CHJIABYC HABUAJIBHOI JUCIIUIIJITHU «TexHoJorii iHTepHeT peueii»

3aBanbkuii Biraauciaas KonrakrHa indopmanisi | e-mail: kafedraist204@ukr.net;
JlexTop Kypey Onemcagnpoan, BUKJIa1a4 Kadenpu JekTopa (e-mail), cropinka kypey B Moodle —
[HxeHepii mporpaMHOTO 3a0e3MeYCHHS CTOpiHKa Kypcy B https://dn.dut.edu.ua/course/view.ph
aBTOMATH30BaHUX CUCTEM Moodle p?id=466
I'asny3b 3HaHB PiBeHb BHINOI 0CBiTH OaxayiaBp
CrneniajabHicTh Cemectp
OcBiTHs porpama THun JUCHUILIIHA
: 3a BUIaMH 3aHSTh:
Kpeuris ['ogun CeMiHapChKHUX JlaGoparopHux CamocriiiHa
3. Odcsr: ECTS Jlexiii [TpakTHYHKX 3aHATH !
3aHSTh 3aHsITh I IrOTOBKa
5 150 18 - 18 18 96
AHOTALIA KYPCY

B3aemMo03B’s130K y CTPYKTYPHO-JIOTi4HIi cxeMmi

OCBiTHI KOMIIOHEHTH, $SIKi IEPETYIOTh BUBYCHHIO

OcCBiTHI KOMIIOHEHTH UISI SIKUX € 0a30BOIO

Merta kypcy:

BuBUYeHHS CTYEHTOM 3arajiIbHUX XapakTepucTuk TexHouorii [arepueT peueii (IoT), ocBOEHHS OCHOBHUX MPHUHIUIIIB (DYHKI[IOHYBAHHS Cy4aCHUX
cucteM [HTEpHET pedeit 11 aBToMaTH3allii pi3HOMaHITHUX IIPOIIECIB Ta onepariii

KomnereHnuii BianoBiiHo 10 0cBIiTHHOI porpamMu

Soft-skills / 3araiabhi komnerentHocTi (3K)

Hard-skills / Cneniaabni komnerentrocti (CK)

3K2. 3aaTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX CHUTYAIIisIX.

3K3. 31aTHICTh /10 PO3YMIHHS MPeAMETHOT 00J1acTi Ta IpoQeCiitHOT AisTLHOCTI.
3K7. 3aatHicTb po3po0IsiTH Ta YIPaBISTH NPOSKTAMH.
3K8. 3aaTHicTh OLiHIOBATH Ta 3a0€31MeuyBaTH SIKiCTh BAKOHYBaHUX POOIT.

CK1. 3natHicTh aHaNi3yBaTh 00’ KT MPOEKTYBaHHS 200 QYHKIIIOHYBaHHS Ta HOTO MPEAMETHY
00J1aCTb.

CK3. 3parHicTh [0 MPOEKTYBaHHSA, PO3POOKH, HAJIArOMKEHHS Ta BJIOCKOHAJICHHS
CHCTEMHOT0, KOMYHIKaI[iHOTO Ta MporpaMHO-alapaTHOro 3abe3nedeHHs iH(opMamiiHuX
cucteM Ta texHonoriii, I[HTepHeTy peueit (IoT), KoM FOTEpHO-IHTETPOBAHUX CHUCTEM Ta
CHCTEMHO1 MEPEKHOI CTPYKTYPH, YIIPABIiHHSA HUMU.

CK4. 3paTHiCTh NPOEKTYyBaTH, pO3pPOOJIATH Ta BHKOPHCTOBYBAaTH 3aco0u peajizariii
iHpOpMaIlIHHUX CHCTEM, TEXHOJOTIH Ta iH(OKOMYHIKaliil (MeTonuuHi, iH(opMaIliiiHi,
ITOPUTMIYHI, TEXHIYHI, IPOTPaMHi Ta 1HIIi).

CKS5. 3pmaTHICTh OI[iHIOBATHM Ta BPaxXxOBYBAaTH EKOHOMIYHI, COIlialbHi, TEXHOJOTIYHI Ta
€KOJIOT14HI (JaKTOpH Ha BCIX eTarnax >KUTTEBOTO IUKITY iHPOKOMYHIKAI[ITHAX CUCTEM.

CK10. 3parnicte BHOOpY, NpPOEKTYBaHHS, PO3TOPTaHHS, IHTErpyBaHHA, YIPaBIiHHSA,
aJMIHICTpYBaHHS Ta CYNpPOBOKYBaHHS iHQOpMaLiffHMX cUCTEM, TEXHOJOrii Ta
iH(pOKOMYHIKaIIii, cepBiciB Ta iHQpacTpyKTypH opraHizarlii.

CK13. 3patHiCTh NPOBOIUTH OOYMCIIOBAJIbHI €KCHEPUMEHTH, MOPIBHIOBATH PE3yJbTATH
EKCHEPUMEHTAIbHUX JaHHUX 1 OTPUMaHHUX PillIeHb.
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IIporpamui pesyiabraTn HaBuyanus (I1P)

IPS. AprymenTyBaTu BHOIp IPOTpaMHHMX Ta TEXHIYHUX 3aCO0IB JUIsl CTBOPSHHS iH(OpPMAIiTHIX CHUCTEM Ta TEXHOJOTIH Ha OCHOBI aHali3y iX BIACTUBOCTEH, MPU3HAYCHHS 1
TEXHIYHUX XapaKTEPUCTUK 3 ypaxyBaHHSIM BHUMOT JI0 CHCTEMH 1 EKCIUTyaTalllfHHX YMOB; MaTH HaBHUYKH HAJArO/HKCHHA Ta TECTYBaHHS MPOTPAMHUX 1 TEXHIYHHX 3ac00iB
iHDOpMAaIIHHIX CHCTEM Ta TEXHOJIOTIH.

