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IIUTAHHSA
HA KOMIUIEKCHH ICIIMT 3 KOMII'IOTEPHUX HAYK
B 2026 poui
MJis MaricTpiB cneniajgbHocTi 122 « KoM’ 10TepHi HaAyKm»
OCBITHBbO-HAYKOBOI MporpamMu «MaTeMaTH4YHi MeTOAM IITYYHOTO iHTEJIEKTY»

1. lTyynmii inTeaexkt: npuHuunu ta Metoau/ The Principles and Methods of Artificial
Intelligence

. Iryynwmii inTenext. OcHOBHI 3a7aui./Artificial intelligence. Main tasks.

ApXITEeKTypa IHTEIEKTyalIbHOI CHCTEMH JITHTBICTUYHOTO aHami3y./Architecture of the intellectual
system of linguistic analysis.

CuHTaKCHYHUHN aHai3 TeKCTiB. /Syntax analysis of texts.

Anroputm Epami./Early algorithm.

Anroputm Cocke-Younger-Kasami. /Cocke-Younger-Kasami algorithm
Onronoriuni 6a3u 3HaHb./Ontological knowledge bases.

JlarenTHul cemaHnTHYHUH aHaii3./Latent semantic analysis.

Kinacrepusamis. Anroputmu kiacrepusaiii. lepapxiuyna kiacrepusamis. BucxigHa i Hu3XigHA
ctpareris. /Clustering. Clustering algorithms. Hierarchical Clustering. Ascending and descending
strategy.

Knacudikamis. Anropurmu knacudikanii./Classification. Classification algorithms.

Marmmwnaae HaBdaHHs. Mojieni Ta MeTOIu MalimHHOTO HaByaHHs./Machine learning. Models and
methods of machine learning.

Jlirepatypa / References

. M.M. I'nu6ogenp, O.B. Oneupkuii. lltyuynnii intenexr. — K.:.KM Akanemis, 2002.

Dan Jurafsky and James H. Martin Speech and Language Processing. — Prentice Hall; 2nd edition
(May 16, 2008).

Stuart J. Russell and Peter Norvig. Artificial Intelligence: A Modern Approach. — Prentice Hall,
2020.

Thomas K Landauer, Peter W. Foltz, Darrell Laham: An Introduction to Latent Semantic
Analysis; http://Isa.colorado.edu/papers/dp1.LSAintro.pdf.

Scott Deerwester, Susan T. Dumais, George W. Furnas, Thomas K. Landauer, Richard

Harshman (1990). "Indexing by Latent Semantic Analysis"
http://Isa3.colorado.edu/papers/JASIS.1si.90.pdf.

2. Kom’rorepHuii 3ip
binapuzanis 306paxkens. Anroputm Keni/ Image binarization. Canny algorithm.
JliniiiHa 1 HemiHilHa Kopekis/ Linear and nonlinear correction.
3roprka i ¢pinpTpauis/ Convolution and filtering.
[IBuaxe neperBopenHst Dyp'e. 3acrocyBanHs B 00pob1i 300paxens / Fast Fourier Transform.
Application in image processing
Anoropit™ JPEG. lepapxiune npencrasnenns/ JPEG algoritm. Hierarchical view.
Heiipomeperkesi Mmetonu kinacudikarii / Neural network classification methods.
CemaHTHYHa cerMeHTallisd, MEeTpUKH / Semantic segmentation, metrics.
OcHoBHi 3a1a4i anami3y Bizeo / The main tasks of video analysis.
Bussnenns 06’exra/ Object Detection.
BincnigxoByBanHs 00’ ekTiB, ontuuHuil moTik/ Object Tracking, optical flow.



11. Knacudikariss 300pakeHb, OCHOBHI eTanmu OTpuMaHHs eBpucthuuHux o3Hak/ Classification of
images, basic stages of obtaining heuristic features.

