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1. Ocnosu kpunrorpadii Ta 3axucry indopmaunii/Cryptography and Information Security
Fundamentals, indopmauiiina 6e3nexa/Information Security

1. TlousaTTs OAHOCTOPOHHIM (yHKIIT Ta Kpuntorpadii 3 Biakputumu kiodamu. / One-way functions
and public-key cryptography.

[em-pynkuii. depeBo Mepxutst. / Hash functions. Merkle’s tree.

Ludposuit nignuc. [Mpukiaanu. / Digital signature. Examples.

CrpykTypa OiTkoin Mepexi./ Bitcoin network structure.

brnokueitn Ta #oro 3acrocysanns./ Blockchain and its applications.
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Jlireparypa / References

1. Nigel Smart. Cryptography: An Introduction (3 rd Edition) McGraw Hill Colledge, 2004.—433p.

2. Antonopoulos M. Mastering Biteoin, O’Reilly Media, 2014.—250p.

3. J. Katz, Y. Lindell, Introduction to Modern Cryptography: Principles and Protocols, Chapman and
Hall/CRC 2007.-522p.

4. Laurence Tiana, Blockchain for Dumies, Willey, 2017.—-240p.

2. dopmaibHi MeToan po3podku nporpamuux cucrem/Formal Methods in Software
Development

1. XKurreBuid 1MKI TpOrpaMHOTO 3a0E€3MEUeHHS; METOJO0JIOTIT PO3POOKH  TPOrpamMHOTO
3a0e3neueHHs. [HkeHepis BHMOr [0 mporpamHoro 3abesmeuenns./Life cycle of software
development; Software development methodologies, Software Requirement Engineering.

2. Sxictp mporpamHoro 3abe3nedeHHs. IlorsaTTs Bepudikamii W Bamigamii mporpamMHOro
3abe3neueHns./ Quality of software. Concepts of verification and validation of software.

3. Bumu TectiB. Meronu TtecTyBaHHS MporpaMHuX cucteM. CTaTH4HI Ta AWMHAMIYHI METOAM
tectyBanus. /Types of tests. Methods of software systems testing. Static and dynamic testing
methods.

4. dopmabHI METO/IM TIEPEBIPKU KOPEKTHOCTI mporpam. [lepesipka mporpam Ha mojensx./ Formal
methods of program correctness checking. Software model checking.

5. Merou oBeneHHst kopekTHOCTi mporpam / Methods of proving the correctness of programs.

6. CumBosbHa Bepudikamis moneneil. Anroputmu Bepudikaiii Ha monensx Kpinke / Symbolic
model checking of software. Verification Algorithms on Kripke Models.

7. ®opmanbHe MozentoBaHHS cucteM. Jloriuni 3acobm cnemnmikarnii nporpam / System formal
modelling. Logical methods of program specification.

Jliteparypa / References

1. The art of software testing / Glenford J. Myers, Corey Sandler, Tom Badgett. — 3rd ed. Wiley;
2011, 256 p.

2. Marcus S. Fisher, Software Verification and Validation: An Engineering and Scientific Approach,
Springer Science & Business Media, 2007, 172 p.


https://en.wikipedia.org/wiki/Software_development_process
https://www.google.com.ua/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Marcus+S.+Fisher%22

3. Hoare C.A.R., Jifeng He. Unifying Theories of Programming. — London: Prentice Hall Europe,
1998. -298 p
4. The RAISE specification language. Prentice Hall Int, 1992 — 397 p.

3. IIty4nnii inTesexT: npuuuunu Ta meroan/ The Principles and Methods of Artificial
Intelligence, akryaanhi npodaemu «Data Mining», poéororexnika/Robotics
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. lItyunwuii intenext. OcHoBHi 3anaui./Artificial intelligence. Main tasks.

. ApxiTekTypa iHTeJeKTyaJlbHOI cucTeMu JiHrBicTuyHoro anainizy./Architecture of the intellectual
system of linguistic analysis.

3. CunTakcuyHHiA aHaii3 TekcTiB. /Syntax analysis of texts.

4. Anroput™m Epmi./Early algorithm.

5. Anropurm Cock-Younger-Kasami. /Cock-Younger-Kasami algorithm
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. Onrosoriyni 6a3u 3Hanb./Ontological knowledge bases.

. JlarentHu#t cemanTruHuit anasiz./Latent semantic analysis.