OPI'AHIBAIIISI HABUAHHA
OninoBanue ®opmu i MeTOIM HABYAHHS/TIUTAHHSA 10 CAMOCTIiliHOL
Tema, onuc TeMu Buj zanarrsa
3a TeMy podoTu

Po3nin 1. 3aranbHi npuHuuny i ocHoBHi noHATTs IoT

Tema 1. OcHoBHi nousaTTsa IHTEepHETY peueii

3namu: Ilpunuunu opranizaiii i GyHKIioHyBaHHS [HTEepHET peueit; po3BUTOK [HTepHET pedeil; BUau Mepex; chepu 3aCTOCYBaHHS MEPEX; KOHLIETIII0 peani3arii
«PO3YMHOT'O MiCTay.

Bmimu: [TpoBoauTu miiaHyBaHHs Ta eKCIUTyartaiito iHdopMamiiHux cucteM kiacy loT; mpoekTyBaTu cucteMy «pO3yMHOTO MICTa.

Dopmyeanns komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pesyrvmamu nasuannsn: 11P5

Pexomenoosani oxcepena: 1 —4,6,7,9

Sanarra 1.1 Berymn no gucrumniny. OcHoBHI ToHATTS IHTepHeTy | Jlekmis 1 . .
. i pHETY Jlexuis-Bi3yanizamis

peuen 2 rong

[Ipaktuune .
o . VYcue OIIMTYBAHHA, HaB4daJIbHa JAUCKYCld, 06FOBOpeHH5{

3ansrrs 1.2 3naiiomcTBO 3 HaOopoM Arduino. 3aHATTA | . .
2 roxn 5 CUTYyalIMHOI'O 3aBAaHHA, BUPIIICHHA MMIPAKTUYHUX 3a1a4.
JlaGopaTtophe

3ansrrs 1.3 Pobota 31 cBiTnogiogom Arduino. 3aHATTS | BupilieHHs IpakTHYHUX 337124, YCHE OMUTYBAaHHSL.
2 rong

Tema 2. Apxirexkrypa loT

3namu: ApXiTeKTypHI pimeHHs it nooynosu Mepex [oT; apxitektypy InTepuery peueit 3rigHo 3 Pexomennaniero MCE-T Y.2060; 3aransny apxitektypy loT B
pamkax IoT World Forum.

Bmimu: ITpoBoauTy miiaHyBaHHS Ta €KCIUTyaTallito iHpopMaiiHux cuctem kinacy loT

@Dopmyeannsa komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pes3ynvmamu nasuannsn: 11P5

Pexomenoosani oxcepena: 1 — 3,7

. Jlekmisa 2 . .. .
3ansrrsa 2.1 Apxitekrypa [oT. 2 ron Jlexuis-Bi3yamnizaiisi, €KCIPEC-ONUTYBAHHS CTYJCHTIB
[TpakTrune 5 .
. . . . .. YcHe omuTyBaHHS, HaBYAJbHA  JIUCKYCis, OOTOBOpPCHHS
3anaTTs 2.2 Arduino 6iraroda J0piXKKa 3 CBITIOIOIB. 3aHATTA 2 . .
) CUTYyalIUHOI'O 3aBAaHHA, BUPIIICHHA IMIPAKTUYHUX 3a1a4.
roj




3

Jlaboparophe
3ansatTs 2.3 Po6ora 31 kHomkoro B Arduino. 3aHATTS 2 BupitieHHst TPakTHYHUX 337124, YCHE OMUTYBAHHSL.
2rong

Tema 3. JlaTuuKHu TA CEHCOPH

3namu: TIOHATTS NaTYMKa Ta CEHCOpA; PI3HUIIO MK JaTYMKAMH Ta CEHCOPAMH; PI3HOBUAM JATYMKIB Ta CEHCOPIB Ta MpaBWia iX HiAKIIOYCHHS; QYHKIIT Ta
IIPU3HAYEHHS OCHOBHMX JIaTUUKIB TA CEHCOPIB.

Bmimu: Tlinkmo4yaTy JaTYMKU Ta CEHCOPH; 3YMTYBATH JaHi 3 JaTYUKIB Ta CEHCOPIB 13 HABKOJIMIIHBOTO CEPEIOBHINA; BUKOPUCTOBYBATH JATUYUKU Ta CEHCOPH IIiJT
yac npoektyBaHHA 0T cucrem.

Dopmyeanns komnemenyin:3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CKS5, CK10, CK13

Pesyrvmamu nasuannsn: 11P5

Pexomenoosani oxcepena: 1 — 3,7

Jlexuis 3 . L )
3ansrrs 3.1 aruuku ta cencopu loT. 2 ron Jlexuisg-Bi3yanizaisi, €KCIPEC-ONUTYBAHHS CTYJCHTIB

[Ipaktuune v . 5

. CHC OIIMTYBaHHA HaBYaJIbHa HUCKYC14 OOI'OBOPCHHS

3ansarTs 3.2 Pobora 3 ¢poroenementamu Arduino. 3aHATTS 3 | OHHTYB ’ . JHCKYCLA, p

2 rox 5 CUTyalIMHOI'O 3aBAaHHA, BUPIIICHHA MPAKTUYHUX 3a1a4.

JlaGopatopue
3ansrrs 3.3 Pobota 3 naturikom piBHA piauau Arduino. 3aHATTS 3 BupilieHHs IpakTHYHUX 337124, YCHE OMUTYBAaHHSL.

2 rong

Tema 4. Moaeni komyHikanii InTepHery peuei

3namu: OCHOBHI BUM M1JIKJIFOUEHB; OIMC Ta BUKOPUCTAHHS MIKIIOYEHHS Bl IPUCTPOIO 0 MIPUCTPOIO, BIJ IPUCTPOIO 10 XMapH, BiJI IPUCTPOIO J0 IILTI03Y; MOAEIb
CIUJILHOTO BUKOPUCTAHHS JIaHUX Ha cepBepl.

