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Kamnyc

IIporpama HaBYaJIbHOI IV CHUILTIHA

1. Onmuc HAaBYAJBLHOI AUCHMILTIHY, Il MeTa, peAMeT BUBYAHHS TA Pe3yJIbTATH HABYAHHS

Meroro nuctumiainu «Po3podka 3acTtocyHkiB IHTepHeTy peuyell Ta CEHCOPHHX Mepex B

eHepreTuli» € HaOyTTS 3HaHb Ta MPAKTUYHUX HABUYOK BUKOPHCTAHHS CYy4aCHUX METOJIB Ta 3aco0iB 3
PO3pOOKH 3aCTOCYHKIB [HTEpHETY peueil Ta CeHCOPHUX MepeX B EHEpreTUUHiN ramysi.

[Tpenmerom nucuuiuiiny “Po3podka 3acTtocyHkiB IHTepHeTy peueii Ta ceHCOPHUX Mepex” € cepis
Cy4JacCHMX MiJIXO/I1B, IHCTPYMEHTIB 1110J10 pPO3pOOKH 3aCTOCYHKIB [HTEpHETY pedeil Ta CEeHCOPHUX MEpPEeX B
€HEepreTUyHIN ramysi.

OCHOBHI 3aBJaHHS KPEIUTHOI0 MOIYJIsI.
3rifHO 3 BUMOraMu MpOrpaMu HaBYaJIbHOI AMCLUMIUIIHU CTYACHTU MICIS 3aCBOEHHS KPEAUTHOTO

MOJTyJIsl MalOTh TIPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHS:

daxoBi KOMIIETEHTHOCTI:

- 3JJaTHICTh aHaJi3yBaTH NpeaMeTHI o0aacTi, popmMyBaT, Kiacu(iKyBaTd BUMOTH JI0 IPOrPaMHOTO
3abe3neueHHs (OK 1);

- 3JJaTHICTh PO3pOOJIATH 1 peani3oByBaTH HAyKOBiI Ta/abo MpHKIIAAHI MPOEKTH Yy chepi iHxKeHepii
nporpamuoro 3atesneuenus (OK 2);

- 3JAaTHICTh TPOEKTYBATH apXiTEKTypy HPOTrpaMHOro 3a0e3MeueHHs,, MOJENIOBATH IPOLECH
(GYHKIIOHYBaHHS OKpeMHuX migcucteM i MoayimiB (DK 3);

- 3JIaTHICTh PO3pOOJISITH IPOrpaMHi 3aCTOCYHKHU 1HTEpHETY peueit Ta ceHcopHux mepex (PK 10).


mailto:Natasha_f@ukr.net

3rigno 3 Bumoramu OIIIT/OHII Inxenepiss mporpaMHOro 3a0e3leyeHHs iHTeNEKTyalbHUX Kibep-
GI3MYHUX CHUCTEM B CHEPreTHlll, CTYICHTH TICJIA 3aCBOEHHA HABYAJIbHOI JUCHUIUIIHA MAaroOTh
IPOIEMOHCTPYBATH TaKi pe3yJbTaTH HaBYaHHS.

IIporpamui pe3yibTaTH HABYAHHA:

- OI[IHIOBaTH 1 BUOMpaTH €(PEeKTHBHI METOIW 1 MOJEl pO3pOOJICHHS, BIPOBAKEHHS, CYIIPOBOIY
IPOTPAMHOTO 3a0€3TCUCHHS Ta YIPABIiHHS BIAMOBIIHUMY MPOIIECAMH Ha BCiX eTanax >KUTTEBOTO ITUKITY
(ITPH 2);

-BUSBIIATA 1HGOpMariitHi moTpebu 1 kimacuikyBaTH AaHi JUIsl TPOSKTYBAHHS IPOTPaMHOTO
3abe3neuenns (IIPH 4);

- po3polisTH, aHali3yBaTH, OOIPYHTOBYBATH Ta CHCTEMAaTH3yBaTH BUMOTH JO IPOTPAMHOTO
3abe3neuenns (IIPH 5);

- BMITH pO3pOOJISTH IPOTPaMHi 3aCTOCYHKH IHTEpHETY pedeid Ta ceHcopuux mepex (ITPH 18).

2. IlpepekBi3uTH Ta MOCTPEKBI3UTH JUCUUILTIHN (Miclle B CTPYKTYPHO-JIOTiUHil cxemi
HABYaHHA 32 BiINOBIIHOI0 OCBITHHOK MPOrPaMoIo0)

Jucuuriina MiCTUTD IT’Th KPEJIUTIB.

