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ag imeHi ITOPA CIKOPCbKOIo»

Kadepgpa undpposux
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PeKBi3nTK HaBYaZIbHOI AUCUUNAIHN

TperTiii (0CBiTHbO-HayKOBMIA)

12 IHbopmaLiiHi TexHoNOoTii

122 Komn'toTepHi HayKu

Komn'toTepHi HayKku

O6osB’a3koBa

o4Ha(aeHHa)/o4Ha(BevipHs)

2 Kypc, 4 cemecTp

5 kpedumie EKTC (nekuii - 36, NnpakTUYHI 3aHATTA - 36, CPC -78)
M.K.p., EK3aMeH
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NekTop: 3aB.Kad. UTE,a.T.H., npodecop Aywesa Hatanis MuKkonaisHa,

email: nataauscheva@gmail.com

MpaKTUYHi 3aHATTA: 3aB.Kad.UTE, A.T.H., npodecop Aywesa Hatania MukonaisHa,
email: nataauscheva@gmail.com

https://campus.kpi.ua

Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Mertolo KpeguTHOro moayna € GopMyBaHHA y acnipaHTiB ¢paxoBUX KOMNETEHTHOCTEN Y BianosiaHocTi o OHIM.
DK 2

30amHicme  3acmocosysamu  cyddcHi  memodosnozil, memodu ma iHcmpymeHmu
eKcriepuMeHmansbHUX i meopemuyHux 00CNiOHEHb Y cghepi KOMM' IOMEPHUX HAYK, CY4dcHi
yugposi mexHonoezii, 6azu OaHUX Ma iHWI eNeKMpPOHHI pecypcu y HAayKosili ma ocgimHili
difanbHocmi

30amHicme suasaamu, cmasumu ma supiwysamu 00CAiOHUUbKI HaYKOBO-PUKAAOH) 3a0ayi
ma/abo npobaemu 8 chepi KoM romepHUX HAYK, ouiH8amu ma 3abe3nevysamu AKicms
BUKOHYBAHUX 00CNiOHCEHb

30amHicme aHanizysamu ma oyiH8amMuU cy4acHuUll cmaH i meHOeHyii po3sumxy
Komn’romepHUX HayK ma iHgpopmayiliHux mexHonozil

30amHicmb dompumysamuce MopPasbHO-eMUYHUX pasus nogediHKuU, emuKu 00CMiOHEeHb,
XapaKmepHUXx 0415 y4aCHUKI8 aKademiyHo20 cepedosuwya, a MaKoX NpUHYUny
Henpunycmumocmi Kopynuii ma 6y0b-aKux iHWuUx npossie HedobpouecHocmi 8 HayKosux
00CnidHceHHAX ma HayKoso- nedaezoeivHili disneHocmi

®PK 3

PK6

PK 8

B pe3ynbTaTi 3aCBOEHHA KPeAUTHOTO MOAYIA acnipaHTM MatoTb MPOLEMOHCTPYBATU TaKi NPOrpamHi pesybTaTu
HaBYaHHA:


https://schedule.kpi.ua/
https://campus.kpi.ua/

lPH 5 MnaHysamu i BUKOHysamu eKcriepumeHmansbHi ma/abo meopemuyHi 00CAiOWCeHHA 3
KomMm’tomepHUX HAyK ma OOMUYHUX MIXCOUCYUNAIHAPHUX HANpAMIie 3 8UKOPUCMAHHAM
CY4ACHUX IHCMpPYyMeHmis, KpUMUYHO aHOMI3y8amu pe3yaemamu 670CHUX 00CniOHceHb i
pe3ynemamu iHWux O00CMIOHUKI8 Y KOHMEKCMI ycb020 KOMI/EKCY CY4aCHUX 3HOHb W000
docnidmcysaHoi npobaemu; eMimu 3acmocosyeamu 3HAHHA OCHO8 aHAsI3y ma cuHmesy 8
pi3HUX NpedmemHuUx 06:1acMAx, KPUMUYHO20 OCMUCAEHHSA (i p038°S3aHHA HAYKOB0-00CAIOHUX
npobaem; posymimu pinocodcoKi KoHuenuii Haykosoeo ceimoensady, posab HAyKUu,
rnosAcH8amMu ii enaug Ha cycninbHi npoyecu

[IPH 6 3acmocosysamu cyyacHi iHcmpymeHmMu i mexHos0eii nowyKy, 06pobaeHHa ma aHanisy
iHhopmauii, 30kpema, cmamucmuyHi mMemoou aHaAni3y 0aHUX 8enuKoz2o obcazy ma/abo
CKAadHOI cmpyKkmypu, crneyianizogaHi 6azu 0aHux ma iHghopmayiliHi cucmemu.

