gu HauioHanbHMI TEXHIYHUIA YHIBEpCUTET YKpaiHK
«KUTBCbKUA NONITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadegpa undpposux
TEXHONOrili B eHepreTuu,i

BISYANI3ALIA TPA®IYHOI TA TEOMETPUYHOI

IHOOPMALUI

Pob6oua nporpama HaBuyanbHoi gucumnniim (Cnnabyc)

PiseHb BULLOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYAHHA

Pik nigroroBku, cemectp
O6car aucumunniim

CemecTpoBuii KOHTpONb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb
MoBa BUKNnagaHHA
IHpopmauia npo
KepiBHMKa Kypcy /
BUK/1aAauviB

Po3mileHHA Kypcy

PeKBi3nTK HaBYa/IbHOI AUCLUUNAIHU

D pyruit (O0CBiTHLO-HaYKOBWMIA)

F IHpopmaLiliHi TexHoNOTii

F3 Komn'toTepHi Hayku

Komn'toTepHi HayKku

Ob6os’a3koBa

OYHa(aeHHa)

1 Kkypc, 1 cemecTp

4 kpeoumu EKTC (nekuii - 30, nabopaTopHi pobotn - 14, CPC - 76)
M.K.p., PTP, 3anik

http://rozklad.kpi.ua

YKpaiHCbKa

NekTop: 3aB.Kad. UTE,4.7.H., npodecop Aywesa Hatania MukonaiBHa,
email: nataauscheva@gmail.com

JNlabopaTtopHi 3aHATTA: acucteHT, Kapgawos OnekcaHap Bagmumosny,
email: brian.stadford@gmail.com

https://campus.kpi.ua

Mporpama HaB4Ya/bHOI AUCUUNAIHU

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

MeTol0 KpeauTHOro moayna € HabyTTa 3HaHb, YMiHb Ta HaBMYOK 3 Bidyasisauii rpadiyHoi Ta reomeTpUYHOI

iHpopMaLii Ta popMyBaHHA y MaricTpiB KOMNeTeHTHOCTEN Y BignosiaHocTi o OHM.

3K01 3paTHICTb £,0 abCTPAKTHOrO MUCIEHHA, aHai3y Ta CMHTE3Y.
3K 02 3[aTHICTb 3aCTOCOBYBATU 3HAHHA Y NPAKTUYHUX CUTYaL,iAX.
3K 05 34aTHICTb BYMTMCA M OBOIOAIBATU CY4aCHUMM 3HAHHAMM.
3K 07 34aTHICTb reHepyBaTH HOBI igei (KpeaTUBHICTb).
®K 01 YCBifOMNEHHA TEOPETUYHMX 3acag, KOMN IOTEPHUX HaYK.
34aTHICTb BUKOPWUCTOBYBATM MAaTEMATUYHI METOAMN ANA aHani3y dopmanisoBaHUX moaenen
PR O3 npeameTHoi obnacTi.
3paTHICTb po3pobasATH, ONUCYBATH, aHaNi3yBaTK Ta ONTUMI3yBaTU apXIiTEKTYPHI pilleHHSs
PROS iHbOpMaLiMHUX Ta KOMM'IOTEPHUX CUCTEM PI3HOrO NPU3HAYEHHS.
30aTHICTb 10 YAOCKOHA/IEHHA Ta PO3POBKM aNropUTMIB KOMM' OTEPHOT rpadikn, yMiHHS
PK 18 3aCTOCOBYBATM iX Nifg, Yac CTBOPEHHA peanicTUUHNX 306pakeHb 06’EKTIB HABKOIULLHBOIO
cepenoBuLa 4NA cMcTemM KoMmn'toTepHOT rpadiku.

B pe3y/nbTaTi 3aCBOEHHA KPeaUTHOro MoAayna MaricTpyM matoTb NPOAEMOHCTPYBATU TaKi NPOrpamHi pesyabTaTu
HaBYaHHA:



http://rozklad.kpi.ua/
https://campus.kpi.ua/

MaTu cneuianizoBaHi KOHUENTYabHi 3HAHHA, WO BKAOYAOTb Cy4YacHi HayKoBi 3406yTKK y coepi
MNPH 01 KOMM'IOTEPHUX HAYK | € OCHOBOIO A1 OPUTiHA/IbHOrO MUCNEHHA Ta NPOBEAEHHA A0CANIAXKEHD,
KPUTUUYHE OCMUCAEHHA Npobiem y chepi KOMN'OTEPHMX HAYK Ta HA MeXKi rany3ei 3HaHb.

