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BCTYII

1. Mera auCHMIUIIHM — oTpuMaHHs 0a30BHX TEOPETHYHHMX 3HAHH 1 MPAKTUYHHX HABUYOK Y
HamnpsIMKy pO3Ii3HAaBaHHs 00pa3iB, HEOOXITHUX I TMOJAIBINOI JOCIITHUIBKOI 1 TPHKIAJIHOI
poboTH.

The goal — acquire both theoretical and practical skills in pattern recognition so students can
use them for further research and development as well as engineering routines.

2. [lonepeaHi BUMOIH 10 ONIAHYBAHHA 200 BUOOPY HABYAJIbHOI 1M CUMILIIHH:

1. 3namu. OCHOBHI MOJIOKEHHS Ta METOJAM MAaTEMAaTHYHOTO aHAJII3Y, JTIHIHHOT anredpa 1 reoMeTpii,
Teopii KMOBIPHOCTEH 1 MAaTEMAaTUYHOT CTATUCTUKHU, IPOTPaMyBaHHs1, 00UMCIIIOBATILHOI T€OMETPIi Ta
KOMIT FOTEpHOI Irpadiku, aIrTOPUTMIB 1 CTPYKTYp JaHUX. 3HaHHS TEXHIYHOI aHTJIIHChKOT MOBH Ha
piBHi B1.

2.Bmimu: po3poOJIsITH, aHaIi3yBaTH Ta 3aCTOCOBYBATH aJIrOPUTMHU Ta IpOrpaMHe 3a0e31eueHHs IS
2
PO3B’s3aHHS 3aBJaHb Ta MPUKIATHUX 33/1a4, BUKOPUCTOBYIOUN CYy4acHI METOAM PO3POOKH MPOTpam.

1.Preliminary knowledge required: foundations of "Mathematical Analysis", "Linear Algebra and
Geometry”, "Probability Theory and Mathematical Statistics”, "Programming"”, "Computational
Geometry and Computer Graphics”, "Algorithms and Data Structures”, "Machine Learning". Level
B1 technical English skills.

2.Preliminary practical skills required: develop, analyze and apply algorithms and software to
solve problems and applied tasks using modern software development methods.

3. AHOoTalist HABYAJbHOI JucuumIinm/ Synopsis of the course:

Hapuanbna nucnmmiina «Po3mizHaBaHHs o0pas3iB / Pattern Recognitiony € cki1agoBoo
MPOrpaMHu MiAr0OTOBKH (PaxiBIiB 3a APYIUM (MariCTepCbKUM) pIBHEM BHILIOI OCBITH rajiys3i
3HaHb 12 «IHdopmaniiiHi TexHonorii» 31 cnemianbHocTl 122 «KoMm'toTepHi HayKn»
OCBITHBO-HaYKOBOI nporpamu «llITydnuii iHTeNnEeKTY.

BoHa € 000B’S13K0BOI0 JUCIIUIUTIHOIO B paMKaX OCBITHbO-HayKOBOT IpOrpaMu
«lITyunnii iHTENEKT». Bukinanaerses y 1 cemectpi 1 Kypcy marictparypu B 00cs3i 4 kpedumu
ECTS. V kypci nepenbaueno 3 smicmogux uacmunu, 3 koumponvhi pobomu, 1 nabopamopna
poboma. 3aBeplIyeThCS TUCLHUIUIIHA €K3aMeHOM B | ceMecTpi 1 Kypcy MaricTparypu.

The "Pattern recognition” course is a part of the training program at the educational-
qualification level "Master" in the field of knowledge 12 "Information Technology" specialty 122
"Computer Science", educational program "Artificial Intelligence".

This discipline is a mandatory discipline in the program "Artificial Intelligence". It’s taught in
the 1st semester of the 1st year of master's degree in the amount of 4 ECTS credits. The course
includes 3 modules, 2 module tests. The discipline ends with an exam in the 1st semester of the 1st
year of master's degree study.

