gu HauioHanbHUii TEXHIYHMI YHiBepcUTEeT YKpaiHu
«KUIBCbKUWA NOMITEXHIYHUMW IHCTUTYT
ag imeHi ITOPA CIKOPCbLKOTIO»

Kadeapa inpopmaTtukm ta
NPOrpamHoi iHKeHepii

MpoeKkTyBaHHA NpOorpamHux 3acobis A4ONOBHEHOI

peanbHOCTI

Pob6oua nporpama HaBYanbHoOI gucumnniim (Cunabyc)

PiBeHb BUW,OI OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA Nnporpama

Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car gucumunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHI 3axoaun
Po3sknag 3aHATb

MoBa BMKNapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/1agaudiB

Po3milLeHHA Kypcy

PeKBi3UTN HaBYaNbHOI AUCUUNAIHN

Apyeuii (mazicmepcokuii)

12 IHgpopmayiliHi mexHonozii

F2 IHxeHepis npoepamHo2o 3a6e3rnevyeHHs

F6 IHghopmauiliHi cucmemu ma mexHosoaii

F7 Komn’tomepHa iHxceHepia

IH}#eHepisa npoepamHo2o 3a6e3nevYeHHsA iHpopmayiliHux cucmem
IH}#eHepis npo2pamHo20 3a6e3ne4YeHHA KOMIM'tomepHUX cucmem
IHM#ceHepis npoepamHo2o 3abe3nevyeHHs iHpopmauiliHUX cucmem
IH}#eHepia KBAHMOB020 MPo2PaAMHO20 3a6e3rne4eHHsA
IHgpopmayiliHi cucmemu ma mexHonozii

IHmeepoeaHi iHpopmauiliHi cucmemu

IHgbopmayiliHi ynpasnstoyi cucmemu ma mexHosnoaii
IHpopmavyiliHe 3a6e3neyeHHa poboMmomexHiYHUX cucmem
Komn’rtomepHi cucmemu ma mepexci

Bubipkosa
300YHa
1 Kypc, secHAHUl cemecmp

5 kpedumie (150 200uH, 3 HUx 8 200UH neKyili, 8 200uH nabopamopHux pobim,
134 200uHu CPC)

eK3ameH/Mo0ys1bHa KOHMpPOosAbHA poboma/3axucm aabopamopHux pobim

JemasnbHuli po3knao: https://schedule.kpi.ua
YKpaiHceKa

JlekTop:

NabopaTopHi poboTu:

Mporpama HaB4Ya/bHOI AUCLUNANIHM

1. Onuc HaB4YanbHOI AUCLUUNAIHY, i MeTa, NnpeaMeT BUBYEHHA Ta pe3y/ibTaTu HaBYaHHA

Ouncumnnnida «MpoeKTyBaHHA NporpamHuUX 3acobiB AONOBHEHOI peanbHOCTI» CrpAMOBaHa Ha
bOpMyBaHHA Yy CTYAEHTIB MPaKTUYHUX HaBMUYOK MNPOEKTYBAaHHA W po3pobkm AR/XR-piweHb: Big,
apXiTeKTypu 3acToCyHKy Ta iHTerpauii SDK (ARKit/ARCore, Unity AR Foundation) go nobyaosu B3aemogiji,



Bi3yanisaLii, TecTyBaHHA M onTumisauii nig mobinbHi Ta XR-npuctpoi. OKpemy yBary npuaineHo
NMPOCTOPOBOMY TPEKiHry, po6OoTi 3 NPOCTOPOBMMM AaHUMM, OKAtO3ii Ta ocBiTneHHwo, UX ana AR,
NPOAYKTUBHOCTI, NPUBATHOCTI Ta Hesnedui.

MeTol HaB4Ya/bHOI AUCUMMAIHM € OTPUMAHHA CTyAEHTaMW 3HaHb | NPaKTUYHUX HABUYOK
NPOEKTYBaHHA, peani3auii Ta ouiHBaHHA AR-3aCTOCYHKIB 3 ypaxyBaHHAM apXiTEKTYpPHUX pilleHb,
obmerkeHb nnatdopm, sBumor a0 UX, npoayKTUBHOCTI, 6e3neKkn Ta *KUTrtesoro umkay 3.

