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Mporpama HaBYaNbHOI AUCLUNAIHU

1. Onuc HaBYaNbHOI AUCUUNAIHY, T MeTa, NpeaMeT BUBYAHHA Ta Pe3y/IbTaTU HaBYaHHA

OucumnnnidHa BUBYAE TEXHONOTIT CTBOPEHHA Pi3UYHOrO CBiTY 33 AONOMOro0 UMPPOBUX AaHUX, AKE
3a6e3neyvyeTbca KOMN'ITEPHUMM MPUCTPOSIMU, MOMKANBOCTI MOAENOBAHHA CKNaAHOI UM Hebe3neyHoi
AifANbHOCTI, Bi3yanisalis BHYTPILIHbOI 6y10BKN 06'EKTIB, MONEKY/IAPHUX | aTOMHUX CTPYKTYP,CUMYIALLIIO Ta
MOX/IMBUI BNINB Ha Hel.

Memoto pucumnniin € dopmyBaHHA y 3400yBadviB OCBiTM 3HAHb, BMiHb Ta HaBWYOK,
HeobXxigHWX ana poboTK 3 TEXHONOTIED BipTyabHOI, AONOBHEHOI Ta 3MilLAHOI peanbHOCTi, YMiHHA
3acTocoByBaTW HabyTi 3HaHHA B poboTi 3 pisHOMaHiTHUMK CAD nporpamamu Ta BUKOPUCTAHHA LUX
TEXHONOTIN B NPOEKTYBaHHI. HaBYNTUCA CTBOPIOBATU 3aCTOCYHKM BiPTYyanbHOI Ta ,ONOBHEHOI peasibHOCTi
ONA PISHNX BUAiIB TEXHIKM.

Mpeomem pucumnaiHnM — 0COH6AMBOCTI CTBOPEHHA 3aCTOCYHKIB AOMNOBHEHOI Ta BipTyaNbHOI


http://rozklad.kpi.ua/
mailto:marinayepik@gmail.com
mailto:marinayepik@gmail.com
https://campus.kpi.ua/

peanbHOCTI



3ae0aHHA Y pe3ynbTaTi BUBYEHHA AUCLUNAIHWN Y CTYAEHTIB NOBUHHI cpopMyBaTUCA HACTYMNHI
KOMMETeHTHOCTI:

¢axosi (PK):

® 31aTHiCTb PO3POBAATH | KOOPAMHYBATM NPOLLECK, eTANU Ta ITepPaLLi 3)KUTTEBOTO LUKNY
nporpamHoro 3abesneyeHHs Ha OCHOBI 3aCTOCYBaHHA Cy4aCHUX MoAenei, MeToAis Ta
TEXHOOTi po3pobieHHA NporpamHoro 3abesneveHHn (PK5)

® 3aaTHicTb 3abe3nevyyBaTu AKICTb NporpamHoro 3abesnedeHHA(PKI)

® 3[aTHICTb NNAHYBATU | BUKOHYBATU HAYKOBI AOCNIOXKEHHA 3 iHXKeHepii NporpamHoro
3abe3nevyeHHA(PK10)

34aTHICTb MOAENtoBaTU eHepreTHMUHi npouecu i cuctemum (PK18)

MicnA 3acBOEHHA HaBYaNbHOI AWCUMNAIHM CTYAEHTM MaloTb NPOAEMOHCTPYBATM  HACTYMHI
npoepamHi pesyaoemamu HagyaHHsA (MPH):

e OuiHtoBaTH i BUOMpPATK ePeKkTUBHI MeToaM | moaeni po3pobaeHHA, BNPOBAAKEHHS, CYyNnpoBOAY
nporpamHoro 3abesneyeHHs Ta ynpaBaiHHA BigNOBIAHMMM NPOLLECAMM Ha BCiX eTanax XUTTEBOrO
umkny. (MPH2),

e byaysaTtu i gocnigyBatn mogeni iHbopmauinHux npoueciB y npuknaaHin obnacrti (MPH 3)

e (QO6rpyHTOBaHO BMOUpPATK Napaaurmm i MoOBM NporpamyBaHHA 4n1a po3pobeHHA NPorpamHoro
3abe3neyeHHs; 3aCTOCOBYBATU HA NPAKTUL, Cy4acHi 3acobu po3pobaeHHA NporpamHoro

3abe3neyeHHs.(MPHI),

e MogundikyBaTu icHytOYi Ta pO3p0bAATU HOBI ANTOPUTMIYHI pilLEHHA AETaNbHOIo NPOEKTYBAHHA
nporpamHoro 3abesneyeHHs (MPH 10).

e [lporHo3yBaTu PO3BUTOK MPOrPaMHUX CUCTEM Ta iIHGOPMALiMHUX TexHonorin. (MPH14)
e [lnaHyBaTK, OpraHisoByBaTU Ta 34iMCHIOBATN TECTYBaHHA, BepudiKalito Ta Basigalito
nporpamHoro 3abesneyenHA(MPH 14)

® P03p06/aaTM MaTemMaTUYHe | NporpamHe 3abesneyeHHs gaa HayKoBUX AOCNIAMKEHb B ranysi
iHXXeHepii nporpamHoro 3abe3sneyeHHs (MPH16).

® P03pobnaTn matematuyHe i NnporpamHe 3abesneyeHHn ANA HAaYKOBUX AOCNIAKEHDb B ranysi
iHXXeHepii nporpamHoro 3abe3sneyeHHA. (MPH18)

e dopmyntoBaTH, EKCNEPUMEHTA/IBHO NEPEBIPATU, OOI'PYHTOBYBATU | 3aCTOCOBYBATM Ha NPaKTULL B
npoueci po3pobaeHHA NnporpamHoro 3abesneyeHHsa iHHOBALiMHI meToan Ta
KOHKYPEHTOCMPOMOXKHi TeXHONOrii po3B’A3aHHA NPodeciMHNX, HAYKOBO-TEXHIYHUX 3a4a4 Y
MYNbTUANCUMNNIHAPHUX KOHTeKcTax (MPH19)

MpepeKBi3anTH Ta NOCTPEKBI3UTU AUCUMNAIHK (Micue B CTPYKTYPHO-NOTiYHIN cXxemi HaBYaHHA
3a BiANOBIQHOIO OCBITHLOIO NPOrpPamoio)

MpepeKBisuTn gucumnniHn. 3HaHHA, OTPMMaAHI NPY BUBYEHHI gucunnnid: «MeTtogonoria
iHXeHepil NporpamHux 3aCTOCYHKiB», «MogaentoBaHHA eHepreTUYHUX NPOLECIB | CUCTEMDY.

