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Mporpama HaB4YaNAbHOI AUCLUNAIHN

1. Onwuc HaBYanbHOI AUCUUNAIHK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

Meroro aucuumiing «Po3pobka 3acTtocyHkiB IHTepHeTy pedeii Ta CEHCOPHHX MepeX B

eHepreTuui» € HaOyTTS 3HAHb Ta MPAKTUYHUX HABUYOK BUKOPHCTAHHS CydyaCHHX METOMAIB Ta 3aco0iB 3
pO3po0KH 3acTOCYHKIB [HTEpHETY peuell Ta CeHCOPHUX MEPEkK B eHEPreTUUHIN raimysi.

[Ipeamerom muctumninn «Po3pobka 3acTocyHkiB IHTepHeTY pedeil Ta CEHCOPHUX Mepex» €
nporpaMHe 3a0e3NeueHHs, 110 CIpPsSMOBaHEe Ha PO3poOKY 3aCTOCYHKIB [HTepHETYy peueil Ta CeHCOpPHHX
MEpPEXK B EHEPreTHIll 3 BUKOPUCTAHHSAM CyYaCHUX METOJIB, MiIXO0/1IiB Ta IHCTPYMEHTIB.

OcCHOBHI 3aBIaHHSI KPEIUTHOI0 MOYJIA.
3rifHO 3 BUMOraMu MpOrpaMu HaBYaJIbHOI JAMCLUUILUIIHU CTYACHTU MICIS 3aCBOEHHS KPEIUTHOTO

MOJTYJIsl MalOTh TIPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHSI:

daxoBi KOMIIETEHTHOCTI:

- 3/1aTHICTh aHaNI3yBaTH NpeAMeTHI 00nacTi, GopMyBaTH, KIacu(piKyBaTl BUMOTH J0 MPOTPaAMHOTO
3abe3neuenns (OK 1);

- 3JJaTHICTh PO3pOOJIATH 1 peani3oByBaTH HAyKOBi Ta/abo MpUKIAAHI MPOEKTH Yy chepi iHxKeHepii
nporpamuoro 3atesneuenus (PK 2);



- 3JaTHICTh TPOEKTYBATH apXiTEKTypy NPOTPaMHOr0 3a0e3MEUeHHs, MOJENIOBATH IPOLECH
¢GyHKLIOHYBaHHS OKpeMux miacucteM i moayiis (DK 3);

- 3IaTHICTh 3a0€3Me4uyBaTH SIKICTh porpamMHoro 3adesneuenus (PK 9);

- 3JATHICTh PO3POOJIATH MPOTPaMHi 3aCTOCYHKH IHTEPHETY peueii Ta ceHcopHux Mepex (DK 12).

3rizno 3 Bumoramu OIIIT/OHII ImkeHepis mporpaMHOTO 3a0€3MEeUeHHs IHTENIEeKTyalbHUX KiOep-
GIBUYHMX CHCTEM B CHEPreTHlll, CTYIASHTH IICJIA 3aCBOEHHS HaBYAJIBHOI JWCIHUIUTIHM MAaloTh
NPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYaHHSI.

IIporpamHi pe3yJibTaTH HABYAHHSA:

- OIIIHIOBATH 1 BUOMpaTH €(PEeKTUBHI METOIW 1 MOJEi pO3pOOJICHHS, BIPOBAKEHHS, CYITPOBOIY
MPOrPaMHOTO 3a0€3MEeUeHHS Ta YIPaBIiHHS BiAMOBIAHAMH MPOIIECAMH Ha BCIX €Tarax >KUTTEBOTO IHKITY
(ITPH 2);

- BHUABIATH 1HQOpMaUiiiHi moTpebu 1 kiacudikyBaTh HaHi JUIS MPOEKTYBaHHS IPOTPAMHOTO
3abe3neuenns ([1PH 4);