MpepmeT HaBYaNbHOT ANCUMNAIHN —METOAN Ta IHCTPYMEHTUN MPOEKTYBAHHA NPOrpamHmux 3acobis
fonosHeHoi peanbHocTi (AR/XR), apxiTektypa AR-cucTem, NPOCTOPOBUI TPEKIHT, Bidyanisal,ia, B3aemogis,
TeCTyBaHHA Ta ONTMMI3aLisA.

Oucumnnnina dopmye HacTynHi paxoBi KOMNETEHCTHOCTI:

- 3paTHICTb NPOEKTYBATM apxiTeKTypy AR-3acCTOCYHKIB (Wwapu, Moayni, KOMNOHEHTU, KUTTEBUM
UMK CUEH, KepyBaHHA CTaHOM).

- 3patHictb iHTerpyBatm AR SDK Ta KpocnnatdopmHi ppenmsopkmn (Unity AR Foundation,
ARCore/ARKit, OpenXR/WebXR).

- 3paTHicTb npautoBaTM 3 NPOCTOPOBMMM AAHWMMWU: KOOPAMHATHI cuctemu, anchors, planes,
meshing, nepcncTeHTHICTb.

- 3paTHicTb peani3oByBaTM Ta HanawToBYBaTU TpekiHr (marker/image tracking, SLAM/VIO) i
OLiHIOBATW AKICTb NO3ULIOHYBAHHA.

- 3[aTHICTb NPOEKTYBATU peHAePUHT AR-KOHTEHTY: OCBIT/IEHHSA, TiHi, PBR, KOMN0o3uL,it0, OKNt03it0
(depth/segmentation).

- 3paTHicTb po3pobaaTn npupoaHi AR-B3aemogii Ta 3ab6e3nevyBaT eproHomiky i1 6esneky UX.

- 3paTtHicTb 3abe3nevyyBaTU MNPOAYKTUBHICTL Ha MObBinbHUX/XR-NpucTposax: npodintoBaHHA,
onTumisauia CPU/GPU/nam’saTi, eHeprocno>KnBaHHA.

- 3paTHicTb TecTyBaTh AR-dyHKUioHanbHicTb (emynauia/cumynauin, device testing, telemetry,
A/B UX-eKcnepumeHTh).

- 3[aTHicTb BpaxoByBaTW BUMOTM MPUBATHOCTI/6e3neKkn npu npoekTyBaHHiI AR 3.
MicnA 3aCBOEHHA ANCLUMNAIHM CTYAEHTU MAtOTb MPOAEMOHCTPYBATU TaKi pe3ynbTaTh HaBYaHHA:

- 3HaHHA NpuHUMNiB i apxiTeKTyp AR/XR-cucTem Ta cyyacHuMx naatdopm/cTaHaapTiB.

- BmiHHA npoeKkTyBaTM Ta peanizoByBaTM AR-33aCTOCYHKM 3 MPOCTOPOBMM TPEKIHTOM,
PeHAEepPUHIOM Ta B3aEMOSIELO.

(%)

- BMmiHHA TecTyBatTM M onTuMmiszyBaT AR-pilleHHA 3 ypaxyBaHHAM npoayktusHocTi, UX Ta
NPMBATHOCTI.

Docsig npoektyBaHHA AR-3acTocyHkKiB, iHTerpauii SDK, poboTM 3 npocTtopoBMMM AaHMMKU Ta
TpeKiHrom, nobyaosn AR-UX, npodintoBaHHA M onTMMi3auii, a TaKoX NigroTOBKM PilLEHHA A0 peni3y Ta

cynposoay

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-NOrYHIA cxemi

HaBYaHHA 3a BiANOBIAHOIO OCBITHLOK NPOrpamoto)

Ona ycniwHoro 3acBOEHHS AUCUMMAIHWM CTYAEHT MOBWUHEH BONOAITM 3HAHHAMM 3 OO’EKTHO-
OpIiEHTOBAHOrO MNPOrpamMyBaHHA, CTPYKTYPYyBaHHA Ko4y, anroputmiB Ta CTPYKTYpP [AaHUX, OCHOB
Komn’toTepHoi rpadikm, Git Ta KOMaHAHOI PO3pPOHKM.