NoctpeKsisutn pgucuunaiHn. OTpUMaHi 3HAHHA NpPU  BMBYEHHI AncUMNAiHKM  «TexHonorii
CTBOPEHHSA BipTyaNbHOI Ta AOMNOBHIOBA/IbHOI pefbHOCTI» popmye 6a30Bi 3HAHHA A1 BUBYEHHSA
HaCTYNHUX gUcUMNnAiH: «IHXeHepia gaHunX Ta 3HaHb», «Pbi3Hec aHani3 B IT», AKi BUKNaAaoTbCA B
HACTYMHMX CEMECTpax.

KomneTeHLU,ii, oTpMMaHi CTyaeHTamu y npoueci BUBYEHHA L€l AMCUNNNAIHMN, BUKOPUCTOBYIHOTLCA HUMM
NpY BUKOHAHHI marictepcbKoi poboTtu.
3micT HaBYaNbHOI AUCUUNNIHN

Tema 1.TexHonOrii 4ONOBHIOBANBLHOI Ta BipTyasbHOi penbHOCTI. [TOHATTA Ta cdpepa 3acToCyBaHHA
Tema 2. Po3po6bKa 3aCTOCYHKIB A0OMNOBHIOBA/IbHOI PeasibHOCTi

Tema 3. Po3po6Ka 3aCTOCYHKIB BipTya/ibHOI peasibHOCTi

Tema 4. Ya0CKOHaNeHHs Bidyanisauii TpMBMMipHMX 06'€KTIB BipTyasibHOI 4,0 40MNOBHIOBA/IbHOI
peanbHOoCTI

4. HaBuanbHi maTepianu Ta pecypcu



OcHoeHa nimepamypa



1. Borycki D. Programming for Mixed Reality with Windows 10, Unity, Vuforia, and UrhoSharp.

— Microsoft Press, 2018. — 464 p.

2. Grasnick Armin. Basics of Virtual Reality: From the Discovery of Perspective to VR Glasses. —
Springer, 2021. -418 p

3. Linowes J. Augmented Reality with Unity AR Foundation. — Packt Publishing, 2021. — 354 p.

4. Murray Jeff W. Building Virtual Reality with Unity and Steam VR. 2nd Edition. — A K Peters/CRC
Press, 2020. - 249 p

5. Pangilinan E., Lukas S., Mohan V. Creating Augmented and Virtual Realities: Theory and Practice
for Next-Generation Spatial Computing. — O’Reilly, 2019. - 372 p.

6. Stiegler Christian. The 360° Gaze: Immersions in Media, Society, and Culture. — The MIT Press,
2021. - 308 p.

HAodamkoea nimepamypa
7. Linowes J., Babilinski K. Augmented Reality for Developers. — Packt Publishing, 2017. — 548 p.

8. Verma J.K., Paul S. (Eds.) Advances in Augmented Reality and Virtual Reality. — Springer, 2022. —
220 p

OHnaliH-pecypcu
9. Unity Learn URL : https://learn.unity.com

HaB4yanbHUM KOHTEHT
5. MeTtoauka onaHyBaHHA HaBYa/aAbHOI AUCLUNAIHM (OCBITHDOrO KOMMNOHEHTA)

JleKuiliHi 3aHATTA

Tema 1.TexHonorii 4,ONOBHIOBA/IbHOI Ta BipTyasibHOI penbHOCTI. MIOHATTA Ta cpepa 3acToCyBaHHA

NeKuia 1. MoHATTA BipTya/bHOI Ta 4ONOBHIOBAJIbHOI peaJibHOCTEM

.Ictopia.TepmiHonoria.Cdepu 3acTocyBaHHA.ICHYtoUi pilueHHs B obnacTi VR.Cepenosuiia po3pobKu

Ta nporpamHi Habopu po3pobHumKa (SDK).
Tema 2.Po3p0o6Ka 3aCTOCYHKiB 4ONOBHIOBAJ/IbHOI peasibHOCTi
NeKuina 2. .Po3po6Ka 3aCTOCYHKIB AONOBHIOBAJIbHOI PeasIbHOCTi
Cepeposuiua po3pobkm Vuforia. BUKopucTaHHA anapaTHOro 3abesneyeHHs.
Nekuia 3. .PodoTa 3 3acTOCYyHKaMH JONOBHIOBAJIBHOI PEAJIbHOCTI
Po3nisHaBaHHA 06’€eKTiB Ta 306pa*keHb. BUKOpUCTaHHA MapKepiB.
Tema3.Po3po6Ka 3aCTOCYHKIB BipTya/IbHOI peanbHOCTi
Jekuist 4. MpoeKTH BipTyaNbHOI peanbHOCTI
BuAam NpoeKTiB 3 BUKOPUCTAHHAM TeXHONOTrIT BipTyanbHOI peanbHOCTI.CTpyKTypa Ta
byHKLUioHan.
NeKuia 5. OCHOBM TeCTyBaHHA 3aCTOCYHKIB
TectyBaHHAVR-3acTOCyHKiB. OCHOBHI KpUTEpii TeCTyBaHHA.
NekKuia 6. Pospobka mobinbHUx VR-3aCTOCYHKiB
OCHOBHI NPMHUMIN PO3PO6KUVR-3acTOCYHKIB.PO3p0OKa 3aCTOCYHKIBAIS MOBINBHUX NPUCTPOIB
Nekuia 7. Po3po6ka VR-3acTtocyHKiB gns MNK.
Po3pobka 3actocyHKiB ana MK. OCHOBHIBiAMIHHOCTI MOGINbHUX 3aCTOCYHKIB Ta 3aCTOCYHKIB AN
MK
NeKuia 8. Po3po6Ka 06’ekris VR

