gu HauioHanbHUIA TEXHIYHMIA yHIBEpCUTET YKpaiHK (/O'
«KUTBCbKUI MOMITEXHIYHUIA IHCTUTYT g Ka(l)ellpa-limlJPOBHX )
ag imeHi IFOPA CIKOPCbKOTO» UTE TEXHOJIOTIH B eHepreTuul

OcHoBu TexHoJ10ril InTepHery peueit (IoT)
Po6oua nporpama HaBuyaabHOI AucuHuIIiHg (Cunadyc)

PekBi3nTH HABYAJIBLHOI AMCHHUILIIHA

PiBeHb BMI1IIOI OCBiTH

I'any3b 3HaHb

CrneniajbHicTh

OcgiTHs nporpama

Craryc AUCUMILTIHU

DopMa HABYAHHA
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O0car fucHunJIiHu

CeMecTpOBHii KOHTPOJIb/ KOHTPOJIbHI

Iepwui (baxkanaspcoxuii)

12 Inghopmayivini mexnonozii

122 Komn’romepni nayku
Lughposi mexnonocii 6 enepeemuyi
Bubiprosa

3aouna

3 Kypc, ociuniii cemecmp

4/120 200 8 nex 4nab6 108 CPC
3anix/MKP

3axoaun
Po3kaajg 3aHATH

MoBa BUKJIaJaHHS
Indopmanist npo

KepiBHUKA Kypcy / BUKJIaAaqiB

http://roz.kpi.ua/
Ykpainucoka
Jlexmop: k.m.u, doy. Jlabocuncvruti Bonooumup Anamonivioguw,
email: labzhynskyi.volodvmyr@IIl. kpi.ua
JlabopamopHni pobomu: k.m.H, 0oy. Jlabxcuncokuii Borooumup
Anamonitioguy, email: labzhynskyi.volodvmyr@lIl kpi.ua
https://campus.kpi.ua

IIporpaMa HaBYAJIbHOI AU CHUILTiHI

1. Onuc HaBYAJIBHOI IUCHMILIIHM, 1l MeTa, MpeJAMeT BUBYEHHS Ta Pe3yJIbTATH HABYAHHSA

Po3milennst kypcy

Hapuanpna aucrumiina «OcnoBu TexHouorii Intepuery pedeii (IoT)» noknukana copmyBatu y
CTYJICHTIB KOMIIETEHTHOCTI, HEOOXIiJIHI IS MPOEKTYBaHHS apXITEKTypu Ta KOMMOHEHTIB loT mepex,
cucreM «PozymuHuii OyauHOK» Ta «Po3yMHe MicTO»; mpH po3poOii, BIpOBaKeHHI Ta ynpasiinHi [oT-
PIIICHHSIMH, IHTETPYBaHH]1 PI3HOMAHITHUX MPUCTPOIB Y €JMHY €KOCUCTEMY, @ TAKOXK JJIi MOHITOPUHTY Ta
3a0e3nedyeHHs Oe3MEeKU JaHUX 1 CUCTEM.

[Tporpamoro aucuuruiinu «OcHoBu TexHoJiorii InTepHery peueii (IoT)» nependayaeTbcst BUBUCHHS
ocobnuBocTe mOOy#AOBM M ekciulyaTamii ckiagoBux KoMmrmoHeHTiB loT mepex, 30kpema ix
XapaKTepUCTHK, IPOTOKONIB Ta TEXHOJNOTM mepenayl iHpopMmamii Ta 3arajibHUX MIAXOMAIB [0
MO/ICJTIOBAHHSI CETMEHTIB MEPEXK TaKUX CUCTEM, sIK «PozymHMit OyanHok» Ta «Po3yMHe MicTO».

MeToro HaBYaIbHOT TUCHMILIIHY € POPMYBaHHS y CTYJI€HTIB 31aTHOCTEM:

- JI0 JIOTIYHOTO MHCIJIEHHS, MOOYJOBU JOTIYHUX BUCHOBKIB, BUKOPHCTaHHA (OpMalbHUX MOB 1
MoJleNiell aITOPUTMIYHUX OOUYHMCIIEHb, IPOEKTYBaHHS, PO3POOJICHHS W aHali3y aJIfOPUTMIB, OLIHIOBAHHS
iX e(eKTHMBHOCTI Ta CKJIAIHOCTI, PO3B’SI3HOCTI Ta HEPO3B’SI3HOCTI AJITOPUTMIYHUX MpOoOJIEeM JUIst
a/IeKBaTHOT'O MOJIETIOBAaHHS MPEIMETHUX 00JacTel 1 CTBOPEHHS IPOrpaMHUX Ta iHPOPMaLIHHUX CUCTEM
(PK 3);

