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1. Mera nmpakTHKH: O3HAMOMJICHHS CTYJCHTIB 3 aKTyaJlbHHMHU MPAKTHYHUMH TiIXOJaMHU JI0
BUPIMICHHS JOCTIAHUIIBKUX 3a/1a4 IITYYHOTO IHTEJIEKTY Ta MAIIMHHOTO HABYAHHSI.

Practice aim. Acquainting students with current practical approaches to solving problems of
artificial intelligence an machine learning.

2. Ilonepenni Bumoru / Prerequisites for mastering or choosing a course

1. 3namu 6a30Bi NOHATTS MPOTrpaMyBaHHA, Teopii 0a3 JaHMX, 3arajbHOI aNreOpH, 0OUNCIIIOBATIHLHOI
MaTeMaTHKH, Teopii KMOBIPHOCTEH, MAaTEMaTHYHOI CTaTUCTUKHU, PO3Mi3HaBaHHS 00pas3iB, IITYYHOT'O
iHTeneKTy, aHamizy gaHux. / Know basic concepts of programming, database theory, general
algebra, computational mathematics, probability theory, mathematical statistics, pattern recognition,
artificial intelligence, data analysis.

2. Vmimu edeKTUBHO 3aCTOCOBYBAaTH 3a3HAYCHMM MaTeMAaTUYHWUW amapar Ijis pPO3B’s3aHHSA
pi3HOMaHITHUX MpaKkTUYHUX 3a1a4. / Be able to effectively use the specified mathematical apparatus
for solving various practical problems.

3. AHoTalisg HayKoBO-I0CJiTHUIbKOI npakTukH/ Summary of the Research practice.
HaykoBo-gocmigHuIlbka MpakTHKa € CKIAJOBOIO MPOTrpaMH MIATOTOBKH (axiBIliB 3a APYrHUM
(MaricTepchbKHM) pIBHEM BHUIIOI OCBITH raiy3i 3HaHb 12 [HdopmaiiiHi TeXHOJIOTIT 31 CreiabHOCTI
122 Komm’roTepHi HayKH, OCBITHBO-HAayKOBOi mporpamu «MaTeMaTH4HI METOIW IITYYHOTO
THTEIEeKTY»/

Research practice is a component of the 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 scientific program "Mathematical methods of Artificial Intelligence".

HaykoBo-mocigHuIibKa mpakTiKa MpoBOIUTHCS B 2 cemecTpi B 00cs3i 180 roa. (6 kpeauTin
ECTS)./
Research practice is carried out in the 2nd semester in the amount of 180 hours. (6 ECTS credits).

Opranizaniss HayKoBO-I0CJiIHUIbKOI NMpPakTHKH. HaBuanbHO-METOIUYHE KEPIBHUIITBO
HAYKOBO-JOCIITHUAIILKOIO MMPAKTUKOIO 3/[IHCHIOE BUITYCKOBA Kadeapa.

Jlo xepiBHHIITBA HAYKOBO-IOCIHOIO MTPAKTUKOIO CTY/ICHTA 3aTy4al0ThCs BUKJIA1adi TITBKH 3
HAYKOBUMH CTYIEHAMHU JJOKTOpa a00 KaHAMIaTa HAyK, SKi, SIK IPaBHIIO, MOEJHYIOTH 11l 000B’S3KH 3
000B’s13KkaMH HAYKOBOT'O KE€PIBHUKA AUIUIOMHOT pOOOTH CTyACHTA.

BianmoBiganpHuii 32 MpoBEIEHHS MTPAKTUKK BYACHO JOBOJHUTH JI0 CTYACHTA iH(QOPMAIIiIO TI00
6a3 nmpakTuku. CTy/ICHTH Y 3a3HaUYC€HUN TEPMiH TOJIaI0Th Ha Kadeapy Ha iM’s 3aBiIyI0UOTO 3asBY 3
3a3HauCHHAM 0a3M MPAaKTHUKH, 10 OOpaHa.

[IpeamMeToM MpaKTUKH €: TOTIUOJICHHS] HABUYOK CAMOCTIHHOT HayKOBOi pOOOTH, PO3IIMPECHHS
HAYKOBOT'O CBITOTJISAY CTYJCHTIB, JOCIHIIKEHHS MpoOjeM MPaKTUKU Ta BMIHHS IOB’S3yBaTH iX 3
00paHUM TEOPETUYHUM HAIPSMKOM JOCTIKCHHS, BU3HAYATH CTPYKTYPY Ta JIOTiIKYy MalOyTHBOT
BUITYCKHOT KBauTi(hikamiiHoi poOOTH MaricTpa.

[IpakTrka Moxke mpoBoAUTHUCS Ha (paxoBii kadeapi (Teopii Ta TEXHOJIOTIT MpOrpaMyBaHHS,
MaTeMaTHyHOi iHpOpMaTuKu, abo TEOpeTUYHOI KiOepHEeTHKM), Y HayKoBUX miaposninax 3BO, a
TaKOXX Ha JOTOBIPHUX 3acajax y Jep’KaBHUX, MYHIIUNAIBHUX, CYCIUIbHHX, KOMEPIIHHUX 1
HEKOMEpPUIMHUX OpraHizamisx, MiAMPUEMCTBAX 1 yCTAaHOBAX, L0 3JIHCHIOIOTH HAYKOBO-JOCIHIIHY
JISIIBHICTH Ta B IKUX MOJKJIMBE BUBYEHHS i 301p MaTepiaiiB, MOB'S3aHUX 3 BUKOHAHHSIM BHUITYCKHOT
KBaJidikaniitHoi poboTu MaricTpa 3a crenianbHicTio 122 «KoMn’ioTepHi HayKm».

