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Kanjujat TexHIYHUX HaYK, IOLEHT, OLleHT KadeApH CUCTEMHOI0 aHaJli3y Ta
iHpopMaLiiiHO-aHaNITUYHUX TexHoJorii HTY "XIII"

Jocsin po6otu - 20 pokiB. ABTop noHaj 40 HayKOBUX Ta HaBYaJIbHO-
MeTOAWYHUX NpaLb. [IpoBifHUN JeKkTop 3 AucuumiIil: «[IporpaMmyBaHHsA Ta
niJTpUMKa Beb-3aCcTOCyBaHby, «[l1aTdopmMu kopnopaTUBHUX iHPOpMaLiKHUX
cucteM», «06pobKa BeJTMKUX 06CATIB JAHUX Y KOPIIOPATUBHUX CUCTEMAX»,
«TexHoJiorii 06pO6KH BeJTMKHUX 06CATIB faHux». Mae npodeciiiui
ceptudikanii: AWS Certified Solutions Architect - Associate, AWS Certified
Machine Learning - Specialty, Oracle Certified Associate Java SE7, Oracle
Certified Professional Java SE7

JeTanbHillle 1po BUKJ/IaJa4a Ha CalTi Kadeapu

3arasbHa iHpopmanisa

AHoTanisa

JAucyunuiiza cipsaMoBaHa Ha OBOJIOZIHHA iICHYIOYUMHU MEeTOJaMHU Ta a/ICOPUTMaMHU PO3Ii3HaBaHHA
06pasiB B pi3HUX cUcTeMax, BUBUEHHS Ta OCBOEHHS CIOCOGIB iX 3acToCcyBaHHA AJ151 06po6Ku iHpopMarii.
PosryisinyTo GopMyBaHHS CHCTEMHOIO MiIX0AY A0 BUpilIeHHs 3a4a4 po3ii3HaBaHHs 06pa3iB Ha OCHOBI
KOMII'IOTepHOTo 30py. /lJ1s1 BUKOHAaHHS J1abopaTOPHUX POOIT BUKOPUCTOBYETHCS CUCTEMA Jupyter
notebook, 1110 103B0JIsSIE JOCTAaTHBO LIBU/KO Ta 3pYYHO CTBOPIOBATH NPOrPaMHUN KOJ, Ta pOOUTH
Bizyastizamnito pe3ysbTaTiB 3aco6aMmu MOBHU NporpamMyBaHHs Python.

MeTa Ta niJji AUCIUILIIHU

LlinssMU OCBOEHHS ABJSAIOTHCSA GOPMYBaHHSA y CTYZEHTIB KOMIJIEKCY TEOPETUYHUX 3HAHb PO MPUHIUNH
po60TH crCcTeM po3Ni3HAaBaHHHA, NPpUAOAaHHA HUMU YMiHb | IPaKTUYHUX HABUYOK 3aCTOCYBaHHA METO/iB
i TexHOJIOTiH po3Ni3HaBaHHSA 06pasiB AJd N106yA0BH GOpMaJlbHUX MaTeMaTUYHUX MOJiesled Ta
iHTepnpeTanii pe3yJbTaTiB MOJe/IIOBAHHA IIPU BUPILLeHH] NPUK/IAAHUX 33/a4.


mailto:viacheslav.kolbasin@khpi.edu.ua
https://web.kpi.kharkov.ua/say/uk/uaabout/uaprofs/kolbasinvo/

dopmar 3aHATH

Jlekii, 1abopaTopHi po60TH, KOHCYAbTAllil, po3paxyHKOBa po60Ta, caMmocTiiiHa poboTa. [ligcymkoBUit
KOHTpPOJIb — iCIIUT.

KoMneTreHTHOCTI

3K2. 3paTHicTh 3acTOCOBYBaTH 3HAHHSA Y IPAKTUYHHUX CATYyaLlifIX.

3K4. 3HaHH#A Ta po3yMiHHS TPeMETHOI 06J1aCTi Ta po3yMiHHS MpodeciiHOI AiTIbHOCTI.
3K7.3aTHicTh J10 nolyKy, 06p0o6/IeHHs Ta aHai3y iHdopMalii 3 pisHUX Kepe..

