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. Onuc oCBITHHLOI0 KOMIIOHEHTA

I'any3b 3HaHDb,

. crneniajJbHiCTh, ]
HaiimenyBanHs . .o XapakTepuCTHKA OCBITHHOI'O
. OCBiTHAI-TIpOdeciiiHa
IOKA3HMKIB KOMIIOHEHTA
nporpama,
OCBITHill CTYIiHb
BubipxoBuii
/lenna popma HAaBYAHHA
E Ilpupoannui Hayku, Pik HaBuanus 1

MaTeMaTHKa Ta CTATHCTHKA N
Cemectp 2-uit

Kinbkicts
TO/IMH/KPeIUTIiB E6 Ilpukaanna ¢izuka ta Jlekwii 10 rog.
12074 HaHoMarepiain IIpakTuyHi po6otu 14 rox.
Ilpuxianna gizuka Camocriiina po6ora 88 rog.
IH/13: Hemae Marictp KoucyabTamii 8 rop.
®opmMa KOHTPOJIIO: 3aJTiK
MogBa BUKJIaJaHHA Ykpaincbka

I1. Indopmanist npo Buk;Iaga4a
[TIIT: HoBocax Onekciii BosiogumupoBud
HaykoBuii cryminb: kanaunaT ¢i3.-Mat. HayK
Buene 3BaHHS: TOLEHT
[Tocana: noueHT kadeapu ekcriepuMeHTanbHOI (Pi3UKH, 1H(HOPMAIIMHUX Ta OCBITHIX TEXHOJIOT1H
KonTaktHa indopmaris: Ten. 0669348463, e-mail: novosad.oleksiy@vnu.edu.ua
i 3ana7h: http://94.130.69.82/cgi-bin/timetable.cgi

II1. Onuc ocBIiTHHLOI0 KOMIIOHEHTA

1. AHOTaNist OCBITHBLOI0 KOMIIOHEHTA

Cunabyc BubOipkoBOro ocBiTHbOro KommnoneHTa «Texnonorii SMART-cucrem» cknageHo 3
ypaxyBaHHSIM MOXJIMBOCTI (hOpPMYyBaHHS 1HJMBIAyaJbHOI OCBITHBOI TpaekTOpii 3100yBayiB OCBITH
Jpyroro (MaricTepchbKoro) piBHs.

SMART-texnomnorii (IoT, Al, Big Data, apromaru3anisi) aenaini Oijble iHTETPYIOTHCS B
Hamle XUTTS. BOHM BUKOPUCTOBYIOTBCS y Hayll, Ol3HECi, MEAMIIMHI, OCBITi, MOOYTI Ta I1HIIUX
chepax. BuBuenns rexnonorii-SMART cucrtem € HaA3BHUYaHO BOKIIUBUM JIJIs1 3100yBaviB OCBITH,
OCKLUJTBKH BOHO BIJIKpUBA€E TIEPE]l HUMH IITUPOKI MOKIIUBOCTI JIJIT OCOOUCTOTO PO3BHUTKY, Kap'€pHOTO
3pOCTaHHS Ta aJanTarlii 10 Cy4acHOTO CBITY.

2. Mera i 3aB1aHHSI OCBITHHLOI0 KOMIIOHEHTA
MeTta BuBYeHHSI OCBiTHHOro KommoHeHTa «Texnomnorii SMART-cuctem» momsrae B
TOMY, 1100 HagaTH 3700yBayaM OCBITH TEOPETUYHI 3HAHHS Ta MPAKTUYHI HaBUYKH 3 PO3POOKH,
IporpaMyBaHHsl Ta BIIPOBA/DKEHHS MPUCTPOIB 1 CHCTEM, IO MPAIOIOTh Ha OCHOBI Smart-



TEXHOJIOT1M Ta TexHojorii I[HTepHeTy peuel, 13 BHKOPHUCTAHHSM CYYaCHHX METOJIB OOpOOKH
JAHUX, IITYYHOTO IHTEJIEKTY Ta aBTOMATU3ALlii.