HabyTi 3HaHHA Ta HaBWYKM MOXKHA BUKOPUCTATM NPU NPALEBNAALWTYBAHHI Ta Y MNPAKTUYHIN

AIANBHOCTI 32 cneuianbHICTHO.

3. 3micT HaBYaNbHOI AUCUMUNIHU

Bctyn o aucumnniHm

Po3ain 1 OcHoBu AR/XR Ta NPOEKTYBaHHA

Tema 1.1 EKocuctema AR/XR: npuctpoi, nnatdopmu, cTaHgapTu
Tema 1.2 ApxitTekTypa AR-3aCTOCYHKIB: MOAY NI, XKUTTEBUI LMK, AaHi
Tema 1.3 KoopanHaTHi cuctemmn, ceHcopwu, KanibpyBaHHA

Po3gin 2 BigcTexkeHHA Ta NPOCTOpOBE CNPUMHATTA

Tema 2.1 Marker/Image tracking, feature tracking

Tema 2.2 SLAM/VIO: TpeKiHr Kamepu Ta cTabinbHICTb No3n

Tema 2.3 Plane detection, scene reconstruction, meshing

Tema 2.4 Anchors Ta nepcucteHTHicTb (World maps, cloud anchors)
Po3gin 3 Bisyanisauia Ta B3aemogin

Tema 3.1 PeHaepuHr B AR: ocBiTneHHA, TiHi, PBR

Tema 3.2 Oknto3ia Ta Komno3suuia: depth/segmentation

Tema 3.3 B3aemogis: touch/gesture, gaze, voice

Po3ain 4 NMpoayKToBa iHXeHepia Ta AKICTb

Tema 4.1 UX ans AR, 6e3neka Ta eTuKa

Tema 4.2 Ontumisauis npoayktnsHocTi (CPU/GPU/energy)

Tema 4.3 TectyBaHHA AR: cumynsuis, device testing, telemetry
Tema 4.4 MNpuBaTHicTb Ta be3neKka gaHux (camera data, permissions)
Po3gin 5 MacwTabyBaHHA Ta CyyacHi TpeHau

Tema 5.1 Geospatial AR, VPS, Hasirau,in

Tema 5.2 MynbTnKopucTyBaubKkMin AR Ta meperkeBi cLeHapii

Tema 5.3 WebXR/WebAR Ta kpocnnatpopmHictb (OpenXR)

Tema 5.4 Al B AR: cemaHTUKa CUEHWN, FeHepaTUBHI iHTepdelicn

4, HaBuanbHi maTepianu Ta pecypcum

bazosa nimepamypa

1. Schmalstieg D., Hollerer T. Augmented Reality: Principles and Practice. Addison-Wesley, 2016.

Appeca

PO3MiLLEHHA:

https://books.google.com/books?q=Augmented+Reality%3A+Principles+and+Practice+Schmal

stieg+Hollerer.

Aodamkoea nimepamypa

2. Khronos Group. OpenXR Specification (odiuiiHa AgokymeHTauis).

https://registry.khronos.org/OpenXR/.

Agpeca po3MilLEHHA:

3. Unity Technologies. AR Foundation Manual Tta APl (odiuiiHa AoKymeHTauin). Aapeca
po3miweHHa: https://docs.unity3d.com/Packages/com.unity.xr.arfoundation@Iatest/.
4. Apple Developer Documentation: ARKit / RealityKit / visionOS. Aapeca po3milleHHS:

https://developer.apple.com/documentation/arkit
https://developer.apple.com/documentation/realitykit
https://developer.apple.com/documentation/visionos.

I
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5. Google Developers: ARCore Documentation (Geospatial API). Agpeca po3MilleHHS:

https://developers.google.com/ar ; https://developers.google.com/ar/develop/geospatial.

6. Google Developers: Streetscape Geometry (Unity/ARCore). Agpeca pO3MilleHHA:

https://developers.google.com/ar/develop/unity-arf/geospatial/streetscape-geometry.