. Knacrepuzanis. Anroputrmu kmacrepusanii. lepapxiuna kiacrepusamis. BucximgHa i1 Hu3XimHa
crpareris. /Clustering. Clustering algorithms. Hierarchical Clustering. Ascending and descending
strategy.

9. Kimacudixkaris. Anroputmu knacudikariii./Classification. Classification algorithms.

10. MammnHe HaB4aHHs. Mozeni Ta MeToaM MamuHHOro HaBuanHs./Machine learning. Models and
methods of machine learning.

11. ®dopmanizmu i ONKCY KiHEMAaTHYHUX CXeM MaHimyJsmiiHux poboriB. / Formalizations for
description of the kinematic schemes of manipulation robots.

12. Metoau po3B'si3aHHS MPSIMUX 1 OOCPHEHHMX KIHEMAaTHYHUX 3a1ad MaHINmyJsnidHoro pooota. /
Methods for solving of the direct and inverse kinematics problems of manipulation robot.

13. Metonu po3B's3aHHs 3a7ay IUIAaHYBaHHS TPAaeKTOpid MaHimymsmiiiHoro poodora. / Methods for
solving of the manipulation robot trajectories planning problems.

14. Metonu moOynoBH poOOYOro mpocTopy MaHimyssiiiiHoro pobdora. / Methods for work space
construction of the manipulation robot.

15. Mpunnun J['Anembepra B 3acTOoCyBaHHI [0 3a4ayi MOOYJOBH pIBHSHb JWUHAMIKH IS
MaHinyssiianx podoris. / D'alembert principle in applying to the problem of constructing
dynamics equations for manipulation robots.

16. Mpunnun Jlarpamxka ans noOyZOBH PIBHSHB JUHAMIKM MaHIMyJsmiiHuUX poOotiB. / Lagrange
principle for the construction of the dynamics equations of manipulation robots.

17. Meron neKOMMO3WINI MpU 3aCTOCYBaHHI [0 MOOYJOBH pPIBHSHb IWHAMIKM MaHIMYJSIIIIHHUX
po6otis. / Method of decomposition in applying to the construction of the dynamics equations of
manipulation robots.

18. BukopucTaHHs aJlanTHBHUX METOIB sl MOOYJOBU PyXiB MaHinmyssimidHuX poootis. / Use of the
adaptive methods for movements constructing of manipulation robots.

Jliteparypa / References

1. Stuart J. Russell and Peter Norvig Artificial Intelligence: A Modern Approach. Prentice Hall. 2009

2. Sergei Nirenburg and Victor Raskin Ontological Semantics. The MIT Press 2004. Cambridge,
Massachusetts, London, Englan

3. Jure Leskovec, Anand Rajaraman, Jeffrey D. Ullman Mining of Massive Datasets
http://infolab.stanford.edu/~ullman/mmds/book.pdf.

4. P. J. McKerrow. Introduction to Robotics, Addison Wesley, 1998. 811 p. (English)


http://infolab.stanford.edu/~ullman/mmds/book.pdf

5. J.J. Craig. Introduction to Robotics. Mechanics and Control. Pearson Education, Inc. 2005. 408 p.
(English)

6. R.M.Murray, Z.Li, S.S. Sastry. A mathematical introduction to robotic manipulation. CRC Press,
1994. 456 p.(English)

7. Kupnuenko M.®., Kpak }0.B., Copoka P.O. Onrumizariis MaHimyIsiidiaux poooris. (Ykpaincbka
moBa) K.:JIu6ige, 1990, 144 c. N.F.Kirichenko, Yu.V.Krak, and R.O. Soroka. Optimization of
manipulation robots. Kyiv: Lubid. (1990).

8. KpuBonoc 10.I'., Kpak FO.B., Kupunueaxko M.®. MozentoBaHHsI, aHali3 1 CHHTE3 MaHIMYJSIIIIHHUX
cucreM. (Ykpainceka moBa) . K.: Hayk. aymka. 2006. 204 c. lu.G.Kryvonos, Iu.V.Krak,
M.F.Kirichenko. Modeling, analysis and synthesis of the manipulation systems. Kyiv. Naukova
Dumka Press. 2006. 204 p.

9. L.Krak, I.Kryvonos, W.Wojcik, P.Komada. Optimization methods for robot-manipulator systems
modeling and control. — P.463-513. In Monograph “Modelling and Control”. Edited by Jan Sikora
and Waldemar Wojcik. — Lublin University of Technology. Poland, 2011. — 516p. (English)

4. Komm’rorennii 3ip/Image Analysis Computer Vision, po3niznaBanns o6pasis / Pattern
Recognition

. binapuzauis 300paxenb. Anroputm Keni/ Image binarization. Canny algorithm.
. Jliniitna 1 HenminifiHa kopekis/ Linear and nonlinear correction.