3aB1aHHA OCBITHHLOIO KOMIIOHEHTA TOJSTrae B TOMY, 100 O3HAOMHTH 3700yBadviB 3
NPUHIUIIAMHA POOOTH CMapT-CUCTEM Ta apXitektyporo loT-pimens; copmyBaTi BMiHHA 0OUpaTu
amapaTtHy MiatopMy Ta KOMIIOHEHTH Juis CTBOpeHHs loT-mpucTpoiB; pO3BHHYTH HAaBUYKH
inTerpauii 10 T-npucTpoiB 3 XMapHUMU CepBiCaMHU Ta JIOKaJIbHUMH CEpBEPAMU; JaTH 3HAHHS 3 OCHOB
0o0poOKM JaHMX, MAalIMHHOTO HaBYaHHS Ta aBTOMaTH3alii MpOLECiB y CMapT-CUCTEMaXx;
03HAMOMHUTH 3 NMUTAHHAMH KiOepOe3reKH, 3aXUcTy JaHuX 1 craHaapTiB cymicHocTi B [oT; cipusatu
PO3BHUTKY 3aTHOCTI MpaIfoOBaTH HaJ IHHOBAI[IHHUMH MTPOEKTAMU B TalTy31 Smart-TeXHOJIOTIH.

3. Soft skills

[Ticns BuBYEeHHS OCBITHBOrO KommoHeHTa «TexHosorii SMART-cuctem» 3100yBady OCBITH
po3suHe Taki Soft skills:

1. Kputnune MucieHHs (3IaTHICTh aHAMi3yBaTH TEXHIUHI pIIIEHHS, ITOPIBHIOBATH
IbTEPHATUBH Ta OOMPATH ONTHMAIBHUI BapiaHT).

2. KpearuBHicTh Ta iHHOBAIliliiHEe MHUCIIEHHs (TeHEpYBaHHS HOBHUX i€l JJIs MPOEKTIB y cdepi
IoT, Al ta aBTOMaTH3al1ii).

3. Komangna poGora (edexTHBHA B3a€MOMAiS 3 IHIIMMH pO3POOHHKAMH I dYac
npoekTyBanHs SMART -cuctem).

4. KomyHikarlifiHi HaBUYKHM (BMIHHS diTKO TIOSCHIOBATH TEXHiuHi iaei Kosieram Ta
3aMOBHHUKaM).

5. TlpoekTHuii MeHemkMeHT (IUIAaHYBaHHS, OpraHizaiis Ta KOHTpPOJb €TamiB pPO3POOKH
SMART -npuctpoiB).

6. AnantuBHicTh (34aTHICTH INBUAKO pearyBaTd Ha TEXHOJIOTIYHI 3MIiHH Ta HOBI
IHCTPYMEHTH).

7. TlpobneMHO-OpiEHTOBAaHE  MHUCIICHHS  (3HAXO/KCHHS  pIlIeHb Uil TEXHIYHHX 1
opraHizaniiHUX 3aBJaHb).

4. CTPYKTYpa OCBITHHOT0 KOMIIOHEHTA

Ipakr.| Ca Dopua
Hasgu 3micToBHX MoayTiB i Tem Veboro | Jek. | PAkT: Y | Kone. KOHTP./
pob. | pod. Bam
3microBuii MoayJsb 1.
Tema 1. Beryn. Smart-rexnosorii Ta loT: ocHOBH I1P/14
. 25 2 4 17 2
Ta MPUKJIAH] ACTIEKTH. I1P/14
Tema 2. Po3poOka anapaTHUX pillleHb Uit Smart- o5 9 4 18 1 I1P/14
IIPUCTPOIB. I1P/14
Tema 3. IlporpamyBanHa Ta inTerpauisa loT- 23 9 9 17 2 I1P/15
CHCTEM.
Tema 4. IntenextyanbHa 00poOka nanux: Al, Big 23 9 9 18 1 I1P/15
Data Ta aBTomMaTu3anis.
Tema 5. be3neka, craHgapTy Ta TPEHIU PO3BUTKY o4 9 9 18 9 I1P/14
Smart-TexHooriH.
Pa3om 3a moayJiem 1 120 10 14 88 8 100
Bceworo roqun/Badtis 120 10 14 88 8 100

*®opma koHTpoIt0: [TP — BUKOHAHHS Ta 3aXUCT MPAKTHYHOI POOOTH.