7. MDN Web Docs: WebXR Device APl (Immersive Web). Agpeca po3miweHHs:

https://developer.mozilla.org/en-US/docs/Web/API/WebXR_Device_API.
HaB4yaNbHUI KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU
5.1 TemaTtuKa nekuiu
Temu neKujin Ta nepesnik OCHOBHUX NUTaHb HaBeAeHi B Tabauui 1.

Tabnnya 1

HasBea K-Tb roauH

Ekocuctema AR/XR Ta apxiTeKTypa 3aCTOCYHKiB 2
Mnatdopmu, CTaHAAPTU, BUMOTU, XKUTTEBUIN LKA, METPUKM.
ARKit/ARCore, Unity AR Foundation, OpenXR/WebXR. ApxiTeKTypHi
nigxoam: MoaynbHicTb, DI, KepyBaHHA CTaHOM.

MpoCTOPOBUIA TPEKIHT | PO3YMIHHA CLLEHM 2
KoopauHaTh, nosa, kanibpysaHHs, SLAM/VIO.

Anchors, plane detection, hit-testing, relocalization. Depth/mesh Ta scene
reconstruction, nepcUCTEHTHICTb.

PeHpepuHr i B3aemogpia B8 AR 2
PBR, light estimation, okntosia, komno3uuis, spatial Ul.

*ectn, hand/gaze/voice. Asset-pipeline, LOD/kKomnpecisi/cTpUMiHT.
MpuHuunun UX ana XR-iHTepdeicis.

IHKeHepia npogyKkTy AR 2
Performance, TectyBaHHs, 6e3neka, geospatial & shared AR, Al.
MpodintosaHHa CPU/GPU/nam’sTi, telemetry. QA: cumynauia/emynauin,
device farms. CI/CD, peni3 i cynposig,

5.2 Tematuka N1abopaTopHUX Ta NPAKTUYHUX 3aHATD

Tabaunua 2 NabopaTopHi poboTn

Hassa flabopatopHOi pob60oTK (KOMN’IOTEPHOro NPAKTUKYMY) KinbkicTb aya,
roauH

Unity AR Foundation: TpekiHr, plane detection, anchors, hit-testing. 2
Po3MilLEeHHA KOHTEHTY.

Occlusion Ta ocBitneHHs: depth/mesh, TiHi, npodintoBaHHA i onTUmisauia 2
3D-cueHwn.

Geospatial/Persistent/Shared AR: cloud/geospatial anchors, cuHxpoHisauia |2
CTaHy.

BMKOHaHHA MOAYyNbHOI KOHTPO/IbHOI poboTH 2




6. CamocriitHa poboTa cTyaeHTa

Y pamKax camocTiiMHOi poboTuH, CTYAEHTM ONPaLbOBYOTh MaTepian WoAo AeTanen peanisauin
METOAiB MaLLUMHHOro HaBYaHHA, HAMKPALUMX NPaAKTMK WOA0 OpraHisauii Kogy niAroToBKM AaHKX,
opraHisauii Koay poboTn anropuTmis. Yci HaBYaNbHI MaTepiann (TEKCTU IEKLiN, METOANYHI BKA3iBKK A0
BMKOHAHHSA NPAKTUYHUX PODIT) pO3MilLLLEHi B €NeKTPOHHOMY BUTNAA[ HA CanTI
(https://classroom.google.com). HaBYanbHMIM KOHTEHT AOCTYNHWUI i3 ByAb-AKOro micua B Mepesxki
IHTepHeT.

Tabnnuga 3. NMUTaHHA, AKI BAHOCATLCA HA CaMOCTIHE OnpaLoBaHHA

Ne |HasBa Temu, LLLO BUHOCUTBLCA HAa CAMOCTiliHEe OMpaLtoBaHHA K-Tb rogunH
1 Tema 1.2 OpenXR sk ctaHgapT: npodini, paHTanmm, extension-moaens, 4
CYMICHICTb.

