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— IIporpama HaBYAJBHOI M CHUILTIHA

1. Onuc HaBYAJBHOI AMCHMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta Pe3yJIbTATH HABYAHHA

Mertoro nucuuiuiinu  “Po3po0ka 3actocyHkiB IHTepHeTy pedeli Ta CEHCOPHHX MepeKk B
eHepreTuui” € HaOyTTS 3HaHb Ta IPAKTUYHUX HABUUOK BUKOPUCTAHHS CYy4aCHUX METO/IIB 100 PO3POOKHU

3aCTOCYHKIB [HTEepHETY peueil Ta CEHCOPHUX MEPEKX.
[Tpenmerom nucuuiutinu “Po3po0ka 3acTtocyHkiB IHTepHeTy pedeii Ta CEHCOPHMX MepexX B
eHepreTuui” € cepis MiAXOJIB, IHCTPYMEHTIB 1 BHKOPHCTaHHS CY4YaCHHUX METOJIB IIOJMO PO3POOKH

3aCTOCYHKIB IHTepHETY pedeill Ta CEHCOPHUX MEpEeXK.

OcCHOBHI 3aBJaHHSI KPeIMTHOI0 MOJYJISl.
3rifHO 3 BUMOraMu IpOrpaMu HaBYaJIbHOI AMCLUUILUIIHU CTYACHTU MICIS 3aCBOEHHS KPEIUTHOTO

MOAYJd MAarOThb MPOACMOHCTPYBATHU TaKi PE3yJIbTaTU HABYaHHA:

3arajbHi KOMIeTeHmii:
- 31aTHICTh TPOBOAMTH JOCTIKEHHS Ha BiAmoBigHoMy piBHi (3K 3);
- 31aTHICTh TeHEepYyBaTH HOBI i€l (kpeaTuBHICTH) (3K 5).

®axoBi KOMIIETEHTHOCTI:
- 31aTHICTH aHaII3yBaTH NpeaMeTHI obnacTi, GopMyBaTH, K1acu(]ikyBaTu BUMOTH 10 IPOrPaMHOTO

3abe3nedyeHns (OK 1);

- 31aTHICTh PO3POOJIATH 1 peai3oByBaTH HAyKOBI Ta/abo MpUKIaAHI MPOEKTH Yy chepl iHKeHepil

nporpamHoro 3abesnedenns (OK 2);
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- 3JaTHICTh MPOEKTYBAaTH apXITEKTYpy MPOrpaMHOro 3a0e3ledyeHHs, MOJENIOBATH IPOLECH
(GyHKLIOHYBaHHS OKpeMuX miacucreM i moayni (DK 3);

- 31aTHICTh PO3BUBATH 1 pealli3oByBaTH HOBI KOHKYPEHTOCIIPOMOJKHI 1/1€i B iHXKeHepii MporpaMHOro
3abe3neueHns (OK 4);

- 31aTHICTH PO3POOIIATH MPOTrPaMHi 3aCTOCYHKH 1HTEPHETY peueld Ta ceHcopHux Mepex (DK 10).

3rizno 3 Bumoramu OIIIT/OHII ImkeHepiss mporpaMHOTO 3a0€3MEeUeHHs IHTEJIEeKTYyalbHUX KiOep-
GIBUYHMX CHCTEM B CHEPreTHlll, CTYIACHTH IICJsA 3aCBOEHHS HABYAJIBHOI AWCIMUIUIIHK MAaloTh
IPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYaHHSI.

IIporpamHi pe3yJibTaTH HABYAHHSA:

- OminroBaty 1 BUOMpatu e(heKTUBHI METOIM 1 MOJIeNi PO3pOOJICHHS, BIPOBA/PKEHHS, CYIIPOBOLY
MPOrPaMHOTO 3a0€3MEeUeHHS Ta YIIPABIIHHS BiAMOBIIHIME IPOIIECAMH Ha BCIX €Tanax >KUTTEBOTO ITUKITY

(ITPH 2);

- BusBnatu indopmaniiini morpeOu 1 kiacudikyBaTé AaHi A NPOEKTYBaHHS IPOTPAMHOTO
3abe3neuenns (IIPH 4);

- Po3poGmnaru, anamizyBaTH, OOIpYyHTOBYBATHM Ta CHCTEMAaTH3yBaTH BHMOTH [0 HPOTPaMHOTO
3abe3neueHns (IIPH 5);

- BmiTi po3po0uisiTu mporpaMHi 3aCTOCYHKH IHTEpHETY peueii Ta cencopaux mepex (ITPH 18).

2. IlpepexkBi3uTH Ta NOCTPEKBI3UTH IMCHUILIIHYA (MicLle B CTPYKTYPHO-JIOTi4Hil cxeMi
HABYAHHS 32 BiINOBiIHOI0 OCBITHLOK MPOrPaMoIO)

JlMcIuIIIiHA CKIIAIAETHCS 3 OTHOTO KPEAUTHOTO MOTYJI.