MaTu cneuianisoBaHi yMiHHA/HAaBMYKM PO3B’A3aHHA Npobaem KOMN' IOTEPHMX HaYK, HeobXiaHi ann
MPH 02 nposeAeHHA AoCNiAKeHb Ta/abo NpoBaAXeHHA iHHOBALIMHOI AiANbHOCTI 3 METO PO3BUTKY
HOBMX 3HaHb Ta Npoueayp.

MNPH 07 Po3pobnaTu Ta 3acTocoByBaTM MaTeMaTMUYHIi MeTOAM ANs aHanisy iHpopmaLinHUX moaenen.

MNPH 08 Po3pob6aaTn matemaTuyHi mogeni Ta MeToamM aHanisy AaHux (BKAHOYHO 3 BE/IMKUMM).

[PH 09 Po3pobnaTn anropntmivHe Ta nporpamHe 3abesneyeHHA AN aHani3y gaHuX (BKAKOYHO 3
BEJINKMMMU).

APH 11 CTBOpPIOBATU HOBI aNrOPUTMM PO3B’A3yBaHHA 33434 Y chepi KOMN'IOTEPHUX HayK, OLiHIOBATH X
epeKTUBHICTb Ta 0OOMeKEeHHSA Ha iX 3aCTOCyBaHHA.

MNPH 12 MpoeKTyBaTK Ta CynpoBOAKYBaTM H6a3n AaHUX Ta 3HAHb.

MNPH 14 TecTyBaTK NporpamHe 3abesneyeHHs.

36upatu, popmanisyBati, cUCTeMaTU3yBaTHM | aHaNi3yBaTM NoTpebu Ta BUMOTrK A0 iHpopmauinHoi

MNPH 18 .
abo Komn'loTePHOI CUCTEMMU, LLLO PO3POBAAETLCA, EKCNNYATYETLCA UM CYNPOBOAMKYETLCA.

APH 19 AHani3yBaTN Cy4aCHUM CTaH i CBITOBI TEHAEHL,T PO3BUTKY KOMN'IOTEPHMX HayK Ta iIHGOPMALLIMHNX
TEXHOJIOTIN.

YaoockoHanoBatM asropuTMn Ta MNPOBOAMTU Bi3yanisalilo TPUBUMIPHMX OO’EKTIB 3a ymoBMU
MPH 27 TBEPAOTINbHOrO MoAeNtoBaHHsA; byayBaTn peanicTUYHi 306parkeHHA 06’eKTiB Ta HAaBKO/IMLWIHBLOTO
cepenosumLa.

3rigHO 3 BMMOramu NPorpammn HaB4aNbHOI ANCUMNAIHU MAriCTpM MNiCNA 3aCBOEHHA KPeAUTHOro MoaynA
MalOTb NPOAEMOHCTPYBATH:
3HAHHA MeTOoAiB MOAENOBAHHA Ta Bi3yanisauii TpMBMMipHUX 06’ EKTIB:

- FEOMETPUYHOI0 MOE/IIOBAHHA KPMBMX Ta NOBEPXOHb Ha OCHOBI TEOPIi cnaanHiB;

- MOZe/1t0BaHHA MOBEPXOHb HAa OCHOBI BMOPAAKOBAHOIO Ta HEBMOPALKOBAHOIO KapKaca TOYOK;

- Bi3yanisau,ii 06’eKTiB Ta HABKO/IMLIHBLOIO CEPELOBMLLA HA OCHOBI CMeLiani3oBaHMX Mogesel OCBITAEHHA.
8MIiHHA:

- po3pobATU TA YAOCKOHANOBATU METOAN TPMBUMIPHOFO MOAENOBAHHA 15 BUPILLEHHA TEOPETUYHUX i

NPUKAAZHMX 33434 32 YMOBU CTBOPEHHA reoMeTpUYHNX moaenein ob’ekTis i npoLecis ;

- PO3pP06NATU rpadiyHi NPOEKTM, 3aCTOCOBYHOUM NPOrPamHi 3acobu cTBopeHHA rpadiyHMx 06’ eKTiB 3a yMOBHU

BUpPiLLEHHA 3a4ay4 BisyanisaLii, BMpilyBaTK 3aga4i Knacuoikau,i;

- Bi3yanisau,ii TpouBMmMipHMX 06’ €KTiB.
doceio:

- BWKOPMUCTAHHA MEeTOAiB MOLE/NOBAHHA KPMBUX Ta NOBEPXOHb ANA BidyanidaLii TEXHIYHUX 06’eKTiB;

- pO3pO6KM NPOEKTIB, 3aCTOCOBYHOUM TEXHIYHI Ta NPOrpamHi 3acobu peanisauii cTaTUYHUX Ta AUHAMIYHUX

npoLecis.

2. TpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNANIHN

Y CTPYKTYPHO-/0TiYHIM CXeMi HaBYaHHS 3a3HaYeHa gMCLMN/iHA PO3MillleHa Ha 1 Kypci NiAroToBKKM MaricTpis.
CTpyKTypa BMKNaAaHHA NobyaoBaHa TaKUM YMHOM, W06 BUBYEHHA OUCUMMNAIHM MANO TEOPETUYHE Ta MPaKTUYHE
CNpAMYBaHHA.

BMBUYEHHS KpeguTHOro moayna 6a3yeTbcs Ha 3HAHHAX, WO OTPMMAHHI Nifg Yac HOPMaTUBHOI MiArOTOBKM
6akanaBpa 3a cneuianbHicTio 122 «Komn’toTepHi Haykn», a came “Anroputmisauis Ta nporpamyBaHHa”, “YncenbHi
metoan”, “ O6'eKTHO-OpieHTOBaHe nporpamyBaHHA”, “TexHosorii po3pobKn nporpamHoro 3abesneyeHHA” Ta
Habynun NeBHOro AOCBIAY Y NPOrpamyBaHHi.

OcHoBa yBara NpUAINAETLCA 3aCTOCYBaHHIO CheuialbHUX MaTeMaTUYHWMX 3HaHb Aaa  KOMM'toTepHoi
rpadiku, moaentoBaHHA Ta Bisyanisauii. MaTepian Kypcy € OCHOBO AN BUKOHAHHA KYPCOBUX POBIT 3 AMCLMNAIH,

Ae HeobxigHa Bi3yanisauis po3pobatoBaHMX 06’EKTIB Ta NpoLeciB.



MaTtepian gaHoi gucumMnAiHU Moxke ByTM BUKOPUCTAHUIM AN AOCAIAXKeHb Ta Bi3yanisauii pe3yabraTiB npu

BMKOHaHHI marictepcbKoi aucepTauii (MO 13) .

3. 3micT HaBYaNbHOI AUCUUNAIHN

B gmucumnnini BUBYaKOTLCA TaKi TEMU:
Po3gin 1. leomeTpryHe MoAENOBaHHA TPUBUMIPHUX 06’EKTIB

Tema 1.1. 3acTocyBaHHA KOMN'tOTEPHOI rpadiku

Tema 1.2.Teopia nepeTBopeHb i Knacudikauis reomeTpiit
Tema 1.3. leomeTpmnyHe mogentoBaHHA KPUBUX

Tema 1.4. MNpoeKuitoBaHHA

Tema 1.5. leomeTpmnyHe moaentoBaHHA NOBEPXOHb
Tema 1.6. ®pakTanbHa reomeTpia npupoam

Po3pgin 2. Bizyanizauia TpuBnMMipHMX 306 parkeHb

Tema 2.1. BuganeHHa HEBUANMMMUX NiHIN Ta NOBEPXOHb
Tema 2.2. NobyaoBsa peanictTMyHOro 306parkeHHsn

4. HaBu4anbHi matepianu Ta pecypcu

ba3soBa nitepartypa

1.

Donald D. Hearn, M. Pauline Baker, Warren Carithers Computer Graphics with Open GL 4th Edition, 2014-812
p. Pexxum pgoctyny :
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. MatematuyHe 3abe3neyeHHs NPorpamHoro iHCTpymMmeHTapito
PO3PO6KM CUCTEM EKOJIOFYHOrO MOHITOpPUHIY: MoHorpadia. Kuis: KMl im. lropa 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.

Kypb6atosa I. M. AndepeHujanbHa reomeTpis.. — Ogeca :0aec. Hau. yH-T im. |. . MeuHunkoBa, 2020. — 66 c.
Donald D. Hearn, M. Pauline Baker Computer Graphics, 2014 - 662 p. Pexum goctyny
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 : HaBYanbHUIA NOCIBHUK : B 2-X KH.2. / YKnapaui : Totocbko O.B., MukutuiumH A.l.,
Cryxnak MN.[. — TepHoninb : TepHONiNbCbKMIN HALLIOHAIbHUI TEXHIYHWUI YHIBEpPCUTET iMeHi IBaHa Myntona, 2017
—304c.