3K10. 3paTHicTh NpaLoBaTh aBTOHOMHO.

CK2. 3paTHicTb popmastisyBaTy npo6JieMH, OMKCaHi IPUPOAHOI MOBOIO, Y TOMY YHMCJIi 32 JOTIOMOT OO
MaTeMaTUYHUX METO/IiB, 3aCTOCOBYBATH 3araJ/ibHi Mi/[X0A1 10 MATEMAaTUYHOTO MO/IeJIF0BaHHS
KOHKpPEeTHHUX IPOoLeCiB.

CK6. 3gaTHicTb 10 KOMI'FOTEPHOI peastizallii MaTeMaTUYHUX MOJieJiell pea/IbHUX CUCTEM i ITPOIIECiB;
MPOEKTYBATH, 3aCTOCOBYBATH i CymPOBO/KYBaTH MTPOTPaMHi 3aCO6U MO/JIe/TIF0BAHHS, TPUAHSATTS PillieHb,
onTtuMisanii, 06po6kH iHpopmaliil, iHTeIeKTya/IbHOT'0 aHaMi3y JaHUX.

CK7.3paTHicTh BUKOPUCTOBYBATH Cy4yacHi iHpopMalliiiHi TeXHOJOTi /iJisT KOMIT'F0TEPHOI peastizaiii
MaTeMaTUYHHUX MOJeJiell Ta IPOrHO3yBaHHS OBeIiHKM KOHKPETHUX CUCTEM a caMe: 00’EKTHO-
Opi€EHTOBaHUM MiAXiJ NPU NPOEKTYBAHHI CKJIaJHUX CUCTEM Pi3HOI NPUPOAY, NPUKIAJHI MaTeEMaTUYHI
MaKeTH, 3aCTOCYyBaHHs 6a3 JJaHUX i 3HAHb.

PeBy.)'leaTl/I HAaBYdHHA

PH3. BmiTu BU3HauaTH HMOBIipHiCHI po3M0/iiK CTOXaCTUYHUX NOKA3HUKIB Ta paKTOpiB, 10 BIJIMBAIOTh
Ha XapaKTepPUCTUKHU JOCIiJpKYBaHUX NIPOLLECIB, JOCIII)KyBaTH BJAaCTUBOCTI Ta 3HAXO4UTH
XapaKTepUCTUKU 6araTOBUMipHHUX BUIIaJIKOBUX BEKTOPIB Ta BUKOPUCTOBYBATH IX JiJ11 PO3B’si3aHHA
NpUKJIaAHUX 33Jja4, GopMaslizyBaTH CTOXaCTUYHI NOKa3HUKHU Ta GaKTOPH y BUIJISIAI BUMIaAKOBUX
BeJIMYUH, BEKTOPiB, IPOLeCiB.

PHS8. BosiogiTy cyyacHUMU MeTOAaMU pO3pOOKU POrpaM i NporpaMHUX KOMILJIEKCIB Ta IPUUHATTS
ONTUMAaJIbHUX pillleHb L0/0 CKJIaAy NPOrpaMHOro 3abe3nevyeHHs], aJiTOPUTMIB poLeAyp i onepawii.
PH9. BmiTu cTBOptoBaTH ePpeKTUBHI aJirOPUTMU J151 06YHCII0BaTbHUX 33/1a4 CUCTEMHOT0 aHaJli3y Ta
CUCTeM NiATPUMKHU IPUNHATTSA pillleHb.

PH13. [IpoekTyBaTH, peanizoByBaTH, TeCTYBaTH, BIPOBAaJPKyBaTH, CyIIPOBOKYBATH, EKCIJIyaTyBaTH
MporpamHi 3aco6u po60TH 3 JAHUMH i 3HAHHSMU B KOMIT IOTEPHUX CUCTEMax i Mepeax.

PH14. Po3ymiTH i 3acTOCOBYBaTH Ha NPAKTHULi METOAU CTATUCTUYHOTO MO/ZeJIIOBAaHHSA | IPOrHO3YBaHH4,
OIiHIOBATH BUXIiAHI JaHi.