Odirmitinoro miaACTaBOO Il MPOBEACHHS HAYKOBO-JOCIHITHUIIBKOT NMPAKTUKU CTYACHTIB B
aKaJeMIYHMX 1 CIIeliaNi30BaHUX IHCTUTYTaxX Ta OpraHi3alisix-poOOTONABIIX, 110 MAIOTh HAYKOBO-
JIOCJIITHUIIBKY CKJIQJ0BY, € JIOTOBIp, SKWM ykiamaeTbcss MDK 3BO Ta opranizamiero. JloroBopu
YKJIaJaloTh 3 OpraHi3alisMu 3a 3asBKaMu (axoBoi kadeapu (Teopii Ta TEXHOJOTIT MporpaMmyBaHHs,
MaTreMaTu4dHoi 1HdopMaTHKH, abo0 TeopeTndyHol KiOepHeTukH). [lopsAmox HagaHHS 3asgBOK Ta
YKJIaIaHHsI IOTOBOPIB YCTaHOBIIOETHCS HAKA30M PEKTOpa Ta PO3MOPSKEHHSIM JekaHa. KepiBHUK
0a3u TIPaKTUKU BHUJAE HaKa3 MO0 MPAKTUKU, € BHU3HAYAETHCSA TOPSJIOK OpraHizaiii Ta
MPOBEJICHHS MPAKTUKHU, 3aXOU AJII CTBOPEHHSI HEOOXITHUX YMOB CTY/IEHTaM-TIPAaKTUKAHTAM 3151



BUKOHAHHS HHUMH TPOTPaMH MPAKTHKH, 3aXOAW 3 OXOPOHH Tpalli Ta 3armoOiraHHs BUHHUKHEHHS
HEIaCHUX BHIAJKIB, 3aXOAM 3 KOHTPOJIO 32 BHKOHAHHSAM CTYJCHTaMHU INPABWJI BHYTPIIIHBOTO
TPYAOBOTO PO3MOPSAKY, 1HIII 3aX0 ISl POBEICHHS MPAKTUKH; MPU3HAYAE KEPIBHUKA MPAKTUKH
BiJ mianpuemcrta. [lepen moyatkom npakTuku Kadeapa IpoBOAUTH BUPOOHHYY Hapaly CTYyJIEHTIB-
MPaKTUKAHTIB Ta BUKJIAJIa4yiB — KEPIBHUKIB MPAKTUKU I P03’ ICHEHHS METH, 3MICTY Ta MOPSAKY
NpOXO/KeHHs mpakTukd. [lepen BiampaBkoro 10 0a3uW NPAaKTUKU CTYJCHT MOBHHEH OJIEpXKaTH
HAINpaBJICHHS, NIOJACHHUK MPAKTHKH, TporpaMy ii MPOXO/PKEHHS, iHAMBiMyaibHe 3aBAaHHsA. Komn
CTYACHT NpuOyBa€e Ha MPAKTUKY, BIH 3a Hepil TpU JOOM MOBHHEH O(GOPMUTH CIOBIIIEHHS PO
npuOyTTS 10 OpraHizamii Ta Mpo MOYaTOK HAYKOBO-IOCIITHUIIBKOT MPAaKTUKH. JJOKM HE OTprMaHO
TaKe CHOBILICHHS, CTYJICHT BBAKAETHCA SIK TOU, IKUH HE 3 SBUBCS HA MPAKTUKY, IO PO3TIISAAAETHCS
K (aKT MOPYIIEHHS HaBYAILHOTO Tiporiecy. CTYACHTH, sIKi He TPOWUIIUIN MPAKTHKY 32 MTOBAKHUMHU
NPUYMHAMH, HAIIPABJISAIOTHCS HA MPAKTUKY Y TEPMiHU, BU3HAUCHI JEKAHATOM.

3a mepiol NPOXOKEHHS PAKTUKU CTYACHT TIOBUHCH:

® BHKOHYBAaTH 3aBJIaHHs, epe0aUYCHI MPOTPaMOIO MPAKTHKHU Ta KaJleHAAPHUM Trpadikom;

® [JINOPSAKOBYBaTHCA JIIOYMM  [paBWJIaM  BHYTPIIIHBOTO  TPYJOBOTO  PO3MOPSIKY
oprasizarii;

® CyBOpO JOTPUMYBATHUCS MPABHII TEXHIKH O0€3TMEKU Ta OXOPOHU TpaIli;

e [paIfoBaTH Ha POOOYOMY MICIIi, SIK€ BKa3aHE KEPIBHUKOM MPAKTHUKH Bij OpraHizallii, HECTH
BIJNOBIJAJIbHICTh 32 BHKOHAaHy pOOOTYy Ta I pe3yJbTaTH HapiBHI 31 INTAaTHUMH
pOOITHUKAMH,

® CHCTEMAaTUYHO BHOCUTH HAJICXKHI 3aIMCH Y IOJICHHHUK POXOHKECHHS MPAKTHKH.

/

Organization of Research practice. Educational and methodical management of scientific and
research practice is carried out by the graduate department.

Only teachers with doctorate or candidate of science degrees are involved in the management of
the student's research practice, who, as a rule, combine these duties with the duties of the scientific
supervisor of the student's thesis.

The person responsible for conducting the internship provides the student with information on
the bases of the internship in a timely manner. Students, within the specified period, submit an
application to the department in the name of the head, indicating the base of practice chosen.

The subject of practice is: deepening the skills of independent scientific work, expanding the
scientific worldview of students, researching practical problems and the ability to connect them
with the chosen theoretical direction of research, determining the structure and logic of the future
master's final qualification work.

Practice can be carried out at a specialized department (theory and technology of programming,
mathematical informatics, or theoretical cybernetics), in scientific units of the Higher Education
Institution, as well as on a contractual basis in state, municipal, public, commercial and non-
commercial organizations, enterprises and institutions that carry out scientific research activity and
in which it is possible to study and collect materials related to the completion of the master's final
qualification work in the specialty 122 "Computer Science".