Bmimu: BukopucToByBaTH OCHOBHI BUAM IMIIKIIOYEHD MM1]1 Yac po3poOku Ta mpoektyBaHHs [oT cucrem.

Dopmyeannsa komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pes3ynvmamu nasuannsn: 11P5

Pexomenooeani oxcepena: 1 — 3,7

) o . Jlexmis 4 .. . )

3anattsa 4.1 Mopen koMmyHikarii [HTepHeTy peuent. 2 ron Jlexuis-Bi3yanizalisi, €eKCIPEC-ONUTYBAHHS CTYJCHTIB

IIpakTrune .

. Vcue OIMUTYBAHHA, HaB4YaJIbHa AUCKYCld, 06FOBOpCHH$I

3ansarTs 4.2 PoGora 3 cepBonpuBogoM Arduino. 3aHATTA 4 . .

) rox 5 CUTYyalIMHOI'O 3aBAaHHA, BUPIIICHHA IMIPAKTUYHUX 3a1a4.

. | JlabopaTtopHe
3anartsa 4.3 Poborta 3 maTyMkoM TeMmepaTypH Ta BOJIOTOCTI .
ArdUinO 3aHATTA 4 BI/IleIeHHf{ IMMPAKTUYHHUX 3a4a4, YCHC OIIMTYBaHHA.
’ 2ron

Tema 5. OcHOBHI NPOTOKOJIM IHTEPHETY peyeii
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3namu: OCHOBHI BIZIOMOCTI Ta TeXHiuHI xapaktepucTuku mpotokoiiB loT — Asterisk, BACnet, CAP, CoAP, CORBA, CWMP, DDS, DHCP, DLMS/COSEM,
DNP3, DNS, Ethernet/IP, EVA-DTS, FTP, GPS/GLONASS, M2M, HTTP/HTTPS, ICMP, IMAP, IPMI, JMS, IMX, KNX, LDAP, LON/LonTalk, MDB, MEK
60870-5-104, Meter-Bus, Modbus, MQTT, NetFlow, NMEA 0183, ODBC, OPC, OPC UA, POP3, RADIUS, SIP, SMB/CIFS, SMI-S, SMPP, SMTP, SNMP,
SOAP, SQL, SSH, Syslog, Telnet, VMware SOAP API, WMI.

Bmimu: ITpoBonuTt BUOIp HEOOXiTHOTO OOJIaJHAHHS Ta IPOBOIUTH KOHMIrypalii Mepexx 3 BUKOPUCTAHHAM

PI3HUX MPOTOKOJIIB.

Dopmyeanns komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pesynvmamu nasuannsn: 11P5

Pexomenoosani oxcepena: 1 — 3,7

: . Jlexuis 5 . L )
3ansrrs 5.1 OcHoBHI nnpoTokonu [HTEpHETY peueit. 2 ron Jlexuis-Bi3yanizaisi, €KCIPEC-ONUTYBAHHS CTYJCHTIB
[Ipaktuune v . 5
3ansarTs 5.2 Po6ora 3 PIR-gatunkom (pyxy) B Arduino. 3aHATTA 5 CHe  OTMTYBAHILL, HABHalbHa = JAMCKYCUL, = OOTOBOPCHI
2 ron 15 CUTYallIMHOI'0 3aBAAaHHs, BUPILIECHHS IPAKTUYHUX 3a/a4.
JlaGopatopue
3anstrs 5.3 [Hotenuiomerp. 3aHATTS 5 BupimeHHs npakTHYHUX 3a/1a4, YCHE OIUTYBaHHS.
2 rong
1. ApXiTeKTypHi pillleHHs IPU MPOEKTYBAHH1 CUCTEM
Tema 1. ApXITEeKTYypHi pillIeHHS NPH MPOEKTYBaHHI CUCTEM IutepHety peueit
[aTepnery peueit 2. Cranpaptu B cdepi loT.
Tema 2. Crangaptu B cdepi [oT. I[IpaBoBe peryntoBaHHS. 3. IIpaBoBe peryitoBaHHS.
AmnapatHi Ta IporpamMHi MOXJIMBOCTEN MIKPOKOHTpPOJIEPIB Canoctifina 4. AnapaTHi Ta IporpaMHi MOXKJIMBOCTEH
1010 PO3POOKH KIIIEHTCHKOT YaCTUHU cUCTeM [HTepHeTy peueit poGoTa MIKPOKOHTPOJIEPIB 11100 PO3POOKH KIIIEHTCHKOT YaCTUHU
Tema 3. [IporpaMHi MOKIMBOCTEN MIKPOKOHTPOJIEPIB 11010 cucreM IHTepHeTy peuen
PO3pOOKHM CepBEPHOT YaCTUHU cUCTeM [HTepHeTYy peueit 5. [IporpaMHi MOXKJIMBOCTEW MIKPOKOHTPOJIEPIB 111010
Tema 4. [Iporoxonu TCP B npuctposx Iutepuery pedeit pPO3pOOKHU cepBepHOi YaCTUHU cucTeM [HTepHeTy peueit
Tema 5. IIpotokonu UDP B mpuctposix IaTepHETY peueit 6. [Ipotoxonu TCP B mpuctposix InTepHeTy pedeit
7. IIpotokonu UDP B npuctposix Intepuery peueit

Po3aia 2 Peagdizanis [oT

Tema 6-7. be3npoBoaogi Texnouorii s loT

3namu: OCHOBHI paioOTeXHOJOTII U1t po3ropranHs Mepex loT; knacudikarito 6e3npoBogoBux Mepex it [oT; ocHOBHI xapaktepuctuku TexHomorii st [oT 3
BEJHMKOIO Tuioniero nokputTs (LPWA).

