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PeKBi3UTK HaBYaNbHOI AUCLUNAIHU
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12 IHdopmaLiiHi TexHonorii

122 Komn'toTepHi HayKu

Lndpposi TexHoNOTii B eHepreTuLi

HopmaTumBHa

O4YHa(aeHHa)

4 Kypc, OCiHHIN cemecTp

4 kpegutn EKTC / 120 roa,.: nekuii- 36, nabopaTtopHi pobotn — 18 roa.,
camocTiliHa poboTta — 66 rog,

M.K.p.,eK3aMeH
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NabopaTtopHi 3aHATTA: 3aB.Kad. UTE, A.T.H., npod. Aywesa Hatania MunkonaisHa,

email: nataauscheva @gmail.com, acucteHT, Kapaawos OnekcaHap Bagnmosuy
email:alexanderkardashov3@gmail.com

https://campus.kpi.ua

Mporpama HaB4YaNAbHOI AUCLUNAIHM

1. Onwuc HaBYanbHOI AUCUUNAIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/IbTaTU HaBYAHHA

MeTolo KpeauTHoro moayna € GopmMyBaHHA y CTYAEHTIB KOMNETeHTHOocTen Yy BignosigHocTi go OMM.

3K 1 3[aTHIiCTb A0 abCTPAKTHOrO MUCAEHHSA, aHaNi3y Ta CMHTE3Y

3K 2 34aTHICTb 32CTOCOBYBATM 3HAHHA Y NPAKTUYHUX CUTYaLLIAX

3K 3 3HaHHA Ta PO3yMiHHSA NpeaMeTHOT 061acTi Ta po3ymMiHHA NpodecinHoT AiANbHOCTI

3K 6 34aTHICTb BUNTUCA | 0BONOAIBATM CYHaCHUMM 3HAHHAMM

3K11 3[aTHICTb NPMIAMATK OOr'PYHTOBAHI pilLeHHs

3K 13 34aTHICTb A4iATU HA OCHOBI ETUYHUX MiPKYBaHb
3[aTHICTb 40 3aCTOCYBAHHSA NPUHLMMIB, METOLIB | aAropUTMiB KOMM'toTePHOT rpadikn, ymiHHSA

K 19 3aCTOCOBYBATH iX Nig Yac po3pobku rpadiuHnx iHTepdelicie, ANA reOMeTPUYHOro MOAENIOBaHHA Ta

Bi3yanisauii

B pesynbTaTi 3aCBOEHHA KPeAMUTHOro MOAYAA CTYAEHTM MatoTb NPOAEMOHCTPYBATU TaKi NporpamMHi pesynbTatu

HaB4YaHHA:
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3actocoByBaTM 3HaHHA OCHOBHMX GOpPM i 3aKOHIB abCTPAKTHO-NOMYHOTO MWCNEHHA, OCHOB
neP1 MeToA0/10rii HayKOBOro MisHaHHA, GopmM i MeToAiB BWAYYEHHA, aHanizy, obpobKM Ta CUHTEe3sy
iHpopMmaLii B npeameTHilt obnacTi Komn'toTePHUX HayK.

BMiTK 3acTOCOBYBaTU METOAM KOMN'IOTEPHOI rpadikn Ta reoMeTpuyHe MoLentoBaHHA Npu po3pobui
rpadiuHmx iHTepdelicis.

3riaHO 3 BMMOramm nNporpamm HaBYaJIbHOI AUCLMMNIHW CTYAEHTWU NiCNA 3aCBOEHHA KPeAUTHOro moayns

np 20

MatoTb NPOAEMOHCTPYBATH TaKi pe3ynbTaT HaB4YaHHA:

