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AHOTAIIA KYPCY

B3aeM03B’s130K Y CTPYKTYPHO-JIOTiUHiH cxemi

OCBITHI KOMIIOHEHTH, SIKi IEpEAYIOTh BUBYCHHIO

OCBITHI KOMIIOHEHTH IS IKUX € 0a30BOIO

BuBYeHHS cTy/eHTaMU 3arallbHUX XapakTepUCTHK TeXHoJoriuHoro ¢penomena Iarepuery Peueit (InternetofThings, [oT), npuHummniB mu3aifHy cucTeM Ha OCHOBI
cydacHUX TexHonorii [oT ams apromaTm3anii pi3HUX MPOLECIB 1 PYTHHHUX OTeparliil. Y 4rciIo mijieil OCBOEHHS AVCIHIDIIHN TaKOX BKIIFOUEHO ()OPMYBaHHS Y

Mera Kypcy: |CTYAEHTIB 4iTKOTO YSIBJICHHS PO MOKIMBOCTI 3aCTOCYBAaHHS METOIIB aBTOMaTHUYHOTO CIIPUUHATTSA 1 aHANII3y KOHTEKCTY «PO3YMHHUX» IPUCTPOIB, KOJIEKTUBHUX

ANTOPUTMIB 0OPOOKHU JaHMX i TUIAHYBaHHS Jil, OTPUMaHHS MPAKTUYHUX HABHYOK POOOTH 3 BIAMOBIIHUMH 1HCTPYMEHTAILHUMH 3aC00aMH 1 IporpaMaMu JJIs
CHCTEM THITY KIHTEPHETY pedeH ».

KoMunieTeHTHOCTI BiAIIOBIIHO 10 OCBITHBHOI POrpaMu

Soft- skills / 3araabHi komnerenTHoCcTi (3K)

Hard-skills / Cneuiaabni komnerentrocti (CK)

3K 1. 3naTHICTh 70 a0CTPAKTHOI'O MHUCJICHHS, aHAII3Y Ta CUHTE3Y.
3K 2. 3naTHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYALIisIX.
3K 3. 3paTHICTh 0 PO3yMIHHS TPEIMETHOI 001acTi Ta

npodeciiHol AisUTEHOCTI.

CK1. 3naTHicTh aHai3yBaTH 00 €KT MPOEKTYBaHHS a00 QyHKIIIOHYBaHHS Ta OTO MpeJMETHY 00JIaCTh.
CK3. 3pmaTHiCTh 10 NPOEKTYBaHHS, PO3POOKH, HAJAro/KEHHS Ta BJIOCKOHAJCHHS CHCTEMHOTO,
KOMYHIKAI[IfHOTO Ta MpOrpaMHO-alapaTHOro 3a0e3rnedeHHs iHGOpMAaIliifHIX CHCTEM Ta TEXHOJOTIH,
Inreprety peueit (IoT), koMM “IOTEpPHO-IHTEIPOBAHUX CHCTEM Ta CHCTEMHOI MEPEXKHOI CTPYKTYpH,
yIpaBIIiHHS HAMH.

CK4. 3naTHiCTh NPOEKTYBAaTH, PO3POOISTH Ta BUKOPHUCTOBYBATH 3aco0M peanizauii iHGopMmamiiHux
CHCTEM, TEXHOJOriiH Ta iH(OKOMYHIKalild (MEeTOAWYHi, iH(OpPMAaLiiiHi, aJrOpUTMIYHi, TEXHIYHI,
MpOTpaMHi Ta iHIIi).
CK15. 3natHicTh BUKOpUCTOBYBaTH IiaTgopmy Arduino asist ctBopenss cucreM loT.

[Iporpamui pesyastatu HaBuanus (I1P)

IIPS. AprymentyBatu BUOip MpPOrpaMHUX Ta TEXHIYHHUX 3ac00iB Uil CTBOpEHHs iHQOpMaliiHUX CHCTEM Ta TEXHOJIOriH Ha OCHOBI aHali3y IX BIaCTUBOCTEH, NPU3HAUCHHS 1
TEXHIYHUX XapaKTePUCTUK 3 YPaxyBaHHSIM BUMOT JIO CHUCTEMH i €KCIUTyaTalliiHUX YMOB; MaTH HaBWUYKM HaJlaroJDKEHHS Ta TECTYBaHHS MPOTPAMHUX 1 TEXHIYHHX 3ac00iB
iH(pOpMaLiHHIX CUCTEM Ta TEXHOJIOTIH.
IP7. O0rpyHTOBYBaTH BHOIp TEXHIYHOI CTPYKTYPH Ta PO3POOJISITH BiIIIOBIIHE MPOTPaMHE 3a0e3MeUeHHs, IO BXOUTh JI0 CKIIAJy iHPOPMAIIHHUX CHCTEM Ta TEXHOIIOTIH.




MIP12. JleMoHCTpYBaTH BMIHHS PO3POOIISITH, EKCILTyaTyBaTH, BIPOBaXKyBaTh [T crcTeMu; JeMOHCTPYBAaTH 3HAHHS Ta HABUYKU poOoTH 3 miaTdopmoro Arduino; aHamizyBaTu
poboty npuctpois IoT Ta po3pobiaTH iX; BUILHO OPIEHTYBATHUCS B CydacHUX iH()OPMAIIHHUX TEXHOJIOTIAX

OPI'AHI3AILISI HABYUAHHSA
OuinoBaHHs @DopMH i MeTOAU HABYAHHS/TTUTAHHS 10 CAMOCTiiiHOT
Tema, onmuc TeMu Buj 3aHsATTSH
3a TeMy poGoTH

Po3nin 1. Ilpuctpoi i mepexi B IoT

Tema 1. Beryn 1o InTepHeTy peueit

3namu: BU3HAYCHHS, 1CTOPiIO MOSABH Ta 00acTi 3actocyBanHs [HTepHery Peueld, nmpuniun poboTu i migkiaroueHas moayist Bluetooth HC-06 no mnatu Arduini Uno