BuBYCHHS JUCHMIUTIHA CHUPAETbCS HA 3HAHHS, OTPUMAaHI 3a MPOTPAMOK0 TONEPEIHIX POKIB
HaBYaHHS 3a creuianbHicTioO F2 Imxenepis mporpamaoro 3a0esnedeHHs. CTyIeHTH MarOTh AOCBIA Y
IMIIepaTUBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 (YHKIIIOHaJIbHOMY MPOTpaMyBaHHI.

Buknanenuii Matepian Moxe OyTH IHCTPYMEHTAJIFHOIO OCHOBOIO IUISl MiJTOTOBKH MariCTepChKUX
JTUcepTallin.

MixaucuuIUIiHapHi 3B’A3KHA 3a0€3Me4yI0ThCa TUCIUILIIHAMUA — «AHaNiTUKa OOpOOKM JaHHX B
CCHCOpPHHX Mepexax», «BigData B eHepreruimi» «MareMaTudHi METOJHM MOJICITIOBAHHS CHCTEM 3

po3noziieHnMy napamerpammn», «Po3pobka mporpamHOro 3ade3nedeHHss MOOUTEHUX MPUCTPOIBY.

3MicT HABYAJILHOI AUCHUILIIHA

Po3nin. Apxitekrypa Intepuery peueii (10T)
Tema 1. ITonsarrs [oT
Busnauenns [oT. Posrasg apxitektyp. Anpo 1 ctek. Ynpaiinas nanumu [oT.
Tema 2. PiBui mogeni loT
PiBens npunanis. PiBenb rpannyHOro nutto3y. PiBeHb «xmapu»
Tema 3 MepexeBa apxitektypa [oT
[TpoTokoIM Ta TPAaHCHOPTHI PiBHI.
Tema 4 Cencopu Ta KOHTpoOJEpU
Tunu cercopiB. CucTemMu >XKUBJICHHS CEHCOPIB
Tema 5 Ilepegaua 1aHMX B XMapHUX Ta TYMAHHUX TE€XHOJOTISX.
«XMapHi» cepsicu

3. HapuanbHi maTepianu Ta pecypcu

ba3oBa aireparypa

1. TexHnomorii cTBOpeHHs iHTepHETY peueii. KoM oTepHuil mpakTHKyM: HaBY. OCI0. ISl CTY/ICHTIB

crienianbHOCTI 126 - «IHpopMaliiiHi CHCTEMH Ta TEXHOJIOTI» AeHHOI Ta 3a04HO1 ()OpM HaBYaHHS /

Asropu: XKypaxoscbkuit b.1O., ®enoposa H.B., I'aBpunko €.B., 3enis 1.O.; KIII im. Irops

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

Cikopcekoro, 2021. — 127 c.

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

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

AN



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 1oT: Build advanced IoT 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 loT 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

Jonarkosa jgiteparypa

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 (10T): Intelligent analytics for your intelligent
devices

HaB4yajaLHMii KOHTEHT

4. MeToauKa ONAHYBAHHS HABYAJILHOI TUCHHUILTIHH (OCBITHLOT0 KOMIIOHEHTA)

Jlexkuiiini 3aHATTH

Ne Hazpa Temu siekii Ta nepeik OCHOBHUX MUTaHb
3/m
1 | Ionsrrs Iatepuery peueit (10T). Ekocucrema 10T.
2 | Apxirexrypa loT. IlopiBusHus. Mogens IoT. PiBui mogeni. Crangaptusanist mozeni loT
3 | Mepexesa apxitekrypa [oT. [TopiBHSHHS apXiTEeKTyp
4 | OyHKIIOHAJIBHI CTEKH (PiBHI) apXITEKTypH.
5 Monens ynpaBiiHHSA JaHUMH

IIpakTny4Hi 3aHATTA

OCHOBHI 3aB/aHHSl LUKy NMPAKTUYHUX 3aHATH MOJATAIOTh Y HAOYTTI CTYACHTAMH MPAKTUYHHUX
HAaBUYOK 3 BUKOPHUCTaHHS CIIELIaJi30BaHOTO MpPOrpaMHOro 3abe3neyeHHs 0OpoOKH JaHUX Ta PO3POOKH
3actocyHKiB 10T Ta ceHCOpHUX Mepex.