CTBOpEeHHA BipTyanbHUX 06’eKTiB.Peanisauia TexHonorii
BipTyanbHOipeanbHOCTI. IHTerpauis ob’ekTiB B cepeaoBuLle

Nekuia 9. MogynbHa KOHTpPOAbHA poboTa 1. .
NekKuia 10 ®i3nKa BipTyanbHOro cepeaosuLla
®i3nka nosepgiHKM BipTyanbHMUX 06’eKTiB. KOMNOHEHTH di3nKn
NeKuia 11. epcoHaxi Ta irpoBMM WUTYYHUN IHTENEKT

CTBOpEHHA Ta NiAroToBKa NepcoHaxis.lloBeiHKa NepcoHaXiB Ta B3aEmog,if
nepCcoHakiB.BMKOPUCTAHHA iIrpOBOro WTYYHOrO iHTENEeKTY

NeKuia 12. BUKOpUCTaHHA CKpUNTIB.


http://index-of.es/Varios-2/Modern%20Operating%20Systems%204th%20Edition.pdf
https://doc.lagout.org/operating%20system%20/Windows/winasmtut.pdf

Ckpunmu:CTBOPEHHS CKpMNTiB. BUKOpUCTaHHA cKpunTiB. IHTerpauia 3acobisVReUnity3d

NekKuia 13. NiaTpumka npoekris VR

KuUTTEBMIM LMKN NPOEKTY. PO3MileHHA 3aCTOCYHKIBVRB Mara3mHi3acToCyHKiB.
TexHi4YHa NigTPMMKA NPOEKTIB.
Tema 4. Yao0cKoHaneHHsa Bisyanisauii TpuBuMipHMX 06'eKTiB BipTyanbHOI A0 A0NOBHIOBANIbHOI peaNbHOCTI

Nekuia 14. Teopia ocBiTheHHA.

Ponb cBiTha gnsa peanictMuHocTi KomnoTepHoi rpadikm. CknaaHolli nobyaosn. Moaenb byi-TyoHara-
donra i lambepTa. [3epKanbHe, po3sciaHe i GOHOBE OCBIT/IEHHHSA.

NeKuia 15. PeanicTUuHicTb.

PeanictnyHicTb rpadikm Ta irpoBux nepcoHaxis. Mpobnema nrognHonogibHocTi. EQeKT «3n0BicHOI
OONNHUY.

NeKuia 16. MawuHHKUA 3ip.
3acTocyBaHHA MalLUMHHOIO 30py A4 poboTiB Ta nobyToBux Npuctpois. LUTpux- koan. NMpobrema
po3ni3HaBaHHA. Mo3nLioHyBaHHA 00’eKTIB.

NeKuia 17. MoaynbHa KOHTPO/ibHA poboTa 2.

Nekuia 18. Mig6UTTA PEeUTUHIY CTYAEHTIB.

NabopartopHi pob6otn (Komn’'toTepHi NpPaKTUKymm)

Ne 3/n Haszea ma 3a80aHHA nabopamopHoi pobomu KinsKkicme
(komn’tomepHo20 ayOumopHuUx 200UH
npakmuxymy)
1 Ocobnusocmi pobomu e cucmemi Vuforia Studio (PTC).
Po3pobka sizyanizayili VR/AR/MR 06’ekmie 4

Memoto pobomu € BUBYEHHA Ta BigNpautoBaHHA
ocobnnsocten pobotu B cuctemi PTC Ta OTPUMAHHA HaBUKbIB
CTBOPEHHA TPMBUMBbIPHUX 06'3KTIB.

2 AHimayis mexaHiyHux eupobie ma 3D si3yanizayis 06’ekmis
pi3Ho20 npu3sHavyeHHA 8 Vuforia Studio 5

Memor pobomu € BUBYEHHA Ta BignpaLtoBaHHA 3006yBavyamum
CTBOpPeHHA aHimau,ii 06'ekTis 3D rpadiku Ta iMNopTyBaHHA iX B
cuctemy PTC

3 Poboma 3 dodamkamu 3D peHdepuH2y moodeneii.
Memoto pobomu € OTPUMAHHA HaBUYOK poboTu 3 gopatkom 3D 4
peapuHry mogenen Ta agantyBaHHs ix 4o VR.
poboTK




CmeopeHHa 0onosHeHoi peanbHocmi y Vuforia Studio (demo-
npuKknad cmeopeHHA Nomnu).

Memoro pobomu € BignpauoBaHHA HAaBMKIB CTBOPEHHSA
OOMOBHIOBA/IbHOI peasibHOCTI 3 iMNopTOM po3pobsieHnx 3D
moaenen.




6. camocrTiiiHa po6oTa cTyaeHTiB

Vo 3/ Haszsa memu, wjo suHocumscsa Ha camocmitiHe GHHA
onpayrs
1 CepenoBuila po3pob KM 3aCTOCYHKIB BipTyasibHOI Ta AONOBHIOBA/IbHOIT peasibHOCTEN
Po3pobKa nporpaMHux 3acobiB CTBOPEHHA Ta IMNOPTYBAaHHA MoAenen B BipTyanbHy
2 peanbHicTb
BMKOpUCTaHHA AaT4MKiB MOBINbHOro NPMUCTPOLo (KoMnac, akcenepomeTp, ripoKon).
3 BuKopucTaHHA cuctem rnobanbHOro nosnuioHyBaHHA B AR 3acTocyHKax. [o3uLioHyBaHHA

NPUCTPOIB BCEPEeAMHI MPUMILLLEHb. -

IoJiTnka T2 KOHTPOJIb

MoniTMKa HaBYanbHOI AUCUUNAIHM (OCBITHBOrO KOMMNOHEHTA)