3aB1aHHs 1JI CAMOCTIHHOI0 ONPALIOBAHHS.

CamocriitHa po6oTa 3700yBaviB OCBITH — OCHOBHHI BHJ] 3aCBO€HHS HABYAJILHOTO MaTepiary
y BUTBHUH BiJl ayTUTOPHUX 3aHATH 4ac. [1i1 yac camocTiiiHOT poOO0TH 37100yBay OCBITH OINPAI[bOBYE
TEOPETUYHMI MaTepiay, BUKOHYE 1HAWBIAyalbHI 3aBIaHHs, IPOBOJAUTH HAYKOBO-JOCITIIHY POOOTY
tomo. CamocTiifHa po0OoTa 3700yBadiB OCBITH OLIHIOETHCS MiJ Yac IMOTOYHOTO KOHTPOJIIO.
CawmocriitHa po6oTa 3100yBadiB OCBITH BKIIIOYA€ B celde:

OmpairroBaHHs Ta 3aCBOEHHS JIeKIiiHOTO MaTepiany - 20 roa. [lepeBipka 3a1HCHIOETBCS 1T
4yac MPaKTUIHUX POOIT.

[TinroroBka 10 mpakTUYHUX poOIT - 28 rox. IlepeBipka 3M1HCHIOETHCS i Yac MPaKTUIHUX
pOOIT.

BuBueHHs Tem, 10 HE pO3MIIAAaOThes B Kypcel jgekiiit - 40 rox. [lepeBipka 3ailiCHIOETBCS
i Yac BUKOHAHHA NPAKTUYHUX POOIT.

Ne Kinbk.
Ha3Ba Temn

3/m TONH

1 Tema 1.IcTopist po3BuTKY Smart-cucrem. 8
2 Tema 2. Interpamis 3 6e3aporosumu Texuomorismu (Wi-Fi, Bluetooth,
) 8
ZigBee, LoRa).

3 Tema 3. [Iporoxonu oominy nanumu (MQTT, HTTP, CoAP) 8
4 Tema 4. Bukopucranus AI/ML ms ananizy nanux loT-npuctpois 8
5 Tewma 5. Tennenuii maitOyTaboro: 6G, uudpoi IBIHHUKH. 8
Pa3zom 40

1V. ITouiTHKA OLiHIOBAHHSA

[loniThka OILIHIOBAaHHS pe3yNbTAaTIB HaBYaHHS 3/700yBayiB OCBITH PErJIAMEHTYETHCS
MOJIOKEHHSAM MPO TOTOYHE Ta IIiJICYMKOBE OLIHIOBaHHS 3HaHb 3700yBayiB BHUIOI OCBITH
Bonuncbkoro HamioHanpHOro yHiBepcutTeTy imeHl Jleci Ykpainku Bin 26 depBHA 2025 poky

(https://is.gd/hhhm13).

BinBimyBaHHS JIeKIiil Ta BIACYTHICT, Ha HHMX 3700yBauiB OCBITH HE OIiHIO€ThCS. OJIHAK,
pPEeKOMEHIyeThbes 3100yBayaM OCBITH BiJBIyBaTH JEKIIHHI 3aHATTS, OCKUIBKM HAa HUX JOKIAIHO
BUKJIQJIa€TbC TEOPETUYHHUI MaTepial Ta pPO3BUBAIOTHCS NPAKTHUYHI HABUYKH, HEOOXIAH1 AJs
YCHIITHOTO  3aBepiieHHs Kypcy. Cucrema OIIHIOBaHHS JaHOTO OCBITHBOTO KOMIIOHEHTA
OpIEHTOBaHA Ha OTPUMaHHS OajiB 3a aKTUBHICTH 3700yBadya OCBITH, a TaKO BUKOHAHHS HUM
3aB/IaHb, K1 3/1aTHI PO3BUHYTH MPAKTUYHI YMIHHS T4 HABUYKHU.