BuBueHHS IUCHMIUIIHM CHOUPAETbCS HA 3HAHHS, OTPUMAaHI 3a MPOTPaMOI0 TOMEPEIHIX POKIB
HaBYaHHSA 3a crneuiaibHicTO 121 IHkeHepiss nmporpamHoro 3abesnedeHHs. CTYAEHTH MarOTh JIOCBIJ y
iMIepaTHBHOMY, 00’ €KTHO-OPIEHTOBAHOMY 1 (DYHKIIIOHAJILHOMY ITPOrpaMyBaHHi.

Buknanenuit marepian Moxxe OyTH iHCTPYMEHTAJIBHOIO OCHOBOIO JUISl IATOTOBKH MariCTEPChKUX
JICepTaIlii.

MixaucuuruIiHapHi 3B’S3KHA 3a0€3MedyloThCs TUCHUILUIIHAMU ~ «AHaJITHKa OOpOOKHM HaHMX B
CCHCOpPHHX Mepexax», «BigData B eneprerumi» «MaremMaTudHi METOAW MOJCIIOBAaHHS CHUCTEM 3

PO3MOAIICHUMH TapaMeTpaMny, «Po3pobka mporpamMHOro 3abe3nedeHHs MOOLIbHMX NMPHCTPOIBY.

— 3MicT HABYAJBLHOI JUCIHUILIIHA

Po3nin 1. Apxitekrypa Intepuery peueii loT
Tema 1. ITonsarrs [oT
Buznauenns [oT. Posrisna apxiTexktyp. Sapo i ctex. Ynpasninas nauumu [oT.
Tema 2. PiBui mogeni [oT
PiBens npunanis. PiBeHb rpaHnyHOrO NUTI03Y. PIBEHb «XMapu»
Tema 3 MepexeBa apxitektypa loT
[TpoTokonu Ta TpaHCIIOPTHI PiBHI.
Tema 4 Cencopu Ta KOHTPOJIEpH
Tunu cercopiB. CucTeMu >XKUBJICHHS CEHCOPIB

Po3zaia 2. Connectivity IoT
Tema 1. be3npoBo10Bi KOMyHiKaii
Tema 1.1 PagiogactoTHuii 38's130K. Tumu Mmepex.
Tema 1.2 MepexeBi npoTokosu. MapiipyTuzarist
Tema 2 XmapHi Ta TyMaHH1 O0UHCIICHHS
Tema 2.1 [lepenaya faHUX B XMapHUX Ta TYMaHHUX TEXHOJIOTISX.
Tema 2.2 «XmMapHi» cepBicu



3.

HagpuanbHi maTepianu Ta pecypcu

basoBa jireparypa

N —

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

. Perry Lea. Internet of Things for Architects: Architecting IoT solutions by implementing sensors,

communication infrastructure, edge computing, analytics, and security

. David Hanes. IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the

Internet of Things

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

Gary Smart. Practical Python Programming for IoT: Build advanced IoT projects using a Raspberry
Pi4, MQTT, RESTful APIs, WebSockets, and Python 3

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

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

Fotios ChantzisPractical IoT Hacking: The Definitive Guide to Attacking the Internet of Things
Scott J. Shackelford. The Internet of Things: What Everyone Needs to Know

JonaTkoBa Jiteparypa

10.

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

11. Andy King. Programming the Internet of Things: An Introduction to Building Integrated, Device-
to-Cloud IoT Solutions
12. Valentina E. Balas. Internet of Things and Big Data Applications: Recent Advances and Challenges
(Intelligent Systems Reference Library)
13. Chuan-Kun Wu. Internet of Things Security: Architectures and Security Measures (Advances in
Computer Science and Technology)
14. Claire Rowland. Designing Connected Products: UX for the Consumer Internet of Things
15. Andrew Minteer. Analytics for the Internet of Things (IoT): Intelligent analytics for your intelligent
devices
— HaB4YaJbHHIl KOHTEHT
4. Metoauka onaHyBaHHSI HABYAJIbHOI IMCHHUILTIHN (OCBITHHOI0 KOMIIOHEHTA)
JlekuiiiHi 3aHATTS
Ne HasBa Temu Jsiek1ii Ta nepesik OCHOBHUX NMUTaHb
3/m
1 |Ilonatrsa Iarepuery peueii (IoT)
2 |Exocucrema IoT
3 | Apxitekrypa loT. [lopiBHSHHS
4 |Mopgens IoT. PiBHi mozeni.
5 |Cranpaprusanis mogeni [oT
6 |Mepexesa apxitektypa [oT
7 |IlopiBHAHHS apXiTEKTYp
8 | DyHKIUIOHANBHI CTEKH (PiBH1) apXITEKTYPH.
9 |Mogenb ynpaBiasiHHA JaHUMH
10 |Heiiponni mepexi. OCHOBHI OHATTS
Bionoriunuii Heipon, moaens Makkamwiok-ITutrca sk niHiiHUE knacudikarop. OyHKIIT
aKTUBaIl.
11 |HaBuaHHS HEHPOHHHUX MEPEX




AJNTOPUTM 3BOPOTHBOTO POIIUpPEHHS MOXHOKH. [IpobiaemMu HaBUaHHS HEHPOHHUX MEPEX.