4. 3aBnanns (HaBuaabHi i) / Objectives:

OCHOBHMMHM 3aBJIaHHSIMU TUCLUILIIHU «Po3mi3HaBaHHsS 00pa3iB» € HAOYyTTS 3HaHb, YMiHb Ta
HaBUYOK (KOMIIETEHTHOCTEH) Ha piBHI HOBITHIX JOCATHEHb B 00JacTi po3Mi3HaBaHHA 0O0pa3iB
BIJIMOBI/THO JI0 OCBITHBOI KBai(hiKaIlli MaricTp KOMI IOTEPHUX HAYK. 30Kpema:

® DPO3BMBATH 3/1aTHICTh CHUIKYBaTHCA i1HO3eMHOIO MOBOIO (3K5);
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® PO3BMBATH 3JaTHICTh PO3POOJIATH Ta 3aCTOCOBYBATH IHAYKTHUBHI METOJIM CHHTE3y MOJelneH,

po3IMi3HaBaHHs 00'€KTIB HA 300pKEHHSIX, MYJIbTHATCHTHI Ta HEUITKI CHCTEMHU, HEUPOMEPEKi

B IpOIIECi 1X pearizaiii Ha cCydacHUX BUCOKONPOAYKTHBHUX cuctemMax (CK9).

The main objectives of the discipline “Pattern recognition” is acquisition of knowledge, skills
and competencies at the level of the latest advances in computer science. In particular it aims to

develop:

e develop the ability to communicate in a foreign language;
e et the ability to develop and apply the inductive methods of model synthesis and pattern
recognition in images, multi-agent and fuzzy systems, neural networks in the process of their
implementation on modern high-productive systems.

5. PesyabTaTn HaBuanHsA 3a qucnumiinoro /Results of learning:

PesyabTaT HaBuanus (PH) ®opmu Metonu
(1. 3maru; 2. BMiTH; 3. KOoMyHiKanis; 4. ABTOHOMHICTH Ta (ra/abo OLiHIOBAHHS Ta Bincorok y
BiINOBiKAJIbLHICTD) METOaM i MOPOroBHil nicyMKoOBii
TEXHOJIOTii) KpuTepii olinmi 3
Kon Pe3yabTaT HAaBYaAHHSA BUKJIAJaHHSA i | OLIHIOBaHHA (32 | JUCHMILIIHU
HABYAHHS HeOo0XiTHOCTI)
3HaTI/I MOCTaHOBKY OCHOBHHX 3a1a4
MAIMHHOTO HaBYaHHs1/ Axmugna poboma na
i . . . Jlexyial Lecture | nexyii, ycHi ¢ionoeioi,
PH L1 Solid understanding of Machine 4 KO:m ﬁﬂbm .
Learning optimization problems pORoHa p
3HATH OCHOBHI MiIXOIH 10 Jlexyis | Lecture 1(60% npasunvnux
X / 4 gionosioeii), 20%
PO3B’SI3aHHS 33124 KOMIT FOTEPHOTO /
sopy / Exsamen
. : . Test (60%), correct
PH 1.2 Solid understanding of computer ( )
.. . answers,
vision problems and potential
. Exam
solutions
3HaTH OCHOBHI MOHATTS Ta MeToau | Jlexyin | Lecture | Axmuena poboma na
rubuHHOr0 HauaHHs\ Solid JleKyii, yeui 810n06ioi,
understanding of Deep Learning Koumponvna po6oma
optimization problems 2 (60% npasunvhux
PH 1.3 6ionosioeii), 20%
Exzamen |
Test (60%), correct
answers,
Exam
Jlexyisn | Lecture | Axmuena poboma na
3HaTH OCHOBHI IOHATTS Ta JieKyii, ycHi 8i0nosioi,
TPHHIAITH POOOTH IITYIHUX Konmponvna po6oma
PH 1.4 HEeHpOHHUX Mepex / 3 (60% npasunvrux
: Understand basic concepts and gionogioeti),
principles of artificial neural Exsamen |
networks Test (60%), correct
answers, exam
Bwmitu mpoBoanTH aHami3 3a1a4i Camocmiiina
. Buxonanns 3aedanu,
00poOKM Ta po3Mmi3HABaHHS poboma
N BUHECEHUX HA
300paskeHs uIs BUOOPY Haiikpamoro | / camocmitiny pobom
PH 2.1 Meroy ii po3Bs’si3anHs/ Individual work VP ) 20%
| Accomplishment of

Be able to analyze the problem of
image processing and recognition to
choose the best method for solving it

tasks assigned to
Individual work
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Bwmitu ¢popmymnroBat npodeciiiai
3aBJIaHHsI HA MOBI MallIMHHOTO
HaBYaHHS 1 OCHOBI (OPMYITIOBAHb
6a30BUX 33729 KOMITTOTEPHOTO