IloTouHuMi KOHTPOJIb 3IMCHIOETHCS MiJ] Yac MPOBEAEHHSA NMPAKTUYHUX 3aHATh 1 Mae 3a
METy TMEepEeBIPKY PIiBHS MiJrOTOBICHOCTI 300yBadiB OCBITH J0 BUKOHAHHS KOHKPETHOI POOOTH.
MakcumanpHa KiIbKICTh OaniB 3a motouHuii koHTposnb 3 OK, cranoBute 100 OGamiB. KoxxHa
pakTUYHA poOOTa OLiHIoEeThCS B 14, abo 15 Ganis.

banu mMOTOYHOrO KOHTPONIO 3a KOXHY TEMYy BHU3HAYAIOTHCS OI[IHKOK 3a BUKOHAHY
npakTuuHy poOotu. OrmiHIoBaHHS 37ilicHIOeTbess 1o 10-tm GanpHiM mkam. Koedimient
NepeBe/IeHHs] OLIHKM B Oanmu craHoBuTh 1,4 y BHUMaaky, Koidu 3a poOOTYy MOXHa OTpUMAaTH
mMakcuMyM 14 6aniB (6ar=oyinka+1,4). Konu 3a nabopaTopHy poOOTy MOXKHA OTPUMATH MaKCHMyM
15 GaniB, To KOedili€EHT TIEpeBEAEHHS CTAHOBUTH 1,5 1 T. 1. MakCHUMabHOIO OIIHKOIO (KIJIBKICTIO
0alliB) OIIHIOETHCS POOOTA, BUKOHAHA MPABUIBHO 13 JOKIQJHUMU TOSICHEHHSMH, BYACHO 1
CaMOCTIHHO.


https://ed.vnu.edu.ua/wp-content/uploads/2025/06/2025.-%D0%9F%D1%80%D0%BE-%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%B5-%D1%96-%D0%BF%D1%96%D0%B4%D1%81%D1%83%D0%BC%D0%BA.%D0%BE%D1%86%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F.pdf
https://ed.vnu.edu.ua/wp-content/uploads/2025/06/2025.-%D0%9F%D1%80%D0%BE-%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%B5-%D1%96-%D0%BF%D1%96%D0%B4%D1%81%D1%83%D0%BC%D0%BA.%D0%BE%D1%86%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F.pdf

Ouinka Kpwurepii oniHioBaHH#A 3100yBa4iB 0CBIiTH

3aBiaHHs BUKOHAHE MOBHICTIO Ta 0€3 MOMWIOK. BUKOPUCTaHO oNTHManbHI METOAH Ta
IHCTpYMEHTH. Pe3ynbraté ohopMIICHI aKypaTHO, 3 IMOSCHCHHSAMH Ta JICMOHCTPAIIi€0
pobotu mporpamu/penakropa. € TONATKOBI TMOKpamIeHHS ab0 OCIHIiKeHHS, IO
BHXOJIATH 32 MEK1 BUMOT.

10

9 3aBnaHHs BHKOHAHE IIOBHICTIO, HE3HAYHI HECYTTEBI MOXMOKH Yy pe3yibrarax abo
odopmiteHHI. € Bci HE0OX1HI OSICHEHHS Ta KOPEKTHA JEMOHCTpaIlisi poOOTH.

3aBaHHs BUKOHAHE MOBHICTIO, aJIe € KUTbKa JAPIOHUX TEXHIYHUX YH O(POPMITIOBAIBHUX

8 HEJIOJIIKIB (HAMPUKIIAJ, HETOYHICTh Yy HaJAIITYBaHHSIX IapameTpiB a0do0 BIJACYTHICTh
YaCTUHH KOMEHTAPIB).

7 3aBL[aHHg B JIOMYy BUKOHAHE, e € MOMHUIKA y BUKOPHUCTAHHI ngprMeHTiB a§0
HEBEJIMKI BIIXHUIICHHS BiJl BUMOT. JIeMOHCTpaIlisi Ta MOSICHEHHSI PUCYTHI, aJie HETIOBHI.