The official basis for conducting research practice of students in academic and specialized
institutes and employer organizations with a research component is the contract concluded between
the higher education institution and the organization. Contracts are concluded with organizations
based on the applications of the specialized department (theory and technology of programming,
mathematical informatics, or theoretical cybernetics). The procedure for submitting applications and
concluding contracts is established by the rector's order and the dean's order. The head of the
practice base issues an order regarding the practice, which determines the order of organization and
conduct of the practice, measures to create the necessary conditions for students-practitioners for
their implementation of the practice program, measures for occupational safety and prevention of
accidents, measures to control students' compliance with the rules of internal labor regulations ,
other activities for practice; appoints a head of practice from the enterprise. Before the beginning of



the practice, the department holds a meeting of students-interns and teachers - supervisors of the
practice to explain the purpose, content and procedure of the practice. Before sending to the practice
base, the student must receive a referral, a practice diary, a program of its completion, and an
individual assignment. When a student arrives for practice, he must issue a notification of arrival to
the organization and the start of research practice within the first three days. Until such a
notification is received, the student is considered as one who did not show up for practice, which is
considered as a fact of violation of the educational process. Students who did not complete the
internship due to valid reasons are sent to the internship in the terms determined by the dean's
office.

During the internship period, the student must:

* perform the tasks stipulated in the practice program and the calendar schedule;

* obey the current rules of the organization's internal labor regulations;

» strictly follow the rules of safety and occupational health and safety;

+ work at the workplace specified by the head of practice from the organization, bear
responsibility for the work performed and its results on an equal basis with full-time workers;

* systematically make appropriate entries in the practice diary.

ba3u npaktuxku. HaykoBo-mociaigHWIIbKa TNpaKTHKa MOXKE TMPOBOAUTHCS SK Ha 0asi
BUIMTyCKOBOi Kadempu, Tak 1 Ha 0a3l MiAOPUEMCTB, OpraHizaiiid, HayKOBO-IOCITITHHUIIBKUX
IHCTUTYTIB, OaHKIB, CTPAXOBUX KOMIIAHIAX Ta IHIIUX YCTAHOB, IO 3aiMalOTHCS MPOEKTYBAHHSIM,
PO3pOOKOIO, BIPOBAKECHHAM Ta EKCIUTyaTalll€l0 TEXHOJOTiM IITy4yHOro iHTeNnekTy. Bubip 6a3
NPaKTUKKA 3IHCHIOETHCS 3a IMOTODKCHHSAM 3 KadeApor 3 ypaxyBaHHSIM 3aBlaHb NPAKTHKH Ta
MOYKJIMBOCTI iX peanizartii./

Bases of practice. Research practice can be carried out both on the basis of the graduating
department and on the basis of enterprises, organizations, research institutes, banks, insurance
companies and other institutions engaged in the design, development, implementation and operation
of artificial intelligence technologies. The choice of bases of practice is carried out in coordination
with the department, taking into account the tasks of practice and the possibility of their implementation.

4. 3aBnanHsa (HaBYaJbHi wimi). HaykoBo-mocmigHUIbKa NpakTHKa MOKIMKaHAa CHOPMYBaTH Yy
cTyneHTa npodeciiiHi BMiHHS, HABUYKH TMPUHHATTSA CAMOCTIMHUX DINICHh HA KOHKPETHIW MUISHII
po0OTH B peaTbHUX, HAYKOBO-IOCIITHUIIBKAX YMOBAX IIJIIXOM BUKOHAHHS 00OB’SI3KiB, BIACTUBUX
oro MaiiOyTHIA mpodeciiiHiii Ta oOpraHi3aliiHO-YNpaBIiHCHKINA nisutbHOCTI. [locTaBneHi mim
peatizyroTh NUIIXOM CAaMOCTIHHOTO BUBYCHHS BUPOOHHIITBA i BUKOHAHHS KOXXHUM CTYJEHTOM, B
yMOBax IMANPUEMCTBA, TMEpea0adYeHUX MPOrpaMord OKPEeMHX HAyKOBO-JAOCTIAHUIBKHX |
OpraHizaliifHO-yIpaBIiHCHKUX 3aBJaHb. 30KpeMa, pO3BUBATH:

® 3JIaTHICTH 3aCTOCOBYBATH 3HAHHA y NMpakTHYHUX cuTyaniix (3K2);
3ATHICTh CIUJIKYBaTHCA AEP’KaBHOIO MOBOIO SIK YCHO, Tak 1 mucbMoBo (3K3);
3IaTHICTh BYMTHCS i OBOJIOMIBATH CydyacHUMH 3HaHHAMH (3K5);
3IaTHICTh OyTH KPUTUYHUM 1 caMOKpUTHIHUM (3K6);
3IaTHICTh T€HEpPYyBaTH HOBI 7€l (kpeaTuBHICTH) (3K7);
3IaTHICTH IHIIIIOBATH, IJIAHYBAaTH Ta PEalli30BYBaTH MPOIECH PO3pOOKH 1HGOPMAIIHHUX Ta
KOMIT'IOTEPHHUX CHUCTEM Ta MPOTPaMHOro 3a0e3MedeHHs, BKIIOYHO 3 HOro po3poOKoIo,
aHaJi30M, TECTYBaHHSIM, CHCTEMHOIO IHTETpaIli€lo, BIpoBaHKeHHIM 1 cynpoBogioM (CK11);

® 3/IaTHICTh IUTAHYBAaTH 1 BUKOHYBaTH HAyKOBI JIOCITI/DKCHHS y cdepl KOMIT IOTEPHUX HayK

(CK12).
/ Tasks (learning objectives).

