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1. Meta mucuuniainu — “HITy4Huil iHTeeKT: NPUHUMIN Ta MeTOAU” € OTPUMAHHS HEOOX1THUX
3HaHb 3 CyYacHHX I1H(OPMAIIHHUX IHTEIEKTYaIbHUX TEXHOJIOTIM Ta HAaBHUYOK iX MPAKTHYHOTO
3aCTOCYBaHHS JUISL IOCIIIKEHb Ta MPOrpaMyBaHHs MPOLECIB PO3B’A3aHHs CKIAHHUX 3a7a4 00pOOKH
iHdopmarrii.

/ Discipline aim. The aim of the discipline "The Principles and Methods of Artificial
Intelligence" is to obtain the necessary knowledge of modern intelligent information technology and
skills of their practical application for research and programming processes for solving complex
problems of information processing.

2. IlonepeaHi BUMOrY 10 ONNAHYBaHHS 200 BUOOPY HABYAJIBbHOI IMCHUILIIHN (3a HaAA8HOCMI):
Preliminary demands to master or choice of the course discipline:

1. 3namu: ocnosu npozpamyeanus, OUCKPEemHOI Mamemamuxku, meopii imogipnocmet, nody0osu
ma ananizy ancopummis.

2. Bmimu 3acmocoeysamu inghopmayiuini mexHonoz2ii ma Mosu npoepamysants 0Jisl po36 A3aHHsA
NPUKIAOHUX 3A0ay Ma NPOBEOEHHI HAYKOBUX O0CIONCEHD.

3. Bonodimu enemeHmapHuMu Ha8U4Kamu i3 C1a0eHHs ma ananisy areopummis, ma
npozpamysauus Ha mosax Python, Java, C++ .

/

1. To know: basics of Programming, Discrete Mathematics, Probability Theory, Construction
and analysis of algorithms.

2. Be able to use information technology and programming languages to solve applied problems
and conduct research.

3. Have basic skills in developing and analysis of algorithms, and programming in Python,
Java, C ++.

3. Anorauis napuanbuoi nucuuting: / Synopsis of the course:

Hapyanpna mucnurorina “LITydHuid 1HTENEKT: NPUHIUON Ta METOAU € CKIIaJOBOIO
MiArOTOBKM (haxiBIIB 3a JPYyTUM (Macicmpcvkum) PIBHEM BHINOI OCBITH eanysi 3HaHb 12
LHHpopMmariitHi TexHomnorii” 31 cneyiarvnocmi 122 , KOoMITIOTEpHI HAyKW’, OCBIMHbO-HAYKOBOL
npoepamu ,MaTeMaTU49H1 METOJIA MTYYHOTO IHTEIEKTY .

Jana pucuuruiiHa €  OOOB’SI3KOBOI0  HABUAIBHOKO  JUCHUILTIHOIO 32  HPOZPAMOI0
“Mamemamuyuni memoou wimyuno2o inmeaekmy”.

(5 kpeoumie ECTS) 30xpema: snexyii — 26 200., nabopamopui — 12 200., koucynromayii — 2 200,
camocmivina poooma 110 200.. Y Kypci nependadeHo 2 3MIiCMOSUX 4acmuuu Ta 2 KOHMPOTbHI
pobomu. 3aBepITyeThCs AUCIUILTIHA — eKk3aMeHoM B 1 cemecTpi.

/ The discipline " The Principles and Methods of Artificial Intelligence " is a component of the
educational and professional training program for the second (master's) level of higher education in
the field of knowledge 12 "Information Technology" in the specialty 122 "Computer Science",
educational and professional program " Mathematical methods of Artificial Intelligence ".

This course is a compulsory course in the program "Mathematical methods of Artificial
Intelligence".
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(5 ECTS credits) in particular: lectures - 26 hours, laboratory - 12 hours, consultations - 2 hours,
Individual work — 110 hours. The course includes 2 content modules and 2 module tests. The
discipline ends with an exam in the 1st semester.

B pe3ynbpTari BUBUCHHS] HABYAJIBHOI TUCIUTIIIIHU CTYICHT IIOBUHEH:

3HATH OCHOBHI MOJIEJIi, METOAM Ta aJITOPUTMH, III0 BUKOPHCTOBYIOTHCS JJIs1 TOOYJOBH CUCTEM
MITYYHOTO 1HTEJIEKTY.