Bmimu:. [TpoBoauTH IIIaHyBaHHS Ta €KCIUTyaTalito iHpopMmaniiHux cucteM kinacy loT; mpoBoaUTH OLIHKY

e(eKTUBHOCTI 00paHoro pileHHs; 3acTocoByBatu paaiotexnonorii BTLE, ZigBee, LPWA, 6LowPAN,

Z-Wave, SigFox s npoekTyBaHHs iH(popMaliitHux cucrem kiacy loT.
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Dopmyeanns komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13
Pes3ynvmamu nasuannsa: 11P5
Pexomenoosani oxycepena: 1,2, 5,8 — 10

) - Jlekmig 6-7 . . )

3ansrrs 6-7.1 besnpoBonosi TexHonorii mis loT. 4o Jlexuis-Bi3yanizalisi, €KCIPEC-ONUTYBAHHS CTYJCHTIB

[IpakTruune Verme o . ABATLHA . 5
- . H IIUT HHA HaB4YaJIbH HUCKYC14 OOIrOBOPCHHSA

3anstrs 6-7.2 Neopixel 24 Ring. 3aHATTS 6-7 | OHHTYB ’ . JHCKY LA, p
4 rox 7 CUTYyalIMHOI'O 3aBJaHHA, BUPIIICHHA MPAKTUYHUX 3a1a4.
JlaGopatopue

3ansrts 6-7.3 Pobora 3 LSD nucmieem B Arduino. 3aHATTS 6-7 BupilieHHs IpakTHYHUX 337124, YCHE OMUTYBAaHHSL.
4 ron

Tema 8. TexHoJ0rii CEHCOPHUX Mepex

3namu: Texuonoris ZigBee Ta oGmacti ii 3actocyBanHs; TexHomorisi Z-Wave ta obnacti ii 3acrocyBanHs; Texnosoriss BLE Ta oGmacti ii 3acrocyBaHHS;
KoHirypariito ctekiB mporokoinis 802.15.4 ta ZigBee 2007.

Bmimu: Po3pizusaru texHosorii ZigBee, Z-Wave, BLE 3a ix TexHIYHUMH XapaKTepUCTUKaMK; BUKOPHCTOBYBaTH TexHoorii ZigBee, Z-Wave, BLE B npukiagaux
o0acTsx.

Dopmyeanns komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pesyrvmamu nasuannsn: 11P5

Pexomenoosani oxcepena: 1,2,5, 8 — 10

Jlexuis 8 L L .
3anaTTs 8.1 TexHO0ril CEHCOPHUX MEPEXK. 2 rox Jlexuist-Bi3yainizallis, eKCIpec-ONUTYBaHHs CTY/ICHTIB
. JlaGopatopHe 3
3anarTa 8.2 Pobora 3 ynbrpa3BykoBuM aaigekomipom HC-SR04 .
. 3aHATTSA 8 BupiieHHs npakTHYHUX 3a/1a4, YCHE OIIUTYBaHHS.
B Arduino.
2rong
IIpakTrune
3anarTs 8.3 MozynbHa KOHTposIbHA poboTa Nel 3aHATTA 8
2 rong

Tema 9. BukopucTtanHsi Mepek MOOIJILHOT0 3B’ A3KY /151 HagaHHs nocayr loT

3namu: OcunoBHi ouatTss NB-IoT; ocHoBHi BiactuBocti NB-IoT; ocobnuBocti NB-10T; ocHoBHI TexHiuHI xapakTepuctuku NB-IoT; cnocobu
eHepro30epekeHHS.

Bmimu:. ITlpoextyBat Mepexxy NB-loT.

Dopmyeanns komnemenyin: 3K2, 3K3, 3K7, 3K8, CK1, CK3, CK4, CK5, CK10, CK13

Pesyrvmamu nasuannsn: 11P5

Pexomenoosani oxycepena: 1,2,5, 8 — 10




3anarts 9.1 BukopuctanHs Mmepexx MoOiunbHOro 3B’sa3Ky s | Jlekmis 9 L L .
Jleknig-Bizyanizaiis, €eKCIpec-ONUTYBaHHS CTY/ICHTIB
HajganHs nocayr [oT. 2 1o
. . . Jlaboparophe
3ansarta 9.2 OOpoOka maHMX BiJ JDKOHMCTHKA. YTIpaBIiHHS patop )
. o . 3aHATTA 9 BI/IPIHIGHHH MPAaKTUYIHHUX 3a7a4, YCHC OIIUTYBaHHS.
Pan/Tilt Bracket 3a nomomororo xoiictuka B Arduino. 2 ron 13
[IpakTuune
3anstts 9.3 MonynbHa KOHTpOJIbHA poOoTa No2 3aHATTA 9 IMepeBipka MoayIbHOTO KOHTPOJIO Ne2 «Peamizartist [oT»
2 ron
1. I[IpoGiiemu 0OMiHY HaHUX B cucTeMax [HTepHeTYy pedeit
2. [IpoGieMa eHepronocTayaHHs JaTYUKIB
Tema 6. [IpoGiemu 00MiHY TaHUX B cHcTeMax [HTepHeTy pedei Canocriina 3. IIpoGeMu 3aXUCTy JaHUX B CHCTEMax [HTepHETY pedei
Tema 7. [IpoGiieMu 3axUCTy naHUX B cucTeMax [HTepHeTy peueit 4. OcHoBHi ypaznuBocTi [HTepHeT peueit
9 poboTta N
Tema 8. [nrepuer HanoPeueit [oNT 5. Intepuer HanoPeueii [oNT
6. MepexeBa apxiTektypa [oNT
7. O6nacti Bukopuctanus [arepaery HanoPeueit

MATEPIAJIBHO-TEXHIYHE 3ABE3IIEYEHHSA JUCIUIIVITHA

Kowmr ‘torepue obnaananns, Habopu Arduino, mepexa Intepuer ayn. 211, 225.

