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KaHaugaTt TexHiYHUX HAYK, JOIEHT, AOLEHT KadeapH CUCTEMHOTO aHaJi3y Ta
iHpopMaliiiHO-aHa/I THYHHUX TexHoJorik HTY «XIII»

JocBin po6otu - 27 pokiB. ABTop noHaj, 100 HayKOBUX Ta HAaBYaJIbHO-
MeTOAMYHUX Mpanb. [IpoBiHUN JekTOp 3 AuciuIIiH: «[IpoekTyBaHHA 6a3
JnaHux», «[IpoekTyBaHHs iHGOpMaLiHUX cUCcTeM», «ba3u gaHux»,
«KoMmn'roTepHa 06po6ka 306pakeHb», «06po6Ka 306paXkeHb Ta
MyJbTUMeAia», «OCHOBU KoMIT't0TepHOI rpadiku», «06pobKa AaHUX 3acobaMu
Python».

JleTa/bHillle IpO BMKJIaJa4a HA CalTi Kapeapu

3arasbHa iHpopmanisa

AHoTanis

JvcuuniiHa copssMoBaHa Ha 03HAaHOMJIEHHS CTYZeHTIB 3 CyYaCHUMU MeTO/JaMU CTBOPEHHH,
nepeTBOpPEHHS, 36epiraHHs, nepejadi Ta BUKOpUCTaHHS rpadiuHoi iHdopmMalii; 0BOJIOAIHHS OCHOBHUMU
anapaTHUMHM Ta NPOrpaMHUMH 3acobaMmu GOpMyBaHHS i peJjlaryBaHHs 300 pakeHb, BOJIOAIHHS
ONTUMaJIbHUMHU METO/IaMH Bi3ya/IbHOTO Mpe/cTaBeHHs iHpopmMalii.

MeTa Ta mijii AUcCoUIiHA

MeTa Kypcy AocAraeTbcs yepes oaHyBaHHS CTYJeHTaMU He0OXiZAHOTro 06CATY TEOPeTUYHOI0 MaTepiaiy
Ta NPaKTUYHOTO OBOJIO/IiHHS Cy4YacHUMHU rpadiuHo-iHGopMaLiiHUMU TeXHOJIOTIAMU Ta
KOMII'IOTEPHUMH 3ac06aMH cepe/i0BUIL CTBOPeHHs], 06p0o6KH ¥ Bisyasizalil pacTpoBUX i BEKTOPHHUX
300pakeHb. BaXK/IMBHMHU € YMiHHSI CTBOPIOBATH HOBi 300 pakKeHHs1, PUCYHKH a TAKOX peJiaryBaTH HasiBHi,
nepeTBOpPIOBaTH GOpPMaTH KOMII'IOTepPHUX 306pakeHb Ta iX KOJIipHI MoJeJi, iIMIOpTYBaTH HaJIeXKHUM
YUHOM NiJiIroToBJeHi rpadiuHi 306pakeHHs B 0QicHI JOKYyMeHTH, Y Be6-CTOPIHKHY, ¥ eJIeKTPOHHI Ta
noJlirpadivyHi BUaHHSA, y peKJIaMy, po3po0JIATH KOMIT I0TepHY aHiMallito. 3aBJaHHA JUCIUITIHUA
CKJIAZIa€ThCA i3 IOIaHHS Ta CIOTBOPEHHS 300paXKeHb, 0CBOEHHI MaTeMaTUYHOTO anapaTy 06po6Ku
300pakeHb i OCHOBHHUX aJITOPUTMIB KOMIT'I0TepHOI rpadiku.
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dopmar 3aHATH

Jlekii, 1abopaTopHi po60TH, caMocTiliHa po60Ta, KOHCyAbTalil. [lifcyMKoBUIT KOHTPOJIb — eK3aMeH.

KoMneTreHTHOCTI

3K2. 3paTHicTh 3acTOCOBYBaTH 3HAHHSA Y IPAKTUYHHUX CUTYyal[ifIX.

3K4. 3HaHH#A Ta po3yMiHHS TPeIMETHOI 06J1aCTi Ta po3yMiHHS MpodeciiHOl AisIbHOCTI.
3K9. 3paTHicTb A0 aganTauii Ta Aii B HOBiM cuTyaril.

3K10. 3paTHicTh NpaLoBaTh aBTOHOMHO.