lPH 7 Po3pobnamu ma peanizosysamu Haykosi ma/abo iHHosauiliHi iHxceHepHi npoekmu, AKi
0aome MOXAUBICMb MepeocMucaAUMuU Hase8He md Cmeopumu Hoge YinicHe 3HaHHA ma/abo
npodgeciliHy Npakmuky i po3e’asyeamu 3Ha4YywW,i HaAyKo8i ma mexHos02iuHi npobaemu
Kommn’tomepHOi HayKu 3 00MpPUMAHHAM HOPM AKA0eMiYHOi emuKu i 8paxy8aHHAM
coyianbHUX, EKOHOMIYHUX, eKO02iYHUX Ma Npasosux acrnekmis

[1PH 8 BusHa4Yamu akmyaneHi HAYKO8i ma npakmu4Hi npobsaemu y cgpepi Komn’tomepHUX HayK,
2/1U60KO po3ymMimu 3a2abHi NPUHYUNU Ma Memoou KoM tomepHUX HAYK, 0 MAKOM(
Memo001102it0 HayKo8UX 00CAIOHEHb, 30CMOCY8amu iX y 8a1aCHUX 00CAIOHeHHAX y cehepi
KoM’ romepHUX HayK ma y 8UKAa0aubKili npakmuui

3rigHO 3 BMUMOramu nNporpamm HasyanbHOI AUCUUNAIHM ACMipaHTM NiCAA 3aCBOEHHA KPeauTHOro moayna
MaloTb NPOAEMOHCTPYBATM TaKi pe3ybTaTu HaBYaHHA:
3HAHHA METOAiB MOAENOBAHHA Ta Bidyanisauii TpMBMMipHUX 06’ €KTIB:

— TeOMETPMYHOro MOAENOBaHHSA KPUBUX Ta MOBEPXOHb HAa OCHOBI Teopii cr/aliHiB;

— MOAEeNtoBaHHA NOBEPXOHb HA OCHOBI BNOPAAKOBAHOIO Ta HEBMNOPAAKOBAHOIO KapKaca TOYOK;

— MOZENOBAHHA CKAa4HUX NOBEPXOHDb 3 YpaxyBaHHAM audepeHLiaibHUX BNAaCTUBOCTEN;

— Bi3yani3auii 06’eKTiB Ta HABKO/IMLLIHBOTO CepeaoBMLLA Ha OCHOBI CMeLiani3oBaHUX MOAE/IEN OCBITNEHHS.
8MIHHA:

— po3pobnATM Ta yAOCKOHaN0BaTU METoAM TPUBUMIPHOIO MOAENOBAHHSA ANA BUPILLEHHA TEOPETUYHMX i
NPUKNagHMX 3a4a4 38 YMOBU CTBOPEHHA reOMETPUYHUX MoJenel 06’ eKTiB i npouecis ;

— po3pobaAaTK rpadiyHi NPOEKTH, 3aCTOCOBYHOUM MPOrPamHi 3acobu CTBOpeHHs rpadiyHux 0b6’eKTiB 3a
YMOBW BMpIlLEHHA 33434 Bi3yanisauii, BMpiwyBaTK 3agaudi Knacndikau,ii;

— Bi3yanisaLii pe3ynbTaTiB HAYKOBUX AOCNIAXKEHD.
docsio:

- BMKOPMCTAHHA o4epKaHWUX 3HAHb Ta YMiHb A1A Po3pobKKM Ta BLAOCKOHANEHHA meToais, cnocobis Ta

aNropuUTMiB CUCTEM rEOMETPUYHOIO MOAENI0BAHHA Ha KOMN'toTePHOI rpadiku.

2. TpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNANIHN

Y CTPYKTYPHO-NOriYHI cXeMi HaBYaHHA 3a3HaYeHa AMCLMNNIHA PO3MilLeHa Ha 2 Kypci NigroToBKM AOKTOpa
dinocooii. CTpyKTypa BMKAaZaHHA NobyAOBaHA TaKMM YMHOM, LLOO BUBYEHHA AUCLMMIHM Maso TeopeTuyHe,
HAYKOBE Ta MPaKTUYHE CNPAMYBAHHA.

