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Lini sueuenns Kypcy:

Pesyflbmamu HABYAHHA:

AHOTaIlisl HABYAJIBHOI0 KypCy

dopMyBaHHS Y 3100yBaviB  BHIIOI OCBITH NpodeciifHuX
KOMIIETEHTHOCTEH MIOAO  3aCTOCYBAaHHS  CyYaCHMX HAayKOBHX
KOHIIEMI[ifi, MOHATh, METOAIB Ta TEXHOJOTriH HAYKH O JaHUX B
PI3HOMAaHITHUX HaNpsMax raiy3i iHTepHETy pedei.

Meroro NeKIIHHUX 3aHATh 3a nucuuiuiiHoo «Data science for 10T
and IoE» € 3a0e3neueHHs JOCTaTHHOTO PIBHSA TEOPETUYHHUX 3HAHB,
HEOOXITHUX JUISl PO3YMIHHS OCHOB Ta MPHHIIMIIIB aHAJI3y JaHUX,
110 OTPUMYIOTBCS B PI3HOMAHITHHX Taly3sX TEXHOJIOTIT IHTEpHETY
peyen.

Mertoro 1abopaTOpHUX 3aHATH 3a TUCIMIUIIHOI € (OopMyBaHHS
3IaTHOCTI 1 TOTOBHOCTI 3700yBa4a BUILIOT OCBITH /O BUKOPUCTAHHS
Ta 3aCTOCYBaHHS HaOyTHX 3HaHb Ta YyMiHb Ha MPaKTHII,
(dhopMyBaHHSI CAMOCTIHHOCTI MHCIICHHS, PO3BUTOK JOCIITHAILKIX
YMiHb.

Mertoro camMocCTiitHOT poOOTH 3a TUCHIMILIIHOIO € CHCTeMAaTH3allis 1
3aKpIIUIEHHS OTPUMAaHUX TEOPETUYHMX 3HAHb 1 MPaKTUYHHUX
HAaBUYOK 3100yBauiB BUIIOI OCBITH; (OpPMYyBaHHS YMiHb
BUKOPHUCTOBYBAaTH HOPMATHBHY 1 CHELiaNbHY JITEepaTypy;
PO3BUTOK JIOCIIITHUIILKUX 3T10HOCTEH.

[Mpenmerom mucuuriinu «Data science for 10T and 10E» e metoau
Ta TEXHOJOrIl IHTEpHEeTy peuel; 3arajgbHi NPUHLIUNM Ta
0COOJIMBOCTI HAYKH O IaHUX B KOHTEKCTI IHTEPHETY peUei.
3HaHHA 1 HABUYKU, OTPUMAaHI IPpU BUBYEHHI JUCHMIUTIHU, OYAYyTh
BUKOPUCTOBYBAaTUCh y MPOQECitHOMY KOHTEKCTi (axiBIsIMHU 3
po3po0KM MaTeMaTW4YHOro, iH(GOpPMaLUiHHOTO Ta MPOTrPAMHOTO
3a0e3neyeHHs 1HQOpMAIIITHUX CUCTEM, y Taiy3l 1HhopMaliiHUX
TEXHOJIOT1H, a TaKkoX aJMiHICTpaTopamMH 0a3 JaHMX 1 CHCTEM, a,
TaKOX, P BUKOHAHH1 HAYKOBUX JOCIIJKEHb y pa3l HaBUaHHS 3a
TpeTiM (OCBITHRO-HayKOBUM) pIBHEM (Ha 3400yTTS CTyIEHs
nokropa ¢inocodii) B ramyssax 12 «Inpopmaniiini TexHonorii», 15
«ABTOMaTu3alis Ta npuianoOynyBaHHs», 11 «MaremaTnka Ta
CTaTUCTHKAY.