Pe3y/ibTaTH HaBYaHHA

PH1.3HaTu i BMiTH 3aCTOCOBYBaTH Ha NPaKTHUIi AudepeHIlia/ibHe Ta iHTerpajbHe YHCJIeHH, psJiu Ta
inTerpan ®yp’e, aHa/i TUUHY reOMeTPito, JIiHIHHY anre6py Ta BEKTOPHUM aHai3, yHKI[iOHAIbHUN
aHaJli3 Ta AUCKPeTHY MaTeMaTHUKY B 00Cs3i, HE0OXiITHOMY JIJisl BUpPillleHHs] TUTIOBUX 3aBJIJaHb CUCTEMHOTO
aHaJi3sy.

06cAr AMCHUIIIHA

3aranbHui o6car auctumiing 120 rog. (4 kpenurtiB ECTS): nekuii - 30 rog., 1abopaTopHi po6otu - 20
ro., camoctiiHa po6ota - 70 rog.

IlepeayMoBM BUBYEHHA AUCHMILIIHU (MpepPeKBi3UTH)

Juig ycnilHOro npoxo/KeHHs KypCcy HeoOXi/JHO MaTH 3HaHHS Ta NPaKTUYHI HABUYKU 3 HACTYIHUX

JucuuIuiiz: "MaTeMaTuuHul a"asis", "Anarebpa Ta reomeTpis’.

0co06JIMBOCTi AUCHUIJIIHU, METOAH TAa TEXHOJIOTil HaBYaHHA

Jlekwii NpoBOASATHCA IHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJIbTUMeiNHUX TeXHOJI0Til. Ha 1abopaTopHUx
3aHATTAX BUKOPUCTOBYETBHCA MPOEKTHUM MiAXiJ 4,0 HaBYaHHS, aKLIeHTYETHCA yBara Ha 3aCTOCYBaHHI
iHpopmaLiiHuX TexHoJI0Tii. HaB4a/ibHiI MaTepiasu LOCTYIHI CTyeHTaM.

IIporpama HaB4YaJIbHOI AUCHUILIIHA

TeMM JIeKIiHHUX 3aHATH

Tema 1. Bcryn. BBesieHHs B koM’ toTepHy rpadiky. 3aranbHi nifxoau i BigmiHnHoCTi Big npeameTra
KOMII'IoTepHOi rpadiku

TeHaeHIil pO3BUTKY TEXHOJIOTiN 06po6KU rpadiyHoi iHpopMarii. 'anysi 3acTocyBaHHS KOMI'IOTEPHOI
rpadiku: 06pa3oTBopya KoM 't0TepHa rpadika, IPoeKTYBaHH:, MOJe/I0BaHHS, iIHTepaKTUBHA
KoMI'loTepHa rpadika, AMHaMiuHa TOILO.

TeMma 2. @opMyBaHHs 306paxeHb. ba3oBi TexHiKKW po60TH 3 306paKEHHAMHU

ba30Bi TexHikM po6OTH 3 306paXKEHHSIMU — Pi3Hi IpecTaBaeHHs, 3TOpTKHY, ['ayciB ¢inbTp i oro
BaacTUBOCTI. PyHKIioHA/NbHI TepeTBOpeHHs cUrHaiB. [loHaTTS MysibTHMeAia. PopmaTH Bifeodaiis,
ayaiosanucis, rpadiyHUX JaHUX.

Tema 3. 06po6ka 306paxkeHb Yy pacTpoBoMy rpadiuHoMy pesaKTopi

PoborTa 3 mapamu 306pakeHHd. 3MiHa po3Mipy Ta po3/iJbHOI 31aTHOCTI 3060pakeHHs. PefjaryBaHHs
¢dparmeHTiB 306parkeHHs.

Tema 4. OCHOBHI NOHATTS Teopil KOJbOPY

®isnyHa npupo/a cBiTJa i Kosbopy. BunpoMiHioBaHHs i Bif6HTe CBiT/I0. AXpOMaTU4YHI i XpoMaTHUYHi
KOJIbOPH, KoJslipHa TeMnepaTypa. KoslipHuil i AMHAMIYHUY Alana30HHU.

Tema 5. Onuc kosnbopy. KosibopoBe pimieHHs. KosibopoBi nepeTBopeHHs 306paXkeHb

['nubuHa kosbopy. 3akoHu . 'pocmana. KosibopoBHil TOH, HACUYEHICTh Ta SICKPaBICTh.