BMBYEHHA KpeguTHOro moayna  0asyeTbCA HA 3HAHHAX, OTPMMAHMX Nig, Yac BMBYEHHA AUCUMUNAIH:
«®PinocodcbKi 3acagm HayKoBOI AiANbHOCTI», «IHO3eMHa MOBa ANA HAYKOBO i AiANbHOCTI».

OcHoBa yBara NPUAINAETLCA 3aCTOCYBAHHIO CrelialbHUX MaTeMaTUYHUX 3HaHb 418  KOMM OTepHOi
rpadiku, moaentoBaHHA Ta Bisyanisau,ii.

MarTepian AaHoi AMCUMNAIHM MOXKe BYTU BUKOPUCTAHWUIM ANA AOCNiAMKeHb Ta Bisyanisauii pesynbTtaTis npu
BMKOHAHHI gncepTauii gokTopa dinocodii.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

B aucumnnini BUBYAKOTbCA TaKi TEMU:
Po3pin 1. leomeTpryHEe MOLENOBAHHA TPUBMMIPHUX 06’ EKTIB
Tema 1.1. 3acTocyBaHHA KOMN'tOTEPHOI rpadiku



Tema 1.2.Teopia nepeTBopeHb i Knacudikauis reomeTpii
Tema 1.3. TeomeTpmyHe moaentoBaHHA KPUBUX

Tema 1.4. MNpoeKuitoBaHHA

Tema 1.5. TeomeTpuyHe moaentoBaHHA NOBEPXOHb
Tema 1.6. ®pakTanbHa reomeTpia npupoau

Po3gin 2. Bisyanizauina TpuBuMipHMX 306 parkeHb

Tema 2.1. BuaaneHHs HeBUANMMX NiHIN Ta NOBEPXOHb
Tema 2.2. NobyaoBa peanicTM4HOro 306parkeHHs

Po3ain 3. 3acTocyBaHHA Teopii rinepKOMNAEKCHUX Yncen ANa MOAENOBAHHA Ta Bidyanisau,i

Tema 3.1. Knacuoikauia rinepkoMnaeKkcHMX uncen

Tema 3.2. linepkoOMNNEKCHi Yncna B Teopii nepeTBopeHb

Tema 3.3. TinepkomnieKkcHi Yncna gna MoaentoBaHHA KPUBMX | NOBEPXOHb
Tema 3.4. linepKomMnaeKcHi Yyncna gns moaentoBaHHA ¢pakTanis

4. HaBu4anbHi matepianu Ta pecypcu

basoBa nitepatypa

1.

10.

11.
12.

Donald D. Hearn, M. Pauline Baker, Warren Carithers Computer Graphics with Open GL 4th Edition, 2014-812
p. Pexxum goctyny :
https://doc.lagout.org/programmation/OpenGL/Computer%20Graphics%20with%200penGL%20%284th%2
0ed.%29%20%5BHearn%2C%20Baker%20%26%20Carithers%202013%5D.pdf

Aywesa H.M., Wanosanosa C.l., Maxapa 0.0. MatematnyHe 3abe3nevyeHHs NPorpamHoro iHCTpyMmeHTapito
PO3PO6KM CUCTEM EKOJIOFYHOFO MOHITOpPUHIY: MoHorpadia. Kuis: KMl im. Iropa Cikopcbkoro, Bug-so
«[MonitexHika», 2017. - 140 c.

Kim M. J., Kim M. S., Shin S. Y. A General Construction Scheme for Unit Quaternion Curves with Simple High
Order Derivatives. Computer Graphics (SIGGRAPH ’95 Proceedings). 1995. Vol. 29. — P. 369-376.

Kyp6aTtosa I. M. ndepeHujancHa reometpis.. — Ogeca :0gec. Hal,. yH-T im. |. I. MeuHunkoBa, 2020. — 66 c.
Hanson A.J. Visualizing quaternions [Text] / A.J. Hanson. — Morgan Kaufmann, 2005. — 600 p.

Donald D. Hearn, M. Pauline Baker Computer Graphics, 2014 - 662 p. Pexum gocryny
https://archive.org/details/DonaldHearnM.PaulineBakerComputerGraphicsBookFi.org/mode/2up

David J. Eck Introduction to Computer Graphics.- Hobart and William Smith Colleges, 2023.-533 p.
https://math.hws.edu/graphicsbook/

Komn’toTepHa rpacdika : HaBY4anbHMIA NOCIBHUK : B 2-X KH.2. / YKnapgaui : Totocbko O.B., MukutuiwmH A.l.,
Cryxnak MN.[. — TepHoninb : TepHONINbCbKMIN HALLIOHAIbHUI TEXHIYHWUI YHIBEpPCUTET iMeHi IBaHa Myntona, 2017
—-304c.