3HAHHA: HOBITHIX TeXHOOTiN B chepi Komn'toTepHOi rpadikm, a came meToaiB MOAENOBAHHA KPUBUX NiHIN; meToAiB
MOZEeNtoBaHHA NMPOCTUX NOBEPXOHb ; METOAIB MPOEKLitOBAHHA; anroputmm nobynosn GppakTanbHUX 3006parkeHb;
METOAM NiHIMHUX Ta HEeNIHIMHUX NepeTBOPEHb.
8MIiHHA:
Po3pobnaTtu rpadiuHmin iHTepdelic, 3acTOCOBYOYM TEOPiD NePEeTBOPEHHSA, MOAEOBAaHHA KPUBMUX Ta MOBEPXOHb Ta
3arasibHi MeToam NobyA0BM NOBEPXOHb Ta Ti/l 33 YMOBM CTBOPEHHSA iHTEPAKTUBHOIO rpadivyHOro cepesoBumLa.
doceio:
- BMKOPMCTAHHA eBKAiAOBUX, adiHHUX Ta NPOEKTUBHUX NepPeTBOPEHb, NPOEKL,ilOBaHHA NpuX peanisauii
iHTEPaKTUBHUX PEXKMMIB KOPUCTYBaYa;
- BMKOPWCTAHHS METOAIB MOAENIOBAHHA KPUBMX Ta MOBEPXOHb A Bidyanisauii TEXHIYHUX 06’ eKTiB;
- pO3p0ob6KM NPOEKTIB, 3aCTOCOBYHOUM TEXHIYHI Ta NPOrpamHi 3acobu peanisauii cTaTUYHUX Ta AUHAMIYHNX
npowuecis.

2. TpepeKBi3nuTK Ta NOCTPEKBI3UTU AUCLUNANIHN

BuBYEHHA AMCLUMNNIHWM CNMPAETLCA Ha 3HAHHA, OTPMMAHI 3@ MPOrpamoro nonepesHix PoKiB HaBYaHHA 3a
cneuianbHicTio 122 « Komn'toTepHi HayKu».

Y CTPYKTYPHO-/IOTiYHIlM cXemi HaBYaHHS 3a3HayeHa AucuuMniHa po3milleHa Ha 4 Kypci, Tob6To To4i, Konu
CTYAEHTM BXe npocayxann “AnropuTmisauis Ta nporpamyBaHHA”, “YucenbHi meToaM B  MOAE/NIOBAHHI
eHepreTuyHmx npouecis”, “ O6'eKTHO-OpieHTOBaHe nporpamyBaHHA”, “TexHonorii pPo3pobKu nporpamHoOro
3abe3neyeHHn” Ta HabyIM NEBHOro AOCBiAY Y NPOrpamyBaHHi i MOXYTb BUKOHATK CKNaaHi 1abopaTopHi poboTu. 3
iHWoro 60Ky, BUKNaAeHUN maTepian MoxKe ByTM BUKOPUCTaHUI NPU BUBYEHHI AMCUMNAIH «Bisyanisauisa rpadivHoi
Ta reomeTpuyHoi iHbopmaLii», “MeToam cMHTe3y BipTyaNbHOI peanbHOCTI”, AKI BUKNAAAOTbCA  MNPW NiAroToBL
marictpis. MaTepian Kypcy € OCHOBOIO A/1A BUKOHaHHA KypcoBMX pobiT 3 ancumniiH, Ae HeobxigHa Bisyanisauin
po3pobntoBaHMx 06’ekTiB Ta npouecis. MaTtepian Kypcy mae 6yTM ocHoBoto Anas Bisyanisauii iHpopmauii B
AMNNOMHUX poboTax 6akanaBpiB Ta MaricTpis.

3. 3MmicT HaBYaNbHOI AUCUUNAIHU

B agucumnnini BUBYalOTLCA TaKi TEMU:
Po3gin 1. Teopia nepeTBopeHb
Tema 1.1. 3acTocyBaHHA KOMN't0TepHOT rpadiku
Tema 1.2.Teopina nepeTBopeHb i Knacuoikauia reomeTpin
Po3gin 2. leomeTpryHe MOAENHOBAHHA KPUBKX Ta MOBEPXOHb
Tema 2.1. TeomeTpnyHe MoaeNtOBAHHA KPUBUX
Tema 2.2. lpoeKu,itoBaHHA
Tema 2.3. TeomeTpmyHe MoAeNOBAHHA MOBEPXOHb
Tema 2.4. PpaKtanbHa reomeTpia npupoamn

4. HaBuanbHi maTepianu Ta pecypcu

ba3soBa nitepatypa

1. 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

2. Kypbatosa I. M. AndepeHujianbHa reometpis.. — Ogeca :0gec. Hal. yH-T im. |. . MeuHunKoBa, 2020. — 66 c.

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

4. 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.