Ne
3/m

HasBa temu 3aH4TTS

1 | Apxirekrypa loT. fInpo Ta crek

2 | Yupasninas nanumu loT. PiBai mogeni loT. PiBens npunamiB. PiBeHh TPaHIYHOTO MIUTIO3Y.
PiBenbp xmapu AJis MaricTpaJbHUX JIIYWIBHUKIB TeTlIa

3 | PiBui momemi loT. Ilporokonu Ta TpancmnoptHi piBHI 0T ans OyAMHKOBUX JIYHIHHHUKIB
eJIEKTpOeHeprii

4 CCHCOpI/I Ta KOHTPOJICpHU CUCTEMHU TCIIJIOBOI'O HACOCY. CucreMu XUBIICHHS CCHCOpiB

5 | IlporpamMyBaHHs CEHCOPIB CBITJIA, TEIJIa TA EIEKTPUKH




5. CamocrTiiiHa po6oTa cTygeHTa/acnipaHTa

Ne | Ha3Bu TeM i uTaHb, [0 BHHOCUTHCS HA CAMOCTilHE OMPAIFOBAHHS Ta TIOCHIIAHHS Ha
3/m HaBYAIbHY JIITEpaTypy

Tema 1 Mawunne nasuannsa
1 OCHOBHM MAIIIMHHOTO HAaBYaAHH

Teopernuni 3acagu MamuHHOTrO HaBuaHHs [9]. KoxyBanus ta miaroroska nanux Mllib.
MacmtaOyBanns Ta Bubip xapakrepuctuk. MLIib Model Training. Ouinka moseni
MAaIIMHHOTO HaBYaHHs [5].

2 Haguanns 3 yuutenem (Supervised Learning).

Merton croxactuanoro rpaaienta SG. Jlorictuuna perpecis. [IpuHium Makcumymy
paBIONOAIOHOCTI 1 JorapudmiuHa QyHKIis BTpaT. MeTOA CTOXaCTUYHOTO TPaTieHTa IS
norapudmivHoro QyHKIT BTpaT. MareMaTU4Hi OCHOBH METO/IY OITOPHHUX BEKTOPIB.
3aBiaHHA KBaIpaTHYHOTO MPOTrpamMyBaHH4 1 ABoicTa 3anava. [loOynoBa siaep anis Mmetony
oropHuX BeKkTopiB. Kpurepii sikocTi knacudikamii: 9ymmmsicTs 1 cierudivnicts, ROC-
kpuBa i AUC, rounicts i moBaora, AUC-PR. [6, 9, 13, 15].

3 Haguanns 6e3 Bunrens (Unsupervised Learning).

[TocranoBka 3aBnanHs kinactepu3saiii. [loctanoBka 3aBmnannsa Semisupervised Learning,
NPUKJIIAJN 3aCTOCYBaHHSA. Anroputm k-cepennix i EM-anroputm ais moainy ["aycoBckoi
cymimn. Anroputm Jlanca-BinesMca Ta #oro okpemi BUMaaku. AITOpuT™ o0y 10BH
neHaporpamu. BuzHaueHHs unciia kiactepiB. CHHTYISSpHUN PO3KIIaA B 3a/1a4i 3HIKCHHS
po3mipHocTi. Alternating Least Squares 3 Bukopuctanusim Spark [6,9, 13, 14, 15].
Tema 2 Oopooka oanux

4 Pexomenmaliilidi CUCTEMU.

3aBnaHHs KoabopaTuBHOI (PiIbTpallii, TpaH3aKIiiHI AaHi i MATPHUIA Cy0'€KTH-00'€KTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].
5 [lepcrieKTUBHI HAPSMKU PO3BUTKY MIPOTrPAMHHUX 3aCTOCYHKIB 1 MAIIIMHHOTO HAaBYAHHS.

Pusnku, moB’s13aH1 3 3aCTOCYBaHHAM HaJBeNUKUX JaHuX. [Ipobiema kKoH(piAeHIIHHOCTI.
Harudikamis [11].

Tema 3 be3nexa cucmem Inmepnuemy peueii
6 Amnartomis kibeparak Ha |0T-pucTposix.

7 ®di3uyHa Ta anapaTHa Oe3reka.

MoniTnKa Ta KOHTPONb
6. MoniTMKa HaBYaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

3aCcTOCOBYIOTBCSL  CTpaTerii akTUBHOTO 1 KOJIEKTMBHOTO HAaBYAHHS, SKI BU3HAYAIOThCS HACTYITHUMU
METOJIaMH 1 TEXHOJIOT1IMHU:

1) mMetoau npoOieMHOro HaBuaHHS (MPOOJIEMHHUM BHUKIAJ, YaCTKOBO-TIOUIYKOBHH (€BpHUCTUYHA
Oecizia) 1 TOCTiTHUIIBKUN METO]);

2) 0COOMCTICHO-OpPIEHTOBAHI (PO3BUBAIOY1) TEXHOJIOTII, 3aCHOBaHI Ha aKTUBHUX (PopMax 1 MeToax
HaBYaHHS ( «MO3KOBMH LITYpPM», «aHali3 CUTYal1l» TUCKYCIs, eKCIpec-KoHDepeHIlis);

