodle abo
Google Forms.

YCmimHICTh NpakTHIHUX pobiT 3abe3meuyeThess VBaKHUM O3HAHOMICHHSIM 3
MarepiaaMM METONWYHMX IOCIGHMKIB i JOCHTH BIYMAMBHM 3HAHOMCTBOM 3
Marepianamu JeKmil. PekoMeHayeThcA 3'COBYBAaTH BCi BHHMKAIOWI ITHTAHHS.
OCHOBHHM METOZIOM KOHTPO/IIO BMKOHAHHS 3aBJIaHb HA NPAKTHHHUX 3aHATTAX €
o(OpMIIEHHS Ta 3aXHCT 3BITY.

[lincymKoBHit KOHTPONE Y BUMISI eK3aMeHy, SKHil BKIIOYAE /1Ba TEOPETHYHHX
NUTaHHS Ta NPaKTHYHE 3aBJIaHHS.

12. Kpurepii oninoBanns ta posnoaii 6ais, ski orpumyors 3100yBayvi



12.1. Posmognin Ganmis, siki oTpuMyioTs 3100yBauis BHIOi ocBiTH (KigpKicHi
KpHTEpil OLliHIOBAHHS)

Cknamosi Makcumanbuuit Kinekicts 3auath | CymapHa KinbKicTb |
HaBYallEHOL Hai 3a onne Banin
Pobotu 3aHATTS
Moayne 1
Pobora Ha nekuisnx ] 8 8
' Bukonanns 7 4 28
| 3aBIaHB
NpakTHYHHUX 38HATh
MonyasaHui 14 1 14
KOHTPOJIb
| Moayae 2
Pobota Ha nexmisx ] 8 8 |
Bukonanus 7 4 28
3aBIaHb
NPaKTHYHHUX 3aHSTh
MoayneHwuii 14 1 14
KOHTPOJIb
Ycboro 3a ceMecTp 100

3 meTor0 akTHBi3auii ayauTOpHOI Ta camocTiiHO! poboru 3m00yBadip BHIIOT
OCBITH po3po6neHo npeseHTanii NeKuii, a Takox Habopu TecTiB mIA opramizamii

CIICKTPOHHOTD HABYAHHA Ta MOIYJIBEHOID KOHTPOJIIO.

CemecTpoBuif KOHTpONs (iCOHT) NPOBOIHTHES Yy pasi BIIMOBM 3100yBaua
BULIOT OCBITH Bix GajliB MOTOYHOrO TecTyBaHHS if 3@ HASBHOCTI OOMYCKY [0 ICIIUTY.
[Tix wac cknajaHEs cemecTPOBOro icmuTy 3106YBay Mae MOKIHBICTS OTPHMATH

Makcumym 100 Ganis.

Biner ans icnuty cxiagaerses 3 2 TeOpeTHYHMX 3aMWTaHb Ta | [PAKTHIHOIO
3aBJaHHA. 3a [OBHY NpaBHIbHY BiANOBIZb Ha jBa MepLIMX 3AMHTAHHS 3100yBay
BHIIOI OCBITH 0TphMye no 30 Gamis. 3a NOBHY NpaBHIbHY BiAMOBIAb HA MpaKTHYHE

3aBjiaHHag — 40 Oamis.

12.2 AkicHi KpuTepil oLiHIOBaHHS

HeoOxinHuii obcar 3Hans 1151 ofepikaHHa M03HTHBHOL OLIHKH:
- OCHOBHI KoHuenuiil [ureprery peueii;
- OCHOBH NPOeKTyBaHHs no6ynosu loT crcrem;
- OCHOBHI [IPHHIATIH BUKOPHCTAHHA MEPEKHUX TEXHOJIOTII:;

- &IFOPHTMH PODOTH CHeliaNi30BaHUX XMaPHHX CEPBICiB;
- OCHOBHI BIJOMOCTi I1po xMapHi niatdopmu IoT.

Heo0xinHuii oGesr BMIHB ISl 0fepkaHHI MO3UTHBHOT O HKK:

- BUKOPHCTOBYBATH anapatHi (MiKpOKOHTPOIepH, MikpokoMm’oTepH, CEHCOpPHI
CHCTEMH, BHKOHABYI MEXaHI3MH, MepeXHi MpHcTpoi), mporpami (omepauiitmi
CHCTEMH, CHCTEMH pO3poOKH, 0i0mioTeku), cmemianbHi cepBicd nms peanisamii

cHcTeM IoT;



- CTBOpIOBaTH NporpamHe 3a0esmedeHHs Amd peanizamii anropuTMmis Ta
IHTEIEKTyaJIbHUX CLieHapiiB 06pobku qaHux B cuctemax loT.