BMITH pO3pOOJISITH CUCTEMHU IITYYHOTO 1HTEJIEKTY 3 BUKOPUCTAHHIM CY4aCHUX TEXHOJIOTIH Ta
MOB TIIPOrpaMyBaHHS (Cemiani3oBaHuX O0i10TI0TeK I pO3pOOKH Mojeiel MAIlMHHOTO HAaBUYaHHS,
00pOOKH MPUPOTHOT MOBH 1 T.11.).

/
As a result of studying the discipline the student must:

know the basic models, methods and algorithms used to build artificial intelligence systems.

be able to develop artificial intelligence systems using modern technologies and programming
languages (specialized libraries for the development of models of machine learning, natural
language processing, etc.).

4. 3aBnanns (HaBuaabHi Hii): /Objectives of study:

HAO0yTTH 3HAHb, YMiHb Ta HABUYOK (KOMIIETEHTHOCTeW) Ha piBHI HOBITHIX JOCSTHEHb Y
IMITYYHOMY 1HTENeKTi, BigmoBigHO A0 kBamidikamii ¢axiBenp 3 iHGOpPMALMIHHUX TEXHOJOTIH.
3oKpemMa, pO3BUBATH:

e 3HaHHS Ta PO3yMIHHA NMPEAMETHOI 001acTi Ta po3yMiHHs npodeciitnoi aismpHocTi (3K3);

® 37aTHICTb BUUTHCS W OBOJIOJIBATH CydacHUMU 3HaHHAMU (3K6);

e 3JATHICTh BHUPINTYBaTH CKJAIHI 3a/1a4l 1HTEICKTyaIbHOI OOpOOKM JaHUX 3 BUKOPUCTAHHSIM
€BOJIIOLIITHOTO MOJIEIIOBaHHS, HEHPOMEPEIKHUX TEXHOJIOT1H, 3aCTOCYBaHHS
OOYMCIIIOBAJIBHOTO 1HTEJNEKTY JJIs PO3B’SI3aHHS MPaKTUYHHUX 3a/ad B PIZHUX Tally3six
npodeciiinoi nisibHoCTI (CKS);

® 3JATHICTh aHANI3yBaTH Ta BHUKOPHCTOBYBAaTH MaTEMaTHYHI METOIU IITYYHOTO IHTENEKTY

(CK18).

acquisition of knowledge, skills and abilities (competencies) at the level of the Ilatest
achievements in artificial intelligence, in accordance with the qualification of an information
technology specialist. In particular, to develop:

* knowledge and understanding of the subject area and understanding of professional activity (LC3);
» ability to learn and master modern knowledge (LC6);

« ability to solve complex problems of intellectual data processing using evolutionary modeling,
neural network technologies, application of computational intelligence to solve practical
problems in various fields of professional activity (SC8);

» ability to analyze and use mathematical methods of artificial intelligence (SC18).

5. Pe3yabTaTH HAaBYaHHA 32 JucHUILIiHOK: / Results of learning:

Pe3ysnbTar HAaBYAHHSA

(1. 3naTn; 2. BMiTH; 3. KoMyHiKkanis; 4. DPopmi (Ta/abo Meronn Bincorox y
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ABTOHOMHICTh Ta BiNOBiAAAbHICTD)