- po3po0JsTH, aHaNi3yBaTH, OOIPYHTOBYBATM Ta CHCTEMAaTH3yBaTH BUMOTH JIO MPOTPAMHOTO
3abe3neueHus (ITPH 5);

- 3a0e31euyBaTH SKICTh Ha BCIX CTAisX )KUTTEBOTO IIUKITY IPOTPAMHOTI0 3a0e3MeueHHs, y TOMY YUCIi
3 BUKOPHCTaHHSIM PEIICBAHTHUX MOJIEJICH Ta METOJIIB OI[IHFOBAHHS, a TAKOX 3ac00iB aBTOMAaTH30BaHOTO
TECTyBaHHS 1 Bepudikaiii nporpamuoro 3adesnedenns (ITIPH 11);

- KOH}ITypyBaTH IporpaMHe 3a0e3MeUeHHs, KepyBaTH HOro 3MiHAMH Ta pO3POOJICHHIM POTrPaMHO1
JOKyMEHTAIIil Ha BCiX eramax skutreBoro nukiy (ITPH 13);

- IUTaHyBaTH, OPraHi30BYBaTH Ta 3MAIMCHIOBAaTH TECTYBaHHs, BepH(]ikamiro Ta BaliJalio
nporpamuoro 3abesneuenns (ITPH 16);

- 30uparu, aHanmi3yBaTH, OI[IHIOBATH HEOOXIAHY AJI PO3B’A3aHHS HAyKOBHUX 1 MPUKIAJAHUX 3a/1a4
iH(pOpMAIlif0, BAKOPHCTOBYIOUH HAYKOBO-TEXHIUHY JITEpaTypy, 6a3u qanux Ta inmii mkepena (ITPH 17);

- BMITH PO3pOOJISITH MPOrpaMHi 3aCTOCYHKHU IHTEPHETY peueii Ta cencopaux mMepex (ITPH 21).

2. TlpepekBi3nuTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/10TIYHIA CXeMmi HaBYaHHA
3a BignNoBigHOI OCBITHLOIO NPOrpPamolto)

JluciumiiHa CKIa1aeThes 3 OJTHOTO KPEIUTYy.

BuBYeHHS IUCHUIUIIHM CIHPAETbCs HAa 3HAHHS, OTPUMaHi 3a MPOrpaMol0 MOMEpPEAHIX POKIB
HaBYaHHS 3a crenianbHicTioO F2 Imxkenepis mporpamHoro 3a0esnedeHHs. CTyneHTH MarOTh JOCBIA Y
IMIIEPaTUBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 ()YHKIIIOHAJIbHOMY MPOTpaMyBaHHI.

Buknanenuii matepian Moxe OyTH 1HCTPYMEHTAJIbHOIO OCHOBOIO JUJISl MIATOTOBKM MaricTepChbKHX
JUCepTallii.

MixaucuuruIiHapHi 3B’S3KHA 3a0€3MedyIoThCa TUCIUILIIHAMUA — «AHaNiTHKa OOpOOKM IaHWX B
CEHCOpHUX Mepexax», «BigData B eHepretumi» «MaremMaTuyHi METOAM MOJETIOBAHHS CHCTEM 3
po3MnoaiieHuMu napaMeTpamMmu», «Po3pobka mporpamMHOro 3a0e3neueHHs MOOUTBHUX MPUCTPOIBY.

3. CrpyKTypa KpegutHoro moayns

HapuaneHnii
TwxneHb
cemectpy HazBa erany poGotu qac
CPC
1-2 OTtpumanHs Temu Ta 3aBraHHs. [1in0op Ta BUBUEHHS JiTepaTypu 2
3 Po3pobxa KoHIenii CHCTEMU MOHITOPHHTY 2
4-5 [IpoBeneHHs aHami3y: 2
- ICHYIOYHX JaTYUKIB;
- BuOopy mnatdopmu o0poOku Bennkux nanux (Big Data);
- BUOIp MOBH NPOTpaMyBaHHS