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 rpadika : HaBYanbHMIA NOCIBHMK : B 2-X KH.2. / YKknagaui : Totocbko O.B., MukutuimH A.l,
Cryxnak N.[. — TepHoninb : TepHONINbCbKMI HaLiOHAaNbHWUIN TEXHIYHWUI YHiBEpCUTET iMmeHi IBaHa Myatoa, 2017
- 304 c.

7. Kamnyc KNl im.Irops Cikopcbkoro http://login.kpi.ua/
8. HayKkoBo-TexHiuHa 6ibnioteka KMl im.Irops Cikopcbkoro http://library.kpi.ua/

DopatKosa nirepartypa

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, AK Peters, Ltd, 2006.- 487 p.

HaByanbHUIA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYa/IbHOT AUCLMUNJIIHM (OCBITHLOrO KOMMOHEHTA)

JNeKuiiHi 3aHATTA

Neo
3/n

KinbK.
ayAa.roa.

HasBa Temu nekKu,ii Ta nepenik OCHOBHUX NUTaHb

Po3gin 1. Teopia nepeTBOpeHb

Tema 1.1. 3acTocyBaHHA Komn'toTepHoi rpadiku

JIEKLIA 1 Tema: Bcmyn 0o ducyunaiHu 2
3acTocyBaHHs KoMmn'loTepHOT rpadiku. MNepeayMoBM CTBOPEHHS reOMeTpIl.

Tema 1.2.Teopina nepeTBopeHb i Knacuoikauia reomeTpin

JIEKLIA 2. Tema: Knacugpikauyis nepemsopeHs 2
3acTocyBaHHA nepeTBopeHb KoopauHaT. OCHOBHI rpynu nepeTBOpeHb Ta iX iHBapiaHTu:
TOnoAoriYHi, bipauioHanbHi, NPOEKTUBHI, adiHHi, eBKNiA0BI.

JIEKLIA 3. Tema: JliHiliHi nepemeopeHHs 8 BeKMOPHO-napamempuyHil popmi 2
OpHopigHi KoopauHaTh. EBKNigOBI NepeTBOPEHHA Yy BEKTOPHO-NapameTpuyHin popmi AdiHHI
NnepeTBOPEHHA Yy  BEKTOPHO-NapaMeTpuyHOMy Burnagi. [lepeTBopeHHA cumeTpii  Ta
MaclwTabyBaHHA. MPOEKTUBHI NepeTBOPEHHA Yy BEKTOPHO-MapaMeTpuyHomy Buraagi. OCHOBHI
3aN€XHOCTI Teopii NepeTBOpeHb: NOAINEHHA BiAPI3KY, NPOCTe BiAHOLWEHHA TPbOX TOYOK, CKI1aaHe
BiLHOLEHHA YOTUPbOX TOYOK.

ModynbHa KoHMpoabHa poboma (4.1) 1

Po3ain 2. leomeTpuyHE MOAENIOBAHHA KPMBMX Ta MOBEPXOHb

Tema 2.1. leomeTpryHE MOAENOBAHHA KPUBNX

JIEKUIA 4. Tema: MemoOdu 3a80aHHA KpUBUX MA 108EPXOHb 2
MogaentoBaHHA KPUBUX i MOBEPXOHb. AHANITUYHI  cnoCObU BM3HAYEHHA KPUBMX i MOBEPXOHD:
ABHWUIN, HEABHWIA, BEKTOPHO-MAapamMeTpUYHUIA. BapiaHTu 3aBAaHHA NPAMOI Ta NAOLLUHMU.