Tema 6. KosibopoBi Mogeni. [IporpamHe nepetBopeHHs: Mojiesieit RGB, CMY, HSB, XYZ, Lab

[Iporpamue nepetBopeHHs Mozesieir RGB, CMY, HSB, XYZ, Lab. MaTpuii nepepaxyHkiB.

Tema 7. BektopHa rpadika. Po6oTa B pesiaktopi Inkscape
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XapaKTepUCTUKHU OCHOBHUX MOXKJIMBOCTEH MakeTy BeKTOpHOI rpadiku. BekTopHi TpanchopmMariiii Ta
dinbTpw.

Tema 8. 'eoMeTpU4HI tepeTBOpeHHs. PacTpoBi anroputmMu

JlBoMipHi i TpuBUMIipHI nepeTBopeHHs. OAHOPIAHI KOOPAUHATHU | MAaTPUYHE YSBJIEHHS IePETBOPEHb.
KoMmnosulis nepetBopeHns. LleHTpasnbHe npoekTyBaHHs. [lapasienbHe npoekTyBaHH4. [lepeTBopeHHA
KOJIbOPOBUX CKJIaZ0BUX (AU3epiHT 300paKeHHs ).

Tema 9. 36ib11eHHS MacITaby 306pakeHHsl. MyapoBUil epeKT

CxeMu npsMOTro i 3BOPOTHOTO IepepaxyHKy PpU FeOMeTPUIHUX lepeTBOpeHHAX. MeToAu iHTepnoJaLii.
Croco6H NoJaHHs reOMEeTPUYHHUX CIOTBOPeHb. biiHiliHA iHTepnoanisa Ta 6iKy6iuHa iHTepIoIAILisl.
Tema 10. [ToBopoT 306pakeHHs. [Ipo6sieMa moBTOpHOI JucKpeTH3ariil. AQiHHI i TpOEeKTHBHE
NepeTBOPEHHS

AdiHHi nepeTBOpeHHs cucTeMU KoopArHAT. AQiHHI nepeTBopeHHs 06’ €KTiB. [l0BOPOT 306pakeHHS.
[Ipo6JsieMa moOBTOPHOI AUCKpeTH3alil. Buay Ta mo6ysoBa npoekKIrim.

Tema 11. 3aBmaHHsA KoJIbOPOBOI Kiacudikaii. bBiHapu3aanist 306pakeHb. Po6oTa 3 nasiTpoio KoJibopiB
Binapu3saiisi 306pakeHsb. [Jio6anbHi i 1okaabHI MeTo U GiHapu3salii. Po60oTa 3 nasiTpow KoJbopiB.
Tema 12. ba3oBi pacTpoBi aJiroOpuTMU

AJITOpUTM BUBOJIy NPAMOI JIiHil 32 IOMTOMOT 00 MPSAMOT0 00YHCJIeHHS] KOOPAWUHAT. AJITOPUTM BUBOAY
npsiMoi JiiHil 3a JooMororo aaroputMy bpesenxema. AIropuTM BUBOAY KoJ1a 32 IONIOMOTOI0 aJIrOPUTMY
Bpesenxema. AnroputM KoeHna-CasepJsieHza BiicidueHHS Bifpi3Ky.

Tema 13. MaTemMaTH4Hi MoZiesli nOBepxOoHb. KapkacHi moBepxHi, TOYKOBI NOBEPXHI, MO/JeJli OCBITJIEHOCTI i
3aKpalleHHs T0OBEPXOHb

KapkacHi noBepxHi, TouKOBi NoOBepXHi, MoJeJli OCBiT/IeHOCT] i 3aKkpalieHHs noBepxoHb. Popma Bez’e,
¢dopma B-cntaitHoB, popma EpmiTa.

Tema 14. MeToau noJiinieHHs: pacTPOBUX 300paxkeHb HeJtiHiliHa QisbTpalis 306pakeHb
BukopucTtaHHs JiHiHHUX GinbTpiB. MopdosoriuHa ¢inbTpanis. MeTo/ AMHaMiYHOTO MPOrpaMyBaHHS.
3rJ1a/pKyBaHHS 31 30epeKeHHSAM IpaHullb. MesianHa pinbTparisa. 3BakeHa MejiaHa. AJJan TUBHI
QJITOPUTMH.