Griffin Sandra. Quaternions : theory and applications. Hauppauge, New York : Nova Science Publishers, Inc.,
2017.-282 p.

Szauer G. Hands-On C++ Game Animation Programming: Lear modern animation techniques from thery to
implementation with C++ and OPENGL.- Packt Publishing, 2020 -368 p

Kamnyc KMl im.Irops Cikopcbkoro http://login.kpi.ua/

HaykoBo-TexHiuHa 6i6nioteka Kl im.Iropa Cikopcbkoro http://library.kpi.ua/

[opaTtKosa niTepartypa

1.

The classical theory of minimal surfaces William H. Meeks Ill* Joaqu'in P'erez T, Pexxum goctyna :

https://www.researchgate.net/publication/273372869 The classical theory of minimal surfaces

2.

Buss S.R. 3-D Computer Graphics A Mathematical Introduction with OpenGL, Press The Edinburgh Building,
Cambridge, United Kingdom, 2003. - 371p.

Barry G. Blundell An Introduction to Computer Graphics and Creative 3-D Environments, Springer-Verlag
London Limited, 2008.- 501p.

Max K. Agoston Computer Graphics and Geometric Modeling Implementation and Algorithms, Springer-
Verlag London Limited, 2005.- 907 p.

Todd A. Ell, Nicolas Le Bihan, Stephen J. Sangwine Quaternion Fourier Transforms for Signal and Image
Processing, ISTE Ltd, 2014 - 127p.

Jason Zink, Matt Pettineo, Jack Hoxley Practical Rendering and Computation with Direct3D 11, LLC CRC Press
is an imprint of Taylor & Francis Group, 2012.- 631 p.

Klaus Engel, Markus Hadwiger, Joe M. Kniss, Christof Rezk-Salama, Daniel Weiskopf Real-Time Volume
Graphics, A K Peters, Ltd, 2006.- 487 p.


https://archive.org/details/DonaldHearnM.PaulineBakerComputerGraphicsBookFi.org/mode/2up
https://math.hws.edu/graphicsbook/
http://login.kpi.ua/
http://library.kpi.ua/
https://www.researchgate.net/publication/273372869_The_classical_theory_of_minimal_surfaces

HaBuyasibHUI KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUN/IHU (OCBITHLOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA

Ne
3/n

Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

Kinbk.
aya.roa.

Po3gin 1. leomeTpnyHe MoaentoBaHHA TPMBUMIPHUX 06’ eKTIB

Tema 1.1. 3actocyBaHHA Komn'toTepHOi rpadiku

JIEKLIA 1 Tema: Bcmyn 0o ducyunaidu
3actocyBaHHA Komn'toTepHoi rpadiku. MNepeaymoBu CTBOPEHHA reoMeTpilt.

Tema 1.2.Teopis nepeTBopeHb i Knacudikauis reomeTpii

JIEKUIA 2. Tema:Knacugikayis nepemeopeHs
BigobparkeHHA. 3acTocyBaHHA NepeTBOpPeHb KoopauHat. OCHOBHI rpyny nepeTBOpeHb Ta iX
iHBapiaHTW: TONOOrIYHI, BipaLioHanbHi, NPOEKTUBHI, adiHHI, eBKAILOBI.

JIEKLIA 3. Tema:/liHiliHi nepemeopeHHA 8 8eKMOpHO-napamempuyHili popmi

EBKNifOBi NnepeTBopeHHA: 3cyB Ta 0bepTaHHA. AdiHHI nepeTBopeHHsA. MPOEKTUBHI NepeTBOPEHHS
npoctopy. OpHopiaHi KoopauHatu. OCHOBHI 3a/IeXKHOCTI Teopii MepeTBOpPeHb: MOoAiNeHHSA
BifAPi3KY, NPOCTe BiAHOLWEHHA TPbOX TOYOK, CKNaAHE BiAHOLWEHHA YOTUPBLOX TOYOK.

Tema 1.3. leomeTpuyHe moaentoBaHHA KPUBUX

JIEKUIA 4. Tema: Kpusi Opy2020 ma mpemoso20 rnopsaoKy

Mapabona, rinepbona Ta ix Bnactusocti. Kpusi Il nopsaka y iHXeHepHOMY BUMAAi Ta Y popmi
Besbe. [padiyHa nobymoBa KpuBUX Apyroro nopsaky. 3aranbHi Bigomocti npo Kpusi |l
nopaakry.Kpumsi lll nopagKy y iHXeHepHOMyY BUrnaai Ta 'y surnagi besbe. Mepexiz Big iHXeHepHoro
MeToAy 3aBAaHHA A0 KpuBux besbe. MpadivuHa nobyaoBa KPMBUX TPETLOTO NOPALKY.