12 |HaBuanns 6e3 yuurens. 3HUKEHHS PO3MipPHOCTI
[TocTanoBka 3aaui HaBYaHHA 03 yuuTens. 3agaya 3HWKEHHS po3MipHOCTi. CHUHTYIISIpHUMA
po3kiian MaTpuili. Metos roinoBHux komrnoneHt. T-SNE anroputm.

13 |Mertoau knactepu3arii
3amava kimactepusarii. Tumm MeToai Kiactepusamii. AJTOPUTM K-CepeaHix. 3MilieHi
MOJ€.

14 |Kaptu camooprasnizartii.
OcnoBHi konuenmii. KoHkypeHTHe HaB4yaHHsA. Apxitektypa. Tomomoris. Anroputm
HaB4aHHs. [1i1X011 10 BU3HAYCHHS BiJICTaHEH. 3aCTOCYBaHHSI.

15 |ba30Bi miaxoau 10 CTBOPEHHS PEKOMEHIAIIMHUX CUCTEM
Bunu i 06s1acTi 3aCTOCYBaHHS pEKOMEH/IAIIITHUX CUCTEM.

16 |Peanizaris pekoMeHIaIIHHOI crucTeMu 3acobamMu Spark

Memory-Based Collaborative Filtering.

17 |IlepcrieKTUBHI HapsIMKA PO3BUTKY MPOTPAMHUX 3ac00iB 0OpOOKM HAJBEIHUKUX AAaHHUX 1
MAaIIMHHOTO HaBYaHHS

18 |IIporpamui pimeHHsS 0OpOOKM HAJBEIMKUX JaHUX B 3aJladyaX MAIIMHHOTO HAaBYaHHS BiJ
nigepiB puHKy (Amazon, Google, Facebook)

MpakTuyni 3aH91TH

OCHOBHI 3aBIaHHS IUKIY MPAKTHYHUX 3aHATH TOJSATAIOTh Y HAOYTTI CTYJACHTAMH TPAKTHYHUX
HAaBHYOK 3 BUKOPHUCTAHHS CIEIIaji30BaHOT0 MPOrpaMHOro 3abe3redeHHss 0OpOOKH JaHUX Ta PO3pOOKH
3actocyHKiB [0T Ta ceHCOpHHUX MEpEK.

Ne
Ha3Ba Temu 3aHATTS

3/m

1 |IIporpamyBaHHs CEHCOpPIB

2 |IlepenaBaHHS JaHUX BiJ CEHCOPY JI0 «XMapu».

3 | ApxiTeKkTypa XMapHUX CUCTEM

4 | Cumymsiisa 1 00poOKka MacuBy JaHUX

5 |CrpykTypyBaHHS AJaHUX

6 | AHaJiTUKA OTPUMAHUX JaHHUX

7 | depesa pimieHpb Ta ancamMOJ1eB1 aITOPUTMH HaBYaHHS

8 | AJropuT™mHu Kiactepusaii

9 | AnropuTMu 3HUKEHHS PO3MIPHOCTI

5. CamocrTiiiHa poboTa cTygeHTa

Ne | Hassu TeMm i muTanb, 110 BAHOCHTLCS Ha CAMOCTIHE ONPAIIOBAHHS Ta MOCUIAHHS HA
3/ HaBYAJIbHY JIITEPATYPY

Tema 1 Mawunne nasuanns
1 OCHOBH MAIIMHHOTO HaBYAHHS

Teopernuni 3acanu MamuaHOTrO HaBuaHHA [9]. KogyBanus ta miaroroska manux Mllib.
MacmraGyBanns Ta Bubip xapaktepuctuk. MLIib Model Training. Ouinka moaeni
MAaIIMHHOTO HaBYaHHSA [5].

2 HaBuanns 3 yuurenem (Supervised Learning).




Meron croxactuuroro rpaaieaTa SG. Jlorictuuna perpecis. [IpuHImnm Mmakcumymy
MPaBIONOAIOHOCTI 1 JorapudmiuHa QyHKIIiS BTpaT. METOA CTOXaCTUYHOTO IPajieHTa s
smorapudmidHO0 QYyHKIIIT BTpaT. MaTeMaTH4YHI OCHOBH METO/ Iy OITIOPHHUX BEKTOPIB.
3aBaHHS KBaIPATUYHOTO MpOTpaMyBaHHs 1 [BoicTa 3ana4a. [1oOynoBa saep 1uist MeToay
onopHuX BekTopiB. Kputepii sikocti kiacudikaiii: 9ymmBicTs 1 crienudiyaicts, ROC-
kpuBa i AUC, Tounicts i moBHota, AUC-PR [6, 9, 13, 15].