IH®OPMAIIAHE 3ABE3NEYEHHS JUCIUILIITHUA

1. Cropuak K.I1. Anani3 BuMor o npoekTyBaHHs XMapHoi ratgopmu s [Hreprery peueii / K.I1. Cropuak, A.M. Tymmua, O.M. Tkaneunko, B.M. Yopna, T.M.
XKwuna // HaykoBui xxypHan «3B’s130k», Kui — Ne6 2019. — C. 8-11.

2. Cpiona .M. Be6-cepicu AWS st posropranns npuctpois [oT / .M. Cpibna, €.B. CaBuyk // HaykoBuii sxypHain «3B’s130k», Kuis — Ne4 2019. — C. 18-23.
3. 30ipHuK Te3 BeeykpaiHebkoi HayKoBO-TeXxHIUHOI KoOH(epeHuii «CydacHuit cran Ta nepcnekTuBH po3BUTKy I0T». — K.: IVT, - 2020. — 184 c.
4. Oumnemenko JI.M. [IporpamyBanns npuctpois Intepuery peueii / JI.M. Onemenko, S1.B. Xiuxo. — K.:, KIII im. Irops Cikopcrkoro, 2019, - 47 c.
5. Introduction to IoT (Cisco Networking Academy) // Enextponnmuii pecypc. Pexxum goctymy: https://www.netacad.com
6. Ilocionuk / Enextponnuii pecype. Pexxum gocrymy: https://www.arduino.cc/en/Tutorial/HomePage
7. Tlocionuk // Enextponnmii pecype. Pexxum goctymy: https://www.tutorialspoint.com/arduino/index.htm
IOJIITUKA KYPCY («ITPABUJIA T'PH»)
. Kypc nependayae poOoTy B KOJEKTHBI.
. CepeoBuIIe B ayAUTOPIl € IPYKHIM, TBOPYUM, BiIKPUTHM 10 KOHCTPYKTHBHOT KPUTHKH.
. OcCBO€HHS TUCIMITTIHA Tiepeioadae 000B’I3KOBE BiJ[BITyBaHHS JICKIIIH 1 MPaKTUYHUX 3aHSTh, & TAKOXK CAMOCTIHHY POOOTY.
. CamocriitHa poboTa BKIItOUYa€e B cede TEOPeTUYHE BUBUCHHS ITUTaHb, III0 CTOCYIOTHCS TEM JIEKI[IHHUX 3aHsTh, SIKI He BBIWIIIN B TEOPETHYHHI KypcC, a00 K OyIu
PO3IJISHYTI KOPOTKO, iX MOTTHOJICHE ONPALOBAHHS 32 PEKOMEHIOBAHOO JITEPATYPOIO.
. VYci 3aBnanssd, iepe0adeHi IporpaMoro, MaloTh OyTH BUKOHAHI y BCTAHOBJICHHUH TEPMiH.

. SIKIIO CTYJICHT BIJICYTHIH 3 MOBA)KHOT MPUYWHHM, BiH ITPE3EHTYE BUKOHAHI 3aBJIaHHS ITiJ] YaC CAMOCTIHHOI Mi/IrOTOBKH Ta KOHCYJIbTAIlIT BUKJIa/Ia4a.
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. [1ix gac poboTH Haja 3aBAaHHSMH HE JOITyCTUMO MOPYIIEHHS aKaJeMidyHOi JOOPOYECHOCTI: IpH BUKOPHUCTaHHI [HTepHET pecypciB Ta iHmmX mKepen iHpopmarii
CTYJICHT MTOBHHEH BKa3aTH JPKEPEI0, BUKOPUCTAHE B XOJIi BUKOHAHHS 3aBJlaHHs. BUSBIICHHS 03HAK akaJeMI4HOT HeJOOPOYECHOCTI B MPAKTHYHIN (MTMCHMOBIH) poOOTi
CTYIEHTA € IiJICTAaBOIO JUIA ii He3apaxXyBaHHS BUKIIAZAueM.
. CryneHT, AKUii CITI3HUBCA Ma€ MpaBo OyTH MPUCYTHIM Ha 3aHATTI. CTyJeHTH MaloTh iHPOPMYBATH CTAPOCTY PO HEMOXIIUBICTD BiJ[BIAATH 3aHATTSI.

. KopucryBanass MoOiLIbHUM Tene(OHOM, TUIAHIIIETOM YH IHITUMH MOOUTEHUMU MPUCTPOSIMHU TiJ] Yac 3aHATTS B I[UIIX HE OB’ sI3aHUX 3 HABYAHHSM € ITiJICTABOIO
JUIS. He3apaxyBaHHS BUKIIaJauyeM poOOTH CTYJICHTA.

KPUTEPII TA METOJAHU OINIHIOBAHHAA

YMOBOIO AOMYCKY 0 MiICYMKOBOTO KOHTPOJIIO € BUKOHAHHS BCiX 1aOOpaTOPHUX 1 MPaKTHYHHUX POOIT 1 BAKOHAHHS CaMOCTIIHUX 3aBAaHb, SIKi IependayeHi CTPyKTYpOIo
OCBITHBOT KOMIIOHEHTH TexHoJorii [HTepHeT pedei.
SIKIIo cTyaeHTa He JAOIYIICHO A0 CKIaAaHHs 3Ky, SIK TaKOTO0, 1[0 He BUKOHAB 1HIMBIIyaJIbHUH IIJTaH, HOMY HAJA€THCS 9ac 0 MEePeCKIIaaHHs JUI BAKOHAHHS BCIX BUMOT
nonycky. CTyIeHT Mae MpaBo Ha JiBa nepeckiaganss. [Ipn moBTopHOMY NepecKkiaanHi eK3aMeHy HOro y CTyACHTa MOXe NPUIMAaTH KOMICisl, sIKa CTBOPIOETHCS TUPEKTOPOM
HHIIT. Ominka xoMicii € 0oCTaTo9HOI0. Y BUMAAKY OTPUMaHHA cTyaeHToM (O OaiiB (HeanI/IH;{THo) IO TATHE BmpaxyBaHHsI 32 HEBUKOHAHHS HABYAJIbHOTO IUIaHY.
OuiHroBaHHS CTyI[eHTlB 3IIMCHIOEThCA 38 HAKONMMYYBANBbHOKO 100-0aJIbHOI0 CHCTEMOIO 1 CKIIaAA€THCA 13 IBOX OCHOBHHX OLIIHKOBHX OJIOKIB 1 pO3MOAUISETHCS B IEBHUX MPOIIOPIIISIX
60 (6anu Hanpayvosani nio wac susuenus ducyuniinu — Illomounuti konmponw), 40 (niocymroee oyinosanns - 3anix):