[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.

HaByanbHUIA KOHTEHT

5. MeToaunKa onaHyBaHHA HaBYaNIbHOI AUCUMNAIHU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHaTTA


https://archive.org/details/DonaldHearnM.PaulineBakerComputerGraphicsBookFi.org/mode/2up
https://math.hws.edu/graphicsbook/
https://www.researchgate.net/publication/273372869_The_classical_theory_of_minimal_surfaces
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Ha3Ba Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

Kinbk.
ayAa.roa.

Po3gin 1. leomeTpuuHe moaentoBaHHA TPUBUMIPHUX 06’ eKTIB
A p 4, p p

Tema 1.1. 3actocyBaHHA Komn'toTepHOi rpadiku

JIEKUIA 1 Tema: Bcmyn 0o ducyunaiHu
3acTocyBaHHA Komn'toTepHOi rpadiku. MNepeaymoBm CTBOPEHHA FEOMETPIN.

Tema 1.2.Teopisa nepeTBopeHb i Knacudikauis reomeTpii

JIEKUIA 2. Tema:Knacugikayis nepemeopeHs
BinobparkeHHs. 3acTocyBaHHA nepeTBopeHb KoopAuHaT. OCHOBHI rpynu nepeTrBopeHb Ta iX
iHBapiaHTM: TONO/OriYHI, BipauioHanbHi, NPOEKTUBHI, adiHHi, eBKNiA0BI.

JIEKUIA 3. Tema:/liHiliHi nepemeopeHHA 8 BeKMOpPHO-NapamempuyHil popmi

EBKNiA0Bi NnepeTBopeHHn: 3cyB Ta 0bepTaHHsA. ApiHHI nepeTBOpPeHHSA. [POEKTUBHI NepeTBOPEHHSA
npoctopy. OpgHopigHi KoopauHatM. OCHOBHI 3aneXHOCTi Teopii nepeTBOpeHb: MNOoAiNeHHA
BiAPi3Ky, NPOCTe BiAHOLWEHHA TPbOX TOYOK, CK/IaZHEe BigHOLWEHHA YOTUPbOX TOYOK.

Tema 1.3. leomeTpryHe moaentoBaHHA KPUBUX

JIEKUIA 4. Tema: Kpusi Opy2020 ma mpemoso20 rnopsoKy

Mapabona, rinepbona Ta ix Bnactmeocti. Kpmsi Il nopsaka y iHXeHepHOMy BUraaai Ta y dopmi
Besbe. padiyHa nobygoBa KpuBUX APYroro nopAaky. 3arasbHi BigomocTti npo Kpwusi |l
nopaaky.Kpwmsi lll nopagKy y iHxXeHepHoMy BUrnagi Ta y surnagi besbe. MNepexia, Big iHXeHepHOro
MeToay 3aBAaHHA A0 KpuBux besbe. MpadivuHa NobyaoBa KPUBUX TPETLOTO NMOPALKY.

JIEKLIA 5. Tema: MapamempuyHi Kpusi ma memoo 06800is

KpuBi y dopmi bepHwTeHa-besbe. Kpusi y ¢popmi PepriocoHa. MeTtoa obsogis. Mobynosa
rnagkoro obsoay 3 TNAAKICTIO nepworo Ta Apyroro nopsaaky. ECKi3He npoeKTyBaHHS.
dyHaameHTanbHi cnnanHun. CnnaliHm KoxaHeka-bapTtenca. B-cnnaHu. NURBS-cninaiHum.

Tema 1.4. MNpoeKuitoBaHHA

JIEKLIA 6. Tema: lNapanenvHe npoekyito8aHHA

OcHOBHI BMAM NpoeKuitoBaHHA. [lapanenbHi npoekuii. AKCOHOMETPUYHI NpPOoeKLii, AMmMeTpisa,
i3omeTpis, TpumeTpisa, opTorpadivHi npoekLii. KocokyTHi napanenbHi npoekKuii. KabiHe, KaBanbe.
LleHTpanbHe NpoekuitoBaHHA (NepcnekTunea).