6-7 Hamnucanns ckpunra/nporpamu oo 300py JaHHUX 3 JaTYHKIB 4
8-9 ImiTarist HaBaHTa)XeHHS (MIOTOKIB JAHUX) — CUMYJISIIS 2
HaBaHTa)XeHHs 3 naT4nkiB (Big Data)
10-11 3acTocyBaHHS MeTO1iB 00poOku Big Data 4
12-13 Bizyami3zanist 1anux 4
14-15 HanucanHs mosiCHIOBAJIbHOT 3aITMCKH Ta IMiITOTOBKA PE3CHTAIIl 6
16 [TomanHst KypcoBoi poOOTH Ha TIEPEBIPKY 2
17 3axucT KypcoBoi podoTu 2
Bcroro roanu 30

4. 3aBpaHHA KypcoBoi poboTtu

Po3pobutu cucTeMu MOHITOPUHTY:
- IOKA3HUKIB €JICKTPOJIIYNIHLHUKIB,;
- eHeprobe3nexu B OyaiBIi;
- EHeproCIOXUBAHHS TOOYTOBUX TPHIIA/IB;
- JUTSL COHSTYHOT €Heprii;
- EHEePreTUYHOTO MOHITOPHHTY;
- eHEeProeeKTUBHOCTI Oy/1IBETH
Koxna kypcoBa po0oTa CKIa1a€ThCs 3a I’ SITH €TaliB
Tema 1. Po3poOka cucTeMu MOHITOPUHTY TOKa3HUKIB €IEKTPOJIIYHIbHUKIB
Etanu pobotu (3aranbHa poboya rpyna - 14 cTyneHTiB):
1. [TpoBeneHHs aHamizy - 2 CTYACHTHU:
a. ICHYIOUYHUX JIaTYHKIB;
b. BuGopy miarpopmu 0OpOOKH BETUKUX TaHUX;
C. BHUOIp MOBM NPOrpaMyBaHHS.
2. Hanucanns ckpunra (mporpamu) mioo 300py JaHuX 3 JIIYWIBHUKIB — 3 CTYAEHTH.
3. Imitanist HaBaHTa)xeHHsI (MOTOKIB IaHUX ) — CUMYJISIIiSI HABAHTAXKEHHS 3 JTIYMUIBHUKIB - 3
CTY/EHTH.
4. 3acrocyBaHHs MeToiB 00poOku Big Data - 3 crynenru.
5. Bizyanizaiis JaHux - 3 CTYJICHTH.
Tema 2. Po3poOka crcTeMl MOHITOPUHTY eHeproOe3neku B OyaiBii
Etanu poGotu (3aranpHa poOoua rpyma - 14 cTyneHTiB):
1. [IpoBeneHHs aHaI3y - 2 CTY/ICHTH:
a. ICHYIOYHUX JIaTYHKIB;
b. BuGopy muarpopmu 0OpOOKH BETUKUX TaHUX;
C. BUOiIp MOBM IIPOTrpamMyBaHHS.
2. Hammucanns ckpurnra (mporpamu) mio10 300py AaHUX 3 JTIYWIBHUKIB — 3 CTYACHTH.
3. Imitamist HaBaHTa)xeHHs (MOTOKIB IaHUX ) — CUMYJISIIIiSl HABAHTA)KEHHS 3 JTATYUKIB - 3 CTY/ICHTH.
4. 3acrocyBaHHs MeToiB 00poOku Big Data - 3 crynenru.
5. Bizyami3anist 1aHux - 3 CTy/ICHTH.
Tema 3. Po3poOka crucTeMu MOHITOPUHTY €HEProCIOKHUBaHHS MOOYTOBUX MPHIIAJIIB
ETtanu poGoTu (3aranmeHa poOoua rpyma -14 cTyaeHTiB):
1. [TpoBeaeHHs aHANI3Yy — 2 CTY/ICHTH:
a. ICHYIOUYHUX JIaTYHKIB;
b. BuOOpy mnarhopmu 0OpOOKH BETHKHX JTAaHHX;
C. BUOiIp MOBM IIPOrpamMyBaHHS.
2. Hanmucanns ckpunra (mporpamu) o0 300py HaHuX 3 JaTYUKIB — 3 CTYJICHTH.