. 3roptka 1 pinsrpauis/ Convolution and filtering.
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. llIBuake mneperBopenuss Pyp'e.3acrocyBanHs B 00poOIii 300paxens / Fast Fourier Transform.
Application in image processing

5. Anoropitm JPEG. Iepapxiune npencrasienns/ JPEG algoritm. Hierarchical view.
6. HelipomepexeBi metonu kinacudikarii / Neural network classification methods.
7. CemaHTHYHA cerMeHTallis, MeTpuku / Semantic segmentation, metrics.

8. OcHoBHi 3a/1a4i aHami3y Bineo / The main tasks of video analysis.

9. Bussnenns 06’ekra/ Object Detection.

10. BincnigkoByBauHs 00’ exTiB, ontruHmii motik/ Object Tracking, optical flow.

11. Knacudikamis 300pakeHb, OCHOBHI €Tamy OTpUMaHHs eBpucTHuHUX o3Hak/ Classification of
images, basic stages of obtaining heuristic features.

12. Meronu knacudikariii / Methods of classification.

13. JliniitHi Momeni Juis perpecii. bazosi siHiitHI Mozedni. / Linear models for Regression. Linear basis
function models.

14. Jlimivini Mmopeni Juist perpecii. baliecoBa miHiiiHa perpecis. / Linear models for Regression.
Bayesian linear regression.

15. Jliniitai moneni s knacudikanii. ImoBipHicHi renepatuBHi mozeini. /Linear models for
Classification. Probabilistic generative models.

16. Jliniitai Mmomeni s kinacudikarii. IMoBipHiCHI muckpumiHaiiitai mozeni. / Linear models for
Classification. Probabilistic discriminative models.



17. TlocninosHi nani. MapkoBcbki Mozeni. [IpuxoBani MapkoBcbki Mozeni. / Sequential Data. Markov
models. Hidden Markov models.

18. Meromu perpecii Ta knacudikauii. Kimactepu3aris merogom k—cepennix. / Regression and
classification methods. K-means clustering.

19. Meroau perpecii Ta kiacudikarii. Meron omopHux BekTopiB. / Regression and classification
methods. Support vector machine.

20. Meronu perpecii Ta knacudikamii. Meroxa k-Haitonmxunx cyciniB. / Regression and classification
methods. K-nearest neighbor’s algorithm.
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18.
19.
20.
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Christopher M Bishop. Pattern recognition. Machine Learning, 128 p., 2006.

Ethem Alpaydin. Introduction To Machine Learning, 584 p., 2009.

Tom M. Mitchell. Machine Learning [http://www.cs.cmu.edu/~tom/mlbook.html]

Yaser S. Abu-Mostafa. Learning from data, 215 p., 2017

Alex Smola. Introduction to Machine Learning, 234 p., 2008.

. Jlrorep JIx.®. MIcKyCCTBEHHBII WHTEIUIEKT: CTPATETUU M METOIbI PEIICHHUS CIIOKHBIX MPOOIIEM.

— M.: Buassamc, 2005. — 864 c.

. Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning: Data

Mining, Inference and Prediction, 764 p., 2008.

Pyrtkosckas [I., [Iununsckuit M., PytkoBckuit JI. HeiipoHHBIE ce€TH, TCHETUYECKUE AT OPUTMBI
n HeueTkue cuctemsl: Ilep. ¢ monsck. U.JI. Pynunckoro. — M.: I'opsuas nmunaus-Tenexom, 2004.
—452c.

Paccen C., Hopsur I1. UckyccTBeHHbIi nHTEINIEKT. COBpeMEHHBINA MOaX0 . — M.: Bunbsamc,
2006. — 1408 c.
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Cambridge University Press. - 567 p.- 2017.[ http://www.cambridge.org/].

Andrej Karpathy. The unreasonable effectiveness of recurrent neural networks.
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Andrew Moore. Statistical Data Mining Tutorials [http://www.autonlab.org/tutorials/]

Pierre Baldi and Seren Brunak. Chapter 6. Neural networks: applications. In Bioinformatics:
The Machine Learning Approach. MIT press, 2001.

Christopher M. Bishop. (2006) Pattern Recognition and Machine Learning.
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