JIEKLIA 5. Tema: MapamempuyHi kpuei ma memoo ob6soodie

Kpusi y dopmi bepHwTelHa-besbe. Kpusi y dopmi PepriocoHa. MeTtosn obsogais. Mobyaosa
rnagkoro o6bsoAy 3 T[/agKicTio neplworo Ta Apyroro nopagKy. EcKisHe npoeKTyBaHHS.
dyHaameHTanbHi cnnaHn. CnnanHu KoxaHeKa-bapTtenca. B-cnnaitHn. NURBS-cnnaiHu.

Tema 1.4. MNpoekKLuitoBaHHA

JIEKLIA 6. Tema: lNapanensHe npoeKyito8aHHA

OcCHOBHI BMAW NpoeKLUitoBaHHA. [lapanenbHi npoeKuii. AKCOHOMETPUYHI NPOoeKLIii, AMMeTpisa,
i3omeTpif, TpumeTpia, opTorpadiyHi npoekuii. KocoKyTHI napanenbHi npoekuii. KabiHe, KaBanbe.
LleHTpanbHe NpoekKLjiloBaHHSA (NepcrneKkTuBea).

Tema 1.5. leomeTpuyHe moaentoBaHHA NMOBEPXOHb

JIEKLIA 7.Tema: MNosepxHi Opy2020 ma suwux nopsokKie

TpuocHuit enincoig, ogHO- Ta A4BOMNOAOCHUIN eninTUYHKUI rinepbonoia, eninTuyHMin napabonoig,
rinepboniyHnin napabonoig. BiniHiMHA nopuia NoBepxHi, Top, NiHilluaTa MOBEPXHS, NPAMMIA
renikoin. Metop, Jlanminra.

JIEKLIA 8 . Tema: MoOdento8aHHA YOMUPUKYMHUX nopuyili
MeToan 3aBgaHHA noBepxoHb. Nopuji besbe Ha 6asi KPUBMX APYroro Ta TPETbOro MOPAAKY
MopgentoBaHHA NoBepXOoHb 3aaaHmnx Kpmsumu Il Ta Il nopaaky y 3aranbHomy Buraagi. Mopuii
nosepxHi 3a PeprrocoHom. MopLii noBepxoHb 3a KyHcom.

Tema 1.6. ®pakTanbHa reomeTpia npupoau

JIEKLIA 9.Tema: Pexypcia ma ¢ppakmanu
Teopia «xaocy». MoHATTA camonogibHocTi. BU3HaueHHs noHaTTs «dpakTan». MeTog L-cuctem.
Cuctemu itepyemmnx dyHkUin (IFS) Ha npuknaai «rpu xaocy» .3aMoOLLEHHA NAOWUHK. MoHATTA




«¢dpaKTanbHa Po3MipHicTb». Po3mipHicTb nogibHocTi, MiHKOBCbKOro. Po3paxyHOK po3MipHOCTI

dpaKTanbHUX 06'eKTIB.

Po3gin 2. Bizyanizauia TpuBumMipHMxX 306 pa*keHb

Tema 2.1. BuganeHHA HEBUANMMMUX NiHIN Ta NOBEPXOHb

10 | JIEKLIA 10.Tema: Mobydosa Kommn'tomepHuUx 306paxceHb rnpu meepoominbHOMY NpPoeKmye8aHHi 2
TBepaoTinbHEe NpoekTyBaHHA. KoHBeep Bidyanidauii. OCHOBHI MeToAM BMAANEHHA HEBUANUMMUX
NiHiKn. Anroputm nnasatoyoro obpito. Anroputm Z-6ydepa. Anroputm Pobeptca. Anroputm
XYLO0XKHMKa. ANrOpUTM TpacyBaHHA MPOMEHIB.

Tema 2.2. Nobyaosa peanictMyHOro 306parkeHHsn

11 | JIEKUIA 11. Tema: lMobydoea npocmoi modeni ocsimaeHHs. 2
®i3nyHi Ta  ncuxonorivyHi npouecu nobyaoBu peanicTUYHMX 306parkeHb. [Mpocta moaenb
ocBiTNeHHA. OgHoToHOBe 3adapbyBaHHA. 3adapbyBaHHA meTogom [ypo. 3adapbyBaHHA PoHra.
3akoH CHenniyca. Hacnigku 3anomneHHs. XapakTepucTuKa TiHel.