JIEKUIA 5. Tema: Knacugikauia kpusux ma Kpusi 0py2o20 nopAaoKy 2
IcTOpiA PO3BUTKY BYUEHHA NPO Kpuei. Cnocobu yTBOpeHHA KpMBUX. CUCTEMATUKA KPUBUX. 3arasbHi

PiIBHAHHA KOHIYHUX nepepisi..
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JIEKLIA 6. Tema: Knacugpikayia kpusux ma Kpusi 0py2o20 nopAaoKy (npodosiceHHs)
Eninc Ta oro BnactueocTi. Mapabona, rinepbona Ta ix BAACTUBOCTI. IHXKeHepHU cnocib 3aBaaHHA
KpMBMX gpyroro nopsaaky. Mobynosa KPpMBOAIHIMHOIO KOHTYPY 3 KPUBUX APYFOro NOPALKY.

JIEKUIA 7. Tema: Kpusi mpembo2o nopaoky

3aranbHi Bigomocti npo Kpusi Il nopaaky. Kpusi lll nopaaky y iHXXeHepHOMY BUrNAAI Ta y BUTAAAI
besbe. NpadivuHa NnobynoBa KPMBUX APYFOro Ta TPETLOrO NOPAAKIB. MoniHOMIaNbHI Kpusi y popmi
BepHwTeliHa-be3be. Kpuei y dopmi PepriocoHa. CTBOpeHHs aHimauil ana KpUBONiIHIMHUX
KOHTYpIB.

JIEKLIA 8. Tema: Kpusi mpembo2ao nopAoKy (npodosiceHHs)
dyHaameHTanbHi cnnanHu. Cnnaliin KoxaHeka-baptenca. B-cnnanHu. NURBS-cnnaiHum.

10

JIEKUIA 9. Tema: AugheperyianbHa ceomempis Kpueoi
MeTog 06BoAiB. KOHCTpYtOBaHHSA KPUBOJiHIMHMX 06BOAIB 33 AONOMOIOIO iHXEHEPHUX KPUBUX.
MoHATTA KpuBoi. [loTUYHA KpmBoi. CTUYHA NAOLWKMHA KPUBOi. KpuBMHA KPUMBOI.

11

JIEKLIA 10. Tema: CknadHi Kpusi
CKknageHi KpuBi, WO 334aHi napameTpuyHUmmM piBHAHHAMMU. CKnageHi Kpuei besbe. CKnageHi
ApoboBo-pauioHanbHi KpuBi. CKiageHi Kpusi epriocoHa.

Tema 2.2. MNpoeKuitoBaHHA

12

JIEKUIA 11. Tema: lNapanenoHe npoeKyito8aHHA
OCHOBHiI BMAM NPOEKL,iOBAHHA. MapanenbHi  npoekuii. KOCOKYTHI mapanencHi npoekuii.
MpsamoKyTHI napanenbHi npoekKuii. OpTorpadivHi npoekKuii.

13

JIEKUIA 12. Tema: AKCOHOMeMpPUYHE rnpoeKyito8aHHA ma rnepcrekmusa
AKCOHOMETPUYHI  npoekuji. LleHTpanbHe npoekuitoBaHHA. [lOHATTA  «nepcneKktMBa» y
06pa3oTBOPUYOMY MUCTELLTBI.

14

Mo0dynbHa KoHmpoasHa poboma (4.2)

Tema 2.3. leoMeTpUYHE MOAENIOBAHHA NOBEPXOHb

15

JIEKLIA 13.Tema: lMNosepxHi Opy2020 nopsaoKy

3aranbHuWIA BUTAL NOBEPXOHb APYroro nopaaky. Kpusi gpyroro nopaaky, Wo BUKOPUCTOBYHOTHCA
AnA nobynoBu NMOBEPXOHb Yy BEKTOPHO-MapameTpuyHoMy BUrsaAi. TpboxBicboBMI enincoig,
EninTMyHuii napabonoig. OQHOMNOPOMKHUHHKUI rinepbonoin. [BONOPOXKHWHHMI rinepbonoig,.
FnepboniuHunii napabonoia,.