B pe3ynbraTi BUBYEHHS IUCHUIUTIHM 3/100yBadi BUINOI OCBITH
TIOBHHHI 3HATH:

- OCHOBHI MOHATTA HAyKd O JaHUX B 00JacTi iHTEpHETYy
pedeit, Takux sK 30ip nHaHuX, Bi3yamizauis, o0poOka,
3JUTTS, XMapHi OOYMCIEHHS Ta MOJENIOBAHHS BEIMKHUX
JTAHWX;

- TPHUKJIAJHI OCHOBM  MaTreMaTMYHOi  CTATUCTUKH 1
KOMITIOTEPHUX HAyK, M0 € OCHOBOIO JUISI ICHYFOUHX
MoJiesiell HayKH Tpo JaHi JUIs aHalli3y BEIMKHX HaOopiB
JaHUX, 110 TEeHEpYITbcid B 00JAacTi IHTEPHETY peyeil 1
0JIep>KYBaHUX 3 PI3HOMAaHITHUX 00JacTell BUKOPHUCTaHHS
i€l TEXHOJIOTII;

- OCHOBU OTPHUMAaHHs, OOpPOOKH, MOJENIOBAHHS JaHUX B
PEXHUMI peasibHOTO Yacy;



Ilepedymoeu 00 nouamxy
6UGUEHHA:

B pesynbprari BHBYEHHS AMCIUIUTIHK 3700yBadl BHIIOI OCBITH
MOBUHHI BMITH:

- PO3pOOIATH MOAEHTI JJI BUPIIICHHS 3aBIaHb 1 PeaIbHUX
npobJeM, 10 BUMAaraimTh aHaNi3y JaHHUX, OTPUMAaHHUX 3
BUKOPUCTAHHSIM TEXHOJIOT1H IHTEPHETY peyveH;

- mpoBoAUTH 30ip, 0OpOOKY Ta BWIIy4EHHS O3HAK JaHUX
IHTEpHETY peyeii;

- TIPOBOJIUTH aHaNi3 Ta MOAEIIOBATH O13HEC-TIPOIIECH ITEBHOT
npeaMeTHoi 00JacTi 3 METOK iX BIOCKOHAJICHHS 3
BUKOPUCTAHHSAM CY4YacHUX 1H(OpPMAIIfHUX TEXHOOTIH.

ba3oBi 3HaHHS Ta YSABJICHHS 3 BUIIOT MATEMATHUKH, & CAME PO3JILITH
3 YHCJIOBUX METOJIB BUPILICHHS PIBHAHB Ta IHTErpasiv; 3HAHHA
JICKPETHOI MaTeMaTHKH, a caMe PO3JIUIH 3 Teopii MHOXHH, iX
BIJTHOIIICHHSI Ta BiMOOpa)KEHHS; 3HAHHS 3 PO3POOKH Ta aHaNI3y
KOMITFOTEPHHUX QITOPUTMIB, a caMe pO3JiM 3 MoOyIOBH Ta
aHaJi3zy @IrOpPUTMIB, CTPYKTYp [aHHMX; 3HaHHSI Teopii
WMOBIpDHOCTI, HWMOBIPHICHUX TMpOIECIB Ta MaTeMaTHYHOI
CTaTUCTHKH, a CAaM€ PO3JILIH 3 TIEPEBIPKH CTATHCTUYHUX TiIOTE3 1
CTaTUCTHYHOTO OIIIHIOBaHHS TapaMeTpiB; 3 MpOrpamMyBaHHS, a
camMe po3aik 3 00’€KTHO-OPIEHTOBAHOI METOOJIOTil MoOyI0BU
nporpaM, OCHOB Bi3yaJIbHOTO TPOTpaMyBaHHsS B CEpEIOBHIII
Visual Studio 2010, ocHoB nporpamyBaHHs Ha MOBi JavaScript.



Meta kypcy (Ha0yTi KOMIIETEHTHOCTI)

B Hacniok BUBYEHHS JaHOTO HABYAIBHOTO KypCy 3400yBau BHINOi OCBiTH Halyne
HACTYITHUX KOMIETEHTHOCTEH:

1. 3natu mpuHIMNM (QYHKIIOHYBAaHHS Ta TEXHOJOTIl BipTyami3alii cepBepHHX CHCTEM,
apXiTEeKTypu Ta CTAHJIAPTH KOMYHIKAIlIHHUX 3ac00iB PO3MOAICHUX OOYHUCICHBb, MPOTOKOJIH
3axucTy iH(pOopMaIlii, ska MUPKYJIOE B iHPOpMaIiHHO- KOMYHIKAIIIHHUX CHCTeMax