The research practice is designed to form in the student professional skills, skills of independent
decision-making in a particular area of work in real, production conditions by performing the duties
inherent in his future professional and organizational and managerial activities. The set aims are
realized by self-dependent study of production and performance by each student, in the conditions



of the enterprise provided by the program of separate production and organizational and
administrative tasks. In particular, to develop:

« the ability to apply knowledge in practical situations;
» the ability to communicate in the state language both orally and in writing;
* the ability to learn and master modern knowledge;
» the ability to be critical and self-critical;
* the ability to generate new ideas (creativity);
« the ability to initiate, plan and implement the development processes of information and computer

systems and software, including its development, analysis, testing, system integration,
implementation and support;
» the ability to plan and carry out scientific research in the field of computer science.
5. Pe3yJbpTaTH HABYAHHA 32 AMCHMILIIHOK. / Learning outcomes of the discipline
PesyabTaT Hapuanns (1. 3natu; 2. ®opmu (Ta/260 _ Meromm
BMiTH; 3. KOMYHiKkauis; 4. . OLIIHIOBAHHS Ta )
ABTOHOMHICTB Ta BUINOBiAaIbHICTD)/ MeToaH 1 noporoBHii Bincorox y
i TEeXHOJIOT Il e niacyMKOBiii
Learning Outcome (LO) ) . purTepiii ACYMK(
(1. know; 2. be able; 3. comml.m.ic.ation; BUKJIAIAaHHA 1 ominIoBaHNs (3 OIUIHIN 3
4. autonomy and responsibility) HABYaHHsA/ . . AMCUMILTIHA
HeoOXiTHoCTi) / /
Forms (and / or A ¢
methods and stslfsilmend Percentage of
. methods an
Kon/ | Pesyabrar nauanns/ Learning | technologies) of the final grade
Code Out teaching and assessment 5, 6 discipline
utcome 5 threshold (if
learning .
applicable)
[ToToune
OI[IHIOBAHHS,
3HaTH OCHOBH MPOCKTYBAHHS CawmocriitHa odopMIIEHHS Ta
PH/LO |cucTem MITY4HOTO 1HTENEKTY./ pobora./ 3axHCT 3BiTY/ 12%
1.1 |Know the foundations of Al Independent | Current evaluation, ?
systems designing. work Registration and
protection of the
report.
[ToToune
. OI[IHIOBAHHS,
3HaTH NpPU3HAYCHHS, MOKIIMBOCTI .
. CawmocriitHa oQOpMIICHHS Ta
1 TEXHOJIOT11 pO3POOKH CUCTEM .
PH/LO poborta. ./ 3aXUCT 3BiTY/ o
1./ Know the purpose, . 10%
1.2 s . Independent | Current evaluation,
capabilities and technologies of . .
work Registration and
Al systems development. .
protection of the
report.
[ToToune
OI[IHIOBAHHS,
3HATH IPUHIIAIN 1T OTOBKU Cawmocriiina oopwerns Ta
PH/LO P TIpHHIL A . pobora. ./ 3aXHUCT 3BITY/ o
BHUOIpok naHuX. / Know the main . 10%
1.3 rincinles of data samplin Independent | Current evaluation,
prineip PHNE- work Registration and
protection of the
report.
PH/LO |3HaTtu npuHIUIN 3HAXOHKECHHS CamocriiiHa ITotoune 10%




1.4 |mpenukatuBHUX O3HaK. / Know pobora. ./ OLIIHIOBAHHS,
the principles of feature Independent odopmieHHs Ta
engineering. work 3aXHUCT 3BITY/
Current evaluation,
Registration and
protection of the
report.
. [Toroune
BwmiTu po3po0iisaTi anropuTum .
OIIIHIOBaHHS,
MAIIMHHOTO HaBsSaHHS JJIs .
BUDILICHES 38184 Delbecii Ta CawmocriitHa o OpMIICHHS Ta
PH/LQ | PHPMHCHHA 3a]1a4 perp pobora. ./ 3aXUCT 3BITY/ o
kiacudikarii. / Be able to . 20%
2.1 . . Independent | Current evaluation,
develop ML algorithms using . .
. ; work Registration and
classic regression and .
. . protection of the
classification approaches.
report.
Bwmitu camoctiitno tectyBaru I13
. [ToToune
SIK BPY4YHY, TaK i 32 JOIOMOTOFO :
; OIIIHIOBaHHS,
Cy4YacHHUX IHCTPYMEHTAIbHUX .
. CawmocriitHa oQopMIIEHHS Ta
3ac001B aBTOMAaTH3aIli1 .
PH/LO poborta. ./ 3aXUCT 3BITY/ o
TectyBaHHs. / Be able to . 20%
22 . Independent | Current evaluation,
independently test the software . .
. work Registration and
both manually and with the help .
. protection of the
of modern tools for testing
. report.
automation.
OOIpyHTOBYBATH BJIACHUH ITOTJIS
Py Bt A [Toroune
Ha 3a/1a4y, CIIKYBaTHUCS 3 :
OIIiHIOBaHHS,
KOJIETaMH 3 TUTaHb PO3POOKH Ta .
CamocrTiitHa oopmieHHs Ta
tectyBaHH4 [13, cknagatu .
PH/LO L . pobora. ./ 3aXUCT 3BITY/ o
nuCcbMOBI 3BiTH. / Justify your . 5%
3.1 . Independent | Current evaluation,
own view on the task, . .
. . work Registration and
communicate with colleagues on .
. protection of the
software development and testing,
. : report.
compile written reports.
OpraHizoByBaTH CBOIO .
caI:VIOCTiP”IHYB 000Ty 1Is Camocriiina [ToToune
PH/LO yP YA poborta. ./ : 0
JIOCSITHEHHS pe3yJbTary. / OLIIHIOBaHHS. / 8%
4.1 . . Independent )
Organize your independent work Current evaluation.
. work
to achieve results.
BianoBianbHO CTaBUTHCS 10
BUKOHYBaHUX POOIT, HECTH CamocriitHa
. . . .. . [Toroune
PH/LO | BiamoBigaabHICTh 3a IX AKICTb. / pobora. ./ . 0
OLIIHIOBaHHS. / 5%
4.2 | Treat the work performed Independent .
. . Current evaluation.
responsibly, be responsible for work

their quality.