12. Meroau knacudikarii / Methods of classification.

13. JliniitHi Mmonemi ams perpecii. ba3oi niniitHi Mmoeni. / Linear models for Regression. Linear basis
function models.

14. Jliniitai momeni st perpecii. baitecoBa mimiiiHa perpecis. / Linear models for Regression.
Bayesian linear regression.

15. Jliniiini mopmenmi juis knacudikarmii. ImoBipHicHI reHepatuBHI Mozeni. /Linear models for
Classification. Probabilistic generative models.

16. Jliniitni moneni g kinacudikamii. IMoBipHicHI auckpumiHaniiai moneni. / Linear models for
Classification. Probabilistic discriminative models.

17. TlocnimoBHi nmaHi. MapkoBchki mozeni. [IpuxoBani mapkoBchki Mozeni. / Sequential Data.
Markov models. Hidden Markov models.

18. Metonu perpecii ta kinacudikamii. Kmacrepuzarmiss metomom k—cepennix. / Regression and
classification methods. K-means clustering.

19. Metonu perpecii Ta knacudikamii. Meron omopuux BekTopiB. / Regression and classification
methods. Support vector machine.

20. Metoau perpecii Ta knacudikarii. Meron k-Haitbmmkuux cyciais. / Regression and classification
methods. K-nearest neighbor’s algorithm.

Jliteparypa / References

1. Richard Szeliski. Computer Vision: Algorithms and Applications, Springer, 2010 4. Stephen
Marsland. Machine Learning: An Algorithmic Perspective, 452 p., 2015.

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.

Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning: Data
Mining, Inference and Prediction, 764 p., 2008.

8. Simon J.D. Prince. Computer Vision: Models, Learning, and Inference.- Cambridge: Cambridge
University Press. - 567 p.- 2017.[ http://www.cambridge.org/].

9. Andrej Karpathy. The unreasonable effectiveness of recurrent neural networks.
http://karpathy.github.io/2015/05/21/ rnn-effectiveness/, 2015. Online; accessed 11-December.

10. Andrew Moore. Statistical Data Mining Tutorials [http://www.autonlab.org/tutorials/]

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

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

14. Duda, Richard & E Hart, Peter & G.Stork, David. (2001). Pattern Classification.

15. Sergios Theodoridis, Konstantinos Koutroumbas. (2006) Pattern Recognition, Third Edition,
Academic Press, Inc., Orlando, FL.
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3. I'in6oke nauyanus / Deep learning
Jlorictiuna perpecis / Logistic regression
Onrtumizartis metrogom Adam / Adam optimization
MeToa 3BOpOTHOIO HoHMpeHHs noMuikH / Back propagation
Croxactuunuii rpagieHTHU# cyck / SGD optimization
Ayrmenranis 300pakens / Image data augmentation

Nk =



17.
18.
19.
20.
21.

e

Mozens YOLO / YOLO detection model

Oynkuii aktuBanii Sigmoid, ReLU, LeakyReLU, tanh
Onrtumizanis merogom Adadelt / Adadelt optimization
Depthwise separable convolution

. Hopmanizariist 6atay / Batch normalization

. Mopnens ResNet / ResNet model

. Inimiamizamist merogom Xavier / Xavier initialization

. Ontumizarist MerogoM RMSprop / RMSprop optimization

. I'eneparuBna 3maranpaa mepexa / Generative Adversarial Network
. Monens “Tpancdopmep” / Transformer model

. Mopens Efficient Net / Efficient Net model

Mozens MobileNet / MobileNet model
Pexypentnuii map LSTM / LSTM layer
PexypenTtawmii miap GRU / GRU layer
Atrous convolution

Mogens Mask RCNN / Mask RCNN model

Jliteparypa / References

. JLIM. Omnemenko. MamunHe HauaHHs. Komm’torepuuit npaktukym. — Kwuis, KIII im.

Cikopcekoro, 92 c., 2022.

Richard Szeliski. Computer Vision: Algorithms and Applications, Springer, 2010 3. Stephen
Marsland. Machine Learning: An Algorithmic Perspective, 452 p., 2015.