dopmu .. .
Bunu HaByansHOT po60OTH OuiHroBaHHs
KOHTPOJIIO
Poboma na 3anammsax, y m.u.:
° INPUCYTHICTh Ha 3aHATTAX (IpU MPONYCKaxX 3aHATh 3 MOBAXHUX IPUYMH JIOMYCKA€EThCS | 3a KOXKHE BiABiyBaHHs 0,25 Oana
BIJIIPAIIOBaHHS IPONHEHOr0 MaTepiany)
3a KOXHY MNpaBuibHy Bignosiap 0,25
° y4acTb y €KCIIpec-ONUTyBaHHI Oana
MNOTOYHUHU
KOHTPOJIb o JIOTIOBIJb 3 TPE3EHTALEI0 32 TEMaTHUKOI0 CaMOCTIMHOIO BHMBYEHHS IUCIHUIUIIHU (OHiHKa 3a KOXHY mpe3eHTauio (pedepar)
3QJICKHUTh BiJl TIOBHOTH POSKPHTTS TEMH, SKOCTI iH(popMmaLlii, CAMOCTIHHOCTI Ta KPEaTHBHOCTI | MAKCHMYM 3 6amu
MaTtepiaiy, IKOCTi ITpe3eHTallil 1 I0MoBiAl), MAroToBKa pedepary
. 3a KO>KHY ITPaBUJIbHY BiANOBiAb 2 Oana
° YCHE ONUTYBaHHS, TECTYBaHHSI, PIlIEHHS MPAKTHYHHX 33134
- . . 3a KO>KHY IIPaBUJIbHY BiANOBiAb 2 Oana
° y4acTh Y HaBYAJIBHIN TMCKYCii, 0OTOBOPEHHI CUTYAIIHOTO 3aBIaHHs
° 3aXHCT JA0OPATOPHOI POOOTH 3a KOXXHY poboty 3 bana
PYBI’KHE Monyneauit kouTposs Ne 1 «3ATAJIBHI ITPUHIUIINA I OCHOBHI TTIOHATTSA 10T» MakcuMasbHa omiaka — 10 6amniB
OUIHIOBAHH
A
(MOAYJDbHHU | Moaynbuuit koutpons Ne 2 «PEAJIIBALILA IOT» MaKcHMaJjbHa oIfinka — 10 6amiB
"