3. Imirtarniis HaBaHTaXeHHS (MOTOKIB JJAHUX ) — CUMYJISIIIS HABAaHTKEHHS 3
JATYMKIB - 3 CTY/ICHTH.
4. 3actocyBaHHs MeToAiB 00poOku Big Data — 3 ctyneHTH.
5. Bizyamizanisi JaHuX — 3 CTyI€HTH.
Tema 4. Po3poOka cucteMu MOHITOPHHTY JIJIsi COHSTYHOT €Heprii
Etanu po6otu (3aranpHa podoua rpymna - 14 cTyneHriB):
1. [IpoBeneHHs aHai3y - 2 CTY/ICHTH:
a. ICHYIOYHX JIaTYUKIB;
b. BuGopy miarpopmu 06pOOKH BETUKUX JaHUX,
C. BHUOiIp MOBH NMPOTpPaMyBaHHSI.
2. Hammucanns ckpurrta (mporpamu) mo10 300py JaHUX 3 JIIYWIBHUKIB — 3 CTYICHTH.
3. Imitamist HaBaHTa)XeHHS (ITOTOKIB TAHUX ) — CHMYJISIIIiSl HABAHTA)KEHHS 3 JTATYUKIB - 3 CTY/ICHTH.
4. 3acrocyBanHs MeTOiB 00poOku Big Data - 3 crynentu.
5. Bizyami3anist 1aHux - 3 CTy/ICHTH.
Tema 5. Po3poOka cucteMu eHepreTHYHOr0 MOHITOPUHTY
Etanu pobGotu (3arasibHa poboya rpyna - 14 cTyneHTiB):
1. [TpoBeneHHs aHaNi3y - 2 CTYACHTHU:
a. ICHYIOUYHUX JIaTYHKIB;
b. BuGopy miarpopmu 0OpOOKH BETUKUX TaHUX;
C. BHUOIp MOBH IMPOTpPaMyBaHHSI.
2. Hanmcanus ckpunra (mporpaMu) mioAo 300py NaHUX 3 JTIYMIBHUKIB — 3 CTYIEHTH.
3. Imitanist HaBaHTa)Xe€HHs (ITOTOKIB IaHUX ) — CUMYJISILIiSl HABAHTA)KEHHS 3 JATYUKIB - 3 CTYJICHTH.
4. 3acrocyBaHHs MeToiB 00poOku Big Data - 3 crynenru.
5. Bizyanizanis qaHux - 3 CTYJICHTH.
Tema 6. Po3poOka cucTeMu MOHITOPUHTY eHeproeeKTUBHOCTI Oy/IiBeb
Etanu poGotu (3aranpHa poOoua rpyma - 14 cTyneHTiB):
1. [IpoBeneHHs aHaI3y - 2 CTY/ICHTH:
a. ICHYIOYHUX JIaTYHKIB;
b. BuGopy muarpopmu 0OpOOKH BETUKUX TaHUX;
C. BHOiIp MOBM IIpOrpamMyBaHHS.
2. HanucanHs ckpunra (mporpaMu) MioA0 300py JaHUX 3 JTIYWIBHUKIB — 3 CTYJIEHTH.
3. Imitanist HaBaHTa)xeHHs (MOTOKIB IaHUX ) — CUMYJISIIIiSl HABAHTA)KEHHS 3 JaTYUKIB - 3 CTY/ICHTH.
4. 3acrocyBaHHs MeToiB 00poOku Big Data - 3 crynenru.
5. Bizyamizaiis JaHux - 3 CTYJICHTH.