3) iHboOpMaIiHO-KOMYHIKAIIiHHI TEXHOJOTI, Mo 3a0e3medyloTh MPOOIEMHO-A0CTITHUIIBKII
XapakTep Mpoliecy HaBYaHHs Ta aKTHBI3aI1I0 CAMOCTIITHOT poOOTH CTYEHTIB (€IEKTPOHHI pe3eHTallil I
JEKIIMHUX 3aHATh, BAKOPUCTAHHS ay/l10-, BII€O-MIITPUMKN HABYAIBHUX 3aHATH).

4) nex1iiiHi Ta JabopaTopHi 3aHATTS BIIHOCATHCS 0 AyUTOPHUX 3aHAThH. BiIBiAyBaHHS Ay TUTOPHUX
3aHATH € 000B’I3KOBUM;

5) MpaBWJjIa MOBEIIHKY Ha 3aHATTAX . aKTUBHICTB, MATOTOBKA KOPOTKUX JOTIOBIIEH YU TEKCTIB,
BIJIKJTIOUEHHS Tene(oHIB, BUKOPUCTaHHsS 3aco0iB 3B’A3KYy Ui MOUIYKY iH(oOpMamii Ha Tyri-AaucKy
BHKJIa/1aya Y¥ B IHTEPHETI TOIIO;



6) nmpaBuja 3axUCTy JiaboparopHux poOiT. Ha maGoparopHuX 3aHATTAX CTYASHTH ITiJ
KEepPIBHUIITBOM BHKJIaJa4a BHUBYAIOTh METOJUKY EKCIIEPUMEHTAIBHUX JOCHimkeHb. Ha KoxHIN
nmabopaTopHii poOOTI CTyeHTH O(OPMIISIOTH 3BIT Y MUCHbMOBOMY BUTJISLIL. J[0 3BITY 3aHOCHUTBCS Tiepedir
JOCily, HOro pe3ynbTaTH 1 JAar0ThCs MOSCHEHHS OTPUMAHUX pPe3yJbTaTiB 3 ypaXyBaHHAM HOXHUOOK
EKCIICPUMCHTY.

7) iHgMBimyanbHi — 3aBmaHHsS 3 jgucimiuting - (pedepatd,  po3paxyHKOBOI,  rpadiusi,
TOIIIO) BUIAOTHCS CTyJICHTaM B TEPMIiHH, nepeadadeHi BUILM HaBYAJILHUM
3aKJIaJIOM. [nauBinyanbHi 3aB/IaHHS BUKOHYIOTBCSI CTYJAEHTOM CaMOCTIHHO
IIpY KOHCYJIBTYBaHHI BUKJIaaueM. JonmyCcKarThCs BUTIAIKH BUKOHAHHS KOMIUIEKCHOT TEeMAaTHKH KiJIbKOMa
CTY/ZICHTaMH.

8) IpaBWJia MPU3HAYCHHS 320XOUyBAJILHUX OalliB: CBO€YAaCHE BHUKOHAHHS Ta 3/a4a
1a00paTOPHUX, 1HAUBITYAIbHUX 3aBAaHb, HECTAHAAPTHUM MIJIX11 10 BUPIIICHHS IIEBHOTO 3aBAaHHS;

npaBuiia MpU3HAYCHHA MTpadHUX OaliB: HECBO€YACHE BUKOHAHHS JIAOOPATOPHUX Ta
IHIWBITyaIbHUX 3aBllaHb, & TAaKOXX KOPUCTYBaHHS IOTIOMDKHHMMH 3aco0amu (HampHKIaa, MOOiIbHUI
TeseOoH, KOHCTIEKT JISKIIIN) 1111 4ac BUKOHAHHS KOHTPOJIBHOT pOOOTH.

9) MOJTITHKA JIe/IJIaliHIB Ta TIEPECKIaaHb: HEBYACHO BMKOHAHI Ta 37aHi J1abopaTopHi podoTH
OLIIHIOIOTHCS HIDKYOIO0 OLiHKOIO (-10-15% Bix 3araibHOI MiICYyMKOBOT OIIHKH).
10) MOJIITUKA MIOJ0 aKaJeMIYHOI JOOPOYECHOCTI: MUCbMOBI POOOTH MOXYTh MEPEBIpATUCA HA

HasBHICTD IUIAriaTy i JOMYCKAIOTHCS A0 3aXUCTY 13 KOPEKTHUMH TEKCTOBHUMH 3alIO3MYCHHSMHU HE Olblie
40%. CrnucyBaHHS i YaC KOHTPOJIBHUX POOIT Ta eK3aMEHIB 3a00pOHEHI.