2. 3Hatu kinacudikaIio XMapHUX OOYKCIICHb Ha PIBHI CUCTEM Ta TexHoJjorii [aaS, PaaS
Ta SaaS, 0coOJMBOCTI Ta XapaKTEepHI O3HAKM 3BUYAHHOTO XOCTHUHTY BeO- pecypciB, OpPEHIH
BIpTyaJbHUX MIPUBATHUX MAIIIMH Ta CHCTEM XMAapHUX OOYMCIICHD

3. 3HaTH KOHLIENIIi1 KOMIT I0TepHOI peatizaiii Mojeel npeaMeTy JOCTiKEHHS Ha OCHOBI
QITOPUTMIYHOTO, CTPYKTYPHOTO, 00’ €KTHO-30PIEHTOBAHOTO, KOMIIOHEHTHOTO, aCHEKTHO-
OpIEHTOBAHOTO, CEPBIC-OPIEHTOBAHOTO, MYJIBTHATEHTHOTO Ta IHIIMX CY4YaCHHX IiIXOiB,
BUKOPHUCTOBYBATH KOHIICIIIIT apajieabHoi 00poOku iHpopmarii

4. 3HaTH IHCTpYMEHTaJbHI 3aCO0M /711 MOJICIOBAaHHS Ta ONTUMI3allii 6i3HEeC- MPOIIECiB

5. 3HaTH TEXHOJIOTii CTBOpPEHHS IrPOBUX HABUYAIBHMX MaTrepialliB AJii OCBITHIX Ta
HAYKOBO-TIOMYJISIPHUX CAaWTIB

6. BMiTH BUKOPUCTOBYBAaTH, PO3POOJIATH Ta AOCIIIKYBaTH MaTEeMaTHYHI METOIU Ta
ITOPUTMHU 00pOOKH JaHMUX (CTATUCTHYHI, anreOpaivHi, KOMOIHATOPHI, TEOpETHKO-iH(opMaITiitHi
Ta 1HIII)

7. BMiTH BHKOPHCTOBYBATH, PO3POOJSATH Ta JOCIIKYBaTH alrOPUTMH PO3B’SI3yBaHHS
3aJa4 MOJIENIOBaHHs 00’ €KTiB 1 mpolleciB iHdopMaTH3allii, 3aa4 oNTUMI3alii, TPOrHO3yBaHHS,
ONTUMAJILHOTO KEPyBaHHS Ta MPUIHSATTS PIllIeHb, TOIIO

8. BmiTu anamizyBaTu pyx JIIHIHHMX CHUCTEM Y MPOCTOPI CTaHiB, aHATI3yBaTH CTIHKICTh
CHUCTEM aBTOMATHYHOTO YIIPAaBIIHHS, BHPINIYBaTH 3aJadl aHaizy Ta CHHTE3y CHUCTEM i3
PO3MOIICHUMHU MTapaMeTpaMu

9. BMiTH NpOBOAXTH aHAII3 Ta MOJICTIOBATH O13HEC-TIPOIIECH NIEBHOI peAMETHOT 001acTi
3 METOK iX BJIOCKOHAJEHHS 3 BHMKOPUCTaHHSIM CY4YacHMX I1H(OpPMALIMHUX TEXHOJOTIMH,
3a0e3neueHHs Oe3nexku iHpopMaliitHoro Tpadiky.



CrtpykTypa Kypcy

I'ogunn . IHCcTpy™MeEHTH i

No Tema (IK/JIB/I3) Crucnmii 3mMicT SaBAHHS

1. | Anoverview of Data An overview of Data Science, What is VYdacTh B
Science and 10T Data Science? What is loT? Why is data | obroBopeHHi

2/0/0 scientist? Principles and foundations of
10T. Introduces the basic concepts 10T.
loT Data. Extracting meaning from Data.
Challenges of 10T Analytics Applications.

2. | Data Science and loT The 10T ecosystem. Unique VYuacte B
ecosystem 2/0/0 considerations for the l0T ecosystem. Ten | o6roBopenHi

differences from traditional data science.