- 3aCTOCOBYBATH TEOPETHYHI Ta MPAKTUYHI OCHOBHU METOOJOTI] Ta TEXHOJOTI] MOJETIOBAHHS /s
JOCITIDKEHHST XapaKTEPUCTUK 1 MOBEIIHKH CKJIAAHUX OO0'€KTIB 1 CHCTEM, MPOBOAWTH OOYHMCIIIOBAIBHI
eKCIepUMEHTH 3 00poOKoro i aHanizoM pe3ynbraTiB (PK 7);

- pO3pOOKH MEPEKEBOTO MPOrPAMHOTO 3a0€3MeUeHHs, 0 (PYHKIIIOHYE Ha OCHOBI PI3HUX TOMOJIOT1i
CTPYKTYPOBaHHMX KaOeIbHUX CHCTEM, BUKOPUCTOBY€E KOMIT IOTEpHI CUCTEMH 1 MEpexXi Mepenadi JaHuX Ta
aHaJlI3ye SKICTh po0oTH KoMmI toTepHux Mepex (PK 13);

- 3aCTOCOBYBaTHM METOJIM Ta 3acobu 3ale3nedeHHs iH(popMaliifHOl Oe3neku, po3podsaTu i
eKCIUTyaTyBaTH CIeliajbHEe IpOorpaMHe 3a0e3MedyeHHs] 3aXUCTy 1H(OpMaLIMHUX pecypciB 00 €KTIB
KpUTHYHOI iHpopMauiiiHoi iHppacTpykTypu (PK 14).

OcCHOBHI 3aBJaHHS HaBYAJIbHOI JUCIUILIIHH.
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3rifHO 3 BHUMOTraMH OCBITHBO-TIPO(ECiHHOI MporpaMu CTYAEHTH MiCIsS 3aCBOEHHS HaBYaIbHOT
JTUCLUIUIIHU MalOTh IIPOJAEMOHCTPYBATH TaKl Pe3y/IbTaTH HABYAHH:

- TPOEKTYBaTH, pPO3POOJATH Ta aHAII3yBaTH aJrOPUTMHM pPO3B’A3aHHSA OOYMCIIOBAIBHUX Ta
JIOTIYHUX 3a/1a4, OI[IHIOBAaTH €(QEKTUBHICTh Ta CKJIAIHICTh aJTOPUTMIB Ha OCHOBI 3aCTOCYBaHHS
(opmanbHUX MoJenell anropuTMiB Ta oduncmoBanbHuX GyHkuii (ITP 5);

- BUKOPHUCTOBYBAaTH MEPEKHI TEXHOJIOTII, apXiTEKTypH KOMII IOTEPHUX MEPEK, MaTH MIPAKTUYHI
HaBUYKH TEXHOJIOTIT aIMIHICTPYBaHHS KOMIT IOTEpPHUX Mepex Ta ix mporpamuoro 3abe3neueHus (I1P 14);

- pO3yMITH KOHIENIi0 1HMOpMaIiiHOT OEe3MeKH, TPUHIUIK Oe3MEYHOr0 TMPOSKTYBAHHS
IporpamMHoro 3abesnedyeHHs, 3abe3neyyBaTi Oe3reKy KOMIT IOTEpPHHX MepeX B yMOBaxX HEMOBHOTH Ta
HeBU3HaueHocTi BuxigHux aanux (I1P 16).

2. IIpepexkBi3uTH Ta MNOCTPEKBI3UTHM IMCUHUILIIHM (Micle B CTPYKTYPHO-JIOTi4Hiil cxemi
HABYaHHS 32 BiINIOBIIHOI0 OCBITHHOK MPOrPaMoIo0)

Jlyis ycminmHOTo 3aCBOEHHS TUCIUIUIIHM HEOOXITHI 3HAHHS Ta YMIHHS 32 TaKUMHU NUCHUIUTIHAMH SIK
«AnroputMmizanis Ta nporpamyBanHsa. Yactuna 1. ba3oBi kKoHLeINIi mporpaMyBaHH», «AJITOpUTMI3allis
Ta mporpamyBanHs. Yactuna 2. [lpomenypHe mporpamyBaHHs», «OmepariitHi cucreMmn», «O0'€KTHO-
OpIEHTOBAHE MPOTPAMYBAHHS.