11) IHIII BUMOTH, [0 HE CyIllepedaTh 3aKOHOJABCTBY YKpaiHH Ta HOPMATHBHUM JIOKYMCHTaM
VYHiBepcurery:

® TOJIITHKA IOJIO BiJBIyBaHHS: BiIBIIyBaHHS 3aHATH € 000B’I3KOBHM KOMITOHEHTOM OIIIHFOBaHHS,
3a sIK€ HapaxoBYIOThCS Oanu. 3a 00’ €KTUBHUX MPUYHH (MIATBEPIKEHUX JOKYMEHTAIIBHO) JT03BOJISIETHCS
NePeCKIIaaHHs MPOMYIICHUX TEM KYypCy.

® IIOJITUKA IOJI0 BUKOHAHHS 3aBJaHb: IMO3UTHBHO OIIHIOETHCS BiMOBIIAIBHICTh, CTAPAHHICTD,
KpEaTUBHICTh, PYHAAMEHTAIbHICTb.

7. BuAyn KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3y/bTaTiB HaBY4aHHA (PCO)

1. OmiHka 3 JIUCUMIUIIHM BHCTaBJIAEThCS 3a 0araToO0aJbHOIO CHUCTEMOIO, 3 IOAAJIBIIUM
nepepaxyBaHHs;IM y 4-0anbHy.
2. MakcumanbHa KiIbKICTh 0amiB 3 AUCHUIUTIHY fopiBHIOE 100.
3. HapaxyBaHHs 6aJ1iB 0 OKpEMHX BHUIaX POOIT:
PeliTuHr crynenTa 3 KpeAUTHOTO MOJTYJISl CKJIalaeThes 3 OalliB, 110 BIH OTPUMAB 3a:
- BUKOHAHHS MPAKTUYHUX POOIT;
- HamMcaHHS KOHTposibHOI pobotu (MKP).
Cucrema peiiTUHroBuX (BaroBux) 0ajiB Ta KpuTepii ONiHIOBaHHS
1.BuxoHaHHS IPaKTUYHUX POOIT
OuiHtoeTnes 5 po0iT, nepeadaueHux poboyoro nporpamoro. Makcumansuuii Barosuit 6an rIIP =60
Cyma BaroBux OajiB IpakKTUUHUX POOIT:

Makcumanb
N . HUM
Ha3Ba npaktuunoi pobotu .
p. BaroBUii
6an
1 Apxitekrypa [oT. Sapo Ta crek 12
VYupasninas nanumu [oT. PiBai momeni IoT. PiBens mpuiamis. 12
2 PiBeHp rpanuuHoOro numo3y. PiBeHb XMapu Juis MaricTpajbHUX
TYUILHUKIB TeTIa
3 PiBui mozmeni loT. Ilporokonu Ta TpancmoptHi piBHI loT mms 12
OYIMHKOBUX JIYMIILHUKIB €JI€KTPOEHEPTii
4 CeHcopu Ta KOHTPOJIEPH CHCTEMH TEIJIOBOTr0 Hacocy. Cuctemu 12
YKUBJICHHSI CEHCOPIB




5) [IporpaMyBaHHsI CEHCOPIB CBITJIA, TETLJIA Ta EICKTPUKH 12
Pazom 60

OnuiHrOBaHHS J1aOOPaTOPHUX POOIT:

—sKII0 poOOTa BHKOHAHA HeBYacHO 3HIMaeTbes 10-15% Bim MakcMMallbHOI KUTBKOCTI OalliB
(KUTBKICTB TIPOIICHTIB 3QJICKUTH Bl TEPMIHY 3aIli3HEHHS);
—SKIIO po0OTa BUKOHaHA HE CAMOCTIHHO Ta MPOCTEXKYETHCSA HE 1HIUBIAYyalbHE BUKOHAHHS TO
3HiMaeThes 50% Big MaKCMMAaIbHOL KIJIBKOCTI OalliB;
—SKIIO B Mporpami HE BHUTPUMaHI OCHOBHI TpaBWJIa CTBOPEHHS IPOTPAMHHMX IPOJYKTIiB
(MOYyNBHICTB, APYKHiH iHTEpdelic, HaIBHICTP KOMEHTApPIB Ta T.I1.) 3HIMAeThCs 5%.
2.MoaynbHUI KOHTPOJIb