Bumimu: ananizyBatu paxtopu po3sutky loT, HaBecTn nmpukiany 3actocyBanns [oT, cTBOproBaTH Ta HaJAIITOBYBATH ITiIKJIFOYEHHS PUCTPOIB [HTEpHETY peueid,
BUKOPHUCTOBYIOUH cepenosuire MmoaemtoBanHs Cisco Packet Tracer, minkmoyaTn Ta HanaromKyBaTH IpUCTpoi [HTEpHETY pedeil BAKOPUCTOBYIOUH eleMeHTH Habopy Arduino.
Dopmysanna komnemenuii: 3K1, 3K2, 3K3, CK15

Ipozpamui pezyrvmamu naguannsa: I1P5, [1P12

Pexomendosani dycepena: 1-6

. . [osicHIOBaNBHO-1TIOCTPAaTUBHUH, JIEKLis-Bi3yanizaris, 0ui
3ausrta 1.1 Beenenns B “Inurepuer Peueir” Jlexuist 1 (2 rom) 1 Gan R - JICKH Y 1L, B
OMUTYBaHHSI
[IpakTuune . YcHe onuTyBaHHS, BAKOHAHHS 3aBJaHb Ha IIPAKTUYHE
3ansatTs 1.2 CtBopeHHs MakeTy po3yMHoro OyauHky B Packet Tracer P 2,5 Gaii M P A p
3aaaTTs 1 (2 rom) 3aCTOCYBaHHS 3HaHb i BMiHb.
. . . Jlaboparophna . YcHe onuTyBaHHS, BUKOHAHHS 3aBIaHb HA TPAKTHYHE
3ansrrsa 1.3 Bluetooth mogyns Ha Mikpompomecopi Arduino patop 2,5 6amniB M > A p
pobota 1(2 rox) 3aCTOCYBaHHS 3HaHb i BMiHb.

Tema 2. AnapaTHa yactuna “Inurepuery Peueii”

3namu: ocHOBHI eneMeHTH [TepHety Pedeid, apxiTekTypy i o0nacTi ix 3acTocyBaHHs, IPUHIMIT PoOOTH 1 migKmoueHHs Moy Bluetooth HC-06 ta naTumka remneparypu ta
BosorocTi J1o tati Arduini Uno.

Bmimu: xnacudikyBaTi TaTYMKH KOHTPOJIEPH Ta aKTyaTOPH, CTBOPIOBATH Ta HAJAIITOBYBATH MiJKIIOUCHHS IPUCTPOIB [HTEepHETY peueil, BUKOPUCTOBYIOUH CEPEIOBUIIIE
monemoanHs Cisco Packet Tracer, mijkimo4aTy Ta HaJlaroHKyBaTy IPUCTPOi [HTepHETY peueil BHKOPUCTOBYIOUH eJleMeHTH Habopy Arduino

Dopmysanns komnemenyii: 3K1, 3K2, 3K3, CK15

Pezynomamu nasuanns: I1P5, T1IP12

Pexomenooesani oxcepena: 1-6.

. : [NosicHIOBANBEHO-1UTIOCTPAaTUBHUH, JIEKITisI-Bi3yasizaltis, 0
3ansrTa 2.1 AnapaTtHa gactuHa “IaTepHeTy Peueir” Jlexuis 2 (2 rox) 1 6an p - JICKI M 1AL, i
OTUTYBaHHS

. [IpakTuune . VYcHe onuTyBaHHS, BAKOHAHHS 3aBAaHb HAa PAKTHYHE

3ansrta 2.2 CTBOpeHHS MakeTy po3yMHoro micta B Packet Tracer P 2,5 6aniB y P A p
3ansaTTa 2 (2 TON) 3aCTOCYBaHHs 3HaHb 1 BMIHb.

3ansatTs 2.3 BuMiproBaHHs TeMIiepaTypy Ta BOJIOTOCTI 1 epenava 3HadeHb | JlabGopaTopHa 25 Ganis YcHe onuTyBaHHS, BAKOHAHHS 3aBJJaHb Ha IPAKTHYHE
yepe3 Bluetooth pobora 2 (2 rox) ’ 3aCTOCYBaHHS 3HaHb i BMiHb.

Tema 3. Ilpnauunu minkaovenns “Iarepuery Peuei”

3namu: OCHOBHI XapaKTEPUCTUKH KOHTPOJIEPiB NiHiiku Arduino, pi3HHULIO MiXX MiKpOIpoLecopaMu Ta MiKpOKOHTpoJiepamu, Bukopuctanua Blockly asns nporpamyBanss
npuctpoiB loT B Packet Tracer, npunitun podotu i miakmoueHds Ethernet mmina no miaatu Arduini Uno

Bmimu: ninknovaTH JaTYMKH Ta aKTyaTOPH 10 MIKTPOKOHTPOJIEpa, CTBOPIOBATH Ta HAJIAIITOBYBATH ITiAKIIIOYEHHS IPUCTPOIB [HTEpHETY peueH,




BUKOPHCTOBYIOUHM cepenoBuiie MoaemoBanusa Cisco Packet Tracer, migkitoyaTi Ta HaJlaropKyBaTH IpUcTpoi [HTepHETY peueii BUKOPHCTOBYIOUH elleMeHTH Habopy Arduino

Dopmysanns komnemenyii: 3K1, 3K2, 3K3, CK1, CK3, CK4, CK15
Pezynomamu nasuannsn: 11P5, ITP7, I1P12
Pexomendosani dxcepena: 1-6.