Tema 1.5. TeomeTpmyHe moaentoBaHHA NOBEPXOHb

JIEKLIA 7.Tema: MosepxHi Opy2020 ma suwiux rnopAoKie

TpuocHMin enincoig, ogHO- Ta ABONOAOCHUI eninTu4YHKiA rinepbonoig, enintTuyHMin napabonoig,
rinepboniyHmin napabonoig. BiniHiiHa nopuis NoBepxHi, Top, NiHiiYaTa MOBEPXHS, NPAMMIA
renikoig,.

JIEKLIA 8 . Tema: Modento8aHHA YoMUpUuKymHux nopuiti
MeToam 3aBAaHHA noBepxoHb. Mopuii Besbe Ha 6asi KpMBUX A[PYroro Ta TPETbOro NopPALKY
MogentoBaHHA NMOBepPXOHb 3agaHnx Kpmeumu Il Ta Il nopagKy y 3aranbHomy Buraagi. Mopuii
nosepxHi 3a PepriocoHom. Mopuii NoBepxoHb 3a KyHcom.

Tema 1.6. PpaKranbHa reomeTpia npupoam

JIEKLIA 9.Tema: Pexypcia ma ¢ppakmanu

Teopia «xaocy». MoHATTA camonoibHOCTi. BU3HaueHHs NoHATTA «dpakTan». Metog, L-cuctem.
Cuctemu itepyemnx dyHKUin (IFS) Ha npuKknaai «rpu xaocy» .3aMOLLEHHA MNAOWMHKU. TOHATTA
«dpaKTasbHa PO3MipHiCcTb». Po3mipHicTb nogibHocTi, MiHKoBCbKOro. Po3paxyHOK po3mipHocCTi
¢dpaKTanbHUX 06'eKTIB.

Po3gin 2. Bizyanizauia TpuBuMipHMX 306parkeHb

Tema 2.1. BUaaneHHs HeBUANMMX NiHiN Ta NOBEPXOHb




10 | J/IEKUIA 10.Tema: Mobydosa Kommn'tomepHux 306paxdceHs npu meepoomisieHOMY NpoeKmye8aHHiI 2
3acTocyBaHHA Komn'toTepHoi rpadikn. TBepaoTinbHe NpoeKTyBaHHA. KOHBeEp Bi3yanisalil.

11 | JIEKUIA 11.Tema: BudaneHHsA He8UOUMUX AiHill ma nogepxoHb 2
OCHOBHi MeToaM BUAANEHHA HEBUAMMMX NiHiA. AAropuTm nnasatodoro obpito. Anroputm Z-
6ydepa. Anroputm Pobeprca.

12 | JIEKUIA 12.Tema: BudaneHHs He8UOUMUX AiHill ma nogepxoHs 2
ANrOpUTM  PALKOBOTO CKaHItOBAHHA. ANTOPUTM XYAOXHMKA. ANTOPUTM TpacyBaHHA NMPOMEHIB.
ANropuTM PAAKOBOrO CKaHilOBAHHS ANA KPUBOiIHIMHUX NOBEPXOHD.

Tema 2.2. Nobyaosa peanictTMyHOro 306parkeHHsn

13 | JIEKUIA 13. Tema: Mobydosa npocmoi modeni oceimsaeHHs. 2
®isnyHi Ta  ncuxosoriyHi npouecu nobyaoBu peanicTUYHMX 306paxkeHb. lpocTta moaenb
OCBITNEHHA.

14 | JIEKLUIA 14. Tema: 3agapbysaHHA nonieoHAAbHOI cCimKu 2
OaHoToHoBe  3adapbysaHHA.  3adapbysBaHHA  meTogom [ypo. 3adapbysaHHA DoHra.
XapaKTepucTmKa TiHei.

15 | JIEKUIA 15.@akmypa. 1
TekcTypa. HaHeceHHs y30py Ha rnaaKy nosepxHto. MeTog 36ypy Hopmani.
16 | ModynbHa KoHMponbHa poboma 1

NabopatopHi poboTn

N Ha3zBa NpaKTUYHUX 3aHATb KinbK.
aya.ron,

1 | NepeTBOpeHHs 06’eKTiB 2

2 | MogentoBaHHA KpUBONiHIMHUX 06BOAIB 2

3 | MogentoBaHHA BEKTOPHO-NapaMeTPUYHMUX NOBEPXOHb 4

4 | Nobyposa ¢ppaKTanis 2

5 | MogentoBaHHA TPMBUMIPHOI CLLEHM 3 OCBIT/IEHHAM 4

6. CamocriiiHa po6oTa acnipaHTa

CamocrTiiHa poboTa cTygeHTa (76 roamH) nepeabayac NiaAroToBKY 40 ayAUTOPHUX 3aHATb Ta KOHTPO/IbHUX 3aX04iB,
NpoBeAEeHHA PO3paxyHKiB Ta NiAroTOBKAa BXiAHMX AaHWX 40 poboTu.