06car AMCHMILTIHA

3aranbHuit 06car aucuumainu 150 rog. (5 kpeautiB ECTS): nekuii - 32 roj., 1abopaTtopHi po6oTu — 32
ro., caMmocTiiHa po6oTa - 86 ro.

IlepeaymMOBU BUBYEHHS AUCHMIUIIHU (MpepeKBi3UTH)

J1s ycnimHOTO BUBYEHHS JUCIUTIIIHA HEOOXiTHO MaTH 3HAHHS Ta NPAaKTUYHI HABUYKH 3 JJUCIIUTLIIH

non

"AHani3 gaHux", " TexHoJsorii nporpaMyBaHHs ".

0co06JIMBOCTi AUCIUIJIIHK, METOJAHM Ta TEXHOJIOTil HaBYaHHA

Jlekuil NpoBOAATHCSA 3 BAKOPUCTAaHHAM MYJIbTUMEAIMHUX TEXHOJIOTIH. /IJ11 BUKOHAHHSA JIabopaTOPHUX
po6IT BUKOPUCTOBYEThCA 30ipKa Jupyter Notebook, apxiB sikoi € B HaBYa/IbHMX MaTepiaJiax.
HaByanbHi MaTepianu goctynHi ctyseHTam yepe3 OneDrive kadegpu.

HarnionaAsuuit Texuianuit ynisepeurer
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IIporpama HaB4YaJIbHOI AUCHUILIIHU

Temu J1IeK1iiHUX 3aHATh

Tema 1. Beryn.

CtpykTypa aucuumiiny. PopMasibHa IOCTaHOBKA 3a/lavi po3Ii3HaBaHHsA 06pa3iB. O3HaKH Ta
KJIacCUiKaTOPH.

Tema 2. BukopuctanHsa Python a5 po3nisHaBaHHs 06pasiB.

CepepnoBuiiie po3po6ku Jupyter Notebook. OcHoBu MoBU nporpamyBaHHs Python. Po6oTa 3
6i6s1ioTekaMu Ta GYHKILISIMHU.

Tema 3. bi6s1ioTeKH A/ MallMHHOTO HaBUYaHHsS Ta 06po6KK 3060paxkeHb B Python.

Bi6siioTeka jiyist po6oTu 3 MaTpuniMd NumPy. MeToji MallIMHHOT'O HaBYaHHS Ta CTATUCTUYHOTO
a”asisy gaHux B SciKit Learn. Po6oTa 3 306paxkeHHsAMH 3a gonomoroi OpenCV.

Tema 4. BUKkopucTaHHS METO/iB MAallMHHOT'O HABYaHHS /18 po3Ii3HaBaHHs 06pasiB.

JliHiliHa, mosliHOMia/ibHA Ta JioricTU4YHa perpecis. 0cob6MBOCTI BUKOPUCTAHHS perpecii A/
po3mnizHaBaHHs 06pasiB. [lo6y10Ba Ki1acudikaTopa HA OCHOBI JIOriCTUYHOI perpecii.

Tema 5. OuiHKa IKOCTi MalllMHHOI'O HaBYaHHS.

[Ipo6sieMa nepeHaBuaHHs. Jlusema 3cyBy-aucnepcii (bias-variance tradeoff). MeTpuku oljiHKu KOCTi
kJacudikaTopis.

Tema 6. BuiisieHHsI 03HaK Ha 306pakeHH.

[IpocTopoBi Ta 4yacTOoTHi 03HaKU. KosibopoBi Ta MOHOXPOMHI NpeAcTaBJ/ieHHs 306pakeHb. PinbTparis
300pakeHb. BuzisieHHS KOHTYpiB 300paXKeHHS].

Tema 7. YacToTHi 03HaKHU 306paKeHHS.

BesnepepBHe Ta AuckpeTHe nepeTBopeHHs Pyp’e. [IpobieMU BUKOPUCTAHHS nepeTBopeHHs1 Pyp’e A
HeCTal[i0oHapHUX CUTHa/iB. YacTOTHO-4YacOBUH aHasli3 Ta BEHMBJIeT NepeTBOpPeHH. JJUCKpEeTHE KOCUHYCHE
nepeTBOPEHHS.