2 Tema 1.3 ApxitekTypHi natepHu AR: DI, mogynbHicTb, plugin-niaxia, feature flags. |13

3 Tema 2.1 Matematuka 3D i KanibpyBaHHSA: KBaTepPHiOHU, reprojection, 13
BUPIBHIOBAaHHA KOOPAMNHAT.

4 Tema 2.2 CTilikicTb TpeKiHry: drift, relocalization, 06pobka aerpaaauii Ta 13
UX-fallback.

5 Tema 2.3 Scene reconstruction: depth/mesh, occlusion strategies, cemaHTUuHa 13
cueHa.

6 Tema 3.1 PeHaepuHr Ta ontumisaii: PBR, batching, shaders, LOD, memory/asset |13
management.

7 Tema 3.2 lnszalid B3aemogii Ta npoctoposuit Ul: ergonomics, accessibility, 13
comfort, rananaiitu.

8 Tema 4.1 Shared AR: authoritative model, cuHxpoHisauis, latency compensation, |13
KOHPANIKTH.

9 Tema 4.2 Persistent/Geospatial AR: cloud anchors, maniHr, KoopguHaTh Ha piBHi |13
MicTa, AKiCcTb.

10 |Tema 5.1 TectyBaHHA Ta QA AR: cumynsauis ceHcopiB, aBTomaTm3alia, device 13
farms, meTpuku.

11 |Tema 5.2 be3neka/npuBaTtHicTb/eTuKa: permissions, data minimization, threat 13
modeling, compliance.

MoniTMKa Ta KOHTPONb

7. MoniTMKa HaBYaAbHOI gUcUUNNIHKU (OCBITHBOrO KOMMOHEHTA)

AK BUKNagay, Tak i cTyaeHT 30608’A3aHi goTpumyBaTucb KogeKcey YecTi HauioHanbHOro TexHiYyHoro
yHiBepcuteTy YKpaiHu « KUIBCbKUIN NOAITEXHIYHUN IHCTUTYTY.
OCHOBHi NO/IO}KEHHA NOMITUKU:

- BNPOAOBXK 3aHATb CTYAEHTM MOXYTb 33[aBaTW MNWUTAHHA CTOCOBHO MaTepiany, wWo
BMKNAAAETbCA; CTYAEHTU MalOTb MOMKAMBICTL MigHATU OyAb-AKe NUTaHHA, fAKe CTOCYETbCA
npoueaypu NpoBeeHHA Ta OLIHKOBAHHA KOHTPO/IbHUX 3aX0A4iB;


https://kpi.ua/index.php/code
https://kpi.ua/index.php/code

- CTYAEHTM MAIOTb MPaBO OCKAPXKUTU pPe3ynbTaTU KOHTPOJbHUX 3ax0fiB, apryMeHTOBaHO
MOACHUBLUM 3 AKUM KPUTEPIEM He MOroAMKylTbCA BiANOBIAHO A0 OuiHOYHOro Aucta Ta/abo
3ayBaXKeHb;

- Yy BUNaAKy BUABMEHHA GaKTy akagemiuyHoi HeaobpoyecHOCTi poboTa He 3apaxOBYETbCS;

- 330Xx04yBa/sibHi 6anuM BUCTAaBAAKTLCA 3a: aKTUBHY Yy4yaCTb Ha JeKuiax, Ki/lbKiCcTb
3a0xo4yBaHuMx 6anis Ha binblwe 10;

- wrpadHi 6anm 3a HeBYaCHe BMKOHAHHA Ta 34a4y flabopaTtopHMx pobiT BigCyTHI, cTyaeHT
Ma€E MpaBoO 34aBaTV Ta 3axuLLiaTK slabopaTopHi PobOTU He Mi3Hille OCTaHHbOro MPAKTUYHOrO
3aHATTA cCEMECTpY.

BusHaHHA pe3ynbmamie HABYAHHA, HABymux y HegopmanoHil/iHpopmanbHili oceimi.
MopAaoK BU3HAHHSA TAaKMUX Pe3Y/bTaTiB PerlaMeHTYeTbCA [ToN0KEHHAM NPO BU3HAHHA pe3ybTaTiB
HaBYaHHS, HabyTnx y HedopManbHin / iHpOpManbHin OCBITI
(https://osvita.kpi.ua/index.php/node/179). MosyTb 6yTK 3apaxoBaHi OKpemi 3MICTOBHI MoAayAi
abo Temun aucumnniHv. B Takomy pasi 3406yBay 3BiNIbHAETHCS Bif, BUKOHAHHA BiAMNOBiAHUX
3aBAaHb, OTPMMYIOYM 3@ HUX MaKCMManbHWI 6an BiANOBIAHO A0 PENTUHIOBOI CUCTEMU
OLLiHIOBAHHA.