Cucmema sumoe, AKi 8UK1A0A4Y cmasume rneped cmyoeHmMom:

npasuna 8i08idy8aHHA 3aHAMb: 3060pPOHEHO oyiHsamu npucymdicme abo 8iocymHicme
3006ysa4ya Ha ayOuUMOPHOMY 3AHAMMI, 8 MOMY YUCAi HaPAXo8y8amu 300Xx04y8asbHi abo
wmpadgpHi 6anu. BidnosioHo 0o PCO daHoi ducyunniHu 6anu Hapaxosyroms 3ad 8i0nosioHi suou
Has84asnbHOI GKMUBHOCMI HA AEKUilIHUX Ma NPAKMUYHUX 3AHAMMSIX.

npasuaa nogediHKU HA 3aHAMMAX: cmMyOeHm MAaE MOoXausicme ompumysamu 6aau 3a
8i0n08IOHI 8UOU HABYAMBLHOI AKMUBHOCMI HA AeKYiliHux ma npaKkmu4yHux 3aHAMMAX,
nepedbayeHi PCO ducyunniHu. BukopucmaHHA 3acobie 38°a3Ky 048 MOwyKy iHgpopmayii Ha
2yen-0ucKy suKknaodaya, 8 iHmepHemi, 8 ducmaxyiliHomy kypci Ha naamgopmi CikopcoKuli
30iliCHIOEMbCA 30 YMOBU BKA3IBKU 8UK1A0AYA;

nonimuka 0ednaliHie ma nepecknadaHs: AKW0 cmydeHm He npoxodus abo He 3’ssuscsa Ha MKP
(6e3 nosaxHOI npu4yuHu), Giceo pe3yabmam ouiHemoca y 0 6anis. [lepecknadaHHA
pe3ynbemamie MKP He nepedbayeHo;

nosimuka wo0o akademiyHoi dobpoyecHocmi: Kodekc uecmi HauyioHasnbHO20 MexHiYHO20
yHisepcumemy YKkpainu «KuiscbKuli nonimexHivyHul iHcmumym»
https://kpi.ua/files/honorcode.pdf ecmaHoentoe 3a2anbHi MoOpanbHi APUHYUNU, MNPAsUAd
emuyHoi noeediHKu ocib ma nepedbayae noaimuxky akademiyHoi 0obpoyecHocmi 044 ocib, wo
npayroome i HAB4YalOMosCa 8 yHisepcumemi, AKUMU B0HU MAwme Kepysamuce y c80ili
difinbHOCMI, 8 MOMY YuCAi NPU 8UBYEHHI MA CKAAOAHHI KOHMPOAbHUX 3ax00i8 3 ducyunaiHu
«Cucmemu asmomamu3auii»;

Mpu 8UKOPUCMAHHI yugposux 3acobis 38°A3Ky 3 suKnadayem (MobinibHUU 38°930K, e/1eKMpPOHHA
nowma, rnepenucka Ha opymax ma y coymepercax mouwo) HeobxioHo dompumysamucs
302016HOMPUUHAMUX emuYyHUX HOpM, 30Kpema b6ymu esiynusum ma obmexcysamu
CrinKy8aHHA pobo4YuM YacoM 8UKAAOAHa.

Buau KOHTPOJIIO Ta PEMTUHIOBa CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaByaHHA (PCO)

MomoyHuli KOHMpOoAbL: 8npasu Ha reKyiliHux 3aHAMMAX, mecmyesaHHsa, MKP, 8UKOHAHHA 3080aHb 00
MPAKMUYHUX 30HAMb, BUKOHAHHA Ma 3axucm aAabopamopHux pobim.

KaneHdapHuli KOHMpoab: Nposadumsca 08iYi Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY BUKOHAHHA
sumoe cunabycy.

CemMecTpOoBUIA KOHTPOJIb: eK3aMeH.

Ymoeu donycKy 00 cemecmposo20 KOHMPOSK: 8UKOHAHI ma 3axuueHi nabopamopHi pobomu, 8UKOHAHI
30800HHSA 00 MPAKMUYHUX 3aHAMb, cemecmposuli pelimuHe binobwe 30 basis.



Tabnauysa sionosioHocmi pelimuHaosux 6as1i8 OUiHKAM 30 YHIBepcUMEMCbKOIO WKAOH0:

Kinbkicme 6anis OuiHka
95-100 BiomiHHO
85-94 Lyxce 0obpe
75-84 Llobpe
65-74 3ado8inbHo
60-64 LocmamHbso
MeHwe 60 HezadosinbHo
MeHwe 30 He donyweHo

3azanbHa pelimuH208a oyiHKa cmydeHma nicaa 3a8epWeHHA cemecmpy CKaadaemoca 3 6anie, OMpuUMaHUX
3a:

- mecmy8aHHA MO KOHHOMY AeKyiliHoOMY 3aHAMMI;

- BUKOHOHHA 3080aHb 00 MPAKMUYHUX 3GHAMb;

- BUKOHGHHA ma 3axucm nabopamopHux pobim;

- BUKOHQHHA MOOYnbHOI KOHMposnbHoi pobomu (MKP);

- 8i0no8idi Ha eK3ameHi.

TecmyesaHHa |[TpakmuyHil /labopamopHi
rno neKkyiam | 3aHAmMms pobomu

18 9 23 10 40

MKP | EK3ameH

TecmyeaHHA No mamepianam neKyiliHux 3aHAMb

Bazoeuii 6an 1. MakcumaneHa Kinbkicme 6anie 3a mecmysaHHa — 1 6an * 18 nekyili = 18 6anis.

TecmyesaHHA nposodumecsa y cucmemi OucmaHyiliHo2o Hag4aHHA Moodle ma docmynHe npomsazom 5
poboyux OHie nicasa 3as8epuwieHHs MomMoYHoI nekyii. Y 0eakux sunadkax mepmiH rnpoxoOHeHHa mecmyeaHHs
moxce 6ymu npodosxceHull nekmopom. Tpusasicme MPOXoO#eHHA 00HO020 mecmyeaHHA — 10 X8UMUH.
Kinbkicmb cnpob — 00Ha. Y 0eaKkux 8unadkax, W0 noe’a3aHi 3 mexHiYyHUMU rnpobaemamu cmyoeHmis, Moxice
HadamucA NnoemopHa crnpoba Ha oKpemi mecmyeaHHS.