6. CniBBiIHOLIEHHSI Pe3yJbTATIB HABYAHHS JMCHUILUIIHM i3 NMPOrpaMHUMM Ppe3yJbTaTaMHU
HaBuyaHHd. / The correlation of learning outcomes of the discipline with the program learning
outcomes

Pe3yabTaTH HAaBYAHHS AUCHUITIHI/

Learning outcomes

of the discipline| PH/ | PH | PH/ | PH/ | PH/ | PH/ | PH/ | PH/ | PH/

LO|LO|LO|LO|LO|LO|LO |LO |LO

1.1 1.2 |13 | 14 | 2.1 | 2.2 | 3.1 | 41 | 4.2
IIporpamHi pe3yJibTaTH HAaBYaH

Program learning outcomes (PLO)

IIPH/PLO 1. Matu crerjaiai3oBaHi
KOHIIENTYyaldbHI 3HAHHSA, MI0 BKIIOYAIOTh
CydacHI HaykoBl 37100yTkum y  cdepi
KOMIT'IOTEPHUX HAyK 1 € OCHOBOIO st
OpPUTIHAJIBHOTO MHCJICHHSI Ta TPOBEICHHS
JOCTIKEHb, KpUTHYHE OCMHUCTICHHS
npoOieM y cdepi KoM FIOTEPHUX HAyK Ta Ha
Mexi ramysedl 3HaHb. / Have specialized| + + + +
conceptual knowledge that includes modern
scientific achievements in the field of
computer science and is the basis for original
thinking and conducting research, critical
thinking of problems in the field of computer
science and at the border of the fields of
knowledge.

IIPH/PLO 2. Martu crerjaiai3oBaHi
YMIHHA/HaBUYKH  PO3B’SI3aHHA  MPoOIeM
KOMIT' FOTEpHUX  HayK, HEOOXimHI IS
MPOBEJCHHS JOCTIKEHb Ta TMPOBAIKECHHS
IHHOBAIIHOI JISJILHOCTI 3 METOI0 PO3BUTKY
HOBUX 3HaHb Ta mnponeayp. / To have + | +
specialized computer science problem-
solving skills/skills necessary for conducting
research and carrying out innovative
activities with the aim of developing new
knowledge and procedures.

IMPH/PLO 3. 3po3ymino 1 HeIBO3HAYHO
JIOHOCUTH BJIACHI 3HAHHS, BHCHOBKH Ta
apryMeHranito y cdepi KoMI I0TepHUX HayK
1o ¢axiBmiB 1 HedaxiBIiB, 30KpeMa 10 0ci0,
SIK1 HaBYaIOThCHI. / Clearly and + + +
unambiguously communicate own
knowledge, conclusions and arguments in the
field of computer science to specialists and
non-specialists, in particular to students.

ITPH/PLO 10. IIpoektyBaTu apxXiTEeKTypHi
pimeHHs iHGOpMaLiHHUX Ta KOMII IOTEPHUX
CHCTEeM pi3HOro mpu3HaueHHsa. / Design
architectural solutions of information and




computer systems for various purposes.

ITPH13/PLO 13. OwiHroBaru Ta
3a0e3nevyyBaTi SKICTh 1HPOPMAIIHHUX Ta
KOMII IOTEPHUX CUCTEM pi3HOTO
npu3HaueHHs. / Assess and ensure the quality
of information and computer systems for
various purposes.

IMPH16/PLO 16. BuxonyBatu IOCTiIKEHHS
y cdepi komm'rotepanx Hayk. / Conduct + + +

research in the field of computer science.

7. Cxema ¢popmyBanHs ouinku. / Scheme of formation of assessment.

KepiBHUIITBO MPOXOKEHHSM TMPAKTUKKA 3IHCHIOE BHIyckoBa Kadenpa. Buxnamau kadenpw,
BiJIOBIAILHUH 32 IPOBEJICHHS MPAKTUKH:

3abe3mneuye AKiCHE BAKOHAHHS MPOTPaMU MPAKTHUKHU Ta BUCOKY SIKICTb ii IPOBEIECHHS;
MpU3HAYa€ KePiBHUKAMH HAyKOBO-IOCIITHUIIBKOT TPAKTUKU JOCBITYCHUX BUKIIAAdiB;
PO3MOALIAE HA OCHOBI YKJIQJICHUX 3 MIANPUEMCTBOM JOTOBOPIB CTYIEHTIB 32 0a3aMU MPAKTHKH;
MPU3HAYAE CTAPIIOTO 3 TPYIHU CTYACHTIB, SIKi TPOXO/ATH MIPAKTHKY HA OJJHOMY ITiAPUEMCTBI;
3abe3mneuye MiANPHEMCTBO, @ TAKOXK CAMHX MPAKTHUKAHTIB IPOrpaMaMy MPAKTUKHU;

3IIHCHIOE CYBOPHM KOHTPOJb 3a OpraHi3alli€l0 Ta MPOBEIEHHSIM HayKOBO-JOCIHITHHUIIBKOI
NPAKTUKH CTYJICHTIB Ha MiJIPUEMCTBI, 1 JOTPUMAHHSAM CTPOKIB Ta 3MICTY.