Moaimuka wodo akademivyHoi dobpoyecHocmi. OH60B’AI3KOBOIO YMOBOI BUKOHAHHA 3aBAaHb 3
OCBiTHbOI KOMMOHEHTU € AOTPUMAHHA MOMITUKM Ta MNPUHUMMIB aKaJemiyHoi aobpoyecHocTi
(https://kpi.ua/academic-integrity), aKi, y Tomy uncni, BuknageHo y Kogekci yecti HauioHanbHoOro
TeXHiYHOoro yHisepcutety YKpaiHn « KUIBCbKUI NONITEXHIYHWUIA IHCTUTYT iMmeHi Iropa CikopcbKoro»
(https://kpi.ua/code), NonoskeHHi npo cuctemy 3anobiraHHA akagemiyHomy nnariaty 8 KMl im.
Iropa Cikopcbkoro (https://osvita.kpi.ua/node/47). Y pa3si BuasneHHs aybntoBaHHA pobiT, naariaty
po60TK 30006yBayi OTPMMYIOTb HYIbOBUI PEUTUHT.

TMoaimuKa 6UKOPUCMAHHA WMYYHO20 iHMesneKmy. BUKOpUCTaHHA WTY4YHOTO iHTenekTy (aani, W)
pernameHTyeTbCa «TONITUKOIO BUKOPUCTAHHA WTYYHOTO iHTENEKTY ANA aKaAeMiuHOi 4iANbHOCTI B
KMl im. lrops Cikopcbkoro» (https://osvita.kpi.ua/node/1225). Yci HaBYanbHi 3aBAaHHA 3
ANCUMNNIHM MatoTb 6YTU pe3yNbTaToOM BNACHOI OpuriHaibHOT poboTh 3406yBaya.

8. B1AM KOHTPOIIO Ta PEATUHIOBA CUCTEMA OLIHIOBAHHA pe3y/bTaTiB HaB4YaHHA (PCO)

8.1 MNoToYHMIA KOHTPO/Ib
MOTOYHUIM KOHTPOANbL YCNIWHOCTI 3aCBOEHHA 3HAHb BUKOHYETbCA LWAAXOM BWMKOHAHHA HUMMW:
nabopatopHux pobit, MKP, 3aBaaHb, W0 BUAAHI 418 CAMOCTIMHOI NPOpPOo6KM. TaKUM YMHOM, CEMECTPOBUI
PEUTUHT CTYAEHTA 3 ANCUUNAIHU CKNada€eTbea 3 6anis, WO BiH OTPUMYE 3a:
— nabopaTopHi poboTy;
—  04HY MOAYNbHY KOHTPOAbHY poboTy;
—  camocCTinHy poborTy;
— BignoBigb Ha icnuTi.
8.2 Cucrema penTUHroBux (Barosux) 6anis Ta Kpurepii ouiHIOBaHHA

NabopaTtopHi pobotn

Barosi 6anun KoXKHOi nabopaTopHOi poboTn HaBedeHi y Tabauui 4. CymapHuii Barosmin 6an 3a
AaHWUIM KOHTPONIbHUI 3axia cknagae 45 6anis.

Kputepii ouiHloBaHHA nabopaTopHux po6IT BKAOYAOTb AKICTb i BWMKOHAHHA, 3axXUCTy Ta
odopmneHHs 3BiTy (Tabnuusa 4).

Tabnnya 4 — Barosi 6anu Ta KpUTepii oLiHIOBaHHA N1abopaTopHMX PobiIT

‘ HasBa poboTn bann




BMKOHaHHA 3axuct 3BiT Cyma

Unity AR Foundation: TpekiHr, plane detection, 8 7 15
anchors, hit-testing. Po3milLeHHsA KOHTEHTY.

Occlusion Ta ocBitneHHs: depth/mesh, TiHi, 8 7 15
npodintoBaHHA i ontumisauia 3D-cueHu.