[NosicHIOBAIBEHO-UTIOCTPATUBHUH, JIEKITiA-Bi3yastizais, OJIiIl

Sanstrs 3.1 [punnunu nigknrodeHHs “Iateprery Peueit” Jlexmis 3 (2 o 1 Gan
PHHIL 8 pHety TS (o) OTINTYBaHHS
3ansrra 3.2 Bukopucranus Blockly ams mporpamysanus mpuctpois loT B [IpaxTnune 25 Gais YcHe onuTyBaHHS, BAKOHAHHS 3aBJJaHb Ha TIPAKTHYHE
Packet Tracer 3ansaTTa 3 (2 Ton) ’ 3aCTOCYBaHHs 3HaHb 1 BMiHb.
. . . Jlaboparophna . YcHe onuTyBaHHS, BUKOHAHHS 3aBJaHb HA TPaKTUYH
3ansatTs 3.3 Ethernet mung Ha mikpornponecopi Arduino patop 2,5 GaiiB Y » BUKOHAMHA 3aBIaHb Ha fpa ©

pobota 3 (2 rom)

3aCTOCYBaHHS 3HAHb i BMiHb.

Tema 4. Mepe:xHi TexnoJiorii i “InTepHer Peueii”

3namu: BUIY 1 TPUHIUIN MEpeXeBUX MiAkIodeHs B [oT, pizaumto npotokonis [Pv4 1 IPv6, Texuonorii 3G / 4G , mpunuunn po6oTH i minkmroueHHst Ethernet mmnga no mnatu

Arduini Uno
Bmimu:

MiAKII0YaTH IPUCTPOT 10 MEPEXi, CTBOPIOBATH Ta HAJIAIITOBYBATH IiAKIIOUYEHHS IPUCTPOiB [HTEpHETY pedell, BAKOPUCTOBYIOUH CEPEIOBUILIE

moaentoBanHs Cisco Packet Tracer, miakioyaT Ta HaJIaroKyBaTu IPUCTPOI IHTEpHETY peueli BUKOPUCTOBYIOYH eJ1eMeHTH Habopy Arduino.

Dopmysannsn komnemenyinu: 3K1, 3K2, 3K3, CK1, CK3,CK4, CK15
Pesynomamu nasuanna: I1P5, I1P7, 11P12
Pexomenoosani dscepena: 1-6.

[NosiIcCHIOBAIBLHO-LTIOCTPATUBHUH, JICKITiA-Bi3yasizaiis, OJIiil

3ansrrs 4.1 MepexHi TexHororii 1 “IaTepuer Peueit Jlexmis 4 (4 Tom) 2 Oanm

ONHUTYBAHHS
3ansrrs 4.2 lpoexrt loT B Packet Tracer - ISP, ximienT Mmogemy Ta kimienT 3G|  [Ipaktuune 5 Gais YcHe onuTyBaHHS, BAKOHAHHS 3aB/IaHb HA IPAKTUYHE
/4G 3aHaTTa 4 (4 Ton) 3aCTOCYBaHHsI 3HAaHb 1 BMiHb.
3anstrs 4.3 Po3poOka cuctemu Oe3mneku po3yMHOro OynuHky; Moaynbuauii| JlaGoparopha 13.5 6ais YcHe onuTyBaHHS, BAKOHAHHS 3aB/IaHb HA TIPAKTUIHE
KOHTpoJIb Ne 1 pobora 4 (4 roxn) ’ 3aCTOCYBaHHS 3HaHb i BMiHb.

Po3ain 2 «O6podka nanux B loT»

Tema 5. TonoJioris mepe:xi “Intepner Peueii”

3namu: Tononorito Mepex i Wi-Fi ocHoBu TexHonoriit ZigBee ta Bluetooth Low Energy, enementny 6a3y IoT npucTpoiB i mpuHIUIT poOOTH CepeloBHINA MOJICITIOBAHHS
Cisco Packet Tracer., npuHnun po6otu i miakmodeHHs Wi-Fi moayns g0 mnatu Arduini Uno.
Bmimu: ninkiaroyaTy KiHIEBI IPUCTPOT Ta NepelaBaTé JaHHI B IIMX Mepekax, CTBOPIOBATH Ta HAJIAIITOBYBATH ITiJKIIOYEHHS IPUCTPOiB IHTEpHETY pedeil, BAKOPHUCTOBYIOUYH
cepenosuiie mozeoBants Cisco Packet Tracer, miiKIrouaTi Ta HaJIAroPKyBaTH MPUCTPOi [HTEpHETY peueit BUKOPUCTOBYIOY M eJIeMEHTH Habopy Arduino.

Dopmysannsn komnemenyinu: 3K1, 3K2, 3K3, CK1, CK3,CK4, CK15
Pesynomamu nasuanna: 11P5, I1P7, 11P12
Pexomenodosani dxcepena: 1-6.

[NosicHIOBAIBHO-UTIOCTPATUBHUH, JICKIiA-Bi3yastizais, OJIiil

3ansarTs 5.1 Tonomnoris mepex i “IntepHer Peueir” Jlexuist 5 (2 rox) 1 Gan
OTIMTYBaHHS
Bansarta 5.2 IoT B Packet Tracer 7 - peectpauiiinuii cepBep, 3aXOIIEHHS ITpaxkTrune . VcHe onuTyBaHHS, BUKOHAHHS 3aBIaHb HA IPAKTHYHE
2,5 6amniB >
pYXy, BeO-Kamepa 3anaTTs 5 (2 ron) 3aCTOCYBaHHs 3HaHb 1 BMIHb.
. . . . JlaboparopHa . YcHe onuTyBaHHS, BAKOHAHHS 3aBJaHb Ha IPAKTHYHE
3ansarTs 5.3 Pobora 3 Wi-Fi monynem Ha mikpornponecopi Arduino patop 2,5 GaiiB Y ’ A P

pobota 5 (2 ron)

3aCTOCYBAHHS 3HaHb 1 BMiHb.




Tema 6. O0poOka nanux B “IntepHeri Peueii”. Beauki Jani (Big Data)

3uamu: 3aco0u Ta iIHCTPYMEHTH 00OPOOKHU JaHUX, XapaKTEPUCTUKN BENMKUX TaHUX, BUIM 1 MPUHLIUIIN MEPSKEBHX ImiakiaoueHb B 10T, pisHuilio mpotokodis IPv4 i IPv6,
npuHIUI pobotn Beb-ceprepa.