Tema 8. BujiiieHHSI CTPYKTYPHUX €JIEMEHTIB 300pa*KeHHS.

[lepeTBopenHs Xada. MeToau Teopii rpadiB y 3a1a4i cermeHTanii KOHTYpiB.

Tema 9. JleckpunTopu 300pakeHb.

JetexTop KyTiB Xappica. MeTo ricrorpam HanpasJsieHUx rpaZiieHTiB (HOG). JleckpunTopu 306paxkeHb
SIFT ta SURF.

Tema 10. MeToAM 3HUKEHHS pPO3MIPHOCTI BEKTOPY O3HAK.

[Ipo6yieMy, iKi BUHUKAIOTh MPU BEJIMKOMY p0O3Mipi BeKTOPY 03HaK. MeTo/| aHa/1i3y roOJI0BHUX
koMnoHeHT (PCA). MeTop T-po3noiijieHOTO BKJIaJIeHHS CTOXaCTUYHOI 6,1M3bKOCTI (t-SNE).

Tema 11. MeToau kinacudikarii.

Knacudikatopu SVM. llITyuyHi HelipoHHI Mepexi. HelipoMepexxeBi kinacudikaTopH.

Tema 12. 3ropTKoBi HelpoHHI Mepexi.

[IpUYMHYU Ta HIPUHIMIIMA TO6Y/0BU 3rOPTKOBUX HEUPOHHUX Mepex. CTPyKTypa 3ropTKOBUX HEUPOHHUX
Mepex. HaBuaHHsI HEHPOHHUX MePeX rMIMOUHHOI0 HaBYaHHSI.

Tema 13. bi6s1ioTeku po60TH 3i 3ATOPTKOBUMH HEMPOHHHUMU MepeKaMU.

bibnioTeka TensorFlow. bibsioTeka Keras.

Tema 14. TexHoJiorii po60TH 31 3STOPTKOBUMH HEUPOHHUMHU MepEKAMU.

MeToau nprUcKOpeHHs] HaBYaHHS HEHPOHHUX Mepex IMTMOUHHOr0 HaBYaHHS. [loBToOpHe BUKOpHUCTaHHS
niapiB BU/IiJIeHHS 03HaK (transfer learning).

Tema 15. Tunosi apxXiTeKTypu HEUPOHHHUX MePEX INIMOMHHOTO HaBYaHHS.

ABTokoayBasbHi Mepexi. leHepaTuBHi 3MaranbHi mepexi (GAN).

Tema 16. [IpakTuyHa peaJiizaliis Ta BAKOPUCTAHHS CUCTeM pO3Mi3HaBaHHS 06pa3iB.

AmnapaTHe npuULIBH/ILIeHHS HAaBYaHHSA Ha rpadivyHUX npolecopax. AAanTallisi CHCTEMH J10 3MiHU BXiZHUX
JlaHUX Ta [0jaTKOBE HaBYaHHS CUCTEMH.

Temu NPAKTUYHHUX 3aHATD

[IpakTU4YHi 3aHATTSA B paMKax JUCHUIIIHU He Nepea6adeHi
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Temu J1a6opaTOPHUX POOGIT

Tema 1. [IpoeKTyBaHHS CUCTEMU PO3Ii3HABAHHA 3a IPOCTUMU O3HAKAMU, TAKUMH SIK FiCTOrPaMU.
Tema 2. CTBopeHHs1 Python 3acTocyBanHs y Jupyter Notebook.

Tema 3. CTBOpeHHS CHCTEMHU PO3Ni3HABAHHSA 32 IPOCTUMH O3HAKAMHU.

Tema 4. CTBOpeHHSsI CHCTEMHU pO3Mi3HaBaHHS 3a JJONIOMOI0I0 perpeciiHoro kiacudikaTopa

Tema 5. OuiHkKa IKOCTi ccTeMH po3Mi3HaBaHHS Ha OCHOBI perpeciiiHoro kiacudikaTopa.

Tema 6. BukopucTtanHs ¢isbTpallii Ta KOHTYPiB 300paXkeHHs JJisl MOOY/I0BHU BEKTOPY 03HAK
300pakeHHsl.