KoxHe mecmysaHHAa micmume 10 3anumaHs pidHo2o ¢popmamy (8ubip npasusnbHo20 eapiaHMy 3
nepesniky; 8ipHo/HesipHO; Bu3HAYUMU 8i0Mo8iOHICMb; 4YucenbHa 8i0noeidb; eubip nponyweHux cnis;
rnepemacKy8aHHA HA 306paxceHHA Mowo).

Kpumepii oyiHro8aHHA

- 3aNUMaHHA muny «g8ubip npasunbHo20 eapiaHMy 3 rnepesniky», «8ipHO/HegipHO», «4ucesnbHa
8i0M08i0b» OYiHIIMbCA 00HO3HAYHO: 8ipHa 8i0nNo8idb — 0,1 6as, HesipHa 8idnosiob — 0 basis;

- 30MUMAaHHA, Ha AKi HeMa€E 0OHIE KOHKpemMHoi 8idnoeidi, muny «8u3Ha4uUMu 8idrnosioHicme», «8ubip
nponyweHux cnig», «rnepemacky8aHHA Ha 306paMeHHsA» OYiHIoMbCA y 8i0nogidHocmi 00 KinbKkocmi
enemeHmis y mecmi (Hanpuknad, Akw,o mpeba ecmasumu 4 cs108a y mekcm, mo cmyoeHm ompumae
no 0,025 6anis 3a 00He npasusbHe 8CMAB/EHE (1080, O 30 8Ci 4 NPasusnbHO 8CMaAsseHi cnosa
ompumae sionosioHo 0,1 banie) — HegipHa 8idnosiob — 0 6asis, Yacmxoso 8ipHa 8ionosios — 0,01-
0,09 6anis, gipHa s8ionosids 0,1 6an.

MpakmuyHi 3aHAMM=A

Bazosuii 6an 1. MaKkcumasnbHa Kinbkicms 6anie 3a eci npakmuyHi 3aHamms — 1 6aau * 9 3aHaAmMe= 9
banis.

Ha npakmu4Hux 3aHAMb cmydeHmu pa3om i3 8uKnada4yem po3e8’A3yrome 3080GHHA 30 MEMAMUKOH
MPAKMuUYHo20 3aHAMMA. [licna KOXHO020 MPAKMUYHO20 3aHAMMA cmyodeHmu ompumyroms OOMAUIHE
30800HHSA, AKe HeobXiOHO supiwumu ma HaAdamu Ha fepesipky suknadayy 00 nNoYamky HACMyrnHo20
3aHAMMA (3a3suvali ye 2 muxcHi, 00HAK iHOOIi ueli yac moxce bymu 3miHeHul euKaaoayem y OesKux



KOHKpemHux 8unaokax).
Kpumepii oyiHro8aHHA

- 0OMAQWHE 30800HHA BUPIWEHO BiPHO MAa 30AHO MPOMA20M 2-X MUMCHI8 MiCAA MPAKMUYHO20
3aHAMmMA — 1 6an;
- 0OMAWHE 3080QHHA BUpPIWEHO BIPHO, ane 30aHO npomsz2oM binbW HiIX 2-X MUXCHI8 nicna
npakmu4yHozo 3aHAmmsa — 0,5 6an;
- 0OMQAWHE 30800HHA BUPIWEHO i3 HE3HAYHUMU MOMUAKAMU Ma 300HO NMPOMmMA20M 2-X MUMHiIe nicas
npakmuyHozo 3aHamms — 0,75 6anu;
- 0OMAWHE 30800HHSA BUPIUWEHO i3 HE3HAYHUMU MOMUAKAMU ma 30aHO rnpomszom binbw Hixe 2-x
MUXCHI8 Nicaa npakmu4Hozo 3aHammsa — 0,25 b6arnis;
- 0OMQAWHE 3080AHHA 8UPIUEHO i3 3HAYHUMU MOMUAKAMU — 10BEPMAEMbLCA HA O00NMPAYHBAHHS.
YBATA! BupiweHHa ma 30a4a 8cix 0OMaWHix 3a480aHb € yM0OBO 00nycKy 00 CKAAOAHHA eK3aMeH).
CmyodeHmu, Wo HA MOMeHM KOHCyaAbmauii neped eK3ameHoM He 300U OOMAWHIi 30800HHSA, He
donyckaromecs 00 OCHOBHOI 30a4i ma 20myombcs 00 nepecKnadaHHA.
YBATA! [lns donycKy 0o nepecksnaoaHHA ek3ameHy mpeba y susHavyeHuli sukaadayem mepmiH 30amu
sci 3a6opzosaHocmi No oOMaWHIM 3a80AHHAM 00 MPAKMUYHUX 30HAMb.

JlabopamopHi pob6omu

Bazosuii 6an. /labopamopHi po6omu 1-3 ma 9 marome eazosuli 6an 2, a nabopamopHi pobomu 4-8
marome eazosuli 6an 3. MakcumasbHa KinbKicms 6anie 3a eci nabopamopHi pobomu cknadae 2 banu * 4
pobomu + 3 6anu * 5 pobim = 23 6anu.

Ha nabopamopHux pobomax cmydeHmu nepesipaoms rnpaye30amHicms HanucaHux npozpam abo
cxeM 3a rnonepedHso supiwieHUmMu sooma 3adadyamu. Lnas donycky 6o nomoyHoi nabopamopHoi pobomu
HeobxioHo mamu [Tpomokos, oghopmaeHuli 8iornoeioHO 00 HOPM 0GOPMAEHHA MEXHIYHOI OOKyMeH mauii, AKul
MA€e micmumu 8ci HeobxiOHi nyHKmu, 8i0rnogioHo 0o MemoOu4yHux B8Ka3i80K. Takoxc 08 0onycKy 00
nabopamopHoi pobomu (okpim 1-i) HeobxiOHO 3axucmumu ronepedHo. CmydeHmu, Wo He 3axucmusau
nonepedHto nabopamopHy pobomy moxyme bymu He donyujeHi 00 BUKOHAHHA HAcmMynHoi. /labopamopHi
pobomu 1, 2 ma 8 BUKOHYIOMbCA KOXCHUM CMyoOeHmMoM iHOugidyasnbHo, nabopamopHi pobomu 3-7 ma 9
BUKOHYromMbcA bpueadoro.