METO[M i TEXHOJIOTil) | ONiHIOBAHHS TAa | MiICYMKOBI
BUKJIAAHHA i MOPOroBHii i ouiHmi 3
Kox PesyabTaT HABYAHHS HABYAHHS .KpHTepm JUCHUILIIHA
OLiHIOBaHHA (32
HeoOXigHoCTI)
PHI1.1 . . Jlekyis, nabopamopne Tecm, 60% 16%
3namu ocHoeHi noHAmMmMs ma RiOXoou
) . sanamms/ Lecture, NPAGUILHUX
wmyunozo inmenexmy / Know the basic ; .
L laboratory work gionosioetl,
concepts and approaches of artificial Tenum
intelligence
& / Test, 60% correct
answers,
exam
PH1.2 . . Jlekyis, nabopamopHe Tecm, 60% 15%
3uamu ocHoeHi moleni ma Memoou
. . sanamms/ Lecture, NPAGUILHUX
wmyunozo iHmenexmy/ Know the basic . .
e laboratory work sionogioetl,
models and  methods of artificial
intelligence fenum
Test, 60% correct
answers,
exam
PH1.3 . Jlekyis, nabopamophe Tecm, 60% 20%
3uamu ocnosui mexwonoeii  wimyyHo2o
; sanammsy/ Lecture, NPABUTLHUX
inmenexmy, 3acobu npedcmaesnents 0anux/ . N
. . . laboratory work gionosioetl,
3HaHb, peiimsopki / Know the basic Tenum
technologies of artificial intelligence,
g / . i & / Test, 60% correct
models of presenting data / knowledge,
answers,
frameworks
exam
PH2.1 . . Jlabopamopne 3axucm 23%
Bmimu  3acmocosyeamu na  npaxmuyi . .
; : . 3aHAMmMS, Camocmitina nabopamopHoi
IHCMpYMeHmanbHi  npoepamui  3acodu
. poboma/ Laboratory pobomu,
no6yooeu cucmem wmy4Ho2o iHmenekmy./ .
) . work, Individual work Icnum
Be able to apply in practice the software
tools for building artificial intelligence / laboratory work
o & defense, exam
systems.
PH3.1 . Jlabopamophe Tlomoune 10%
ObtpyHmogysamu  GIACHUNL  NO2TA0  HA .
. sauamms/ Laboratory OYIHIOBAHHS,
3a0auy, CRUIKY8amucs 3 Koie2amu 3
work saxucm JIP/
NUMAaHb  NPOEKMYBAHHS MA  PO3POOKU _
cucmem LI, cknadamu nucemosi 36imu/ Current evaluation,
Justify your own view on the task, laboratory work
communicate with colleagues on the design defense
and development of Al systems, write
technical reports
PH4.1 . . Camocmitina poboma/ Homoune 8%
Opeanizosysamu €010 camocminny . .
Individual work OYIHIOBAHHS,
pobomy 0na  00CsAcHeHHs pe3yabmamy/ Baxucm
Organize your independent work to .
. nabopamopHoi
achieve results
pobomu/ Current
evaluation,
laboratory work
defense
PH4.2 . . Jlabopamopua poboma/ 3axucm 8%
Bionosioanvno cmagumucs 00 pamopna p . °
. Laboratory work 1abopamopHoi
BUKOHYBAHUX pobim, Hecmu
. . . .. . pobomu/ laboratory
gionogioanvHicms  3a ix Axicmv/ Be

responsible for the work performed, be
responsible for its quality

work defense

6. CniBBiIHOIIEHHS Pe3yJbTATIB HABYAHHA IMCHUILUIIHM i3 NPOrpaMHUMH pe3yJbTaTaMH

HaBYaHHHA
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Pe3yabTaTu HABYAHHS JUCHUILTIHA
IIporpamHi pe3yJibTaTH HABYAHHA

PH
1.1

PH
1.2

PH
1.3

PH
2.1

PH
3.1

PH
4.1

PH
4.2

(3 onucy ocsimuvboi npoepamu,)

ITPH3. OnanyBaTi HOBI IHCTPYMEHTH POOOTH 3 JTaHUMH,
3miicHIOlOUM  00poOKy  BeO-JIOTiB, TEKCT-aHami3 1
MalllMHHE HaBYaHHS, MJs1 [POTHO3YBaHHS Oi3HeC-
MPOIIECIiB Ta CHUTYAIIHHOTO YIpaBIiHHS, CEHTUMECHT-
aHaji3y BIATYKIB, PO3POOKM PEKOMEHIAIIMHUX CHUCTEM
st chepu eNeKTpOHHOT KOoMepllii, Memia, COIiaTbHUX
Mepex, OaHKIHTY, PeKJIaMH TOIIO./

Master new tools for working with data, processing web
logs, text analysis and machine learning, for forecasting
business processes and situational ~management,
sentiment analysis of feedback, development of]
recommendation systems for e-commerce, media, social
networks, banking, advertising etc.