- HpaKTHIHO BUKOpHCTOBYBaTH TexHounorii IoT npu moGyposi cydachux
posnofinenux IHQOPMAMIHHMX CHCTEM, BMKOPHCTOBYBATH NakeTH i GibnioTex:
porpam Ta icHyr4u matdopmu loT.

12.3 Kpurepii oninioBasHs poGotu 3100yBad BHILO] OCBiTH IPOTATOM
ceMecTpy

3apoBineHo (60-74). Matu MiHiMyM 3HaHB Ta YMiHb. Bianpaumosatu Ta
3aXMCTHTH BCl IpakTHyHi poGotu. BMmith dopmysatu BuMorm 1o po3podKu
IHTeNeKTyansHUX cHcTeM [HTepHeTy peueii; OLIHIOBATH MOMITMBOCTI IIPOrPaMHOTO
3a0e3Me4eHHs, KOMIOHEHTIB anapaTHHX CHCTEM Ta MEePEKEBHX [IPOTPaMHHMX CHCTEM.
Maru ysBieHns npo cy4acsi Texsonorii [oT.

Jdobpe (75-89). Maru pocrathiii pieens 3HaH 3 TexHosori loT IS
no0yZOBH Cy4acHHMX PO3MOAiNeHuX iHdopMaliiHuX cHCTEM. JleMOHCTPYBaTH BMiHHSA
BHKOHYBATH Ta 3aXHIIATH BCl NpakTH4YHI poDoTH B 0OyMOBIeHHIl BHKIamadem
CTPOK, 3 OOIPYHTYBaHHAM pillleHb Ta 3aXO/iB, AKi 3alPONOHOBAHI Y pobotax.
Bmite  pospobmsti cucremm i mpuctpoi Inteprery pedeil 3 BHKOpPHUCTAHHAM
MIKPOMPOLECOPiB Ta MiKPOKOHTPOJIEPIB; PO3POOIATH IporpaMHe 3ale3nedyeHHs s
OOMiHY JaHHMH MiK BiITANEHHMHM IPHUCTPOSMH IntepHery peueif; opraHizoByBaTH
B3AEMOJII0 MIXK AamaparHHMH 1 TIPOTPAMHHMMH 3acobaMy 3 BUKOPHCTaHHAM
KOMYHIKaUifHUX TPOTOKOMNIB, MOEJHYIOYM 1X B €IHHY CHCTEMY. 3HATH TA BMiTH
BUKOPHUCTOBYBAaTH OCHOBHI IHCTPYMEHTH 1A peanisamii cucrem InTeprery peuei.

Biaminno (90-100). IlosHo 3maTH oOCHOBHHH Ta AOMAaTKOBHii Marepiail.
HeransHo 3math  yci Temd gucHHIiHK. JIOCKOHANBHO 3HATH MOACTHBOCTI
TexHouorid IoT Ta inTenexTyansHux iHdoOpMAaliitHAEX TeXHOMOTIH, BMiTH CTABHTH Ta
BHPIUIYBaTH 3aBJ@HHS Y BJAaCHAX HAYKOBHX MOCII/UKEHHSX 33 JONIOMOTOIO
rexuonmorid  IoT, MeToxiB mITYy4HOro IHTENEKTY T4 MAMMHHONO HABYAHHS.
be3noMHIKOBO BHKOHYBAaTH Ta 3aXHINATH BCi NpakTH4HI pobotH B oGyMoOBIEHMI
BHKJIA@YeM CTPOK 3 [OKITaAHHWM OOIPYHTYBaHHSAM DpillleHb Ta 3aXoJiB, SKi
3alpoIroHOBaHo y poboTax.

Illkana oninioBanns: 6ajibna i Tpaanuiiina

Ouinka 3a HAIIOHATEHOIO NIKATOIO '
Cyma Garis .
lemnaT, andepennifiopannii 3amix, kypcosa poGota 3amix
90-100 BimvinHo ' '
B o Hlodpe 3apaxopano
60-74 3anosBieHO |
0-59 Hezamorineno |  He 3apaxosano J
13. MeToanune 3abe3nevenns

L. Kommnekr cnaiiais npesentauiil 3 Marepianamu sexuiit y pernosuTapii 1o

Kypcy.



2; MeromuHi pekoMeHMalil If NPAKTHYHUX 3aHATH y pernosuTapii 0
KypCcy.
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