Posnogin rognnH CPC: nigrotoBKa A0 3aniky — 6 roanH; BUKOHaHHA PP — 15 roauH; niarotoska 4o nabopaTopHoi
po6otn — 14 (1 roamHa Ha KOXKHY ayaAUTOPHY roauHy); nigrotoBka go MKP — 2 roguHu; niarotoska go nekuii — 14

rogmMH (1 rogMHa Ha KOXHY NeKL,ito, MoOUYMHaUM 3 Apyroi), ), OMaHyBaHHA A0AATKOBOI NiTepaTypu - 25 roanH.

MoniTMKa Ta KOHTPOJIb
7. TMoniTMKa HaBYaNbHOI AUCLUNIHU (OCBITHBOrO KOMNOHEHTA)

e BigsigyBaHHA NneKuin, a TaKOXK BiACYTHICTb Ha HWMX, He OLIHIOETbCA. BiaBigyBaHHA NnabopaTopHUX 3aHATL €
060B’A3KOBOIO CKNAA0BOIO BUBYEHHA MaTepiany;

® [lpu 3axucTi nabopaTopHUx PoBIT CTYAEHT MaE NPOAEMOHCTPYBATM PO3POOAEHMI NporpamHuiA Kog Ta
pe3ynbTaTv MOro BUKOHAHHA Ha TecTax, AK 3a34aneriab NigroToBaHMX, Tak i 3anponoHOBaHMX BUKIagavem. Y
BUNAZKYy AMCTaHUiAHOI GOPMW HaBYaHHA 3axMCT BiAbyBaeTbCA Ha BiANOBiAHIM KoHdepeHLUil waaxom
OEMOHCTpaLii ekpaHa.

e [loniTMKa Ta NPUHUMNM akaaemiyHoi Ao6poYecHOCTI BM3HauyeHi y po3aini 3 Koaekcy 4yecTi HauioHanbHoro
TexXHiYHoro yHiBepcuteTy YKpaiHn « KUIBCbKMI NONITEXHIYHWI IHCTUTYT iMeHi Iropa CikopcbKkoro». [JeTanbHile:
https://kpi.ua/code.

e Hopmu eTnyHoi noseaiHkM Hopmm eTUYHOI NOBEAIHKN CTYAEHTIB | NPALiBHMKIB BU3HAUYEHI y po3aini 2 Kogekcy
yecTi HauioHanbHOro TexHiYHoro yHisepcuteTy YKpaiHM «KWUIBCbKMIA MOANITEXHIYHWUI THCTUTYT imeHi Irops
Cikopcbkoro». fetanbHiwe: https://kpi.ua/code.



8. Buau KOHTPOAIO Ta PEATUHIOBA CUCTEMA OLiHIOBAaHHA pe3ynbTaTiB HaBuyaHHA (PCO)

1. PEeATHHr cTyaeHTa 3 KpeauUTHOro Moaynsa po3paxoByeTbea 3i 100 6aniB. CTapToBUIA PENUTUHT (MPOTATOM CEMECTPY)
CKlaZa€eTbeA 3 6aniB, LLO MaricTp OTPMMYE 33 BUKOHAHHSA nabopaTtopHux pobiT (5 pobiT), PIP Ta MKP:
Po3nogin 6aniB HaBeaeHo B Tabauu,:

MakcumanbHa KinbKictb
PoboTu . . . 2
6aniB 32 BUKOHAHHA OAHiEl po6oTH
NabopaTtopHi pobotn 1 -5 15 75
MopaynbHa KOHTPOJIbHA poboTa 10 10
Po3paxyHKoBo-rpadiyHa poboTa 15 15
100

banu BigHimatoTbCA 3a:

1) HeonTumanbHUiA anropuTm — 10% Big, MakCMManbHOI KinbKocTi 6anis;

2) HeonTUManbHI CTPYKTYpU NpeacTaBneHHs iHhopmauii — 10% Big MaKcMManbHOI KilbKoCTi B6anis;

3) HeHagaHy abo HeBipHy BiAnoBiAb Ha 3anuTaHHA — 20% Bi4, MaKCMMaNbHOI KinbKOCTi 6anis Npu 3axmcTi
nabopatopHoi pob6oTh abo 100% - Ha KOHTPONLHIN POBOTI.