[Ticns BUBYEHHS AMCHUIUIIHM CTYACHTH 3MOXYTh BHKOPUCTATH HAOyTi 3HaHHS Ta BMIHHS TpU
BHBUYCHHI: «MeTOJM Ta CHCTEMH INTYYHOTO IHTEIIEKTY», «MOJCIIOBaHHSI CHCTEM B CHEPreTHIN», Ta
JTUTUIOMHOMY TPOEKTYBAHHI.

3. 3MicT HABYAJIBLHOI TUCIUILTIHA

Tema 1. Beryn no [oT;
Tema 2-3. Apxitektypa loT-mepex;
Tema 4. IlinkmoyeHHs: cMapT-00'€KTiB;

4. HagpuaubHi MmaTepiaiau Ta pecypcu

bazosa nimepamypa:

1.  Ounemenko JI.M. [IporpamyBanus npuctpoiB Intepuety peueii / JI.M. Onemienko, S1.B. Xinko. —
K.: KIII im. Irops Cikopcekoro, 2019, — 47 c.

2. Benukuii O.A. MiKpOKOHTpPOJEPH Ta MIKPOIPOILECOPHA TEXHIKA: METOAMYHI BKAa3iBKH JIO
NPaKTUYHUX 3aHATH AJIs 3700yBaviB OCBITHbO-NIpodeciiiHoi mporpamu «KoMIr’ roTepHa iHXeHepis» ramysi
3HaHb 12 IHdopmamiiii TexHonorii cneuiaabHocTi 123 Komm’roTepHa iH)XeHepis JeHHOI (opmu
HaBuaHHs / ykinag. O.A. Bemukuit — Jlynpk: TK Jlynskoro HTY, 2019. — 80 c.

3. Hosampkuit  A.O. MikpomnpomecopHi Ta  MIKPOKOHTpoJiepHi — cuctemu. YactuHa 1.
MixkponporecopHi cuctemu. [linpyunuk. - Kuis: KIII im. Iropst Cikopcskoro, ITomitexnika, 2020. — 361
C.

4. HoBaupkuit A.O. MikpompouecopHi Ta MiKpoKOHTpoJepHi cuctemu. Yactuna2. [IpoexTyBaHHS
MikponpornecopHux cuctem. [ligpyunuk. — Kuis : KIII im. Irops Cikopcbkoro, 2021. — 462 c.

5. Psabenbkuit B.M., Ymkapenko O.O. IIporpamoBaHi eneKTpOHHI CUCTEMHU KepyBaHHs, 300py Ta
00poOku iH(popmarrii. - Mukomnais: Limion, 2021. — 490 c.

6. Dac-Nhuong Le, Chintan Bhatt, Mani Madhukar. Security Designs for the Cloud, IoT, and Social
Networking. CRC Press, 2020.

7. Security and Privacy in Internet of Things (IoTs). Models, Algorithms, and Implementations. Fei
Hu. CRC Press, 2016.

Jlooamxosa nimepamypa

1. Sathish Janani. Learn Arduino Products: All Arduino Boards, Tech Specs, Comparison, Software,
Hardware, Code Functions. Amazon.com Services LLC, 2021

2. Introduction to IoT (Cisco Networking Academy) [Enexrponnwuii pecypc]. — Pexxum mocrymy:
https://www.netacad.com



https://www.netacad.com

3. Arduino Documentation [EnexTpoHHMI pecypc]. — Pexum JOCTYIy:

https://www.arduino.cc/en/Tutorial/HomePage
4.  Arduino Tutorial [EnexTponHuit pecypc]. — Pexum JOCTYILy:

https://www.tutorialspoint.com/arduino/index.htm

HaBuyaiabHH KOHTEHT
5. MeToauka onaHyBaHHSI HABYAJIbHOI IUCHUILTIHU (OCBITHHOI0 KOMIIOHEHTA)
Jlekuivini 3aHATTH

Tema 1. Beryn go loT

EBomroniiiHi eranmu po3BUTKY Mepexi [HTepHer. YUeTBepTa npomucioBa pesomronis (Bix [aaycrpii
1.0 mo Immyctpii 4.0). IlepeBaru loT mns po3ymuHux minkmodyenux Oyniens. Llugposa cremns.
ITepeBarn PoE. Konseprenmiss IT 1 OT. 3akonnm Ykpainu, mo periameHTyrTh poboty IoT.
MikHaApOIHI CTaHAAPTH, 110 periaMeHTyoTh podoty IoT.