Camocmiiina
poboma

/

Individual work

Buxonanns 3616061Hb,
BUHECEHUX Ha

3opy/Be able to formulate camocmitiny pobomy
PH2.2 professional | Accomplishment of 20%
tasks in the language of machine tasks assigned to
learning and on the basis of Individual work
formulations of basic problems of
computer vision
BwmiTu 3acTocoByBaTtn MeToau Camocmiiina Buxonanus 3ae0any,
KOMIIT'FOTEPHOTO 30py JUIs poboma 6UHEeCeHUX Ha
PH 2.3 PO3B’sI3aHHS MPUKJIATHUX o / o camocmiiiny pobomy 15%
' 3agau/Beabletoapplycomputervision | Individual work | [/ Accomplishment of
methodstosolveappliedproblems tasks assigned to
Individual work
BigmosigaiabHO cTaBUTHCS 10 Camocminna Bukonanus 3aeoany,
BHKOHYBaHHUX pOOIT, HECTH poboma BUHECEeHUX Ha
BiNIOBiJAJIBHICTH 32 iX SKICTh / camocmitiny pobomy
PHA4.1 / Individual work | / 5%
Responsibly treat the works Accomplishment of

performed, be responsible for their
quality

tasks assigned to
Individual work

6. CniBBinHOLICHHS pe3yJbTATIiB HABYAHHS IMCUHUILIIHM i3 NPOrpaMHMMM pe3yJIbTaTaAMHU

HABYaHHS (He00OB’SI3KOBO JIJIi BHUOIPKOBMX JIMCIUILIIH,

AKi

cneniamizanii) / / Correspondensebetweenlearningresultsandprogramstudyresults

He BXOAATH [0 OJIOKIB

Pe3yabTaTu HaBYaAHHS AUCHUILTIHA PH |PH |PH [PH | PH | PH | PH
IIporpamHi pe3yJbTaTH HAaBYAHHS 1.1 |12 |13 |14 |21 |22 |23
(3 onucy ocgimuboi npozpamu,)

IMPHY9. Bomogitu MerogaMH Ta TEXHOJOTIIMHA

oprasizamii Ta 3acTOCYBaHHA JaHHX Yy 3agadax

OOYMCITIOBAIGHOTO  iHTENleKTy, OymyBatu wMoxmemi | + | + | + | + | + | + | +
NPUAHATTS PIIICHh HAa OCHOBI Teopii po3Ii3HaBaHHS

00pa3iB, HEHPOMEpEK Ta HEUITKOI JIOTIKH.
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7. Cxema ¢opmyBanns ouinku / Mark forming scheme.
7.1 ®opmu ouiHoBaHHS cTyaeHTIB / Student evaluation forms:
- cemecTpoBe oninoBanusa /Evaluation in semester:
1. Akmuena poboma na nexyii, ycui eionosioi | correct answers: PH1.1, PH1.2, PH1.3, PH1.4;
2. Buxonanns szasoansv, sunecenux na camocmiiny pobomy | Accomplishment of tasks assigned
to Individual work: PH2.1, PH2.2, PH2.3, PH 4.1;
3. Koumponvua poboma 1/ Test 1: PH1.1, PH1.2;
4. Konmponvna poooma 2 [ Test 2: PHL.3;
5. Koumponvua poboma 3 | Test 3: PH1.4.
- mizcymkoBe ouinoBanus/final evaluation: icrmur/exam.
- MAKCUMANbHA KLTbKICMb 64116 sKi Modcyms 0ymu ompumani. 40 Gamis;
- pe3yibmamu HaguauHs sKi 6yoyms oyintosamucs: PH1.1, PH1.2, PH1.3, PH1.4;
- hopma nposedenns i 6uou 3a60aHb: TICHMOBA,
- 6UOU 3080aHb. 2 TICBMOBUX MPAKTUYHHX 3aBJIaHHS Ta | MUCHMOBE TEOPETHYHE IMTUTAHHSI,
- JUTsl OTPUMAHHS 3arajbHOI TO3UTHBHOI OI[IHKY 3 AWCIMILIIHYU OIlIHKA 32 iCIIUT TOBUHHA OyTH HE
MEHILIO HiX 24 0anu;
- CTYJICHTH HE JOIYCKAIOTHCS JO ICTIHTY, SIKIIO MPOTITOM CEMECTPY BOHH HaOpaIy MEHIIE HiX
36 Gauis.