ITPH10. BukopucToBYBaTH I1HTEIEKTyaJIbHI areHTH,
MyJIbTUAreHTHI ~CUCTEMH, MAIIMHHE HaBUaHHSI Ta
caMOHaBYaHHS, TCHETUYHI, KOOTIEPATUBHI Ta PO3IMOIiICH]
€BOJIIOLIIIHI ~ aNTOPUTMH IS KOMII’FOTEPHOTO
PO3B’sI3aHHS 3a/a4, 1[0 BHUMAraroTh JIIOJCHKOTO PIiBHS
mucnenns./ Use intelligent agents, multi-agent systems,
machine learning and self-learning, genetic, cooperative
and distributed evolutionary algorithms to solve
computer problems that require a human level of]
thinking.

IMPH16. 3natum Ta BMITH 3aCTOCOBYBaTH MaTE€MaTH4HI
METOJU MTYYHOTO IHTEIIEKTY.

/
Know and be able to apply mathematical methods of]

artificial intelligence.
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7. Cxema ¢popmyBanns ouinku. Evaluation scheme.

7.1 ®opmHu OLiHIOBAHHS CTYAEHTIB:

Forms of student assessment

- ceMeCcTpPOBe OIiHIOBAHHS:
1. Konmponvua poboma (mecm) 1: PH 1.1, PH 1.2 — 11 6anise/6 6anis.
2. Konmponvna poboma (mecm) 2: PHI1.3 - 10 6anis/6 6anis.
3. Jlabopamopmua poboma 1 (npoexm): PH 2.1, PH3.1, PH4.1, PH4.2 — 13 6anis/7 b6anis.
4. Jlabopamopna poboma 2 (npoexm): PH 2.1, PH3.1, PH4.1, PH4.2 — 13 6anis/7 banis.
5. Jlabopamopna poboma 3 (npoexm): PH 2.1, PH3.1, PH4.1, PH4.2 — 13 6anis/7 banis.

- semester assessment:
1. Test (test) 1: PH 1.1, PH 1.2 - 11 points / 6 points.
2. Test (test) 2: PH1.3 - 10 points / 6 points.
3. Laboratory work 1 (project): PH 2.1, PH3.1, PH4.1, PH4.2 - 13 points / 7 points.
4. Laboratory work 2 (project): PH 2.1, PH3.1, PH4.1, PH4.2 - 13 points / 7 points.
5. Laboratory work 3 (project): PH 2.1, PH3.1, PH4.1, PH4.2 - 13 points / 7 points.

- miacymMmKoBe ouniHoBaHH4 (y ¢gopmi icnury):
- MaKCUMAIbHA KLTbKIicmb 6anie, AKi Modcyms 0ymu ompumani cmyoenmom: 40 6anie;

- pe3yibmamu HaguyaHHus, AKi Oyoymoe oyintosamucs.: PHI.1, PHI.2, PHI1.3, PH2.1;

- hopma nposedenHs i 8UOU 3a80aHb. NUCOMOBA POOOMA.
Buou 3a60ans: § TecToBUX Ta 6 MMCHMOBUX 3aBaHb.

- final assessment (in the form of an exam):

- the maximum number of points that can be obtained by a student: 40 points;
- learning outcomes that will be evaluated: PH1.1, PH1.2, PH1.3, PH2.1;

- form and types of tasks: written work.

Types of tasks: 8 test and 6 written tasks.

Kpurepii oniHroBaHHs Ha icniuTi

3aBnaHHs Tema 3aB1aHHA MakcumaJjibHUil BiICOTOK Bceworo
Task Topic Bix 40 6ajiB BiIcOTKIB
Maximum percentage from Total
40 points percentage
3aBmanHs | [TucemoBe 3anuranss 3 b/1./b3 28%
Task 1 Written task on DB/KB Io 7%
3aBpanns 2, 3, 4 ITucbMOBI 3aMTaHHS 3
Tasks 2,3,4 CUHTAKCHYHOTO aHAII3Y
Written task on parsing
3aBganHs 5, 6, 9, TectoBe 3aBaaHHs 3 JIHAMIYHOTO ITo 5% 35%
10, 12 IIporpaMyBaHHS
Tasks 5, 6, 9, 10, Written task on Dynamic
12 programming
3aBnanns 7, 8 TecroBi 3aBmanHs 3 MapKiBChKHIX
Tasks7, 8 MIPUXOBAHUX MOJIEIICH
Written task on HMM
SaBganus 11 MeToau MalIMHHOTO HaBYaHHSI. 10% 10%

Task 11

Monens Bbatieca
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Written task on Naive Bayes model

3aBmanns 13 MeToau MallMHHOTO HABYAHHS. 15% 15%
Task 13 MakcumanbHa SHTPOTTiS
Machine learning/ Maximum entropy
3aBganus 14 CeMaHTUYHUN aHAIII3 12% 12%
Task 14 Semantic analysis

100%

—

N

=0 e

1.
. Onronorii. Ontology.
13.