5. MeTtoguuHi pekomeHpauii

BiamoBigHO 110 3aBAaHHS, CTYJEHT BUKOHYE BCl PO3JiIM KYpPCOBOi pOOOTH 3TiAHO 3MICTY. 3aXHCT
KypcoBoi poOOTH: JIsi JTOTMOBiAI CTyAeHTY HamaeTbes 0 10 xBunmuH. J[OMOBIAE CYNPOBOIKYETHCS
claiiiaMu mpe3eHTarlli. Pe3ynpTaTH 3aXHWCTy BHU3HAYAIOTHCA 3TiIHO PEUTHHTOBOI CHCTEMH OIlIHKH
YCIIIIHOCTI CTYICHTIB.

6. HaBuanbHi matepianu Ta pecypcu

ba3osa aiteparypa
1. Texuomnorii cTBOpeHHs iHTepHETY pedeii. KoMn loTepHuil MpakTHKyM: HaBY. TOCI0. ISl CTY/ICHTIB
cneniagbHOCTI 126 - «IHpopMariiiHi CHCTEeMH Ta TEXHOJIOTII» IeHHOI Ta 3204HO1 (JOPM HABUAHHS /
Astopu: XKypakoscekuit b.}O., ®@enoposa H.B., I'aBpunko €.B., 3eniB 1.O.; KIII im. Irops



Cikopcekoro. — Enektponni tekctoBi mani (1 caiin: 8,61 Mo6aiit). — Kuis: KIII im. Irops

Cikopcbkoro, 2021. — 127 c.

Timothy Chou. Precision: Principles, Practices and Solutions for the Internet of Things, 2020

3. Perry Lea. Internet of Things for Architects: Architecting 10T solutions by implementing sensors,
communication infrastructure, edge computing, analytics, and security

4, David Hanes. loT Fundamentals: Networking Technologies, Protocols, and Use Cases for the
Internet of Things

5. Andy King. Programming the Internet of Things: An Introduction to Building Integrated, Device-
to-Cloud IoT Solutions

6. Gary Smart. Practical Python Programming for loT: Build advanced loT projects using a Raspberry
Pi 4, MQTT, RESTful APIs, WebSockets, and Python 3

7. Neil Wilkins. Internet of Things: What You Need to Know About 10T, Big Data, Predictive
Analytics, Artificial Intelligence, Machine Learning, Cybersecurity, Business Intelligence,
Augmented Reality and Our Future

8. Colin Dow. Internet of Things Programming Projects: Build modern IoT solutions with the
Raspberry Pi 3 and Python

9. Fotios ChantzisPractical 10T Hacking: The Definitive Guide to Attacking the Internet of Things

10. Scott J. Shackelford. The Internet of Things: What Everyone Needs to Know

no

I[O)IaTKOBa JIlTepaTypa

11. Samuel Greengard. The Internet of Things (MIT Press Essential Knowledge series)

12. Andy King. Programming the Internet of Things: An Introduction to Building Integrated, Device-
to-Cloud IoT Solutions

13. Valentina E. Balas. Internet of Things and Big Data Applications: Recent Advances and Challenges
(Intelligent Systems Reference Library)

14. Chuan-Kun Wu. Internet of Things Security: Architectures and Security Measures (Advances in
Computer Science and Technology)