OO00B’s13kM IPU3HAYEHOTO Kaeaporo KepiBHUKA MTPAKTUKH BiJl YHIBEPCUTETY:

3a0€3MeYnTH TPOBEICHHS BCIX OpraHi3alliifHUX 3aXOMiB Tepeia BIAMPABKOIO CTYACHTIB Ha
MPaKTHKY;

3a0€e3MeUNTH BHUCOKY SIKICTh IPOXOKEHHS TNPAKTUKHM 1 CYBOPY BIINOBINANBHICTD ii
HaBYAJILHOMY IIIaHy ¥ Tiporpami;

HaJaBaTH KOHCYJIBTAIlli CTYJICHTaM 3 YCiX ITMTaHb IPAKTHKU;

KOHTPOJIFOBATH  JOJCPXKAHHS  CTYICHTAMH-TIPAKTUKAHTAMH  TIPAaBHJ  BHYTPIIIHHOTO
PO3MOPSIKY;

KepyBaTH HAYKOBO-JIOCHIITHOIO pPOOOTOI0 CTYJEHTIB, $Ka TMepeadavyeHa 3aBIaHHIMH
Kadenpu;

3MIMCHIOBATH TOTOYHMM KOHTPOJIb TPOXO/HKEHHS TPAKTUKH Yy BIJAMOBIIHOCTI 13
KaJIeHJapHUM rpadikom;

pO3TISAaTH 3BITU CTYACHTIB 3 MPAKTUKH, HAJIaBaTH BIATYK Ta BHUCHOBOK 3 TPAKTHKHU Ta
3BITY;

MOJIaBaTl MHUCHMOBHUH 3BIT TPO TPOXOMKEHHS NPAKTHKH, HANaBaTH NPOMO3UINT Ta
3ayBa)KEHHS 3 JJOCKOHAJIOCTI MTPAKTUYHOT MiATOTOBKU CTYACHTIB./

The graduation department supervises the Research practice. The professor of the department,
responsible for the practice:

ensures high-quality implementation of the Research practice program and high quality of
its implementation;

appoints experienced professors as heads of Research practice;

distributes on the basis of the agreements concluded with the enterprise of students on bases
of practice;

appoints a senior from a group of students who have an Research practice at one company;
provides the company, as well as the trainees themselves with Research practice programs;
carries out strict control over the organization and carrying out of Research practice of
students at the enterprise, and observance of terms and the maintenance.




Responsibilities of the head of the practice appointed by the department from the university:
— ensure that all organizational measures are taken before sending students to practice;
— to ensure high quality of practice and strict responsibility of its curriculum;
— provide advice to students on all issues of practice;
— to control the observance by students-trainees of the rules of internal order;
— manage the research work of students, which is provided by the tasks of the department;
— to carry out current control of passing of practice according to the calendar schedule;
— review student reports on practice, provide feedback and conclusion on practice and report;
— submit a written report on the Research practice, provide suggestions and comments on the
perfection of practical training of students.

B 000B’s13k1 KepiBHUKA MIPAKTUKY BiJ| MAMPUEMCTBA BXOIUTD:

—  Oprasi3yBaTu IPOXOJPKEHHS MPAKTUKU 3aKPIIMJICHUX 32 HUM CTYZCHTIB y TICHOMY KOHTAKTi 3
KEpIBHUKOM BiJl YHIBEPCUTETY;

—  TO3HAMOMHTH CTYCHTIB 3 OpPTaHi3alli€lo Mpaili Ha KOHKPETHOMY POO0OYOMY MICITL;

—  3IMCHIOBATH TOCTIHHUNA KOHTPOJb 3a HAYKOBO-JIOCIITHHUIIBKOIO POOOTOIO MPAKTHKAHTIB,
gonoMaratd iM BIpHO BHUKOHYBaTH BCl 3aBJaHHA Ha JaHOMy poOodYoMy Micli,
KOHCYJIBTYBaTH MIO/I0 HAYKOBO-IOCITHUIILKUAX ITUTAaHb,

—  KOHTPOJIIOBATH BEJEHHS IIOJACHHUKIB, IMIJTOTOBKY 3BITIB CTY/ICHTaMH-TIPAKTHKAHTAMH Ta
CKJIaJJaTH Ha KOKHOTO CTYJICHTA HAyKOBO-JOCIIIHUIIBKY XapaKTePUCTUKY-BIATYK KepiBHUKA
MPAKTHKU BiJl TMIANPUEMCTBA, SKHH 3aHOCUTHCSA 10 BIAMOBIAHOTO PO3LTY IIOACHHUKA
HAyKOBO-JOCIITHUIIBKOT TPaKTUKU;

—  O3HAHOMUTHCS 31 3BITOM CTyJI€HTa Ta aTH OILIHKY 3BITYy 1 pOOOTI CTyIeHTa;

—  B3ATH y4acTh Y 3aXHCTI 3BITIB CTYJCHTAMH B SKOCTI €KCIIepTa Ta eK3aMeHaTopa./

The responsibilities of the head of practice from the company include:

— to organize the Research practice of students assigned to him in close contact with the head
of the university;

—  to acquaint students with the organization of work at a specific workplace;

— to exercise constant control over the production work of trainees, to help them correctly
perform all tasks at the workplace, to advise on production issues;

— to control the keeping of diaries, preparation of reports by trainee students and to compile
for each student a production description-response of the head of practice from the
enterprise, which is entered in the relevant section of the diary of Research practice;

— get acquainted with the student's report and evaluate the student's report and work;

— participate in the defense of reports by students as an expert and examiner.

7.1. ®opmu ouiHBaHHS cTyaeHTIB. / Forms of Student Assessment.

OdopmieHHs1 Ta 3aXUCT 3BiTY. Y XOJi NPAaKTUKU CTYACHT MOBHHEH CKJIACTH MHUCHMOBHMN
3BIT, MiAMKCATH HOTO y KEepIBHUKA MPAKTUKH BiJ MiANPHEMCTBA, TIOCTABUTH TEYATKy 1 pa3oM i3
O(pOpPMIICHUM BIAMOBITHIUM YHWHOM IIIOJACHHUKOM MPAKTUKU, XapaKTEPUCTHKOIO-BIATYKOM BiJ
MiIIPUEMCTBA 3/1aTH KEPIBHUKY IIPAKTUKH BiJ YHIBEPCHUTETY.