Tema 7. BukopucTtaHHs nepeTBopeHHs: Pyp’e Ta KOCHHYCHOTO NepPeTBOPEHHS /s TOOY/I0BH BEKTOPY
03HaK 300paKeHHH.

Tewma 8. [lepeTBopeHHs Xada.

Tema 9. JleTekTop KyTiB Xappica ta SIFT

Tema 10. 3HM>KeHHSI pO3MIPHOCTI BEKTOPY 03HAaK 3a gonomorow PCA.

Tema 11. Po3nisHaBaHHS 306pakeHb 3 BUKOPUCTAHHAM KJacudikaTopa Ha 6a3i nepuentpoHa Ta SVM.
Tema 12. Po3nisHaBaHHs 06pa3iB 3a ;0NOMOT010 Mepex, IKUX 0yJ10 HAaBYEHO, 3 BUKOPUCTAHHAM
TensorFlow.

Tema 13. CTBopeHHsI Ta HABYaHHS Mepexi 3ropTKoBOiI MepeXi rMINOUHHOT0 HaBYaHHS.

Tema 14. Po3nisHaBaHHs 306paX<eHb 3a JOIIOMOT 00 IOBTOPHOTO BUKOPUCTAHHS 11apiB BUAIIEHHS
o3Hak y TensorFlow.

Tema 15. BukopuctanHs Ta aganTaiiis npoctoi GAN Mepexi.

Tema 16. BuaB/ieHHA 3HIKEHHSA AKOCTI CUCTEMHU pO3Ii3HAaBaHHA B IPOLeCi NPaKTUYHOT'O0 BUKOPUCTAaHHS.

CaMocTiiHa po6oTa

JucuuniiHa nepei6aya€ BUKOHAHHS iHAUBIAyalbHOI po3paxyHKOBOI pOGOTHU B IKY BXOJUTb CTBOPEHHS
JlaTaceTy, no6y/i0Ba BEKTOPY O3HaK Ta NobyAoBa ki1acudikaTopa. PesyabTaT po60TH 0pOPMIIIOETHCS Y
MUCbMOBUH 3BIT.

CTyneHTaM peKOMEHAYIOTHCS J0AAaTKOBI MaTepiasu AJis CaMOCTIMHOTO 03HAKMOMJIEHHS Ta BUBYEHHS.

JliTepaTypa Ta HaBYaJ/IbHiI MaTepian

OcHOBHa JiiTeparypa

1. KytkoBenbkuii B. . PosnisHaBaHHs 06pasiB: HaBY. moci6. Muko.ais: Bug-so YHY im. [leTpa Moruuy,
2017.420c.

2. Cy660TiH C.0. [HTenekTyanbHi cucteMu. 3anopixoka: 3HTY, 2014. 218 c.

3. Pratt W.K. Digital Image Processing, 4th ed. Wiley, 2007. 812 p.

4. Gonzalez R.C., Woods R.E. Digital Image Processing, 4th ed. Pearson, 2017. 1192 p.

5. Manyra O.M., Apxanresbcbka H0.M., Epemjenko H.M. HaBuanbHU OCIGHUK 10 BUBUEHHS KypCy
«IHdopmaniiiHi TexHoJI0TIT po3ni3HaBaHHA 00pasiB». JJHinpo: PBB /IHY, 2016. 60 c.

6. BoBk C.M., 'Hatymenko B.B., Bongapenko M.B. MeTou 06po6KH 306paXkeHb Ta KOMII'lOTepHUH 3ip:
HaBuy. noci6. Ixinpo: JIIPA, 2016. 148 c.

