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Po3pooHuku ceprudikaTHoi nporpamu

KepiBauk ceprudikarnoi nporpamu: ll{porones Makcum OneroBud, acUCTeHT Kadeapu
NPUKIAJHOT MAaTEMATHKU (aKyIbTETY IPOIrPaMHUX CUCTEM Ta MPUKJIAJAHOT MAaTEMATHUKU

TaBpoB Jlanmino IOpilioBuY, MOIEHT, KaHJ. TEXH. HAYK, 3aBigyBaud Kadeapu MpHUKIaTHOL
MaTeMaThKU (HaKyJIbTETy MPOTPAMHHUX CUCTEM Ta MPHUKIIAIHOI MATEMATUKHU

CeptudikatHy mporpamy po3rVISIHYTO Ta IMOTO/PKEHO Ha 3acijaHHi Kadeapw MPUKIaIHOI
MatreMaTtuku, mpotokoa Ne 9 Bin 16.01.2026.



OIIIUC CEPTUPIKATHOI IPOTPAMM

1. 3arajabHa indopmauis

Mathematical Methods of Machine Learning and Optimisation in
Hassa ceprudikarnoi nporpamu | Advertising Technology (MaTtemaTu4Hi METOAM MAallTMHHOTO
HaBYaHHS Ta ONTHMi3alii B peKJIaMHHUX TEXHOJIOTISX)

PiBens BUIIOT OCBITH [Teprmmii (GakanaBpChKHiA)

["any3b 3HaHB 11 Maremartuka Ta CTaTUCTHKA

CrenianbHICTh 113 IlpuknaagHa MaTeMaTuka

OcBiTHS nIporpama Hayka npo nani Ta MaTeMaTH4HE MOJICITIOBAHHS

OO0csr Ta TpUBAIICTH peaizamil

cepTudikaTHOT mporpamu 20 kpeautiB €EKTC; TpuBamnicts: 4 cemectpu / 2 poku

MoBa BUKIIagaHHS AHrIiiceKa
OcobnuBocTi peamizamii . .
cepTHikaTHOi [Tincunena npakTHyHa CKiagoBa (Keicu, podoTa 3 JaHNMH,
p MPOEKTH); MOXKITMBE 3Ty4€HHS TOCTHOBUX JICKTOPIB 3 1HIyCTpil
porpamMmu

I[OKyMeHT IIpO OIIaHYBAHHS

s B Ceprudikar BcranosneHoro 3paszka KIII im. Iropst Cikopcpkoro
ceptudikaTHOI mporpaMu

Kadenpa npuknagnoi maremaTtuku, GpakyJIbTeT IPOrpaMHUX CUCTEM
Ta MPUKJIATHOI MATEMATUKH

[HTEpHET aspeca pO3MIilLECHHS https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-
cepTudikaTHOI IporpamMu pidgotovki-ta-navchalni-plani

CTpyKTypHHIA i IpO3aiT

2. Mera ceprudikaTHoi nporpamMu

Mertoro cepTudikaTHOI nIporpamMu € (GOpMyBaHHS y CIyXauiB MPAKTUYHUX HABHUYOK MAIIMHHOIO
HaBYaHHS, IITYYHOTO IHTENEKTY Ta HAayKd NpO JaHi A 3a7ad y cdepli peKIaMHHX TEeXHOJOTIH
(advertising technologies, AdTech): BuMipioBaHHS €(QEKTUBHOCTI pEKIaMH, AHAJIITUKU ayAUTOpii,
noOy/0BH MPOTHO3HUX MOJIENeH, omnTuMizalii KammaHii, po3poOJeHHs Ta OLIHIOBAHHS AJITOPUTMIB
OpUNHHATTS  pillleHb, a TaKOXX 3aCTOCYBaHHA CydyaCHMX MeTojiB reHeparuBHoro III Ta
H1KPIIUTIOBAIIBHOTO HABYaHHA B MIPUKIIAIHUX CLIEHAPIsX.