Ha omxHOMY 3 JIEKIIMHHUX 3aHATH MPOBOJUTHCS MOAYJIBHA KOHTPOJIbHA poOoTa: MakcuMaabHUR
Barosuii 0aix rMKP = 12.
O1iHIOBaHHS MOAYJIBHOT KOHTPOJIBHOT POOOTH BUKOHYETHCS HACTYITHUM YHHOM:

—sIKIIIO Ha BCl MUTaHHS JaHl MOBHI Ta YiTKO apryMEHTOBaHI BIAMOBiAiI, KOHTPOJbHA BUKOHAHA
OXaiHo, 3 TOTPUMaHHSI OCHOBHUX IMPABWII, TO BUCTABIsIEThes 9 - 10 Gautis;

—SIKIO METOJMKa BHKOHAHHS 3alPONIOHOBAHOTO 3aBIIaHHS PO3pOOJieHA BipHO, ajie JOIYIIeHI
HETPUHIIUIIOB] IIOMIJIKH Y TEOPETHYHOMY OMHUCI 200 pO3paxyHKax, TO BUCTABIAETHCS 6 - 8 OariB;

—Big 3 mo 5 OanmiB HAapaxOBYETHCS, SKIIO METOAWKA BUKOHAHHS 3aBIaHHS pO3poOJeHa B
OCHOBHOMY BipHO, aJié JIOMYIIEHI €Ki 3 HACTYITHUX MOMUJIOK: TIOMUJIKU Y TIPEJCTAaBIICHI BUXITHUX TaHUX,
HE OOTrpYHTOBaHI TEOPETUYHI PIlIEHHS, TIOMHUJIKH Y METOJIUII PO3PaXyHKIB;

—HWK4e 3 0alliB HAPaXOBYETHCS, SKIO 3aBJAaHHS HE BUKOHAHE a00 JIOMYIICHI rpy0i IMOMUIIKH.

3. Ex3amen

Ex3amen BinOyBaeThcs y MUCcbMOBi Gopmi. MakcumanbHa OIliHKa 3a ek3aMmeH ckianae rEK = 28

OautiB.
YMoBH N03UTHBHOI IPOMIZKHOI aTecTamil

JlJis oTpUMaHHS ,,3apaxOBaHO’” 3 TIEPIIOi MPOMIKHOT aTecTalii CTYJACHT IIOBUHEH MaTH HE MEHIIIE,
HDK 12 GamiB (3a yMOBH, 110 32 8 THIXKHIB 3T1JTHO 3 KaJICHJAPHUM IJIAHOM KOHTPOJIBHUX 3aXOM1B CTYJICHT
IOBUHEH OTpuMatu 24 Gann).

Jl5isa oTpuMaHHS ,,3apaxoBaHO’ 3 APYroi MPOMIKHOT aTecTallii CTy/IeHT MOBUHEH MaTH HE MEHIIIE,
HiX 40 GaniB (32 yMOBH, 110 32 14 THXKHIB 3T1JHO 3 KaJCHJAPHUM IJIAaHOM KOHTPOJBbHUX 3aX OB CTYIEHT
MOBMHEH OTpuMaTH 77 6aiiB).

Pozpaxynok mkanu (R) peitunry:
CymMa BaroBux 0aiiiB KOHTPOJIBHUX 3aXO0/I1B MPOTITOM CEMECTPY CKIIAJIAE:
R=60 +12+28 = 100 GauiB

TakuM 4MHOM, peHTHHIOBA IlIKajla 3 KpeAUTHOTrO Moays ckianae 100 Ganis.

YMOBHU JIONyCKY JI0 ICTIUTY: 3apaxyBaHHs BCiX JaOOpaTOPHUX POOIT, a TAKOK CTApPTOBHM pEeHTHHT r
> 40 Oamis.

Jnis orpumanHs cTyaeHToM BignoigHux ouiHok (ECTS Ta TpamuiiiiHux) Horo peMTHHTroBa OIliHKA
RD nepeBoauThCs 3riJHO TAOIHULI:

Tabmurs BiAMOBIIHOCTI PEUTHHIOBUX OalliB OI[iIHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo 6anie Ouinka
100-95 BigminHO
94-85 Jyxe nodpe
84-75 JoGpe
74-65 3a/10BUIBHO
64-60 JlocTaTHBO
Mene 60 HesanoBinbHO
He BUKOHaHI yMOBH JIOITyCKY He nonymieno




8. [OopaTtkosa iHpopmauia 3 gucumnniHm (OCBIiTHLOro KOMNOHEHTA)

MeToanuHi pexoMeHaanii

Jliist Kpamioro 3aCBOEHHS Matepiaily JAUCIUILIIHA PEKOMEHIYEThCS BUKOPUCTOBYBATH Ha JICKITISX
MYJIbTEME/IIHI 3aCO0M HaBUaHHS, SIKi I03BOJISIIOTH 1HTEHCHU(DIKYBATH HaBUAJIBHUHN MPOIIEC, CTUMYJIIOBATH
PO3BHTOK MHCJICHHSI Ta YSBU CTYIEHTIB, 30UIBIIYBaTH OOCAT HABYAJIHHOIO MaTepianxy Uil TBOPYOTO
3aCBO€HHS 1 BUKOPHCTAHHSI MOTO CTYICHTAaMH, BUKJIMKATH 3aI[iKaBICHICTh Ta MMO3UTHUBHE CTABICHHS IO
HABYAHHS.