16

JIEKLIA 14.Tema: MosepxHi suujux nopsaokKis
Top. MpaAmuii renikoig,. NliHinyaTi noBepxHi 3aranbHOro BUrNaay. BupoarkeHi nosepxHi apyroro
nopaAaky. biniHinHa nopuia nosepxHi. CynepkBaapuKu.

Tema 2.4. ®paKranbHa reomeTpia npupoam

17

JIEKLIA 15.Tema: OcHOBHIi NoHAMMA ¢hpakmasoHoi ceomempii

Teopia xaocy i ¢paktanbHa reometpia. [oHATTA camonogibHocTi. BuM3HauyeHHA NOHATTA
«ppaktan». Metoa L-cuctem. Cuctemn itepyemumx ¢yHkuinn (IFS) Ha npuKknagi «rpu xaocy».
3amMoLLLeHHA MJIOWUHU.

18

JIEKLIA 16.Tema: AuHamiuHi ppakmanu.
AnrebpaiuHi (anHamiuHi dpakTanu). MHoxMHa MaHaenbbpoTa. MHo»KMHa HKynia.

19

JIEKUIA 17.Tema: ®pakmanbHa po3mMipHicme

MOHATTA  «PO3MIpHICTbY. T[MOHATTA «dpaKTasbHa pPO3MipHiCTL». Po3MipHiCTb noAibHOoCTi.
PosmipHicTb Xaycoopda-besikesiya Ta MiHKOBCbKOro. Po3paxyHOK po3mipHOCTi ¢ppaKTanbHUX
06'eKTiB.

NabopaTtopHi po6oTun




N HasBa nabopatopHux pobit Kinbk.
aya.ron,
1 | Po3pobKa nmigcuctemm nepeTBOpPeHHA NNOCKMX 06’EKTIB 4
2 | MoaentoBaHHA Yy40BUX KPUBUX 1
3 | MogentoBaHHA KPUBOAIHIMHOIO KOHTYpPY 3
4 | MogentoBaHHA KPUBONIHIMHUX KOHTYPIB 3 rNaZKiCTio MepLioro Ta Apyroro nopsakis 2
5 | Nobyaosa rpaHOBaHMX TiA 32 A4OMNOMOrOH NPOEKLitoBaHHA 3
6 | MogentoBaHHA MOBEPXOHb APYroro nopaaky. HaHeceHHA PUCYHKY Ha MOBEPXHIO Apyroro 4
nopaaKy
7 | MopgentoBaHHsA ¢paKTany 1

6. CamocriiiHa poboTa

CamocrTiliHa poboTa cTyaeHTa (66 roauH) nepeabayac NiaroToBKy A0 ayAUTOPHUX 3aHATb Ta KOHTPOJIbHUX 3aX0AiB,
npoBeLeHHA PO3paxyHKiB Ta NiAroTOBKA BXiAHUX AaHWUX A0 poboTu.

Posnogain roann CPC: nigrotoBKa Ao eksameHy — 30 roguH; niarotoska Ao nabopatopHoi poboTu — 2 rogmH;
niarotoska o MKP( agi yacTuHK) — 5 roamH; niarotToBKa Ao NeKuii — 1 roamnHa.

MoniTKa Ta KOHTPO/b
7. MoniTKa HaBYaNbHOI AUCLUNANIHU (OCBITHBOro KOMMNOHEHTA)

® BiggisyBaHHA NeKUi, a TaKOXK BIACYTHICTb Ha HWX, HE OUiHIOETbCA. BiasigyBaHHA NabopaToOpHMX 3aHATL €
060B’A3KOBOIO CKNAA0BOI BUBYEHHA MaTepiany;

® [lpy 3axucTi nabopaTopHUX POBIT CTYAEeHT Ma€E NPOAEMOHCTPYBaTU PO3pobseHUit NporpamHuii Kog, Ta
pe3ynbTaTu MOro BUKOHAHHA Ha TecTax, AK 3a3janerifb NiAroToBaHMX, TaK i 3aNPONOHOBAHMX BUKNaZavem. Y
BUMNAAKY AOMCTaHUiMHOI $OpPMM HaBYaHHA 3axMCT BiabyBa€eTbCs HA BiAMNoOBigHIM KoHdepeHLuii waaxom
OEeMOHCTpaL,ii ekpaHa.