14.
15.
16.

17.
18.
19.

20.
21.

22.
23.
24.
25.
26.
27.

3anuTaHHA AJM NIATOTOBKH J0 iCIUTY

IaTenexr. [TonsaTTs Ta Bu3HaueHHs . Intelligence. Conception and definitions.

M tyynwmii inTenext. OcHOBHI 3aaui. Artificial intelligence. Main tasks.
ApXITEKTypa IHTEJIIEKTYaJIbHOT CUCTEMH JIIHTBICTUYHOTO aHaui3y. Architecture of the
intellectual system of linguistic analysis.

Mopdomnoriunmii anainiz. Morphological analysis.

Mogneni npeacTaBiIeHHs] CHHTaKcucy npupoaHoi MmoBu. Models for representation of
the syntax of the natural language.

CunTakcnyHMi aHani3. Syntax analysis.

Bucxinamii cuaTakcnyHuil aHami3. Bottom-up parsing.

Husxinnuii ananiz. Anroputm Epii. Top-down parsing. Early algorithm

AnroputMm Koka-fnrepa-Kacami. Cock-Younger-Kasami algorithm.

. CemanTtuko-cuntakcuunuii Bapiant anroputmy CYK. Semantic-syntactic modification

of the CYK algorithm.
CemantrnyHmii aHami3z TekcTy. Semantic analysis of the text

®opmart oHTOJOTIH. MogansHO-posiboBi BigHomeHHs. Format of ontologies. Modal-
role relationships.

Mipu ceManTU4HOI 611M3bKOCTI. Measures of semantic proximity.

JlaTenTHui ceManTuuHui aHami3. Latent semantic analysis.

Hesin’emna matpuuna ¢akropusanis. Anroputm Jli-Cynra. Non-negative matrix
factorization. Algorithm of Lee and Seung

Hesin’emna ten3opHa ¢axropusaunis. Non-negative tensor factorization.
Knacrepuzamis. Anropurmu kinactepusarntii. Clustering. Clustering algorithms.
lepapxiuna knacudikaris. Bucxinna Ta Hu3xinHa crpareris. AnroputM k-means.
Hierarchical classification. Ascending and descending strategy. The k-means
algorithm.

Knacudixamis. Anropurmu knacugikanii. Classification. Classification algorithms.
MarmmunHe HaBuaHHs. Mojielni Ta MeTOIM MalllMHHOTO HaB4aHHS. Machine learning.
Models and methods of machine learning.

HaiBna baeciBchka mozenb. Naive Bayes generative model

Monens MakCUMaNbHOI eHTpormii. Maximum entropy model.

[TpuxoBani mapkiBcbki Mozeni. Hidden Markov Models.

Anroputm Bitep0i. Viterbi algorithm.

Anroput™m Forward-Backward. Forward-Backward algorithm.

Anroputm Baum—Welch. Baum—Welch algorithm.

YmoBu 1adopaTopHux pooir:
JladopaTopHa podota 1: Po3pobka mporpam po3MiTKH CJIiB PEUEHb 110 YaCTHHAM MOBH.
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JladbopaTopHa podoTa 2: Peanizaiiis anropuTMiB CHHTAKCHYHOT'O aHAJII3Yy 13 3aCTOCYBaHHSIM
JUHAMIYHOTO TIPOrpaMyBaHHS.

JlabopaTopHa po6ota 3: [ToOymoBa cucTeMu CEHTUMEHT aHali3y, PEKOMEH/IAIIHOT CUCTEMH,
CHUCTEMH KJIacTEepHU3aIlii TEKCTOBUX KOPITYCIB 1 T.I.

Laboratory work 1: Development of sentence marking programs for parts of speech.
Laboratory work 2: Implementation of parsing algorithms using dynamic programming.
Laboratory work 3: Construction of sentiment analysis system, recommendation system, text
clustering system, etc.