Kpurepii oninioBaHHA HA icnuTi

3aBpaHHA Tema 3aBAaHHA MaKcumanbHuii Bcboro BiacoTKiB
BigcoTok Big 40 6anis
3aBgaHHA 1 TeopeTUyHe NUTAHHA 3a 40% 40%
maTepianamm Kypcy
3aBgaHHA 2 Mo 30% 60%
3aBgaHHA 3
100%

Jliist OTpUMaHHS 3arajbHOI O3MTUBHOI OLIHKY 3 JUCIUILIIHU OIIHKA 3a €K3aMEH HE MOXe OyTh
MeHIor 24 6ainiB. CTYICHT HE JIOMYCKAEThCS 10 €K3aMEHY, SIKIIO IiJl Yac ceMecTpy HaOpaB
meniue 20 oais.

7.2. Oprani3zauisi oiHIOBAHHSI:

OOOB’SI3KOBUM € BUKOHAHHS 3aB/JjaHb, BUHECEHUX Ha CaAMOCTIHHY poOOTYy Ta KOHTPOJIBHHUX pOOIT 3a
rpadikom poboyoi mporpamu. / It is mandatory to perform tasks assigned to independent work and tests
according to the schedule of the work program.

Tepminu npoBenenns popm ouinroBanus/Deadlines:

1. Koumponvna poboma 1 (mecm): 0o 6 muowcns cemecmpy. Testl: up to the end of 6 weeks
of the semester.

2. Koumponvua poboma 2 (mecm): 0o 10 muowcnus cemecmpy. Test2: up to the end of 10
weeks of the semester.

3. Koumponvna poboma 3 (mecm): 0o 14 muoicnsa cemecmpy. Test2: up to the end of 14
weeks of the semester..

VY BUIaAKy BIACYTHOCTI CTY/IEHTA 3 MOBAKHUX NMPUYMH BIIIPALFOBAHHS Ta Mepe3iadi KOHTPOJIbHUX
POOIT 3AIMCHIOIOTECA Y BIAMOBIAHOCTI 10 ,,I1010%EHHs PO MOPSIOK OLIHIOBAHHS 3HAHb CTYJIEHTIB MpU

KPEIMTHO-MO/YJIBHII CHCTeMI Oprasi3allii HapdyabHOro npouecy’ Bix 1 sxoBTHSA 2010 poky.

7.3. lkana BinnmosigHocti oninok / Mark correspondence scale
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Bigminno / Excellent 90-100
Hoope / Good 75-89
3anoBianHo / Satisfactory 60-74
He3agosinbno / Fail 0-59