3. Bumoru 10 3apaxyBaHH# CJyXadiB Ha cepTudikaTHy nmporpamy

Cnyxagamu cepTudikaTHOI mporpamMu MOXyTh OyTu 3100yBaui Bumoi ocith KIII iM. Irops
Cikopebkoro. CeptudikaTHa nporpaMa po3paxoBaHa Ha 3700yBayiB BHUILOi OCBITH 3 Ta 4 KypcCy AE€HHOL
¢dbopMu 3100yTTs BUILOI OCBITH. 3allMC HA porpamMy BiAOYBa€eThCs B MEpioj] peasizallii npaBa Ha BUIbHUI
BUOIp HABYAJIIBHUX AMUCLUIUIIH HAa HACTYNMHUHM HaByainbHMU pik. Ciyxadi 3 IHIIMX OCBITHIX Iporpam
MOXXYTb OyTH 3apaxoBaHi 3a HasBHOCTI 0a30BMX 3HAaHb 3 BHINOI MaTeMaTHKH, TeOpli HMOBIpHOCTEH Ta
CTaTUCTHKH, mporpamyBaHHs (Python) Ta micas ycmimrHOro mpoxoJKEHHs BXIJHOTO TECTyBaHHA (3a
pimeHHsaM kadenpu). CepTudikatHa mporpama BHKIAJAETHCS aHMVIIMCHKOIO 1 HABYaHHS MOXIIMBE 3a
YMOBH BOJIOJIiHHSI MOBOIO HaBUYaHHS Ha piBHI He HIKYe B1.

4. Tlepenik ocBiTHiX KOMIIOHEHTIB

o ' ] KinbkicTs ~ ®opma Cemectp
OCBiTHI KOMIIOHEHTH CepTU(IKATHOI IPOTrpaMH KpEIUTIB M1ICYMKOBOT'O
€KTC KOHTPOJIIO BUBHCHHA
Fundamentals of Ad Tech and Data Analytics 4 3aJTiK 5
Applied Machine Learning in AdTech 4 3aJIiK 6
Operations Research in AdTech 4 3aJiK 7
Deep Reinforcement Learning 4 3aJiK 7
Generative Artificial Intelligence 4 3aJiK 8
3arajabHui 06cs11rI ll)c(l))rel);[;a;:dn ceprudikaTHOI 20 kpenuTis EKTC



https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-pidgotovki-ta-navchalni-plani
https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-pidgotovki-ta-navchalni-plani
https://pma.fpm.kpi.ua/uk/studentam/ofitsiyno/osvitni-programi-pidgotovki-ta-navchalni-plani

5. KomneTreHTHOCTI Ta 04iKyBaHi pe3y1bTATH HABYAHHS

CeprudikatHa mporpama rmnepeadadae TOTIUOJCHHS KOMIIETCHTHOCTEH Ta  CIIeIlali3allito
pe3ynbTaTiB HaBYaHHS, 3100yTHX MiJ] YaC BUBYEHHS AUCLUILUIIH « AJITOPUTMH Ta CTPYKTYpHU JaHuX», « Teopis
WMoBipHOCTEI», «MaremarnuHa cratuctukay, «llITtydnmii iHTEenekT», «BcTym mo 06a3 manmx Ta
iHpopManiiHUX cucTeM», «JlocmiKeHHsT omepamiii Ta MeToau omTuMizauii», «OCHOBH MAaIIMHHOTO
HaB4yaHHs». [Iporpama cnpsiMOBaHa Ha 3aCBOEHHS CllyXadyaMH METOAIB 300py, MiATOTOBKHU Ta aHAII3y
JAHUX, MOJICJIIOBAHHS TIOBEIHKM KOPHCTYBAauiB 1 PEKJIAMHHUX IMOKA3HHKIB, MMPOEKTYBAHHS Ta OL[IHIOBAHHS
pimeHs y cdepi MaIIMHHOTO HAaBYaHHS Ta INTYYHOTO IHTENIEKTY, a TaKOX Ha HAOYTTS JOCBIAY POOOTH 3
npukinagaumu keiicamu AdTech. [Iporpama HamoBHEHa aBTOPCHKMMHU KypcamH 3aKOPAOHHUX (axiBIIiB
AdTech, sixi xapakTepu3yrOTbCS aKTyaJbHICTIO Ta MPAKTHYHICTIO OCBITHBOTO KOHTEHTY. Lle mae 3mory
PO3LIUPUTH KOJO Kap’€pHUX MOXIUBOCTEH ciyxayiB y cdepi MalIMHHOIO HaBYaHHS Ta IITYYHOTO
IHTEIICKTY.