Mertoauka moOyaoBaHa TaKMM YHHOM, LIO Marepiajd Maike KOXKHOI JIeKIIi 3aKpiIuTioeThCs
BUKOHAHHSIM 3aBJIaHHS KOMIT IOTEPHOTO MPAKTHKYMY. 3aBIaHHS CTYJACHTH OTPUMYIOThH 3a31alieTi/lb 1 Ha
ayJUTOPHOMY 3aHATTI MiJ KEPIBHUIITBOM BHKJIajada BUIPABISAIOTH NMOMWJIKH B pa3i iX HasSBHOCTI Ta
BIJIMOB1/Ial0OTh Ha 3alUTAHHS 1010 IPOrpaMHOi peaiizallii Ta TCOPETUIHHX 3acaa poOOTH.

SkicTh caMOCTIHHOT pOOOTH MEePEBIPSIETHCS HA 3aHATTSAX KOMIT IOTEPHOTO IPAKTHKYMY.

Ilepenik nuTaHb, IKi BAHOCATHCH HA CEMECTPOBHIA KOHTPOJIb:

1. Jaiite BHU3HAa4YeHHS TOHATTIO IHTepHeTy pedel. HaBemiTh Ta MOSCHITH apXiTEKTypy
InTepHery peueit.

2. [IpencraBnenns apxitekrypu loT y Burismi cepsicis.

3. HazBite ocoOimuBocCTi naTyukiB Ta xusiieHHs [0T.

4, Ocob6nuBocri iepenavi qanux B [oT.

5. Oco06nuBocti Mapuipyru3zaiii B [oT.

6. Tymansi i rpanuyHi o6uuciexss B loT.

7. besneka nmepenaui nanux B [oT.

8. Etanonna mozxens [oT Big MCE-T. Oco6imBocTi 0Oy 10BH.

9. [Ilo take mammuue HaB4yaHHs (Machine Learning)? fki po3pi3HSIOTH TUIHM MAIIMHHOTO
HaBYaHHs?

10. HageniTh MeTOAM MalIMHHOTO HaBYaHHs. B yoMy iX BiIMiHHICTB?

11.  Illo coboro mpencrapisie «po3yMHe BUpoOHUIITBO» (Smart Manufacturing)?

12.  Ilo coOoro mpeacTanisie BipTyalbHa peanbHicTh? HaBeniTh THIM BipTyalbHOI peaIbHOCTI.
B yomy nonsirae npuHIMI poOOTH BIpTyaabHOI peaibHOCTI1?

13.  Ski icHYIOTh OPUCTPOI Ta KOMIIOHEHTH BipTyaibHOI peasibHOCTI? HaBeniTh npukiagm.

14. IIlo coborw mnpencrapise OMOBHEHa peanbHICTh? [lpuHIMI poOOTH JOMOBHEHOL
peanbHOCTI.

15.  HaseniTh npuKiIaau OPUCTPOIB, K1 peani3yloTh JOMOBHEHY PEalIbHICTb.

16.  Texnomoris LoORaWAN. Oco61uBOCTI 3aCTOCYBaHHS.

17.  Sxi Tunu npucTpoiB BUKOPUCTOBYIOThCS B LORaWAN?

18.  Hagenith apxitekTypy Mepexi LoRaWAN. 3 sxux By3JiB BOHA CKIaJa€ThCs?

19.  Crannpapt NB-IoT. Oco0auBOoCTI 3aCTOCYBaHHS.

20.  Hagenits BapianTu po3Mmimenas NB-IoT B pexxumi Stand — Alone.

21.  CencopHni Mepexi. OCHOBHI CTaHIIAPTH, SIKI BAKOPHCTOBYIOThCS utst [0T.

22.  HageniTh CTPYKTYpY CEHCOPHOTO By3Ja.

23.  HageniTh CTpYKTYpY anapaTHoOi YaCTUHH By3J1a CEHCOPHOT MEPEXKi.

24. 3 AKuX pIBHIB CKJaJaeThesl OararopiBHeBa apxitekrypa mepexi loT. OcobnuBocTi piBHIB.