6 3aB/aHHs BUKOHAHE YaCTKOBO a00 3 TOMUIIKaMU, 110 BIUTMBAIOThH HA SKICTh PE3YJIbTATY.
OdopmieHHs Ta MOSICHEHHS] MiHIMAJIBHI.

5 Bukonano wmenme 70% 3aBmaHHsS. € cepio3HI MOMWIKH Yy pe3yiabTatax abo

BHUKOPHCTaHHI MTporpaMHuX 3aco0iB. [loscHenHs BiaCyTHI a00 MOBEPXHEBI.

BukoHaHO MeEHINE TIOJIOBUHU 3aBJaHHS, YacTHMHA IHCTPYMCHTIB BHKOpPHCTaHA
HENpaBWIbHO. Pe3ynbTaTu HE BIAMOBIIalOTh BUMOTaM.

BukoHnaHo sume okpeMi KpOKH 3aBIaHHS, Pe3yJbTaT MPAKTHYHO HETPUAATHHHA

3aBnaHHs BUKOHaHE (OPMANbHO, alle pe3yiabTaT HEKOPEKTHHIA.

Cripoba BUKOHATH 3aBIaHHS €, aje 0e3 CyTTEBUX NPAaBUIBHUX €IEMEHTIB.

Ol N Wl b

3aBaaHHs HE BUKOHAHE a00 HE 31aHE.

Ionimuxka wooo odeonaunie ma nepeckiaoants. PoboTa BBaKa€ThCd BUKOHAHOK BYACHO,
SKIIO BUKJIANa4 OTPUMAaB 3BIT 3 1l BUKOHAHHS HE TMi3HINIE KiHIS AOOM HACTYMHOI MPaKTUYHOT
poOoTH. Y BUNAKY, SIKIIO 3/100yBad OCBITH HE BIJBIyBaB OKpPEMI ayJAUTOPHI 3aHATTS (3 MOBAXKHUX
NPUYMH), HAa KOHCYJbTALIAX BIH Ma€ MpaBO BIANpPALIOBATU IMPOMYIIEHI 3aHATTA Ta A0OpaTu Ty
KUIBKICTB OaliB, Ky 0yJ10 BU3HAYEHO Ha MPOIYILEHI TEMHU.

Po6oTu, ki MICTSITH IUIariaT OIIHIOIOTHCS HYIOBUM OanoM. [lim 9ac BHUKOHaHHS
NPaKTUYHUX POOIT, MiJACYMKOBHUX POOIT Ta IHIIMX BUAIB HaBUAIBHOI AISUIBHOCTI 3100yBay BUILOT
OCBITU MOBHMHEH JOTPUMYBATHCsS TMpaBHJ akajeMiyHoi goOpouecHocTi. [IpaBuna axanemiuHoOl
J0OpPOYECHOCTI OTHCaH1 y CTaTTI 42 3aKkoHy VYkpainu ITpo OcsiTy
(https://zakon.rada.gov.ua/rada/show/v-650729-18#Text) ta y Koaekci akageMidHOT J0OpOYECHOCTI
BonuHcskoro HarioHanbHOTO yHiBepcuTeTy iMeHi Jleci Ykpainku (https://is.gd/Yb4S7e).

3100yBay OCBITH Ma€ MPABO OCKAPKUTU PE3yNbTAaTH OLIHIOBAHHS HOTO MISTIBHOCTI IIJISIXOM
HanMcaHHs Jaucta Ha iM’s aupektopa HH®T iHCTUTYTY, y SKOMY apryMEHTOBAHO BKa3aHO 3 SIKUM
3HAYeHHSAM OLIIHKU HOro AisIIbHOCTI BiH HE MOTOKYETHCS.