Tema 15. ®pakTasbHa rpadika

®pakTan Mau/ienb6poTa Ta aaroputmivyHi ppakranu. Ppakranu «Cucrema itepaTUBHUX QYyHKIINA» — [FS
(Iterated Functions Systems).

Temu NPAKTUYHHUX 3aHATH

[IpakTU4Hi pO60TH B paMKax JUCIUILUIIHUA He epeadavyeHi.

Temu 1a60paTOPHUX POGIT

Tema 1. PoboTa B pacTpoBoMy rpadiuHoMy pegakTtopi Paint. CTBopeHHs npocToro 306paxeHHs 3a
3pasKoM.

Tema 2. 06po6ka 306pakeHb y pacTpoBOMY rpadiyHOMY peJlaKTopi.

Tema 3. [likcesibHI nepeTBopeHHs. PefjaryBanHs 306pakeHHs 3a JJ0IOMOT0I0 Bi3ya/lbHOTO
IpOorpaMyBaHHSI.

Tema 4. 06po6Ka BEKTOPHUX 306paKEHbD.

Tema 5 'eomeTpuyHi nepeTBopeHHs1. PacTpoBi airoputMu.

Tema 6. AbiHnHI nepeTBoOpeHHS 300paXKeHb.

Tema 7. @inbTpanis pacTpoBOro 306 paXkeHHsI.

Tema 8. Po3pobka 04aTKy, 1110 BUKOHYE NOOY0BY PacTpPOBUX rpadiuHUX NPUMITHUBIB.
Tema 9. Po3po6ka 104aTKy, 1110 BUKOHYE NO6YJ0BY MaTEMAaTUYHHUX TOBEPXOHb.

Tema 10. Po3po6ka 04aTKYy, 1110 BUKOHYE 0OY10BY GpaKTaJIiB.

CamocTiiHa po6oTa

CTyzeHTaM peKOMeHAYIOThCS O4ATKOBI MaTepia/iu (BiZleo, CTATTi) A/ CAMOCTIMHOTIO BUBYEHHS Ta
aHasizy.

JliTepaTypa Ta HaBYaJIbHiI MaTepian

OcHoBHa JiiTepaTypa
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1. Steve Marschner, Peter Shirley. Fundamentals of Computer Graphics: International Student Edition 5th
Edition, New York, 2021, 804 p.

2. Georgy Gimel'farb, Patrice Delmas. Image Processing and Analysis: A Primer (Primers in Electronics
and Computer Science), WSPC (Europe), 2018, 246 p.

3. Jules Bloomenthal. Computer Graphics: Implementation and Explanation, Independently published,
2019, 221 p.

4. T'ynuma 10.B. Komn'toTepHa rpadika: HaB4asibHO-MeToAuuHuM noci6Huk / 10.B. T'yauma. - YepHiBui:
YHY, 2013.-84 c.

5. liuyrin M.®. Komn'toTepHa rpadika: HaB4yaibHUH nocioHuk / M. @. ITiuyrin, 1.0. KaHkis; B.B.
BopoTHikoB. - K.: lleHTp HaBYasibHOI JiiTepaTypH, 2019. - 346 c.

6. Bsiaciit 0.0 Komn'totepHa rpadika. 06po6ka pacTpoBUx 306pakeHb: HaB4a/bHO-MeTOAMYHUN
nocionuk / 0. 0. Biacii, 0. M. lyaka. - [Bano-®@pankiBcbk: [IBH3 «IlpukapnaTcbkuil HaLioHaJbHUI
yHiBepcuTeT iMeHi Bacuns CtedaHuka», 2015. - 72 c.

7. Komm'totepHa rpadika: HaB4aJbHUH NOCIOHUK: B 2-X KH. KH. 1. / Ykiazgaui: Totocbko O. B,
MuxkutuimuH A. I',,Ctyxusk I1. JI. TepHonisib: TepHONIBCbKUN HALLiOHAJIbHUW TEXHIYHUN YHIBEPCUTET
imeni IBana Ilyros, 2017. 304 c.

8. A.P. Godse, Dr. D. A. Godse Computer Graphics and Multimedia: Concepts, Algorithms and
Implementation using C, 2020, 686 p.