12 | ModynbHa KOHMponabHa poboma 2

Po3gin 3. 3acTocyBaHHA Teopii rinepKOMMNAEKCHUX YNCEN AN MOAENIOBAHHA Ta Bisyanisauii

Tema 3.1. Knacuoikauis rinepkomMnieKkcHUX Yncen

13 | JIEKLIA 12. Tema: Knacugikauis 2inepKomnaekcHUX Yucen 2
MpuHumn Knacuoikayii. KomnnekcHi u4ucna. [MapakomnnekcHi u4ucna. [yanbHi  yucna.
KeaTepHioHun. OKTaBu.

Tema 3.2. TinepKomneKcHi Yncna B Teopii nepeTBopeHb

14 | JIEKLIA 13. Tema: EsKknidosi nepemeopeHHs HQ OCHOBI 2inepKoMIAeKCHO20 YUCAEHHS 2
linep6oniyHMiA NOBOPOT y NpocTopi MiIHKOBCbKOrO HAa OCHOBI MAPAKOMMNEKCHMX Yncen. 3cyB
NPOCTOpPY Ha OCHOBI AyanbHUX uncen. ObepTaHHA Ha OCHOBI KBaTEPHIOHIB Ta cniHOpIB

Tema 3.3. linepkoMnaeKcHi YMcna gna MoaentoBaHHA KPUBUX | NOBEPXOHb

15 | JIEKLIA 14. Tema: Modento8aHHA crnnaliHo8UX KpUsUX 2
MogfentoBaHHA aHiMaLUiMHMX KPUBMX Ha OCHOBI KBaTepHiOHiB. MogaentoBaHHA i30TPOMHUX
KPUBUX.

16 | JIEKLIA 15.Tema: MoOentosaHHA napamempuvHux noeepxoHs 2
MopgentoBaHHA NOBEPXOHb 33 AOMNOMOrOK KBaTepHioHiB. oBepxHi Ha OCHOBI TeOPIl FBUHTIB.

17 | JIEKUIA1 16.Tema: MoOento8aHHA MIiHIMAAbHUX NOBEPXOHb 2
MogentoBaHHA MiHIMa/IbHUX NOBEPXOHb. MoAentoBaHHA MiHIMANbHUX MOBEPXOHb Ha OCHOBI

i30TPOMHMX KPUBUX.

Tema 3.4. linepKOMNAEKCHI Yncna AN MoaentoBaHHs ¢paKTanis

18 | JIEKLIA 17.Tema: Xaoc ma ¢hpakmanu 2
HeniHiliHi KomnnekcHi BigobparkeHHs. bidypkauii. KBaTepHioHN Ana moaentoBaHHA dpaKTanis.

MpaKTUUHi 3aHATTA

N Ha3Ba NpaKTUYHUX 3aHATb KinbK.
ayAa.rog,
MoaentoBaHHA KPUBOiHIMHUX 06BOAIB 12
MogaentoBaHHA BEKTOPHO-MapaMeTPUYHMX MOBEPXOHb 12
MogentoBaHHA TPUBUMIPHOI CLLEHM 3 OCBIT/IEHHAM 12

6. CamocriiiHa poboTa acnipaHTa

CamocTiitHa poboTa cTyaeHTa (78 rognH) nepesbayae niAroToBKY 40 AyAUTOPHMX 3aHATL Ta KOHTPOJIbHUX 3aX04iB,
npoBeAeHHA PO3PaxyHKiB Ta NiAroToBKa BXigHMX AaHUX A0 poboTw.

Posnoain roann CPC: nigrotoBKa Ao eksameHy — 30 roauH; NiAroToBKa A0 NPAKTUYHOrO 3aHATTA — 27 roguH (1.5
roAvHU Ha NiaroToBKy A0 3aHATTA,18 3aHATL); nigrotoska Ao MKP — 2 roanHun (MKP npoBoguTbca BNpoaosK 12



NIeKUiAHOro 3aHATTA); NiAroToBKa A0 Nekuin - 17 roamH ( 1 rogMHa Ha niaroToBKy A0 nekuji, 17 nekuin),
onaHyBaHHA A0AAaTKOBOI NiTepaTypu - 2 FOAMHMN.