MaKcmMmanbHa KinbKicTb 6anis 3a po3paxyHKkoBo-rpadiuHy poboTy gopiBHoe 15 6anis.
OuiHIOBaHHA po3paxyHKoOBOT poboTH BigOyBaTUMETLCA HAa OCHOBI aHani3y HacTynHMUX GakTopiB:
® HaABHICTb pO3paxyHKoOBUX Gopmy;
®  HAABHICTb NPOMIKHMX PO3PAXYHKIB;
e ¢dopmaT NogaHHA BignNoBIAl;
® pPaBWUIbHICTb BUKOHAHHSA aHaNITUYHOT YacTMHM poboTy;
® MPaBW/bHICTb BUKOHAHHA iNKOCTPAaTUBHOIO MaTtepiany;
e  [OTPMMaHHA BUMOT W40 0POPMAEHHA Ta CTPYKTYpU poboTu.

«BiOmMiHHO», NOBHE NPaBUAbHE BUKOHAHHA pob0TH y BiANOBIAHOCTI A0 3a3HAaYEeHMX BUMOT Ta KpuTepiis — 15 6anis;
«yre Oobpe», NOBHE BMKOHAHHA pPOOOTU Yy BIANOBIAHOCTI A0 3a3HAYEHUX BMMOT, HE3HAYHi MOMMUJIKU Y
po3paxyHkax — 12-14 6anis

«/lobpe», NoBHE BUKOHAHHA PO60TKM, HE3HAUYHI MOMUKM Yy PO3PaxyHKOBMX GOpPMynax Ta/um y po3paxyHKax, nesHa
HeBigNOBIAHICTb 3a3HAYEHNUM BUMOram Ta Kputepiam — 10-11 6anis;

«3a008i16HO», NOBHE BUKOHAHHA PO6OTM, MOMUAKM Y PO3PaXYHKOBUX GOpMyax Ta/um y pospaxyHKax, nesHa
HeBiANOBIAHICTb 3a3HAYEHNUM BUMOram Ta KpuTepiam — 9 6anis;

«/JocmamHb0», HeNoBHe Ta/un HenpaBuIbHE BUKOHAHHA POHOTH, CYTTEBA HEBIAMNOBIAHICTb 3a3HaYEHMM BUMOTram
Ta KpuTepiam — 8 6anu;

«He3adosinbHO», HeNoOBHe Ta/uM HenpaBWAbHE BMKOHAHHA PO6OTM, HEBIAMNOBIAHICTb 3a3HAYEHMM BMMOram Ta
KpuTepiam — 1-7 6anis;

«Pobomy He 3apaxosaHo», poboTa He Bignosiaae BapiaHTy — 0 6ani..

2. KaneHgapHuii KOHTPOAb NPOBOAMTLCA ABiYi Ha CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHy BMKOHAHHA BUMOT

cmnabycy:
KouTeniii Mepwunia KaneHpgapHUi Dpyruit KaneHpapHwuii
putep KOHTPO/Ib KOHTPO/Ib
Tepmin kanenaapHoro TuxpeHb 7-8 TuxaeHb 14-15
KOHTPO/IIO
Ymosu OTprma.HHﬂ 2 24 6anum > 45 6anis
NO3UTUBHOI OLiHKM

3. YM0oBM A0NYCKY A0 3a/iKy: BiACYTHiCTb 3aboprosaHocTelt 3 1abopaTtopHUx pobit 1 - 5.

CTy4eHTH, AKi BUKOHA/IM YMOBW AOMYCKY A0 3a/iKy Ta MaloTb PeUTUHIroBy ouiHKYy 60 i binbwe 6anis, oTpUMYyOTb
BignosigHy no HabpaHOro penTUHrY OLUiHKY 6e3 foAaTKoBUX BUNPOOYBaHb.

3i cTyaeHTamMM, SKi BUKOHaNM yMOBM AOMYCKY A0 3aniKy Ta MaloTb PeWTUHIOBY OLIHKY meHLe 60 6anis, a
TaKOX 3 TUMM CTYAEHTaMM, XTO BarKa€e NigBULLNTM CBOKO PEUTUHIOBY OLHKY, Ha OCTAaHHbOMY 32 PO3KN3A0M 3aHATTI
3 AMCUMNAIHW B CEMEeCTpi NPOBOAUTLCA CEMECTPOBUIA KOHTPO/b Y BUTAALI 3aNiKy.