KOHTPOJIb)
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JlonaTkosa Y4acTh y HayKOBUX KOH(EPEHILsIX, MArOTOBKA HAYKOBUX IybuliKalii, yqacts y BceykpaiHcpkux Ta HapaxoByeTbCsl MAKCHMATIBHA OLHKA
ominKa MDbKHApOZHHMX KOHKYPCaX HAYKOBHX CTYACHTCBKHX POOIT 3a CIICLIalbHICTIO, OTpUMaHHs ceprudikary Cisco 32 MOJLyJIbHHIT KOHTPOJIb
1 «Introduction to IoT».
NIACYMKOB . . .\ .
EOIIHIOBAH Mertoto 3aJ1iKy € KOHTPOJIb CPOPMOBAHOCTI MPAKTUYHUX HABHYOK Ta MPO(DHECiitHIX KOMIIETEHTHOCTEH,
Hs HEOOX1THHX /Il BUKOHAHHS MPOoQeciitHiuX 000B’SI3KIB. MakcHMaJIbHa olliHKa — 40 OairiB
. [cuT MpOXOoaUTh y MUCHMOBIH (hopMmi.
3aiK
NIJCYMKOBA OLIHKA 3A JUCHUIVIIHY
Ouinka /3anuc ¢
oaamn Kpurepii oniHoBaHHs PiBeHb KOMIIETEHTHOCTI eK3ameHayinnin
gidomocmi
HezanoBinbHo 3
b
CTyneHT MOBHICTIO HE BUKOHAB BHMOT PO00YOI MporpaMy HAaBYAIBHOI AMCHUTUIIHU Hesanosiemit 0005 AsKOBM
Y P porp " | CTymeHT HE  MIATOTOBIEHUH  JO TOBTOPHIM
. X . | BuBueHHsM / He
1-34 . . CaMOCTIMHOTO BMPpIIIEHHS 3ajad4, fKi .
Horo 3HaHHS HA MiICYMKOBHX €Tanax HaBuYaHHs € pparMeHTapHUMH. nonyumenuin  (F)
. o OKDECIIIOE ~ METa  Ta  3aBJAHHI | p ;
CryaeHT He TOnyIIEeHH 10 31a4il 3aIiKYy. . 3allKosy
AUCIHILTIHA KHUDICKY He
NPOCMABIAEMbCSL
MNIJICYMKOBA OHIHKA 3A JTMCHUIVIIHY
Ouinka /zanuc ¢
o0aau KpuTepii ouiHioBanHs PiBeHb KOMIIETEHTHOCTI eK3ameHauyinnin
gidomocmi
CryaeHT IeMOHCTpPY€E TOBHI ¥ MII[HI 3HAHHS HaBYAJBLHOTO Martepiany B 00cs3i, 1mo | Bucokwii
BIJNIOBiJa€ poOOUYiil mporpami IUCHMIUIIHM, MPaBUIbHO i 0OrpyHTOBaHO mnpuiiMae | [loBHICTIO 3abe3meuye BUMOTH [0
HEOOX1/IHI PIIIEHHS B PI3HUX HECTAHJAPTHUX CUTYAIIsX. 3HaHb, YMiHb 1 HABUYOK, 1110 BUKJIAJICH]
BMie peanizyBatu TEOpPETHYHI MOJOKEHHS AUCLUUIUIIHU B MPAKTUYHUX pPO3paxyHKax, | B poOodiil mporpami JUCIUILIIIHM.
aHaJII3yBaTH Ta CHIBCTABJIATH AaHl 00°€KTIB AIsUTbHOCTI (axiBIs Ha OCHOBI HaOyTux 3 | BmacHi  mpomos3uiii  cryzneHTta B
90-100 JaHOI Ta CYMIKHUX JUCIMIUIIH 3HAHb Ta YMiHb. OIIHKaX 1 BHUPIMICHHI NPaKTHYHUX | BigmiHHO /
3Hae cydacHi TEXHOJIOTIi Ta METOM PO3PAXYHKIB 3 JAHOT AMCLUILTIHK. 3a Yac HABYAHHS | 3a[a4  MiJBMIOIy€  1HOTrOo  BMiHHA | 3apaxoBaHo (A)
IIPU NPOBEJICHHI MPaKTUYHUX 3aHAThH, IPU BUKOHAHHI 1HAMBIyalbHUX / KOHTPOJIbHUX | BUKOPUCTOBYBATH 3HAHHA, SKI BiH
3aB/laHb NPOSBUB BMIHHS CaMOCTIHHO BHpILIYBAaTH IOCTaBJE€HI 3aBAaHHS, aKTUBHO | OTPUMAaB IpU  BHUBYEHI 1HIIMX
BKJIFOYATUCh B IUCKYCIi, MOXKE BIICTOIOBATH BJIACHY MO3UIIIIO B MUTAHHSIX Ta PIIIEHHSX, | AUCLUUIUIIH, @ TaKOX 3HaHHS, HaOyTi
10 PO3TIISAAI0THCS. 3MEHILIEHHS 100-6anbHOT OIIHKK MOXKeE OYyTH TIOB’si3aHE 3 | MPU CAaMOCTIHHOMY TOTJIMOJIEHOMY
HEJIOCTATHIM PO3KPHUTTSAM MUTAHb, 10 CTOCYEThCS TUCHMIUIIHM, KA BUBYAETHCS, ajle | BUBYECHI NUTAaHb, 10 BiTHOCATBHCS 0
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BHUXOJIUTh 332 paMKH 00’eMy Mmarepiany, mependadeHoro pobo4yow mporpamoro, abo
CTYJICHT MPOSBIISE HEBIIEBHEHICTh B TIIyMa4eHHI TCOPETHYHHX TOJI0KEHD UM CKJIaTHUX
IMPAKTUYIHUX 3aBAdHb.

IUACIUILTIHA, IKa BUBYACTHCA.

CrTyaeHT IeMOHCTpPY€E TapHI 3HAHHSA, J00OpE BOJIOAIE MaTepiaJioM, IO BiJIOBiIAE
po0Oodiii mporpami IUCIUILUTIHA, POOUTH Ha X OCHOBI aHAJi3 MOXKIMBHX CHUTYaIlil Ta
BMi€ 3aCTOCOBYBATH TCOPETHUYHI IOJOXKCHHS IPU BHUPIIICHHI MPAKTUYHKUX 3aJ1a4, aje