Bmimu: oOpo00BaTH Ta aHANI3yBaTH JIaHHI IHCTPYMEHTaMH CTaTUCTHYHOI 00POOKH, CTBOPIOBATH Ta HAJIAIIITOBYBATH ITiIKJIFOYCHHSI TPUCTPOiB [HTEpHETY peueii,
BHKOPHCTOBYIOUH cepenosuire MmoaentoBanHs Cisco Packet Tracer, BukopuctoByBaTu 0i0mioTexy Arduino Ethernet 3 st ctBopeHHs BeO-cepBepa, CTBOPIOBATH BiIalICHHIA
noctyt 10 Arduino 3 BAKOPUCTaHHAM MEpPEXi KOMITIOTepa.

Dopmysannsn komnemenyin: 3K1, 3K2, 3K3, CK1, CK3,CK4, CK15

Pesyrvmamu naguanna: 11P5, TIP7, I1P12

Pexomendosani dcepena: 1-6.

« . s . Co . [TosicHIOBATBHO-1TFOCTPATHBHIM, JISKITiA-Bi3yami3altis, 0.1
3ansrtsa 6.1 O6pobka nanux B “Iarepreri Peueir”. Bemmki Jani (Big Data) | Jlekmis 6 (2 roxm) 1 6an P H M 8 H
OTIMTYBaHHS

Sansrrs 6.2 [IpoekT: IoT B Packet Tracer - IPv6 - OSPFv3 - DNS - [IpakTuune 25 Ganis VYcHe onuTyBaHHS, BUKOHAHHS 3aBJJaHb HA MPaKTUYHE
OIITHYHE BOJIOKHO - CTimpHKMKOBA Oamra 3G 4G - WIFi - Ethernet 3aHATTS 6 (2 rom) ’ 3aCTOCYBaHHS 3HaHb i BMiHb.

. JlabopatopHa . YcHe onuTyBaHHS, BAKOHAHHS 3aBJJaHb HAa MTPAKTUYHE
3anatTs 6.3 BeG-cepsep Mepexesa nporpama Arduino parop 2,5 6amniB Y P A p

pobota 6 (2 rox) 3aCTOCYBaHHS 3HAHb 1 BMiHb.

Tema 7. IHcTpyMeHTH NOTOKOBOI 00po0KHU KaHuX B “InTepHeTi Peveii”.

3namu: OCHOBHI 3aCO0M MMOTOKOBOT 00pOOKH Ta 30epiraHHs AaHuX, 3acoou CemanTuaHoro [aTepuety, nmpuniumnu texnonorid 4 LTE, BLE i RFID, npuniun po6otu Be6-
cepsepa.

Bmimu: 3actocoByBatu 3aco6iB CeMaHTUYHOTO [HTEpHETY Ta MAITMHHOTO HABYAHHS JJIs1 OOpPOOKH JTaHWX, CTBOPIOBATH Ta HAJAIITOBYBATH IiJKITIOUSHHS IPUCTPOIB [HTEepHETY
pedeii, BUKOpUCTOBYIOUH cepenoBuine MoaemtoBanHasa Cisco Packet Tracer, 3amoBHIOBaTH 0a3y TaHUX Ha CEpBEPI.

Dopmysanna komnemenuyiii: 3K1, 3K2, 3K3, CK1, CK3,CK4, CK15

Peszyrvmamu naguanna: 11P5, I1P7, I1P12

Pexomenoosani oxcepena: 1-6.

3ansrrsa 7.1 [HCTpyMeHTH TOTOKOBOI 00poOKH nanux B “IHTepHeTi Peueir” isgnths 7 (@ rom) 1 6an [NosicHIOBABHO-UITIOCTPATUBHUH, JIEKITisA-Bi3yasizamis, OJii
b s ONHUTYBaHHS
. [MpakTuune . YCcHe OnuTYBaHHS, BAKOHAHHS 3aBJlaHb Ha IPAKTHYHE
3ansarrs 7.2 Ilpoexrt: IoT B Packet Tracer - 4 LTE, BLE i RFID P 2,5 6aniB M > A p
3aHATTs 7 (2 TON) 3aCTOCYBaHHS 3HaHb i BMiHb.
. . JlabopatopHa . YcHe onuTyBaHHS, BUKOHAHHS 3aBAaHb HA TIPAKTUYHE
3austTs 7.3 3anoBHEHHs 0a3M JaHUX Ha cepBepi 3a JornoMoror Arduino patop 2,5 Ganis y > A P
pobota 7 (2 rox) 3aCTOCYBaHHS 3HAHb 1 BMiHb.

Tema 8. 3acTocyBannsi xMapHuX TexHoJIOTiH B [oT

3namu: OCHOBHI CEPBICHO-OPIEHTOBAHI apXiTEeKTypH, IPUHIUITM, MOJIENI Ta Kiacuikailito XMapHOTo oouncieHHs, cgepu 3actocyBanus loT, chepu 3acrocyBanns [oT,
npuHEn podbotu Bebd-ceprepa.

Bmimu: npaioBaty 3 XMapHUM OOYMCIICHHSM, ITiI0MpaTH o0agHaHHs BignoBiaHo 10 cdepu 3actocyBanns loT, mpamrosatu 3 POST 1 GET 3anuramu.

Dopmysannsa komnemenuyiii: 3K1, 3K2, 3K3, CK1, CK3, CK 4, CK15

Pezynomamu nasuanns: 11P5, I1P7, I1P12

Pexomendosani dxcepena: 1-6.

. . . . [NosicHIOBANBEHO-UTIOCTPATUBHUH, JEKITisI-Bi3yaizaris, 0Ji
3ansrTa 8.1 3acTOCyBaHHSA XMAapHUX TEXHOJOTIH B “IHTepHeT! Peueit” Jlexuis 8 (2 rox) 1 Gan OnUTYBaHHS p - JICKH Y 1, DI
3ansatTs 8.2 [lopiBHSUIBHUI aHAI3 anmapaTHUX 1 MPOrpaMHUX 3aco0iB B [IpakTuune 25 Ganis VYcHe onuTyBaHHS, BAKOHAHHS 3aBAaHb Ha IPAKTUYHE
pizHux cdepax 3acrocyBanns “Iarepneri Peueit” 3ansaTTA 8 (2 ron) ’ 3aCTOCYBaHHsI 3HaHb 1 BMiHb.