7. Cy660TiH C. O. HeiipoHHi Mepexi: Teopisl Ta npakTHKa: HaBY. noci6. 2Kutomup : Bua. 0.0. EBeHOK,
2020.184 c.

8. Jupyter Project Documentation. Pexxum goctymy: https://docs.jupyter.org/en/latest/

9. OpenCV library. Pexxum goctyny: https://docs.opencv.org/4.x/.

10. Introduction to TensorFlow. Pexxum poctyny: https://www.tensorflow.org/learn.

11. Scikit-learn User Guide. Pexxum goctyny: https://scikit-learn.org/stable/user_guide.html

12. Geron A. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, 2nd ed. O"Reilly,
2019. 856 p.

13.Foster D. Generative Deep Learning. OReilly, 2020. 310 p

14. Beppi [1. Head First Python. Jlerkuit gt cnpuiiHaTTa goBigHuk. ®abysa, 2021. 624 c.

JoaaTKoBa JiTeparypa

1. Bay H,, Ess A., Tuytelaars T., Van Gool L. SURF: Speeded Up Robust Features. Computer Vision and
Image Understanding (CVIU). 2008. Vol. 110, No. 3, P. 346-359.
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2. Lowe D. Distinctive Image Features from Scale-Invariant Keypoints. International Journal of Computer

Vision. 2004. Vol. 60, P.91-110.

3. Bandyopadhyay A. Hands-on GPU computing with Python. Packt Publishing, 2019. 452 p.

CucremMma OLiHIOBAaHHA

KpuTrepii onjiHIOBaHHA YCHILIHOCTi CTyAeHTa
Ta po3NoAiJ 6asiiB

Jisl o1liHKY pOBOTH CTYAEHTIB IPOTSTOM CEMECTPY
Mi,CyMKOBA OLIiHKa PO3pPax0BYEThCH K CEpeSHbO-
3BaKeHa CyMa OLIiHOK 32 KOHTPOJIbHI 3aX0/11
(MmakcuMasbHa cyma -200 6aJtiB):

a) BUKOHAaHHS KOHTPOJIbHOI po6oTn Ne 1:
MaKCHMMaJibHa OlliHKa - 45 6aJ1iB, Bara OLjiHKH —
22.5% KpeUTiB JUCIUILIIHH);

0) BUKOHAHHS KOHTPOJIbHOI po6oTH N 2:
MaKcHhMaJibHa OIiHKa — 45 6aJ1iB, Bara OI[iHKH —
22.5% KpeUTiB AUCIUILIIHH);

B) BUKOHAHHS JIabOpaTOPHUX POGIT: MaKcUMaJibHa
oniHka - 80 6auiB, Bara ouiHku - 40% KpeauTiB
JUCIHUTIIHA);

I') BAKOHAHHS pO3pPaxyHKOBOTO 3aB/IaHHS:
MaKCcHMMaJibHa oljiHKa — 30 6aJ1iB, Bara o1jiHKu — 15%
KpeAUTIiB JUCHUILIIHU).

IIIxa/1a oLiHIOBaHHSI

Cyma HanjioHanbHa oLjiHKa ECTS

baJiiB

90-100 BigminHO A

82-89 Jo6pe B

75-81 Jo6pe C

64-74 3a0BiJIbHO D

60-63 3a10BiJIbHO E

35-59 HesazoBinbHO FX
(moTpibHe Jo/aTKOBE
BUBYEHHs)

1-34 HezagoBisibHO F
(noTpi6bHe moBTOpHE
BUBYEHHS)

Hopmu akaaemMiyHOI eTHKM i IOJIITUKA KypCy

CTyleHT NOBUHEH J0TpUMyBaTUCcA «KoJlekcy eTUKHU akaieMiYHUX B3a€EMOBITHOCHH Ta 106pOYeCHOCTI
HTY «XIlII»: BUSABJAATH AUCIUILJIIHOBAHICTb, BUXOBAHICTb, JOOPO3UUINBICTh, YECHICTD, Bi/IMOBiAA/IBHICTD.
KoHduikTHI cuTyanii NOBUHHI BiIKpUTO 06roBOPIOBAaTHCS B HABYaJbHUX I'PyIax 3 BUKJIaJaueM, a Ipy
HEMOJIMBOCTI BUpilIeHHsSI KOHQJIIKTY - JOBOAUTHCSA A0 BifoMa criBpobiTHUKIB UPEKLi] IHCTUTYTY.
HopMaTrBHO-IpaBoBe 3a6e3MeyeHHsI BIPOBaXKeHHs NIPUHLUINIB akajeMiuHoi fo6podecHocTi HTY
«XIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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