JocTaTHii
3abesneuye CTyIEHTY CaMOCTIiifHE
BUDILICHHS OCHOBHHX IPAKTUYHUX

82-89 JIOMyCKAa€e OKpeMi HETOYHOCTI. BMie caMOCTIHO BHIpaBJIATH [IOMYINEHI MOMMWIKH, | 337a4 B YMOBAX, KOJIH Jobpe /
KUIBKICTB SIKUX € HE3HAYHOIO. BUXiMHI JaHi B HHUX 3MIiHIOIOTbCS | 3apaxoBaHo (B)
3Ha€e cydJacHi TEXHOJIOT11 Ta METOI PO3PAXYHKIB 3 JAHOI NIUCIUIUTIHA. 3a YaC HABYaHHSI | TOPIBHSHO 3
IIPU NPOBEJICHHI MPAKTUYHUX 3aHATh, IPU BUKOHAHHI 1HIUBIAYaJIbHUX / KOHTPOJIBHUX | IPUKIAJaMH, IO PO3IJISHYTI HpU
3aBJlaHb Ta MOSCHEHHI NPUHHATHX PillIeHb, 1a€ BUUEPITHI MOSCHEHHSI. BUBYCHI JUCIUTUTIHU
CryneHT B 3araibHOMYy J00pe BOJOJI€ MarepiajJoM, 3HA€ OCHOBHI IOJIOKEHHS Tocrarsiii
Martepiaiy, 0 BiAnoBigae poOouiil mporpamMi AUCIHUILTIHE, POOUTH HA iX OCHOBI aHANI3 N
o . . . KonkpetHuil piBeHb, 3a BHUBYEHUM
MOJKJIMBUX CHUTYalliif Ta BMI€ 3acCTOCOBYBaTH IPU BHPIIIEHH! TUIOBHUX MPAKTUYHHUX . .
. : . . marepiaiom  pobouoi  mporpamu
3aBJlaHb, ajieé JIOIYCKAa€ OKpeMi HETOYHOCTi. BMi€ MOSICHUTH OCHOBHI TOJIOKEHHS JE—
BUKOHAHUX 3aBJIaHb Ta JaTH MPaBWJIbHI BIAMOBIAlI MIPH 3MiHI pe3yabTaTy NpU 3agaHiil o . Jo6pe /
75-81 .. . . . ; . JlonaTkoBl MUTaHHS PO MOXKIIUBICTH
3MiHI BUXITHHX mapaMeTpiB. [loMuiku y BIiAMOBIAAX/ pilIeHHAX/ pO3paxyHKax HE € 3apaxosano (C)
BUKOPUCTAHHS TEOPETUYHHUX
CHUCTEMHHMHU. 3HA€ XapaKTEPUCTUKU OCHOBHMX IOJOXEHb, 110 MalOTh BH3HAaYaJIbHE
. . . MOJIOKEHb TUIst NPaKTUIHOTO
3HA4YCHHsI TPH TMPOBEACHHI NMPAKTHYHUX 3aHATh, NMPH BUKOHAHHI 1HIUBIAyaJbHUX /
. s . . BUKOPUCTAHHS BUKJIMKAIOTh
KOHTPOJIbHHUX 3aBJIaHb Ta MOSCHEHHI MPUHHATHUX pillleHb, B MEXaxX AUCLUIUIIHY, IO HOHHS
BHBYAETHCS. yIpY ]
CryneHT 3acBOiB OCHOBHHUI TeOpeTHMYHMH Marepian, mnependadeHuil poOouoro
MIPOrpaMoI0 JTUCIUIUIIHU, Ta PO3YMIE MMOCTAHOBY CTaHJAPTHHUX MPaKTUYHUX 3aBlaHb, | CepenHiil
64-74 Ma€ MPOMO3MLIi 11010 HANPSAMKY iX BHpilIeHb. Po3yMie OCHOBHI MOJOXEHH, 110 € | 3a0e3neuye  JOCTaTHBO  HaJidHUH | 3a10BUIBHO /
BHU3HAYaJIbHUMHU B KypCl, MOKE BUPILIYBaTH MOJI0H1 3aB/IaHHS TUM, 10 PO3TJISAAIUCH | PIBEHb BIJITBOPEHHS ocHOBHUX | 3apaxoBaHo (D)
3 BUKJIQJIayeM, aje JOMycKae 3Ha4Hy KIIbKICTh HETOYHOCTEH 1 rpyOuX MOMMIIOK, SKi | MOJIOXKEHb JUCLIUILUTIHU
MOJKE YCYBAaTH 3a JIOTIOMOTO0 BUKJIa/1ava.
CryneHT Mae TeBHI 3HaHHA, nepeadaveHi B poOOdiil mporpami AMCUUIUIIHYU, BOJOIIE
OCHOBHMMH TIOJIOKEHHSIMH, IO BHBYAIOTHCS HA pIiBHI, SKUHA BH3HAYAETHCS SIK Cepeiii
MiHIMaQJIBHO JIONMYCTUMHUI. 3  BUKOPUCTaHHSM OCHOBHHMX TEOPETUYHHX IIOJOXKEHb, peAr . .
. € MiHIMaJIBHO JOMYCTHMHM Yy BCIiX | 3a10BilbHO /
60-63 CTYIEHT 3 TPYIHOILAMHU MOSICHIOE MpaBWjia BUPILICHHS MPAKTUYHUX/PO3PaXyHKOBUX N
. . : CKJIaJIOBMX HaBYanbHOI mporpamu 3 | 3apaxosano (E)
3aBJaHb JMCUUIUIIHM. BUKOHaHHA NpakTUYHUX / IHAMBIAYaJbHUX / KOHTPOJBHUX R
3aB/laHb 3HA4YHO (POPMai30BAHO: € BIANOBITHICTh AITOPUTMY, aji€ BIJICYTHE IITHOOKE
PO3YMiHHs pOOOTH Ta B3a€MO3B’3KIB 3 IHIIMMHU JTUCIUIIIIIHAMH.
35-59 CTyZIeHT MO’Ke BIATBOPUTH OKpeMi parMeHTH 3 Kypcy. Husbkuit HezanoBinpHO 3
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Hespaxatoun Ha Te, MO0 MpOrpaMy HABUYAIBHOI JWCIMUIUIIHM CTYIEHT BUKOHAB,
MpaIfoBaB BiH MACWUBHO, MOTO BIJIMOBIJI MiJ Yac MPAKTHYHHUX POOIT B OUIBIIOCTI €
HEBIPHUMHU, HEOOTPYHTOBAHUMU.

L{iTicHICTh pO3YMiHHS MaTepiany 3 JUCHUILUIIHK Y CTY/IEHTa BiJICYTHI.

He 3a06e3nedye mpakTH4HOT peaizarii
3a1a4, mo (GopMyrOThCS TIPU BUBYCHI
JUCHUTLIIHA

MO>KJTUBICTIO
MTOBTOPHOTO
cknananns) / He
3apaxoBaHo (FX)
3a1iK08)y
KHUDJICKY He
NPOCMABIAEMbCS

1-34

CTyIeHT NOBHICTIO HE BUKOHAB BUMOT po00dO0i MporpamM HaBYAIbHOI JAUCIUILTIHH.

Woro 3HaHHS HA MiICYMKOBHX €Tanax HaBuYaHHs € pparMeHTapHUMH.
CTyneHT He OMyIeHuH 0 3a4l 3aliKy.

Hes3anoBuisHuit

CTymeHT He MIrOTOBJICHUU 10
CaMOCTIMHOTO BHpIIIEHHS 3aj1ad, 5Kl
OKpeCIIoe  MeTa  Ta  3aBJaHHA
IUCLUAIUIIHA

HeszagoBiipHO 3
000B’SI3KOBUM
MTOBTOPHUM
BuByeHHAM / He
nonymenut  (F)
B 3aniKO8Y
KHUDJICKY He
NpPOCMABISAEMbCSL