Sansrrs 8.3 O6pooka POST i GET 3anuTiB Ha cepBepi 3a JOMOMOTOO
Arduino

JlaGoparopHa
pobota 8 (2 rom)

Vcue OINMUTYBAaHHA, BAKOHAHHA 3aBIaHb HAa IPAKTUYHC

2,5 6amniB ..
3aCTOCYBAHHS 3HAHb 1 BMiHb.

Tema 9. 3acTocyBaHH# cepBiCHO-OpeHTipOBaHUX apXiTeKTyp B “IHTepHeTi Peueii”
3namu: npuknanu xmapHux miardopm B loT-cucremax i ix poss B 06po0Li AaHHUX, MPUHIHI poOoTH 1 migkmoueHHs Moayna Bluetooth HC-06 no mnatu Arduini Uno
Busnauenns Benukux nanux(Big Data). TexHomorii 30epiranas Benukux ganux. [Ipoiec aHanizy BETUKUX AaHUX.

Bmimu: 3actocoByBatu xMapHi miatdopmu B [oT cucremax, TexHiuHI XapaKTepUCTHK Ta 0COOIHUBOCTI miakIr09eHHIGSM Moy s.

Dopmysanns komnemenyii: 3K1, 3K2, 3K3, CK1, CK3, CK4, CK15
Pesyrvmamu naguanna: 11P5, T1P7, I1P12
Pexomenoosani oxcepena: 1-6

3anstTsa 9.1 3acTocyBaHHS CEPBICHO-OPEHTIPOBAHUX apXiTEKTyp B . ) 16 [osicHIOBaNTBHO-1TIOCTPATUBHUM, JIEKITiA-Bi3yasi3amis, Ol
“Trre  Peucii” Jlexuist 9 (2 rox) an

pHeTi Peueit ONUTYBaHHS
3anatTs 9.2 Busnadyenns enukux nanux(Big Data). Texnomorii IIpaxkTnune 25 Gais Y cHe onuTyBaHHs, BUKOHAHHS 3aBJJaHb Ha IIPAKTUYHE
30epiranHs BenuKux nanux. llporec aHami3y BETHKUX JaHUX 3aHATTA 9 (2 TON) ’ 3aCTOCYBaHHS 3HaHb i BMiHb.
3ansrts 9.3 Yrpasmiaasa Apayino uepes GSM momyns; MogynbHUA JlaboparopHa 11 Ganis YcHe onuTyBaHHS, BAKOHAHHS 3aB/IaHb HA IPAKTUYHE
KOHTpoJIb Ne 2 poborta 9 (2 rox) 3aCTOCYBaHHsI 3HAaHb 1 BMiHb.

Camocriitna pobora
Tema 1. Ilapao IoT. P, oayii ITU-T Y.2060 1. Mapaira loT
ema 1. Liapacuema 10 2. FEKOMEROantt 114 1 1. 2. Pexomenpaii ITU-T Y.2060 pedepentHa Monenb i 6a30Bi Oi3Hec-Moemi
pegepenmna mooens i 6a3o6i diznec-moodeni 25 . —
. e .. 3. Tpenam (KOHBEpreHIIist TEXHOJIOTii)
Tema 2. Tpenou (koneepzenuia mexnonoziiy). Onmonozia i —
4. Ownronoris i cemantuka [oT (kapta [oT)
cemanmuka loT (kapma IoT) 28 95 roH 5 K ~ - o
Tema 3. 3acmocysannus memooie imimayitiHo20 MOOeII06AHHA o : OMyTa_HIHHa MOACIS 1 HpOVTOKOHH OOM1HY TaHUMH
ons ouinku npoexmy 20 6. PITIHKOBI.HepCI.'IeKTI/IBI/I, JIpaiiBH Ta I]_Fa6J'IOHI/I. BUKOPHCTAHHSA _
Tema 4. Punkogi nepcnekmueu, opaiieu ma wiadionu eUKOPUCManus 7. KiGep-isuni cucTemn i qeTBepTa iHAyCTpianbHa pepoiowis
8. 3acrocyBaHHS METOJIiB IMITAI[ITHOTO MOJICIIOBAHHS JUISI OLIIHKU TMPOEKTY
9. OcHoBHU IpOEKTYBaHHS Kibep-(hi3UIHUX CUCTEM
MATEPIAJIBHO-TEXHIYHE 3ABE3NNEYEHHS JUCIUIIJITHU
° I13 Arduino IDE
° Cisco Packet Tracer
° [Tnatu Arduino UNO
° Habip Arduino
IHO®OPMAIIMHE 3ABE3NNEYEHHA JUCHUILITHA
1. Tripathy B. nternet of Things (IoT): Technologies, Applications, Challenges and Solutions (auri.) / B. Tripathy, J. Anuradha. — Florida: CRC Press, 2017. — 334 c.

N

home-domestic-internet-of-things
4. Internet of Things (IoT) Cisco / [EnexTponnuii pecypc]. -
INTERNET OF THINGS NEWS / [Enextponnuii pecypc]. -

The 2nd Annual Internet of Things 2010 (anrn.) [Enextponnuii pecypc].
3. Tonosna Smart Home: OnomaniHioBants [aTepueT pedeii (anrt.) [Enekrponnuii pecypc].