® [loniTMKa Ta NPUHLMNIM aKagemiyHoi Jo6poyecHOCTi BM3HayeHi y po3gini 3 Koaekcy yecti HauioHanbHoro
TeXHiYHOro yHiBepcuteTy YKpaiHu « KMIBCbKWIN NONITEXHIYHWI IHCTUTYT iMmeHi Iropa Cikopcbkoro». JeTanbHiwe:
https://kpi.ua/code.

® Hopmu eTMYHOI NOBEAIHKM CTYAEHTIB i NPaALiBHUKIB BM3HadeHi y po3gini 2 Koaekcy 4vecti HauioHanbHOro
TeXHIYHOro yHiBepcuteTy YKpaiHu «KMIBCbKWIM NONITEXHIYHWI IHCTUTYT iMmeHi Iropa Cikopcbkoro». JeTanbHiwe:
https://kpi.ua/code.

8. Buau KOHTPO/IIO Ta PEUTUHIOBa CUCTEMA OLiHIOBaHHA pe3yabTaTtie HaBuaHHA (PCO)

- PENTUHr cTyaeHTa 3 OCBITHbOrO KOMMNOHEHTa po3paxoByeTbeca 3i 100 6anis, 3 HUX 50 6aniB cknagae crtapToBa
wkana. CTapToBWi PENTUHT (NPOTATOM CEMECTPy) CKNafaeTbcA 3 6anis, WO CTYAEHT OTPMMYE 33 BUKOHAHHSA
nabopatopHux pobit (7 pobit) Ta MKP;
- Kputepii HapaxyBaHHA 6aniB 3a BUKOHAHHA 1abopaTopHMX PobiIT.
Barosuii 6an 3a BUKOHaHHSA 3aBAaHb JlabopaTopHMx pobiT cknagae 5 6anis. MakcumanbHa KinbKicTb 6anis 3a BCi
3aBAaHHA AOPIBHIOE

5 6anis x 7= 35 banis.

BMKOHaHHA KOXHOIO 3aBAAHHA OLHIOETHCA 32 HACTYMHUMM KPUTEPIAMMU:
NpPaBUNbHICTb OTPUMaHUX pe3yabTaTie — Big 1 ao 4 6anis;
3pYyYHUI iHTepdenc Kopuctysada — 0.3 6anu;
iHTepaKTMBHe BBeAeHHA napameTpiB metogy — 0.3 6anu;
AMHaMiYHi 3MiHK Ha eKpaHi — 0.4 6anu;
MiHimanbHa KinbKiCTb Ans 3apaxyBaHHA nabopaTopHoi poboTu cknagae 3 6anu ( 60%)
MaKcmMmanbHa KinbKicTb 6aniB 3a KOHTPOAbHY pobOTy AopiBHIOE 5 6aniB. Ha moay/ibHY KOHTPOJIbHY

PwnNnPE

pob0Ty BUHOCUTLCA A,Ba TEOPETUYHMX MUTAHHA Ta O4HE NPAKTUYHE.,
KoHTpoabHa po60Ta OLHIETLCA HACTYMHUM YUHOM:

1. npaBWUAbHICTb HAaNMCaHHA KOXHOIO TEOPETUYHOTO NUTaHHA - 1 6anu;
2. HafaHHSA NpUMKNagy Ha BKasaHi 3aBaaHHA — 0.3 6anu;
3. npaBWAbHICTb PO3B’A3aHHA NPAKTUYHOIO 3aBAaHHA - 2 6anu;