3rigHo «IlonoxeHHs Npo BHU3HAHHA PE3YNbTATiB HABYAHHS, OTPUMaHUX y (OpMalibHIH,
HeopMaibHii Ta/abo iHpopManbHii OCBITI y BonuHChKOMY HallioHaJIBHOMY YHIBEPCHUTETI iMEHI
Jleci Ykpaiukuy» Bix 29 ceprust 2024 poky (https://is.gd/hcAacZ) 3m00yBady BHUIIOi OCBITH MOXYTh
OyTu 3apaXxOBaHUMU pe3yJlbTaTH HABYaHHS, SIKI OTpUMaHl y ¢opMaibHiii, HepopmaibHil Ta/abo
1H(OpMabHIN OCBITI.

VY nmanomy Kypci mependadeHO 3a0XO4YyBabHI OanyM 3a HAyKOBY MIsJIbHICTH 3700yBaya
OCBITH, 5IKI CTAaHOBJIATH y cyMi He Oinbine 20 GainiB. 3a myOiikalito Te3 I0MOoBiJel Ha KoHpepeHil
JI0JJaTKOBO HAapaxoBYeThCs 3 Oaiu, 3a myOutikaiito cTarTi y (axoBoMy BUJIaHHI 7 OaJiB.


https://zakon.rada.gov.ua/rada/show/v-650729-18#Text

V. llincymMmKoBHii KOHTPOJIb

3ajiKk BUCTABISETHCSA 32 pe3yJlbTaTaMu MOTOYHOI poOoTH 3100yBada OCBITH 32 YMOBH, IO
3100yBay OCBITH BUKOHAB Ti BUJM HAaBYAJIbHOI pOOOTH, AKi Bu3HaueHO cuinadycom OK. ¥V Bumazky,
SKIIO 3700yBad OCBITM HE BiJBilyBaB OKpEeMi ayIWTOPHI 3aHATTS (3 MOBAXHHUX NPUYMH), HA
KOHCYJIbTAI[IsIX BiH Ma€ MpaBo BIANPAIIOBATH MPOIYILEH] 3aHATTA Ta A0OpaTH Ty KUIBKICTh OaliB,
Ky OyJI0O BU3HAYCHO HA MPONYIICHI TEMHU.

VY nparty ckiamaHHS 3adiKy BUKIaJad 3alHdCy€e€ y BIJOMICTh CyMy IOTOYHHMX OaiB, sKi
3100yBad OCBITH HaOpaB i yac moTo4Hoi podotu (mkana Bix 0 7o 100 GamiB). Y Bumaaky, KO
3100yBad OCBITH MPOTATOM IOTOYHOI poOOTH HabOpaB MeHIie sk 60 OaiiB, BiH CKJIaJa€ 3aliK ITiJ
qac JTKBiJaIii akageMiqHol 3a00proBaHoCTi. Y bOMY BUMAAKY Oayiu, HaOpaHi i 9ac TOTOYHOTO
OLIIHIOBAHHS aHYJIbOBYIOThCA. MakcuMaabHa KUIBKICTh OalliB sIka BHHOCHTBCS HA 3aNiK IiJ Yac
nikBigamnii akageMigHoi 3adoprosanocti - 100.

Y oneHb CcKJIagaHHS 3alliKy 3a OCHOBHOIO CECi€l0 3a00pOHEHO MPOBOIUTH JOJATKOBI
ONUTYBaHHS 3/100yBaya OCBITH, a TAKOXK 3/100yBay OCBITH HE Ma€ MpaBa J103/1aBaTh OYIb-SIKHI BH]I
po0iT, mepeabadeHuii cunadycoM OCBITHHOIO KOMITOHEHTY.

Ha 3anik mig yac mikBifamii akajgeMidHOi 3a00proBaHOCTiI 3/7100yBady OCBITH MHOTPIOHO
BUKOHATH 5 3aB/aHb: aTH PO3TOPHYTY BIAMOBIAb Ha 3 TEOPETUYHHMX 3alUTAHHS Ta BUKOHATH 2
MPAKTUYHUX 3aBIaHHs (omucaHi B Oieri). KoxkHe 3aBnaHHs omiHOEThCs B 20 OamiB.