KommerenTHoCTi e 3/aTHICTh 3aCTOCOBYBAaTH METOAM MAaTEMaTH4YHOi CTATUCTUKH Ta aHaji3y
JAaHUX JUI po3B’si3aHHs npukiIaaaux 3amad AdTech.

e 3/1aTHICTH PO3pPOOJISTH, HABYATH Ta OI[IHIOBATH MOJICINIi MAIIMHHOTO HABYAHHS
JUTSI IPOTHO3YBAHHS Ta KJIaCI/I(biKaI_Iﬁ B AdTech.

* 3n1aTHICTH (bopMyJHOBaTH Ta PO3B’sI3yBaTH 3a/ia4i ONTUMI3aLi] Ta JOCIIKCHHS
oreparii, OB’ s13aHi 3 MJIAHYBAaHHSM 1 JJOCTaBKOIO PEKJIAMH.

e 31aTHICTh 3acTOCOBYBaTH Meroau reHepatuBHoro LI s aBTomartumzarii
AQHAJIITUKY 1 TOOYIOBH 1HTEJIEKTYaTbHIX TIOMIYHHUKIB.

* 3n1aTHICTH 3aCTOCOBYBATH METO/IH MIIKPITUTIOBAIBHOTO HaBYAaHHS JJs 3a7ad
MOCJIIOBHOTO IPUHHSTTS pillieHb (TEHCHHT, O10DKCTYBaHHS, 011 HHT).

e 3JaTHICTh MPAIIOBATH 3 BEIUKUMU JaHUMH I1HCTPyMEHTaMU
MLOps/excriepuMeHTyBaHHS Ta JOTPUMYBATHCh €TUYHHUX MPUHIUIIIB 1
MIPUBATHOCTI JIAHUX.

OuikyBaHi e YMITH TOSCHIOBAaTH KJIIO4OBi MOHATTA Ta Merpuku AdTech (aTpuOymis,
pe3yIbTaTh IHKpeMeHTalIbHICTh, impressions, reach/frequency, lift Tomo).
HABYAHHS e YMITH TrOTyBaTH Ha0oOpu MaHUX Ta OyAyBaTH aHATITUYHI KOHBEEPU JIS

BUMIpIOBaHHA €(EKTUBHOCTI PEKIAMHUX KaMIIaHiH.

e YMiTu niaOupaT Ta peaaizoByBaTH MOJEJ MAlIMHHOIO HaBYaHHs (perpecis,
kinacu(ikamis, paHXyBaHHsS, MPOrHO3YBAHHS YAaCOBUX PsAIIB) i BUKOHYBAaTH
IX Baigario.

e YmiTH  QopMmymroBatH  3amayi  onTumizamii  (THIAHI/IUTOYHMCENbHI,
CTOXACTHYHI1) Ta iHTepnpeTyBaTH pe3yJIbTaTH IS IPUHHATTS 6i3HeC—piH_IeHI>

* VMiTH NPOEKTYBaTH DIlICHHS Ha 6a3i TCHEPATUBHUX MOJCICH i OLIHIOBATH
iXHIO SIKICTh TA PU3UKH.

e YmiTn OymyBatu 0a30Bi areHTH, 10 HABYAIOTHCS, MPOBOJNTH EKCIEPUMEHTH
Ta aHAJTI3yBAaTH CTa0LIbHICTH/€()EKTUBHICTD MOJITHK YXBAJICHHS] HUMU PIllICHb.

6. OuiHoBaHHS pe3yJIbTaTiB HABYAHHS

KoxxHuit OCBITHI KOMITOHEHT cepTU(IKaTHOI TNpPOrpaMd Mae BiIMOBIHE METOJUYHE
3a0e3neyeHHsl, O0OB’A3KOBOI0 YAaCTUHOIO SIKOTO € pEHTHMHIroBa CHCTEMa OI[IHIOBAHHS pE3yJIbTaTiB
HaBYaHHS 3/100yBayiB BHIIOi OCBITH, SIKa 3aCTOCOBYETBHCS MJISi OILIIHIOBAaHHS pE3yJIbTaTiB HaBYaHHS.
OuiHIOBaHHS MOE BKJIIOYATH: PO3PaXxyHKOBO-TpadiuHi poOOTH, [OMalllHI 3aBJaHHS, MOJYJbHI
KOHTPOJIi, KOMaHJHI MPOEKTH, 3aXUCT MiJICYMKOBOTO IMPOEKTY Ta 3ajiK. 3a pimeHHsAM kadeapu amis
oTpuMaHHsl cepTudikata Moxke OyTH MependaueHO BUKOHAHHS 1HJIMBITYalbHOTO/KOMaHIHOTO Kekc-
NpOEKTY 3 BUKOpUcCTaHHAM peanicTuuyHux AdTech-manux Ta miaxoniB ekcrnepuMeHTyBaHHS (A/B,
IHKpPEMEHTAJIbHICTB ).