Tema 2-3. Apxitekrypa loT-mepex

Apxitektypa koprnopatuBHoi IT-mepexi Ta loT-mepexi. YHikambHI mpobiemMu Ta apXiTeKTypHi
2 mozeni [oT. mpaiiBepu loT. CrannmaptuzoBana apxitektypa oneM2M IoT. CranmaptuzoBana
apxitektypa BeecBitHboro dopymy loT (IoTWF).

Binnosinanehicts IT Ta OT y eranonniit moneni IoT. Mogaens [lepapio uist iepapxii ynpaBiiHHS.
3 | EranonHa apxitektypa ans npomucioBoro IHrepuery peueil. [oT-A. IoT Data Management and
Compute Stack. Core IoT Functional Stack. Yopasninus ganumu IoT i cTek 004K CIICHD

Tema 4. Ilinkj04eHHs cMAPT-00'€EKTIB

[TigxmtoueHHs cMapT-00'€KTIB. TEXHOJNOTi MiJKIIOYEHHS pPO3yMHHUX 00’ekTiB. Mepexi 3
oOMexxennmu By3namu. lIBuakicTh mepegavi 1aHUX 1 MPOMYCKHA 3/IaTHICTh. TEXHOJOTI JOCTYITy
4 |IoT. IEEE 802.15.4. IIpoTokonbHi CTekH. BHCOKOpiBHEBMH NpPOTOKONBHHMI cTek ZigBee.
Apxitektypa LoRaWAN. besneka LoRaWAN. Heminen3zoBani LPWA Ttexnonorii. NB-IoT Ta
i Bapianii LTE. Bapiantu posropransas NB-IoT. WirelessHART. Thread.

JlabGopaTopHi 3aHATTA

No 311 Hassa KinbkicTs ay.
T'OJIMH
1 MopaemnoBanHs GyHKIIOHYBaHHS IpUcTpoiB loT 2
2 [Iporpamysanns npuctpoiB SBC i3 BukopucTtanssm Python 2
Bceboro 4
6. CamocrTiiina po0oTa cTyjaeHTa
Ne HasBa Temu, 1110 BUHOCHUTBCS HA CAMOCTIHHE ONpAIFOBAaHHS Kimbxicts,
3/ ’ rogua CPC
1 CTBOpeHHS npocToi Mepexki 3 Bukopuctanusam Cisco Packet Tracer 4
2 Tunu npuctpoiB [oT, sKi MiAKIIOYAITHCA 0 MEPExKi 4
3 OcHoBu nporpamyBanHs B Blockly 4
4 [Tpuknaau Bukopucranus RFID Texnomorii B 0T 4
5 Tpamumiitna mepexkxa SCADA. IEC 61850 4
6 ITpoTokon nepegadi Tenemetpii yepes yepry nosigomiaeHb (MQTT) 4
7 OOMexeHuit mpoToKko 3acTocyHKIB (CoAP) 4
8 Ityunwmii intenekT (I1II) Ta #oro pons B IoT 6
9 | Ilporpamysanssi B Python (Python IDLE) 4
10 | CucteMHu MacoBOro mapajeabHOro 00poOIeHHS JaHUX 4
11 | Exocucrema Hadoop. Apache Kafka, Apache Storm ta Apache Flink 4
12 | Lambda Architecture 4
13 | Apxitekrypa Converged Plantwide Ethernet (CPWE). 4
14 | Bukopuctanns IoT y npomucaoBux goaarkax (Industrial IoT) 6
15 | be3neka NpoMHCIOBHX MEPEK 6
16 | 3acTocyBaHHS MaTMHHOTO HaBYaHHS st [oT 6
17 | Bukopucranus mudpyBanHs s 3a0e3neucHHs 6e3neku [oT 6



https://www.arduino.cc/en/Tutorial/HomePage
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18 | ApxiTekTypa po3noaiaeHux oounciens s loT