Cmyoenm He 00nycKaemucsa 00 icnumy, AKuw40 nio uac cemecmpy Haopas menuie Hixe 24 oanie.
Cmyoenm Oonyckaemoca 00 eK3ameHy 3a ymoeu euxonanna 70% nepeddavenux naaHom
Jaadopamoprux pooim.

A student is not allowed to the exam if he / she scored less than 24 points during the semester. The
student is admitted to the exam provided that 70% of the planned laboratory work is completed.

7.2 Opranizanis ouinoBanus: / Evaluation organization:

Tepminu npoBeneHHst GopM OLIHIOBAHHSA:
1. Koumponavha poboma (mecm): 00 7 mMudicHs cemecmpy.
2. Konmponvna poboma (mecm): 0o 14 muowcus cemecmpy.
3. Jlabopamopna poboma 1 (npoexm): 00 5 mudicHs cemecmpy.
4. Jlabopamopna pob6oma 2 (npoexm): 0o 10 mudicns cemecmpy.
5. Jlabopamopna poboma 3 (npoexm): 0o 14 muoicus cemecmpy.

Terms of evaluation forms:
1. Test (test): up to 7-th week of the semester.
2. Test (test): up to 14-th week of the semester.
3. Laboratory work 1 (project): up to 5-th week of the semester.
4. Laboratory work 2 (project): up to 10-th week of the semester.
5. Laboratory work 3 (project): up to 14-th week of the semester.

CryneHT Mae TIpaBO Ha OJIHE MEPECKIIaIaHH KOKHOI KOHTPOJIBHOI pOOOTH 13 MOMIIMBICTIO
OTpUMaHHS MakcUMaJbHO 80% MOYaTKOBO BH3HAUEHHX 32 II0 KOHTPOJBHY poOoTy OainiB. Tepmin
TIepeCcKIIalaHHs BU3HAYAETHCS BUKIIAIaueM.

VY BUNAJKy BiICYTHOCTI CTY/IEHTA 3 MOBKHUX MPUYMH BIANPAIFOBAHHS Ta Mepe3/iadi KOHTPOIbHHX
POOIT 3MIHCHIOIOTHCS Y BIATIOBIHOCTI /10 ,,I [0JT0MKEHHST PO TOPSIZIOK OITIHIOBAHHS 3HAHb CTYACHTIB IIPU
KPEIUTHO-MOYJIbHIN CHCTEMI opraHizalii HapqainsHOro mpouecy” Bif 1 xoBTHs 2010 poky.

VY pasi HesKICHOTO BUKOHAHHSI J1abopaTopHOi poOOTH, BUKJIAAa4 Ma€ MPaBO HE 3apaxyBaTd
nabopaTopHy poOOoTy, a00 3HU3UTH 3a Hel Oanu.

CryneHT Mae mpaBo 3/1aBaTH JIA0OPATOPHI POOOTH IMIC/IS 3aKIHUCHHS] BU3HAYEHOTO I HUX
TEpMiHy, aje 3 BTPATOI0 OJHOT0 Oaily 3a KOXKEH THXKICHb, SKUH MPOMIIOB 3 MOMEHTY 3aKiHYEHHS
TEepMiHy ii 3/1a4i.

The student has the right to one retake for each test with the possibility of obtaining a
maximum of 80% of the points initially determined for this test. The term of retake is determined by
the teacher.
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In case of absence of the student for valid reasons working off and retaking of control works
are carried out according to "Regulations on the order of an estimation of knowledge of students at
the credit-modular system of the organization of educational process" from October 1, 2010.

In case of poor performance of laboratory work, the teacher has the right not to enroll in
laboratory work, or to reduce scores for it.

The student has the right to take laboratory works after the expiration of the term set for

them, but with the loss of one point for each week that has passed since the expiration of its
submission.