OIINCHU OCBITHIX KOMIIOHEHTIB

Fundamentals of AdTech and Data Analytics

Department

Applied Mathematics Department

Level of Higher Education

First (Bachelor’s) level

Restrictions

English proficiency at a level not lower than B1

Year, Semester

3rd year, 5th semester

Credits and Workload

4 ECTS credits / 120 hours: Lectures — 36
hours; Practical classes — 18 hours; Self-
study — 66 hours

Language of Instruction

English

Prerequisites

Probability theory and statistics; Python programming; Databases
(SQL)

Course Content:

AdTech ecosystem, RTB auctions, roles of market participants
(DSP/SSP/Ad Exchange), event logging, core metrics (CTR, CVR,
CPA, ROANS), attribution and incrementality basics, data analytics
and visualization.

Why this course is important /
Why study this course

Provides a foundation for understanding how the advertising
market operates and how to properly measure advertising
effectiveness based on data.

Learning Outcomes

- Interpret key AdTech metrics (CTR, CVR, CPA, ROAS,
reach/frequency, lift) and explain their business significance.
- Prepare datasets and develop basic analytical pipelines to
measure advertising campaign performance.

- Perform initial data quality diagnostics and visualization of
results.

How the acquired knowledge
and skills can be used
(competencies)

Campaign analytics, effectiveness measurement, preparation of
requirements for experiments and data, creation of analytical reports.

Information support

Course syllabus; course materials; recommended articles/books;
sample data and cases; access to AWS services.

Format of classes

Lectures, recitations, a calculation-and-graphic assignment in the form
of project tasks

Semester assessment

Final test




Applied Machine Learning in AdTech

Department

Applied Mathematics Department

Level of Higher Education

First (Bachelor’s) level

Restrictions

English proficiency at a level not lower than B1

Year, Semester

3rd year, 6th semester

Credits and Workload

4 ECTS credits / 120 hours: Lectures — 36
hours; Practical classes — 18 hours; Self-
study — 66 hours

Language of Instruction

English

Prerequisites

Knowledge of probability theory and statistics; programming (Python);
data structures.

Course Content:

Building machine learning solutions for AdTech: prediction
(CTR/CVR/conversions), segmentation, look-alike, feature
engineering for event data, validation, experiments,
interpretability.

Why this course is important /
Why study this course

Machine learning models are the core of modern advertising
platforms, from targeting to optimization of impressions and
spending.

Learning Outcomes

- Select, train, and validate machine learning models (regression,
classification, ranking, forecasting).

- Implement an end-to-end ML prototype for CTR/CVR
forecasting or audience segmentation tasks.

- Handle class imbalance and select relevant evaluation

metrics.

How the acquired knowledge
and skills can be used
(competencies)

Building scoring models, automating decision- making, increasing
the efficiency of ad delivery.

Information support

Course syllabus; course materials; recommended articles/books;
sample data and cases; access to AWS services.

Format of classes

Lectures, recitations, a calculation-and-graphic assignment in the form
of project tasks.

Semester assessment

Final test




Operations Research in AdTech

Department

Applied Mathematics Department

Level of Higher Education

First (Bachelor’s) level

Restrictions

English proficiency at a level not lower than B1

Year, Semester

4th year, 7th semester

Credits and Workload

4 ECTS credits / 120 hours: Lectures — 36
hours; Practical classes — 18 hours; Self-
study — 66 hours

Language of Instruction

English

Prerequisites

Knowledge of probability theory and statistics; programming (Python);
basic data structures.

Course Content:

Optimization models for advertising planning: linear/integer
programming, budget and frequency constraints, pacing, allocation,
stochastic models, working with solvers.