19 | IIpoekt IoT mis rpomaackkoi Oe3mexku

20 | [Iporpamui miatdhopmu s po3pooku [oT pimieHb

NN [N D

21 | CtBopeHHss po3ymMHHX KOHTpakTiB (Smart Contracts) s aBToMaTH3allil
Tpan3akitii B IoT mepexkax

22 | [Ipunnunu noOyaoBu iHTeaekTyanbHuX MicT (Smart Cities) Ha 6a3i [oT 6

Bcroro 108

IMosiTHKa Ta KOHTPOJIH
7. IMoJgiTuka HABYAJBHOI JUCUMILTIHUA (OCBITHHOI0 KOMIIOHEHTA)

Jlis yCHIIIHOTO TPOXOPKEHHS KypCy Ta CKJIAJaHHA KOHTPOJIbHUX 3aXO0JiB HEOOXITHHUM €
BHBYCHHS HAaBYAJBHOTO MaTepialy 3a KoxkHowo Temoro. Cremnudika Kypcy mnepemdadae HaOyTTA
CTYACHTOM HEOOXiIHOTO piBHS NMpodeciifHuX 3HaHb Yy cepi MPOEKTYBAHHS apXITEKTYPH Ta KOMIIOHEHTIB
IoT mepex, po3poOku, BIpPOBaKEHHS i ympaBiiHHA [oT-pimeHHsMH, IHTETpYBaHHS PI3HOMaHITHUX
MPUCTPOIB Yy €AMHY EKOCHCTEMY, a TaKO)X MOHITOPHHTY Ta 3a0e3leueHHs O€3MeKH JaHUX 1 CHUCTEM.
KoxeH cTyaeHT moBWHEH O3HaHOMHUTHCS 1 ciigyBatu [lojokeHHIO TPO akajeMivuHy J0OpOYECHICTh,
CraTyTy 1 pO3NOPSAKY JHS YHIBEPCHUTETY.

. BiaBinyBanHs Jekiid Ta J1a0OpaTOpPHUX 3aHATh, a TaKOX BIJACYTHICTh HAa HHUX, HE
OLIHIOETHCS.
. [Tix gac 3axucTy J1abOpaTOPHUX POOIT CTYACHT Ma€ MPOJAEMOHCTpPYBaTH po3podieHi [oT

CerMEHTH, MPOrpaMHi KOAU Ta pe3yJbTaTd iX BUKOHAHHA, SAKI HEOOXIJHI JAJIS YHPABIIHHS €JIEeMEHTaMH
MMPOEKTOBAHUX MEpeX. Y BHUIAJKY JAUCTAHIIINHOI (OpMU HaBYaHHS 3aXUCT B1AOYBa€TbCS Ha BIAMOBITHIN
KOH(epeHIIii IUIIXOM JIEMOHCTpALlii eKpaHa.

. [ToniThka Ta MPUHIIUIIK aKaJAeMI4HOI 10OpoYeCcCHOCTI BU3HavYeH1 y po3niii 3 Koaekcy decti
HarionanbHOro TeXHIYHOTrO yHiBepcuTeTy YkKpaiHu «KuiBChbKMH MOMITEXHIUYHUHM 1HCTUTYT iMeHi Irops
Cikopcbkoroy. [leranpuime: https://kpi.ua/code.

. Hopmu ertnunoi mnoBeninku HopMu eTHYHOT MOBEOIHKM CTYJEHTIB 1 MpaIliBHUKIB
BU3HaueH1 y po3aun 2 Kogekcy decti HamioHanbHOro TexHIYHOTO yHiBepcutery Ykpainu «KuiBcbkuii
noJiiTexHIYHu# iHCTUTYT iMeHi Iropst Cikopeekoroy». JletanpHime: https://kpi.ua/code.

8. Buayn KOHTPOJIIO Ta peliTHHIOBA CHCTEeMA OLiHIOBaHHA pe3yJbTaTiB HaB4aHHs (PCO)

1) PelTHHT cTyieHTa 3 KpeAUTHOT'O MOJYJIS CKIIQIAa€ThCs 3 OalliB, 1110 BiH OTPUMYE 3a:
- BUKOHAHHS Ta 3aXUCTY 2 J1abopaTOpHUX POOIT;
- BUKOHAaHHA | MOJIyJTbHOI KOHTPOJIBHOT poOOTH;
MakcumanbHa KUTBKICT OalliB 3a BC1 3aBAaHHS, BUKOHAHI B CEMECTPI, TOPIBHIOE:
30 x 2 (maboparopui podotu) +406anis (MKP) = 100 Ganis.