Kpumepii oyiHoeaHHA nabopamopHoi pobomu 3 eazoeum 6aaom 2:

- BipHO BUKOHAHUU cuHMe3 8cix 30004, MPOOeMOHCMPOBAHA NPaye30amHicms 8Cix npozpam (cxem),
8ipHi 8i0N0oeidi Ha 3anumaHHA 00 3axucmy — 2 6anu;

- BipHO BUKOHAHUU cuHMe3 8cix 30004, MPOOEeMOHCMPOBAHA NPaye30amHicmb 8Cix npoz2pam (cxem),
8i0N08idi Ha NUMAaHHA 00 3axucmy marome Hemo4yHocmi — 1,5-1,9 6anu;

- BUKOHAQHUU cuHmMe3 ecix 3a0a4, ane OeAKi 3 HUX MicmaAmMb nomunku abo Hemo4yHocmi,
npodeMoHCMpPOBAHa npaye3damHicme He 8cix npozpam (cxem), 8idnosidi Ha NumMaHHA 0o 3axucmy
marome HemoyHocmi — 1-1,4 6anu;

- BUKOHAHUU cUHMe3 He 8Cix 3a0ay, MPoOeMOHCMpPOBAHA NPAYE30aMHICMb He 8Cix npozpam (cxem),
8i0N08idi Ha NUMaHHA 00 3axucmy marome Hemo4yHocmi — 0-0,9 b6arnis;

- nabopamopHa poboma He BUKOHAHA abO NMPOMOKOsa He rnpedcmasneHulli — Nnoeepmaemsca Ha
8ionpautosaHHA abo 800NpPaAyOBAHHS.

Kpumepii oyiHroeaHHAa nabopamopHoi pobomu 3 eazosum b6anom 3:

- 8ipHO BUKOHAHUU cuHMe3 8cix 3a0a4, MPOOeMOHCMPOBAHA NPaye30amHicMsb 8Cix Npoz2pam (cxem),
8ipHi 8i0N08idi Ha 3anumaHHa 0o 3axucmy — 3 banu;

- 8ipHO BUKOHAHUU cUHMe3 8cix 3a0a4, MPOOeMOHCMPOBAHA NPaAYE30amMHICMb 8CiX Npoz2pam (cxem),
8i0N08idi Ha NUMAaHHA 00 3axucmy marome HemovHocmi — 2-2,9 6anu;

- BUKOHAHUU CUHMe3 8cix 3a0ay, ane O0edAKi 3 Hux Micmames MOMUaAKU abo HemoyHocmi,
npodeMoHCMpPoBaHa npaye3damHicme He 6cix npozpam (cxem), 8idnosidi Ha NuMaHHA 0o 3axucmy
Marome HemoyHocmi — 1-1,9 6anu;



- BUKOHAHUU cUHMe3 He 8Cix 3a0ay, MPoOeMOHCMpPOBAHA NPAYE30aMHICMb He 8Cix npozpam (cxem),
8i0N08idi Ha NUMaHHA 00 3axucmy marome Hemo4yHocmi — 0-0,9 b6arnis;

- nabopamopHa poboma He BUKOHAHA abO NMPOMOKOsa He npedcmasneHulli — Noeepmaemsca Ha
8ionpautosaHHA abo 800NpPaAyO8aAHHS.

YBATA! 3axucm scix nabopamopHux pobim € ymosoro 80rycky 00 CKAadaHHA ekzameHy. CmyodeHmu,
Wo Ha MOMeHmM KOHCynemauii neped eK3ameHom He 3axucmunu snabopamopHi pobomu, He
donyckaromecs 00 OCHOBHOI 30a4i ma 20myomocs 00 rnepecKnadaHHA.

YBATA! [ina 0donycKy 0o nepecknadaHHA ek3ameHy mpeba y suszHayeHuUl 8ukaadayem mepmiH 30amu
sci 3abopzosaHocmi no nabopamopHUM pobomam.

ModynbHa KOHMponbHa poboma

Bazoeuii 6an — 10. ModynbHa KOHmMpoabHa poboma (MKP) 8UKOHYyEMbCA MPOMA20M cemecmpy Ha
00HOMY 3 MPAKMUYHUX 3aHAMb Micaa sus4eHHA Po30iny 1 ma 8UKOHAHHA MPAKMUYHUX 3aHAMb 1-5.

Kpumepii oyiHroeaHHA M0OOYynAbHOI KOHMPOAbHOI pobomu:

Ha moOoynbHili KoHMposabHili pobomi cmydeHm 8UKOHYE 2 3a80aHHSA. KoxtHe 3a800HHA OYiHIOEMbCA 8i0
0 0o 5 6anis:

- 8ipHO BUKOHAHUU CUHMe3, CKAA0eHAa MpPo2pamad, BUKOHAHA CUMYAAYIA MmemoOdom Yacosux diazpam
gionosidae ymosi — 5 6asnis;

- 8ipHO BUKOHAHUU CUHME3, CKAA0EeHA Npo2pama, BUKOHAHA CUMYAAYIA MemodoM 4Yacosux 0iazpam
Yacmkoeo gidnosioae ymosi — 3-4,9 6anis;

- CUHMe3 BUKOHAHO 3 MOMUAKAMU, CKAA0eHa rnpo2pama, 8UKOHAHA CUMYAAYIS MemoooM 4acosux
diazpam He gionosgidae ymosi —2-2,9 banis;

- CUHMe3 BUKOHAHO 3 MOMUKAMU, MPo2pamad CKAaOeHa He 8ipHO abo BUKOHAHUU B8iPHO MIisbKu
cuHmes — 1-1,9 6anis;

- CUHMe3 BUKOHAHO 3 MOMUKAMU, npozpama He cknadeHa — 0-0,9 6anie.