9. Kawees JI. B. I'padiununii pegaktop InkScape. [TobyoBa ¢pakTasuiB Ta ¢inbTpis : HaBuanbHUi
MOCIGHUK 3 Kypcy «MaTeMaTH4YHi 0OCHOBY KOMIT'10TepHOI rpadiku» /s CTyIeHTiB crenjiajbHOCTENl 122 -
Komn'toTepHi Hayky, 124 - CucTeMHu# aHani3, 186 - BugaBHunteo ta nojirpadis / JI. b. Kamees, C. B.
Kosasienko. — XapkiB: HTY «XIII», TOB «Ilnaneta-IlpinT» 2019. - 173 c.

JopaTkoBa JiiTepaTypa

10. Kamees JI. B. InpopmaTuka. OcHOBH KoMI ' toTepHOi rpadiku: HapyanbHuii nociouuk / JI. b. Kainees,
C. B. KoBanenko. XapkiB: BugaBauuTBo «Panok», 2011. 160 c.

11. Komn'toTepHa rpadika: KOHCIEKT JIeKLiH /i1 CTyZeHTiB ycix ¢opM HaBYaHHA creljajbHOCTel 122
«Komn'totepHi Hayku» Ta 123 «KoMmn'toTepHa iHkeHepis» 3 kypcy «Komn'toTepHa rpadika» / Yknaaau:
Ckuba O. I1. TepHoninb: TepHONiNbCbKUM HalliOHAJBLHUIM TEXHIYHUU yHIBepcUTET iMeHi [BaHa [lytos,
2019.88c.

12. Alberto Fernandez Villan. Mastering OpenCV 4 with Python, Packt, 2019, 532p.

13. Sandipan Dey. Image Processing Masterclass with Python, BPB, 2021, 428p.

14. John Vince. Mathematics for Computer Graphics (Undergraduate Topics in Computer Science) 5th ed.,
Springer, 2017, 524 p.
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CucreMa OLIHIOBAHHS

KpuTepii onjiHIOBaHHS yCHIIIHOCTI CTyAEeHTa
Ta po3n0AiJ 6aJiB

100% niiIcyMKOBOI OLIiHKHM CKJIaal0ThCA 3
pe3yJIbTaTiB OL[iHIOBaHHA Yy BUTJIALL:

JlabopaTtopHi po6oTu: 50% ceMecTpoBOI OLiHKY;
KOHTpOJiIbHI po6oTu: 30% ceMecTpoOBOI OL[iHKY;
ek3ameH: 20% ceMecTpOBOI OLiHKH.

Ex3aMeH: mucbMOBe 3aB/laHHA (2 3aIUTaHHA 3 Teopii
+ pO3B’sI3aHHA 2 NPAaKTUYHUX 3aBJ]aHb) Ta yCHA
JonoBigb. [loTO4YHE O1iHIOBaHHSA: 2 KOHTPOJIbHI
pOGOTH.

IlIka/1a oLjiHIOBAaHHS

Cyma HanionanbHa oLiHKa ECTS

baJsiiB

90-100 BigmiHHO A

82-89 Jo6pe B

75-81 Jo6pe C

64-74 3a/10BiJIbHO D

60-63 3a0BiJIbHO E

35-59 HesagosinbHO FX
(moTpibHe Jo/aTKOBE
BUBYEHHS )

1-34 HezapoBinbHO F
(moTpiOHE MOBTOpPHE
BUBYEHHS )

HopMu akaaeMiyHOI eTHKHM i IOJIITUKA KYpCYy

CTyleHT NOBUHEH J0TpUMyBaTUCcA «KoJlekcy eTUKHU akaieMiYHUX B3a€EMOBITHOCHH Ta A06pOYeCHOCTI
HTY «XIIl»: BUABAATH AUCUUILIIHOBAHICTh, BUXOBAHICTBh, J060PO3UUYJINBICTD, YECHICTH, BiANIOBIAANBHICTb.
KoHuikTHI cuTyariil NToBUHHI BiIKPUTO 0GroOBOPIOBATHUCS B HAaBYAJbHUX I'PyIaX 3 BUKJIAAAYEM, a TPU
HEMOJIMBOCTI BUpilleHHsI KOHQJIIKTY - JOBOAUTUCA [0 BifoMa crliBpobiTHUKIB JUPEKLil IHCTUTYTY.
HopmaTuBHO-IIpaBoOBe 3a6e3MeYyeHHs BIIPOBAKEHHS IPUHIIUIIIB akaaeMidyHoi jo6podecHocTi HTY

«XTIlI» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/

IloroaxeHHsA
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