3. | CRISP-DM Traditional CRISP-DM methodology. VYuacte B
methodology and 10T Objectives and Benefits. Deliverables. 00roBoOpeHHi

Methodology, Phases and Tasks. CRISP-

2/0/0 DM User Guide.. Possible CRISP-DM
Futures. CRISP-DM for loT domain.
Problem definition. Preparation.
Modelling. Continuous Improvement.

4. | Data Access and Techniques to acquire data. Various VYuacts B
Distributed Processing methods of accessing data from various 00roBoOpeHHi
for 1oT data sources: files, databases, distributed Tectu

2/4/0 . . .
data stores, and streaming data. IHauBiyanpHi
Discovering of data processing technique | 3aBmanHs
for time series.

5. | The Data Science for A specific approach to solve Data Science | Yuacts B
loT methodology 2/0/0 problems for 10T including strategy and 06TOBOpEHHI

development.

6. | Mining of Massive Map reduces. Finding Similar Items. Yuactb B
Datasets 2/0/0 06TOBOpEHHI

7. | Stream mining Stream Processing and Streaming VYuyacTsb B

Analytics: introduction and motivation. 06TOBOpEHHI
Real-Time Data-Stream Analysis. Data Tectu

2/4/0 Streaming Models & Basic Mathematical | Iugusigyanbhi
Tools. Case study: Fetal ECG extraction 3aBIAHHS
and analysis. Exploring of signal
segmentation and using of window
function.

8. | Mathematical Mathematical foundations of Machine VYuacts B
foundations of Machine learning for Data science including Linear | obroBopenHi
learning for loT Algebra, Bayesian Tecru

Statistics, Optimization techniques etc. IHauBinyanbHi

6/6/0 Case study: Fake paper detection. The 3aBaHHs
various aspects of machine learning:
supervised, unsupervised, and semi-
supervised, learning as applicable to loT
data. Anomaly detection in time series
using clustering

9. | Deep learning The various aspects of deep learning: VYuyacts B

MLP, RNN for 10T. The various aspects 00roBopeHHi

6/0/0 of deep learning: CNN, LSTM and
autoencoders for loT. Network
architectures for deep learning. Case
study: Video frame prediction.

10.| Unique Elements for Complex event processing (sensor Vuaacts B
loT 2/0/0 fusion). Mobile and hybrid Internet of 00roBOpeHHi

Things based computing. loT for health.
Case study: EEG data fusion.




=

PexomengoBaHna Jiteparypa

I. Skarga-Bandurova, T. Biloborodova Foundations of Data Science for 10T and IoE
Internet of Things for Industry and Human Applications.\VVolume 1. Fundamentals and
Technologies. Data Science for 10T and IoE. Section 5./ Ed. V. S. Kharchenko. — Ministry
of Education and Science of Ukraine, National Aerospace University KhAl, 2019, 608 p.,
pp. 206-235

I. Skarga-Bandurova, T. Biloborodova Data Mining and Processing for 10T and loE
Internet of Things for Industry and Human Applications.Volume 1. Fundamentals and
Technologies. Data Science for 10T and IoE. Section 6./ Ed. V. S. Kharchenko. — Ministry
of Education and Science of Ukraine, National Aerospace University KhAl, 2019, 608 p.,

pp. 236-267
Skarga-Bandurova 1.S., Gorbenko A.V., Biloborodova T.O., Koval V.S., Sachenko A.O.,
Tarasyuk O. M. Data Science for Internet of Things and Internet of Everything:

Practicum Skarga-Bandurova I.S. and Gorbenko A.V. (Eds.) — Ministry of Education
and Science of Ukraine, Volodymyr Dahl East Ukrainian National University, National
Aerospace University “Kharkiv Aviation Institute”, Ternopil National Economic
University, 2019. — 169 p.

I. Skarga-Bandurova, T. Biloborodova Wearable and Embedded loT-based Solutions
for Biomedical Applications Internet  of Things for Industry and Human
Applications.Volume 3. Assessment and Implementation. loT for Healthcare
systems.Section 46. / Ed. V. S. Kharchenko. — Ministry of Education and Science of
Ukraine, National Aerospace University KhAl, 2019, pp. 535-575.

I. Skarga-Bandurova, T. Biloborodova Devices with Reconfigurable Architecture for
Biomedical loT-based Applications Internet of Things for Industry and Human
Applications.Volume 3. Assessment and Implementation. loT for Healthcare
systems.Section 47. / Ed. V. S. Kharchenko. — Ministry of Education and Science of
Ukraine, National Aerospace University KhAl, 2019, pp. 576-596.