3 Hauanns 6e3 untens (Unsupervised Learning).

[TocTanoBka 3aBnanHs kiacrepusaiii. [locranoBka 3apnanns Semisupervised Learning,
MPUKIIAAN 3acTOCyBaHHA. AnroputM k-cepennix i EM-anroputm ans noziny ["ayccoBckoi
cymimr. Anroput™ Jlanca-BinesMca Ta HOoro okpemi BUMaAKu. AJITOPUTM ITOOYT0BH
nenaporpamu. BusHauenHs uncna knacrepiB. CHHTYISIpHUN PO3KIIA B 33134l 3HUKCHHS
po3MipHocTi. Alternating Least Squares 3 Bukopucranasm Spark [6,9, 13, 14, 15].

Tema 2 Oopooxa oanux

4 PexomMeHnnariiitai cucremu.

3aBaaHHs KoJabopaTUBHOI (BDUIbTpallli, TpaH3aKI[iiHI AaH1 1 MATPHUIIS CYO'€KTH-00'EKTH.
Collaborative Filtering and Recommendation [5, 3, 9, 13].
5 [lepcneKTHBHI HANIPSIMKH PO3BUTKY MPOrPAMHUX 3aCTOCYHKIB 1 MAITMHHOTO HABYaHHS.

Pusuku, moB’s3aHi 3 3aCTOCYBaHHSIM HaJBENUKUX JaHuX. [Ipobiema KoH(pIAEHIIHHOCTI.
Harudikaris [11].

Tema 3 be3nexa cucmem Inmepuemy peueii

6 Amnarowmis kibepatak Ha [oT-npuctposx.

7 ®diznyHa Ta anaparHa Oe3reka.

— ToniTnKa Ta KOHTPO/Ib
6. MMoniTMKa HaBYaNbHOI AUCLUNIHWN (OCBITHBOrO KOMMOHEHTA)

3aCTOCOBYIOTBCS CTpATETil aKTHBHOTO 1 KOJICKTHBHOT'O HABYAHHSI, K1 BU3HAYAIOTHCSI HACTYITHUMHU
METOJIaMH 1 TEXHOJIOT1SIMHU:

1) meronu mpobreMHOro HaB4YaHHS (MPOOJIEMHHUI BHKIAJ, YaCTKOBO-TIOLIYKOBHM (€BpUCTUYHA
Oeciga) i JOCHiTHUIIBKUNA METO);

2) ocoOuCTICHO-OpiEHTOBaHI (PO3BUBAIOYi) TEXHOIOTI1, 3aCHOBaHI Ha aKTUBHUX (opmax 1 MeToaax
HaBYaHHS ( «MO3KOBHH LITYpM», «aHali3 CUTYyallil» JUCKYCis, eKCIIpec-KOH(pepeHLis);

3) iHbopMaIiHO-KOMYHIKAIIiMHI TEXHOJOTIi, Mo 3a0e3medyloTh MPOOIEMHO-A0CTITHUIIBKII
XapaxkTep Mpolecy HaBYaHHS Ta aKTHBI3allll0 CAMOCTIHHOT pOOOTH CTYAEHTIB (€IEKTPOHHI Mpe3eHTAIlT 17151
JEKUIHHUX 3aHATh, BAKOPUCTAHHS ay/10-, B1I€O-MIATPUMKN HABYAJIbHUX 3aHSITH).

4) nexuiifHi Ta MPaKTUYHI 3aHATTS BIIHOCITHCS 10 ayTUTOPHUX 3aHATH. BiJBiAyBaHHS ayAUTOPHUX
3aHATH € 000B’I3KOBUM;

[IpaBuna mOBEOIHKM Ha 3aHITTIX: AKTUBHICTh, MIArOTOBKAa KOPOTKHX JOMOBiAEH YU TEKCTIB,
BIJIKJIIOYEHHST TeNe(OoHIB, BUKOPUCTAaHHS 3aco0iB 3B 3Ky Ui MOIIYKY i1HGopMamii Ha TYII-JUCKY
BUKJIaJ[auya 4M B IHTEPHETI TOIIIO.

[IpaBmia 3axucTy NpakTUYHUX poOOIT: Ha MPAKTUYHUX 3aHATTAX CTYACHTHU 1]l KEPIBHULTBOM
BUKIIaJ]aua BUBYAIOTh METOAMKY EKCIIePUMEHTAIBLHUX JOCHiKeHb. Ha KOXHIA MpakTU4HIi poOoTi
CTYIEHTH O(OpPMIIAIOTH 3BIT y NMUCbMOBOMY BUIIIsiAl. o 3BiTy 3aHOCHTBCS mepedir nociigy, Horo
pe3yNbTaTH 1 AI0ThCA MOSICHEHHSI OTPUMAHUX PE3YNbTATIB 3 YPaxXyBaHHIM MOXHUOOK €KCIIEPUMEHTY.