Why this course is important /
Why study this course

Optimization makes it possible to achieve business goals (KPIs)
under conditions of limited resources and complex delivery
constraints.

Learning Outcomes

- Formulate linear, integer, and stochastic optimization

problems for advertising campaign planning.

- Interpret optimization results and perform sensitivity

analysis of solutions.

- Implement prototypes of optimization models using modern solvers.

How the acquired knowledge
and skills can be used
(competencies)

Optimization of budget/frequency/reach, campaign planning, decision-
making under constraints.

Information support

Course syllabus; course materials; recommended articles/books;
sample data and cases; access to AWS services.

Format of classes

Lectures, recitations, a calculation-and-graphic assignment in the form
of project tasks.

Semester assessment

Final test




Deep Reinforcement Learning

Department

Applied Mathematics Department

Level of Higher Education

First (Bachelor’s) level

Restrictions

English proficiency at a level not lower than B1

Year, Semester

4th year, 7th semester

Credits and Workload

4 ECTS credits / 120 hours: Lectures — 36
hours; Practical classes — 18 hours; Self-
study — 66 hours

Language of Instruction

English

Prerequisites

Basic knowledge of the courses: Mathematical Logic and Theory of
Algorithms, Algorithms and Data Structures, Stochastic Processes,
Data Analysis, Introduction to Databases and Information Systems,
Fundamentals of Machine Learning, Optimization Methods.

Course Content:

Paradigms, models, and methods of deep reinforcement learning.

Why this course is important /
Why study this course

Reinforcement Learning is a relevant direction in the field of Deep
Learning, as it allows training models in a mode of continuous
adaptation to complex high- dimensional environments without a
training dataset as such.

RL is naturally suited for sequential decision-making tasks (bidding,
pacing, personalization) with delayed effects.

Learning Outcomes

- Implement RL algorithms (Q-learning, SARSA, DQN, Actor-
Critic).

- Design agents for bidding, budgeting, and pacing tasks.

- Analyze the stability and long-term efficiency of decision-
making policies.

How the acquired knowledge
and skills can be used
(competencies)

Ability to solve professional tasks of collecting, analyzing, and
processing data in real time and in the absence of a training dataset.
Development of bid and budget optimization agents, adaptive delivery,
long-term KPI optimization.

Information support

Course syllabus; course materials; recommended articles/books;
sample data and cases; access to AWS services.

Format of classes

Lectures, recitations, a calculation-and-graphic assignment in the form
of project tasks.

Semester assessment

Final test




Generative Artificial Intelligence

Department

Applied Mathematics Department

Level of Higher Education

First (Bachelor’s) level

Restrictions

English proficiency at a level not lower than B1

Year, Semester

4th year, 8th semester

Credits and Workload

4 ECTS credits / 120 hours: Lectures — 40
hours; Practical classes — 10 hours; Self-
study — 70 hours

Language of Instruction

English

Prerequisites

The course is based on previously completed courses in linear
algebra, machine learning, and neural networks.

Course Content:

The course is dedicated to studying algorithms and models capable of creating
new data—texts, images, audio, and video—based on training examples.
Students will explore fundamental architectures of generative models,
including variational autoencoders (VAE), generative adversarial networks
(GAN), and transformers that underlie modern systems such as ChatGPT and
DALL-E. Significant attention is paid to the mathematical foundations of the
generative approach.

Why this course is important /
Why study this course

The use of generative artificial intelligence, primarily large language
models together with computer vision, is one of the biggest directions in the
job market in the field of machine learning. Understanding the principles of
generative Al systems will help to use existing models more productively
and to develop one’s own, understanding their strengths and weaknesses.

Learning Outcomes

- Implement and adapt generative models (VAE, GAN, Transformers) for
applied tasks.

- Utilize Large Language Models (LLMs) to automate analytics and
develop intelligent assistants.

- Evaluate the quality, risks, and limitations of generative systems.

How the acquired knowledge
and skills can be used
(competencies)

Students will be able to:

- write a simple generative model (GAN, VAE) from scratch;

- fine-tune existing models to better perform a specific task;

- use open APIs of existing models to create their own software
products.

Information support

Course syllabus; course materials; recommended articles/books;
sample data and cases; access to AWS services.

Format of classes

Lectures, recitations, a calculation-and-graphic assignment in the form
of project tasks.

Semester assessment

Final test