Ilepesik nuTanb Ha 3aJiK

Icropis po3BuTky Smart-cuctem.
Inrerpartist 3 6e3aporoBumu Texuosorismu (Wi-Fi, Bluetooth, ZigBee, LoRa).
[Iporokonu oominy nanumu (MQTT, HTTP, CoAP).
Bukopucranas A/ML st ananizy nanux loT-npuctpois.
Tennenuii MmaitoytHboro: 6G, HUQpPOBi ABIHHUKY.
Konuenmis Smart-rexHosnoriii Ta ix micue B uudposiil TpaHchopMariii.
Apxitektypa loT: npuctpoi, Mmepexi, XMapa, aHaliTHKA.
[Tpuknaau BripoBapKeHHs SMart-texxosorii ta 10T y mpoMHCIOBOCTI, TpaHCHIOPTI,
MEIUIUHI Ta TOOYTI.

9. Bubip MiKpOKOHTpPOJIEPIB, CEHCOPIB 1 MOJTYJIiB 3B’ SI3KY.

10. TIIpororunysanHs Ha Arduino, ESP32, Raspberry Pi.

11. Enepros0epexeHHs Ta aBTOHOMHICTb loT-nipucTpois.

12.  OcHoBM NpPOIIKBKH Ta KOH(ITYpyBaHHs BOYJJOBAHUX CHUCTEM.

13. TIporoxomm oominy ganumu (MQTT, HTTP, CoAP).

14. TligkiarodeHHS 10 XMapHHUX IIATGOPM Ta JIOKATbHUX CEpPBEPIB.

15. Meroau 300py Ta 30epiraHHs BEJIMKUX MacHBIB JIaHUX BiJl CEHCOPIB.

16. Anroputmu MamuHHOrO HaBuaHHs Juist [oT.

17. Ilpuxmagu aBTOMaTH3allli HA OCHOBI JaHUX (PO3YMHI JIAHIFOTHU ITOCTavyaHHS,
a/IalITUBHUMA TPAHCIIOPT).

18. Kibep3arposu Ta 3axuct loT-cucrem.

19. MixHapoHi cTaHAapPTH CYMICHOCTI Ta O€3MeKH.

20. Maiibytre [oT: AloT, uudposi aBiitaukwy, inTerparis 3 AR/VR.

N~ wNE

Ixaja ouiHIOBaHHS 3HAHB 3100yBaviB 0CBiTH

Oninka B 0ajax JlinrsicTuyHa oliHKA

90-100 3apaxoBaHO




82-89
75-81
67-74
60-66

0-59 HezapaxoBano (He00XigHEe epecKIa aHH)

VII. PekoMeH10BaHa JIiTepaTypa Ta iHTepHeT-pecypcH

1. XKXypakoscbkuii b. FO., 3eniB 1.O. Texnomorii inTepHery peueii. HapuanbHui OCIOHHUK.
KIII im. Irops Cikopcbkoro. Kwui: KIII im. Irops Cikopcbkoro, 2021. 271 c¢. URL:
https://ela.kpi.ua/server/api/core/bitstreams/dcd9elaa-8bcc-4e76-b1le0-ed133bf616b2/content

2. AukacoB L.A., Kosup B.IO., Timincekuii O.I'. IHTepHEeT peueit i cMapT TEXHOJOTII:
koHcrekT sekmii. Kuis : KHYBA, 2022 64 c. URL: https://library.knuba.edu.ua/books/10_1 22.pdf

3. Cauenko O. A. Texunomorii Smart Grid: KOHCHEKT JeKIii s 3700yBadiB APYroro
(MaricTepchKoro) piBHS BHIIOI OCBITH JCHHOI Ta 3a04Hoi (opmu HaB4. 31 coer. 141
«EnekTpoenepreTrka, eneKTPOTEXHIKA Ta eJIeKTpoMexaHika». XapkiB | Jlepx. 010TeXHOIOTIYHHHA
yH-T. 2024. 76 c. URL: https://repo.btu.kharkiv.ua/server/api/core/bitstreams/e995f57d-3b9d-4e30-
a379-7afec6977f9a/content