[IpaBuna mpu3HaueHHs 3a0X0YyBaJbHUX OalliB: CBOEUACHE BUKOHAHHS Ta 37[a4a MPAKTUYHUX POOIT,
HECTaHJIAPTHUIA MiIXiJl O BUPIMICHHS IEBHOTO 3aBJIaHHS,

[IpaBuiia npu3HaueHHs WTpadHUX OaTiB: HECBOEYACHE BUKOHAHHS MPAKTUYHUX POOIT 3 HEMOBAXKHUX
MPUYMH Ta, @ TAKOXK KOPUCTYBAHHS JOTIOMDKHUMHE 3ac0o0amMy (HAIPUKIIA]l, MOOLTbHHMI Tene(oH, KOHCIIEKT
JIeKI1{) M1/l Yac BUKOHAHHS KOHTPOJIBHOT pOOOTH.

[ToniTuka neAnaiHiB Ta epeckiafanb: HEBYaCHO BUKOHAHI Ta 3/1aHi MPAKTUYHI POOOTH OILIIHIOIOTHCS
HUKUYOI0 O11HKOIO (-10-20% Bij 3araabHOi MiJICYMKOBOI OIIIHKH).



[ToniTrka moa0 akaaeMivHoOi JOOPOUYECHOCTI: MUCHbMOBI POOOTH MOXKYTh MEPEBIPATUCS HA HASBHICTH
iariaty i JOMyCKaloTbCsA OO 3aXUCTY 13 KOPEKTHUMH TEKCTOBUMH 3amo3MyYeHHAMU He Oubiie 40%.
CrnucyBaHHS 11 9ac KOHTPOJIBHUX POOIT Ta €K3aMeHIB 3a00pOHEHI.

[Hmi BuMoOrM, IO HE cymepedaTh 3aKOHOAABCTBY YKpaiHM Ta HOPMATHBHUM JIOKyMEHTaM
VYHiBepcurery:

[TomiThKa 11010 BiJIBiTyBaHHS: BiBIyBaHHS 3aHATh € 000B’I3KOBHUM KOMITOHEHTOM OIIHIOBAHHS, 32
K€ HapaxoBYIOThCs Oanu. 3a 00’€KTHUBHUX NpUYUH (MIATBEP/HKEHUX TOKYMEHTAJIbHO) J103BOJISIETHCA
NIePECKIIaaHHs MPOMYIICHUX TEM KYypCYy.

[ToniTka 1010 BUKOHAHHS 3aBJaHb. IMO3UTHBHO OIIIHIOETHCS BiANOBIAAIBHICTh, CTApaHHICTb,
KpEaTHUBHICTh, QyHIaMEHTAJIbHICTb.

7. Buau KOHTPOJIIO Ta peiTUHIoBa CUCTEeMA OLiHIOBaHHA pe3ynbTaTiB HaBuyaHHA (PCO)

1. Owminka 3 [AOUCUUIUIIHM BHMCTAaBISI€TbCA 3a 0araro0ajibHOIO CHCTEMOIO, 3 IOJAJIBIINM
nepepaxyBaHHIM y 4-0anbHy.

2. MakcuManbHa KUTBKICTh 0amiB 3 qucnuiuiinu gopisHioe 100.

3. HapaxyBanHs 06ajiiB 0 OKpEMHX BHIaX POOIT:

PeliTuHT cTyneHTa 3 KpeIUTHOTO MOJIYJISI CKIIAIA€ThCs 3 OalliB, 110 BiH OTPHMAB 3a:

- BUKOHaHHS MPAKTUIHHUX POOIT;
- HamuMcaHHs KOHTposbHOI pobotu (MKP).

Cucrema peiiTHHroBuX (BaroBux) 0aJjiB Ta KpuTepii ONiHIOBAHHSA
1.BukoHaHHS TPAKTUYHUX POOIT
OminroroTsest 9 po0iT, mepeadaueHuX poObOU0I0 porpaMoro. MakcumansHuid Barosuit 6an rJIP =50
Cyma BaroBux 0aJiiB IpakKTUYHHUX POOIT:

MakcumansH
N . p. Ha3sa npaktuunoi po6otu Wl BarOBUM

Oan
1 [TporpamyBaHHS CEHCOPIB 5
2 [lepenaBanHs JaHUX BiJ] CEHCOPY /IO «XMapH» 5
3 ApXITEKTYpa XMapHUX CUCTEM 5
4 | Cumynauis i o6poOka MacUBY JaHUX 5
5 CTpyKTypyBaHHS JaHUX 6
6 AHaNITHKa OTPUMAHHUX JAHUX 6
7 JepeBa pimieHp Ta aHcaMOJIeB1 aTOPUTMHU HaBUAHHS 6
8  |Anropur™mu Kiactepusanii 6
9 | ANropuTMH 3HUKEHHS PO3MIPHOCTI 6
Pazom 50

OuiHIOBaHHS MPAKTUYHUX POOIT:

—sIKI[0O po0OTa BHKOHAHAa HeBYacHO 3HiIMaeThess 10-30% Big MakcHMManmbHOI KUTBKOCTI OaniB
(KUTBKICTh TPOLIEHTIB 3AJICXKHUTh BiJ] TEPMiHY 3alli3HEHHS);