I. Skarga-Bandurova, Y. Krytska 10T based Water Quality Monitoring System in
Internet of Things for Industry and Human Applications.Volume 3. Assessment and
Implementation. 10T for Ecology, Safety and Security Monitoring Systems. Section 49. /
Ed. V. S. Kharchenko.— Ministry of Education and Science of Ukraine, National Aerospace
University KhAl, 2019, pp. 627-671

I. Skarga-Bandurova, A. Velykzhanin Basic concepts and approaches to
development and implementation of loTin Internet of Things for Industry and Human
Applications.VVolume 2. Modelling and Development. Development and implementation
of 10T based systems. Section 28. / Ed. V. S. Kharchenko. — Ministry of Education and
Science of Ukraine, National Aerospace University KhAl, 2019, pp. 403-435

I. Skarga-Bandurova, M. Nesterov, A. Velykzhanin, Algorithms and Applications for
Utilization of SDN Technology to lIoT in Internet of Things for Industry and Human
Applications.Volume 2. Modelling and Development. Software Defined Networks and
I0T. Section 22./ Ed. V. S. Kharchenko. — Ministry of Education and Science of Ukraine,
National Aerospace University KhAl, 2019, pp. 194-240.

I. Skarga-Bandurova, M. Derkach 10T for Public Transport Information Service
Delivering in Internet of Things for Industry and Human Applications.Volume 3.
Assessment and Implementation. 10T for Intelligent Transportation Systems. Section 41. /



10.
11.

Ed. V. S. Kharchenko. — Ministry of Education and Science of Ukraine, National
Aerospace University KhAl, 2019, pp. 371-401.

Soldatos, John, ed. Building Blocks for IoT Analytics. River Publishers, 2016.

Soni, N., Sharma, E. K., Singh, N., & Kapoor, A. (2020). Artificial Intelligence in
Business: From Research and Innovation to Market Deployment. Procedia Computer
Science, 167, 2200-2210.

Metoanune 3a0e3me4eHHS

I. Skarga-Bandurova, T. Biloborodova Foundations of Data Science for 10T and IoE
Internet of Things for Industry and Human Applications.Volume 1. Fundamentals and
Technologies. Data Science for 10T and IoE. Section 5./ Ed. V. S. Kharchenko. — Ministry
of Education and Science of Ukraine, National Aerospace University KhAl, 2019, 608 p.,
pp. 206-235

I. Skarga-Bandurova, T. Biloborodova Data Mining and Processing for 10T and loE
Internet of Things for Industry and Human Applications.\VVolume 1. Fundamentals and
Technologies. Data Science for 10T and IoE. Section 6./ Ed. V. S. Kharchenko. — Ministry
of Education and Science of Ukraine, National Aerospace University KhAl, 2019, 608 p.,

pp. 236-267
Skarga-Bandurova 1.S., Gorbenko A.V., Biloborodova T.O., Koval V.S., Sachenko A.O.,
Tarasyuk O. M. Data Science for Internet of Things and Internet of Everything:

Practicum Skarga-Bandurova 1.S. and Gorbenko A.V. (Eds.) — Ministry of Education and
Science of Ukraine, Volodymyr Dahl East Ukrainian National University, National
Aerospace University “Kharkiv Aviation Institute”, Ternopil National Economic
University, 2019. — 169 p.



OuinoBaHHs Kypcy

3a MOBHICTIO BUKOHAHI 3aBAAaHHS CTYICHT MOKE€ OTPHMATH BH3HAUEHY KiJIbKICTh OaiB:

[HCTpyMEHTH 1 3aBAaHHS KinbkicTs 6aniB
VYyacTh B 00roBOpeHHi 10
Tectu 15
[HuBiNyasIbHI 3aBIaHHS 45
Icnut 30
Pa3zom 100