Y 3a80aHHi 1 HeobxiOHO 30 3000HON UUKA02PAMOK BUKOHOMU /02iYHUli cuHme3 mMemooom
epagonepexodie Ha JK- abo RS-mpueepax, nobydysamu cxemy y cepedosuwi Quartus Il ma 3pobumu
sizyanizayiro memoodom yacosux diazpam. Y 3a80aHHI 2 HeobxiOHO 3a 3a0aHO0 Kapmor KapHo HeobxioHo
BUKOHAMU CUHMe3 Ha MynbmurisieKkcopax 3 08oma (a6o mpboma) cenekmopHUMU AiHiamu, nobydysamu cxemy
y cepedosuwi Quartus Il ma suKoHamu cumynsauito Memooom Yacosux Oiazpam.

KaneHdapHuli koHmpono
KaneHdapHuli KoHmpons 6a3yemosca HaA nomoyHil pelimuHeosili oyiHyi. YmMoeor [Mo3umusHoi
amecmauyii € 3HaYeHHs MOMOYHOo20 pelimuHay cmydeHma He meHwe 50% 8i0 MAKCUMAsbHO MOM/UBO20 HA
yac amecmauyii. bas, HeobxiOHUl 019 OMPUMAHHA MO3UMUBHO20 KAseHOApPHO20 KOHMPOosa 00800UMbCA 00
gidoma cmydeHmi8 8UK1a0aYemM He Mi3HilWe Hix 3a 2 muxcHi 00 NOYamMKy KaneHOapH020 KOHMPOsHo.

HAoodamkoesi (6oHycHi) 6anu

PelimuHeogoro cucmemMoro OUiHIOBAHHA repedbayeHi 000amkKosi 6aau 3a 8UKOHAHHA 000aMKOBUX
3a80aHb. OOUH cmydeHm He moxce ompumamu binobwe Hix 10 60HycHUX banie y cemecmpi. boHycHi 6anu
MOMymos 6ymu ompumaHi 3a maki suou pobim: «leeHmu», «Bnpasu Ha neKyiliHux 3aHAMMaAx», «Jodamkosi
AeKuir».

leeHnmu

lseHmu - ye crnieyiansHi nodii 019 cmydeHmis, AKi xo4uyme ompumamu dodamkosi 6anu 3a supiuleHHsA
YCKNAOHEHUX 3080aHb. lseHMU aKkmugyromscs y su3Ha4eHul Yac (3a3suyali NnoHeOis10K) i akmueHi npomsazom
00H020 MuMcHA (00 HacmynHoz2o noHedinKa). Jooamkoei 6asau ompumyrome minbKu mi cmyoeHmu, AKi 8ipHo
BUKOHA/U 3A800HHA Ma 308aAHMAM UAU €80i 8i0nosidi y susHa4vyeHuli iseHmom mepmiH. Kinbkicme 6anie 3a
000amKosi 3a800HHA 8U3HAYUE KOXEH iBEHM OKPeMO.

Bnpasu Ha neKyiliHux 3aHAMmMsAxX




Bazoeuii 6an 0,5. MakcumanbHa KinbKkicms b6anie 3a 8ci sukoHaHi enpasu — 0,5 6anie * 18 nekuyili = 9
banis.

Bripasu rnposodsameca minbKu HA AeKyiliHUX 3aHAMMAX i 00CMYnHi MinbKu y crneyiansHo sudineHul
suKknadayem 4ac. B iHwuli 4Yac He3danemHo 8i0 obcmasuH enpasu HedocmynHi. Brnpasu BUKOHYHOMbCA
cmydeHmamu y cucmemi ducmaHuiliHo2o Has4aHHA Moodle. Tpusanicme npoxodxeHHsA 00Hiei snpasu 8id 2
00 5 xsunuH, 8 3anexcHocmi 8i0 ii cknadHocmi. Tpusasicme 8npPasu rnornepeodHbO 038YYYEMbLCA BUKAAOAYEM.
Kinekicmoe cnpob — o0Ha. [licna KoxcHoi snpasu nposodumsca Kopomke 062080peHHSA il pe3yaemamis.

KoxHa snpasa — ue mecmyeaHHs, ake micmumes 1 3a80aHHA pizHo20 chopmamy (8ubip npasusbHO20
sapiaHmMy 3 nepeniky; 8ipHO/He8ipHO; sU3Ha4YUMU 8i0M0BIOHICMb; YucesnbHA 8i0N0eidb; subip NponyuweHuUx
cnis; nepemacKy8aHHA Ha 306paxceHHA mouwjo).

Kpumepii oyiHo8aHHsA

- 3anumMaHHA muny «s8ubip npasunbHo20 6apiaHMy 3 nepeniky», «8iPHO/HeBiPHO», «yucesbHa
8i0M08i0b» OYiHIIMbCA 00HO3HAYHO: 8ipHa 8i0nosidb — 0,05 6an, HesipHa 8idnosiob — 0 basis;
30rnUMAHHSA, Ha AKi HeMa€e 00HIE KOHKpemHoi 8i0noegidi, muny «suzHa4yumu 8ionosioHicme», «8ubip
nponyweHux cnie», «rnepemacky8aHHA HA 300pPaXCeHHA» OUIHIIMbLCA Yy 8i0nosioHocmi 00 KinbKkocmi
eniemeHmie y mecmi (Hanpuknaod, aKwo mpeba ecmasumu 4 cnosa y mekcm, mo cmyoeHm ompumae o
0,0125 banie 30 00He rnpasusbHe 8cmassaeHe €080, d 30 6Ci 4 NMpasusbHO 8CMAsBAEHi €/1080 OMPUMAE
sidnosioHo 0,05 6anis) — HesipHa 8i0nosidb — O banis, yacmkoso 8ipHa 8idnoegiob — 0,01-0,49 6anis, sipHa
8idnosios 0,5 b6asis.