—SIKIIO POOOTa BUKOHAHA HE CAMOCTIMHO Ta MPOCTEKYEThCS HE 1HAMBIAyadbHE BUKOHAHHS TO
3HiMaeThes 50% Big MaKCUMAIBLHOI KIJTBKOCTI OaliB;

—SKI[0O B TpOrpaMi HE BHUTPUMaHI OCHOBHI TpaBUjia CTBOPEHHS MPOTPAMHUX MPOJIYKTIB
(MOAYIBHICTB, APYXHIH 1HTEepdelic, HaIBHICTH KOMEHTapIB Ta T.11.) 3HIMA€eThCS 5%.

2. MonynpHHNM KOHTPOJIb

Ha oxHomy 3 nekuiiHUX 3aHSTh MPOBOJAUTHCA MOJIYJbHA KOHTpOJIbHA poboTa: MakcuMaibHUI
BaroBuii 6an rMKP = 10.



O1iHIOBaHHS MOJIYJIbHOT KOHTPOJIBHOT pOOOTH BUKOHYETHCS HACTYITHUM YHHOM:

—sIKII[O Ha BCI MHUTAHHS JaHl MOBHI Ta YiTKO apryMEHTOBAaHI BiJIOBi/i, KOHTPOJbHA BUKOHAHA
0XaiHo, 3 TOTPUMaHHSI OCHOBHHX MPABHII, TO BUCTaBIAEThes 9 - 10 Oaitis;

—SIKII[O METOJIMKA BUKOHAHHS 3alPOIIOHOBAHOTO 3aBIaHHS PO3po0JieHa BipHO, ajie TOMYIIeH] He
MPUHITUIIOB] TOMUJIKH y TEOPETHYHOMY OIUCI a00 po3paxyHKaX, TO BUCTABIAEThCS 6 - 8 OaiiB;

—Big 3 mo S5 OanmiB HAapaxXxOBYEThCS, SKIIO METOAWKA BUKOHAHHS 3aBIaHHS pO3pOOJcHAa B
OCHOBHOMY BipHO, aJIe IOTYIIEH] JesKi 3 HACTYITHHX MOMUJIOK: IIOMHJIKH y TPEJICTABIICHI BUX1THUX JJAHHX,
HE OOrpYHTOBaHI TEOPETUYHI PillIEHHS, TOMUJIKH Y METOJIUII PO3PaXyHKIB;

—HWK4e 3 0alliB HAPaXOBYETHCS, SKIO 3aBAAHHS HE BUKOHAHE a00 TOMYIICHI rpy0i MOMUIIKH.

3. Ex3zamen

Ex3amen BinOyBaeTbcst y MUchbMOBIH (popmi. MakcumanbHa oliHKa 3a ek3aMeH ckianae tEK = 40
OauiB.

YMoOBH N03UTHBHOI IPOMIZKHOI aTecTamil

Jljisg oTpUMaHHS ,,3apax0BaHO’” 3 MEePILIOi MPOMIXKHOI aTecTallil CTyJeHT IOBUHEH MAaTH HE MEHIIIE,
HDK 12 GamiB (3a yMOBH, 110 32 8 THIKHIB 3TiJTHO 3 KaJICHIAPHUM IVIAHOM KOHTPOJIBHUX 3aXOMIB CTYACHT
noBuHEH oTpumartu 20 Oanm).

Jliia oTpuMaHHS ,,3apaxoBaHO’ 3 APYroi MPOMIKHOI aTrecTallii CTy/IeHT MOBUHEH MaTH HE MEHIIIE,
HiX 40 GarniB (32 yMOBH, 110 3a 14 THXKHIB 3TiJHO 3 KaJCHIAPHUM IUIAHOM KOHTPOJBHUX 3aXO0/IiB CTYJCHT
noBuHEH oTpuMmatu 60 6aiB).

Pozpaxynok mkanu (R) peiitunry:
Cyma BaroBux 0ajiB KOHTPOJIBHUX 3aXOIB MPOTITOM CEMECTPY CKIIAIaE:
R=50 +10+40 = 100 GaxuiB

TakuM 4MHOM, peHTHHTOBA IIIKalla 3 KpeAUTHOTrO Moy ckianae 100 Gamis.

YMOBH JOMYCKY /10 ICIIUTY: 3apaxyBaHHs BCIX MPAKTUYHHUX POOIT, a TAKOXK CTAPTOBUM PEUTHHT T >
40 oOamis.