4. npaBUAbHICTb HanMcaHHA ncesaokoay — 0.7 6anis.
- 33 aKTUBHICb Ha /IeKLiAX Ta BUKOHAHHA AOMalLHiX pobiT HapaxoByeTbCcA Makcumym — 10 6anis.
- YMOBM AONYCKY A0 eK3aMeHY: 3apaxyBaHHA BCix JabopaTopHux pobiT. MiHimanbHa KifbKicTb HabpaHux 6anis — 30
(60%).
4. Ha eK3ameHi CTyAeHTM BUKOHYIOTb MMCbMOBY KOHTPO/IbHY poboTy. EK3ameHauinHuiA 6ineT cknagaeTbes 3 ABOX
TEOPETUYHUX MUTAHb Ta OLHOFO MPAKTUYHOrO 3aBAaHHA. BarosBuin H6an KOXKHOFO TEOPETUYHOrO NUTaHHA — 15.
Barosuit 6an npakTMyHoro 3asgaHHA — 20.
MaKcumasnbHa KinbKicTb 6aiB 3a CKNagaHHA eK3ameHy A0pPiBHIOE
15 6anis x 2+ 20 6anis =50 6anis.
TeopeTnyHa YacTUHA OLHIOETLCA HACTYMHUM YMHOM:
1. «BigMiIHHO» , NpaBW/IbHa YiTKO BUKNaZeHa, MOBHA Bianosiab — (He meHLwe 90% noTpibHoT iHbopmau,i) — 14-15
banis;
2. «pobpe», 4OCTAaTHLO NOBHa BignoBiab (He meHwe 75% noTpibHoi iHdopmauii) — 11-13 6anis;
3. «3a40BiNbHO», HEMOBHa BigNoBiAb (He meHwe 60% noTpibHoi iHpopmau,ii) — 9-10 banis;
4. «He3af0BiNbHO», HE3aA40BI/IbHA Bignosiab - 0 banis.
MpaKTUYHe 3aBAAHHA OLHIOETLCA HACTYMHUM YNHOM:
—  «BigMiHHOY» , NOBHe, 6e3noMuIKoBe PO3B’A3yBaHHA 3aBAaHHA— 18-20 6anis;
— «pobpe», NOBHE, PO3B'A3YBaHHS 3aBAAHHSA i3 HECYTTEBMMM HETOYHOCTAMMU — 15-17 6anis;
—  «33,40BiNbHOY, 3aBAAaHHA BUKOHAHe 3 NeBHUMU HeaoNikamu — 12-14 6anis;
—  «He3a[0BiNbHO 3aBAAHHA HEBMKOHAHO.
5. Cyma ctapTtoBux 6anis i 6aniB 3a eksameHauiliHy KOHTPO/bHY poboTy NepeBoAUTbLCA 3@ OCBITHIM KOMMOHEHT
3rigHo 3 Tabauueto.

banu:
NPaKTUYHI poboTH OuiHKa
+ eK3ameHal,iiHa KOHTpOo/IbHa poboTa
100...95 BiamiHHO
94...85 Jyxe pobpe
84...75 [obpe
74...65 3a40BiNbHO
64...60 JocTaTHbo
MeHuwe 60 He3apoBinbHO
€ He 3apaxoBaHi nabopaTopHi poboTn He sonylieHo

9. [opaTKoBa iHpopmauifa 3 gucumnnniHm (OCBiTHLOro KOMMNOHEHTa)

Po3ain 2 OCBITHBOrO KOMMOHEHTA 2 MICTUTb OCHOBW MOZE/IOBAHHA KPUBMX Ta NOBEPXOHb Ta MOXKe ByTu
3apaxoBaHM 3a HaAABHOCTI cepTudikaTiB BigNOBiAHMX KypciB 3 Komn'toTepHoi rpadikn. B sKocTi npuknagy
OMaHyBaHHA dbyHOaMEHTanbHUMMU OCHOBaMM MOXHa B3ATU Kypc Justin Solomon
https://www.youtube.com/c/justinmsolomon/featured

Po6ouy nporpamy HaBuYaabHOI gucumunaiHm (cunabyc):
CknapeHo 3aB.Kad. UTE, a.7.H., npod. Aywesoto HaTanieto MrkonaisHoto
YxBaneHo Kadegpoto LITE (npoTtokon Ne 20 Big 10.05.23)

NoropkeHo MeToauuHoto Komicieto HH IATE KMl im. Irops CikopcbKoro (npotokon N2 9 Big 26.05.23)


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