8. CTPYKTYPA HABYAJIbHOI JUCHUIJIIHA

TEMATUYHUN IIAH JIEKIIA 1 JABOPATOPHHUX 3AHSTH

KinekicTh rognn

N Tl g Jlexuii | Camocr.
g Lecture name / pobora /
Lectur | Individual
es work
Yacruna 1
“OCHOBH T€Opii CTATUCTUYHHX PIIEHb CTOCOBHO 3aJ1a4 PO3Ii3HaBaHHsS 00pa3iB”
1 | baifeciBcbka Teopis CTAaTUCTHUHUX pimeHb. CrocTepemKyBaHi 2 6
napaMeTpH 1 MpUXOoBaHi CTaHU 00ekTa. CTaTHCTUYHA MOJETHh 00€KTA.
Crpareris posmizHaBanHs. Illtpad 1 pusuk crparerii. MiHiMizalis
pu3uKky. [1, ct. 15-26 ]
2 | 3arampHuil BuJ OaileciBCBKUX CTpaTeriii po3mi3HaBaHHA OO0€KTa 3 2 6
JBOMa  MOXXJIMBHMH  CTaHamu. JleTepMiHOBaHWU  XapakrTep
OaiieciBcbKuX cTpateriid. [1, ctop. 17-21]
3 | Crpateris, mo MiHIMi3ye HMOBIpHICTb XHOHOTO pO3Mi3HABAHHS. 2 6
Crparerist po3mi3HaBaHHS MPU MOXKJIMBIN BiAMOBI BiJl pO3Ii3HABAHHS.
Hwu3ka KOHKpETHHUX MPUKJIAJIB MiHiMi3alii pusuky. [1, crop. 22-24]
4 | Teopis nmBoicTtocTi y HebaifeciBChKUX 3aaavax po3mizHaBaHHs. [1, 2 8
crop. 45-72]
5 | 3agmaua Heiimana-Ilipcona 1 ii y3aranbHeHHs. MiHIMakcHa 3aaada 1 8
po3mizHaBaHHs. 3agadya Banpma. CkrnageHa 3ajadya CTaTUCTUYHUX
pimiens. [1, crop. 45-72]
6 | KorrpomsHa pobota Nel 1
Yacruna 2
“HaBuaHHs 1 CAMOHABYaHHS QJITOPUTMIB PO3ITI3HABAHHS
7 Emnipuunuit GaiieciB minxix [.Po066inca. 3amaua I'.Po60inca Ta 2 6
aNropuTM 1 po3BA3KY. MOHOTOHHUN XapakTep aJIropuTMy Ta
BJIACTUBICTH HOTO HEPYXOMHX TOYOK.[ 1, cTop. 240-247, 266-268]
8 |/Bi cratmctmunHi Moxemi 00’ekTiB. HaiiBiporigHimi  OIiHKH 2 8
napaMeTpiB MoJeNi 3 He3aleXHUMM oO3Hakamu. HaiiBiporigHimi
OIIIHKY MapaMeTpiB HOPMaIbHOI BUMAKOBOT Benu4uHu. [1, crop. 93-
97]
9 | HaBuaHHs Ta camMOHaBYaHHS y pO3Ii3HAaBaHHI 00pa3iB. AJTOpUTM 2 6
CaMOHaBUaHHS Ta HOro KOHKpeTW3alis Uil JABOX CTATUCTUYHUX
MOJIeJIeH PO3ITi3HABAHHS
10 | MoHOTOHHMI XapakTep aJropuUTMIB camoHaBYaHHs. [1, crop. 254- 1 6
260]
11 | KontposibHa poGota Ne2. 1

Yacruna 3
“ABTOMAaTUYHE HAJIATOPKEHHS aJITOPUTMIB PO3MI3HABAHHS
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12 | Minimi3amiss eMITpUuYHOTO PU3UKY Ha TECTOBIM MHOMHHI TPHUKIA/IIB. 2 6
[1, crop. 129-130]

13 | Ilepcentpon u Teopema Hosikosa. [1, ctop. 189-191] 2 6
14 | I'nuOuHHEe HaBYAHHS. 2 6
15 | ABTOeHKOIEpPH 2 6
16 | Jlerekuist 00’ ekTiB 1 6
17 | KontponbHa poboTta Ne3. 1

28 90

3araabnuii 06csar 120 200., B tomy umcai / Total duration 120 hours, namely:
Jlexuii/ Lectures — 28 rox./h.

Koncynpranii/ Consultations - 2 200./h.

Cawmocriiina po6ota/ Individual work - 90 200. /h.

9.

PEKOMEH/IOBAHI JUKEPEJIA
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pacno3naBanuio. — K.: Hayk. nymka, 2004.- 545 c.

2. Ulnesunrep M.U., I'urunsk B.B. Pemenue (max,+)-3a1a4 CTPYKTYpPHOTO pacro3HaBaHUSIC

MOMOIIBI0 WX SKBHUBAJCHTHBIX NpeoOpa3oBaHUil //. YIIpaBIAIONINE CHCTEMBl U MAIIHHBI.-

2007, Ne 1,c. 3-15.

3. llInesunrep M.U., I'urunsk B.B. Pemenne (max,+)-3a1a4 CTpyKTYpHOTO PacO3HABAHHUSIC

MIOMOIIIBIO UX SKBUBAICHTHBIX ITpeoOpa3oBanuii 11 //. Ynpasisromue cucTeMbl 1 MallluHBL -
2007, Ne 2 ,¢.5-17.

4. M.N.1ne3unrep. MaremaTnueckue cpeactsa oopadorku nzodpaxenuil. — K.: Hayk. nymka,

1989. - 198 c.

5. Ulnesunrep M.U, ®nax b. bumoaynspHblie 3a1a4u COCTOSTENLHON pa3METKU U UX pellIeHne

http://irtc.org.ua/image/Files/Schles/Schlesinger-BimodularRus.pdf
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