Geospatial/Persistent/Shared AR: cloud/geospatial 8 7 15
anchors, CMHXPOHI3aLia CTaHy.

Pazom 24 21 45

Kpumepii oyiHro8aHHA KOMN'tomepHuUX npakmuxkymie 1-5:

“8iOmMiHHO” — pob60Ta BUKOHAHA Ta 3axulleHa 6e3 3ayBarkeHb, MakCUManbHU 6anis;

“0obpe” — pocTaTHbO NOBHE BMKOHAHHSA PObOTU 3 AeAKMMU Noxnbkamm, 80% Big, MakCUMaNbHOI
KinbKkocTi 6anis;

“3a0008inbHO” — HenoBHa Bignosiab (He meHwe 60% noTpibHOI iHdopmauii), 60% Big
MaKCUMMaNbHOI KinbKocTi 6anis;

“He3a008inbHO” — NPV BUKOHaHHI abo nig yac 3axmcty poboTtu bynu BuasaeHi nomunku, -0 6anis.

MoaynbHa KOHTpobHA poboTa

MoaynbHa KOHTPO/bHA po60Ta CKNafa€eTbCA 3 TeCTOBUX NMUTaHb Ta BUKOHYETLCA CTyAE€HTaMMU

NPOTArOM 2-X ayAUTOPHUX FOAMH.

Barosuit 6an MKP — 15 6anis. KoxkHe 3 15 TecToBUX MUTaHb OLIHIOETLCA Ha 1 6an 3a BipHY

Bignosigb i 0 3a HeBipHY.

lcnut
Ha icnuTi cTygeHT BUKOHYX nucbmoBYy pobOTy, AKa MICTUTb YOTUPU TEOPETUYHI MUTAHHA.

TeopeTnyHi NUTaHHA ouiHtooTbeA B 10 6ani..

Ymosu docmyny 0o icnumy.
[na poctyny Ao icnuty, CTYAEHT NOBUHEH OTPUMATU MNO3UTUBHI OLHKM 3 yCix 1abopaTopHUX pobiT

Ta MOAY/IbHOT KOHTPO/IbHOT po6oTH.

3aoxouyBanbHi 6anu 3a:
- BWKOHaHHA A04AaTKOBMX 3aBAaHb — 10 b6anis..

Po3paxyHOK WwKanu peintuHry R:
MaKkcumanbHa cyma BaroBux 6aniB KOHTPONbHUX 3aX0AiIB NPOTArOM CEMECTPY CKnaaae 60 6anis.
Ek3ameHaliMHa cKknafoBa WKanu cknagae 40 banis.
dopmyna po3paxyHKy 6anis pemTUHIOBOI WKaNK:
R = R;+Run+Ri=100 6anis.
Ona oTpMMaHHSA CTyAEHTOM BiANOBIAHMX OLHOK 3@ YHIBEPCUTETCHKOIO LLIKA/IOK MOro PeNMTUHIOBa
ouiHka R nepeBoaunTbea 3rigHo 3 Tabanueto 5.

Tabnuusa 5
banu OuiHKa
100...95 BiamiHHO
94...85 Oye pobpe
84...75 HOobpe
74...65 3a408BiNbHO




64...60 JocTtaTtHbo
MeHwe 60 He3agoBifnbHO
He BUKOHaHi ymoBU A0NYCKY He ponyuweHo

9. [OopaTtkoBa iHpopmauia 3 gucumnaiHm (0CBiITHbOro KOMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA HA CEMECTPOBUIN KOHTPO/Ib PO3MILLEHUI B CUCTEMI K ENEKTPOHHMI
Kamnyc» Ta onpuntogHiooTbea B Google Classroom no ancumnnini.

Po6ouy nporpamy HaBuYanbHOI gucumunaiim (cunabyc):
CknageHo poL., K.T.H. Jliwyk K.I.
YxBaneHo kadeapoto IMNI (npotokon Ne 2/1 sig 10.10.2025 p.)

Noroa)xeHo MeTogunuyHO KoMicielo ¢pakynbTeTy (npoTtokon Ne Ne 3 Big 17.10.2025 p.)
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