MoniTMKa Ta KOHTPOb
7. MoniTMKa HaBYaNbHOI AUCUUNAIHK (OCBITHbOrO KOMMOHEHTA)

® BigsigyBaHHA NeKui, a TaKoX BiACYTHICTb Ha HMX, He OLIHIOETbCA. BiaBiAyBaHHA NPaAKTUYHUX 3aHATb €
060B’s1I3KOBOO CKNaA0BOIO BUBYEHHA MaTepiany;

® [lpn 3axuUcTi NPaAKTUYHUX POBIT acnipaHT Mae NPOAEMOHCTPYBAaTU pPO3pobAeHUl NporpamHuii Kog Ta
pes3ynbTaTM MOro BUKOHAHHA Ha TecTax, AK 3a34a/eriab niagrotoBaHUxX, Tak i 3anponoHOBaHMX BMKAagadem. Y
BUMNAAKY AMCTaHUiMHOI GOPMM HaBYaHHS 3axMCT BiabyBa€eTbCs HA BiANoBigHIM KoHdepeHUil waaxom
OEeMOHCTpaL,ii ekpaHa.

® [loniTMKa Ta NPUHLMNM akagemiyHoi fob6poyecHOCTi BM3HaueHi y po3aini 3 Koaekcy yecti HauioHanbHoro
TexXHiYHoro yHisepcutety YKpaiHu «KUiBCbKMIA NONITEXHIYHWUI IHCTUTYT iMeHi Iropsa CikopcbKkoro». [leTanbHille:
https://kpi.ua/code.

® Hopmu eTnyHOI NnoBeaiHKM HopMmuM eTUYHOI NOBEAIHKM CTYAEHTIB | NPaLiBHMKIB BU3HaYeHi y po3gini 2 Kogekcy
yecTi HauioHanbHOro TexHiYHoro yHiBepcuteTy YKpaiHM «KWIBCbKMIA MOMITEXHIYHMI HCTUTYT imeHi lrops
Cikopcbkoro». fleTanbHiwe: https://kpi.ua/code.

8. BuAM KOHTPOIO Ta PEATUHIOBA CUCTEMA OLiHIOBAHHA pe3y/bTaTiB HaBuyaHHA (PCO)

1. PeATUHI acnipaHTa 3 KpeguMTHOro moayns po3paxoByeTbea 3i 100 6anis, 3 HMX 50 6aniB cKkiafae cTapToBa WKana.
CTapToBUiA PEUTUHT (NPOTArOM CeMecTpy) CKNaAaeTbes 3 6aniB, WO acnipaHT OTPMMYE 338 BUKOHAHHA NPAKTUYHMX
pobiT (3 poboTn) Ta MKP;
2. Kputepii HapaxyBaHHA 6anis ans 3aBAaHHA MPaAKTUKYMY
Barosuit 6an 3a BUKOHaHHA 3aBAaHb NPaKTUKyMy cKknagae 14 6anis. MakcumasbHa KinbKicTb 6anis 3a BCi 3aBAaHHA
OOPIBHIOE
14 6anis x 3= 42 banis.

BMKOHaHHA KOXKHOMO 3aBAaHHA OLHIOETbCA 3@ HACTYMHUMM KpUTEpiAMMU:
NpaBUAbHICTb OTPUMaHKNX pe3ynbTaTiB — Big 1 o 10 6anis;
3pyYHUI iHTepdenc Kopuctysaya — 1 6anu;
iHTEpaKTUBHE BBeAEHHA napameTpis metoay — 1 6anis;
ANHaMIYHI 3MiHW Ha ekpaHi — 2 6anu;
MiHimanbHa KiNbKiCTb ANA 3apaxyBaHHA NPaKTUYHOrO 3aHATTA ckaagac 8.5 6anis ( 60%)

MaKcMmanbHa KinbKicTb 6aniB 3a KOHTPOAbHY poboTy AopisHioe 8 HaniB. Ha mMoaynbHYy KOHTPOAbHY
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po60Ty BUHOCUTbLCA A,Ba TEOPETUYHUX NMUTAHHA Ta OL4HE NPAKTUYHE.
KoHTposibHa po60Ta OLHIOETLCA HACTYMHUM YMHOM:

NPaBUNbHICTb HANWUCAHHA KOXHOIo TEOPETUYHOIO NUTAHHSA - 2 6anu;

HaZaHHA NPUKNAAY Ha BKa3aHi 3aBgaHHA — 1 6an;

NPaBUAbHICTb PO3B’A3aHHA NPAKTUYHOrO 3aBAaHHA - 2 6anu;

NpPaBWAbHICTb HAaNUCaHHA NcesgoKoay — 1 6an.