- Pexxum noctymy: https://eu-ems.com/summary.asp?event_id=55&page_id=342

- Pesxum moctymy: https://www.toptal.com/designers/interactive/smart-

- Pexxum moctymy: http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html

- Pexxum pocrymy: http://www.theinternetofthings.eu/loT

HOJITUKA KYPCY («IIPABUJIA I'PN»)
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e Kypc nependadae poOOTY B KOJEKTHUBI.
e (CepenoBullie B ayIUTOPIi € IPY>KHIM, TBOPYUM, BIJKPUTHM 10 KOHCTPYKTHBHOI KPUTHKH.
e OCBO€EHHA JUCHHILIIHY ITepedadae 000B’ I3KOBE BiBIAYBAaHHS JICKIIH 1 MPaKTHYHUX 3aHATH, a TAKOK CAMOCTIIHY poOoTYy.

e (CamocriitHa poOoTa BKIIOYa€ B ce0e TEOPETUUHE BUBUCHHS TUTAHb, [II0 CTOCYIOTHCS TEM JIEKIIHHUX 3aHATh, SIKi HE BBIMIILTN B TEOPETUUHUH KypC, a00 K OyJr pO3TISHYTI
KOPOTKO, iX moraubiaeHa mpopodka 3a peKOMEHIOBAaHOIO JIITePaTypoIo.

e VYci3apnanHs, nepeadaveHi mporpamoro, MaroTh OyTH BUKOHAHI Y BCTAHOBJICHUI TEPMiH.
e SIKIIO CTYAEHT BiACYTHIil 3 TOBRKHOI MPUYMHU, BiH NPE3CHTYE BUKOHAHI 3aBIAaHHA M/l Yac CaMOCTIHHOI MiATOTOBKU Ta KOHCYJIbTALlll BUKJIaaya.

e [lix gac poboTH HaJ 3aBAAHHSAMH HE OIYCTHMO ITOPYIICHHS aKaJeMidHOi TOOPOYeCHOCTI: TTPH BUKOPHUCTaHHI [HTepHET pecypciB Ta IHIIHX JrKepen iHpopMarlii cTyIeHT
TIOBMHEH BKa3aTH JPKEPEJI0, BHKOPUCTAHE B XOJIi BUKOHAHHS 3aBJIaHHSI.

KPUTEPII TA METO/IM OLIIHIOBAHHSI

YMOBOIO JIOMYCKY /0 MiJICYMKOBOTO KOHTPOJIO € BUKOHAHHS BCIX MPAaKTUYHUX POOIT 1 BUKOHAHHS CaMOCTIHHHMX 3aBJaHb, sKi MepeadadeHi CTPYKTYPOIO OCBITHBOI
KOMITOHEHTH MoaemoBanns [oT.

SIKIIO cTyZeHTa He IOMYIIEHO 0 CKIaJaHHs 3aJiKy, K TaKOT0, [0 He BUKOHAB 1HIMBITyalbHUM IJTaH, HOMY HaIa€ThCS Yac 0 NepecKIaganHs ATl BAKOHAHHS BCiX BUMOT
nomnycky. CTyIeHT Mae paBo Ha JiBa mepeckiaganss. [Ipyu moBTopHOMY HepeckiafaHHl eK3aMeHy HOro y CTyAEHTa MOXe NPUIMAaTH KOMICisl, IKa CTBOPIOETHCS TUPEKTOPOM
HHIIT. Ouinka komicii € ocTaTOYHOO. Y BHIIAJKY OTpUMaHHs cTyneHToM 0 OaltiB (HENpUIHATHO), IO TATHE BiApaxyBaHHS 32 HEBUKOHAHHS HABYAJIHHOTO IUIAHY.

OmuiHIOBaHHS CTYICHTIB 3/IMCHIOETHCS 32 HaKOMU4IyBajdbHOIO 100-0ampHOI0 CHCTEMOIO 1 CKIANAEThCS 13 TBOX OCHOBHUX OI[IHKOBUX OJIOKIB 1 PO3MOAUISETHCS B TIEBHUX
nponopitisx 60 (baru nanpayvosani nio yac susuenns oucyuniinu — Homounuii koumpons), 40 (niocymxose oyinioeanms - 3auix).

DopMH KOHTPOJIIO Buau HaByajabHoI podoTH OuinoBaHHs
o e Po0oTa Ha 3aHATTAX, MPHUCYTHICTH HA 3aHATTSX (TIPH NPOITyCKax 3aHSTh 3 TOBAKHUX NPUINH 3a KOJKHE BixBixyBanms 0,5 Gama
NOTOYHUU JIOITYCKAEThCS BiAMpPaIOBaHHsI IPOIEHOTO MaTepiary)
KOHTPOJIb . .
® Y4acTh y eKCIPEeCc-OMUTYBaHHI 3a KOXKHY TIpaBUiIbHY BiAnoBias 0,5 6ana
e YCHe OIMTYBaHHs, TECTYBaHHS, PIllICHHs MPAKTHYHHX Ta J1a00paTOpHUX 3aBAaHb 3a BiMiHHE BUKOHAHHsI 3aBaHb 2,5 Oana
PYBIKHE e MoaynbsHul KOHTpOab Ne | . .
MaKcHUMaibHa OIliHKa — 8,5 OaiB

OHIHKOBAHHAA o MoaynbHHUN KOHTPOJIb No 2

INIACYMKOBE |Mertoro 3aiiky € KOHTPOJb chOPMOBAHOCTI MPAKTUYHNX HABHYOK Ta NPOECiitHIX

OLIHIOBAHHS |KkoMIeTeHTHOCTEH, HEOOX1THUX JJIsl BAKOHAHHS TpodeciitHux 000B’A3KiB. 3aiik 40 6amniB
Banix MPOXOJIUTH y MMUCBMOBIH hopmi.
JlonaTkoBa oninka
Buau HaB4ajabHOI podoTH OuinoBaHHAa
VYdacTh y HAyKOBUX KOH(MEPEHIIisX, MiIrOTOBKA HAYKOBUX MyOJIiKaIliil 32 TeMaTHKOI0 OCBITHHOI KOMITOHEHTH:

- Tesu nonosizi Ha (axoBiii KoHepeHmii 3 Ganu

- Crarrs y axoBOMY BHJIaHHI 5 GauiiB

- CrarTs B iHO3eMHOMY PELICH30BaHOMY BHJaHHI 10 OauniB

MaxkcuMalibHa KIJIbKICTh JIOJIATKOBUX OalliB, SIKIi MOXKYTh OyTH 3apaxoBaHi 3100yBady ocBitu - 10 GaliB.