7.3 lllkaya BignmoBigHOCTI OiHOK

Bigminno / Excellent 90-100
Hoope / Good 75-89
3angoBiabHo / Satisfactory 60-74
He3anoBinnho / Fail 0-59
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8. CTpykTypa HaBYaJILHOI AUCHUILIIHU. TeMaTHYHUI NJIAH JeKUiil i J1Ja0OpaTOPHUX 3aHATH

Kinbkicts rogun

No
. Jlabopa
JIeK1 Hasga nekuii Cawm.
.. Jlexmi |T.
1 p-Ta
3aHATh

Part 1. Algorithmic foundations of artificial intelligence
YactuHa 1. AJropuTMiyHi 0CHOBM IITYYHOI'O iHTEIEKTY

Tema 1. Inrenexr. OCHOBHI IOHATTS Ta BU3HAYEHHS
Topic 1. Intelligence. Conception and definitions.

Camocmiiina poooma: Hetiponuni mepeiici.
Independent work: Neural networks.

Tema 2. lITyunuii intenekr. OCHOBHI 3a1a4i
Topic 2. Artificial intelligence. Main tasks.

2. Camocmiitna poboma: Hetiponni mepeoici. 1 6
Independent work: Neural networks.

Tema 3. ApxiTekTypa iHTeJIEeKTyaIbHUX CHCTEM JIIHTBICTHYHOTO aHAJi3y.
Mopdonoriuauii anami3

Topic 3. Architecture of the intellectual system of linguistic analysis.
3. Morphological analysis. 2 6

Camocmiina poboma: Buxonanus nabopamopuoi pooomu Nel.

Independent work: Execution of laboratory work Nel.

Tema 4. Mogeni npeCTaBICHHS CHHTAKCUCY PUPOIHOT MOBH.
CUHTaKCUYHUH aHAI3

Topic 4. Models for representation of the syntax of the natural language.
4. Syntax analysis. 2 6

CawmocrTiiina po6oTa: Buxonanus madopatopsoi po6otu Nel

Independent work: Execution of laboratory work Nel.

Tema 5. Bucxinuuii Ta Hucxiguuit aHaniz Anaropurm Epoi
Topic 5. Bottom-up parsing. Top-down parsing. Early algorithm.

CawmocrTiiina po6oTa: Buxonanus madopatopsoi po6otu Nel
Independent work: Execution of laboratory work Nel.

Tema 6. Amroputm Koka-Anrepa-Kacami CemaHTHKO-CHHTaKCHIHA
Moaudikaris anroputMa

Topic 6. Cock-Younger-Kasami algorithm. Semantic-syntactic

6. modification of the CYK algorithm. ! 6
Camocmiitna po6oma: 320pmrogi HelpOHHT MepedlC.
Independent work: Convolutional neural networks.

7 Tema 7. CemanTnaHuil aHami3 TekcTiB. OHTONOTIT 5 6

© Mapuenko 0.0., 2020 pik



Topic 7. Semantic analysis of the text. Ontology.
Camocmiiina po6oma: Pexypenmni neuponni mepegici. CNN, RNN

Independent work: Recurrent neural networks. CNN, RNN

Tema 8. ®opmaT oHTONOTIH. MOIANTEHO-POIBOBI BiAHOIICHHS
Topic 8. Format of ontologies. Modal-role relationships.
Camocmiiina po6oma: Buxonanus iabopamoprnoi pobomu Ne2

Independent work: Execution of laboratory work Ne2.

Tema 9. Mipu ceMaHTHYHOI OM3BKOCTI

Topic 9. Measures of semantic proximity.

Camocmiiina po6oma: Buxonanns iabopamoproi pobomu Ne2
Independent work: Execution of laboratory work Ne2.

Test 1 1

KoHnTpoas 3a miacymkamu tabopatopHoi poboTu 1

Bceporo mo wactusi 1 14 4 54

Part 2. Methods of machine learning

Tema 10. JlaTeHTHIN CEeMaHTHYHUH aHAITI3
10. Topic 10. Latent semantic analysis. 1 6
Camocmiiina po6oma: Buxonanns iabopamoprnoi pobomu Ne2
Independent work: Execution of laboratory work Ne2.

Tema 11. HeBin’emHa marpuuna dakropuzauis. Anropurm Jli-Cynra
Topic 11. Non-negative matrix factorization. Algorithm of Lee and Seung.

11. 1 2 6

Camocmiitna poooma: [{unamiune npoepamyeanus. Independent work:
Dynamic programming.

Tema 12. HeBinemua Ten3opHa Qakropuzaris

12 Topic 12. Non-negative tensor factorization.

Camocmiitna poooma: Ipunyunu enubounnoco nasuanus. Independent
work: Dynamic programming.