2) Kpurepii HapaxyBanHs 6aiiB

2.1.  OuiHrowThCs 2 nadopaTopHi poOOTH, ependadeHi mporpamMo. MakcuMaibHa KUTbKICTh
6aniB — 30*2 = 60 OamiB. PeliTuHroBi 6amu KOXHOI poOOTH CKJIAAAIOThCsA 3 OAajiB 3a MPaBUIBHICTD
BukoHaHHs (Bix 0 mo 20) Ta 3axuct podotu (Bix 0 go 7), 6aiiB 3a opopmiieHHs TPOTOKOIYy podoTtu (Bix 0
10 3).

2.2. MakcuMaibHa KUTBKICTh 0ajIiB 3a MOIYJbHY KOHTPOJIBHY poO0Ty aopiBHioe 40 Gamis. Ha
MOJIyJIbHY KOHTPOJIbHY pOOOTY BHHOCUTBCS /IBa NMUTAHHs. 3a KOXKHY BIPHY BIINOBiJb Ha 3aIUTaHHS
HagaeTbes 20 OaiB.

YMOBHU A0IYCKY 10 3aJIiKy: MiHIMaJlbHa KUIbKICTh HaOpaHux O6ainis — 60 (60%).

3)Pe3ynbTaTi BUKOHAHHS 3a1IKOBOT KOHTPOJIBHOI poOOTH OLiHIOETHCA 32 100-0a1bHOIO IIKAJIOKO.

biner 3anikoBOi KOHTPOJBHOI pOOOTH CKIAAA€THCA 3 JBOX TEOPETUYHHX MUTAaHb Ta OIHOIO
NPaKTUYHOTO 3aB/aHHs. BaroBuii 6an koxkHOro TeoperuyHoro nuranHs — 30 Ganis, 3aBganHa — 40 Oanis.

MakcumanbHa KUTBKICT OalliB 3a CKJIAJJaHHs 3QJ1IKy JIOPIBHIOE

30 6aniB *2 + 40 Ganis = 100 Ganis.

TeopeTnuHa YacTHHA OLIHIOETHCSA TAKUM YHHOM:




d MpaBWJIbHA YiTKO BHKJIAJIEHA, TOBHA BiAMOBiAbL — (He MeHIe 90% moTpiOHO iHpopMaIrii)
—27-30 O6amnis;

. JIOCTaTHBO MOBHA BIANOBIAL (He MeHIe 75% mnoTpibHo1 iHpopmarii) — 23-26 Gais;
. HernoBHa BiANOBiAL (He MeHIe 60% noTpioHoi iHpopmaii) — 18-22 6anu;

d He3a10BlIbHA BiaHoBigs — 0 OaiB.

[IpakTruHe 3aBAaHHS OIIHIOETHCS TAKMM YHHOM:

. MOBHE, 0E€3IOMUIIKOBE PO3B’3yBaHHs 3aBAaHHs — 36-40 Oanis;

d MOBHE, PO3B’sI3yBaHHS 3aBJIaHHS 13 HECYTTEBUMU HEBIIMOBIIHOCTAIMHU — 30-35 OatiB;
o 3aBJIaHHS BUKOHAHE 3 IEBHUMH HeloaikaMu — 24-29 Oais;

d 3aBIaHHsg He BUKOHaHO — () OaiB.

4) PeifTunHroBa oOIliHKAa 3a ceMecTp 3a OaXaHHAM CTY/JE€HTAa BHU3HAUAETHCS OJHUM 3 TaKHX
CIOCO01B:

- KUIBKICTh 0ajiB, OTPMMAHUX 3a CTAPTOBOIO IIKAJIO0, 00

- pe3ynbTaT BUKOHAHHS 3aJ11IKOBOI KOHTPOJIEHOI pOOOTH (TOJII HE BPaxOBYIOThCS Oasid, OTPUMaHi B
CEMECTpI, 32 YMOBH, 1110 iX KUIbKICTh He MeHIIe 60).