HIACYMKOBA OLIHKA 3A IUCHUILIIHY

oasu Kpurepii oninoBanns | PiBeHb KOMIIETEHTHOCTI | Ouinka /3anuc 6




eK3aMeHayItnil

gidomocmi
CTyneHT IeMOHCTPYE TOBHI W MiIHI 3HAHHS HABYAJILHOTO MaTepiany B 00Cs3i, M0
BiAmoBizae poOodid Tporpami TUCIHILIIHK, MPaBHIBHO I OOTPYHTOBaHO HpUAMAE Bucokuii
HEOOXi/HI PIlIEHHs B PI3HUX HECTAHIAPTHUX CUTYaIlIsIX. ToBHICTIO 3a6e3Meuye BUMOTH 10 3HaHb
Bwie pearnizyBaTtu TeOpeTHYHI MOJIOKEHHS TUCIUILTIHU B MPaKTUIHUX . . o
) ) D . . .| yMiHb 1 HAaBHYOK, III0 BUKJIAAEHI B poOOUii
pO3paxyHKax, aHaTi3yBaTH Ta CIIIBCTABIIATH JaHi 00°€KTIB IisSUIBHOCTI (haxiBIsg HA OCHOBI . . .
. . . . mporpaMi AWCHMILTIHKA. BnacHi mpono3uii
HaOyTHX 3 JaHOI Ta CYMDKHUX AWUCIHUIUIIH 3HAHb Ta YMiHb. CTymeHTa B OMHKAX |  BUpIMICHHI
3Hae Cy4acHi TeXHOJIOTIT Ta METOIU PO3paxyHKiB 3 AaHOI AUCLMIUIIHK. 3a 4ac HaBYaHHS Y . |, BHpI o
. . . MPAaKTHYHMX 33734 IiJABHITY€E HOTO BMiHHSA Bigminno /
90-100 |mpu mpoBeneHHI MPAaKTUYHUX 3aHATH, MPH BUKOHAHHI i1HIWBiAyalbHHUX / KOHTPOJIBHUX o 3 A
: o\ : : BHUKOPUCTOBYBATH 3HAHHS, SKi BiH OTPHMaB apaxoBaHo (A)
3aBIaHb TPOSBUB BMIHHS CaMOCTIHHO BHpINIyBaTH IIOCTABJIEHI 3aBJaHHS, AKTUBHO . .
. . . MpH BUBYEHI IHIMIMX AMCUUILUIIH, a TaKOX
BKJIIOYATUCh B JUCKYCii, MOX€E BiZICTOIOBATH BJIACHY MO3HILIIO B MUTAHHIX Ta PilICHHSIX, . .,
. , 3HaHHS, Ha0yTi TpH  caMOCTIHHOMY
10 PO3MJIAAAIOTHCS. 3MEHILICHHS 100-6anpHOi oliHKM MoOXe OyTH TOB’si3aHe 3 .
: . MOTTTHOJICHOMY BUBYCHI TTHUTAHb, 1o
HEZIOCTATHIM POSKPHTTAM IHMTaHP, IO CTOCYEThCH QUCUMIUIIHH, AKa BHBYAETBOA, ane| . ... =00 W o axa
BUXOJUTh 3a PaMKH 00’eMy Marepiary, mependadeHoro pododor mporpamoro, abo BHBYACTLCS ’
CTYZCHT IPOSIBIISIE HEBIIEBHEHICTh B TIIYMAaYCHHI TEOPETHYHHX IMOJIOKECHb UM CKIIAIHUX '
NPaKTHYHUX 3aBJIAHb.
CryIeHT AeMOHCTPY€ TapHi 3HaHHS, 100pe BOJIOIIE MaTepianoM, 0 BiAnoBigae podouiii | locraTHiii
nporpaMi AUCUUILITIHY, pOOUTH Ha iX OCHOBI aHali3 MOJXJIMBUX CHTyallii Ta BMie |3abe3neuye CTYIEHTY caMmocTiiiHe
3aCTOCOBYBATH TEOPETHYHI MOJIOKEHHS MPH BUPIILICHHI PAKTHYHKX 32124, aJie JOMYCKaE | BUPIIICHHS OCHOBHHUX MPAKTUYHUX 33134 B
82-89 OKpeMi HETOYHOCTi. BMi€ caMOCTIifHO BHIIPABIISITH AOMYIIEHI  MTOMIUIKH, KUIBKICTb | yMOBAaX, KOJIN Hobpe /
AKHX € HE3HAYHOIO. BUIXiJIHI JaHi B HUX 3MiHIOKOTHCS OPIBHAHO 3apaxosano (B)
3Ha€e Cy4acHi TEXHOJIOTIT Ta METOIM PO3PAXYHKIB 3 JaHOT JUCIMILIIHYU. 3a Yac HAaBYaHHS |3
IpU NIPOBEJCHHI NMPAKTHYHUX 3aHATH, NPH BUKOHAHHI 1HAMBIAYaJbHUX / KOHTPOJBHUX | IPUKIIAJAMH, IO PO3IJISHYTI NP BHBYEHI
3aBIaHb Ta MOSICHEHHI NPUHHATHX PillIeHb, A€ BUYEPITHI MOSCHEHHS. JMCIHILTIHHI
CTyzeHT B 3arajibHOMY J100Ope BOJIOJIE MaTepiajioM, 3HA€E OCHOBHI MOJIOKEHHS MaTepiaiy, Jocraiii
0 BiJNOBiae poOOUYiit mporpamMi TUCHMILIIHK, pOOUTHh HAa TX OCHOBI aHa3 MOXIJIMBUX KOHKDETHIL - 54 BUBYCHIM
CHUTYyaIliif Ta BMi€ 3aCTOCOBYBAaTH IPH BUPIIICHHI TUIOBUX NMPAaKTHYHHUX 3aBJaHb, aje \aTe piaJIOM p 06(;qu DOFPAMIL
JIOIyCKa€e OKpeMi HETOYHOCTi. BMi€ MOSICHUTH OCHOBHI ITOJIOKEHHSI BUKOHAHHX 3aBJIaHb Ta IlPICLIi — p porp JloGpe /
75-81 JIaTH MPaBHUJIbHI BiAMOBI/II TPY 3MiHI pe3yIbTaTy MPH 3a/1aHii 3MiH1 BUXiTHUX MapaMeTpiB. TozaTkosi ’ MTAHES DO MOSKIHBICTE 3aanOBEHO (©)
[TomMuIIKH y BIAOBIASX/ PIlICHHSAX/ pO3paXxyHKaX HE € CHCTEMHUMH. 3HA€ XapaKTEPUCTUKH p
: BUKOPUCTaHHSI TEOPETUIHUX MOJIOKEHB JJIS
OCHOBHHX MOJIOKEHb, [0 MAIOTh BU3HAUAILHE 3HAYCHHS PH  NPOBEJICHHI TPAKTHUHUX | oo B (0 o
3aHSITh, P BUKOHAHHI 1HANWBIyaJbHUX / KOHTPOJIBHHUX 3aBJaHb Ta MOSCHEHHI IPUHHITHX ITD HeHHS P
pillIeHb, B MEXaX AMCIMILIIHY, 10 BUBYAETHCS. YIPYA '
CryneHT 3acBOiB OCHOBHUM TEOPETUYHHUN MaTepia, nepeadadyeHuii podovoro mporpamMoro
JUCLUIUTIHYU, Ta PO3YMi€ MMOCTaHOBY CTaHAAPTHUX NMPAKTHYHHX 3aBIaHb, Ma€ npono3uuii | CepexHii
64-74 1I0/I0 HANpSMKY X BHpilieHb. Po3yMie OCHOBHI IOJIOKEHHS, 110 € BU3HAYAJILHUMHU B |3abe3nedye AO0CTaTHHO HAJIHWN pIBEHb 3a10BiILHO /
Kypci, MOXKe BUPIIIyBaTH MOAIOHI 3aBJaHHS THM, L0 PO3TJISAAIMCH 3 BUKJIAJadeM, ajie | BiATBOPEHHS OCHOBHHX MOJIOKEHD 3apaxosano (D)
JIOITyCKa€e 3HayHy KiNbKICTh HETOYHOCTEH 1 rpyOMX HOMMIIOK, SKI MOXE YCyBaTH 3a | AWCLMILIIHU
JIOTIOMOTOFO BHKJIaJlava. .
60-63 CryneHT Ma€e TeBHI 3HaHHA, rnepeabadeHi B poOodiil mporpami jgucuuruiinu, Bosojuie | Cepemniii 3a10BiNILHO /