. Abadi M, Agarwal A, Barham P, Brevdo E, Chen Z, Citro C, Corrado GS, Davis A, Dean J, Devin

M, Ghemawat S, Goodfellow I, Harp A, Irving G, Isard M, Jia Y, Jozefowicz R, Kaiser L, Kudlur
M, Levenberg J, Mané D, Monga R, Moore S, Murray D, Olah C, Schuster M,

Shlens J, Steiner B, Sutskever I, Talwar K, Tucker P, Vanhoucke V, Vasudevan V, Viégas F,
Vinyals O, Warden P, Wattenberg M, Wicke M, Yu Y, Zheng X (2015) TensorFlow: large-scale
machine learning on heterogeneous systems. https://www.tensorflow.org/, software available
from tensorflow.org

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

Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical Learning: Data
Mining, Inference and Prediction, 764 p., 2008.12.

Simon J.D. Prince. Computer Vision: Models, Learning, and Inference.-Cambridge:Cambridge
University Press. - 567 p.- 2017.[ http://www.cambridge.org/

4. O0po6ka npupoaHoi MOBHM (aHrIilcbKk010 MOBOI0O) / Natural Language Processing

. O6pobka npupoanoi moBu. OcHoBHI 3a7aui./Natural Language Processing. Main tasks.

ApxiTekTypu cucreM o00poOku mnpuponHoi mosu./Architectures of the Natural Language
Processing systems.

Tumnizanis TpUupoJHUX MOB. BIIJIMB MOBOTBOpPEHHS Ha JIEKCUYHY, CHHTAaKCUYHY T4 CEMaHTHUHY
cTpykTypy MoBu/ Natural language types. Influence of language evolution on lexical, syntactical
and semantic structures of language.

4. Mopdonoris, cnoaukn. / Morphology, dictionaries.

PerynspHi Bupasu, HOpMaiizallisi TEKCTy, pellakTopchka BiacTaHb. /Regular expressions, text
normalization, edit distance

N-rpamui mojeni MmoBu./N-gram language models.


http://www.cambridge.org/

['pamatuku 3amexHocTel Ta ix mapcunr. / Dependency grammars and their parsing.
KB-rpamaruku, ix po3mmpenss ta mapcur. / Context-free grammars, extensions and parsing.
Ownronorivni 6a3u 3Hanb. WordNet/Ontological knowledge bases. WordNet.

. BekropHa cemanTHKa 1 BeKkTOopu3aiis. / Vector semantics and embeddings

. Tekcr, 3B’s13HicTh TeKCTY. / Discourse, discourse coherence

. IMeHOBaHi cyTHOCTI, po3B’si3aHHs MOBHUX Mocrianb/Named entities, coreference resolution
. Heitpomepe:xesi moBHi moeni./ Neural language models

. Mammnaaui nepeknan. / Machine translation

. lianorosi cucremu /Dialogue systems.

. 3n00yTTa iHpopMmarii/ Information Retrieval

Jlirepatypa / References

. Dan  Jurafsky and James H. Martin Speech and Language Processing.

https://web.stanford.edu/~jurafsky/slp3/.

The Oxford Handbook of Computational Linguistics (2nd edn), Oxford Handbooks, 1392 p.,
2022, ISBN: 9780199573691

[Taptuxo 3.B. [Ipuknaana i komn’roTepHa JiHrBicTUKA, JIbBIB, «Adimay, 2008, - 221 c.
Mapuyk FO.H. Komnstorepnas nuarsuctuka M.: M3a-so Boctok-3anan , 2007 1., 317 ¢

. Bonommn B.I'. Komn’totepHa ninrsictuka: HaByanbuuii nociOnuk. — Cymu: YHiBepCUTETChKa

kuura, 2004. 382 c.

Yxpaincekuii npaBonuc / [H-T moBo3HaBcTBa iM. O.0. [Totebni HAH VYkpainu, [H-T ykp. MoBH
HAH Vxpainu. — K. : Hayk. nymxka, 2007. — 288 c.
Wordnet. https://wordnet.princeton.edu/documentation