HwnN e

3. YMOBM O0NYCKY A0 €K3aMeHY: 3apaxyBaHHsA BCiX pobiT NpakTUKymy. MiHiManbHa KinbkicTb HabpaHux 6anis — 30
(60%).
4. Ha eK3ameHi acnipaHT BUKOHYIOTb MUCbMOBY KOHTPOJIbHY poboTy. EK3ameHaUiliHMiA 6ineT cknagaeTbes 3 ABOX
TEOPETUYHUX MUTAHb Ta OAHOrO MPaKTUYHOrO 3aBAaHHA. BaroBuin 6an KOXKHOrO TEOPETUYHOro NuTaHHAa — 15.
Barosuii 6an npakTMyHoro 3asaaHHA — 20.
MaKcrMmanbHa KinbKicTb 6anis 3a cKlafaHHA eK3ameHy AOPIBHIOE
15 6anis x 2+ 20 6anis =50 6anis.
TeopeTnyHa YacTMHA OLHIOETLCA HACTYNMHUM YMHOM:
1. «BigMiHHO» , NpPaBW/IbHA YiTKO BUKNaZeHa, NoOBHa Bianosiab — (He meHwe 90% noTpibHol iHbopmau,i) — 14-15
banis;
2. «gobpe», 4OCTaTHLO NOBHa BiANOBIAL (He MeHLwe 75% noTpibHoi iHbopmau,ii) — 11-13 6anis;
3. «3aJ0Bi/fbHO», HENOBHA BigNoBiAb (He meHwe 60% noTpibHoT iHPpopmauii) — 9-10 banis;
4. «He3af0BiIbHO», HE3aA40BI/IbHA Bignosiab - 0 banis.
MpaKTUYHe 3aBAAHHA OLHIOETLCA HACTYMHUM YUHOM:
—  «BigMiHHO» , NoBHe, 6be3noMuKkoBe po3B’A3yBaHHA 3aBaaHHA— 18-20 6anis;
—  «pobpe», NOBHe, PO3B’A3YBaHHS 3aBAAHHS i3 HECYTTEBMMM HETOYHOCTAMM — 15-17 Ganis;




«33,40BiNbHOY, 3aBAAHHA BUKOHAHE 3 NeBHUMU Heaolikamu — 12-14 6anis;

«HEe3a[0BiNIbHO 3aBAAHHA HEBMKOHAHO.

5. Cyma cTapToBux 6aniB i 6aniB 3a eK3ameHaLiiHy KOHTPOAbHY pPob0Ty NepeBoAnTbCA 33 AUCUMNANIHY 3rigHO 3
Tabnuueto.

banu:
NPaKTUYHI pob0oTH OuiHka
+ eK3aMeHaLiiHa KOHTPO/ibHa poboTa
100...95 BiamiHHO
94...85 Lye pnobpe
84...75 [Nobpe
74...65 3a40BiNbHO
64...60 JocTaTHbo
MeHwe 60 He3apoBinbHO
€ He 3apaxoBaHi nabopaTopHi poboTn He fonylLeHo

9. JopaTKoBa iHpopmauis 3 gucumnnniHm (0CBiTHbOro KOMMNOHEHTa)

Po3ain 1,2 mictatb dyHAAMEHTaNbHi OCHOBM NOBYAOBM NPOCTOPOBUX TPUBUMIPHUX MOENEN Ta MOXKYTb
6yTn 3apaxoBaHi 3a HafABHOCTI cepTUdikaTiB BigNOBIAHUX KypcCiB 3 KOMN'IOTEpPHOI rpadiku. B AkocTi npuknaay
ONaHyBaHHA dyHAAMEHTa/IbHUMU OCHOBamMM MOXHa B3ATU Kypc Justin Solomon
https://www.youtube.com/c/justinmsolomon/featured

Po6ouy nporpamy HaB4YanbHOI gucuuniiim (cunabyc):

CknageHo 3aB.kad. UTE, a.T.H.,, npod. Aywesoto Hatanieto MukonaisHoto, acuct. Kapaawosum OnekcaHapom
Bagnmosunuem

YxBaneHo Kadeapoto LITE (npotokon Ne 4 sia 08.10.2025)

MoroasKeHo HayKoBoO-meToaMUHO Komicieto KMl im. Iropa Cikopcbkoro 3i cneujanbHocTi 122 (npoTtokon Ne 2 Big,
16.10.2025)
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