OCHOBHHUMM II0JIOKCHHAMU, IIO BUBYAIOTHCS Ha piBHi, SIKHM BU3HAYAETHCS K MiHIMAJILHO

€ MiHIMaIBHO JOMYyCTUMHM Yy  BCIX

3apaxoBano (E)

JOMTyCTUMHKA. 3 BHUKOPHCTAaHHSAM OCHOBHHX TCOPETHYHHX TOJOXKEHb, CTYJIEHT 3 |CKJIAJIOBUX  HABYAIBHOI  MporpamMH 3
TPYAHOIIAMH TOSICHIOE TpaBHJa BHPIIICHHS NPAKTUYHUX/PO3PAXYHKOBUX 3aBJAHb | IUCIUILTIHA
JUCIUILTIHY. BUKOHAHHS MPaKTUYHUX / 1HAWBITyadbHUX / KOHTPOJIGHUX 3aBJIaHh 3HAYHO
(hopMaITi30BaHO: € BiAIOBIAHICT AITOPUTMY, aJIe BiICYTHE TIIHOOKE PO3yMiHHS poOOTH Ta
B3a€MO3B’SI3KIB 3 IHIIUMU TUCITUTLTIHAMH.
CTyneHT MOXe BiITBOPUTHU OKpPeMi )parMeHTH 3 KypcCy. I r— HesaziosinbHO 3
He3sBaxkatouu Ha Te, 10 TpOrpaMy HaBYAIIbHOI AUCIUILTIHN CTYJEHT BUKOHAB, ITPAIIOBAB N S MOMTUBICTIO
. N N A . . . . He 3a0esmeuye mpakTHYHOI peaizallii | IOBTOPHOIO CKJIaJaHH)
35-59 BiH MACHBHO, WOTO BIiJIMIOBiJI MiJ Yac MPaKTUYHUX POOIT B OUIBIIOCTI € HEBIPHUMH, .
6 3amau, mo QopmyroThes npu Bubyewi |/ He 3apaxosano (FX) B
H?O. rpy HTOBaHHMH' . . . . JUCLIUILIIHA 3QIKO8Y KHUICKY He
[ixicHICTh PO3yMiHHS MaTepiany 3 JUCHUILTIHK y CTYACHTA BiJICYTHI. npocmasisicmocs
He3zamosinbHo 3
. . . . He3anoBinbuuii ’
CTyZIeHT MOBHICTIO HE BUKOHAB BUMOT p0O00Y0T IPOrpaMu HaBYAJIbHOT JUCIIMILIIHH., a . . 060B’SI3KOBIM
1-34 Moro 3HaHHS Ha TiICYMKOBHX €TaNaxX HABYAHHSA € (pparMeHTAPHUMH Crynenr e [T OTOBJICHITH 710/ IOBTOPHUM BUBUCHIM /
Y p p : camocTifiHoro  BupimeHHs 3agad, ski| He pomymennii (F) B

CTyneHT He JOIyIIEeHUH 10 3/1a4i eK3aMeHYy/3aliKy.

OKPECJIIOE METa Ta 3aBJIaHHS JTUCIUILIIHA

3a1iK08Y KHUMNCK) He
npOCMAasIAEMbCSL