Jlist orpumanHs ctyneHToM BiamoBigaux oiiHok (ECTS Ta TpaaumiiiHuX) HOTO PEUTHHTOBA OIlIHKA
RD nepeBoauThCst 3riiHO TaOIHIII:

Tabmu1s BiAMOBIIHOCTI PEUTHHIOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAIOHO:

Kinvxicmo b6anie Oyinka
100-95 BigminHo
94-85 Jyxe nobpe
84-75 Jo0Ope
74-65 3a10B1ILHO
64-60 JlocTaTHBO
Menmre 60 HezanoBinbpHO
He BukoHaH1 yMOBH JIOMYCKY He nonymieno

8. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBiTHLOro KOMNOHEHTA)

MeToanuHi pexomeHaanii

JlJig Kpamoro 3acBO€HHS MaTepialy AUCLUUILIIIHU PEKOMEHAYEThCSI BUKOPUCTOBYBATH Ha JIEKIIISIX
MYJBTUMEIMHI 3ac00M HaBYaHHS, SIK1 JO3BOJISAIOTh IHTEHCU(IKYBAaTH HaBYAJIbHUIN MTPOLIEC, CTUMYJIIOBATH
PO3BUTOK MHCJICHHS Ta YSBU CTYJEHTIB, 30UIbLIYBaTH OOCAT HABYAJIbHOIO MaTepiany JJs TBOPYOIO
3aCBOEHHS 1 BUKOPUCTAHHS HOTO CTYJAEHTAMH, BUKJIMKATH 3alIKaBJIEHICTh Ta MO3UTHUBHE CTABJICHHSA 10
HaBYaHHS.

Mertoauka moOyaoBaHa TaKMM YHHOM, LI0 Marepiajd Maike KOXKHOI JIeKLIi 3aKpiIuTIoeThCs



BUKOHAHHSM 3aBIaHHS KOMIT IOTEPHOTO MPAKTUKyMYy. 3aBJIaHHs CTYICHTH OTPUMYIOThH 3a3Jaleriib i Ha
ayJUTOPHOMY 3aHATTI MiJ KEPIBHULTBOM BHKJIaJaya BUIPABISAIOTH NOMHJIKM B pa3i iX HasBHOCTI Ta
BIJIMOBIJJAIOTH HA 3alIMTAHH 11010 IPOTPaMHO]I peati3allii Ta TCOPETUYHUX 3acaj] poOOTH.

SIKicTh caMOCTiHOT pOOOTH TIEPEBIPAETHCS HA 3aHATTAX KOMII IOTEPHOTO MTPAKTUKYMY.

Hepe.ﬂilc NnuTAHb, SIKi BHHOCATHCS HA CeMCCTp()BHﬁ KOHTPOJIb:

1. JlaliTe BU3HAuUeHHS NOHATTIO I[HTepHeTy pedeil. HaBenmiTh Ta MOSACHITH apXiTEKTypy
InTepHery peueit.

2. [IpencraBnenns apxitektypu loT y BUrIIsi cepBicis.

3. Ha3gite ocobnuBocTi naTunkiB Ta skuBiaeHHs [0T.

4. OcobmmBocTi nepenayi nanux B [oT.

5. Ocob6mmBocti mapuipytu3sanii B [0T.

6. TymanHi 1 rpannyHi oouncnenHs B [oT.

7. besneka nepenaui nanux B [oT.

8. Etanonna moznens 10T Big MCE-T. Oco6auBocTi moOyaoBH.

9. Mo Take mamuuHe HaBuaHHs (Machine Learning)? SIki po3pi3HSIOTH TUIM MAIIMHHOTO
HaBYaHHsA?

10. HageniTe MeTOM MalTMHHOTO HaBYaHHS. B 4omy iX BiAMIHHICTH?

11. [Io coboro mpeacrapisie «po3yMHe BUPOOHUITBO» (Smart Manufacturing)?

12. 1o coboro mpexacTasisie BipTyalibHa peanbHicTh? HaBeniTh TUIN BipTyaabHOI PEaTbHOCTI.
B 4yomy nosnsirae npuHIMI po6OTH BipTyaJIbHOI peaabHOCTI?

13. SIKi iICHYIOTh IPUCTPOI Ta KOMIIOHEHTH BipTyalibHOI peanbHOCTi? HaBeniTe mpukiamy.

14. o coborwo mnpexacraBise JOMOBHEHAa peanbHicTh? IIpuHIMO pobOTH JONOBHEHOI
PEATBHOCTI.

15. HaBeniTh npukiaay NpucTpois, siKi peatizyloTh JOMOBHEHY PEaIbHICTh.

16. Texnonoriss LoORaWAN. OcobauBoCTI 3aCTOCYBaHHSI.

17. Ski TUNIM TPUCTPOIB BUKOPUCTOBYIOTHCS B LORaWAN?

18. Hagenite apxitektypy mepexxi LORaWAN. 3 sikux By3I1iB BOHA CKIIAIA€ThCS?

19. Crangapt NB-IoT. Oco6nuBocTi 3acTOCYBaHHS.

20. Hagenite BapianT po3mimenas NB-IoT B pexxumi Stand — Alone.

21. CencopHi Mepexi. OCHOBHI CTaHJIapTH, SKI BUKOPUCTOBYIOThCS Jutst [oT.

22. HaBenith CTpyKTYpy CEHCOPHOTO BY3JIa.

23. HageniTe CTpyKTypy anapaTHOi YaCTUHH BYy3J1a CEHCOPHOI MEpexi.

24. 3 AKUX PIBHIB CKJIaJaeThesl OaraTopiBHeBa apxiTekTypa Mepexi [oT. OcobnmBocTi piBHIB.