3BIT 3 NpPAKTUKUA CKIANAEThCS MICHAs BUKOHAHHS PO3JUIB MPOTrpaMy Ta OIpPAIlIOBAHHS
matepianiB. loro opopMIeHHS 3aKiHIy€eThCS HA MiAMPHEMCTBI 10 MOMEHTY 3aKiHUCHHS IPAKTHKH.
Bin mictuth iH(opMaIlito npo BHUI NPAKTUKU, TEMY 1HIUBIAYAIbHOTO 3aBJIaHHs, BUKOHABIII 3BITY
Ta KepIiBHUKA MPAKTUKU. 3aBJaHHS Ha MPAKTHKY MICTUTH 1H(OpMaIIito po Ha3By 3amadi (MOIyJIs),
CTPOK BUKOHAHHS 1HIMBIAYaIbHOTO 3aBAHHS, BXIIHI JaHi AJI1 BUPIMICHHS 3a/a4 1HAUBIAyaTIbHOTO
3aBAaHHsA, Tepenik rpadidyHoro Marepiany, mianuc kepiBauka Bix 3BO Ta crynenta. Ha cropinmi



MIJCYMKIB CTaBUThCS JaTa OGOPMIICHHsS Ta TIANUC CTYyJACHTa. 3aXWUCT 3BITY 3 OI[IHKOIO
3MIMCHIOETHCS KOMICi€l0, sika opraHizoByeThes Ha kadenpi (PHI1.1, PH1.2, PH1.3, PH1.4, PH2.1,
PH2.2, PH3.1, PH4.1, PH4.2). /

Registration and protection of the report. During the Research practice, the student must
compile a written report, sign it with the head of the Research practice from the company, put a
stamp and together with a properly designed diary of the Research practice, description-response
from the company to the head of the Research practice from the university.

The report on practice is made after execution of sections of the program and processing of
materials. Its registration ends at the enterprise by the end of the Research practice. It contains
information about the type of practice, the topic of the individual task, the executor of the report and
the head of the practice. The task for practice contains information about the name of the task
(module), the term of the individual task, the input data for solving the tasks of the individual task,
the list of graphic material, the signature of the head of the university and the student. The date of
registration and the signature of the student are put on the page of results. The defense of the
evaluation report is carried out by the commission organized by the department (LOI1.1, LO1.2,
LO1.3,L01.4,L02.1,L0O2.2, LO3.1, LOH4.1, LO4.2).

7.2 Oprani3auis ouiHioBanHs. / Organization of evaluation.
Tepminn npoBeneHHst Gopm oLiHIOBAHHS:

1. [mauBiTyanbHU 3BIT PO MPOXOHKEHHS MPAKTUKH: TI0 3aBEPIICHHIO MTPAKTUKH.

OmiHka BHM3HAuYaeThCs SK cymMa Yycix OamiB 3a BciMa KOMIOHEHTaMM TepeadadyeHux
MPOrPaMoOr0 AUCITUTLTIH.

CryneHT MOXYTh OyTH HeAOmylleHi 10 AudepeHLidoBaHOTO 3aliKy, SKIIO MiJ dYac
MPaKTUKU BOHU HaOpanu meHIe Hix 60 6ais. /

Terms of evaluation forms:

1. Individual report on the Research practice: upon completion of the Research practice.

The grade is defined as the sum of all points for all components provided by the discipline
program.

Students may not be admitted to the differentiated test if they have scored less than 60 points
during the Research practice.

7.3. Illkana BignoBinHoCTi oniHok. / Rating scale.

Bigminno / Excellent 90-100
Joope / Good 75-89
3anoBinbHo / Satisfactory 60-74
He3zanosinbho / Fail 0-59

8. CTpykTypa HayKOBO-10CTITHUIBKOI MPAKTUKH. TeMaTHYHUI MU1aH. /
The structure of Research practice. Thematic plan.

KinbkicTs
. . TOJMH /
# 3mict pobit / Content of works !
Number of
hours
1 |IIpoxomkeHHs ITHCTPYKTaXYy 3 TexHIkH Oe3neku. / Safety training. 2
2 |O3HalOMJICHHS 3 METOIO Ta IPOTPAMOI0 TIPAKTUKH, OTPUMAaHHS 3aBIaHHS. / 2




Acquaintance with the purpose and the program of practice, reception of the
task.

3 |BcranoBnenns po6ouyoro oroueHHs / Environments setup 4
4 | Pobora 3 nanaumu / Data manipulation 6
5 |Bisyamizamis gannux / Data visualization 4
6 |I[loOymoBa mpenukaTUBHUX O03HaK 00'ekTiB. / Feature engineering. 6
7 |Mertoau CTaTUCTHYHOTO MAIIMHHOIO HaBuaHHs / Statistical ML 6
8 |baiieciBchkuit miaxin / Bayesian approach 6
9  |Perpecciitni Mmetoau / Regression methods 6
10 | Hogipui inTepBasiu / Confidence intervals for regression methods 6
11 |ITapameTpuuHi MeToau MamKMHHOTO HaB4aHHs / Parametrical ML methods 6
12 Hemapamerpuuni MmeToin MammmHHOTO HaBuaHHg / Non parametrical ML 6
methods
13 |CamonaBuanns / Unsupervised Learning 4
14 | Heo6atieciBchkuii miaxin / Non-Bayesian approaches 4
15 |3menmenns po3mipHocti / Dimension reduction 4
16 |Bunaaxosuii jic / Ensemble learning: RF 4
17 |Anabyct / Ensemble learning: XGB, Adaboost 4
18 |Metpuku Tounocti / Benchmarking 4
19 |Yacosi psigu / Time Series 4
20 |Bcryn mo rmubuHHOTO HaB4yaHHs / Introduction to Deep Learning 4
1 O(popMneHgﬂ JIOKYMEHTIB 3‘I‘i,£[HO 31 cTaHgapTaMu ILCTY. / Execution of 4
documents in accordance with State Standards of Ukraine (DSTU).
2 CTBOpCHHH npe3eHTariif 3acobamu PowerPoint. / Creating presentations using 6
PowerPoint.
3 OdopmieHHs 3BITY 3rizq10 3 JICTYV. / Registration of the report according to 6
State Standards of Ukraine (DSTU).
24 O(bopMneH}}ﬂ JIOKYMEHTIB 3'1"iI[HO 31 CTaHIapTaMu I[CTY. / Execution of 4
documents in accordance with State Standards of Ukraine (DSTU).
75 CTBopeHHﬁ npe3eHTaiii 3acobamu PowerPoint. / Creating presentations using 4
PowerPoint.
2 Odopmnenns 3Bity 3rinno 3 ICTY. / Registration of the report according to 4

State Standards of Ukraine (DSTU).

araneauii oocsar — 120 rox. / The total volume is 120 hours.