15. Claire Rowland. Designing Connected Products: UX for the Consumer Internet of Things

16. Andrew Minteer. Analytics for the Internet of Things (1oT): Intelligent analytics for your intelligent
devices.

7. BuAau KOHTPOAIO Ta PEATUHIOBA CUCTEMA OLLIHIOBAHHA pe3ybTaTiB HaBY4aHHA (PCO)

1. PelTuHT cTy[eHTa 3 KpeIUTHOIO MOAYJIS CKIIalaeThes 3 OajIiB, 1110 BIH OTPUMYE 3a:
— 3axXHUCT KypcoBOi poOoTH;
— JIOTIOB1/Ib Ta BIJIMOBI/II HAa 3aXUCTi KypCOBOI pOOOTH.
2. Kpurtepii HapaxyBaHHS OaiB:
2.1. 3axucT mnporpaMHoOro 3a0e3nedeHHs OIiHIoeTbcs B 60 OaniB 1 3apaxoBYeTbCs
3a HAasBHOCTI KOPEKTHUX pillieHb. bann HapaXOBYIOTHCS TAKMM YHHOM:
- ONTUMAJIBHICTh aNropuT™My BuBeJieHHS (40 GaiiB);
- ONTUMAJIbHICTh BUKOPUCTAHUX CTPYKTYp NojaHHs iHpopmarii (20 6aniB); Lltpadni Oanu
NPU3HAYAIOTHCS 3a:
- HECBOE€YACHUH 3aXUCT MIporpamMHoro 3adesmneueHus — 10 Ganis;
- HeHaJlaHy a00 HeBIPHY BIANOBIAb HA 3anUTaHHsA — 10 Oanis.
2.2. JlomoBib Ha 3aXUCTI KypcoBOi poOoTH omiHIOEThCsT B 30 OamiB 1 3apaxoBYETHCS
3a HasgBHOCTI KOPEKTHUX pillieHb. baiayu HapaxoBYIOTbCS TAKUM YHHOM
- AKICTh 0()OpMJIIEHHS MOSACHIOBANIBbHOI 3anucku (15 6amniB);
- sKicTh opopmieHHs npezenTanii (15 6aniB);
2.3. BinmoBip Ha 3aXHUCTI KypCcOBOT1 poOOTH OIIHIOETHCS B 10 OaiiB 3a TAKUMU KPUTEPISIMU:

— «BIAMIHHOY, ITOBHA BiiN0B1/1b (He MeHie 90% notpidHoi indpopmanii) — 10-9 OGamnis;
— «100pe», TOCTaTHRO TIOBHA BIANOBiAb (HEe MeHme 75% morpiOHOT iHbOpMaIi,
a00 He3HauyH1 HETOYHOCTi) — 8-7 OaniB;

— «3a7I0BUIbHO», HEMOBHa BiANOBiAbL (He MeHme 60% mnorpiObHOI iH(oOpMmalii Ta AesKi
noMmiku) — 6 Oanis;



— «HE3aJI0BUTHHOY, BIJMOBIIb HE BIJIIOBI/Ia€ yMOBaM Ha «3a0BiIbHO» — (0 OaiiB.
Cyma OamiB, OTpUMaHMX CTYICHTOM, TII€PEBOJAUTHCA 1O MiJICYMKOBOI OLIHKH 3TiJHO
3 TaOJIMLIEIO.
Tabnuis BiAMOBITHOCTI PEUTUHTOBUX OaJIiB OLIHKAM 32 YHIBEPCHUTETCHKOIO IIKAJIOK0:

KinekicTs OainiB Orminka
100-95 BigmiazO
94-85 Jyxe nobpe
84-75 Hobpe
74-65 3a10B1ILHO
64-60 JlocTaTHBO
Memnize 60 HeszagosinpHO
He BuKOHaHI yMOBH JOITYCKY He nonymieno

Po0ouy nmporpamy HaBuabHOI AucHUILIIHU (cniaadyc): «Po3podka 3acrocynkiB IHTepHer peueii Ta
CeHCOPHMX Mepe:x B eHepreTuni» Kypcosa podora:

Cruaaneno npodecopom kadenpu II13E, 1.1.1., npod. Denoposoro Haraniero BononumupiBaoro
YxBaueno kademaporo III3E (mpotoxon Ne 41 Bix 18.06.2025 p.)

Ioroxxeno MeToauuHoro Komiciero pakynbreTy! (mportokon Ne 8 Bix 20.06.2025 p.)

I MetoamnuHoto pagoto yHiBEpCUTETY — A4/19 3araNbHOYHIBEPCUTETCHKMX AUCLLAMIH.