Tabauis BiAIOBIIHOCTI PEUTHHTIOBUX OalliB OI[iIHKAM 3a YHIBEpPCUTETCHKOIO IIKAJIOK0:

Banmu Omiuka
95 - 100 BigMminHO
85 - 94 Jyxe nobpe
75 - 84 Job6pe
65 - 74 3a10BUIBHO
60 - 64 JoctaTHbo
Menie 60 HesanoBiibHO
R < 40: nezapaxoBani 1abopaTopHi poOOTH He nomymieno
a00 He BUKOHAHI 1HIII YMOBH JIOIYCKY

9.lonatkoBa indgopmanisi 3 TMCUMILTIHA (OCBITHBOTO KOMIIOHEHTA)

[Tepenik muTaHb, IKi BUHOCATHCS HA CEMECTPOBUN KOHTPOJIb:

Brume mmudporoi tpancdopmartii Ha 6i3HeC;

[HTENeKTYyaIbHUH «PO3yMHUID NPUCTPIN Ta IHTENEKTYaIbHUNA CEHCOP;
CtBopeHnHs npoctoi Mepexi 3 Bukopuctanasm Cisco Packet Tracer;
Tunu npuctpois loT, siki miIKITIOYAIOTHCS 10 MEPEXKi;

[TepeBaru Ta Hepomiku npuctpois loT;

OcnoBu nporpamysanHs B Blockly;

[IporpamyBanus B Python (Python IDLE);

Ocob6mmBoCTI BUKOpUCTaHHSA Y cucteMax [oT «Benukux» JaHux;.
AHai3 BenuKkux HabopiB gaHux 3 npuctpois [oT;

10. IITyunwnii inTenexr (ILI) ta ioro pons B [0T;

11. Mammnune vapuanus (MH) B [oT;

12. Kom6inyBanss pitens Blockchain, 1111 ta [oT;

13. AiropuT™MH MaIIMHHOTO HABYAHHS JUIs aHaTi3y AaHux [oT;

14. OcobnuBocCTi 3axucty cepenopuiia [oT;

15. ®i3uuna 6e3mneka loT npucTpois;

16. 3axuct nepconanbHux nanux B [oT;

17. Bukopuctanus mudpyBaHHs s 3a0e3nedeHns oesneku [o0T;
18. Buau Ta 3acobm 3axucty Bij 3arpo3 B Mepexax [oT;

19. TIpoTokonu nmepenadi ganux y mepexax [oT;

20. Texnouorii 38's13ky st [oT (Wi-Fi, Bluetooth, Zigbee);

21. EneproedektuBHicTh MpUCTpoiB 10T;

22. Mpuknaau Bukopucranas RFID Texuosnorii B [oT;

23. Posb XMapHUX 0049HnCIIeHb y cucteMax [oT;

24. B3aemopis loT mpucTpoiB 3 XMapHUMU CepBicamy;

25. ApxiTekTypa po3noaiienux oounciensb st [oT;

e Al



26. BukopucraHHs CCHCOPHUX Mepex y cuctemax [oT;

27. ApxiTekTypa CEHCOPHHX MEPEK;

28. Tligxrouenns cencopis 1o [oT mepex;

29. MonemoBanHas Mepex [0T 3 BUKOpHCTAaHHSAM CUMYJISIIHHUX IHCTPYMEHTIB;
30. INporpamsi miatdopmu st po3podku [oT pimieHs;

31. Bukopucranns [oT y mpomucioBux goaarkax (Industrial IoT);

32. IpuHuunu noOyAoBM iHTenekTyansHux MicT (Smart Cities) Ha 6a3i [oT;
33. 3acrocyBanHss [0T B CiTbCHKOMY TOCIIOIAPCTBI;

34. Ponb [oT B 0XOpoHi 3110pOB's;

35. Buxopucranss loT B tpancnioptHux cuctemax (Connected Vehicles);
36. 3akononaBue perymoBanHs [0T;

37. Crangaptu 6e3nexu s [oT.

Pobouy nporpamy HaBuanbHOI AUCUUILIIHY (cuiadyc) «OcHoBu TexHouorii InTepHery peudeii (IoT)»:
Cxnaneno nouentom kadeapu LITE k.1.1., nou. JIaGxkuachkuM Bonoaumupom AHaToNIHOBUYEM

Vxsaneno kapeaporo IITE (mporokon Ne 22 Bin 25.06.2025)
[Toromxeno Meroanunoro komicieto HH IATE KIII im. Irops Cikopcbkoro (mporokon Ne 9 Bix

27.06.2025)