9. PexomennoBaHi qxepesia / Recommended sources

OcHoBHi / Basic:

1.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kpymensaumpka O.B. Meronosorist Ta opraHizailis HayKOBUX JOCIiIKeHb: HaBu. mociOHUK /
O.B. Kpymensuunpka. — K.: Kongop, 2003. — 192 c..

[T'staunpka-ITozaaskosa [.C. OCHOBM HayKOBHX JTOCIIKEHb Y BUIIiH mikoni: Hapd. mociOHuK
/ 1.C. II'staunpka-Ilo3gasxkosa. — K., 2003. — 116 c.

biryxa M.I'. OcHoBu HaykoBUX nmocmipkenb: [limpyunuk mis crya. By3iB / M.I'. bimyxa. — K.:
Buma mxona., 1997. — 271 c.

https://www.coursera.org/learn/ai-for-everyone

https://realpython.com/

https://ipython-books.github.io/

https://github.com/ipython-books/cookbook-2nd
https://scikit-learn.org/stable/tutorial/index.html
https://github.com/jakevdp/sklearn_tutorial/tree/master/notebooks

Beizer, Boris. Software Testing Techniques, 2nd edition, Boston, MA.: International Thomson
Computer Press, 1990 (ISBN 1850328803).

. Chrissis, M. B.; Konrad, M.; & Shrum, S. CMMI: Guidelines for Process Integration and

Product Improvement. Boston, MA: Addison-Wesley, 2003 (ISBN 0321154967).

. Cote, Marc-Alexis; Suryn, Witold; Martin, Robert A.; & Laporte, Claude Y. "Evolving a

Corporate Software Quality Assessment Exercise: A Migration Path to ISO/IEC 9126.”
Software Quality Engineering 6, 3 (2004).

Fenton, Norman E. & Pfleeger, Sharon L. Software Metrics: A Rigorous and Practical
Approach, 2nd ed. Boston, MA: International Thomson Computer Press, 1996 (ISBN
1850322759).

Grady, Robert B. Practical Software Metrics for Project Management and Process
Improvement. Englewood Cliffs, NJ: Prentice Hall, 1992 (ISBN 0137203845).

Halstead, Maurice. H. Elements of Software Science. New York, NY: Elsevier, 1977 (ISBN
0444002057).

Humphrey, Watts S. Managing the Software Process. Reading, MA: Addison Wesley, 1989
(ISBN 0201180952).

Humphrey, Watts S. A Discipline for Software Engineering. Reading, MA: Addison-Wesley,
1995 (ISBN 0201546108).

Humphrey, Watts S. Introduction to the Team Software Process. Reading, MA: Addison-
Wesley, 2000 (ISBN 020147719X).

ISO. ISO/IEC 15939:2002, Software engineering — Software Measurement Process. Geneva,
Switzerland: International Organization for Standardization, 2002.

ISO. ISO/IEC 9126-1:2001: Software Engineering — Product Quality. Part 1: Quality Model.
Geneva, Switzerland: International Organization for Standardization, 2001.

ISO. ISO/IEC TR 9126-2:2003: Software Engineering — Product Quality. Part 2: External
Metrics. Geneva, Switzerland: International Organization for Standardization, 2003.

ISO. ISO/IEC TR 9126-3:2003: Software Engineering — Product Quality. Part 3: Internal
Metrics. Geneva, Switzerland: International Organization for Standardization, 2003.

ISO. ISO/IEC TR 9126-4:2004: Software Engineering — Product Quality. Part 4: Quality in Use
Metrics. Geneva, Switzerland: International Organization for Standardization, 2004.

Kan, Stephen H. Metrics and Models in Software Quality Engineering, 2nd ed. Boston, MA:
Addison-Wesley, 2003 (ISBN 0201729156).

McGarry, John; Card, David; Jones, Cheryl; Layman, Beth; Clark, Elizabeth; Dean, Joseph; &
Hall, Fred. Practice Software Measurement: Objective Information for Decision Makers,
Boston, MA: Addison-Wesley, 2002 (ISBN 0201715163).
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Basili, Victor R. “Quantitative Software Complexity Models: A Panel Summary.” IEEE
Proceedings of the Workshop on Quantitative Software Models for Reliability, Complexity,
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Basili, Victor R. & Weiss, David M. “A Methodology for Collecting Valid Software
Engineering Data.” IEEE Transactions on Software Engineering 10, 6 (November 1984): 728-
738.

Fagan, Michael E. “Design and code inspections to reduce errors in program development.”
IBM Systems Journal 38, 2 & 3 (1999): 258-287.

Fenton, Norman. E. & Ohlsson, Niclas. “Quantitative Analysis of Faults and Failures in a
Complex Software System.” IEEE Transactions on Software Engineering 26, 8 (August 2000):
797-814.

Florac, W. Software Quality Measurement: A Framework for Counting Problems and Defects
(CMU/SEI-92-TR-022, ADA258556). Pittsburgh, PA: Software Engineering Institute,
Carnegie Mellon University, 1992.

McCabe, T. “A Complexity Measure.” IEEE Transactions on Software Engineering 2, 4
(December 1976): 308-320.
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