4. Illenesep O. B. Texnonorii IHTEpHET pedell B Cy4yacHil OCBITI: NEPCIEKTHUBH,
ocobnuBocTi // IHHOBamiiina mnenarorika. Opeca. IlpuyopHOMOPCHKUI HAYKOBO-AOCHIIHUN
IHCTUTYT eKOHOMiKM Ta iHHOBamid. 2022. Bumyck 50. Tom 2. C. 210-213. URL:
https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/4d75a531-1af6-4dcc-8fe4-
7a85f317cc23/content

5. URL: https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/4d75a531-1af6-4dcc-8fe4-
7a85f317cc23/content

6. Kpusenko B.M. Inrepuer peueit (IoT): Ttexnomnorii, miaardopmu, 3acrocyBanHs. KuiB :
Bunasunumii 1iM «Kneso-Mormisgacbka akageMis», 2021. 320 c.

7. Ilerpo B.I. llITyunuil iHTENEKT 1 MallMHHE HABYAHHS: OCHOBM Ta 3aCTOCYBaHHS. JIbBIB :
JIpBiBChKa momitexuika, 2020. 280 c.

8. Koasenko 1.0. ABromaru3zaliisi Ta yrnpaBliHHS B Cy4acHUX iH(QOpMAIIHHUX CHCTEMaXx.
Xapki : XHY im. B. H. Kapaszina, 2019. 350 c.

9. KoBampuyk O. M. OcHoBu po3poOku BOymoBanux cuctem. KwuiB : HamionanbHHiA
TexXHIYHUH yHiBepcuteT Ykpainu «KII», 2018. 270 c.

10. JlutBunenko T.I. Bemuki mani (Big Data): meronu Ta texHomorii anamizy. Kuip :
Bunasunumii 1imM «Kneso-Mormisgacbka akageMis», 2022. 310 c.

11. Minoli D. Building the Internet of Things with IPv6 and MIPv6: The Evolving World of
M2M Communications. Wiley, 2020. 320 p.

12. Bahga A., Madisetti V. Internet of Things: A Hands-On Approach. 2nd ed. VPT, 20109.
450 p.

13. Ashton K. How the Internet of Things Changes Everything. Harvard Business Review
Press, 2018. 200 p.

14. Paul Horowitz, Winfield Hill. The Art of Electronics. Cambridge: Cambridge University
Press. 2015. 1255 p.
15. Infobooks. 25+  Electronics Books for Free! Pexum  mocrymy:

https://www.infobooks.org/free-pdf-books/physics/electronics/#-basic-electronics-books-

8


https://ela.kpi.ua/server/api/core/bitstreams/dcd9e1aa-8bcc-4e76-b1e0-ed133bf616b2/content
https://library.knuba.edu.ua/books/10_1_22.pdf
https://repo.btu.kharkiv.ua/server/api/core/bitstreams/e995f57d-3b9d-4e30-a379-7afec6977f9a/content
https://repo.btu.kharkiv.ua/server/api/core/bitstreams/e995f57d-3b9d-4e30-a379-7afec6977f9a/content
https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/4d75a531-1af6-4dcc-8fe4-7a85f317cc23/content
https://dspace.uzhnu.edu.ua/server/api/core/bitstreams/4d75a531-1af6-4dcc-8fe4-7a85f317cc23/content
https://www.infobooks.org/free-pdf-books/physics/electronics/#-basic-electronics-books-

16. Streetman B., Banerjee S. Solid State Electronic Devices 7th Edition. University of Texas
at  Austin, 2016. 621 p. Pexum  gocrymy:  https://rrsdce.wordpress.com/wp-
content/uploads/2018/07/sspd-eee-swapnil.pdf


https://rrsdce.wordpress.com/wp-content/uploads/2018/07/sspd-eee-swapnil.pdf
https://rrsdce.wordpress.com/wp-content/uploads/2018/07/sspd-eee-swapnil.pdf