Hodamkosi neKyii

Jlodamkosi nekyii — ye memu Ha camocmiliHe onpaurto8aHHA, aKi 3a6e3neyams 3006y8a4am MNocuneHHsA
meopemu4HUX 3HaHb 3 oucyunaiHu. Bazosuli 6an 0,5. MakcumanbHa KinbKicme 6anie 30 onpaytO8aHHA
dooamekosux nekyii — 0,5 6anise * 10 nekuyili = 5 6anis.

Banu 3006ysavi ompumyroms 3a 3a8aHMaxceHHA 'y cucmemy Moodle KoHcriekmy onpauybosaHoi neKyii.

®dopma cemecmpo80o20 KOHMPOAIO — eK3ameH

MakcumansHa cyma 6anie 3a pobomy y cemecmpi cknadae 60. HeobxiOHoo ymoeoro 0omnycKy 00
eK3amMeHy BUKOHAHI ma 3axuuwieHi nabopamopHi pobomu, BUKOHAHI 3080aHHA 00 MPAKMUYHUX 30HAMS,
cemecmposuli pelimuHe He meHwe 30 banis.

Exk3ameH micmume 08i ckn1adosi: meopemuy4Hy ma npakmu4Hy. Teopemu4yHa cKnadosa HanpasaeHa
Ha nepesipky Habymux e pe3ysbmami UBYEeHHS OC8IMHbLO20 KOMIMOHeHMa 3HAHb cmydeHmis y eu2naoi
mecmyBaHHSA 3a AekuyiliHum mamepiasom cemecmpy. KoxcHe mecmysaHHsa micmume 20 3anumaHb pizHO20
gopmamy (subip npasunbHo20 8apiaHMy 3 nepesiky; 8ipHO/Heg8ipHO,; 8U3HAYUMU 8i0N0BIOHICMb,; YuUcCesnbHa
8i0nosidb; 8Ubip NponyweHux cig; nepemacky8aHHa Ha 306paxceHHA moujo). MaKkcumMasbHa KinbKicme 6asnie
30 mecmyeaHHA cKnadae 20 numaHe * 1 6an = 20 6anis. Mpakmu4Ha cknadoea nepedbavyac nepesipKy
Habymumu cmydeHmamu yMiHb CUHMe3ysamu, MPOEKMy8amu ma nepesipsamu 8i0rnosioHo 00 yMmo8 3080aHHS
3 po3pobKuU cucmem asmomamu3auii. KoxcHomy cmyoeHmy Ha0aembCa OKpema 3a0a4d, 8i0nogioHo 00 ymos
AIKOi' He0bXiOHO BUKOHAMU CUHME3, CKaacmu rnpoepamy y cepedosuwii Quartus Il ma sukoHamu cumynsauyito
mMmemooom yacosux Oiaepam. MaKkcumanbHa Kinbkicme 6anis 3a 3adayvy cknadae 20 banie.

Kpumepii oyiHroeaHHA meopemu4yHoOi cKnadoeoi

- 3anNuUMaHHA muny «8ubip MpasusnbHO20 6apiaHMy 3 nepeniky», «8iPHO/HEBIPHO», «yucesbHa
8i0M08i0b» OYiHMbCA 00HO3HAYHO: 8ipHa 8i0N08idb — 1 6as, HegipHa 8idnogide — 0 basis;

- 30nMUMaHHA, Ha AKi HeMa€E 0OHIEI KOHKpeMHoi 8i0noeidi, muny «8u3Ha4uUMu 8i0rnosioHicme», «8ubip
nponyweHux cnig», «nepemacky8aHHA Ha 300paMeHHA» OYiHIOMbCA y 8i0NogidHoCcMi 00 KinbKocmi
enemeHmis y mecmi (Hanpuknao, AKWo mpeba scmasumu 4 cn108a y mekcm, mo cmyoeHm ompumae
no 0,25 banie 3a 00He npasusbHe 8cmasseHe €080, @ 30 6Ci 4 nNpPasunbHO 8cmasseHi ca108a



ompumae gionogioHo 1 6an) — HesipHa 8idnosids — 0 banis, Yacmkoso sipHa sidnogids — 0,1-0,9
banis, gipHa 8i0nosidb 1 6ar.

Kpumepii oyiHro8aHHA NpaKmMu4YHoI cKnadoeoi
- 8ipHO BUKOHAHUU CUHMe3, CKAadeHa Nnpo2pamad, BUKOHAHA CUMYAAYIA memoOom Yyacosux diazpam
gionoegidae ymosi — 20 6anis;
- 8iPHO BUKOHAHUU CUHMeE3, CKAadeHa Npo2pama, BUKOHAHA CUMYAAUIA MemMoOoM Yacosux diazpam
yacmekoso gionosioae ymosi — 15-19 b6anis;
- CUHMe3 BUKOHAHO 3 MOMU/AKAMU, CKAAOEeHa Mnpo2pama, 8UKOHAHA CUMYAAYIA MemoOOM 4acosux
diaepam He sidnoesidae ymosi — 10-14 6anis;
- CUHMe3 BUKOHAHO 3 MOMUKAMU, MPo2pamMa CKaadeHa He 8ipHO abo BUKOHAHUU B8iPHO MinbKU
CUHme3 — 5-9 b6anis;
- CUHMe3 BUKOHAHO 3 MOMUIKAMU, MPO2Pama He cknadeHa — 0-4 6anu.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cnnabyc)
TexHonorii CTBOPEHHA BipTyaNbHOI Ta A0NOBHIOBAJIbHOI peasbHOCTI B eHepreTuu,i
CknageHo goueHtom Kadegpm IM3E, K.T.H., 3aneBcbKoto Onbroto BanepiisHoto

YxBaneHo kadegapoto IM3E (npotokon Ne 42 Big, 18.06.2025)
NoropykeHo MeToaunuHoto Komicieto HH IATE (npotokon Ne 9 Big 27.06.2025)
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