4. Bignosigb Ha 3aniky ouiHoeTbea y 100 6anis. 3anikoBa poboTa CKAaAAETLCA 3 O4HOMO TEOPETUYHOIO NUTAHHSA Ta
0JHOTOo NPaKTUYHOro 3aBAaHHA. BaroBuii 6an TeopeTnyHoro nutaHHsa — 50 6anis, 3aBgaHHs — 50 6ani..
TeopeTUYHa YaCTUHA OL,HIOETbCA TAaKUM YNHOM:
- NPaBWJIbHA YiTKO BUKNageHa, NoBHa Bignosiab — (He meHwe 90% noTpibHoi iHpopmau,ii) — 45-50 6anis;
- AOCTaTHbO NOBHa BiANoBiAb (He meHwe 75% noTpibHoi iHpopmau,ii) — 38-44 6anu;
- HENoBHa BianoBigb (He meHwe 60% noTpibHoi iHpopmau,ii) — 30-37 6anis;
- He3aAoBiNbHa Bignosigb — 0 banis.
MpaKTUYHe 3aBAAHHA OLIHIOETLCA TAKUM YNHOM:
- NOBHe, 6e3noMunaKoBe po3B’A3yBaHHA 3aBAaHHA — 45-50 6anis;
- MOBHe, po3B’A3yBaHHSA 3aBAaHHSA i3 HECYTTEBUMUM HeBignosigHocTaMKU — 38-44 Banu;
- 3aBAaHHA BUKOHaHe 3 NeBHMMM Hegonikamu — 30-37 banis;
- 3aBAaHHA He BUKOHaHo — 0 banis.
5. PenTUHroBa oLiHKa 33 OCBiTHIi KOMNOHEHT 33 Da)KaHHAM CTyAeHTa BU3HAYaETbCA OAHMM 3 TaKMX Cnocobis:
1) KinbKicTb 6anie, OTPUMAHMX 32 MOTOYHWUI KOHTPOb, ab0
2) pe3ynbTaT BUKOHAHHSA 3a/1iIKOBOT KOHTPOJIbHOI pob0TH (TOAi He BpaxoByOTbCA 6ann, OTPMMaHi B cemecTpi).
Pe3ynbTaTM KOHTPOAbHMX 3aX04iB AOCTYMHI 4O O3HAMOMIEHHA aBTOPM30BAHUM KOPUCTyBadYam B iX 0cOBMCTUX
KabiHeTax aBTOMaTU30BaHOi iIHGOPMALLIMHOT cucTeMU «ENEKTPOHHMI Kamnyc».
Tabauua nepeBeaeHHA PeUTUHrOBUX 6aniB y OLHKY 33 YHIBEPCUTETCbKOIO LUKA/I0H0:

00000
Kinbkictb 6anis OuiHka
100...95 BiamiHHO
94...85 Oyxe nobpe
84...75 [obpe
74...65 3a40BiNnbHO
64...60 JocTaTHbo
MeHwe 60 He3apnoBinbHO
He BMKOHaHi ymoBM JOMNYCKY He gonyuweHo

9. JdopatKoBa iHpopmauis 3 gucumnnniHm (OCBiTHbOro KOMMNOHEHTa)

Po3ain 1,2 mictatb dyHAAMEHTaNbHi OCHOBM NOBYAOBM NPOCTOPOBUX TPUBUMIPHUX MOENEN Ta MOXKYTb
6yTn 3apaxoBaHi 3a HaABHOCTI cepTUdikaTiB BigNOBIAHUX KypciB 3 KomnN'tOTepHOT rpadiku. B sKocTi npuknagy
OMNaHyBaHHA dyHOAMEHTanbHUMU OCHOBaMM MOKHa B3ATU Kypc Justin Solomon
https://www.youtube.com/c/justinmsolomon/featured

Po6ouy nporpamy HaBYanbHOI gucuuniiim (cunabyc):

CknageHo 3aB.kad. UTE, a.T.H., npod. Aywesoto HaTtanieto MukonaisHow, acuct. Kapaawosum OneKkcaHapom
Bagnmosunuem

YxBaneHo Kadeapoto LITE (npoTtokon Ne 22 Big 17.06.2026)

NoroaskeHo HMKY-F3 KMl im. Iropsa Cikopcbkoro (npoTtokon Ne 10 Big 30.06.2026).


https://www.youtube.com/c/justinmsolomon/featured