25.  Hagenits kinacu¢ikaiito 6e3mpoBOJOBAX CEHCOPHUX MEPEK?

26.  SIki iCHYIOTb BUJH TOIIOJIOT1H CEHCOPHUX Mepex?

27.  SIki mpOTOKOJH 1 Ha AKHUX PiBHAX apxiTekTypu loT mparmroroTs?

28.  HageniTh CKJIaZIOBI «PO3YMHOTO OYAMHKY.

29. YV yoMy MOJATAOTH MEPEBArH «PO3YMHOTO OyIUHKY»?

30.  Haski rpynu 3a TUTIOM BUKOPUCTaHHS [HTEpHETY MOXKIIMBO MOAITUTH OLTBLIICTD TOOYTOBUX
MPUCTPOIB 3 KATETOpii «pO3yMHUX» pedeit ?

31.  Ha sKi KOMIOHEHTH MOXKHA PO3LUIUTH BCIO CUCTEMY «PO3YMHOTO OyTUHKY»?



32. 3 KUTBKOX OCHOBHUX MIJICUCTEM CKIIQAETHCS BCSI CUCTEMA «PO3YMHUN OyauHOK»? Ha3BiTh
Ta JlaiiTe XapaKTepUCTUKY KOXKHiH 3 HUX.

33. (ki icHyIOTh 3arpo3u «po3yMHoro OynuHky»? HaBenite crmaOki micus IoT, siki MOXYTb
CTaHOBHTH 3aropo3y «PO3yMHOMY OYIUHKY.

34.  TlacuBHI aTaku Ha «pO3yMHUN OyAMHOK». J[aiiTe XapaKTEpPUCTUKY KOXHIN 3 HUX. AKTHBHI
aTaKu Ha «PO3yMHUH OyAHHOKY. [laiiTe XapaKTepUCTUKY KOKHIN 3 HUX.

35. AJITOPUTM HaJ@HHS 3aXHCTY CHCTEMH “po3yMHHMil OymuHOK”. B womy Bin momsrae? Horo
0COOJIHMBOCTI.

36.  OcHOBHI CKJIaI0B1 pO3yMHOT0 MicTa. HaBeniTh XapaKTepUCTUKH KOKHOTO.

37. Hagenite knacudikariito Smart City.

38.  Cucrema ynpasninns Smart City.

39.  HaiiBaxxymBimmi HanpsIMKA PO3BUTKY «pO3yMHOT0 MicTay. KoHIuemnirii po3yMHOTO MicTa

40.  Ha sxux XapakTepUCTHKAX IPYHTY€ETHCS KOHLEMIISI pO3YMHOr0 mMicta?

41.  HageniTh 3araibHy cxemy po3yMHoro micra. OcHOBHI ckjianoBi PosymHoro micra. fki
€JIEMEHTH MiCTa MOBUHHE MIiCTUTH y c00i Po3ymHue micto?

42.  SIki iCHYIOTH TEXHOJIOTII pO3yMHHUX MICT?

43.  CrangapT po3yMHOro micta. [HhopMaIiifHO-TeXHOIOTIYHI M1aT(HOPMHU PO3yMHHUX MICT.

44.  Jlaiite Bu3HadyeHHs TepMminy «Bemnuki mani (Big Data)». SIki onepariii npu nboMy MOBHHHI
31ICHIOBATUCS?

45, SIki BUKOPUCTOBYIOTHCSI TEXHOJIOTI] 1 TeHAeH1ii podotu 3 Big Data?

46. SIki iCHYIOTh METO/IM Ta TEXHIKa aHAJ3y BEJIMKUX JAHHUX?

47. Oco0aMBOCTI BETUKUX JIaHUX Y IIPOMHCIOBOCTI.

48.  Konnenryansaa monens MapReduce.

49.  JlaiiTe BU3HAYCHHS MTOHATTIO «PETPECisi».

50.  JlaiiTe BU3HAUEHHS MMOHATTIO «KJIACTEPi3allisi».

Po6ouy nporpamy HaBuyaabHOI AucHMILIiHU (cnadyc): «Po3polka 3actocynkiB IHTepHeT pedeii Ta
CEHCOPHHUX MepesK B eHepreTuii»:

Craaneno npodecopom kadenpu II13E, n.1.1., npod. egoposoro Hataniero BononumupisHOO
YxBagaeno kadpeaporo I[13E (mporokon Ne 41 Bix 18.06.2025 p.)

Ioroxxeno Metoauunoro komiciero dakymbrery® (mpotokon Ne 8 Bin 20.06.2025 p.)
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