Tema 13. Knactepuzaris. AITOPUTMH KJIaCTepU3aIii

Topic 13. Clustering. Clustering algorithms.

Camocmiiina po6oma: Buxonannus iabopamoproi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

13.

Tema 14. lepapxiuna kiacrtepusailis. BucximHa Ta HHU3XiJHa cTparerii.
Meton K-cepennix

Topic 14. Hierarchical clastering. Ascending and descending strategy.
The k-means algorithm.

Camocmiiina poooma: Buxonanus rabopamopmoi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

14.

Tema 15. Knacudikauis. Anropurmu kiiacugikarii

Topic 15. Classification. Classification algorithms.
Camocmiiina poboma: Bukonanus nabopamoproi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

15.

Tema 16. Mammuae HaBuanasg. Mogei ta Metonu. Mozaens HaiBHOro
16. | baeca 1 6
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Topic 16. Machine learning. Models and methods of machine learning.
Naive Bayes generative model.

Camocmiiina po6oma: Buxonanus iabopamoproi pobomu Ne3

Independent work: Execution of laboratory work Ne3.

Tema 17. Mozaens MakcumanbHoi eHTporii

Topic 17. Maximum entropy model.

Camocmiiina po6oma: Buxonanus iabopamoprnoi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

17.

Tema 18. [IpuxoBana MapkiBchka MoJieb. AnroputM Bitepoi
Topic 18. Hidden Markov Models. Viterbi algorithm.
Camocmiiina po6oma: Buxonanns iabopamoprnoi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

18.

Tema 19. Anxroputm Briepen-Hazan. Anroputm bayma-Benmra
Topic 19. Forward-Backward algorithm. Baum—Welch algorithm.
Camocmiiina po6oma: Buxonanns iabopamoproi pobomu Ne3
Independent work: Execution of laboratory work Ne3.

19.

Test 2 1

KoHnTpoas 3a miacymkamu tabopatopaux po0it 2 ta 3

Bceroro mmo gactusi 2 12 8 56

Koncynpraris 2

Ex3amen

BCBOI'O 26 12 110

3araasuuii o6csar 150 200., B TOMy 4UCIIi:
Jlexuini — 26 200.

JlaGopaTopHi 3aHATTS - 12 200.
Koncynprartii — 2 200.

Camocriitna po6ora -110 200.

9. PexomeHnaoBaHi Jkepesia:

OcHogHi:

1. Nirenburg S., Raskin V. Ontological Semantics, 2001,//crl. nmsu. edu/stuff.

pages/Techial/book/index-book. Html

2. Mapuenko O.0., Poccana T.B. Axkryanbni npo6siemu Data Mining/ KuiBcekuil HanioHaIbHUNA
yHiBepcuteT iMeHi Tapaca llleBuenka, 2017.

3. Dan Jurafsky, James H. Martin Speech and Language Processing// Prentice Hall, (3rd ed..
September 23, 2018)

4. Marchenko, O., Anisimov, A., Zavadskyi, 1., Melnikov, E. English text parsing by means of
error correcting automaton. Natural Language Processing and Information Systems. Lecture Notes
in Computer Science, 2018, vol 10859. Springer, pp. 281-289.

5. Anisimov A. V., Marchenko O. O., Nasirov E. I. Block-Diagonal Approach to Non-Negative
Factorization of Sparse Linguistic Matrices and Tensors of Extra-Large Dimension Using the
Latent Dirichlet Distribution. Cybernetics and Systems Analysis, volume 54, P. 853—-859 (2018).

6. Marchenko O.0., Radyvonenko O.S., Ignatova T.S., Titarchuk P.V., Zhelezniakov D.V.
Improving Text Generation Through Introducing Coherence Metrics // Cybernetics and Systems
Analysis 56 (1), 13-21 (2020)

© Mapuenko 0.0., 2020 pik



*

Hooamkoesi:

Miller, G., Wordnet: An online lexical database, International Journal of Lexicography, 3 (4),

1990.
Pusteyovsky James. The Generative Lexicon. p. 69-72. MIT, London.
Younger D.H. Recognition and parsing of context-free languages in time n3 // Information and

Control 10:2, 1967. pp. 189-208.

© Mapuenko 0.0., 2020 pik