25. HageniTe knacugikarito 6e3npoBOJOBUX CEHCOPHUX MEPEXK?

26. SIki ICHYIOTh BUIM TOTIOJIOT1 CEHCOPHUX MEpPEexk?

27. SIKi IpOTOKOJH 1 Ha SIKUX PiBHAX apxiTekTypH loT mpartioroTs?

28. HaBenith ckiasoBi «po3yMHOTO OYIAMHKY.

29. VY oMy nosAraroTh NepeBark «pO3yMHOT0 OYJIUHKY»?

30. Ha sxi rpynum 3a TUIOM BUKOpPHCTaHHA [HTEpHETY MOMJIMBO MOAUIUTH OUIBIIICTH
no0yTOBUX MPHUCTPOIB 3 KATEropii «po3yMHUX» peueit ?

31. Ha sixi KOMITIOHEHTH MOKHA PO3ALTUTH BCIO CUCTEMY «PO3YMHOTO OYIUHKY»?

32. 3 KUIBKOX OCHOBHHX IIIICHCTEM CKJIaJJa€ThCs BCS CHCTEMa «pOo3yMHUN OyanHOK»? Ha3BiTh
Ta JaliTe XapaKTepUCTUKY KOXKHIH 3 HUX.

33. SIKi iCHYIOTH 3arpo3u «po3ymHoro OynuHky»? Haenmith crnadbki micug loT, ski MOXyTh
CTaHOBUTH 3arpo3y «PO3YMHOMY OYIHHKY.

34. [TacuBHI ataku Ha «pO3yMHUI OyIUHOK». JlaliTe XapakTepUCTUKY KOXKHill 3 HUX. AKTUBHI
aTaky Ha «pO3yMHUH OyauHOK». [laiiTe XapaKTepuCTUKY KOKHIN 3 HUX.

35. ANTOpHUTM HAJAHHS 3aXHUCTy CHCTEMH “pO3yMHHil GyauHOK”. B uomy Bin monsrae? Moro
0COOJIMBOCTI.

36. OCHOBHI CKJIaJIOBI pO3yMHOro mMicta. HaBeiTh XapakTepUCTHKH KOXKHOTO.

37. Hagenite knacudikariito Smart City.

38. Cucrema ympasninas Smart City.

39. HaiiBaxuBiiii HanpsIMKU pO3BUTKY «pO3yMHOTo MicTa». KoHenuii po3yMHOro micta

40. Ha sixux xapakTepuCTHKax IPYHTYETHCSI KOHIEMIIisl PO3YyMHOTO MicTa?



41. Hagenitep 3araipHy cxeMy po3yMHoro micra. OcHOBHI ckimanoBi Po3ymuoro wmicra. Ski
€JIEMEHTH MiCTa OBUHHE MICTUTH Yy c00i Po3ymHue micto?

42. Sxi ICHYIOTh TEXHOJIOT1i PO3YMHHX MiCT?

43. Crangaptu po3ymMHOro Micra. [HhopMaiiifHO-TeXHOIOT1YH1 TUIAT(HOPMH PO3YMHUX MICT.

44. Jatite Bu3HaueHHs Tepminy «Benuki gani (Big Data)». SIki onepariii npu 11,0My TOBUHHI
31ICHIOBATUCS?

45. SIki BUKOPUCTOBYIOTHCSI TEXHOJIOTII 1 TeHeH1ii poboTu 3 Big Data?

46. Ski iICHYIOTh METO/IM Ta TEXHIKA aHAI3y BEUKHUX JTaHUX?

47. Oco0MBOCTI BEIUKUX JTAHUX Y MIPOMHCIIOBOCTI.

48. KonnenryansHa monens MapReduce.

49. JlaiiTe BU3HAUCHHS MOHSTTIO «PETPECIs».

50. JlaliTe BU3HAYCHHS TIOHSTTIO «KJIACTEPi3aIlis».

Po6ouy nmporpamy HaB4YaJbHOI JUCHMILTIHU (cui1adyc): «Po3podka 3acTocyHkiB IHTepHeT peueil Ta
CEHCOPHUX MepesK B eHepreTulli»:

Cruaageno npodecopom kadenpu II13E, a.1.1., nou. Pexoposoro Hataniero BonoaumupisHoO
YxBaueno kademporo III3E (mpotoxon Ne 28 Bix 15.05.2023 p.)

Ioroakeno MeToauuHor KoMiciero pakynbreTy! (mporokon Ne 9 Bix 26.05.2023 p.)

IMeToamnuHot0 pagoio yHiBEpCUTETY — AAf 3araibHOYHIBEPCUTETCHKMX ANCLMMIIH.