IIxkana ouiHIOBAHHS CTY/IEHTIB

Cywma 6auiB 3a Bci Oniika Ominka 3a HaI[lOHAIBHOIO MIKAIOI0
BUIH HABYAIIEHOL ECTS JUTS €K3aMeHY, KyPCOBOTO .
TSTBHOCTI 6 VTS 3aITIKY
MPOEKTY (poOOTH), MPAKTHKHU
90 -100 A BIJIMIHHO
82-89 B 106pe
74-81 C P
64-73 D . 3apaxoBaHO
3aJJ0BUTLHO
60-63 E
. : HE 3apaxoBaHo 3
HE33I0BUIBHO 3 MOXKITUBICTIO .
35-59 FX MO>KJIMBICTIO TIOBTOPHOTO
MTOBTOPHOTO CKJIAJIaHHS
CKJIQIAHHS
. , HE 3apaxoOBaHo 3
HE3aJI0BUIBHO 3 000B’ I3KOBUM ,
000B’ I3KOBUM
0-34 F MTOBTOPHUM BUBUYEHHSIM
. MOBTOPHUM BHBUCHHSIM
TUCITUTUTIHA .
JTUCIUILTIHA




IThaziam ma akademiuna
0006poyecHicmy.

3asoanns i zanammsi.

Ilogeodinka 6 ayoumopii:

Hoaituka Kypcy

[lin dvac BUKOHaHHS 3aBlIaHb 3/100yBad BUIINOI OCBITH Mae
JOTPUMYBATUCh  TOJITUKM  aKaJeMiyHOi  JOOpOYECHOCTI.
3ano3uveHHss He MaroTh nepeBuinyBatu 20% Bia 3arajibHOTO
obcary pobotm 1 MawTh OyTd oOQOpMIIEHI BiJIMOBIIHUMH
MTOCUJIAHHSIMHU.

AyaMTOpHI  3aHATTA  MAalOTh  BIABIAYBAaTUCh  PETYJISPHO.
[Tpomymieni 3aHATTS (3 OyIOb-IKUX MPUYUH) MalOTh OyTH
BIJIIPAIbOBaHI 3 OTPUMAHHSM BIAMOBIMHOI OIIIHKU HE Ii3HIIIe
OCTAaHHBOTO THXKHS IOTOYHOro cemecTpy. B pas3i moBaxHoi
npuyrHA (XBOopoOa, akajgeMiyHa MOOLIBHICTH TOIIO) TEPMiHU
MOXYTh OyTH 301IbIIICH] 32 MUCHMOBUM JI03BOJIOM J€KaHA.

3n100yBau BUILOI OCBITH MOX€E MPONTH NEBHI OHJIANH-KYpCH, SIKi
NOB'sA3aHI 3 TeMaMu AMCLUILIIHM, Ha OHJaiH-TuiaTdopmax. [Ipu
HOJaHHI JOKYMEHTY PO MPOXOKEHHS KypCy CTYACHTY MOXYTb
OyTH Tiepe3apaxoBaHi MEBHI TEMHU Kypcy Ta HapaxoBaHi Oanw 3a
3aBJIaHHS.

Bci 3aBmanHs, mependadeHi MpOrpaMor0 Kypcy MaioTh OyTH
BHKOHAHI CBOEYACHO 1 OIIIHEH] B CIIOCIO, 3a3HAYEHNH BUILIE

Ha 3anarTs 3m00yBadi BUIIOI OCBITH BYACHO MPUXOIATH IO
aynuTopii BIAMOBIAHO 1O MAIOYOr0 PO3KIATy Ta 0OOB’S3KOBO
MaloOTh JOTPUMYBATUCS BUMOT TEXHIKH O€3MeKH.
[Tix gac 3ausATh 3700yBavi BUIIO] OCBITH:

— HE 3aJIMIIAI0Th ayJUTOpPit0 0€3 103BOJTy BUKJIAa4a;

— He 3aBaKalOTh BUKJa/Iady POBOJAUTU 3aHSTTS.
[Tig yac KOHTPOIIO 3HAHB 3100yBayi BUIIIOI OCBITH:

— € MiATOTOBJICHWMH BiJIOBIHO 10 BUMOT JaHOTO KypCy;

— PO3PaxoBYIOTh TUIbKH HA BJIACHI 3HAHHS,

— BHUKOHYIOTb yCl BHUMOTM BHKJIaJayiB ILI0JI0 KOHTPOJIIO

3HAHb.
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